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Decommissioning Plutonium Fuel Fabrication
Facility
Keisuke IEMURA, Koji NAKAI,
Masatoshi WATAHIKI, Akihiro KITAMURA,
Kazunori SUZUKI, Yoshikazu AOKI
J.RANDEC, No.43 (Mar.2011) page2~9, 11 Figures, 1
Tables

In order to accomplish our mission in rational and
effective manner, Japan Atomic Energy Agency is
promoting efficient decommissioning program for
facilities that have ended their mission and outdated
facilities. Plutonium Fuel Fabricating Facility in
Nuclear Fuel Cycle Engineering Laboratories had
been operated for development of nuclear fuel
technology and fabrication but now its mission ended.
Following the aforementioned policy, we are led to
start decommissioning this facility as to stabilize
nuclear materials remained in the facility and
dismantle gloveboxes and equipment interior.
Technological developments to enhance worker safety
and reduce waste generation are simultaneously
carried out.

The Tokai NPP Decommissioning Plan and
Present Status

Satoshi KARIGOME, Toyoaki YAMAUCHI
J.RANDEC, No.43 (Mar.2011) pagel0—~17, 9 Figures

The Japanese first Commercial Nuclear Power
Reactor, The Tokai NPP was terminated operation at
March 1998 and started decommissioning work at
December 2001. The Japan Power Company is going
forward this project as a Pioneer with development of
institution for decommission. This Report describes
The Tokai NPP Decommissioning Plan and Present
Status.

The Outline of Clearance Plan for Rokkasho
Uranium Enrichment Plant

Takuo KOJIMA, Hitoshi SASAK,

Shuuzou SHOUNO, Kenji NOZAWA

— i

J.RANDEC, No.43 (Mar.2011) pagel8~29, 13 Figures,
3 Tables

Japan Nuclear Fuel Limited (NFL) started
operation of uranium enrichment by metal cylinder
centrifuge at Rokkasho Uranium Enrichment Plant in
1992. Since operation start, JNFL has extended the
plant capacity sequentially, but metal cylinder
centrifuges ceased operation gradually with time.
Replacement to advanced centrifuge is under
construction now. Generally, Uranium Enrichment
Plant continues operation by replacing centrifuges
after a certain period of operation. So, many used
centrifuges (metal waste) are generated through the
operation period.

JNFL is now considering the disposal plan. We can
reduce the radioactivity level that is not necessary to
treat as the radioactive waste by decontaminating the
radioactive material sticking to the surface of metal
materials of used centrifuge. And JNFL plants to
recycle (reuse) metal material by making much of the
clearance system.

Development of Decommissioning Technologies
in Sumitomo Mitsui Construction Co., Ltd.
Shinichiro MARUYAMA, Toru SUZUKI,
Daisuke OGANE
J.RANDEC, No.43 (Mar.2011) page30~ 42, 12 Figures,
8 Tables

The decommissioning program of nuclear reactors
in Japan first started in December 2001 on the Japan's
first commercial nuclear power station Tokai Power
Plant. In February 2008, the decommissioning of
“Fugen” was first approved as the program on a large-
scale water reactor in Japan, and was started. From
now on, decommissioning programs of LWRs
constructed in the early stage of nuclear development
will gradually increase.

Decommissioning projects are required more than
20 years for completing the entire processes, because
of its characteristics to placing the utmost priority to
safety. Diverse types of element technologies are fully




such as

utilized in decommissioning projects,

technology of evaluating remaining radioactivity,

decontamination, dismantling/remote control, and
treatment/disposal/recycling. Also there are a lot of
civil engineering or building technologies and its
applied technologies in these element technologies.
Sumitomo Mitsui Construction Co., Ltd. has been
committed to contributing to the promotion of
decommissioning projects in Japan, and has carried
out investigation /evaluation of applicability of the
existing dismantling technologies to dismantling of
reactors, seismic evaluation of the buildings for
dismantling the reactor zone, development of recycling
of concrete, and discussion of rational waste
treatment/disposal methods. In this thesis, we present
our decommissioning technologies focusing on the
that

investigated and developed so far.

element technologies our company has

Review of Safety Regulation of NORM in
International Organizations
Hideharu ISHIGURO

J.RANDEC, No.43 (Mar.2011) page43—~53, 11 Tables

Some documents on safety regulation of
NORM (Naturally Occurring Radioactive Material)were
published by
organizations. Safety regulation of NORM is similar

recently some international
concept to clearance or exemption and so NORM has
level or

NORM

been discussed, considering  clearance

exemption level and present status of
industries in the related safety reports.

The present paper shows an overview of related
reports issued by international organizations such as
ICRP, TAEA and EU.

IAEA criteria of 1Bq/g for radionuclides of natural
is now main standard of NORM safety
regulation, though the exemption/clearance level of
artificial
corresponding to 10 x Sv/y .

origin

radionuclides is calculated by values
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4 Decommissioning Plutonium Fuel Fabrication Facility

{ Keisuke Iemura ™, Koji Nakar™, Masatoshi Waranmx: " )
Akihiro Kiramuvra *, Kazunori Svzuki®, Yoshikazu Aok

@ )
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In order to accomplish our mission in rational and effective manner, Japan Atomic Energy Agency is
promoting efficient decommissioning program for facilities that have ended their mission and outdated
facilities. Plutonium Fuel Fabricating Facility in Nuclear Fuel Cycle Engineering Laboratories had been
operated for development of nuclear fuel technology and fabrication but now its mission ended. Following
the aforementioned policy, we are led to start decommissioning this facility as to stabilize nuclear materials
remained in the facility and dismantle gloveboxes and equipment interior. Technological developments to
enhance worker safety and reduce waste generation are simultaneously carried out.
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Tokai Research and Development Center, Japan Atomic Energy Agency (JAEA))




Journal of the RANDEC No 43 (Mar. 2011)

Z &I 20024 ICARIBNE AR T L2, 2O
MCELEL 2M O XRkHE, MO XERIZLTH
155t I b =Y AEBEIZLTHItTH - 72,

AfEa I 2ROk v oy — MEE (A
FREATR9,500m?) THo ., FUARFKME LT
Loy b BUER R0 AR B e AR A R i L o AT R
i I iE ., REXEE DD, ThoORMT
BTN LAEROIRS 2 en 6 FE G
70 —=TF Ry 7 AP E T b, Kk XD
7a—7Ky 7 AO5MR%E Figa RUFig.2iZm g,

