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Status of Decommissioning of Unit 1 at Shimane
Nuclear Power Station of Chugoku Electric Power
Co., Inc.
Shinji IKEDA and Tatsuro TANIGUCHI

J. RANDEC, No. 58 (Sep. 2018), page 2~9, 10
Figures, 2 Tables

The Chugoku Electric Power Co., Inc. decided to
decommission Unit 1 (460 MW) at Shimane Nuclear
Power Station on March 18, 2015 and the plant ended
commercial operation on April 30 of the same year.
After drawing up a concrete decommissioning plan, we
submitted it for approval to the Nuclear Regulatory
Authority on July 4, 2016. The plan was approved on
April 19, 2017, and we are now at the stage of
decommissioning the plant.

This report outlines the decommissioning plan and
the status of decommissioning work of Unit 1 at

Shimane Nuclear Power Station.

Development of waste acceptance criteria and
current challenges relating to the disposal project
of LLW generated in research, medical and
industrial facilities
Hisakazu NAKATA, Hiroya AMAZAWA,
Sari IZUMO, Shota OKADA
and Akihiro SAKAI
J. RANDEC, No. 58 (Sep. 2018), page 10~ 23, 19
Figures, 7 Tables
Low level radioactive wastes (LLLW) are generated
in the R&D of the nuclear energy, medical and
industrial uses of radioisotope except NPP in Japan.
The disposal of wastes arising from NPP has already
been implemented while not the one for wastes from
research institutes etc. Japan Atomic Energy Agency
(JAEA) therefore has been assigned an implementing
organization for the disposal legally in 2008 in order
to promote the disposal program as quickly and firmly
as possible. Since then, JAEA has conducted their
activity relating to the disposal facility design on
generic site conditions and developing waste
acceptance criteria (WAC) for LLW from research
institutes. This report summarizes the WAC and

current challenges.

Quasi-Consecutive Processing Pilot Plant of
Subcritical Hydrothermal Blasting for Radioactively
Contaminated Soil
Satoshi NAKAMURA, Tsuneo TOKUMORI
and Yasuhiro JINBO
J. RANDEC, No. 58 (Sep. 2018), page 24 ~ 37, 5
Figures, 5 Tables
A quasi-consecutive processing pilot plant has been
developed by means of a treatment system equipped
with two pressure vessels for subcritical hydrothermal
and subsequent blasting treatments connected in series
with a valve. In the F'Y 2015 demonstration project of
decontamination and volume reduction has been
conducted by MOE (Ministry of Environment). The
pilot plant was tested with fine-grained samples
prepared from Fukushima's soil contaminated with
radioactive cesium. The cesium reduction and the
waste weight reduction rates reached approx. 70% and
more than 96% by a single path consecutive treatment,
respectively. The quasi-consecutive system was
proved to have an over ten times higher processing
speed and a 40% lower energy consumption than the
batch processing plant. Based on the trial execution of
the  plant, the

hydrothermal blasting system has demonstrated to be

quasi-consecutive  subcritical
effective for decontamination of cesium-adsorbed soil

and volume reduction of radioactive waste.

Development of decontamination technologies for
decommissioning
Masaki OGAWA, Kazuya NARUMIYA,
Yohei MITSUNO and Masanori KANDA
J. RANDEC, No. 58 (Sep. 2018), page 38 ~ 45, 17
Figures, 2 Tables
Some nuclear power plants in Japan have moved to
decommissioning phase recently. It is therefore very
important to reduce the volume of radioactive metal
waste which is generated by dismantling these plants.
Since NGK INSULATORS, LTD (NGK) aims to
decontaminate radioactive metal waste effectively,
NGK has already commercialized a dry blasting
decontamination system and also has developed an
electro polishing decontamination system in order to
meet various requirements.
This  report  describes the outline and

characteristics of both systems. In addition, it

— il —



indicates the development status of the electro

polishing decontamination system.

Status of Decommissioning for Prototype FBR
Monju
Yuichi SAKUMA and Hiroyuki OHNISHI
J. RANDEC, No. 58 (Sep. 2018), page 46 ~ 55, 13
Figures, 4 Tables
The Japanese government decided the permanent
shutdown of prototype FBR Monju at the Inter-
Ministerial Council for Nuclear Power on December
21, 2016. JAEA submitted in accordance with the

decision an  application  for  approval for
decommissioning plan on December 6, 2017, and an
application for approval to change safety regulations
to NRA (Nuclear Regulation Authority) on February 9,
2018. NRA approved the decommissioning plan and the
safety regulations on March 28, 2018, and Monju has
entered into the decommissioning phases.

