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Decommissioning engineering systems for
nuclear facilities and knowledge inheritance for
decommissioning of nuclear facilities

Mitsuo TACHIBANA
J. RANDEC, No. 53 (Mar. 2016), page2 ~ 16, 15
Figures, 4 Tables

Information on construction, operation and
maintenance of a nuclear facility is essential in order
to plan and implement the decommissioning of the
nuclear facility. A decommissioning engineering
system collects these information efficiently, retrieves
necessary information rapidly, and supports to plan the
reasonable decommissioning as well as the systematic
implementation of dismantling activities.

Then, knowledge of workers involved facility
operation and dismantling activities is important
because decommissioning of nuclear facility will be
carried out for a long period. Knowledge inheritance
for decommissioning has been carried out in various
organizations.

This report describes an outline of and experiences
in applying decommissioning engineering systems in
JAEA and activities related to knowledge inheritance

for decommissioning in some organizations.

Development of repair techniques in the reactor
vessel of the experimental fast reactor Joyo

— Retrieval of the bent MARICO-2 test subassembly —

Takashi ASHIDA, Hideaki ITO,

Toshiyuki NAKAMURA

J. RANDEC, No. 53 (Mar. 2016), pagel7 ~ 27, 19

Figures
In the experimental fast reactor Joyo, large-scale

repair work in the reactor vessel was conducted in 2014,

which consisted of replacing the damaged upper core
structure and retrieving the deformed irradiation test
subassembly (MARICO: Material Testing Rig with
Temperature Control). This report describes the
remote repair techniques which were developed and
accumulated through the repair work of deformed
subassembly under the special environment in the

reactor vessel of a sodium-cooled fast reactor.

Examination of the concept of volume reduction of
contaminated soil
— Separation of fine silt, capture and volume
reduction method for pollution organic matter —
Toshikatsu SUZUKI
J. RANDEC, No. 53 (Mar. 2016), page28 ~ 37, 17
Figures, 3 Tables
PCS Co., Ltd. (PCS: Pollution Control Systems)
considered that the artificially creation of a greater
number of places with lower potential field (micro-
bubble) in radioactively polluted areas by the accident
of Fukushima Daiichi NPP can be very effective
measure for the removal of radioactivity pollution,
after site investigation in the radioactive polluted
fields in Namie town, PCS then developed
decontamination  technology using own unique
structured floating pressure-treatment device. We
have confirmed the performance of this technology in a
polluted field in Koriyama city, Fukushima
Prefecture. By further developing this method, jointly
using the subecritical water processing equipment and a
high concentration microbial decomposition device,
PCS has finally developed a method that is useful for a

wider polluted area including organic contamination.
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Decommissioning engineering systems for nuclear facilities and
knowledge inheritance for decommissioning of nuclear facilities

Mitsuo TACHIBANA®
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Information on construction, operation and maintenance of a nuclear facility is essential in order to plan
and implement the decommissioning of the nuclear facility. A decommissioning engineering system collects
these information efficiently, retrieves necessary information rapidly, and supports to plan the reasonable
decommissioning as well as the systematic implementation of dismantling activities.

Then, knowledge of workers involved facility operation and dismantling activities is important because
decommissioning of nuclear facility will be carried out for a long period. Knowledge inheritance for
decommissioning has been carried out in various organizations.

This report describes an outline of and experiences in applying decommissioning engineering systems in

JAEA and activities related to knowledge inheritance for decommissioning in some organizations.
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Table 2 Comparison of actual weight of dismantled equip-
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Lesson Learned
Tithe:

Accelerated Dcmolmoﬂhekmtu( Mamlenan(c Assembly, and Disassembly

DOE Site:

Contact Name:
Contact Email:

Brief Description of lesson leary
ned
eamied)

The U.S. Departrment of Energy, National Nuclear Security Administration Nevada Site Office received funding
from the Amercan ﬁ‘frovﬂyam‘kmwsmmmw dﬂnohih:\m Ne\rada National Security Site facilities.

These facilities were the Reactor I e, Assembly, and fy Facility and the Pluto Disassembly
Facility, constructed in the late 19505 and early 1960s to design and test nuclear reactor-powered
components.

