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New Decommissioning rule of the United States
Hideaki YAMAMOTO
J. RANDEC, No.17(Dec. 1997)page2~1

The United States Nuclear Regulatory Commission
has amended its radiation protection standards to
include radiological criteria for license termination. The
criteria provide a consistent regulatory basis for
determining the extent to which lands and structures
must be remediated before decommissioning of a NRC
— licensed site can be considered complete and the
license terminated. A site will be considered acceptable
for unrestricted use if the residual radioactivity results
in a public dose that does not exceed 0.25 mSv per
year.

The author outlines the new standards, which was
published in the Federal Register of July 21, 1997.

Development of Remote Dismantling of Nuclear Reactor

with Laser transmitted through Optical Fiber
Kunisuke TSURUMAKI, Hidehiko MIYAO, Hideo TOMIOKA,
Junichi ADACHI, Takashi SAKURAI, Hideki OKADO,
Akiyoshi HAYAKAWA, Noriyuki TSUKINO,
Masaharu NAKAZAWA

J. RANDEC, No.17(Dec. 1997)page8~18, 15Figures

A remote cutting system with laser transmitted
through optical fiber is promising for dismantling of
nuclear reactor.

RANDEC has been developing a dismanthng system
of in — vessel components with laser through optical
fiber, using Chemical Oxygen lodine Laser (COIL).

COIL is of advantage to application to dismantling
of in—vessel components through optical fiber because
of its laser characteristics.

For establishment of the dismantling system, these
techniques such as the optimum design of a laser
focussing head, laser transmission through fiber,
impinging of laser beam into fiber of small core
diameter etc. are present concerns.

We have made some test equipments for trial and
tested, as the initial step of the development program.

The following has been obtained as test results up
to the present ;

1) 1kW power laser beam could be impinged stably
into 0.3mm core diameter fiber.

2) Basic characterisics (cutting ability kerf,secondary
waste etc.) of the developed cutting head by 1kW
power laser could be clarified by the test.

This development has been performed on a
consignment to RANDEC from the Science and
Technology Agency of Japan.

Research and Development on Decontamination
Technology for Radioactive Solid Waste
— Decontamination technologies of NGK —

Yoichi KARITA
J. RANDEC, No.17(Dec. 1997)page30~54, 28Figures, 1(Tables

In Japanese nuclear facilities, decontamination
treatment for radiactive solid wastes is not so popular
by wvarious reasons. However in near future
deommissioning age, decontamination technology is one
of the most important ones such as incineration,
melting and compaction.

NGK has introduced several decontamination
technologies from Karlsruhe Research Center (FZK)
in Germany and developed the dry — blasting and
strong acid chemical decontamination technologies
from them. This paper describes FZK's current level
of their technologies and results, and also the outline
of the decontamination technology development by
NGK.

FZK recycles several 100 tons of radioactive metal
waste annually. And also large equipment is
decontaminated by the dry — blasting and chemical
polishing. As a result, it is succeeded to recycle more
than 90% of radioactive waste.

NGK has used the dry — blasting for radioactive
metal waste generated from LWR to decontaminate
more than 80% of the waste to a contamination level
less than the detection limit with extremely small
amount of secondary waste in a range 4 —5%. This
proves that this system is highly applicable to the
radioactive waste decontamination process. For
chemical decontamination technology ., NGK has
developed a variety of methods, such as dipping,
barreling, pasting, and foaming with strong mixed acid,
consisting of nitric acid, hydrochloric acid, and
hydrofluoric acid. For spent liquid waste treatment
technology. NGK has studied the acid recovery
technologies, such as heating evaporation, diffuse —
dialysis, electro — dialysis with bi — polar membrane
and molten salt electrolysis of sodium nitrate using
beta — A 2,0, ceramic electrolyte. Finally, it is achieved
that the melt — solidification method greatly reduces
and stabilizes the secondery waste from
decontamination treatment.

— 11—
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Analysis of Tritium in Concrete
Hisashi IMAI, Kiyoshi ISHIMOTO
J. RANDEC, No.17(Dec. 1997)pagel9~29, T7Figures, 4Tables

There are some types of reactors using heavy water
for a coolant and a moderator in the world. Structural
materials of these reactors must be contaminated with
tritium which have been generated from heavy
hydrogen in a nuclear reaction during operation of
the reactor. Contamination with the tritium in the
reactor facilities, therefore, have to be checked prior
to decommissioning of the facility. It is well known
that tritium in solid body is necessary to be isolated
from the body before the radioactivity measurement,
because tritium is a A emitter. This paper describes
a method for separation of tritium in concrete/mortar
and for collection of the tritium which was developed
in our organization, RANDEC.

