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The decommissioning of Tokai Power Station (Tokai-
1) of the Japan Atomic Power Company (JAPC) is re-
marked, because it is the first commercial nuclear
power plant (NPP) being dismantled in Japan.

Kawasaki Plant Systems Ltd. (K Plant) took part in
the plant construction of the Tokai-1 and presently has
investigated the decommissioning methods with JAPC.
We have reached to the conclusion that the large sized
heat exchangers should be dismantled by jack-down
method with the purpose of preventing radioactive ma-
terials diffusion and keeping safety.

The K Plant has also developed the techniques for
waste reduction by way of melting and cutting, for de-
contamination and for the radioactive waste handling.

The present paper shows an overview of the R&D re-
sults gained by the K Plant for NPP decommissioning
and the waste management.

Clearance Monitoring Planning at
Tokai Power Station
Satoshi KARIGOME, Shinsuke FUDAMOTO
Kunio NUMATA
J.RANDEC, No34 (Sep.2006) pagel8—~25, 2 Figures, 4
Tables, 5 Photos

Since the Tokai Power Station (Tokai-1) started de-
commissioning works from December 2000, radioac-
tive wastes have been generated along with the
dismantling works such as removal of the fuel charge
machines. The clearance regulation system was intro-
duced in the amendments of Japanese Reactor Regula-
tion Law in 2005. In response to the introduction, a
gamma activity analyzer/detector for clearance metal
from Tokai-1 was installed in the unit and, clearance-
level-measurement and its evaluation methods for To-

kai 1 metals, were applied to get approval from the Japa-
nese regulating authority. After the method would be
approved the measurement of the metallic scraps
would be begun for effective material recycling.

Study on Safety Issues on Decommissioning of
Nuclear Fuel Cycle Facilities

Seiji MIZUKOSHI, Takenori SUKEGAWA
J.RANDEC, No34 (Sep.2006) page26—~39, 10 Figures,
5 Table

Technical information including available disman-
tling technologies and residual radioactive contamina-
tion is required to establish safety standards for the
regulatory review for the future decommissioning of
nuclear fuel cycle facilities. We have acquired the tech-
nical information on the past and on-going decommis-
sioning projects of domestic and foreign uranium
enrichment facilities and fuel reprocessing facilities.
This report introduces the information and the study
on the safety issues concerning the decommissioning.

Clearance concerning the Uranium Handling
Facilities
Hideyuki FUNABASHI, Naoto KATAYOSE
Nobuo IWASAWA
J.RANDEC, No34 (Sep.2006) page40—~44, 2 Figures,
2 Tables

This paper describes the characteristics of uranium
contaminated waste and the expected material for clear-
ance from the uranium handling facilities of Japan Nu-
clear Fuel Limited, uranium fuel fabricators and Japan
Atomic Energy Agency. This paper also explains the
method to establish the value of activity concentration
applicable to clearance level of Uranium stated in the
IAEA safety guide RS-G-1.7, “Application of the Con-
cepts of Exclusion, Exemption and Clearance” and the
applicability of the method in Japan.
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Nuclear Power Plant Decommissioning and Waste Management
Technology of Kawasaki Plant Systems

Satsuki TAKENAKA*, Kouji SATOU*, Seiichiro YA]\IAZAKJ*
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EiE, BEFEPERCHEMBE CRR A RBRETH2TBHEHTHE L, £/, ZhE TORDBED
RIFEEBEOHR TRAMBE TCH A I L5 ENL, RVEDOSHORIREBEICKRE LB ALS L 5 THEB &
nTns,

AIHFTTY VAT LRARSHEBREMOERICEEDD, S0, RIEHFRICOWTEINETH
WL L ISR AT T & 72, RFERIZHBE VT, —REGHM DN v &) ZERT 58255095 5T, H
FIFIZR S RBHEEN T b D ETIBER ORI UL BB O EFALRPHIE RO, Bt
DHEROB AP OMN BV v v F 4o v THEOBERAEFE L, PIEFAR AT TE /2, FRRC, BEILE
—uﬁvf%%%MQﬁétbwmﬂﬁmx@Mﬁmx%—Hﬁ&@ﬁ%%®@ﬁ&muééﬁbféﬁo

AT, ZhoOWEREOKREHBITT 5,

The decommissioning of Tokai Power Station (Tokai-1) of the Japan Atomic Power Company (JAPC) is re-
marked, because it is the first commercial nuclear power plant (NPP) being dismantled in Japan.

Kawasaki Plant Systems Ltd. (K Plant) took part in the plant construction of the Tokai-1 and presently has
investigated the decommissioning methods with JAPC. We have reached to the conclusion that the large
sized heat exchangers should be dismantled by jack-down method with the purpose of preventing radioac-
tive materials diffusion and keeping safety.

The K Plant has also developed the techniques for waste reduction by way of melting and cutting, for de-
contamination and for the radioactive waste handling.

The present paper shows an overview of the R&D results gained by the K Plant for NPP decommissioning
and the waste management.