AhaRid. B IEO R E> O T, B
IFREEICEF T 2 5ERICALERN T TH D HEiN
12 & 2 a% il O RIS A NERETE IS D Tl
TETH 5,

L2 U, HEaR PN i@ EDORBHEGE S T - 72
R E (DUT . BRI ] L)) 2
KEIZRE SN TED, ZOUNENREED—D &
BoTWb, Fo, ERNIZEF I —-THRy 22
AT0R (BFRER80m®) FHELTED., ZHhb
HIRAREE T 2 & REDRBRED +FE & &,

Fig.1 Outside view of Plutonium Fuel Fabrication Facility

Fig.2 Glovebox for MOX Fuel Fabrication
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The Outline of Clearance Plan for
Rokkasho Uranium Enrichment Plant
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Japan Nuclear Fuel Limited (JNFL) started operation of uranium enrichment by metal cylinder centrifuge
at Rokkasho Uranium Enrichment Plant in 1992. Since operation start, JNFL has extended the plant capacity
sequentially, but metal cylinder centrifuges ceased operation gradually with time. Replacement to advanced
centrifuge is under construction now. Generally, Uranium Enrichment Plant continues operation by
replacing centrifuges after a certain period of operation. So, many used centrifuges (metal waste) are
generated through the operation period.

JNFL is now considering the disposal plan. We can reduce the radioactivity level that is not necessary to
treat as the radioactive waste by decontaminating the radioactive material sticking to the surface of metal
materials of used centrifuge. And JNFL plants to recycle (reuse) metal material by making much of the
clearance system.
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Table 1 A Kind of Waste Matter
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Table 2 Treatment of Waste Matter
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Development of Decommissioning Technologies ¢
in Sumitomo Mitsui Construction Co., Ltd.
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The decommissioning program of nuclear reactors in Japan first started in December 2001 on the Japan's
first commercial nuclear power station Tokai Power Plant. In February 2008, the decommissioning of
“Fugen” was first approved as the program on a large -scale water reactor in Japan, and was started. From
now on, decommissioning programs of LWRs constructed in the early stage of nuclear development will
gradually increase.

Decommissioning projects are required more than 20 years for completing the entire processes, because
of its characteristics to placing the utmost priority to safety. Diverse types of element technologies are fully
utilized in decommissioning projects, such as technology of evaluating remaining radioactivity,
decontamination, dismantling/remote control, and treatment/disposal/recycling. Also there are a lot of civil
engineering or building technologies and its applied technologies in these element technologies.

Sumitomo Mitsui Construction Co., Ltd. has been committed to contributing to the promotion of
decommissioning projects in Japan, and has carried out investigation /evaluation of applicability of the
existing dismantling technologies to dismantling of reactors, seismic evaluation of the buildings for
dismantling the reactor zone, development of recycling of concrete, and discussion of rational waste
treatment/disposal methods. In this thesis, we present our decommissioning technologies focusing on the
element technologies that our company has investigated and developed so far.

* 0 PSS BB AR Tl v 2 —
(Sumitomo Mitsui Construction Co., Ltd., Technical Research and Development Center)
ok D CJHERBEMASH Sl

(Sumitomo Mitsui Construction Co., Ltd., Corporate Planning Division)

—30—



Journal of the RANDEC No 43 (Mar. 2011)

1. EU®IZ

5 1 A g ZAMSER XN BB
D7=%. 204 é'ﬂci’z HEMTa 7 kD,
Z O, B, EbEf AT, pET et -

@am ﬁMMhmw\%<m%$ﬁﬁﬁ%@
Bahd, £LTIOEEREMORIZIZ, AR
%%EﬁmV%mﬁmﬁmém&<&mo

—Ji. ZOBEIEEE TR T 5 RIEREEY W
. FRIOE R IHBIZ LD ERE D H LD
O, [E_EETILTH B0 kWIROFEAIFTHH
3. 50~ bbb Tng, 2095
90% LA E DS B IE RS & U TR D TBRD 250 i
FYTHD, ZOFEEDKS0) b v HIEREHE T
vu) — NEEWE RS, ZOWERE, LR
EET 1 FEMIcHi xhs a2 ) — b REICH
MLV, Lt BFERORMICERLTRETSZ
Llikb, koT, vy ) — MEEMOAEER
A - FRIRL G R ORET S . BEIEREE R A
WD S FTIZEERZFEHE NS,

%W%%%*Aﬂmrﬁﬁ ﬁﬂm#ét@t

3. FAJAH®E A2 FaICEE L, ZOHRRICH -
t&%f%%%%%%%&#éﬁﬁabﬁfhw
BHV, B, REEYARIKIK XS
Z&, AR - BENEFATIE - THEEHWS
Tl BELUZREHCILTEA Ny 7Y —F
FEARIZBE 3 A RERE A4 U e & 5 iy - R
AHED D Z & X SITPRBRIFIIZOWT & A EE
BRENR LI NI LH, RALFHZ2ERL &
235 BEIL AT K - HEET AR ENH B,

PLED &S Ic, BiMICHEAR D MEtHHE Z D
THER R ZHHRE L 7= BT, A0 A&t 4 KT -
HET 5 7-0101F, dFRmEEES S0BE S
B4 R BEIEREE S - U o 2Rl AL AR,
HEEH 0B Efioh» 5, J2i. S, &
M. BRSO LMD T i & diiio
AL DENTERIETE 3 &5 . BEiMott
eV, TEDES O T = 2V v 2 (ki & 4 -
IS TR ERHBEDEEL D, Wik, AR
FEERAIC O T IS Tld v,

— 31 =

2. BEILIEEICWLE A

HEEICH 7= - TE, R AREE L
wﬁm&ﬁ%mL%ﬁ%\#0%¢Té%£%ﬁ
AWM T E 5 &5 BRI & T OMALHEIC
DT, HET - BT AMERDH B, 2. T

YA 00 R 4 i P35 72 0 O F T 0 B4 & 50
AU B sy,

FEILHEE D B e Hom il & Uik kRO & 9 &
LDOVHEZLNS (Fig.d)'.

PUF, ARSI D 5 5, Y4 A
DA TELBRESMIZOWTIENS,

3. RFIFARRRARI

Klil'}\]ﬁﬁ% BEEIIRE L E N TH D, #aED
(K 7 728 . b LaE &l A A D 7 iR T

st Et mAT A |
C IV (R TR EORE )
- 2 —2F B GTERFE. S Ial—ar F-gN—2E)
- R R (ORI 4. (R L BRER)

| BRI E o

- BRI TSX<T7 2. 7T - T RE R (&R ONTERE)
LT IA—R—T 1N TAAVhyE— - BEHMERF R (B ERBIE, 87
L—Y—%) HEREE)

- R RIEET (v 22l — 2, - AR (5 R MRE, AT
Oy hE) e

- RBIRRER

- PIHRIR = 202 T ki

- ZREEM (FOX Ea—L) BT . .
R4t

I
SN
=

— AR BRI

ALY (L)
- REEER (52 Hos— K PRI (RIRT T AR BEY b
U= TIAIT %) HERF)

© YY) —MDE R (T - —,
AP K- T Jr——T T yhE)
+ ZRERY BN IR H T

i

pilllaks ¥
AFE R (MR AT S R )

- BER R BERITE (VU7 2 RRE.