Decommissioning of the Critical Facility JMTRC
Takashi TAKEDA, Bunsaku KOMUKAI, Tomoaki MATSUI,
Yoshihiro KOMOR[, Kazuo FUJIKI, Norikazu 000KA

J. RANDEC, No.17(Dec. 1997)page55~62, 1Figure, 4Tables

JMTRC (Japan Materials Testing Reactor Critical
facility) was built in 1965 in advance to the JMTR
operation. [t has been utilized in performing various
critical experiments to collect data on characteristics
of JMTR core and in — core irradiation facilities. By
considering current situation after completing main
purpose of the facility and the cost consideration for
maintenance, it has been decided to be decommissioned.
Main facilities except pool and water circulation
system has been removed. This is the third case of
the decommissioning (first case for critical facility)
carried out under the regulation law for the reactors
in Japan.
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New Decommissioning rule of the United States

Hideaki YAMAMOTO

- >

The United States Nuclear Regulatory Commission has amended its radiation protection
standards to include radiological criteria for license termination. The criteria provide a consistent
regulatory basis for determining the extent to which lands and structures must be remediated
before decommissioning of a NRC — licensed site can be considered complete and the license
terminated. A site will be considered acceptable for unrestricted use if the residual radioactivity

results in a public dose that does not exceed 0.25 mSv per year.

The author outlines the new standards, which was published in the Federal Register of

July 21, 1997.

1. LI

KEE - IEEIE A4S (Nuclear Regulatory
Commission, LI'F [NRCJ &v9 o) 13, TéFa]i#
1E (license termination) o7z OFESTERRA M IL# |
DREE#E@E & L TEFHEAL0 CFR Part 20 MY
SHEICTT A ED o okl | 2 KIE L. 19974
TRA21BHIOESK (Federal register)” T/AT
L7co 605705 [FFn]BEIED 7o 8 DS RR P2
#42] 2, 10 CFR Part 20 ® Subpart E &7 - 72,
HEEOMTIABIZ 199788208 TH 5 M. &
A%x 19988 H20 X CHMT A &N TE B &
IhTh3,

ARTE., COEMCHEET 2 ERICE TS,
HHEE BT v a7 =) IKDOLT
FRELT %,

2. BB

NRC iz, KEMN®D 10,0007 Mas%ic 3505 5 14T
PEE O BLE R FERICH L CHFR (license) 25 %
T3, JFR[ 2 o F A ek O E s g E M E
DFEROKAIEEEER L THROF I v s
VT EITOD, £DOH A b DB (release) %4 T
$HBHENRCHHETLcHE. NRCIZEFA[AFIET
b, TITLIHBRKEE, e[ E T L BEOERE N
OHENB I EAWRT ZDT, —RRHICIE, F0Y
A PRI ENETERL B THEASAS Z &
5,

BRI D DRIz 2472 » T, NRC 313k, #~
DFEF T EHBE EOBE®ERE L, HHL
T&f, CORBELT. FR, BRAMNENHRL D
EEFE O USRI REZLHEDIRH N R AN S 2 E0H
o1z foE AN BFF R O A I % B A

BAFET AR S IEF Uapan Atomic Energy Research Institute)
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55t 1.86” WELFEMRIOT I v a7
CHEER NS H B,

oL RBHEIOH O HIIH LT NRCiR, HX
GBS - BIFEFE K2 (National Council on
Radiation Protection and Measurements, L4
T INCRPI| &v9H o). EHHEBENEERE S
(International Commission on Radiological
Protection. LIF TICRPJ &9 o) %, KERH
ORI L BRI AENERE U oBm., RS
IR CHIHRBIEREH oML, 733 v ¥ 3
U7 ORBERMELBF AT, BEMET O, F
KOF 3y v sz L 7 OBHEIEREEH TR
THIEELR,

COBEIMOHER, T3 v sy DEAD
BT & T L HBICEA T E 2SR
JEHEABENT UBRBNCE D AN D 2 &l AROR
FREBBOHENL Q@RI Do FEICITA
BEHICHBIE, WANAEY A TOHFAFEILE
HZ U TEEEE L s AN TEE LHIXH 5
ZECTI Ly v s 2 U UEENEIIE LT,
W EOHELS BN TR T (NI & WL
DOFENH 5 ENRC FHIWT L,