R-MAD Facility (beft) and Pluto Facility ()
Lessons leamed on these projects inchade:

1. Unilizing the same subcontractor and site workers across several projects led to major efficiencies in
operations, shorter schedules, and cost savings. Workers moved from propect to project mnemizing additional
training requirements and transferring more efficient methods for performing work to other projects.

2. An early assessment of the data quality objectives for characterization and sampling needs for BOTH D&D
and waste management operations should be done prior to fmalizing characterization plans since extra,
strategic measurements have often been shown to result in large cost sawings. On these projects cost
savings arose from:

a) early identification of all ashestos-containing materials (ACM) even in hard to sample locations;

Fig. 13 Example of lesson learned form of D&D KM-IT
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Development of repair techniques in the reactor vessel

of the experimental fast reactor Joyo
— Retrieval of the bent MARICO-2 test subassembly —

Takashi Asuia*, Hideaki ITo*, Toshiyuki NAKAMURA*

BT [HER] Tl IR TFIESSN TR U 220000 AR o 22 i & SRR F2BaéiE (MARICO:
Material Testing Rig with Temperature Control) 2 SO aRHBD I & 2014412 T2k L 72, A T,
SRR B O GBI D [N 2 38 LU T3 72 b ) o 2 IR ESEIFRAE OB N2 & 5 il IR E e

DEFRAIEER ORI T IR 2 BRI DOV TRE§ 5,

In the experimental fast reactor Joyo, large-scale repair work in the reactor vessel was conducted in 2014,

which consisted of replacing the damaged upper core structure and retrieving the deformed irradiation test

subassembly (MARICO: Material Testing Rig with Temperature Control). This report describes the remote

repair techniques which were developed and accumulated through the repair work of deformed subassembly

under the special environment in the reactor vessel of a sodium-cooled fast reactor.
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(Experimental Fast Reactor Department, O-arai Research and Development Center, Japan Atomic Energy Agency)
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Fig. 1 Outline of experimental fast reactor Joyo
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Fig. 2 Observation results of damaged UCS and bent MARICO-2 test subassembly
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Fig. 3 Joyo restoration work plan
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TH T 5T & 7a - MEFICT % ik
EERHTA2BERD 572, ZO720. R ER
INOBIEL, FREDIFHV kR & Pels 2 B CRE BT
AEEICED -,

(1) R (27D 9% O%E!

JEEERE IZ DWW T, I MARICO-2 50RHB
D U 7= THHR b % i aAtEs U CHAR TR
3 JiihE et Ulze RFEOWEH TREN: % ifisd 4
3729, BFHOE S GE (Fig.4) 2#84EL T
TP RBR 2475 & & 612, EBIHE I ESNT
% U 72 MARICO-2i0FHE 289 4 em 51 % EiF %
RER A FNE L 72 (Fig. 5). Z OfEH. MARICO-2
AREHEIZ X T B BEREHR Y b &y
T IS BB T ERMERE N, DT
®. MARICO-2iRRHB 2 FEk H K v b & —fkThl
INTBZ &L=,

Fig. 4 State of ex-vessel lifting up test for MARICO-2 test sub-
assembly

FEREFAR v b & — IR THIY 5 ORI C
B4 D728, BEHAR Y b & MARICO-2i0RHE D
FRIEIC 1 AD R MO INEZELIAARD LT3
A E (Fig.6) Z¢ah - 8UE L. R PIraes
NTHEREMFE Y 2870 mm B0 L 2 kB4 5
fitiL 7= (Fig. 7). ZDO#ER. 1 ARJULMARICO-2
FROBHEB SR B & A2 X AR b B $ A AT RE