BERE(FIRES)

- RE . HIRTRTFRUNRERITE (BURRELA
EE BRI RS RIE BRI RIES)

LY ERE (R B SSHEE S A

B AW
- AU s

-%Eﬁﬂﬁﬁﬁﬂﬁ P RIFA . AR
W)

- DLV BF R (BB L)
PRkl B4 S FH AHIR)

- ZOMMEMBEFER W

RLIE - AL

- REMOBE R ELAIE T
« BERMOE LALIRH fiy

- HEW (T ANINE ) OMBR
- BEY RR ORI

- BEGORERL

¥ JAEA TEELbiE OSSR O\ T] BB TR

T S YA OB RMERAE

Fig.1 Example of Common Technologies Required ior

Decommissioning



TaA3Iy Y=y IR

. WEAEET A UEAB 5. 7, Mk
RSO 7 5 o F 4 ¥ b & UTH & h 3 B
IR &L= DT 6 . SRR~ O
w3k 5B,

3.1 BEFIFAREREESEDIRL

JE FIRARRIE KA TH D, BB AL %
<, MEL BEAZHELRREEEE K-> T3,
ZDD, EERIZETZHMIEERBICZ DA H
T, LA 2 720Dk A2 T LR KD 5 h
%, 2D, MEOBAEFMPL TEIZE Sbh
FLOH AR - JEH B W 2 B o KET
SENEBEND S,

AT RDRET S & 72 - Tld. — AR et
G TR AL < A L. IR ifrofhiz,
FRARTEH KRB OELD Ry, BEIEAR D LS
R R AR 256 R 4 51l L3BIR§ 2 45
Nhbd, -, BEEPCKBEESTAZRL &
O, BoELRERAFEORM EED BT E RS &
W,

R TIF AR O BA G4 5 LT, ko
EOBKA VN BEEREZEND,

DR TEOAKR., FERMIEL O

208, PRSI O i 2 SRS O SR
R, FEEEOEM AL, 240 FA T %
AR < &5 Ylirde il T o — g ikic &
0. FRRTE - FBEMB ORI A X 5 ,

DOWEFMEEDE -

JEATE TO—RIER CHHIT) &, BIOFET T
D—KHWT T, 1EEDIHIL & F% BIE ORI
12 & B BB R O RifE A X 5

YA ORENE - RIFRBOE - X v 7 F v

ZAEZEDIRIR

—MIRA T RETIHEDOH DD, /23 %
DIERAR EIZH 5 Tk - i A RURIER 5.
P BREOP MG B <, HBEMES B LW
AMICEN - B U, SFEUAR - 1R
UD%ENE, A VT F v ZEEDERR A S, I
HEAFOIGHE] 4 LI R IZR9,

CAZIL - AT R VL SRR IR

AT HHEMOIH, $5EE L &5 0Ek U

W - 25 EraE,

AR TF VU — MMM E IO S

H43% (201143 H)

NBPLRBHTOIGH]., — R ZE T 5,
RGN T Ay L L —RRA T BB
JREMLERIZH WS N A XGE DL,
MrOMEH, ZHETOEEIBFOHE IZ@E
%o

CERERHS 2V A v b TEOIBE 4,
BARBGIZBWT, ZFNLDIEEDENH D
fEERRY. HAANSDLIIEEAPHEFT
&, RE LA MHEHRIZ &L 5 THEHE
ERATIENZZHE LT AV NFE
(DOCTE) #FH T4, 20O &5 nFEIE,
B ARKRTOEZREEEAVET S LT, Kk
WIZEHATZ 280 EbN S,

WEZHLD % Z HFRE) - BRI DRI

Rk - BREFEOMMEE L 5§52 LT,
HHIT AW EOKRER S, £/-. ~HOMH
Wr - F23k - AHUTICEE S 5 et s oL — 7
32287, METEOAEBIZHSIRGESE
HORED S A2 ORIBIKEAX S,

3.2 2 RBYIRHE
(1) AWJE/NBUYRT4E B ORISR

WDa 4 7128 K50, BHTIFNESOREIC
. 2HEAVERE A U S L E A R, RS RS E
Hpt, 150mmAFBA B A7 v L 2B IR ERA %
NnEEhs,

INoOEMEUINTT 206, BIRFHKEN
DWEAZEEST D EBMAUIMPEE Lo, F
7o, THIEiAX 572012, 2ho 2EE, fithd
MERBIZUIW T2 2 4E258E, 24V FF
T aEHBEIELS ERBTMAENAEE L,

ZITC, A4V P A T7HHEBARLS D2 LR
AlEE AU Tk e L ¢, BRI ES TEE
e, FRHBES KK N7 T LA VT -
Toa—A =Ty b (LIF. AW &0 D) B il
FR AT 72,

Fig.2!Zi3, 2 EERFFUIMAICBERE L 72, A
N2 7 2 OBNIAWIYIIEE 2R3, N
FEWI D 2 FEBEER TOKRPYIMGEAERIZ BT
b, FHLALOYIWIMEREA TR LTS, E£72,
Fig.3 |2 UM iR 2% il o L USSR & 719,

2 5IZFig.412id, AW U ZEE 12 K % Z80mm
E150mm D A 7 v L A BUEARE A O YJW R A

A327



Journal of the RANDEC No 43 (Mar. 2011)

ERBANAWID v 71 2T K EnIELS
63.5 mm Ay REREA

HyTarINYR

BIEKES
38 mm

SEK
/ ®117.8 mm
iy v aEs | (EHhERIAR%

istHEaE
(2F%#%)

(SUSE 7 )L DEIRTIK B

- /7

42 NS

| g e oo A

(B s (GREREBAM AN DR AIRIR) _ (ZrEFILOIRTAR RG]
Fig.2 Cutting by Ultra-Small AWJ Head

(FeSOEJET)b’cJJEﬁ %) (SUSBOE%T»BJ% %)

A
= lj 50mm
et 7« — 4 AWJK R )M BB 2 TR
(FRM  H—% o b) (E%7 - FREHIEELT) (SUS150E T 7 ILEIETIRR)
Fig.3 AWJ Cutting Test Equipment Configuration Fig.4 Cutting Condition of Stainless thick plate by AWJ