This report introduces the outline of the
decommissioning plan for Monju, and current status of

decommissioning activities.

Strategy and Experiences of Decommissioning

Projects of Nuclear Power Plant in Overseas

(1) Overviews of the Representative Projects of

NPP Decommissioning in the United States
Yasuhiko MIYASAKA, Susumu SHIBUYA

and Yuji ENOKIDO

J. RANDEC, No. 58 (Sep. 2018), page56 ~ 75, 5

Figures, 4 Tables

Today, about 170 nuclear power reactors that have
completed their mission in the whole world are stopped
permanently, most of which are undergoing
decommissioning measures.

Seven years have passed since TEPCO Fukushima
Daiichi Nuclear Power Station accident caused by the
Great East Japan Earthquake of March 2011, and
permanent shutdown followed by decommissioning of
poorly profitable nuclear power reactors have
increased rapidly in Japan.

The Radwaste and Decommissioning Center
(RANDEC)  has

decommissioning project, especially on research and

focused  mainly on  each

development of decommissioning technology in

cooperation with relevant organizations in Japan and

overseas to disseminate the advanced decommissioning
technology, and has published the results as paper in
Journal of RANDEC for 30 years long.

The Journal of RANDEC will serialize overall
feature of decommissioning project and experience
in developed countries of decommissioning field
and provide information that will contribute to
future projects of domestic nuclear facilities
decommissioning.

As the first series, the present report describes the
outline of the NRC decommissioning regulation and an
overview of the representative projects adopted
DECON and/or SAFSTOR decommissioning strategy
in the U.S.A so far. In the succeeding series of
reports, decommissioning projects in European
countries such as Germany, France, the U.K. will be
introduced.

At the end of 2017, there were 99 commercial
reactors licensed to operation in the U.S.A. Whereas
the total number of nuclear power reactors closed in
the past has been 34 and 14 nuclear power plants have
already been dismantled. This trend is expected to
continue in the near future for economic reasons or
restriction on regulations. Permanently nine nuclear
power reactors ceased operation during the 1990s, six
nuclear power reactors including Maine Yankee have
chosen Immediate dismantling (DECON), and
completed until 2008. Zion-1 and -2 will be completed
until  September 2020. From the

accomplished at each of these reactor sites the

activities

valuable experiences such as chemical decontamination
of main coolant system, dismantling /removal
techniques of reactor internals /reactor pressure
vessel, and one-piece removal of reactor vessel have
been obtained. The present paper describes the
technical lessons learned and decommissioning
strategy in the U.S.A contribute to planning and
implementation of nuclear plant decommissioning

thereafter.
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% Status of Decommissioning of Unit 1 at Shimane Nuclear Power
Station of Chugoku Electric Power Co., Inc.

Shinji IkEpA™ and Tatsuro TanicucH™*

hIEEHERE 7 REMN 1 58 (e 146 17 kW) 13, 20154 3 H1SHIZBEIEZ e L, [F4-4 A
30HZ & > TEHEMERAKR T Lz, 20%., BN ZEIESESTEORE 2170, FRIERESE TR e
EAE216%-7 H4 HIZFE T HHEBIERES A Uz, 20174 4 HIOHIZE T HHEIRE S 680 4 %2
. BUE. BEIERSEEFEICITL Th 5,

AHETIE, BRIEFIRE 1 SIS T 2 RIERESTEOME K2 TORIERE THOF
RPN DT T 5,

The Chugoku Electric Power Co., Inc. decided to decommission Unit 1 (460 MW) at Shimane Nuclear
Power Station on March 18, 2015 and the plant ended commercial operation on April 30 of the same year.
After drawing up a concrete decommissioning plan, we submitted it for approval to the Nuclear Regulatory
Authority on July 4, 2016. The plan was approved on April 19, 2017, and we are now at the stage of
decommissioning the plant.

This report outlines the decommissioning plan and the status of decommissioning work of Unit 1 at
Shimane Nuclear Power Station.