Z 2T, HEMAEARETY 2B T NRCIZ 1994 4
SRHIZERE 2 AR L. BFE1RF TE2ERABOD
W& Ui, £, T, 2N -2 > 3y
TEREM L, BERICETIHmBEED L, O,
A0 IEH, BERHEFT (Environmental
Protection Agency. LI'F TEPAJ &9 ). T
JVF -4 (Department of Energy. LIF DOE]
L) EEIMBUT ORI, MBI O, %
He BET AU A AOREE, S, 1004LL EOER
NHERONILEDIETHE, TNODOBRERZ
ZTHEEROERS 21T, HEORERELSD
LSEORBREENEEINL, CORREEICES
L& NRCIZ, 209 4 NOBKEIEHTH S
MM B Lt B,

3. FHEEDOBEATE

ZOREEL NRCHOFIHER % b Dk ic @A &
No, $Hbb, BrOEE, EF. I - HHH
DEHM TR EDE =+ £, A2 EFERL T
BIEE (REROMEE D™ Z v % b U LS st
B 2% Bk is. EPAOFRE CTH H1H.

OFEEDBM AT L) BEF. BFHOREFR%
BURTBREY 1 7 VRO B & RS E
AR Thrsd, £72. NRCOBIDILEEI & 2555
ZWAiH, COREOHAN NI, SLAX
VST B AL 5 B3R B & UME L AL TS 1
M HEES DA RIS (M 1 BRIT & L m B MR
AR EN S WKLY T v EllE b VLD
REMXTH D,

4. HEEOAR

¥rAdE Subpart E [EFRIFEILE O 729 O RSTAR PRk
JEHE ] 3, LITO 6N S5,

20.1401 T8 —MRIRE S L OH M R
20.140278 FEPRE(EMA (unrestricted use) @
720 O ST HR B o AL 4
BRESRHETICH T BHFAFELDID
D F ik
ZFABE I O 728D D F R FEHE
20.1405I8 ZAR|AOEHIB L UAROEM
20.1406 T8 B0 KM
INSDEDS B, WEBHEOBINoFEE S
B0, FRAEHEAHEE U 20.14023H5 £ U 20.
1403THT H 3,

20.140318

20.1404 15

4.1 FREFERAOKREEE

HHEYAPNTTFII s IHET L. NRC
MEHFAOREILEFTHOE. FDOH A MIXT HHFA %
T EFEOFBRIELLLDT, EOEDOH A b (D
i) ORE e RESINL L, FRANIE,
A FREREEAFENTICHRESNSE Z &I 5,
NRCl., MM FI33 v s FE&THDOS A b
ORBLELLHOHATHAEEL T B,
201402 g RIEHEIT, FA A2 Z I EDIUY
NoZAETFII v va v VOEREETHY .
NRC OB & 5 Z SR BEL D ] &Ml o R HET
Hb, BBIZINE, F 4 MESHRRERZDTH
59 (F70EB05) HRETHLH D,
PTIZ0%X2E0oRRET - 12,

r20.1402 18 FEREAEFH D 72 o D H AT HR P sl AL e
SNy 775 v RIEHER D S X BRI EE 12 B B AT sk
12 & B IREE L DOFHRIHERL R O 2 E MR G T
SOEK BH# T KIEN S D b D4 EH T 2bmrem /4
(0.25mSv /1) £#8BA Y, HhOBEAMSENSEDY
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ICHERCATRES IR 0 &Ly (ALARA) UARJLIZIERZ ©
Thauold, ¥4 bOEREFAIEATES L
Hiahnb, ALARAD URLABRFET A2, B
ek & UBEEYM I - TRETA[EEHOH 5
BN ETOFHICL AL E, HoWwEIEEE
ERIZONB T NERE S0,

4.2 [REXRMT OFrIBEL

fidd &k NRCiZ, JERE(FER N ATELE
DY A POFEBHELLHYDATHEELTS, L
ML, A MI—EORENRE SN E ORI
THHADEILETY ZENDbOHLELT, 4E
DYIETHD T BEXMFT OFFAIBEIE DB E & %
e to & A, KB M EHE R RELE T
HEENRTFTII v a3 v AT, 2OH A M
A —fFrEEO THAME U CTHRT 2 &0 ) &4
(& THFa[OFEIEERETIHENINITEHT D
CIEPRE A H T IEaF el BELE #2113, BRI f3 o Hlith
IZHADMHLNE),

