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| SUMMARIES

Basic Approach to the Disposal of Low Level Radioactive
Waste Generated from Nuclear Reactors Containing Com-
paratively High Radioactivity

Yoshinori MORIYAMA
J.RANDEC, No.19 (Dec. 1998) page2 ~ 12, 6 Figures

Low level radioactive wastes(LLW) generated from nuclear
reactors are classfied into three categories: LLW containing
comparatively highradioactivity; low level radioactive waste;
very low level radioactivewaste. Spent control rods, part of
ion exchange resin and parts of core internals are examples
of LLW containing compratively high radioactivity. The Adwvi-
sory Committee of Atomic Energy Commission published the
report "Basic Approach to the Disposal of LLW from Nuclear
Reactors Containing Comparatively High Radioactivity" in
October 1998.The main points of the proposed concept of dis-
posal are as follows:

dispose of underground deep enough not to disturb com-
monland use  (e.g. 50 to 100m deep);

dispose of underground where radionuclides migrate very
slowly;

dispose of with artificial engineered barrier which has the
same

function as the concrete pit;

control human activities such as land use of disposal site
for a few hundreds years.

Development of Plasma Jet Torch for Decommissioning

Yasutaka FUKUI, Kenrichi TANIMOTO
J.RANDEC, No.19 (Dec. 1998) page 13 ~ 22, 12 Figures,
1 Table

The Plasma jet torch to cut both metal and non metal has
been developed, as the cutting technique for the decommis-
sioning of nuclear fuel cycle facilities. "The plasma fluid Analy-
sis code" was developed to make clear the physical behavior
of plasma fluid to influence the electromagnetic field, mate-
rial constant of neuter gas, flow rate and fluid velocity, shape
of torch nozzle such as. This code is applied for the design of
smaller size plasma jet torch which has high endurance and
cutting ability. The plasma fluid was analyzed by this code to
investigate the influence of nozzle shape on the plasma. The
most suitable nozzle shape of plasma jet torch was designed
as the results of numerical analysis. The plasma jet torch of
which practicality was confirmed by experiment was made
according to this design. The cutting ability and endurance of
this plasma jet torch were enough.

Restoration works of the Bituminization Demonstration Fa-
cility of JNC Tokai Works
Tsutomu UENO, Shinichi INAMI, Atsushi AOSHIMA,
Takashi ISHIBASHI, Akio KAWAGUCHI
J.RANDEC, No.19 (Dec. 1998) page23 ~ 50, 21 Figures,
5 Tables

On March 11 1997, at the Bituminization Demonstration
Facility (BDF), the fire/explosion incident occurred. We have
taken restoration works to recover the confinement of the fa-
cility and decontamination works. Besides the restration
works, sampling and investigation works had been carried
out to identify the causes of the incident.

The restration works were proceeded by two phases :
safety assurance works and safety control works. The first,
safety assurance works were conducted to prevent radioac-
tivity from releasing out of the facility. The second, safety con-
trol works were done to repair the existing ventilation system
and to decontaminate the facility.

All these works were completed by the end of September
1998, and the confinement function of the facility was recov-
ered.

Research and Development Activities for Nuclear Facilities
Decommissioning
— Developing Technology of IHI Co., Ltd. —
Hiroe KOBAYASHI, Toshiyuki ITO, Toshiki FUKUI,
Keigo MIO, Yutaka OMURA,
Toshio KOJIMA, Kazuo WATANABE.
J.RANDEC, No.19 (Dec. 1998) page51 ~ 61, 11 Figures,
2 Tables

Ishikawajima-Harima Heavy Industries Co., Ltd.(IHI) is
conducting research and development of decommissioning
technology for nuclear facilities, which includes not only key
technology for de-contamination, dismantling, cutting, evalu-
ation for radioactivity, remote operation and control, wastes
discrimination, wastes treatment and disposal but also sys-
tem engineering for such projects. IHI has taken a part of JPDR
decommissioning project and Involves in other decommission-
ing projects.This paper shows an outline of [HI's activities for
research and development of decommissioning technology
for nuclear facilities.
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Basic Approach to the Disposal of Low Level Radioactive Waste
Generated from Nuclear Reactors Containing Comparatively
' High Radioactivity