X LATHFRTIU VAT AIW Foves FHRRIGE K ENE
(Nuclear Plant Office, Project Developmnet Department, Kawasaki Plant Systems, Ltd.)
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Table 1 Decommissioning Schedule of Tokai Power Station
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Fig.4 Inner Structures of SRU

Table 3 Basic Specifications of Steam Raising Unit (SRU)
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Table 4 Basic Specifications of Jack System
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Fig.10 Image of Transfer System for Sliced Piece

Table 6 Basic Specifications of Transfer System for Sliced Piece
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Fig.11 Treatment Process of Low Level Radioactive Solid Wastes Covered by Kawasaki Plant Systems
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Fig.12 Outline of High Frequency Induction Melter
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(1) | BEAE TSAIb—F AR

(2) | BRUFRAR =CRMAER

@) | b=F# rFURTT—E |
4 | b—FEH K 1000kW

(5) | FBAHR PRFELIESR

(6) | BHHE (IR




TaAIy v a VIR 345 (2006409 A)

3.1.4 % DDA RALIRH T

W T, R L CE REEREMIFELR T S
v VERF A8 3 -0 O R EREIZEE L T
. TARMLERFER A SRR IR T B - 0 B A
DT X,

fFarakfi e UCid, R 2 BEICHER L, R
YD ORET DM EEEATZHER T 2 %
WLPR§ B PE A 2R G, BRI A R AEITRRA T
5 WOk . B & =R D A BF NIC B A
FL72RRETIRA T I AN, VARLL 22 REY)
EE Y 222 FEEIERICARGHELT S
W, Wk B2 o 2B EKAE P I AEIZHE
WH T 2MEEEERD S, 25 ONERRE
&, BRMEE ANy 27y T BT S U TR
IFRRKRIROBETI AR TE 5 L5 5HENIZY 2
TLT v T EINBIENEELED,

WA TIE, BRTEAZ G TEL ., k15 E
LT E =MW EDOLRELER., B UADEE
i, 77 v Mg, ERREITE A FIS, BEED
HERBEEIZIE U T, ABRAY CRhEN 22 i 35t
AAFEENCIEM T 3 AT TH S, il L
C. HEPAZ 4 L 2R3 WK, AT LT 1)L
2 EDIRMERTE» O RAET 5 2 REFEY & 4 KK
XD 72 DIAT D e 2 LB R R R ORI L%
i3 EE R 25 B MR A 2 T U e U A& 2Ol
D1DOTHh5H,

3.2 BREALIBHIM

LAt ORRGEETIE . A A GO B i o xd
L. HICWEL L S BHEBIREMUOEED X 0
BNV H BIREE ARG T 52 212K 0,
FOEL ) T BE TR RS DR MO REE ) & [F]1% O B
DTELHREYETHIEE1INE L THIEA
7o T &7z, R A WANF OB T, 8ot
TEINERPEL, BIILBRIIZEEAERS
Ny, ST, BUE. ARG 4 R ERB R
BREBEFORIEEENOBEH LB L T35,

H AW HIFOREE 13, (EERE B[ LD 79
T4V Fa—THRRAOERTED, $7-4AKE %
SHEMEBSINEEE B> TWDB 720, BRI
RO B LA ERR L AIEFEIZH#H L,

Lt TR BEHREVE 2 O 7B SR ER A
T, 87 9 2 N HE» o RoEE 7 7 A M

ABFE L. 74 VI LT B I N BB 350E
NEOENEZEAMRAL:, /7. FEHRE L
ARG & F A b R O (L A4 1T
WO TRRIASIR 4 25 2 FEE R L 72,

3.3 M. AR

KU OV G BRI S S MAE 217 5 5
AL BEDICH L T3S ONE 4175 Z
ENMEE S5 TL B, £, BRSO
b < TE RO EIT . VIR 0T iE
ZONHEEITS T T, HEMICRE, WETE
52805, RE - ITEHER DR 5 A AT ICH
MmEe5Z ENapie s, YTk, —M&EE
FICRS L 7-Frta s 2 UINTHET 0. B 5 Blikil
IR SR LR L T X /=2,
AETIE, 25 LU, @iRsmiofl e LT
T4 —2 Yy MW (LUFWIUIW £y, B8
7Bl BT ETEREAT. EHE LR A AR B,

3.3.1 WJYIHrH
(1) WJIIWrseaiy OB E K OV

WIS, #EEAK (£7196~392MPa) #% 4]
Wr 2 Zv 2 6 LR & I3 285 T d % .
WHTIE, 2O =4V 2y bRIZTTLA Y
7 (WHEM) ZEAZE S Z L2k UIrEaE 4
2. EEPAMEFEALOMBAYIM T 5
MIHEE L TEMAILL TS, REHFTE X
S50mmAZEE IS RIRE L S UM 3 BETdh 5 .