20.1403 1013, JEPRE(EH O R GTHR DG AL A8 12
BT 5L ICHEBNSREA KBS E21TAN. M A
S TARPEBEBILLE S TOHFIZE->TLEI L7
Bit. MEGFHTOFFEENEATEL SR X
NBELTND, 7o& 2, Hol 5 3w O 1 4t
PERZFE TR bR s 244 FERFEL. JE
BRLGE (3 FR D I AT AR PG FE MBI B 3 S B B 7o T 1T K
WO LEADIL TS S~EX LS niEE o i
WET D, EORIENZ DT, D45, &k
DILBEFHIC L BIEEEHD L 12 B 0[REENH B,
ZhitlN T, T ¢ T, FRBEIERD
HAMSTREN R ST 32 E TOM. A b~DILALE
IEFE A MERF T 5 2 & (HIEMSEE) 248 ELT
P[RS 5130 NARPEEICE > TOEB/N
ENELSHENHDIRS,

20.1403IHIC1F. RERET OFAIBEIENED S
NBEMHE LT, BERIEEIC L 2 RELMDF
IR E O R IR 2 EAS, 0.25mSv /EA B
RBNE DT B EDOTELHIEMNEEOKE %
PIBEILDEGEFE T2 2 &L BIEITH A DR
FEBONEEF S HNEERIENTEEZ LI
(B Y 1 P AEET 28865 5) 5708
RIEDHEEIZH A T EEAHEL T B,

5. IREEEDFERM

NRC(F 1994 FEDHEEEIZL T, 7T 1 v ¥ 3
— v 7OHEE BEAMICE., (Y1 bROEEY.
TE, HTKZ OMDEARTS ORISR O i
A, FNOBEFBDONy 775 0 NEE EXE
TEBOURVIEREES R &1 THHELL, L
MU, FEEIZR, $B5F33 v vraZ IRERTL
fobkE, COBENEREINT NS I EAAT S
O BEMEMASZAE., EREIN TSI &
A - HERTHAOIL) MO THETHL E LT, N
v RED BB LA (AN B
PREE) #3ZFE L. chaitg 52 LT L7,

IO [EMHLEHERIBE] A, 0.25mSv. ETH
D, ZORERIMIL, IRDIFCDIZREITE S,
(1) ZOREEAMFTLHIEICE-T, 733 v ¥
3 DV VR TRIIEE T ARSI HICL S REKD
g < LA, 10 CFR Part 200 HE LT 5
RO RIRE ImSv HICHi~NT, [+5 70 Rt %
E N A | AN DAY V2 B N A< S
(2) ZOREAERT 572012975 . MR o ERiE»
Wi, HHREEO PP, BE LCEEOMN
DEHIUAO RGN, FERENLGEHATEY
L BYUBBHDTH B I &,

NN G IS B3 S A3 723 3 NI AR |4 AN PR 7 [P - N
VDEDDABMN, Fa3vvaZ V& THICEY
T WA HEWE 2 T DEROBSMIEN ST T
BIENH->TH, FNODHWHITLITLIBEEHDE
WISV FEABA LN EARAET B L HHET
HHELTWE, Tbb, lmSv,/ 4458 LT,
Bx OBBICHEMBELE O A TS, Thoiil
HEx [958 Eb > 12RO LRIV ITBET
LHEWHEZFTHD, ImSv./ HEE L DITHHET
LMD T, NRCIHEUT DA >0 HIH42 B8 L1,

D NCRP2#H4No.116” 0T, $30EDD

ETARIN OB R0 E 2B IEREE . 0.25mSy

SEERBIZLEABRELL AL 0T HEDTH - T

BASHNELTWLASI &,

@ ICRPEHENHLDOHT, ¥4 bDFIT 3 v

YaZ VO OREREMHEICOOT, 0.3mSy

S EERET Db anic LNV ET B L

EHEZELTLWA I &,

@ 40 CFR Part 190, 10 CFR Part 617



Journal of the RANDEC No.17 (Dec. 1997)

NE o AL EE DRI I #E AL ITmSy S E D 25

UYL FOETHRELTNSZ &)