Table 1 Outline of Unit 1 at Shimane Nuclear Power Station
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Fig. 1 Decommisioning schedule at Unit 1 at Shimane Nuclear Power Station
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Fig. 2 Lifting a new fuel assembly
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Table 2 Estimated amount of radioactive solid waste to be
generated during decommissioning process
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Fig. 6 Image of radiation measurement
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Fig. 8 Calculation result of surface concentration of contamination (PLR)



FaAIyva= v $585 (201849 )

(1) #FALEXR

B 1E 5 R e % %%m#&%% lidE . 7%
O - FiEA - M - BRESGTE WS ZEBE S
DNTHAEL T 5,

(2) daEAk

FE o5 DOREE X AL E X & W 5 72 [XE 0 5 R
OIEHAETAID . WA 5, XE» 5 EEER
DHSF T E WA, 54 50 71
EDIEHER I A F T, FfEC X 5
TaHilid 2. —Mehey (GRv 7', WM. S
%) OFAE 7 v — % Fig. 9128,

Fig. 9 Flow chart of surveying amount of instrument
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Development of waste acceptance criteria and current challenges relating to the
disposal project of LLW generated in research, medical and industrial facilities

Hisakazu Narata™, Hiroya AmMazawa®, Sari Izumo*, Shota Oxapa™ and Akihiro Sagar®
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Low level radioactive wastes (LLW) are generated in the R&D of the nuclear energy, medical and
industrial uses of radioisotope except NPP in Japan. The disposal of wastes arising from NPP has already
been implemented while not the one for wastes from research institutes etc. Japan Atomic Energy Agency
(JAEA) therefore has been assigned an implementing organization for the disposal legally in 2008 in order
to promote the disposal program as quickly and firmly as possible. Since then, JAEA has conducted their
activity relating to the disposal facility design on generic site conditions and developing waste acceptance

criteria (WAC) for LLW from research institutes. This report summarizes the WAC and current challenges.
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Fig. 3 Trench-type disposal facility with impermeable layers
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solidified waste packages

(2) 8 - H—[Ebik D52 AFLUE L ik

g - —E ik o 5z AJEUEL . Fig. 71089 &
IZDO~DETH 5,

TR D2 ASLUE & DN Z, RIRIRD iR
SHAEBEFEY) % [ER LA & & 1S8R - 10
Dﬁ%éﬁ&t%?%%@\&@~%E%ﬁ§@

I ZER O EIZB T 5 BHETH 5,

Fg? BWTOQ~Q0D 3 ASLUED A % L |
ZORBERZ AL TW5 Y9 25, R - —
B D REIZOWTIE, MR 217 5 S
2L ABEBNSHRE 0 IR RE 2 e T 5 iR & S 1.
FAEFMTIT O BERH B Y,

THTREER S T B2 ASEUEIL . FTEHEFE LA
IR CBIEMETH OETH O . P 25 5
LT3,

I@%‘ &%@VJSEE‘ . E’s:.
A8 ® ﬂﬁﬁtia&m%
() 1 =

8 | O XEELTE (BEXE)

- ® &L B

| O ERESKUES
=R

O M EEESMEOER

KT ARDO BT I TS, OB AR TR
Fig. 7 Waste acceptance criteria for homogeneously
solidified waste packages

@ EpEE CAp,
—— | @ 588 &U@’”ﬂﬂﬁd)ﬁﬁ
JeKTO047017 : @

@ &

(3) a v o) — bFFEEY D2 AKEUE & B i IR
a2y — bEREYOZ ASMEL, Fig. 812
AT EIIZO~DFTH 5,
ZAFEUEIT L, TREBH L OB A & Bar Ok
e OSER ALY DR A DB A & J8 i 1341



FaA3Iy v a VR

U Aa Yy 7 ) — b &850 L 2@ oWrE
EEBFERNTLORUENH B,
Fig. 8128 W\ T@Q~@D3 AFEUEIS | J51 TR
DMLYy FHEY I2BT 3 EEARILE LT3,
— i, FPHECIE X N TV 3 AR 2B
2 AT, SO EAR & Rk CBUEMG Th
METH D, P A Z LT b,

2 RETLLEE
9 BEEERUES
A o EnonE=

T RRDOBPATEEETIRET . D BT B e T o
Fig. 8 Waste acceptance criteria for concrete rubbles

(4) SMBLARIRSS 2B U 72 FEgeiR s

SR A SRR B U 22 R R S DR
AFEHEX, Fig. 9T & HI2O~®FTh 3,
v ) — VEREYERESEHIE. TLFY
TV FFIZPENTE v, SRl IR0 SR
HAMEL TS0, i#HOFRREZMHHL T\
BINTH D, D=, MBHRIRIZNOZER %
Y 5 7 kid. A & FIARICERE T &

#5585 (201849 H)

%, F72. [GTREIELRE 1B B 52 A JUE ¢ A AL
ik L [Efk T, BUEMRGIHhOMETH %,

Bk, ZE TN L - R R o 32 A
He DRG] % Table 11283, 22 C. BEHRAZ%
OIFFEAEIZ DN TIE, SHRMREREL X h 53]
H2d 39 720, FiLOBEEREZDOERE, 2 AM
AW E 2 T, A% EOVERE A G T 5 HEE RS
THUL, FHTIEEE LTy, SHRIEMIZZA
NZOWTHET 2 P ETH D, 72, HLRRE
MNZonWTy ., MERERLE(LRIZZ ASEHED RG] %

e

1795

D) PRI
2 REILIEE
@ BBESRUIEH
@ REHEONES
6 RROTE

KT AR O BT EE TG . A o> Bl R 2 A 3
Fig. 9 Waste acceptance criteria for metal rubbles