L FE

Yoshinori Morivama

Low level radioactive wastes (LLW) generated from nuclear reactors are classfied into three categories: LW con-
taining comparatively highradioactivity; low level radioactive waste; very low level radioactivewaste. Spent control
rods, part of ion exchange resin and parts of core internals are examples of LLW containing compratively high
radioactivity. The Advisory Committee of Atomic Energy Commission published the report "Basic Approach to the
Disposal of LLW from Nuclear Reactors Containing Comparatively High Radioactivity" in October 1998.The main

points of the proposed concept of disposal are as follows:

dispose of underground deep enough not to disturb common land use  (e.g. 50 to 100m deep);
dispose of underground where radionuclides migrate very slowly;
dispose of with artificial engineered barrier which has the same

function as the concrete pit;

control human activities such as land use of disposal site for a few hundreds years.
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Development of Plasma Jet Torch for Decommissioning
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Yasutaka Fukur, Ken-ichi TANIMOTO
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The Plasma jet torch to cut both metal and non metal has been developed, as the cutting technique for the decom-
missioning of nuclear fuel cycle facilities. "The plasma fluid Analysis code" was developed to make clear the physical
behavior of plasma fluid to influence the electromagnetic field, material constant of neuter gas, flow rate and fluid
velocity, shape of torch nozzle such as. This code is applied for the design of smaller size plasma jet torch which has
high endurance and cutting ability. The plasma fluid was analyzed by this code to investigate the influence of nozzle
shape on the plasma. The most suitable nozzle shape of plasma jet torch was designed as the results of numerical
analysis. The plasma jet torch of which practicality was confirmed by experiment was made according to this design.
The cutting ability and endurance of this plasma jet torch were enough.
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Restoration works of the Bituminization Demonstration Facility
of JNC Tokai Works

Atsushi Aostima, Takashi IsniBasnl, Akio KawaGUcHI

¥ 8, prk R,
HIE E, O B, I R

Tsutomu Ueno, Shinichi INamr,

On March 11 1997, at the Bitumninization Demonstration Facility (BDF), the fire/explosion incident occurred. We
have taken restoration works to recover the confinement of the facility and decontamination works. Besides the
restration works, sampling and investigation works had been carried out to identify the causes of the incident.

The restration works were proceeded by two phases : safety assurance works and safety control works. The first,
safety assurance works were conducted to prevent radioactivity from releasing out of the facility. The second, safety
control works were done to repair the existing ventilation system and to decontaminate the facility.

All these works were completed by the end of September 1998, and the confinement function of the facility was

recovered.
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Fig. 7 Circumustances of Filter unit and Filter Element

Table 2 Result of y spectrum analysis (Deposit material)

Table 3 Result of y spectrum analysis (Filter element)