T, D, BEHAY OB EFIERETH %
Ze, gmb BFISmE &5 & L
P II ANWT & AR L 727,

EBERmRER

Fig. 5 State of in-vessel lifting up test for MARICO-2 test sub-
assembly

[H 5 | O BB RS 2 B & T B 40
FETlE, WH 2 AT 3 KO RFRICHLE X h
B, KREEHTIEERHIB & DO Z2 1 ADJT
TR EF5Z2En56, B0 EFHOE T 2
WZPHIE T A2 RBER D 572, TD7=0, JIAER Y b
AT AL, o2 L= THUEIT A
Mgk oicu y 752N e v 2R, B0
T4 Y OLEAEFEDE TPiIEEGE (Fig. 8) % ik
FBEE IS, HTIFEGNL S ORI,
fERRIRRE & SO E 7 7 4 N2 3 — 7 (LUF,
[Z7A4NZ2a—F] &nd) AHOWTEMRTSZ
L7,

(2) 73y a7 T 7RO

TEER AN AY 5 72 MARICO-2 3RS (R s & X
#9250 mm) 1308 OBREIS A FL (%169 mm) %
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Sl 2R EHROBLER (EEER 1 m. BUN, [EIAL
L) rolIdSZEEL, LAL, bz
75 7 &R B I UCS O F i & BORHTEEE &
OFREENZ. 70 mm TH 5 Z & 12x L. MARICO-
2 GORHE O JE R AL O 8 X 135990 mm & & > T
5Z &6, UCSD P& MARICO-2 i fHK A3
T4 % 72012, BIULHETIZUCS & MARICO-2 i
FHEBOE FICHE TE 2o T, [IIEERIC
MARICO-2 3RS & I FLik [a] —dil | & 7% 6 &
W,

ZD7ED. IFNT v 2 6EOMARICO-2 50RHE
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EPEI L 2Ry b2 RD BiFoD. Bk b THEEEBRHT 52 2L (Fig. 9).
SRR 112 B INfLANEL XL, 8855
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Fig. 7 State of in-vessel performance test for demonstration of latch finger
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Fig. 8 Design for reliable gripper mechanism
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T —LuEWAICEfETX B L5120, BEHEY
b & EGEAN OO £ THIEISS] Z P72 14,
A2 EES T — 42 COOR Eics & L Ah
INEIE A 4R L 7= (Fig. 10) 2,

ZOMEFHD D BRSO W TIE, R
[k, BXETDEZ YA MRS 2720, FERSHAT
S R DR & B L. BEBE D RRGE A 920 L
77

(3) BRI IR & D ARG A

AORRB IR E ., A2 S0 B
7= MARICO-2iRHE 2 U FF R E & & & IC T4
EEBICHE Z AT 72 AN E X330 mm DL A B
MIZHE BT L. 2 ORRERESR Z L HTIF
AN TR B E%ETE L7z (Fig. 1),

535 (201643 H)
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Fig. 9 Basic design of MARICO-2 test subassembly retrieval
system

(4) JPNAE SR

MARICO-2 G RHEB R 3  1 HU iR e 4 L 4
2P NAE SRR E 2, BB (B 49100
Gy/h, BREBEEIER200C) #FEL T, £, —
HO T IFA a2 38 U TRl %8 U 7= i i
BT 7 ANNZ2a-T7Y BfiHTHZ L E L7,
FUCL, ZNETORERIZL D, ERBREE KT,
Ty ANZT—=T L, ZHEWNE LUFIEESN
WL 2D AT VL A GELR R O B
IZ&D. T 7 AN T =TI RIS I ME) & HriE
IZEBZAEEME N H B Z Eh 6, IR NN
AL, EE2 LRI, 77432
I—7 L OEWERZEEINTE 2GS Lz, &
B, FFNEEERKEA AT 207 7 7128%
S NP AL ML & R T B T
5Z s, B ERREETCT AN —T
FeVail A MARICO-25 RSB IZ a3 5 K 5. M
W ShEEREST s e e B, R A R &
A 5 REICEMHRTESZ LS, 22y FDT 7
ANZ2a—-THFEL (Fig. 12),
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Fig. 10 Pantograph mechanism and retrieving manner

aﬂ?!\/ K

14V -

#112m

Fm 2 H
7'0=7"%' m)‘l e

Fig. 11 MARICO-2 test subassembly retrieval device
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Fig. 12 In-vessel observation equipment
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EF MUY ABASIREE 557280, INED
MARICO-2 i BHB % PIE g% 12 #8344 % 121X, #
A Y FADOF b 7 A5/ EREDERH -
72o U725 T, BRARDONERIZIZMARICO-2
AR & I Be. BEEIL7=F b ) AR, T
ENTEXBLEHIBRE — 2 &ML T B, %
Ko MEXL L THELTT M) 9L 5B L
7otk RO TAB U727 b o 4 &2 BEH