T4 YT HERGWEWITIN I, BAE Bk
WEILANLF—E—ALMLTHEZENLLUTD
AR,

OYIMIIZRE U TEVRAE A 720, UM ERIC BLey

BRMLENMTEAEE LW,

CUIWRR ISR ERE T ZDREN B0,
O YIWr R 1A/ N T, UIUTEREBERE A B R AL

TE, BREERIC oKy bR EABHETE %,
CYIE N E <L YR ORAEE D L,

IO L7RE? S BT IIMERA TO UMW
IxE LT, UM & B S Rk
UIWTIRED 7" — L K v D TS A E 3R SEBR I A 1S
BB Z e, 72, BEb. EhRfE¥
A LRT 0, 2 REEM L 5 50T OFAE D
PN EEORERDH 5,



Journal of the RANDEC No 34 (Sep. 2006)

(2) WItI s od e F

P roEs4H» LT, WIS 253 L
7o R U 7= ol AR U 5 4 A8 0
T 5, FERBHEEDIREE I, BERAO /N
B — T = LR E ST B HIEERF v v X
LRy 7 ZWEIE R A28, T H S Z & h
5. fEAENCUINT 5 Z L s L LAy ElT
ZIEETH Y, IRIIZRE BT B E 2 R
FIMERE S A Ul 3 L CERS Z & TT —ILAD
WA P52 & A BRICRE XN,
R EIEETM RS L. S h— T — LIS
FRIE & MU A R AR T B &R TRT
BHOBKICUIMT 5B TE 5,

REOME 7 0 — AFig.1612, EE K 4Ta-
ble 1027”7,

3.3.2 RIALEELRA

(1) AL ORI OBRE K U
%k@ﬁﬁi R L L B PR EN R B O 1
FUHEOFNThh 5 Bk, 26, Yk - 5

fif - R AT O AR T 2, BEAIRERE - [HiES
XD WENHE T, TN T NOREFLHEDORE

EENMEE
ez i)

RIREEE YIETRE AR

BT T, BRI & » 7 HILEE A 1T, JREM A
BRI DT 5, WA 4 & B DREMIC
119 72D ISR BRI . IR O RS A0 5
HELRME V- TEBES TEAV, BHD, A
WE B KO BE S AHEE 2 /890
A3 BT ALER BR e 1 AT R BRI S ON AN IR IR
EL 78R a2 T AN, BEPTNETD 729

“5LTéAm&ﬁT@§< M%&%ELaé

32 7-DIZIMERERBARAKRELS LD T tﬁ%u

LFLTI \;OLtA%ﬁf%ﬁm?ét Iz

FHC BB AN K 5 AL ﬁ%%%bf%to
L ORI H O R E A DL MR,

ugﬂxﬁﬁﬁﬁ*ﬁﬁu A%IE @%Eﬁg&ﬁ%%

HCOFEEEFED., 2O/ I IZRF IR F%

HORUCAOERE AL 28 E a6 TE 5,

QUAmRE ., FEMESHE 4 — 7 & UCER, EfEs
575 B LR &R T, AR & TR R s
DIEIEVFEETH 5,

QU R | IS AR A, Bt v 7
A=A THHTI—TRFELHEEL TRMH T
%,

@-F#) & BE) A SHRIIHHALE DE A F AR

L 4 A
Jruh MY PICEE
als 7 LA

R ——




TaAI Y3 VIR 345 (20064F 9 H)

Table 10 Specification of Spent-Control Rod Cutting Equipment
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Clearance Monitoring Planning at Tokai Power Station
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Since the Tokai Power Station (Tokai-1) started decommissioning works from December 2000, radioactive
wastes have been generated along with the dismantling works such as removal of the fuel charge machines.
The clearance regulation system was introduced in the amendments of Japanese Reactor Regulation Law in
2005. In response to the introduction, a gamma activity analyzer/detector for clearance metal from Tokai-1
was installed in the unit and, clearance-level-measurement and its evaluation methods for Tokai-1 metals,
were applied to get approval from the Japanese regulating authority. After the method would be approved
the measurement of the metallic scraps would be begun for effective material recycling.
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Fig.1 Main System of Reactor Facility
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Table 3 Estimated Amount and Material of Radioactive Waste for Clearance Monitoring
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Study on Safety Issues on Decommissioning of

Nuclear Fuel Cycle Facilities
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Technical information including available dismantling technologies and residual radioactive contamination
is required to establish safety standards for the regulatory review for the future decommissioning of nuclear
fuel cycle facilities. We have acquired the technical information on the past and on-going decommissioning
projects of domestic and foreign uranium enrichment facilities and fuel reprocessing facilities. This report in-
troduces the information and the study on the safety issues concerning the decommissioning.
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Table 2 Decommissioning Project of Main Fuel Reprocessing Facilities in Foreign Countries

Es MERRE S Sz BE | |- i
Wik ll ) IEERe ) HEALE 3 J}_i 71 MR
pU | (ton/y) Hlfu] DRI,
1969 - BEIEREE O B RS T fik oo iR
S A ) ‘ . BEILF5 R Rk, iR
AT1 7 N IR TP ~ R R, M
(CEA) (GAEIHED) T « BERR O FFEIR YA TV, BE
1979
- - 7‘]‘:7 A [E L
\P‘\’l I 5 M 1952 wﬁ”‘.“ﬂ“‘ =1L f .
AL = B Frferh
B fiR%) 1997 FEliii
R
100 1958 o5 |- A I Bt & e BT
tP1 " " ~ omiilal "
(HES T 1097 i - MR, RmbE OOfE
i h»\i i
- LSO LELDE IR
He
VAR AU 300 B 1(‘1?6 B - . ;’;‘. ;1 e
- (DOE) (Psehtin) 197 HKhih 7 0y 2 ‘
DOiEHNH
- Jitiixd
AL — - B
=1 (/\c } i i 60 M 1?\?6 }iﬁf[l‘}& N %f\l 1{' E
N/ i i Ffarh o
7iv7 %) (BT 1974 He TR Q001 1
£ Clo 90 2 /L2
1971
g 5 g
35 ~ BE I
W K i " b
w EH) (EC el 1991 Khimrp
‘\ 1952 97ﬂ—1 (Dr’l i Th
B04 PEIR 500 , . B LS R A R
(BNFL) (P 2hERR) 1973 it