Wiy (Bo/g) (No.1,2,4,6 % : Bg/cm?)
LR T Al121 A118 A234 A23S A333 G311 (No.3,SM : Bg/g)
241Am | 48401 | <2801 | 356402 | Z1E402 | <BE+01 | <7E+0) wilN\No.*| 1(HEPA) | 2(EpA) | 37w | agrera) | sGn | ecHepay
144Ce <4E+01 <2E+01 <3E+02 <BE+01 <6E+01 <6E+01 241Am <2E+00 40T <4E401 <BE-01 <6E+00 <8501
137Cs 2,1E403 1.7E403 1.4E+Q5 6.2E404 2.5E+04 1.88+04 )
134Cs | 206402 | 1.5E+02 | 1.3E+04 | S5.5E<03 | 236403 | 1.6£403 14108 <2E+00 | <3EOV | <4E407 | <7E01 | <SE400 [ <7E-OF
[rzssm | <msor | ciee0r | asge0z | zoeeoz | <seso1 | <eeeor 137Cs | 2.56+02 | 4.3E+01 | 4.7E+03 | 1.36402 | 5.96+03 | 2.0E+02
| 106Ru 5.7E+01 2.9E+01 4.96+03 2.3E+03 2.0E402 1.8E402 134Cs 2.3E+01 3.6E+00 | 3.5E+02 1.2E+01 S.0E+02 1.8E+01
103Ru <7E+00 <4E+00 «<BE+01 <2E+01 <2E+01 <ZE+Q1 125Sb <2E+00 <3E-01 <3E+01 <7E-01 <SE+00 <7E-01
R I O T A ) O B L R ) 106Ru | 3.2E+00 | 1.0£+400 | 1.96+02 | 1.4£+00 | 1.36402 | 2.26400
95Kb <4E+00 <2E+00 <2E+01 <7E+00 <5E+00 <7E+00
60Ca <4E+00 | 176400 | 2468402 | 126402 | 196401 T ieee01 103Rs <4E-01 | <BE02 | <1E+O1 | <3E-01 | <2E+00 | <3E-01
T 952r <3E-01 | <5E-02 | <SE+00 | <2E-01 | <9E+00 | <2E-01
|asno <2E-01 | <3E-02 | <3E+00 | <6E-02 | <SE+00 | <7E-02
[GOCo 2.66-01 | 5.26:02 | 116401 | <6E-02 | 1.16401 | 2.26-01
Table 4 Result of y spectrum analysis (Deposit material in the R152)
*Nifl (Bg/g) i (Bg/YaT M)
EEN\HHE | F5ANOBRRSME | K5 ANOIAREMT' | 47 LEjEE 1 ** LR 2* | FSANC.AMAE™ | FIANoOMEE' | A7 b**
241Am 1.3E+03 Z2.6E+03 1.0E+02 1.1E+02 <6.0E+01 <2.0E+01 <2.0E4+01
144Ce 2.6E+02 5.5E+02 <7.0E+01 <5.0E+01 <7.0E+01 <3.0E4+01 <2.0E+01
137Cs 1.7E+05 2.1E+05 3.0E+04 1.5E+04 2.5E+04 2.4E+03 1.3E+03
134Cs 1.5E+04 1.8£+04 3.0E+03 1.5E+03 2.4E403 2.4E+02 1.3E+02
125Sb 1.7E+03 3.6E+03 2.1e+02 1.4E+02 5.6E+01 2.3E+01 1.3E+01
106Ru 1.6E+04 4.9E+04 2.1E+03 1.5E+03 1.86+03 2.4E+02 1.0E+02
103Ru <7.0E+00 <7.0E+00 <2.0E+01 <2.0E+01 <2.0E+01 <4.0E+00 <3.0E+00
95Zr <5.0E+00 <6.0E+00 <9.0E+00 <7.0E+00 <8.0E+00 <2.0E+00 <2.0E+00
95Nb <3.0E+00 <3.0E+00 <5.0E+00 <4.0E+00 <4.0E+00 <2.0E+00 <9.0E+00
60Co S.7E+02 1.3E+03 5.5E+01 3.7E+01 2.6E+01 5.8E+00 2.7E400
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Table 5 Chemical composition of Deposit material

Bfi(me/g)
ENCET o SR A121 A234 A235 A333 G311
Co,* <0.05 <0.05 4.2 <0.05 0.092 <0.05
NO, <0.05 <0.05 3.5 2.2 <0.05 <0.05
NO.- 0.12 0.066 2.1 <0.05 1.7 2.5
S0.* 1.1 0.44 65 48 0.57 3.8
PO.* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
NH,* 1.2 2.5 0.09 <0.01 0.1 0.54
‘Total Salt 27 16 170 280 7.2 33
£ b 730 730 370 25 570 190

SR ILER & 2 0 BRSO R
PeArQ Q27 HICHE T U 7o, MBS ORI % Fig.912

Fig. 8 Surface Dsnsity of the BDF
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Research and Development Activities for Nuclear Facilities
Decommissioning
— Developing Technology of IHI Co., Lid. —

Hiroe Kosayasti, Toshiyuki ITo, Toshiki Fuxur,
Keigo Mio, Yutaka Omura, Toshio Kojima, Kazuo WATANARE.

Ishikawajima-Harima Heavy Industries Co., [.td.(IHI) is conducting research and development of decommission-
ing technology for nuclear facilities, which includes not only key technology for decontamination, dismantling, cut-
ting, evaluation for radioactivity, remote operation and control, wastes discrimination, wastes treatment and disposal
but also systemn engineering for such projects. IHI has taken a part of JPDR decommissioning project and Involves
in other decommissioning projects.