FaAI Yz SR 435 (2011 3 A)

Tt, EXI50mmPD AT YL AW TH-TH.,
FIOEHETINF COMTE D Z L 2 MEL T 5,
F 7o, YIMmIZ N OO EWE TS 5.
JE IR REER O BRIRIZ B TE . BEEE O
Yeln KB A ZRESRETH B A, WM & VIl
THE, MEPBUZ K > THERLEZDEITZD L
T, ba—LR P2 Lt+35,
i iR DOEEITH A 6121F,. 2D
IR E A G Eh A RN D B
728, TEBETENLDOREDD YNk
EEIRT20ENRH B, FHNWEKRTE,
AWIUIM OB Iz AR E WA B,

e

(2) 7Keb/N> Ry —4JHR

i IR OREEOYIMREIZ, b2 —4%0D
KA D A BRI ik e LT, Ao
AWJ Uk O1E D, NN X 2 UM A2 80 ToH
%, AN &3 UM EAfiC OV TiE, M4 TR

VE Y —Ic &k AREBYIMTH OB £ 1T 5 T
%,
Fig.5(2. /3 F Y —I2 & 2 UIWTARIE & 7R 5

NSO 2 AT R ., 150mm /D X 7
L 2 B EBAA I DWW T YT aRER & f1v, AL
NI TOARPYIM B TEETH 5 Z & AR L T
3,

e, A, Ol) B ARBE 7SI 725 R
JFIPBEIEREETREBA R £ v 4 — (SITFA) &D
PN DX HEL 728D TH D,

(N> By — K et i a% 1) (5> KV —2%E)

(SUS150mmEIBT#5)

(Zr& & W2EETIRIRR)
Fig.5 Cutting Condition of Stainless thick plate by AWJ

(3) UIRTIRRHERRFIN DS

SRR AR IR T, WP ARG A3 L O
fbxTiD, PansN#EL -0, HiTETOY)
WOk, YIMn A= 2) v7§ {1 A Y
WL kB,

A, AWIZ & 2K EIREIZ &, W1,
EIM S S TIEALE A DK A3 B 7= O VIR DL
ﬁﬁlpﬁf%é%(ﬁ@mnj‘ﬁ‘ﬂ‘ &t}.é —,lﬁnffi
VIR IZ R4 5 S O Ul Lo dikE) & g 2 T
YII o 5 % FE 3 O I A 17> T s,

Fig.6 (= Yl & 5 & O UIWT I8 o GHRNR I % 71
3, KU SR, kb A s okyE,
IR ED ST AN, IR & v Y — F W,
N6 DR Tid. YIMTREDREE R KO R D
e, IRIOsEgOZELEGANRS Z 212k,
UM B a2 fETE SR T & AR L TV 5,

mE, B, ) BARBERE 7 OEF2EH RS
ﬁ%m uﬂ%ﬁn%%t/a~(&ﬁh)t®

BN KDL -8 DTH B,

e
(.

4. BRRETERFMERAM

1 EFIFHEEICR S B EME T

AP RUR T ORI TE T, SRR % L
FRAKGRAMR 2R DATE ASFT 7212 » 7= A O 2
MELOHEIFHEEIZDOWT, +459 TICHGT - BEAf L
TE»PRIEE S K50,

4.

UUEF'& -
Kepw 4 vk

n+lql %a‘ﬁ)

SHRIE= %)
,!
nie‘

L i

##?fﬁuf

(TIRTIREDET BN IT)
Fig.6 Measuring Sounds and Vibrations Generated during
the Cutting

(KRB EHRIRIL)



Journal of the RANDEC No 43 (Mar. 2011)

WA, VINTRE O BIR A, BREHER U A%
IZE BT IEE, F MBS & - TIEHAPALL
xR A HBRE L 2245, K TRB SR T O R ARG i
D728 MEEIhD, ZOHRE, FIFEA
k FEPICR IR E R ORRKE L RET 2%, K
ﬁ#h&%%&ﬁﬁ SOMEAFZIZINA 5 0HE
AH 0, FEE XN DM I 2 BEEE DML
w%ﬁ%&mwi\ﬁﬁﬁﬁ_iofi\iﬁﬁ
ERwER B ARG L s s 5,

F 72, AR O AR TRA T 2 R ERE
Mg, BEHEL ~OUIZh U CHRERKLALER 4 175
728, ARG DAY O B s B R AR &
haZEeEPMEENS, ZOBE., L — 1o
REIZH 0, BHREBEL NLOREY T LI
éﬁﬁ%@»—l%&%#é”a‘&éﬁ i
U — MEERD 72 D IZ B 5 BRI & % 72354 O
BEEAEVEIZDNWT, Gl - AL T BEFDH
5., 7 UCEHIASFIZ & - T, IKelisR S0 H ik
AMa Ll h o nn,

RN BT L BRSO W TIE, IR FRE AR 5 3Rt
e UTEMAL, Ho, ME XN 5B00468%
IO NAREIC B W THIEDSRAE L 2154 0RO
L OB TIIRRE A . FEM AT I & - CTHbsEHE
1% &M LT 5 (Fig.7) .

Bk, ROMRSDELYAORSRFEE LT
3 ANB LU 2N & SEMIC & - TH S R,
TR ONPERET2RMEETEFVNH T O N
LH, Uit TRz oMz MR LR E L
T, 773 Py — Mok A ket L
TWb, 773 Ny — Mok aWamid, il

Fig.7 Example of FEM Model for Dismantling
the Reactor Zone

MHREN, MREEIEE A EREEL b
IR AR > T D, —fiFO Y 7)) — MEEWY
IR L, 773 FMERR % 1T - 720 % Fig.81c
N,

/2, FHOLEIZOWTIE, *Aﬁ* &57
AV =y —=THIZXD, KEFRHALZGEDER
ﬁﬁ@\%wﬂﬂwﬁﬁhomfﬁﬁbfnéc

2. MRIRE BB PICHESRE L 2
H L RORFER O KGRI X IR L. B8R
THEMELEZ 6N D720, TRImEE) & 9F] 3
LHEFEIZOWTEMET LT b, Mt Tt K
BB (-5t 5 [ & v o O ke L Eh ) i B
I AR - BT AR L Tl 0. [k E
RCERATE 5852005 (Fig.9),

(B3R OB (FRTER DB
Fig.8 Concrete Structure Reinforced with Aramid
Fiber Sheet

(RERZKHE)

(MHRZKAE)