2.4 EEFOZARLEDORE
WF7Ehin F MO Z ASLREDOEIX, ThE
TORM»LUTO3IHA LK S,

(1

Table 1 Examples of planned waste acceptance criteria for container-filled and solidified waste packages

2 A B £

ZABEANDM LT EDHE

BATHERKIISZ1600(1993) ICEDDIERER | €@BERAE (FZATFE) DOMREIC, LERLH
_E BRBINERELULOBERVEHEEZET | BHLZ AR AMAENIRBRAEEEEAFT
5HbDTHDT &, B EICKYMET B,
ERL A AART24EKIISR5210(1992) 2 L < [ZJISR | BEEMEOMAEIC. VETHEELZRET S
tjyh T 5211 (1992) ICED DAY MRIFINERAZEL | MBAENIIHBRBEEZE A AF IS LICLUN
% tDREEETEEAY FTHBI L, w5,
1t HoHU, HWEICEYUEEEZ EDMEERS
% CHTBIEDHRIN-REREEFERL T,
N E Y Be@EUREAZ LIk YRS .
& \ 555U HIEEICEY BB E s s DO RURES - ﬁiﬁT?5
—REBDE RADMEEEEY S 5 — R 1D LS (CFiE BEEYEEUICHR, LEL, BHRFICHLL
EREE I g T BRUeREREN S, Bom L. BRI
’ BRI REEMD —ARE 1D EPEREIN
FTEDRENMERNEAREIC L2 ER MBI TE
BT B L URIST B,
BEBERICHE T, BEADEET TRICEITS
GEEEZGED) ETROREGDPZTEBZTNOHIEANEIC

BRINLCBAICEVWTRIZETNDOHIREICHALSHEZR | ML T £BEHES (FZAEH). X(E. FFA

5L, HFERODXZ ) - PRRYBHORRYMICEK
SBEEEDERIDHEICIYMIET B,

(REREBLEX] IBERFCH T 2 EREMERBMCIEETH Y. Al

EEADRMFELEEE. 2nSv/hZEBABEVWHDTHS &, EREROMERICKI UM D,




Journal of RANDEC No 58 (Sep. 2018)

- HHGEARSRE & T ORI O i KT BE IR

- B2

et e s S (LA

IN6DFEIZOWT, BARNANE, JIE)T
SR ORBRETIRDL & AR i (S DU M ISR L 72,
i EHE. FEHIFEB I 715 6 3L K
LAV EBESEY) & i A F IR R DR i &
Ho U TR L 72,

3. REREL ZOEBEDRANSEERE

AN DX
31 REOAR

FHIRE RS, AR IR, Ak
R 0P, 2 P OER DI 5 5 5, F
BB 2MBHIFICRZHPL AT VL ZHTH
0. R PEBETEY O R FEA R R A2 BRI 3 LY
—TH B, 2D, HEhEROPE < B E
EE AR (DUF, [EHERM] &) & &ET
TFliid TR 5 Z L3 <. Hi— L7 sk &
KoTWhb,

7z, KEREIE O RKIREIRIE % Gl 3 % 72
I, PR SE O JR BEIR IS GTAM 7 VA DR 23 4
BTh b, FHABHETHFOLA, &FH»6
R BRI & 2B OFRPHREL - Bt b5
MOF—ANBBEL KB A —) V77572 2k
(LUFLSFik] &S i e iRIg %)
MAEH XN TS, ZHhud, R —R 2 PR A
<. RETAREVOEL LN LEZETH
2. AENETETH B,

—J7. WIFhHaR SRR, RBRNTZE R I
7 5 R BE L % S & FAE R A 2272 0 |
SRR ERREIEE, B S BEHERN LR S Z4kT
BB ENS, FAENRCHEIY 2 EERREOE
TIXESDTIE AN,

72, il % ORia OFEIL N X < R
TEHREMORIID VRSB, TD720,
TR BER I B R & LT, % Dhiadsc 25K
D RS2 AT O R & BRI 5 Z & 13 BL5E
T <, FeakfEfi % %5 L 7= A PR 25 i Re s
P T OfE D FRET D B,