fEENET LTWDE, ZOftl, 77 ¥ ACEAD
APM, UPl. 77X ) ADT = A b)Y —, XN)L
F-—DNLaTFutAftOI—-T Iy, FA
YA = A — TR OWAKR O 4 F Y Z
BNFLOB204DO fai% Tid., AL, BRIEHEEED
BEHOONTWAE, w7 —)L¥ A4 biZH BUPL
. Ea—Vb oy s 2K A ERBLETY

(RLEEBES7:400ton/y) T7 7 v 2 & Atk (EDF)-

DGCRA K O FALEE T35 & U T19584F 7 & #
E2RE SNz, 20%, T b= LEEREIE
RO H Z PR O AL T 12 19974012
HISESEAET Lz, UPIO FEER DR E 4+
Fig. 312779, UP1OREINEEEFEILLITO 3 B
BRI CETE S R T 0, IFRANI3HERDOF
i’&ﬂﬂ BERBTPEIN TS,
A N DBRGE & R E DB 5 (A8 1 1R 3E)
: fﬁ” G, ek D R & o — ’\/f
-ﬁ47B%%%(E% TH L OLBEEEY)
Y (BL~NLEEY) O A b NPT

MR E D ALTE - WLy
UP1DORIFIEBFEETIE, 70« 288 BE .
BESE D NER R O EB DTG L AL R0 55 A DR &
UV%%%@ﬁuwt WIZ, yHBREEC/ Sy v
T HMEA R ES IS & B IERREERIE BT b Tn
%, £7-, SfgEsFEMERNERfE LTy <
71 4 7 RISOCS (In situ object counting system)
X BHEIEBITTDN TS, Ty ~i A T3,
Ty P ARy bONEAHEAIEETSZ &N
THETH . ISOCSIZH TR R o BRI 5
EHWT T o 2AR0BBNEE T L = 464
BB THEET S Z N8 TH 5, $7-, WiEE
Bk & U CRMBENIZRE L - RNB Mmoo+ v
TN SRR IThbh b, X610, RIKEE
Tld, AR EBREE O < RFR A R/NR
12952008 E,. FE, BEMTLDITED,
YLD SR RO B EE TITEI LSRR
vy b E OEBIRERRVERHA S TS,

J— 29.—



T3y g =V IoER O FE34S (2006069 A)

e A U EEmEraRE s —
.Hﬁuﬁﬁﬁ_ﬂ%‘h‘_/f {GENTRAGCO}
Codolet
Orange

(1) [ aREi ATOMICA 77 v 2 UPL MHAVBIEROBELHE (05-02-05-10) %GR

Fig.3 Layout of the UP1 Commercial Fuel Reprocessing Plant in Marcoule Site

4. ERNT 7> FOBRKAE

ERNT 7 v OBREES . ENOBRE - A
2 IVHERR & Xt RIZ Y T v OYERERERR . Lg%,
HAERFEER DNETIT - 72, FFIT AL & EN
OREWBHER ARSI L 2FE 4
To7,

ZZTCiE, BRI, EEAKT L, BE, RibiE
BEOUEE D 51T 5 B AR T 122 B Fo s
AT SR Y 2 — DY 5 v IEERA S 5
v M RUBE., BRORAERGS THE—, fRE
FETbIT0 5 HRRTF 2R SR 1
BEWTFERT O FALFERR IR 228 D i a% D REEL.
RIEEDEFEIRILFIZ DN TR B,

4.1 T VEMEREL TS b

NP IREEER R 2 — v 5 ViBERE T 5
Y FOAEAFig. 41ZRT, v T VIBERE TS
v hE BOSEEARIC LA FEAET T b (L
BEJI 1 200tSWU/y) & L T19884E 4 A4 5 Edn A

AN

Fig.4 Location of the Ningyo-Toge Enviromental Engineering
Center

BtE X AL, 20014 3 ACHEEE A T LA, 20
M, KRw o v ROBEINY 5 v % Bk &4 5 i
T, K350 tonDHEY T v WEFE X iz,
Y5 VIEERANT 5 v b ORE A Fig. 5 IR T,
T VIBKEIEAN T S v M E R, (B, i
B A SR X, T BIC IR E I OKT



Journal of the RANDEC No 34 (Sep. 2006)

R

il 2 1%

TR PRIEFMEE
fo =

Fig.5 Layout of the Uranium Enrichment Demonstration Plant

BC S REGR OB A B L 72 A — P ki
MBEINTND, T, HEIZIE 3 OOIFHEE
BH0., B1ERECZRERY Iy BIFR I T
B0, $2. FIMEEIZIZHILY 7 A FICEY
HEhTwd, APRERSERftv 2 —-Tl&, v
7 VEBEEREA T v s OFIEEE OBREIZIE T
T, OBy 7 VRE & BIEET, Q04 Bt
IVERIE S DT B S D 5T g7 7,