Fig.9 Example of sloshing damping Analyses for
Rectangular and Round Water Tanks



T3y v g =R OB435 (201143 A)

5. BFI AR

1 ar7uU— B AR
—fRiZ, 2V o) — MEEMIO BRI RE
5207 )— FERIE. 90% L. EANERE B R AR AL
PHOR LM E LTHABE SN TS, L,
JFFHIREORARTIETIE, —RKHIZEEDS
i RKED Y 2 — ML RET S8
NG AERHBEM G EDO—EDORBRIZED T
THAEST 2 Z L3N E TR S,
—ﬁ\:h6ﬂyﬁu—b%%3V7U—%%
L UTHAMAT 2 HERICONTIE, B
m%h\ﬁﬁﬁﬁﬁwmﬁ%ﬂ%&mmgﬁiﬁ
WA PER[REIZ e - T X T3, B o5k 5
Tid, KNREREORIEICHFORAE L@k
yau~b%%m1®iutﬁ$ﬁ%ﬁﬂyﬁ
J— b A&, KITRBAMNOBREY AR
mbt%W%JmL4%@f%F%%%bf\ﬁ

5.

-
N —

7ZIZSRCE 6 REETREEEE L -EH AL EN S
%o

(1) BEBEMORESE

RER L HAEEMOSES &% Table 112739,
B LEATHIEE, BABMOREILSL &

55, WMELAFE TRAET ARSI 5 7
. WIROUE N FEE 55,
(2) W¥EXROBHAAZE

Vo) = MO A 2B TR E &
BONY, WEEE TEAE T A AROELD T
»H5,

RN 7 ok R DA ZhF H % % Table 212
T, WITNOHELMEEBEDLDTH 5729
EEOMEAEIZH 72 - TIZERI nn%%ﬁﬁufbfb
S EDRD B,

IR

Table 1 Rate of Materials Generated According to Each Treatment Method

[
—anie —RansE }gﬁg 8 £ B EJ%MX %
L _ mEt | mE
ABL Vo Utk L 50 47 37 /AEH?{H&O)/\%&U) H
Va—07y Yy —IC | WRE M 20 70 10 |EEH#WMén HEME
& BHR RERE M~H 5 | 40 | 10 | |
MET V) b Aok H ’ 35 25 40 | EREENRDZL
Table 2 Recycling Method of Concrete Fine Powders
WM RDFRT & e

X M) H—ER
g h—HEET

2

1}"&#5}315& BIRE. HEFEOHERH %
BE L TR HHE®E. 1450C TR L. X > b 1tdH 721 360kgiEE

X NEBRMF T FIE

BENDIT ) — MIHHERERS

Bkt e L TOFA

WMERELA D NEREBLAEDDEH
BARME L TRIAT S

tx>h®W%U?ww%§@

B RY R4 £ 12300~600kg/m* & hi

WK EEERE LEBREME RS

3> 7)) — hI1800kg/m*E

SRR DAY — FEEMIERT 5
I FIDK & RS U IR B 58

FAEHR BH R T

BAET > 7 U — NRAM K AT 7 U — b ORAH
£ LT ORI £ UTRHAT 3%

SmEND > 7 — ~I45kg/mPAR B




Journal of the RANDEC No 43 (Mar. 2011)

(3) HE>I2Lb—23 >

~221) = RI0OT b > TRPENDS H ?

2T, Tay oy — bBRI0A b Y TRIAE
N0 ? ] EFRELTAD,

IO [avysy— 100G V] ik, B
FCEBRAET 20 2) — MO Y — 2 B4R
BHERFERTH D, 2D, TITORRER
. FHEEM S E OFEE OFLE O R HE H
(TEx) #RIMT 20BN H21POHLEE S,

1) 5tE L OmiREMt

HABEMOREGEL, BEMECHEDE L
RSO [HERA] & LToRBEREE. [H
a2y -] &L TORBAGEIZKE
N5,

ZZT, HERoBHAGET 5 LT, FL
B2 7)) — b OFREKREE B X OCEEMOM
PIVEE % . @& O EFlA2%EIC L TTable 3%
U'Teble 41Z/R3fE& L7,

2) BEMAELTHAL 5E

::Tm‘#4bmu5nfﬁéﬁwwﬁﬁ
KD RAPEL 2R & [ S5 Witk I
X% M@&fﬂ‘ [HAEMEEH] & [HEME
M1 2Tl e UGEM L 2354512, flm

DEREPEND 0 HREL 72,
AXEE DO HEENE A 3 m., 08 B O S
#3.5m. % L THEME425cm & L, O -AxEF
AN B E TR (B8 6 m) . QinEER

Table 3 Basic Blending of Recycled Concrete

W/C B8 (kg/m’)

(%) w | C RS | RG
160 201 749 | 1120 ]

Table 4 Various Properties of Recycled Materials

B ESTEY 1
(t /m?) (%)
 BEMEM | 2.49 65
| BEWEH 2.49 70
ey 222 | 65

{3 #igk B R (BEE21m) I WTCAlSEL 2,
AR % Table 512787,

3) BEBMOL U - bEENE-ERAL LSS

3)7U~b%#6ﬂ$ﬁﬂﬂyﬁU—F%
&4 5 720120 SRAVER U 72 A TR
ML % fhi&%&hxo

ZIZTIR, HEEMay o) - b EEGET S
Foimd K<HHENS [FEREHM] 2o0
T, F T RIFEHEIZ K D AR -0
Yo 6 AEh 5 7 #nﬁﬁw,to

9. 100 b YOG (- RAR) & TR
@ﬁé_a_ib¢&éhé (PR %
FAWT, Table 3OFLAF G THEEM TV o
)= M ARImMEUETE B0, 72, FRaTREL
[PHEMEBEM A2 X s v 7T 2B IC0E L
TAHY A4 aBiIn IO TORERF
Table 6127157,

RIZ, & T RABBIZ K DK I NS [H4H
%MJ#B\Eﬁwotﬂyﬁu—l‘iﬂM
% EDORERUETBE A IZ DWW T ORILAEY
Table 7 (2787,

4) WHMEEFABL-EE

1077 by Oif (- RUE) % RAPET 5
:&Kibﬁmﬁéfﬁﬁkj% A Fe s
WS 5 72 IC B & § 5 7 E % Table 812
N,