@ NRCOMHHEREMHBMERES (Advisory

Committee on Nuclear Waste (ACNW)) A%,

BRI M3 F G AEAB A 2 EHROBEN SR

BRZIEC T2 8B T b EDHIC

VB, ImSv/ED25F 1230 % A mERET S

OWENTHDEDEZRRLTINDEI &

IhhoaBBLICHER, ImSv. X245 L7TO.
25mSv /FAHE U,

—f., 0.25mSv /" FEEKTAIHOTITI v
s 7EHRAORFMLYIZOD>0 TR, NRCOE T IV
A4 PEFELTHABLALEZ A, 0.25mSv. H &
NbESIENBELALVAERT A &L, 5D
KE-TlR, HNUERTITAS &bl o1
ELTAE, Licht-T, 20.140218IC ALARA O
PEHENREDAFNS ST -T2,

6. #FHLULAE - AA

201402 D E£ 123, WO L HEE
UL HEOH LOAENEDAFNA TS, 2O
7o, 20.1003TTEN S OER - BERMTHA
Tb, ek ARIOS b, EELEEZZONZ10
IO THET %,

(1) M358 M 4thae (Residual radioactivity) ]

fit sk o B A T3 . Residual radioactive
material &0 HEM, AN ST T L AHE L
EICRETHRENEERTIHBL L TEDNT
WIS FERIRSIEEE K O RO EE IS 2 HGE
Thbo sl 2% LEHEDOEFROTICITb N iGE
O E L THE UlgET. Y1 PROHIEY.
P LEE, TRz othoBEPICEET S0
EEFRESN TS, FREITHEKEICY 1 PRI
B S NG E P b T hic M T %,
(2) TNy o750 Khvs XEnlEel

(Distinguishable from background) |

&HOWHEEMO N, 1 MEHICkBiT 5%
DDy 7 75 KRR & i L THEHmIC
HEILBLZZ L2 05, HEWPOBEOEAE.
BUOMAROBEL Ny 7 75 L KREERL
LT, e &g 5, ez, MG RIEREm. +—
NABEUOHAFEARNTITY) I EEINTL S,
B s LIiIc. ool FEic 20 TNRC

THEEHORELFEL T 5,
(3) TRELEMHOFHHIHE AR B

(Average member of critical group) |
MEEOKED, [RIBVBEEZTS0EHOR
MELA (Individual likely to receive the highest
dose) | IZ@AINT &0 T, NRCOHAINTIZ
FLOAHETH L, RETIREEMRbEOEEC Y
FUANIEBHTLEAE S, NRCIEH&ELT, &
WT 4 L TBE Y T YA BT 5 EE T P
HWEEY U 4 THHAN TR 3 2 BEE -2
T3,
(4) THeERhRR Y &

(Total effective dose equivalent (TEDE)) |
EMRA R Y SRR B YR E E ST Lo
DTH b,

7. REFEFHORE

NRC (3, HEHIZEES 2 0 2 ORI O
EEEHTNE, INo6DH b, fEILEE~OH
HAEREYT B FHcB T 2EIEE & LTk, 2/
DTFENRENETETH 2,

WEIBEOER 2RI T 38875 &0 BEBYEN
FETE LI LA, 03, 2 ORI Bl 7o 1
S LT TR — =2 7] OBISENTIES
NTWDB, COTETIR, V— 25— LPRIFERR
PS4 FEHD/ S A — 5 OEAIZHAE T .
BRAEAMTETADILHOMLOHEIN T2
BEHANTEHLE D S0 o TH TS
HBonsLo7o—y— bREEINDE Z L1074
AHDETHANSE, COLHIUNRT Y —= vk
. iR © O BEHEBEE ARG JeBh 1k B EE (40
CFR Part 61) IZEE&LTWA I EAERTIRICES
EAEMELTHEINCLEERHE, ZDHE:
3. 7e—v— O AMICHFBEENERR. PR
EEEEOHEAED T I EITE » Ty BHE
MO T, IR L2 AR OHE Y F OB EE R
NESNB 0T, 7o—>— bEELAEMT L
WER DR~ )+ NI E2a—YBHY 7+ 27T
RfrxhTERLTLEY T,

WS A MRREBEB RN LT Y bR
ORI AT D 2A A 73 B BEE A BT AT & 2 F AT
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Development of Remote Dismantling of Nuclear Reactor
with Laser transmitted through Optical Fiber

Kunisuke TSURUMAKI* Hidehiko MIYAO* Hideo TOMIOKA™
Junichi ADACHI** Takashi SAKURAI** Hideki OKADO**
Akivoshi HAYAKAWA™  Norivuki TSUKINO**  Masaharu NAKAZAWA***

A remote cutting system with laser transmitted through optical fiber is promising for
dismantling of nuclear reactor.