(1) BE Y 7 vE L B

VI VBRI S b T v AR,
RHBEOES I L 51K Y 7 LAY R
I V) EAFEL TS, TEROBRARIZET -
T, MBHRERICHT 2E, #HiF < BEORBRED
FRARMEZE R R OBRGAEZE D BRHKIRD 728 |
INSOREY 7 v &% -BINT 208D 5,
WY 7 v O L BN, £7 vofba o R
HAAIF) #7270 — FERfEA TR 5 Z &
&0, FELEY 7 v 2BEH AL, KTy
fto 752 (UF) & LTHENT 3 M Th 5,
7T VRERRR ORI EEICE L T, 7 v b
T 9 A D7 BB B T S h
THD., V7 VEEEREA TS v MizkbwTdt

7 9t 3 R A & T HT UOALERS T o R ST
AHIEL 005,

(2) 305y BRI 4l

0oy BERE AR IR v T VIR S v
PETHEL ZE LD ESICOWT, BRI S &
NEERFEL, 2T TV AL RILLLFOREEY &
T B 72D ORREFT & . RILEEAIE EO#E SR 5
Oy RYHAFI4VIZEDSNSEROIIRR
AR 75 % OB IR & VTHIS 5 72 0 OB TIER
HIBER M ORRE A~ B L LT\ 5, R
ORIF T, AR B A 8RiF & 7 —
O ERGT, FHiEk & E RS K ARG
MEBRETHoBR, MESNEZ2UT T 2DV
NLERETEARBLARON TS, /-,
FEBE RV IR R O B T3, BAILEUC %
2IEHEHENFRIEEEI BT RO ENBE I L
50T, BRXIIEHRES OB NI L 0 E
1Dy B S B D BRI R A T IR ER 5 B H T o i
TAEHEL NG,

4.2 BRIBEERIF AR
B R A958R O M+ Fig. 6 12" 3, FHAL



i—

"33y Y g ZVIEER 345 (20064F 9 A)

[ F:3ipVOlR: 3
@ELRE M : #1 150m?

[ Exex J280T |

B ERHEERGE T 28
TRUOTE#EE
Ja—IRyHR

P V. i
_4 Hh b SWE I T 1 B B RIRE- AT
$th b 1 REHb R 208
@ #HIVY)-HE
O EKEH: %1 3000m?
@ =M AL R R
Rybr—7
Ty —T
- FBIREIR L
R TEIL
eI
Putz)L
Fa—TJHvIR
[ 13 WalRR: 30
@ EEREM: ) 400m?
[ 38 So40d0 )
AU ERNKB N (6X)F
R e A R P A

th £ 1 FE b TR 1 RS

Fig.6 View of the JAEA Reprocessing Test Facility

HRRRI AT 7o, LB RBR SRS M BT 6 T
W BRSO AR I L > THRE LR
e 2 BJE 3 2 BRIEIRTE - Byl I NS BRI & T
Bl D 2 DO EEi% & DR & 41, 1966412
HATHINIBLEERE LRSI E 2 —
Loy 7 2T K BBl Th 5. 19684F-~1969
FAZ, JRR-BOFEHBEBRE (T =9 L 948,
EEY 7 v, BREEEF600MWD/T) % L 72
B qr\vy, OERAIO FAERGAERIZRINT 5 &
EBIZ, 200gD T b = 4 A B B RRCR A 15
72 T D%, 1970FICARABREEL Vv v P&
v U, B S B K O AL B D ALER H
TG E & 47 5 SRR B i AEER & U T &
N7z, 19905 & BARFHENE . 19934 2 5 R (A
FAfBAF . 19965 » & A EER & L TOMRIK
WENSRG ST, 2004F- DTS, —5D
Brifida A PR % . a%0W - BESSOMIKREE . 1IRITHE
TLTW5, BIKEEOERTIE 4#Table 3 12/
o Shkid. BEMIK, Hi{bAETEL TW5,
Al - BEEBFOMKBEL LTI b=y AL
P25 O R IR O FHER A Fig. 7 (2R $, 7L b
=T AL AL, BB THRAE L 72
FREBLTIL b = 2 A RGBT B3R & L CHW S
N HER, BB TH 5, BIREEXIRO RS

BRSOV ISR R LR AR AR ISR TR L. L
IS D IR EEE T, (EEXIROTERBE
RLVNSEE - (PEREOEENTbOIhK, &
) = VN AN TIREHREREBE O EEEEIC
L ABRREEN TR TS, /2. Z ORIKE
EEEICBITIRENE L LT, fFEKIBD &
. MR OAEHIL EHE, EERBOEHES
DOISHRER ., NGFKFIE, KKPAIE, TS

% FPIEZF O EREEEMTHOI T\ 5,

4.3 WeE% R UEELEHEE D4 LS

RIEEE ISR BAFAELRCEANT TV FOR
WRHEBEDORBRIZEDINT, BB A 2 ILHERRD
R & RIEHEE ORI A R L 22, v 7 VIiBlEHE
L PP REER I O TCHERR S ORI RS B OB
ATabled 128, 7 7 v iEkaiE& L. UFE B
(Kkw 5 v BINY T V) #BET 2 7-0DER;
DL FRE T 7Y FThHY ., ZOrHE, b5y
TH., BESEL OB I NS, BRFETAHERL N
IV < . FE A RERTEIZU-234, U-235,
U-2386Dw 7 VRINBFETH B, D728, B
IEHE T, BARATRRGE LTHREY 7 VOB
F - EAE BB L USSR, BTEIZ8
K S@m OO MR E TDOR S, —hH.