S HIT, FBEERFEORSHERE OP Iz, JE
WA GBI E R E N L E L 25 5, BEAFOFEHTEE
IR PR CEH XN T AEEIR, vy MR 4

HNREELZ2000 F 7 AEANHIBLZZEDTH B,
UL, Py FMHERENRE L, #BMAIRS
RT7VFRTTNa YT F ML REREREASS
JG U 72 JERBIE AR I A LT Ze

3.2 METEEEBEIHEICRI T 2 RBEA DS A
TG REIRE R I B A At & LTIk, HER
FHOETE ., G BEUREE BT /7 A DR K N EfiE
SEBRIERE OB B 5. ThEhOXIE Tt
ZLIFIZdiR 3,

(1) HEEHRLRED T

W rehiae SEHE M O EEASRRIL . RS
Pl BVRENED B B 728, il 4 DT fitaak i
— ) 7 NI BREE S 1 0D T i 12 AR A
BEL B Ji#Th %,

(2) TS BEIREE SAM /7 A D MGt

WFeh i SR O A fisk X 20 - LR TH
273, TIPSR B % AR B R D & 5 1R
Jak OFRFEZZIG Uy & 2 P ARl 2 Bl
NhBLEZOENDE, ZD-%. fEiOREHSC
K DWYNZ 7 — T 55T i, 20— TBICIK
SIREIRIE S VA ARG 5., 20— TE. B
BRI 551206 C T, Fig. 10128 3TO~® & L 7=,
Ok, BEGRETESIC L D, REWS A L 20
MTC, BRGHEEIRIE % & 5 FEEHE TE 5L —F
Thb, Qi SFEEREHTELMEIH
BN —FThb, OI. BROMEZDEEDH
WMELOBWRETIRA L THB D, WIS L
—{b%& U 222250 B F O 5B O RS 3 e X
NBEZTINL—TTH5,

DO~@DZ I — 712, RNk % v
U, 2L — TR Sl i 2o B RE IR I ST /7 v %
WHT 558t 3%,

(3) FERIESL AR E B D FH 7

MUY FAITRHRORERFIZ T, Bk
JERED R EITHIETZE S K SIS, 2000 F Z
L, SEARERERC T VR TV T %
I U 7 BRIEASEI & i iy 12 © & 5 JE
SR HEE D ATRENE 2 BRET 9 % .



T3y

Va VI EER 58 (201849 H)

e oo | BBETERER | | EALE-MOX BEEMIMIES 5Bk BRI TR ; =
[’?H" TR Ciene R RS ez OERIER IR ]
(D25 = U B TR B AR T2 BB SR SRER AT LU B

MR
BIEROBHEENS
QEREEHE | RIS [ ERLOREAELL | mRmLEs,
cEomEn | DAEHBR | T immsncmzh | s,
=. sy BETHERGTTRD
Y5 B S l s

[ 584 B IS RETE LT fE TR }

SFIAFIC & DR

*1: 5%, FHETEDLERIL RATERWGE X QD FIELH D,

[ REBUEHC &2 FF ]

Fig. 10 Development approach in evaluating radioactivity concentrations of LLW generated from research institutes.
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Table 4 Maximum flux of nitrate-nitrogen into rivers and lakes water

HEMEERTI v IR (g/m-y)
T ahg

Casel-1 262 3
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Case3d-1 276 4
Cased-2 63 6
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Cased-2 51 6
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Fig. 18 Temporal change of flux of nitrate-nitrogen into river
and lake water (Case3-1)

Table 5 Concentration of nitrate-nitrogen into river and lake waters

EIKE HEMEERREE (ng/l)

(m/y) | 1.0X108 | 3.0X107 | 2.0X105 | 2.0X 104
Casel-1 |9.4X103|3.1X107? —* —*
Casel-2 | 2.2X 1073 | 7.3X103 | 1.1X10° | 1.1X10'
Case2-1 | 4.4X1073 | 1.5X 107 — —
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Case3-1 | 9.9X1073|3.3X1072 —* —*
Case3—2 | 2.4X107%|8.0X107% | 1.2X10° | 1.2X 10’
Cased-1 | 4.5X107% | 1.5X 107 —* —*
Cased—2 | 2.0X103 | 6.7X103| 1.0X10° | 1.0X10'

* DR)IREDHTKOREL Y NE VWD THREAR

Table 6 Maximum flux of nitrate-nitrogen into groundwater

HEEMEERTI v IR (g/m-y)
T =i
Casel-1 248 13
Casel-2 67 18
Case2-1 115 9
Case2-2 49 13
Case3-1 249 25
Case3-2 88 32
Cased-1 111 19
Cased4-2 57 26
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Fig. 19 Temporal change of flux of nitrate-nitrogen into
groundwater (Case3-1)