RANDEC has been developing a dismantling system of in— vessel components with laser
through optical [iber, using Chemical Oxygen lodine Laser (COIL)

COIL is of advantage to application to dismantling of in— vessel components through optical
fiber because of its laser characteristics

[for establishment of the dismantling system, these techniques such as the optimum design
of a laser [ocussing head, laser transmission through fiber, impinging of laser beam into
fiber of small core diameter etc. are present concerns.

We have made some test equipments for trial and tested, as the initial step of the development
program.

The following has been obtained as test results up to the present;
1) 1kW power laser beam could be impinged stably into 0.3mm core diameter fiber.
2) Basic characterisics (cutting ability,kerf,secondary waste etc.) of the developed cutting
head by 1kW power laser could be clarified by the test.

This development has been performed on a consignment to RANDEC from the Science
and Technology Agency of Japan.
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* ok IS T2 (Kawasaki Heavy Industries, LTD)

%k ok ETKA (University of Tokyo)
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Analysis of Tritium in Concrete
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There are some types of reactors using heavy water for a coolant and a moderator in
the world. Structural materials of these reactors must be contaminated with tritium which
have been generated from heavy hydrogen in a nuclear reaction during operation of the
reactor. Contamination with the tritium in the reactor facilities, therefore, have to be checked
prior to decommissioning of the facility. It is well known that tritium in solid body is necessary
to be isolated from the body before the radioactivity measurement, because tritium is a f
emitter. This paper describes a method for separation of tritium in concrete /mortar and

for collection of the tritium which was developed in our organization, RANDEC.
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Photo.1 Whole View of the Apparatus for
Separation and Collection of Tritium in
Concrete
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Photo. 2 Tritium Trap-Tubes Used in the Exprei-
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Table. 1 Conditions Studied for Separation and
Collection of Tritium
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Fig. 7 Tritium Concentration Measured on
Irradiated Concrete
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Table. 3 Weight-Loss Percentage of Concrete with
Heating-Time at 900°C
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Research and Development on Decontamination
Technology for Radioactive Solid Waste {
— Decontamination technologies of NGK —
Yoichi KARITA

In Japanese nuclear facilities, decontamination treatment for radiactive solid wastes is not
so popular by various reasons. However in near future deommissioning age, decontamination
technology is one of the most important ones such as incineration, melting and compaction.

NGK has introduced several decontamination technologies from Karlsruhe Research Center
(FZK) in Germany and developed the dry — blasting and strong acid chemical decontamination
technologies from them. This paper describes FZK's current level of their technologies and
results, and also the outline of the decontamination technology development by NGK.

FZK recycles several 100 tons of radioactive metal waste annually. And also large equipment
is decontaminated by the dry — blasting and chemical polishing. As a result, it is succeeded
to recycle more than 90 % of radioactive waste.

NGK has used the dry — blasting for radioactive metal waste generated from LWR to decontaminate
more than 80 % of the waste to a contamination level less than the detection limit with
extremely small amount of secondary waste in a range 4 —5%. This proves that this system
is highly applicable to the radioactive waste decontamination process. For chemical decontamination
technology, NGK has developed a variety of methods, such as dipping, barreling, pasting,
and foaming with strong mixed acid, consisting of nitric acid, hydrochloric acid, and hydrofluoric
acid. For spent liquid waste treatment technology, NGK has studied the acid recovery technologies,
such as heating evaporation, diffuse — dialysis, electro — dialysis with bi — polar membrane
and molten salt electrolysis of sodium nitrate using beta — A?,0, ceramic electrolyte. Finally,
it is achieved that the melt — solidification method greatly reduces and stabilizes the secondery
waste from decontamination treatment.