This paper shows an outline of [HI's activities for research and development of decommissioning technology for
nuclear facilities.
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#1 BIHBEBETE &) RIHFEET HLAHHE  (shikawajima-Harima Heavy Industries Co., Ltd.)
*2 BJISWEBELE B) FEFHWES FERIEFHE  (shikawajima-Harima Heavy Industries Co., Ltd.)
*¥3 RIISBEETE %) FRENEEL FMR7 7 F#HE  (shikawajima-Harima Heavy Industries Co., Ltd.)
*4 DINBHBEELE ) KT HEES EF%M%  (shikawajima-Harima Heavy Industries Co., Ltd.)



FTaAIyaZvIER OF195 (1998412 A)

- ERTREA A
- JASRELE Y X T 4
GBEZERA B UM FH A IR
FEFEMIRAS Y
{5 FH TR BT T i e 2

DTz Zh 6 OMZERBEOBE 2 S .

2. MEREDHE

2.1 B iR
LRI e LT, BaEEA v~ b ) G K
AW I DWW TR T 5,

(1) HeatagA v~ b ) FH

HRAHHEA vy b ) EHIEIS, B TEORE R
FHAET DBV OMRO T OB, & &
WhHilitd 5,

ZhFE T, THUS A FEEEY O F R T
BRSO 4 vy ) Bl AR L TW3,
—flELTaryy ) —rFxr 22 HA () I
& B BRI R IER O BUHEEL YR b Y
FENAR T, DORT 2— Fiz&k D EM L -RitE
Ay a2 ZEOREETREUCHEMK % ORIGEN
3 — FIZB UL R 5417 O B HE 4046 % S
L7z, SERO—F% Table. 11287, SRFRB
R R OBRILIEEOR A, MEECRA T 55k
SHEBETEYNZ (IR A & O th T ISHS RS
BREHLICL B DTH S, IFRBIEIRE YT
FUALNAEERETBE, AV —bFR Y RY
DAy o) — PAEISHEHERERE LTS S4H
DA WHAEEMEAE N E WS HIRZH TV S,

(2) BEAOERET

BEILHSE R QR T RO R EHRIZ BT, i
NOBIFIZEEB O#HIT < DR L U R4 T 2 vt
MEREEMOBMY) AR EEH THELEALNS,
THITIE HAFEBRER ST &L~V BESEmir e
A — ORI 4 2 LBHERNE 7o L
b R HEER OO R A B~ L, HEAR TN
W25 JRR-2 OB LB ICB U TR TR 2022/
R G R A AL 72,

Fig. TIZHUHEEA » -~ b V) GRS SR 4 Rl R
REL, EHOKREBYRESMEFEM L —HET

1.E+00
TOTAL E
> 1E-01
~
o
=
o 1E-02 |
ES)
=
# 1.E-03
1.E-04 ' : ~—
0 20 40 60 80
FrRUNEMNoDEEEE(cm)

Table 1 Activation distribution of concrete cask

JAAZ  CALCULATE JAF CENTER |ysar USING BIASED SN SET )

“.
.

\
|

e =
ST A 14 1 H

Fi

g. 1 Gamma-ray Dose distribution of reactor

T L35 T — PR 2 RICMikit I - F
DOT35Ch %, F T4 Fif# H§ 2 HAKEE TD
TR R A BRI A 2, T AREO M8
SEERNTNS,



Journal of the RANDEC Na19 (Dec. 1998)

2.2 B « BREAIH

JEF IR DO BRI E Iz B Ak - PR
3, &R oy o) - MEEWE NS E LR
HEM THIZBWTE, FIcEBa NS & L@k
Bl OFZEMRBE T > T 3,

YIS B L i — M EEE TR b T
B AR T 7 AU & £ X E afiifind B
A, T ZTIRHENE Luiif e LTy — i
#RATT 5,

P i B U IR T hiEi o B %@ I 13
BIEE AT < IGR L MUttt R A oK% B
H& UTirbh, (LENHHRIZE S 80 LWENS
BiokdeoickPlxhsd, 2Tk, BEOL—
PERGE L KR 75 R PEEIZOWTHET T 5.