Table 7 Concentration of nitrate-nitrogen in groundwater

Bk @iy | PEERRRE
(mg/1)
Casel-1 1.02X108 8.9X10"
Casel-2 1.23X%10 3.0X10"
Case2-1 1.02X108 4.4X107
Case2-2 1.23X104 2.2X10"
Case3-1 1.02X108 9.2Xx10™"
Cased—2 1.23X104 4.4X10'
Case4~1 1.02X 108 4.8X107"
Case4-2 1.23X104 3.2X10!
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% Quasi-Consecutive Processing Pilot Plant of Subcritical Hydrothermal Blasting
for Radioactively Contaminated Soil

Satoshi Nakamura™, Tsuneo Tokumorr® and Yasuhiro JiNBO™
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A quasi-consecutive processing pilot plant has been developed by means of a treatment system equipped
with two pressure vessels for subcritical hydrothermal and subsequent blasting treatments connected in
series with a valve. In the FY 2015 demonstration project of decontamination and volume reduction has been
conducted by MOE (Ministry of Environment). The pilot plant was tested with fine-grained samples
prepared from Fukushima’ s soil contaminated with radioactive cesium. The cesium reduction and the waste
weight reduction rates reached approx. 70% and more than 96% by a single path consecutive treatment,
respectively. The quasi-consecutive system was proved to have an over ten times higher processing speed
and a 40% lower energy consumption than the batch processing plant. Based on the trial execution of the
plant, the quasi-consecutive subcritical hydrothermal blasting system has demonstrated to be effective for

decontamination of cesium-adsorbed soil and volume reduction of radioactive waste.
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Fig. 1 Overview of quasi-consecutive processing pilot plant of
subcritical hydrothermal blasting
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Fig. 2 System flow diagram of quasi-consecutive processing pilot plant of subcritical hydrothermal blasting for radioactively contaminated soil
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Fig. 3 Weigh of total and wet soil discharged at start-up of blasting operation
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Table 1 Consumption energies of quasi-consecutive
subcritical hydrothermal blasting processing

Slurry Blasting Consumption
Samples concentration cycle energy
(Wt%) (min) (kWh/h)
15.5
1.5
15.6
20 o 14.8
15.1
15.7
< 0.2 mm 3
15.2
16.3
1.5
15.7
10
2 16.5
3 15.4
16.8
1.5
15.9
<0.075 mm 10
2 16.5
3 15.8
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Table 2 Average specific radioactivity ("**Cs+'¥Cs) values
of fine-grained soil samples

Samples  Average of specific radioactivity (Ba/kg)
< 0.2 mm 27,436 (109)*
<0.075 mm 28,987 (339)"

*Standard deviations are indicated in parentheses.
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Table 3 Decontamination rates of '**Cs+'*’Cs and weight reduction rates of contaminants

Quasi-consecutive processing

Batch processing Without blasting

Slurry treatment
concengration Blasting ~ Decontamination Weight
Samples (wt%) cycle rate (%) reduction Decontamination rate (%)
(min)  min. ave. max. rate (%)
60 69 78 99 69
15 66 69 75 98 66 48
64 69 75 99 71
20 2 63 70 75 98 73
60 70 76 98 67
<0:2mm 8 63 67 72 98 63 °1
65 74 83 97 73
10 15 60 72 82 97 75 54
2 61 74 83 97 83 —
3 60 74 84 96 77 -
56 62 70 97 66
<0.075 mm 10 15 57 61 69 97 60 43
’ 2 54 62 75 97 64 -
3 56 63 69 97 65 —
Table 4 Material and '**Cs+'*'Cs balances
Slurry Blasting Material balance (%) '"Cs+'"'Cs balance (%)
Samples concentration cycle Hydrothermal ~ Coagulation Hydrothermal Coagulation
(Wt%) (min) blasting sedimentation blasting sedimentation
15 99 99 63 60
) 97 97 58 64
98 99 55 71
20 2 97 95 50 70
96 95 54 58
<0:2mm 8 98 100 58 62
15 95 98 54 52
10 ) 99 95 53 58
2 97 94 57 60
3 98 99 60 65
15 96 98 56 81
) 98 100 60 61
<0.075 mm 10 2 98 100 56 70
3 98 100 56 75
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Development of decontamination technologies for decommissioning

Masaki Ocawa*, Kazuya NArRuMIYA ™, Yohei Mirsuno® and Masanori Kanpa*
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Some nuclear power plants in Japan have moved to decommissioning phase recently. It is therefore very
important to reduce the volume of radioactive metal waste which is generated by dismantling these plants.
Since NGK INSULATORS, LTD (NGK) aims to decontaminate radioactive metal waste effectively, NGK
has already commercialized a dry blasting decontamination system and also has developed an electro polish-
ing decontamination system in order to meet various requirements.