By b5 FLYT57-00F L VEEEYEH
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572D FmMmE, BREEROUENIZEO Hr6h
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¥ 72, PIES&EMA 6 OEREZF, S b)Y
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12, DRI 2EFHALTHRTE 3 &5 XM
& 7 OHUREEE & %EHEYE L 72 (Fig. 14),

D LEIRERR

Fig. 13 Outline of incidental equipment for transportation of sodium
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BEER
BREMAET I

Fig. 14 Outline of incidental equipment for canning of MARI
CO-2 test subassembly

4. BUEREDSE - HEEEHER

20144 1 IR & CITIE - B BEEE 58 T
L. 61 RS2 S 3 ANz i THERERER & 52
Jiti L 7= (Fig. 15),
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RESLER®

Fig. 15 Full mock-up test for MARICO-2 test subassembly re-
trieval system

HRERER T2, MR T 5 &7 LIH IR o
FEREMERE D DB A L. 2 O _BIZ IR
WE & BE U CL HEBURO FIRE & SR RERER
EFENET S LT, REEIKGE B D O R
R4 52 LAl d b e e, E Eowss
mAEM L, WREREL 2,

X 5T, WEEERECIA, e Ih b EZERD
KB TIEZED, 26126 > THRAERER 21T 5
Ziicky, BEEICIAT TEEXRDOEEOH
A -7z,

5. MARICO-2 M EBDEIUXIER

20144 3 H A2 6 GURRR RIS 2 A B 12 fik
AL, 3ATHIZHAY T, BE (HE - R,
fedh) #MERFERL 72, 6 H Nl mfESE % B
L. 7 A EANCMARICO-2:0kHER % U4 5 7=
W OISR N OOy & 205 T KR & N L 72
A4 FEEFRFIESRNICHA L, 5l&Efix, |
TIFERRNO G - EBEREREE RO T TOfE
[T R RN (Gt 7 3 - Y A ORI R/ A= 7 ¥/N
ERICEBIT 5 2 & AR L 72,

9 ARANZIE P A4 F 2 —F (Fa—7
Ry 27 2) TOFHHEIEIC LS HEFIFERNORE
WHR Y b2 A EOFE, 5l & ETHEME
ZBH 2T (Fig. 16). 9 ARICIZREXR B8
ZRTIPO EEIHE 24 (Fig. 17) . MARICO-
2RHIB DR B ERNANDIA % FE T L 72,

Fig. 16 State of retrieval operation for MARICO-2 test subas-
sembly
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Z D%, BRESRE R TIFERICHEET 5 2 v
TV AR L. BBEHEK Y PADF MY
v L Z&EREILLC, (Fig.18) 3L, St U v
L P LY ULBEHA Y MIBREHEICEA X
N7=zIREET (Fig. 19). 10 H K IZ PIEfE%IZFE% L
776

Fig. 18 Operation for transportation of sodium

Fig. 17 Full mock-up test for MARICO-2 test subassembly re-
trieval system

Fig. 19 Operation for insertion of MARICO-2 test subassembly and transfer pot
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ik, [HEIOAL 59, SFRICET 3E FIAE

NORSE - METANFRICKE < ETHE DL
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SEXHEk

1) wiHsEH, SHEZE, i, “F b)Y LmHs
B MU O SR IP A AR N BLES - wliiE T o B 7
9) (1) EFERIE [HE] OB iREEEE
[HYESE D AARBEE, 7 1177232015, HOFE
TG 8 (2015).

2) FHEE, DHRBH, fh, SEFEEE [
2B B TIFEGNIRST - flEHi i 5E — 28
JE L 72 MARICO-2 GOBHE O [l 7 b 7= 3 £
el —, JAEA-Technology 2012-047, H
KT 5E R, (2012).