Journal of the RANDEC No 34 (Sep. 2006)

Table 3 Decommissioning Schedule of the JAEA Reprocessing Test Facility
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Table 4 Characteristics of Decommissioning of Uranium Enrichment Facility and Fuel Reprocessing Facility
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Table 5 Safety Practice on Decommissioning of Uranium Enrichment Facility and Fuel Reprocessing Facility
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Fig.9 The Pathway of Radioactive Material on Decommissioning of Uranium Enrichment Facility
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Clearance concerning the Uranium Handling Facilities
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This paper describes the characteristics of uranium contaminated waste and the expected material for
clearance from the uranium handling facilities of Japan Nuclear Fuel Limited, uranium fuel fabricators and Ja-
pan Atomic Energy Agency. This paper also explains the method to establish the value of activity concentra-
tion applicable to clearance level of Uranium stated in the IAEA safety guide RS-G-1.7, “Application of the
Concepts of Exclusion, Exemption and Clearance” and the applicability of the method in Japan.
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Fig.1 Nuclear Fuel Cycle and Uranium Contaminated Waste

REM XD & IRMEK <, FIZp o BRERIE IR

KL,

T VREYOBRSHERIERE (3. 1,000 52

BB A&, wI 0 FREENER KRR

F(CILFT7T9T) TEHI LML IZHEML.

W+ HELETY—2 k5,
CREROTREETH LT P U BERL, &

IZE o TIREBAHI<BELS 5 2 20 REMED

H5,
CBEEROHEET ARIZL > TUEY TV OkEHE

PArtoRT BlzdEeBeE L ToME) 2k

N E 5 A I DOWTEET 4

BhYH 5,

bERUA&IZ, 97 VEREYMICEENEY T
Vid, TSIt BEICHERET S RREFEOK
SHARFECTH 505, KRRIIFET HIRETIE T
Bl & SICFEL,. R TFEREE L - Th
D, FORSBIEY T kTR & T ERTED R
AREI L7 DE b, v B E L THERT
LA, MBIk FHREEE EiEh 5 7
B, METEIEKRIZFERE T SHRELD KL &
L, ZOFEIX YT 3, BHBREYT S &
TR AR - BREL. 77 VOFEAPES
BER ORI & B ST BEDIR IR A D 2 Z & &4
FoT, Fig. 21T I THEICHE-T
B R AT 5,

v 5 U FHIERRIRCEA 2 6 HERIZTFEE L TV B
HUEFETH., TERPTEHNRAEEIIET A
T, BADRERLISASFHEL T %, BEFOY
VBB L LT, Table 112§ &9 BEARE
XNTED, BbAFEIZEWTE 1Bg/ghb A5
FTEPHEE XN T BEYY

3. 7T 5L ANERY

HREIZBIT DY T REYO T EHEAEE L.
VT VBREEXAIT o TWA THARKKAS

EIToT05 [ VRN T A —-H -1 vF7 v
OHIGR, #Rik, BESOMERARELT>TE L
[HARET e HEE | O3ETH 5,
IS TEREIHIZEBNTUL, v T VEEY
DOFAERD, By, AEHHORRELZEL .



=R PRESTS s

25345 (20064F 9 H)

1E+1 ¢ :
- (M%) 1Bq & L= RKE#k Y 7 »ofl) 3 R A s

é? 1E+0 g (#7131 0.49Bq) &
~ i LR
e L et
&2 i U-238 (4301 0.49Bq) & & T-iRi%fl
S 1E-T ¢ — T E
& F U235 (4130.02Bg) LEOFRERE o7
3 & _ -

1E_2 Ll Loyl Ll ol A

1E+0  1E+1  1E+2  1E+3  1E+4  1E+5 1E+6  1E+7 ()

* U-234 13 U-238 O T FREZf A%,
IhaHoLFBEWE Lz

WM LIEET AL 01X U-238 O A DA R

Fig.2 Radioactivity Change of Uranium and Descendent Nuclides ( « nuclides)

FHRBFIFHaERICE LTI Z ) 7T v AL AN
BEDONTWAIEERF V2 — &= H4HD
INT T VAREMELTEZTWS, §FEL
TITRFHPTRE Z <. RATT I INE,
VT T VAL E LTRKEORELE, [EFE

Table 1 Activity Concentration of U-238 in Material (Bg/g)

i ' = LR
0.002~0.059 0~0.69 |
0.029 0.033
0.020~0.11
0.0014~ 1.1
0.052~0.13 B B
=]
‘ b | 14E-a~16E4
e 0.005~0.067
ST 0.033~0.44

Table 2 Estimated Amounts of Cleared Material (t)

(2050 EHRE T)

&% Ay )—
AR il 56000 |
‘ #8300 - ]
#3100 |
#1 6,900 #2900 |
#1 2,600 11,600 ‘
413,000 | 93,600