(1) @D (v —)

L—Hic kB0l e LTiE, REEH 2k B3&H
I A —RRRITH D, YAG L — I LT, ¥k
OWEEUWT O FH~OBRIZBRS Tz, Ll
SEAE, B YAG L —HFHBHR X h, BEROUI
23 2 ARG B T 5, YAG L — ¥
K77 ANCTERBERETAIENTESZTT
B VI F—F2NBESHZLETES, £72,
AT LOEEMES S 5 =002, K To gl sl
BETH D, B YAG L —HIZ X 2 K EIHrEIT
SIGERT~OBEBAO AL 53, LHETREOEHEL,
fEXEROWIT BOMERA EVHFTE 5, FRIEH
BIZBWTY, Kt d 2RETOUINESE & IhE§
ST lICkD, EEAOWII RIZ1 R DK &
LILHAEETH S,

KIAPRUARIZHT S SUS04 B350
WraAERAE SR 4 Table. 24, A%h, Khizkd 5
mAVIW T EERE L, FhFh40mm, 30mm TH
D, L=¥ihimbEdazeickn, ZOEEX
GIZKELTHZLETHETH B, EFIZ, 268D
YAG L — FRIRBF RN ~ —F & A il %
fTo7=& T 4, SUS304 @2 50mm Dk o ) 43 ol
Th o7z, BT L TENL -V ToLl
Wi DB % Photo 1 12717,

BIEREIC W, BHSEESIET 25T
LIZHL, KhTcobllifeEAIERICHEYNTH 5,
BRI, KB TOYAG v —HIz X AT, AR
JET30mmBEETH 54, KOEREE+EDEIEE

1000

Power :2.5~3.5kW
Continuous wave
Material  :Type304
Assistgas :02
Position: Flat

o
o
r—

Cutting speed (cm/min)
=]

t

5 10 15 20 25 30 35 40 45
Thickness (mm)

Table 2 Laser Cutting Test Results for
Type 304 Stainless Steel Plate

Photo 1 Laser Cutting Surface of
Type 304 Stainless Steel Pipe

AEDEE~NERIVIREEA SN 5Eh, BT
~NOHHLREE LA 6N D,

(2) Brifdsify (v =4, kKT 7 A b)

a. L — FEgyuEe
L—HggkiE, L -7 L - 3 Y EEME

PORFUINA L=l cd 5, BT iRz sT



FIIyramvrEH $H19%5 (1998412 H)

AHbpdgfi e LTz, ZhE CizfbEmsem
M- B EEEAR E N TS, RMICH
4 HREEML EORIRNEEL S5, L — TR
it EREREMEICE R, S 0RIR SR
AAHET, RBEEHOREN BN SR EED
LOM[METREARA LT WA,

L —HRREEIE, 8o EmEic L —9REs R
U, 77 =Y avickh, REWEL BEWE
T XvRIZAEEL , TRECL - EmE & G
%, ENEBZE->TRRTLEDTH 5,

TAU =Y arkid, V—re e Eimi s st
Lizk &, THAAFBNIZE - T, REAREEIC L
HU, /SRR &BA THEO—82E5 - iy
ZHETH B,

JLALV—FEHNE L, HEERIROL —-FIZH
NRTILARHPEL, E—2HhBEOT, T3
LEEEHAE L, B L -RmOWE BRIz
BOoVREL - ERTATILEMNTES, F4, AL —
FOR BFEOMETO L — SR AE D,
HAgE L - RO RAERIZ 5 & 33 B R D,
F/, WEOBECL —-¥TIE, —BUCHE~N0 T
FILENINEINEDO THEMN DX Z I A X TH

i

a 4 o

Before W After

Fig. 2 Laser ablation

\ radiation equipment
Filter element.