This report describes the outline and characteristics of both systems. In addition, it indicates the develop-

ment status of the electro polishing decontamination system.
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Fig. 1 Principle of dry blasting decontamination
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Fig. 2 Principle of electro polishing decontamination
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Fig. 7 Jig for electro polishing decontamination of pipes
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Table 2 Test condition of autoclave treatment

IH H x
mE 288°C
E7 8 MPa

BREE 20 ppm
iSE T20RFfE

(2) FRBE S

N ER 2 E (Fig. 8) X, B A Ah b
v— o —, HEAEOR (BR) . MRk (F2AR) . i
BRENP L5, BRKIZ1 DY —H—120.8
¢ AR, 60CITIIRL 7z, ke kHE 2 7L 2
HOBEAH TRy b L, &R 2w 300
em? (8 emX 18 cm® SUS304) DA AT —
B —=NNFA L7z, BIRISEBRBEE U, Gl
BHIGH% 2 50.5h, 1 hoR s TR 25 = |
. S A RERR L 72,

<FRERSAF>
- AR AR (0.8¢)
B A X0 50 mm X 25 mm X 5 mm

. < QR W
CABHAE - SUS304
CHUEERERE] L h
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Status of Decommissioning for Prototype FBR Monju

*

Yuichi SAkuMA ™ and Hiroyuki OHNISHI

ST OSTOoTOSTOSTOoSTSTSS,
oSS

A IE & A Cwid, 2016412 H21 H O 7 I BIREIMSE S5k I THRIFBIE S 2 2 & %R 1T,
2017412 H 6 HICHE LS E MR Al B ES . 20184E 2 H 9 HIC 5 1P it R (o 2 B e oD 48 B 8 ] i o8 7 Jit
THHBIEE I L2, ZD%, 20184 3 A28 HIZERW 2 HUE L, FRIFFEEEFEICIT L T3, K
Wi, SR S A U w OBRIEREE G OB & CHGLARIUZ DO W TN T 5,

The Japanese government decided the permanent shutdown of prototype FBR Monju at the Inter-
Ministerial Council for Nuclear Power on December 21, 2016. JAEA submitted in accordance with the
decision an application for approval for decommissioning plan on December 6, 2017, and an application for
approval to change safety regulations to NRA (Nuclear Regulation Authority) on February 9, 2018. NRA
approved the decommissioning plan and the safety regulations on March 28, 2018, and Monju has entered
into the decommissioning phases.

This report introduces the outline of the decommissioning plan for Monju, and current status of

decommissioning activities.
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Table 1 Outline of Monju
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(Head Office of Tsuruga Decommissioning Demonstration, Japan Atomic Energy Agency)
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Fig. 2 Roadmap of Monju decommissioning
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Fig. 3 Outline of the four implementation phases of Monju decommissioning plan
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Fig. 4 Schematic flow of fuel unloading

Table 2 Amount of stored nuclear fuel assemblies
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Strategy and Experiences of Decommissioning Projects of
Nuclear Power Plant in QOuverseas
(1) Overviews of the Representative Projects of
NPP Decommissioning in the United States

Yasuhiko M1yasaga™, Susumu SaisuyA™ and Yuji Exokipo®
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Today, about 170 nuclear power reactors that have completed their mission in the whole world are
stopped permanently, most of which are undergoing decommissioning measures.

Seven years have passed since TEPCO Fukushima Daiichi Nuclear Power Station accident caused by the
Great East Japan Earthquake of March 2011, and permanent shutdown followed by decommissioning of

poorly profitable nuclear power reactors have increased rapidly in Japan.

% AWMEEAN Ny 22 PRV # — (Radwaste and Decommissioning Center)
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The Radwaste and Decommissioning Center (RANDEC) has focused mainly on each decommissioning
project, especially on research and development of decommissioning technology in cooperation with relevant
organizations in Japan and overseas to disseminate the advanced decommissioning technology, and has
published the results as paper in Journal of RANDEC for 30 years long.

The Journal of RANDEC will serialize overall feature of decommissioning project and experience in
developed countries of decommissioning field and provide information that will contribute to future projects
of domestic nuclear facilities decommissioning.

As the first series, the present report describes the outline of the NRC decommissioning regulation and
an overview of the representative projects adopted DECON and/or SAFSTOR decommissioning strategy in
the U.S.A so far. In the succeeding series of reports, decommissioning projects in European countries such
as Germany, France, the U.K. will be introduced.