(0.1Bq/g Rifim & & & 40IE)

42 -

M skl % 4 2F ITIRTF 5 872 & L C0.1Bg/g
AH&BRELT, 207 7Y ARAZEMOYE & I8E
LTW3, EINZYs%hTable 21239, 7=
FL, KAF—2135B0O2 V75V ALNILOK
AR P BRSO HEIZ LD Z D L e A
b5,

4, 93>0 7)T7 I ALNIL

(1) JAEAZRE1E8EIRS-G-1.75 D E

AEfEeH IR, fElak ko s ) 77
YV ADBEOEMICEY A E T I EAER
ELTER E N8 DTH Y, RIEIED At
Al ] O AN REIR O I AR O 5 128 L T
MR A G KBOWMEIZ DWW T, kIR
S HEIRBR RO ) T 5 ADDICHERTX
BEGTEEREEAIRE L T b,
ATEFEOBAMALTEO AT EEEEEIZ . IR
FNZIXRTFHEERASITHT A5 & [Fkk i,
FUER BT T 2 RE 2 A 2 gL v )
AR LT T5 2 & ic k> TRO SN T 5,
—H. U7 vDXDERRELRERORGHERIED
HSTREIR S BT HFRA O 2 A EA L, HEH
FEC O 28R O R IR D S AR O BT RE TR
EREO FREISE T 28R, $4ubb, EZICT
LhDED R TERORERIEE & A. S5



Journal of the RANDEC No 34 (Sep. 2006)

. FEEORBYKR OREY T OBSHRE & O
BEAsERE L TEEINTVS, ZOEZ I
HEIG RO R ELOBAEIZE DN T WS A, RS
G170 AR A TR U 7= [HREIBRAL . SREI %R K
V207 IV A0 OREEEER O |
(IAEAZ L FE— b ¥ ) — XNo.44)"W 12kRD &5
¥ T3,

[(ATADEO GRS T 5D &) [6 U
R RO FEUE |2 B D TR RACIR O G E RS 2
W3 2EHEOMHAEREESAEHN XIS L, £<
DGE. ZDEIZE < OARBEOYE R THFE
THREBELDEEKMELE BB THAD, TD7=
B, RARDEZIEEFE S - ROBER L < OHh
BIZ kT 3 ORI O & 5 12 a0 B
Ezhi?ﬁ%éhfnﬁ#ot§<®Aﬁﬁﬁ
MBI ORFIZED S5, ZLDFEIZ, Wk
B EDOUE éﬁ&?é EMNHDE D GBI
MT, 20X BREEIIH 2 0B E
5 K9 BRRERO RS STT 5 L ~NIL %
FHIET 2 2 L ISRHIEIRO e 2 A Tl s,
P> T, RIRFCIED B RIS I3 % IR
EEOEN L, HHERORELE 280 7-Fh#ED
RELIZKDEEZABEOW L HECEDINTN S,

k. FEROELHIZHED X KIREREO RS
PR TH 5T 7V ORSEBEREEIL, H4 DR
FEICDWT 1 Bg/gk shTw 5,

(2) 7V 7 I v A LD R

H A 7 72 b ¥ (IH H KRR 2T
Tid. FRISFEE 2 S ERITHEE £ T, BFEE
BEFHRE - RLbtdk b [ 5 - TRURZEY
DO RVER(FIfRHFE | 2%ZakL. ZOHFTY T
YD) T TV AL RIZDWTRRE AT T
5, ZOBTHZBWTIR, BEFARERE2ICX
50075V ALNUICHT A& BT 3
EL ML LEINT A= RIIDNTH —RAAREINT
BO. FRIFHIREIZ O WX, v 7 v OREE
BEAT, 78V H AMARIERRIEY O Fa 5
BEIZDWTEFHi T B,

FEITEEOREEY 12k, U-2380 27 Y
TIVALNLET PV HAOWAR A EZE L
t%éﬂﬁéﬁb<ﬁ©\0mmm@®f~ﬁ~
RS, K. FRIMEEORES” I2khid,
WIEGRIINZ T B VIR ARREE A D &gt L uig i

B h ., BRE AR H R MBS R RR IR 097, 5%
FAEFEXE THRME A K & < FlEl-> T GEE LS
BFNEEDTHD ., T F VIRARRR SRR
ERDUBEHII NI NWELTWE, ZOZENS
I N VIRARRE AR L, 72, U5 VEEYOD
TR A Z K A AT RED N8R & & D ik
W51 THERETIRUGIBNEDE EFURIFT
WD, REVOBENEI A I LIEELNI20T
ELREMOBR SR AR L -BAEEALS
&L U-2380 27 ) 7 5 v 2L XJ)Lid0.01Bq/gD
F—H—=lZik 5,
(3) RSG-1.712 6 5& 2 H OB

Lt OFHERSRIC KL, U-2380 2 ) 7 T v
ZLN)LiE, Table 112 L2+, &FE, 2~
7)) = FROU-238IRE L O H{IKWME, Thbb,
HARBEEOWE R THET 2 RE LD S {KWMEC
o Tk, IAEADTERT % &5 aMEIFE
T5, ZOLH uHa, ERICETYI Ik T
BRI TAEWIZE 2 rbed., 275V R
TEEWT =22 V7 I3V ALEBOTELED
RAREMIZLSTHZ )T IV ALNILEMA S
XA —2REC AR D B,