3) Wi, HOEE, b, SIEEIE [HE]
2B BRI RARANRSE - AlEHAR % — e
M7 7 4 323 =T OFFE— (LFEF
7%), JAEA-Technology 2012-009, HAKJ5 1)
MRS,  (2012).
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BREEORBIBE OB
— S L NS DDRR RN DRI & A Tik—

SN
Examination of the concept of volume reduction of contaminated soil

— Separation of fine silt, capture and volume reduction method
for pollution organic matter —

Toshikatsu Suzukr*

MASHE — v — 2 2135, KBRS E R I REHT FiC TS & 7z L] OGBS 85
5. HEOBRISEHEE LT, ABINZET V¥ v LMK ((HHISVE) A 75345 A RICE 2 Fihvh
D TR TH 5 E&H A, FRE RS O MR _L2SE & 5 2 BRyihi # PR U 7z, Z OFhi % i e
SRR OEGBIGTZ OMRE AR L 72, 2O HEAEEET S 2 & T, A AKEERE & SRE O
A RS e AR OTES & GO IR ERES T 2 5 FERICRE X 72,

PCS Co., Ltd. (PCS: Pollution Control Systems) considered that the artificially creation of a greater
number of places with lower potential field (micro-bubble) in radioactively polluted areas by the accident of
Fukushima Daiichi NPP can be very effective measure for the removal of radioactivity pollution, after site
investigation in the radioactive polluted fields in Namie town, PCS then developed decontamination
technology using own unique structured floating pressure-treatment device. We have confirmed the
performance of this technology in a polluted field in Koriyama city, Fukushima Prefecture. By further
developing this method, jointly using the subcritical water processing equipment and a high concentration
microbial decomposition device, PCS has finally developed a method that is useful for a wider polluted area

including organic contamination.

SHEVE OBRYGED 729 D EAN DK IZIE T

1. BUoi T BGE L T230E 8 F30 I FITHT % A

(Bk) & — > — T 2 DIRETRETH SS9 5 HLD i
AL, F )b T A ) R OREE R 5 I
o T 72h, RS TOBRYRENCE 2 FHHIZ,
BRPIINC, WS L At BRI — i 1 %
BATOFRR, ¥ — ¥ — ZFURAFLIZRIM & T
72 IRLA] DRI & AL R R BB A B
Y2 i ASCEBIZ ORI K O IRBUSHRE L 725k

ML enohx -7,

WLHTDO A D LICHiRER, 8, v 2 21055
A CHIHbDBEERT & 7 > T KE RO RN % 7
U, SREECHI B L EEH O H D5y & FEEX D
B TR AT OS2 Mk LAY D | TEYYE
JRFTIZIE LT BRI FE K 72, T DBET
TR L2, MR Thsd T e, K

% (Bk) ¥—y—x 2 (PCS Co., Ltd. : Pollution Control Systems)
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o BEISHA2D S, CF EOEISITA LN
2o, M THEEREET S LTI AN
EDEEND 572, £7-. ZORFETIORTIE

POk 5. BEkRS LD TERH 572, ZTD

Z Z I3 %ITH < BHES TOBREL ARl To

BUGARER AT AY) w7 22 A5 4 (SRICS: Sr:

Strontium, I: Todine, Cs: Cesium) & FEFR & Uiff%E

é htl)»S)o
HGRT- 252 < 2B U RIS R L 72356

EROFEENPTFHITE S,

a) MHCYEEOIRM TS v & L 1I2HEE L T <
2, KA E BB ML, ZOMDIKEL
OHTYIFRIZET V¥ v VOGO IC R
L9 k%,

b) RT V¥ ¥ LOERONGANIERIZE Z 5 L
W Kb, WIEATE S LIREAD T, 2
YHILE Y N EORNRILI QMK iz
BE AKX KROBINAEFARS K S KFHL 72,

c) AR ER TR X7-LEZ 2 5 LBOBNIZTE
D, BEISEX/2Fy P 2Ry N HBPWNOHET
Hikd Z L3 ZDHOHBEDMD Th B0, £
DI % TG 7 K I3 LA EL IS b 5 R 7 v
VX LDIRNGTIINE 5 Z L3 h 5, M
K+ DOFFEZ B > 721D —EBIZ AD Az
500 1« Sv/hFEEDEIRE 2R T d 5D g
LA 7 & DGR 55 TS Z &k =,