(4) B9 & DS
KA, 2z —F v, ~JLF—_ K[EH., V=H
*z<®M‘ﬁnf Tt E & LTl S 5
O ECEEEWIZEL TR, EeAr Iy T
HEUﬁ=fo)u$ﬂf\®mmi V7)) — b0 E P&
WMAOHAHERrbh TWa, 72, R H
THEBEDC O IR EY 4. A
REIZREAIRE L - BRI frbi Tid,
DOAREIZ BT Y, EHIARM OISR, ¥FTEOFf
SRS OB 2 6, BRI 23T g2 DA 7%
LEDIZDNWTIE, ?@H@ﬂm%mév&ﬁkﬁ
B E WA B, %@t z HEHAHO D
ER A A ERS Z LIS Mh oAl 22D
PRR A FF DD <@%@ﬁwm Hafd < Z



141

Ny

3 =V 7

Table 5 Example of Recychng as Crushed Stones for Pavmg

#4355 (20113 1)

| .. CRMEOESE A=A
4 E No.  BARARE 330, NFT) g | T —EE |
| | TR e m@&_fwz Py it | mw %L o %
= 3 . ETER)
1558 6 mDERIRAEH ‘ | e
D ELTEALABAD 39 35 | 36 24  km | 150m¥m ’?" 3%m
. , S| E— = ' - —
LT g 821 mOER &M PN )?féaim
| @ ELTERLABED 1 10 10 7 | km  525m%/m 11km
| EIREERIAA , |
Table 6 Recycled Coarse Aggregate Produced from 100,000 tons of Crushed Stones
‘ - —RMBOEE R
7 M No B 5B PETY) B
; i A T~ ﬁ
Pt ?ﬁﬁ’%f‘}fﬁ%ﬁ on | BfI REAL eyw:/au—h'
e, w |
0 bt Fo = = 3 _
BRI VA Sl il R B J;m “’ |
TUcER | BEEAMERLys | | s |
@ |TREDICLELEM  — 26 66 470m"/% 6.7Am° ‘
L | #1A(®8mxH13m) ‘ | ‘
Table 7 Examples of Recycled Concrete Aggregate Products Made of 100,000tons
T —RMEOEE fewm
% B No. EFEEE sz, [0 B | e EEH
| | b”’f Wm& EEWEE CbaiE ' $ﬁi @ﬁT_L E%I%f‘“—_—, X 5FE)
o EEEE(EHM) =R B2
O Gairromier) |~ (36) (89) " |750mr¥§ PR
PN t’/ﬁFﬁ?TBj/7U S SFT¥T B AL
R [ aTa 128 2 \Hq 2am’/% g\ (61 B La6m)|
iaaFﬁﬂs:x/]u M | ‘ 3 900
—— Ea—l | F SR
N @ | (%0.3mxL2m) — 450 1100 780 %x 006m3/71< & s (H=30m)
Lkl - |E1—LE [ ' gl 39%
iR 13_(50.5m;¢2.43m>_|7 - 160 | 390 | | 270 j 017m’/ztl _ Ll -
= t L; | I =]
| @ (§1me2 43m) = | %0100 W0 | T aamvE ,g(m:;’?u-m
L EmEm . 1 ‘5’ 16Hm?
@ @ (H=30m. b L 88¢535) — 22 ‘ 56 . 39 7¢K_1200m3/7s ’ ]
| |omemmnoin) - | e o0 e |swlownr| e Godi3)
© @REOFNSKE) - | 34 83 | 58 TE swm b O8TE
Table 8 Amount Required for Treatment of Fine Powder
\ ‘ ZRAIEDIELE RER .
5 & No. B B ST TN : Tbuéww | o 11 i
@ bzﬁsztx > NERE - (28) (28) | 110 :Fton 360kg/ton | (30%wtiE 1)
® |t bADRS - (83 | (383) | 130  Fon B0%wiE R
() | © REiMHELT | - | (20) | (20) | 80 Fm® 500kg/m’ |
BREBE © pwAMa7u-+ - (56) (56) 22 | Fmd1s00kem
‘ l(5'J FEBERK B A IE B A4 - (6.9 ( 6.9) 28 ?ma |
® BRBI>TU-—k | — 1(220) (220) 890 | | Fm? | 45kg/m® |




Journal of the RANDEC No 43 (Mar. 2011)

ERFEEL-RDbNS,

ZD&H BT, HFRERESTIE, 2009411
AR, IR fE & 2k D RAET K
L OV FCRPERESE O ) 4 2 LRHIZIEE L T,
F%H%W& VT v R %?6&mﬁjéﬁb

. EANOERET A > TE TV C_®
mmhfm\bU77/z%(WMWWﬁ T
ENZEDTH->TEH, BRFEFICED AMKICE
WM TE S LALLM, S TIE G &
NEEOELTHIVED LD E L, FTHF
GHRREOMRS 5 5) D) YA oL AT
5T, XOES B3 ODHEAEETHD &L
T, HamrlED TS

D2 V7 T v AMOFNGHEO R ARERIZD

v,

2 ) 7 7 v ZOFNTEHED AN A L

Z 5B EOEE, B X URERN & LA

DT,

B2 )7 7 v AR EEADFEE O L ERT D

2T,

L. HOEIC BV TAFRR 2 B 59 &

5FTiE, Y4 MR- HTORL—=H YY) T4
EHECR T B HEAEA - (RHIR. ZOEBRARDHM
APHBIIE STL B30 b5,

5.2 BARAARREAM
FEIEAEE B2 T 5 BT, REEDIGATIC

BER#EHE

o N
B EY sy

— R ———

EERE

 RLEE

— B KR ﬁﬁ?éﬁ%%i%@%ﬁ x|
%, £ ZORBOTIZHEETI20E S D, L
#La#b‘%ﬁ#&<%%ﬁﬁ9&UH$®%
FREE AL ET 27201003, FEFILEMEC
k& AE O BIEIEERE O Fui L . £ OB R
2R L. FanicIhE v 88 & FIlr & h B Rk 4 el
WDy — 2287 4 &gt L7z BT, APRHY L
HEE S EE A CE L ZTEE S 0y,

ZZTIE., WL ZOBRE & 5D B3Ik
SHREEDA NG E LT, AR - PRI
R A MGE T 5 72 OB I E IR el o 2
T LI DWTHRR S

(1) ERMAEHE S 2 7 LOREM%

JE IR - BRI T 1T B0 0T BT N & T
Fig 10D kL H1Zk 5%,

HBULz -Do0FELEDS FTIE. ThTh
OREOMHB L, TOWEREAIERETS 2 &4
ek D, ZOHMNEENRT S 72DITHEL 72
Gl S 2 7 403 BEIETSEEIRIGE RPN & 2 T A
ThAh.,

i > 2 7 L OREHEZOMREFT DD
&, Fig11D &1k 3, @EKEEHROLS - 1
KU Gt % 75 &5f; f@ﬂﬁ %Luﬁﬁﬁz;bé|l$ﬂﬁﬁnfﬂﬁ