WHoT, BAFEIIBNTE, Ik TALER
OBGHHEREICEBE SN TE 20 &G0 »
Sv/yS& DR REME D 53R 7-U-238D 2 ) 7 5 v
ZL AT, HEILARLE LAY Th b & E
Z6nn, EdBL7ZRSGL7ICEWTEHA IR T
B RKIREIRO GRS T 25 A F 2 HAT
HZENRYTE W rEEDNS,

B, ZOZFEZHEFRHLZGE, U-23810x
TEH50)T7 I ALNUE, IRETICHRKADA
%Lh@ﬁtﬁﬁéi%¢@U%%ﬁﬁ@§<ﬁ
AL TWAEAE Z30.1Bq/gD A — & —

ZEEbhb, LHrL. RSG17IC nflh%
BAEMOBED? S BENTE S 72 THEH 5L X
LAEARATAZ AL TWE L1 ?b/JI__I
ICBWTHREEICBEEL T TE 5~ 7‘I|3 HYIC
AMEXO, PR NIEL 5T t#
LF UL, ABETHIUTRSG- L7 R & N7z st
BEBEEA ) T I VAL ETHI LAY E
Ly, £ H O - 8P OU-2381E O & K8
0.69Bq/gl=xf LT, BHR, FA BB T2 haH
O FIEFROU-238BE DKl & L Tixl. 1Bg/g



T3y

PO EEMERI N TOWADT, EEMBAED
BEH» 5RS-G-1.7128 S N7 AT BE IR EE 1 Bq/g
Ao VT 7Y ALNLELTRATS Z LW
TlranwrtEILILNS,

5. BbHi)IC

VT VIREMOFERE I HIL, SHODIC
I VDIYT TV ALNLPREINLI LA
LATVD, L2rL, INETHVWLATZZA
THEDOREUEED 7 ) 75 v AL R)L & EH
T EHEERREREROBHERETH LY T v IC
EHLUZEA, TO2 )T I Y ALLidbhE
EBW T ERBEOMEP THETIRELD
LEIEWEIZAZ D, IAEAOFRIT 2 & 5 A RER
HECBEEDRS, 20D, RAXEBFEOHKEE
BAEIZ DWW T, JAEARETREIRSG-1.712 80 T
BHINZZZFIZOWTRET L THL Z &k
HTEnwhtELONS,

SE @k
1) BFNEEEES., BMHMREMTEFUER
FIEi&, "FRRFIFRRICBT5 207 7
Z L AL T L (1999) .

2) B h&eERES, "BAKIF, B#FHIIE T
50975V ALAILIZ DT (2001).

3) RFNhEETAZ. "BBRERTERR (BSH
PR R OB A BUD ) 5 fERR) 1ski7 52 7
TV AL AILIZ DT, (2003) .

4 ) IAEA, “Application of the Concepts of Exclu-

sion, Exemption and Clearance,” Safety Guide

ERNE i

;447

5345 (20064F 9 R)

No. RS$-G-1.7 (2004).

5) RFNREZBEE., "RTIFHE R OEERE
AR DR F I > THETHEDDH B
BAEIE & UTHOD RS BED LN E DDR
HHBEERE 12DV T7, (2004)

6) BT NHEEEBS., BAREY - RIEHE
BPE s, A EREY) - B HEE SRR 2 0
SHOHED FIZ DT, (2005).

7) WY HEER, BEF iy ooy RSN
R YT VREMLEL Y ORERNE LT

12D (2000).

8) HARREMMRA S, HARFE T I 7Ch %
W, St re - - =222 U7 - T4
T - UxoSy —ERTFBKRAET, Hr
BB IEKA S, X2t 2 — v — -
=, "I VREROWNSRF ) T 5V
2B S8 E T, (2006).

9) SHEE», "HADHBRILEX" P AR
At a—_(2004).

10) IAEA, “Derivation of Activity Concentration
Values for Exclusion, Exemption and Clear-
ance,” Safety Reports Series No.44(2005).

11) BAREF AR, “ERI7TEE K
SRS O RBINFHE FEORERE £
(2/2) [V 7 v - TRUBREY O FEUEE ) IR
Sa#]". (2006).

12) BREEF DR, PR 4AEE R E
Wy O REIEHMEFEORERSEE (2/2)
[ 7 v - TRUBEEYOHAERR IR 55847
(2003).



RANDEC’s Capabilit

Radioactive Waste Management and Nuclear Facility Decommissioning
Technology Center (RANDEC) has contributed to the establishment of
decommissioning technology, and promoted the investigation on radwaste
treatment and disposal business including selection of disposal places for
radwaste from RI facilities, institutes etc.

The capability and service of RANDEC are ;

to implement decommissioning research, development
and investigation.

<

to provide technical information on decommissioning.

*

to train for decommissioning.

A 4

to investigate radwaste treatment and disposal business
including site selection of disposal place for radwaste
from RI facilities, institutes etc.

<

to inform and enlighten the public about decommission-
ing and radwaste treatment and disposal business.
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