d) BT V¥ v LOERNGNIHIZNIZE 2 5 &
SR NH, MRS 2R 72 EALER
BART VY 2 LKW & IS T 555112 7%
5, ThEWHUZE Z B L. EHESHFMOK
AROBEOWRRRL RO OVEI, & T DX,
THETEZ B X mOMNY, OOHEIRh, KD
FALIER. Tl 2 X DKM A E 125D, 51T
WaEZi5L, BTEEOKRZLLGTICZEK5,

e) BTHEOREIAEEZELDLE, BHEDT 3
VEIZEZ DR R. T3 BRAKEE
IZKDBE T 2 BEEWE R, DTSR 55
M STAIZ S & 2 O E D28 2357 0 R ¢
{5,

2. TERECHMKIBORE
WLH TOMH LB » 5, ZOKE LBEH

fRRTTREE DR A 726 L7220, EF v iy
ILDIRNIGNZHE E DR OMA X 2FREL 727
5THD. ZOYPEN 22/ b A0 1 2 H
2121E, KT V¥ v LORWGHT 2 K EICED
U, BCHERR 7 2 B8 L TR T U R W2 &
NHRIZ D15, 25 U THEHEDE O IR 2T
MSaE > 721 Lok n 1 Do lke LTH
bz,
»H &3z
a) AL IRBICHLR L 72 ROk 1 % 5
D BH?
b) RO E DG CRAEIZIREERE L TE DRk
IZEMT 5 ?
c) VRSN TIESHBEM # ki L TR &<
TCIZRTHEEED B0 2
d) IE ST - TERHBEM A L O K5 1WA T
37
EWSH Z kIl B,
TIEABS L 2SR A2 2HT 5 L EEEALO
FERB A OERLIZXRD IS BIRETH 572 (Ta-
ble 1),

Table 1 Radioactivity of contaminated soil in
Koriyama test site (April, 2014)

KTOiEHE METEE (Ba/ke)
=t 24000
RIHmEEDRL 12000
RSB emEEHEXR LT 3000

JINATTOHEFITIEANEEZ & h =G0 &+
DM T37000 Ba/kg TdH - 720 T DA I [H
DOEED R & DDk & T 5 & HEEH
KB, TNEDZ Lo, JEWICHEIZR 7 h &
SIS U TSR FUEH R 5

3. BREI AT LOBE

SRR 7= R O B H & RIL T ORER I %
B I LR R T ST X OOV R I &
AR B v B 2 v 2 ) — b
Wi, FRAR. EMEN o L AR, b5y 2
% H OV AR, RSO TSR 2 & % MIEYTR
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RN T, ST EEEANC X B G & TR R EFERIZLLTOMD TH % (Table 2) .
Lo AW Tir-> 72 (Fig. 1), HREOREHED

Fig. 1 Floating device for treatment of contaminated site cleaning
in Minamisouma test site

Table 2 Result of radioactivity measurement of floating device treatment of cleaning
waste water in Minamisouma test site (May, 2013)

A Cs-134 (Ba/f) | Cs-137 (Ba/f) | Cs&&t (Ba/d)
INEZ LR K 1.2~2.0 2.2~3.6 3.4~5.4

MEZ LB CZEH) | 24000~42000 | 39000~70000 | 63000~ 110000

ZORRPE WD & Tl 2 R N VIO R AT EIHE LR TS ETEED
7 EREE TR & B - S ra O RN IS LR BONGAITH D, WL BT 5 5 R A TE S
WEXNF LI NB ZEnnr b, KHIZEO 2, AR THL R A A Micaostiz. Ao
T, BT V¥ v LR & KEICABIIZED HTIRZHICR Z 2l xd s KEICESZ &
WU, ZOREICHGHEWE #IE &5 2 &H Ny o>Twab (Fig. 2. Fig. 3).
Wekazlizk s,