At the end of 2017, there were 99 commercial reactors licensed to operation in the U.S.A. Whereas the
total number of nuclear power reactors closed in the past has been 34 and 14 nuclear power plants have
already been dismantled. This trend is expected to continue in the near future for economic reasons or
restriction on regulations. Permanently nine nuclear power reactors ceased operation during the 1990s, six
nuclear power reactors including Maine Yankee have chosen Immediate dismantling (DECON), and
completed until 2008. Zion-1 and -2 will be completed until September 2020. From the activities
accomplished at each of these reactor sites the valuable experiences such as chemical decontamination of
main coolant system, dismantling /removal techniques of reactor internals /reactor pressure vessel, and one-
piece removal of reactor vessel have been obtained. The present paper describes the technical lessons
learned and decommissioning strategy in the U.S.A contribute to planning and implementation of nuclear

plant decommissioning thereafter.
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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.




e we— = ——
— % e

BB TE CHEISEENEE R L.
AT EBERENLET
- (FEZEIHESHY (BAREST. hER SEEvIT---)

- TWE LIS MBI BN E=S (| CAM)
- BEGTHIEIXS (D27 - F+ 0 Fp—)

lm

mi‘ I

P

sz 1CEAFI/IV

RFNEEERE

T113—8681 HEBXEEHH1-7-12 FRABWROKENL
http://www.c-technol.co.jp

e-mail: ctc-master@c-technol.co.jp./tel : 03-3816-5921

ratSB &Nt 12185IRIR7/07Tyar )

515.;1: Z(ILo, BREI<ET DREIEF CHL BT | (ISO/IEC 17025 FR7E 3 3KA ™

24, im&\ﬁﬁ B V00 (LR R0 511 5 o2 38 (RS, TRGRIK) 4;__, ><

& T
£ ,... =
.|U§E/P /7xz~:zt

aﬁw/

Y& LTt

E¥EIENRN : (03)6206-4321
TEL (042) 673-0500(f¢) FAX (042)667-6789  NitPS://www kankyo-Kanri.co.ip/

A#: T193-0832 WRINEFHAIEE 3-7-23

Space Developer

Bv'\NDEI

BARIZEZELTEZLOVRBZEYRITET

TSV EL, RREREDHRAETIE EEEH
BREEH 180t95&X 28 160tU95X 158 100t95R 45
50t75X 5B 30t95R 445 {ih505&
BEXBEEE, 74—, 0T 5y o1t

A eI .
L 11 | - _-- -
JUIF-LFFast =t
At T761-8032 FNIESHTHEETHET15EH
TEL 087- 882-8186 FAX 087-882-7405
URL  http//www.bando-retec.com/
HEEEMTEL 03-6256-8896 KIREZXEFTTEL 06-6232-3450
LEEERTEL 082-249-2421 [EIUEXFTEL 086-239-2167




RFNEERERDRZEM T MDD DENEHBICEE R/ HYET

[RFNREERERDE LTI TIE REENEREEDOHEDI O, AOWIEIREEHEICWLDZE
T RARBNFEEZRETIVENHYETVICIEK BARETPEMREBELG L. —EDEN
FIEICEET HHEAM-MR2R/AH LT TETWIT,

o EEMHDOMETEEEDETE (MBEEHE. ST {LETHE) —ORIGEN2
o MATIRENXET &, A ULETE—QAD. MCNP, PHITS
o BRI D HESR D& 2 M (M KR BNERHT. RAEFS 1T R, SRESTM)
—3DSEEP, Dtransu, TOUGH2, GSA-GCL, GSRW
o FE5REHE-MVP, SRAC, DANTSYS, SMORES. OPT-TWO, OPT-DANT, AGNES, AGNES-P

we raedia mcdel [Bg y '

Source-orm model (B ™|

s Fracre

Time [¥] Time [y]

2RTTE R TIRATHER B IR TTRAERS 1T ARAT HE R 45

BMRARITAOTIAVTARA—Yav V- —
T319-1112  ZRBZAIVEREBAS FH12440
N e e FEEE 029-282-1654 FAX 029-282-8788 e-mail call@vic.co.jp  http://www.vic.co.jp/




©FASwyvaz— IR s58s

#1TH D FEC304E9H28H

s FATE | AEWMEREA
7SNy T U 2 —
T319-1107
ORI AR E R A B — T H3-37
Tel. 029-283-3010
Fax.029-287-0022

. http://www.randec.or.jp

. decomi@randec.or.jp