Fig. 3 Schematic configuration of Laser decon-
tamination system

MAFBMXEEILNTES,

Fig. 2IcL —# 7 7L — ¥ 3 VIZ &k AR50 B
FEAMITRT, L —-YRERETIE, v — s
DAEBIRMIZBEETA LN TE, BREIhiey
B, WAl 7o TEHE TS| L7 4 L4 5 E Tl
T5Z LN TH 5. Fig. 312 L — FERIpEE O I
N ERT,

7, B E LT, SRR R, BEERY
EREZELIZE-C, BREEM, W, UYL
HETZEAZEMNHIToND, B ENNEL
BEA e - BMATEE AL S Zedinn, &
I, HATO LA THDHIENE, BEERELEDH|
KRB RE LW Eh b, TRBEERO
RAED KB L ERAHFTE S,

bk T 7 A b gk
AR (74 R) 77 bEE, BEBREIOKE
FEMZESITHREE L, MRS RHT A2 LItk D,

Photo 2 Ice blasting decontamination system



Journal of the RANDEC Na19 (Dec. 1998)

FEICfE, HERGL 7559 2 BR 4 B B BR 4y
HETH B,

FF iR OEMBE, MiEFEEBWT, BT
F-XREE, K7, FEORETRIFEERE
BCHD, B AR PEREEDSICLE
LBt Th s, £/, kBT, FI474 2%
TRIZEORARTHEHTE , BRI S0 1EE
BHORMI L > TR TFEBIRTAZLHAETS
%,
K7 7 A PRYSEEIZ, 77 A MR FRERE
7T A PRTHERE, RERE» SR, FE
R RiEBLZ2~TmMmOK 4 1~3kg/
min THERTAZ ENTES, KK T T R R
EOFBEE T % Photo 2 1271T,

BT T A MERIE, TOREERYRA R
i, RETEWOKRSE THREE DA E, KR
BOLHERENE, REMLHEY, 52 288
BAEWEEOREAH D, NSO M
MR OBERBIOBRIUENTH 5,

2.3 =Bl

R B AEEROHIT S KR L EEOW)
LD, BERFRERTRTH S, £72, BT
TP RfE R A BTN E - FFili 3 APRIcfE¥EE 2 3 2
V=Yg v¥aZ 8, BEEXEZREICHOMNE
ISED S -HEETH S, -

THITIR Zh g TE L ~ILEERR 77 7 A LA HTBE 5
O—EE LT, EEABNTANLVWERTY) 7
AE & M-S - BB EEO T2 ERRTREE
Yialb—V g VEOREMERREL WD, £/,
JRFIREAIC B AR TFEMIREICHVG S Kb
HEoRy VEARERL OB,

ZITE, Zhofiffins, FVELEYIT Y
TEA, HERREL BB R OK D REDE b
(ATRIS 21™) 2>\ TN+ 3,

(1) FUENEY 2Ty TH & BRI
E30i]

aTUAINTE YTy T

E AP AR S & BHNL K - Bl AR E

FRELT, BEDY I 2L -V 3 VIZHDILFY

BLEY I T 9TV AT (LT, KV AT LEH

§) BRI B0, AR AR EICED B

=izid, OFEEISEL-BSGERETHAZE, @
BRELD & BEEY 2 50 - —HOEEFIE, 7
UBTHhHIL, QEEERFEIBEL TSI L,
Ofea M EELENT 2 2012+ iR+
HEAZEERRORTHS, AtEB L THL 27
LERWTEy 27 9 TEETTHZEICED, A
ROFREEREE - ST 5 Z L AURETH B, Fig. 4
i, BB T T2 L — A

[OF a8 LAY o TTTT TR e e 1] S (= AR e (-
SEBOTRR 7 OB ETFIH, Bl 4 5 O/E
WT%IZ2WT, YIab—Y g viclETx, H4
DFELABFHIL, BEA THEARELE, £/,
Ialb—va VEREEEBOHBEICHEHELL, 2
DR, RETHEOLHBEEELEBL, Y6
EZHARTHIE S &4 /108K TE -,

A Z7 LTI, B8, oRy b, BEREE
M, #@NETHORLPEREROHRAH, & DHA
Fon, fEENROIIRESENTE S, ks, EEROD
BEEEETIZ, ERRPEXOREFME S T
HB,