BAG AL (B o027 VHERE ) F—F 5 gD
(Energy and Nuclear System Equipment Division. Engineering Business Group ; NGK Insulators, Ltd.)
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Table. 4 Mass and activity flows during
processing of large components at FZK

- Activity. Bq
Large component | Processing path Mass. N T3
:
Transport cask UR 104,375 2.78 E+03 1.38 E+05
TN 1300 St 5.894 1.00 E+05 1.20 E+08
RA 5.237 113 E+06 1.19 E+09
High-pressure UR 15.235 - 9.30 E+05
Precheater (2x) St 51.940 2.59 E+06 5.28 E+08
RA 824 1.80 E+05 1.34 E+07
Turbine (2x) UR 465.651 - 4.67 E+06
St 15.061 - 1.21 E+08
[ntcrmediate UR 70,822 - 1.86 E+04
cooler {4x) S1 - bt
Total 735.037 3.50 E+06 1.98 E+09

* Transfer to unrestricted reuse (UR)  about 90%
- Transfer to melting (SI) about 9%
- Further processing by compaction (RA) about 1%
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Fig. 7 Large component decontamination at FZK
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Fig. 9 Flow sheet of the dryblast pilot plant
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Table. 5 Decontamination factor at one throw of
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Fig. 11 Relation between dry blast cycle and
before/after contamination level and
radioactivity of grid
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Table. 6 Decontamination factor at circulating of
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2.1~6 <0.12~0.34 19 0.24
10~26 0.32~0.94 25 0.89

ARG R 0.084kg/cad (FRAMI0 0 mFANZHIH)
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Fig. 13 Pilot test plant of impeller-throw dry balsting in barrel

Fig. 14 Barrel type dry blasting equipment

Table. 8 Cold test results on barrel type dry
blasting for carbon steel angle

100kg/batch 50kg/batch 0kg/atch
ALFRERM | RREAY (gl | BIDIL w | IREAT g | SWELE @] -
1053 0.37 9.2 0.19 92 -
204 0.43 10.5 0.23 11.0 -
304 0.48 1.7 0.27 12.8 -
ﬁﬂfé§}i 4.15 426 3.83
; Z Z if f’;:; 0.71 0.47 0.54
&t 4.86 473 437
HE{EH LRGN
TR o AL 4R C 70kg/min BREYEKTE 0m
7% b N f ik 18004 X600Lam REDRAKLR: 20k
@ [ B®2~30r LRFEREYEER © 200kg/E
LR EMLEER 0.1200@
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Fig 20 Flow sheet of the chemical decontamination pilot plant with acid recovery

unit by diffuse-dialysis
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Fig. 21 Photograph of chemical decontamination
pilot plant(view of diffuse-dialysis)

INICEY ., BRERO TN FINES L OH
MEOMMABRBENE Z L1223 (BEAA VB
2Eh1,/72~1,/4),
BORMEDI D, 7457 EiASBRENDLETH

D, THEBETLILHENRSD A, LRET» O HAE
T5EBIEOREKNEE L TN & 5 B [E Y
EL BRBIC L BEBEL AR A fo, MENE R — L
RIg7 128 T 200~300°C. /BEII#I 1500°C T - T
WE, RBREREEET 5, BRHE(OHEE. B
#HATHAHHCL NOxiZ, 73 N"THRLTHE

AL HBOENOXEN2EO2IHLTHEEL,, 7
v HRIGBERFERTCaF L LCELT 22 ENREF L
A%

INERAEC L BEEENIZ . BT BN R — T
BRBETLEOHEIIE N TRITENIRETH A
DEBEIBRKELDPF U,

I THREFROBELARE (T LHA LI
BBV AE - 1B B O 2IREFE LA 8T 5, LB
B RBERTORFHAOBMEE GESE) 4B d
5HDTHO. LD~ EHIZHF 2 HCL{Z 60~
70 % . HNO3 1290 %L BV ASAEET & - 72,

BRIEICIS T T B EBA 4 U RNB 0 EE1E. MK
BHEEIZ D, BETTIOR & DT/ WA, &
BAA PRGBS EENRE CILEENFTORE

_49_



TIIy s UEER E1TE (1997TH12 /)

MKELHB, BlELTImX ImX lemD AT v
L 2§l (80kg. 102, 2m®) % 30 u mikEEL 755y
FHET AL BLETLOL DTN

R RS IR A ED LS (19508 0 OIE)

(&1 Ca(OH)® (RIEAL
(EHAE) KEBIMZT o U8 kg B 0.5kg(0.06 £)
RIS 3.4kg(1.70) BRALH %4 1.Tkg(0.6 1)

(LBBIT) | KB 25 » V¥ 1kg &B40.5kg(0.062)
PREIE L Tkg(0.850) BRftan %4 0.85kg(0.30)