EVET LD, BRI MRS %,
HE L Ll Jﬁ &Jbaihiaean

iR RES

— memz  |—
—— [ BEmonELS | -

2

— AR/AOFE
({EFauEREE)

| = —rmzn

| - mEEE |
| RETLE

ArFmsEE | | | mReR |

—( manosiE
—( —mEEN® |
— [ maimEE

— BEH

— B AT E A

PENE

o AN E

Fig.10 Considerations for Decommissioning Dismantling and Removal



N
[u
2

[ mrnE - wensE |

v =V IR

554375 (20114 3 1)

|~ |[meEEROLS - mFA]

o
y —| Rk | | memEnotn - wg > EEMLE - 05 |
= ;{_Eé%ﬂ N , | BB ]
& | mtmE ] : BER |
a : A - AT - BFA -
a | —REENE | EROLBORUEHEADES ] |
= MAREE 7 |
| _

[sraL-varF fﬂ%&t:x%*ﬁﬁﬁﬂﬁ:@?EEL ] ﬁzwmmmmumw&éﬁ”L [7
B o e b, 4 :
] pialiazs | [ ERGBEHALROR |
m)
!

| BRAEEEL AR LB E A EOER S |

Fig.11 Examination Items for Decommissioning and Necessity of Evaluation System

(2) BRILBESERMATMS X7 LAOHE
fRABREEMOBRRIL, K>S \(AAE T
RO (k) Yy A7 L8 LTHEZ 3
B D B, OGS - BRHEZ E0 768
() - ARUTRY 22 e E FE R AT OO TR A& R B ol
VAT LITIE, FFRE G EE R EM ORI, i
A A OIRPL, U Y 4 2 LRI £ 2V
EhTnaithE s kv, stEd 5 BRI HB
W R - BT, EEALPRAE ST - By, MRS
s ETERLBGRAH D KET HEIEHSEATE
DL 2R, BER., RERTMIZE K& LE4
52 2HREE Z SN, BEIEHEE IR
2T LD T, BRBREYOYIRIZEE D 5 HE D
PR R A, MMEIZHAGAEN T B BE N H
Do
Fig.12(Z
’5‘/1\'&

2. IR R G S A 7 4 D R AHERL

(3) BAEEYOULY -BFIHEEER L -HER
OB R

DRI RIS R A Bt 4 L THEEE & 5
ﬁﬂ@%%”ﬁbt%% RO SEHHIZBE T %
LU T IMENR DD I LM 5T,
OFAATEOYE
QARG AT B Pt
ORI YIE AL PR RE 1)

IR BT IR

ORF 7 358E N

Ofef Aoy

DONRERRR R T F &

®ARTHE - FIE

Bz, BRPENFAHEE§ 5 FTHETAN
RO T, BRIEM O SWIEIC, FaldD~®)
@%EEbKO\_hE%ﬁﬂﬁéhi‘%Eﬁ
. 1ty - e MR ICHENL S A MR D B, B
BIANTOHI 2 MITA2ER & LTiE, U
DHHBEZ 6N,

SR (RREEEY), BN, BRE, Rk

or)
R iRTE (Twk, FIE—~ AL, THI, PERIMESS.
{Ra%)

AT (RS b AR o)
- PER (A AR)
SR T (RRIRERROR . TORIEERE. K
Tk, HAEELT )

- AR

. BEZ Ny )

2T TV ALNILAEEA X, RIREEY
E%%ﬁ%tm&”mbw"tﬁiAiT%'
Bolzb ULTE, WX BFENIZH T 5 RUE A H
AT, MRS T 2R EME LU ERAERLT:
%, —”“%b&@@%éfwuﬁémﬁﬁéa\
HAELF T, AP EE EREL AR & B H
ﬁkéﬁiﬁé EHNEETHLEERDNS,

— 40 —



CIme S Bt H

Journal of the RANDEC No 43 (Mar. 2011)

L1 rEBRE YA

FEZBBEORE |

v FRSEEEMNRL &

(BEBHOBE (EASFUARTE))

—>» | [REEEABHESFUA] tO-135ar U4 |
—BERIELTUT | ERAALTUA
R U AR
R L
B EEEASEORE
EAEtE READB (B)) o
#Ef5 TR ASIE | BT ADB <
B MR AR E | W:%DB
I Ak | Ut oi ek, BRIELS, BIELHE0B
| EARERE
(BLEBEAEBONME | :
VEFDB (7] ATl @) FAR (B) % P
IFARHIDB TGRSR HEmERENEE | L EenHOR S Y 1%
T E{fDB et 8] 3R bR BitfacmNERoke i g
BATIREEOB | o [ matinL L > [EEHBVERGE | # 1 RET AT S o
#%4DB MEESRRBE ey, e e # e
BRIATADB BRI FARIIHE BRI COMA IR fg =
#1£DB EEpmELERYR Wi A7 ARE | RTINS
BFEIHDB BRI A®E %A 7 ILER EiFEEEHRAROLE
FIHEF THRET 2 RALBIEEE (5)
No EASHE LT No  [ZMEmiErm |wnsshitass e
R L 7= a2 hEHE S RIS FUEX08%K M
T2 BOLENA | e aET
Ves PR A ET
H R 1 ) B R TS
Wi A7 LFEE | HRNZERSEIEZ L
L}igﬂ;}%%%?%ﬁ}%@o)ﬂﬁj R . M e T
EXEE BEEDB (#) -
REfE TR MATE | #1140
BB RETE | #0208
B Rl E | Uik, BHBIEH, BENSE0B
V R
T = *
[ BRIEBRMEERTE
=
WEADB (B WEE (BY) WEEE (@) %
= REI0B BHEREE HENEREIE | =088 aa0s S =y B
T E¥EDB WE % O hEHME BifELNEEROLE 1l 5]
WAL EEHDS | o [EALEITE > [EERECERG ¥ hEs RAYEF@ # D
Eh4RIDB e ) S A FHE DM BILEEL # 75
At TiADB EARGIA HRE 2t Tix TR 18 Edl
#DB WOLTERL AR RS ST R s A7 LITE | Wi s B/ 5~ AOIRE £
BAA1DB RIBAER R U ZURHE | .G B AL