Fig. 4 Digital Mock-Up for Crane Maintenance

b. ERRIRE R

TUANTEY I T v TR, BEOERy bOE
PRiRfEZIR Y 2 7 ANEERIMEEETH 5, R, 5%
R THizIh20KRy N T, VTALEA L
ZFH- =7 I 20OREMBERE NS, —RIIZ, 3



TAIyyam IR H195 (1998412 H)

KICCAD 7 — #IZEED S T <, BHEREOH
KDFZ=DIZ) TRH A AEESEIEIC D Z LA E,
ELATATIE, bbb e, BT a4
TELETNENTED, VT 44 A%IZEN
TWAHM, Y32 —Y g VEFLAKHREIZLE -
TEMHETHEZLAVES, HN—FY 7Tk
fF L iphlmEvam A fa L, TORMUERT
W5, ZORMEEA ELIZRESY, Boh T
HEA 5, TRy b7 — AOTUEEEEERR & B8k
TAHREEHB L,

Fig. 5137 OETHmO—FER4, ZOKTIE,
2RO EHEEE ORIz 7 — 252l , AAEHE
IZH 59Ny FLICTFREBEHT L0080 % £
BLTWEEOTHS, ZOE, uafy P 7—4lc
TIRAHENS 5E, FAOAL L TINELRE
METHLENWEIIZ, T-L0OR—-A&FH¥T 2
TENTES,

BEXERY 27 LB i R WM,
UsR oy b AEFIET S _ETHGeT IRERICHRIEHD
HHNT—FL vH T x— AN TIEIRICBR L
TW5, CADF— #IZEDSBEXI| L 27 A4 TIR
EFEOREMOEERE URERNE & EA Lo
F= 2 —HEXLHMLERHD, BRI AT OIS
MOHBMIZF YU T L -2 3 T ABEEEREIL,
TORBLEMRTHS, 5, BHEAEESIOEL
VAFLAIZHBLTWL FETH 5,

Fig. 5 Collision Avoidance Path Generation using Robot

(2) RhBERIED Ry b (AIRIS21™)

RTIFRRICES S ERERICB T A1EXR
OWIT ’RT7 27 £ AMH O MBS+ -+ 5 TRk
—2& LTATRERE TRy b (AIRIS21™) %
Hird 3,

HI ¢i3, BFhRERORFEMNREIZLIT3
FERDOME % R 5 FBRO—D L LT, KhTH
HEREETADOEy b (AIRIS21™) ZBAFE L 7=,
ZOuRy b, RPVOIREAREIOIEMIERTE %
P BT = IcBRRE &, R0 KbE %8R,
e B O iaHEsE < RO, b & O@EON A
MUER L 7o 7o, JEREIERRA TIE, WIEIRERREE

CERBIDFHTTOBAER, TRy F A P EERTE D

& @Iz S EATETH S,

ZO¥ER, vy bREEaYy b5, F—
FTUEAREE , IS (R TP ENESOIENE
BECIREREE, 7— 250 AEEE) » o
BEh3, AkiL, #EEH~OT7 22 E0[HEICT
57z, E&1E55mm T, A THTAFO B~
HT L0 — b EREEAE)§ 5 Hilg K
*EAMERT B0 AT 2 2 BB T s T
5. 2078, {FROBATIERED D REIZFET]
HTHDH, BEONBER% Photo 31217,

B
b

Photo 3 Under Water Inspection Robot (AIRIS 21™)

2.4 FRAFBEEMEF| BRI

Pl J5 17 8 T fi6 3% <0 PR AL P i3 oD B0 5 12
HoTARRETHEREO Y 2Y) — FREEYIC
i, Fig. 6128 T & 9 IORELRIZ L 2457
FEQERARIZEABERM TV ARELL S,
THICIEEFRIE & F ) A~ OB & U TEmERG



Journal of the RANDEC Na19 (Dec. 1998)

(
H BB v A - l“";: — ;?uﬁ&jﬁ;
BT o e
R HRBFRG i ST A A
J @ LLW&RE. /277 % SAERBNE
VLLWAYT'9h *
0 —> = =) —P% -=
FinER onaam S LA WAl (RERHR) B BEBHR)
- SERATE - FEHRLARES ﬁ@%lﬁl&% S/ EIE/ B BEE R
N
S )