—

Fig. 2 Flocculation device in Minamisouma Fig. 3 Surface of floating device in Minamisouma
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4. ERIUTH TOHER

IS TOMBAS R 28 £ 2 T, AT YK
HHWETH B2y 2OWEMEE Uil X
nNTWw2=7 1Ly vy 70— KkOCNT (Carbon
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(Fig.4), 22T, @imTH 2Lz T L8
AHxE T Y x 7 & — TRIRTEG L 720005k 6
D TSI - D Jy B L2 DIV Ly B 3
bz, FERPRBEFEORIZE T &8 2 gk E Sy
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DY A MMEGIRHE 7 4 L2 —12, X2, 7oy
RIZHx Y FEFEELZCNT LY v v 7L —I)
HARV VA E M XY T a7 — 25|,
HEPA 7 4 L & — %5l S B § 2 e L7z,

IV x 7 8 — PRI EE RO T A
(PACH 7 =F v @ TEEAl+DYED H F4
GESEAD 2L TR UEE S8 IEE LS
BELEE ISR AT B LR C ol Svd & S I AK %

FE] X B 728 5 IRA L THRA & Bl 5ve s G5
L=tz tR &2 GOiE 7 oy o &5 By
T3, MEKTHEGEL L N F LSS e
TR ORGHREAZNE L, eidkEE HERED
35 5EREELTYNL Myaslitd 3 & kgt
IZHREE L 2 O EE O VBRI L T O D &
% 7= (Table 3).

Fig. 4 View of test platform in Kouriyama

Table 3 Treatment of silt removal by floating device (April, 2014)

(B{I Ba/ke)

REENEH 2 XETA | REB | REC | FRIZ7IbEEL
IESE&RT Cs 2200 3000 2500 790
EESEE Cs 120 240 210 72

ZDFERD S LI T OHENH S 2275 - 72,
a) TEHROIIU N AFIZEE U7z B L
Mxyaz GO MEKTHRPRETS2Z2ETZD
N%REHEECE 5,

b) FEHEMIE & G v NI mIE TR by
Ty Bk R % o

¢ ) NEZF 7y Btk o QUK I P K IR BR (1
k5,

5. BRTMIBEDER 7O-DEZLA

DI OG22, RatREIcTER S - T3
OBETIEZY) » 7 ZAY 2T L5 REET 5,

(1) vEE S OERL

EEREC W NEEE 7K & 27/ QNN S b/ E H AR S
KEMHPE BB K Db L, AL 2253
HIRE KBS 2. BEELEIZIE U T
PRI & 3 IEEAL - WA L2175 ZD70,
JRHFEPH D GRAN B 530 ISR % o b L 72
FICO EHIICR U, AP B =0 i & AT
Do Tz, WEL LU TGRS REG S &
THAHTE 20 OREMREEL. ThDito
LD TNThOTETOMMMEETS . Bt
DA 5 EH > b ooyt SNEHE, AKY)
0. W ETOA 4 - %Fig. 5ISmR T,
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Fig. 5 Operation image of contaminated soil carry-in-and-out
(Remove contaminated silt soil from land soil with use of a floating device and nano-bubbles

containd recycled water)
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Fig. 6 Basic treatment of soil decontamination
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Fig. 7 Multi-step reaction process for multi-nuclide contamination
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Fig. 8 Subcritical water treatment for multi-nuclide contaminated soil with high-level of organic content
(Organic materials change to low-molecular-weight hydrocarbon and get high density microbial
breakdown)

s mm g o — . _ (2) KhBifp L BEIC & 3 BT
6. B«NEFELI=-y b7OEIICDONT AR BRI & R A OFF L CvE g & TRk
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Fig. 9 Carry in contaminated soil in cleaning pond

Fig. 10 Machine agitation and agitator in water
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Fig. 11 Flocculant addition and agitation
in flocculation reactor
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Fig.13 Floating device and treated sewage
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Fig. 17 Image of high concentration activated sludge process
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RANDEC

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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