¥

HMEtEE LT
BILL 7= p

No

Yes
| e I]:>

g DR ETRVAE 3

Fig.12 Examination ltems for Decommissioning and Necessity of Evaluation System

%,11*




I 5w gt

hl

6. HEHHI(C
OHBEIZE 5T, BERSE RS, R E
RO /N ORI R ETIZ B W TR IZ6E

FoEPDDEETH Y, FHOTHIMISE
l“&of F TSR] ToeDEnA 5, A

FRRE - RERT A 1 SR 5 72018
EHERIZIL00EHMEE VbR, 2D LD

GHIRRIT oY 27 bk BREIEIEERES, &
FIEPNZ B O TIERED T < ETid, Fflagml
720 Th<, HigEELDEDH D /7, TH#R
RO B D Jik . fie att SHEEEIZDONWT S
UL TIT 2 T FUE 5 6 5,

Ak d 7z, b EIORE I EE R EHEE T
‘9“’\‘< %G i R AT E e BRI OB FE - RREE

ARG AR, A PR 2 BRI - ALy T
Xa)ﬁufé’: MDD IRELTOEZNEEZ TS,

&
Alifxa &0 diChlzn . JiEE, Zha%
B0 & L7z Of) HAE it h s a4

5 FPRIEEEMERRARE L 4 — (SITFA)
WHZD X ORREhN 2 L 9,

BE

1) /MIEXR, BEAG. AR, 21D IE T

JIFEEF BB O hEm 55 7 Mg b s
?»’{'?ffii'—ﬂ‘/ﬁ‘)—Hﬁ»*'l#l" HART %R
it Vol.52. No.3. 2010.

2) KEEKIT. BOKEZIE A, "I IRERRIZE

%

#

22—

435

(20114 3 H)

FAHEILIEE - VA o2y I 2oL — 4 —DF
SO THES] - TRLE L R Y A
200078 5iEam S, B209, H AKERE 2. 2000.

3) AP, HT AN [ ST A DOREIERE
st HEE L i Fa:d)#ifrﬁféﬂ%béﬁ LR IC W T,
HARBEFIME®RE v 2 —, FeglieEi, 2008, 5.

4) L, “21MAC D R B BE b O 1,

v A5 2 [l LR T — SR R D et
?D[’Eﬂuﬁﬁﬁi Jz‘jJ? _/L\nu Vol. 51, No. 9 2009

5) Y.Nakamura, K Kikuchi, Y.Morishita, T.Usui,
D.Ogane, “Applicability Examination and Evalua-
tion of Reactor Dismantlement Technology in
FUGEN -Examination of Double-tubes Cutting
by Abrasive Water Jet-" |, Proceeding of 14th In-
ternational Conference of Nuclear Engineering,
ICONE14-89380, July 2006.

6) HARZ, JINE BB, KEKTIEHL, T5
F A B FY IR AT 72 AWT U S oD
WRAMRER, 723 v 3 =Y, No.
38, pp.43—>52, 2008.

) TBIEEE 2 ) 75 v AICBET 3 %52

SR SEHOBRHT, BellE T NEREE
mzﬁﬁillkmgﬁ&7U73yxawi
APREMEDESHIZONT| EBNFEM™ 1
2010. 8. 31.

8 ) M.Hironaga, S.Ozaki, T.Usui, D.Ogane, et al,
“Development of Decommissioning-Recycle

8th Inter-

national Conference on Nuclear Engineering,

April2-6, Baltimore, MD USA, 2000.

Simulator for Nuclear Power Station”



Journal of the RANDEC No 43 (Mar. 2011)

%{
!Qr'
@
O

9
1

A S Y N R = ()@@@@q‘-;@@s@«@@@)@x@@@@«@@@@»%
)

NORM D& £l % & < 3 EFFHERIDENIC DN T

BTG

Review of Safety Regulation of NORM 0
in International Organizations

Hideharu Ismicuro™®

@(@@@@@@@<->4;-><4><o:»{=->r-:‘>@<—><->@><&><-:1
; ;
Y

BTSRRI TT DT T T TTT T TS (\><>©<“<><*;

)
V

®
¢
9

FARETED KN PEHE (NORM © Naturally Occurring Radioactive Material) D% &I DV T Ok 4
R P RORE R & 0 TliT 2T B,

AR T EEA R E LT, BB EZE RS (ICRP) . EFRE 8B (IAEA) . %N %
B2 (EU) 2B [, NORMIZxt4 2 2 BlE o34 2B 0 AIZ D0 T, PO E TH 5 [
BEDFIT ENABHHGE®RRE T2 ) 752 2L LD REEER OB OE £ /796 0N NORM FI) H O Bk
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Some documents on safety regulation of NORM (Naturally Occurring Radioactive Material)were recently
published by some international organizations. Safety regulation of NORM is similar concept to clearance or
exemption and so NORM has been discussed, considering clearance level or exemption level and present
status of NORM industries in the related safety reports.

The present paper shows an overview of related reports issued by international organizations such as
ICRP, TAEA and EU.

[AEA criteria of 1Bq/g for radionuclides of natural origin is now main standard of NORM safety
regulation, though the exemption/clearance level of artificial radionuclides is calculated by values
corresponding to 10 ¢ Sv/y .
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Table 2 Consumer Products Involved NORM Nuclides (EU RP-68)
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Table 4 Examples of Exemption Level in BSS115
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Table 7 Worker Doses and Public Doses in Some of the 12 NORM  Industries(mSv/a)
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Table 8 Examples of Industries Handling TENORM (RP-122)
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Table 9 Overview of Exemption/Clearance Levels
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Safety of Radiation Sources” (BSS: IAEA Safety
Series No. 115), IAEA, Vienna, 1996
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Concepts of Clearance and Exemption, II :Appli-
cation of the Concepts of Clearance and Ex-
emption to Radioactive Source”, Radiation
Protection122, Office for Official Publications of
European Communities, Luxembourg ,2001

3) IAEA Safety Guide RS-G-1.7 “Application of
the Concepts of Exclusion, Exemption and
Clearance” Vienna,2004

4) TAEA NORM conference V ,“Proceedings of
the fifth International Symposium on Naturally
Occurring Radioactive Material” ,JAEA, Vienna,
2007

5) International Commission on Radiological
Protection 2007 Recommendation of ICRP

6) IAEA Safety Reports Series No.44 “Deriva-
tion of Activity Concentration Values for Exclu-
sion, Exemption and Clearance”, IAEA, Vienna,
2005



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.

L 4

to provide technical information on decommissioning.

\

to train for decommissioning.

\

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.




© Fa3IvyazZ iR $435
Z1TH D23 E3IA25H

e -RTE  MHEAN EFAOME Ny 72 F
Ly —

T319-1107  FWEIRHEL R M B8 —T B3-37
Tel. 029-283-3010
Fax. 029-287-0022

R— L= 1 http://www.randec.or.jp
E-mail . decomi@randec.or.jp