Fig. 6 Treatment concept of dismantling waste

Binfg
[ . Fe+Sn+C4R ml. <
. Db+t : BT EELA LIS
IELTLNDA ?
i NO
- e —> BRI R
O O |uy1on _;
Sn Pb
==
fRREED o
(Fe.9Co,5Ni) o

Fe+Sn+C

T  EHTE

Fig. 7 Conceptual process flow diagram of metal-metal extraction method

Pethy G ER) & BSALEh (sRRE > L L7RE, —MRM A BRI ORI TIIERYE

27 L) ORFEEFML TS, THIELRARTHTH D, HHAEL L& 2 BIZIK

Wt % oI ISR R O TR 4 B E R

(1) Em i L onomeanang ELTHEALNBRCo, SNiRUSNIFEIGH T 20
SEREME HAHEE 2 88, FHEbRE%IC EHH 5,

Wb 52028 - TH 30, BEHtER 435 Z 2T, HI T3k EmERy (Fe) » 5 itk



FAI 9 aZ VIR $195 (1998412 AH)

SRR B4 &3 Co R UNi & BT 2Hifr& LT,
WAtk AR CEBRB M EERRE L -, BT
T3 () BT AOREBEABEICTERIN TS
[ Rk R S L ER R AR | D — IR & LT
Fav ARV O TRET AFEHBL T3,

TR A AR Y 1 R R E M & Sn-Pb IR I A
FT35ZEI12X0, Sn-PoE & Fe-CSniHD Iz 7B
X1, Fe,Co RU'Ni O —HAD S ERFHREDE % F|
HLUTHHERNiTH 2, MET0X244 7574
% Fig. 7128 ¢,

FHEAI I CREEFRARIFLECT, L
FIIZ Co RUNI Oy Bo S BIRERR 25 L, BRLE
&, RINRE (Sn,Pb KU CE) RUESBHRKR (X7
VU AR O E) HOSBREAN DR A TR
LTWb, BRELT, REHFL LD ComBEIZBL
T3 DFce>10, Fe AU >66%, X7V L ZAHAH» 5D
Ni 43 BB L T3 DFi>166, Fe [BINEE >67% 0D 4 ik
MEEAREAL TS, 22T, DF & I3MIEAT %O *¢
SIUFBE AR L, FeMIEE & SBT3
WO FeBINER %73, AHEHOMAIZ L DK
SHE &R CRRGPR R OGRS B O A BEIRE DK
I DEFZEILNSB,

(2) $HSRBLE S 2 7 403

SREFEMOBAIRAEAIAT 5 2010 13RS
MTU REDEHSIFIHIIZELNEZI N5,
B, —MREERIZB I 5EIRENE T s AT
VAT AR ENTOBEN BES KRR L 7-89,
BEREYANOFERAEZ L B4, Rigna /3o
PAREE XNB, TH CIEERBEMmA BRI
() R HREFHMREIC TEBE N TV 5 [k
RSV = B AR ARBR | O]/ LT, /)
FRB ML OB S RET A FEBL T 3,

AR REER R I B, S — FERIZBL
THEPTHIAM) v TF v A2 ERAL TS,
ZDA MY T F ¢ 223IRa — i L EiRE S
BT VAT LT, BEghEHEEY X7 AN
KIELBEO T 52 MEAHIEE R D,

Fig. 8IZ/MRABEML Y 2 7 4D BRI 4R T, A8
RIS REHARNR E UCHER RE 1~ 2mm, I
18 1m) OEERETH 3,

s HAEERAREY 4 MCREL2BS F
—4 4 P THEODRTIFRAEMTbIh S Z ik &
AEBVEDEEZ O, AENFEEBOMETIX
B FEBROBRMENMET L, BEELBLT S,

Patent Pending

Fig. 8 Bird view of Steal sheet making facility



Journal of the RANDEC Na 19 (Dec. 1998)

Fig. 9 Schematic configuration of mobile steal sheet making facility (barge type)
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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.

L 4

Provide technical information on decommissioning.

&

Train for decommissioning.

A 4

Inform and enlighten the public
about decommissioning.
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