D YEBOENT A E AR RE 3R ET B,

ERIENE L 0B AR T v VARV TEHELT
b HEHMTROEEOERD 20 %550 2 KL
MZHERES 2, EHOEF =R HATAIELI0%5E 5D .
ERREELIA O XL TR EIZH D 20 %
LARWMIZE S Z 5N 5 a[figEnd 5 DD 2IRFEEY
MERXZNEODIBEEN L,

R AT A S EMEs 2B TE LD TH
Mk ouic 1 /3FEOREIZL S, L L, L
HOET 2 b WA, $97 % ERMsak D | L8
BITICED ChAEHT A ENTE L, & 51T,
FEBOBRETHBBEOEL LB ELIHALH Y.
oA 2 KRR U BEIRALE T, RGBT I3 IS
Trh& A9,

SHIET MR RIE SN A EHIZH 5
N, ZNSDERMAEFIRT S Z &0 TENITILEE
WIS K AEEMIEHE TH A M, #nLl b, LT
EEIUL T B304 78 U AN U,

LD UVIEEGERT R B OA .2 H 2 BEDOHRT
W I 4+ 2 2 3 TE B0, &0 Ha
TINEENDIENTERNENIIRRYH B,

6.2.3 NAR-SEIZLBERBERE

WA R - FTBELREREIIEL S, RERRLED
70 —%Fig.221IR"T, tHAE-15EE - 7 v EE (20% ¢

2% :3%) ORAH (1) TZRF v L AMAERH
30mmiE#E L#H50g.72& L, 3M @ KOH TH 1
(pH13) U, EEE A AB L1, AHIEN A F—
TR LA ELEN (2dm?2 X 58, F# 6cm . sec.
BREE10A/dm2, 48R %1T- 7 (B4 Fig.
23) MR EA17c KOH iGN HEA L, EUNE I3

ISR fEbn b,

KizgNad v b7 ot OBERENECBIZHER

5o il (Fe. Niv CLOKEE(LH R Z v 2 300m
2. 330g. F/KHET0%) (e lErianly TraaE
L7ce Fig.2412, EHEIFM & o BIYE % 19,
NO, . C¢ . F oMaTE =41, 4P TIFIF 20
BT &2,

b & H1, AFERILSERER L DERL
PoBRE . EARMICATHNTE 2 2 L1275, il
¥11500 CTim@hBh®l (34g) ZEN b’CZfrl‘a’ifﬂb\
80g (30me) OEALENES NI,

[EILRE:

A
BET (HF. HCL HNO:. Fe. Cr. Ni)
Fik (MK
TR
@7 L7 (Fe(OH)s. c:(on);)
(KOH) [ Ni(OH):

*——‘—"1 FH558

A (KF. KNOy)

|

F Eittk
(lx'f-i?f;ﬁﬁ%) (Fe-Ni-Cr+Slag)
BiiEAK

Fig. 22 Spent acid recovery process by
electrodialysis with bi-polar membrane

Fig. 23 Test apparatus of electrodialysis with
bi.polar membrane



Journal of the RANDEC No.17 (Dec. 1997)

BEEM (h)

Fig. 24 Recovery of acid by electrodialysis with
bi-polar membrane
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aqueous solution of various sodium salts
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Fig. 26 Schema and test apparatus of molten salt
electrolysis process for acid and base
recovery from sodium nitrate
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Decommissioning of the Critical Facility JMTRC 4

Takashi TAKEDA*, Bunsaku Komukal*, Tomoaki MATSUI"
Yoshihiro KomMmori**, Kazuo Fuiiki*, Norikazu OOOKA*

P P . g . N

JMTRC (Japan Materials Testing Reactor Critical facility) was built in 1965 in advance to
the JMTR operation. It has been utilized in performing various critical experiments to collect
data on characteristics of JMTR core and in — core irradiation facilities. By considering current
situation aiter completing main purpocse of the facility and the cost consideration for maintenance,
it has been decided to be decommissioned. Main facilities except pool and water circulation
system has been removed. This is the third case of the decommissioning (first case for critical
facility) carried out under the regulation law for the reactors in Japan.
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Photo3 Inside view of CF room after dismantling
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RANDEC’s Capability

Research Association for Nuclear Facility
Decommissioning (RANDEC) plays a key
role in establishing overall technology for

decommissioning nuclear facilities.

The capability and service of RANDEC are to;

Implement decommissioning research,
development and investigation.

\ 4

Provide technical information on decommissioning.

4

Train for decommissioning.

L 2

Inform and enlighten the public
about decommissioning.
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