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Research and Development Actiwities for Commercial Reactor Decommissioning
— Developing Technology of Toshiba Corporation —

By Hideaki HEKI, Masahiro TSUTAGAWA, Hiroaki KATO

Toshiba is conducting decommissioning R&D for commercial reactor in the field of
system engineering, radioactive evaluation, system decontamination, cutting technology,
remote control, residual radioactivity evaluation, radioactivity measurement and dis-
crimination, dismantling waste decontamination, waste treatment and disposal.These
R&D have been performed mainly under contract of BWR utility companies and nuclear
power corporation.Toshiba also has been participating JPDR decommissioning project
from technology development stage, and has successfully dismatled the reactor pressure

vessel of JPDR using arc-saw cutting.

This paper discribes an outline of Toshiba’s activities on decommissioning R&D.
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Table 1 Cutting technology for steel
structure
Cutting Cutting Capasity
Technology
1. Cutting thickness;
Arc Saw CS : 200mm

SUS = 150mm
CS : 270mm(Multilayer)
2. Cutting Speed : 3-60cm/min
3. Cutting Object : All Metal
4. Cutting Atomosphere: Air, Water

1. Cutting thickness;

Gas and €S : 300mm

Gauging 2. Cutting Speed : 15-20cm/min

3. Cutting Object : CS (Gas)
SUS (Gauging)

4. Cutting Atomosphere: Water

1. Cutting thickness;

Plasma Arc SUS & 130mm
2. Cutting Speed : 15-20cm/min
3. Cutting Object : All Metal
4. Cutting Atomosphere: Water
1. Cutting thickness;
Consumable SUS : 80mm
Electrode 2. Cutting Speed : 20-25cm/min
Water Jet 3. Cutting Object : All Metal
4. Cutting Atomosphere: Water
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Fig.8 Principle of Arc-Saw cutting
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Present Status of the Technique for Activity Measurements on
Low Level or Extremely Low Level Radioactive Solid Waste
Arising from Decommissioning

B OBAN

By Kentaro MINAMI

Primarily major nuclear installations for electricity production, research reactors
etc. may be over thirty years old and therefore reaching the end of their scheduled
lifetime. Accordingly, decommissioning of the above facilities has become important
subjects today. Of them, activity measurements for classification of contaminated
materials 1s an interesting problem because a lot of low level radioactive solid waste

is produced by the desmantling of it.

This paper describes on present status of the technique for activity measurements
of materials to be released for disposal as low level radioactive waste or non-radio-
active waste arising from the decommissioning of nuclear facilities.
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Table 1 Upper limits of activity con-
centration for concrete waste
which is not solidified in con-

tainer.
Nuclides Activitity (th;%t;ntrauon (Be/g)
*H 3.1 x 10° 3.1 x 10°
t“c 1.1 x 108 1.1 x 10?
* ‘'Ca 1.5 x 10° L5 x 10*
£9Co 8.1 x 10° 8.1 X g
SN 7.2 x 10° 7.2 X 10°
08¢ 4.7 x 10° 4.7
131Cs 1.0 x 10° 1.0 x 10?
* 1S2Ey 3.6 x 108 - |3.6 x 107
Alpha emitters LT % 107 L7 x 10

*  Activity concentration of these muclied
is applied only to activated concreate
waste by neutron in the reactor building.
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Research Reactors in Asia and the Pacific Region
— The Past, the Present, the Future —

I[sao AOYAMA

Research reactors have been working for the fundamental research and for the
applied and developmental research to the nuclear field and to the industrial field in
Asia and the Pacific region since 1956. Fifty-two research reactors are operational and
eleven ones have been shutdown permanently in 12 countries in this region excluding 6
countries. Ageing, decommissioning andor refurbishment issues are common to the
former ones because nearly half of them have the age of more than 20 years old.

This reviews the issues in country by country, i.e. Australia,Bangladesh, China,
India, Indonesia, Korea RP, Malaysia, Pakistan, Philippines, Thailand, Vietnum, and
Japan, in reference to, mainly, the papers presented at IAEA Seminar for this region
on the issues described above at Bangkok, Thailand, 18—22 May 1992, in addition to
national circumstances in each country which have affected the operation and utiliza-
tion of the research reactors.

199245 A, IAEA XD 7 V7 « KFHFEMIE
iy — [HEFOERE Faivva=vIiRk
VHuE | ByADxvay THESH, 1THEOD
REKRU | EEEEEMS 264 (flicA 7+ —/3—
ELTAPEIZ) BBMLA, O+ F—1F,
WERFOEEL, 733w va=vrIRUdkEico
WT8Ey va ViIEHTTHERES N, &3 H#D
RENH - 12 (Table 1 BR) .

TIT « KEFEHIR 12 E i3, HE, HE
RETFSEi b0 52 &, EAELELELLOD
NEMS L, EEPHRFOERIIFTLULD S
DHBEHEBA TR, Ehbk, a3y va=v
TFRUOBERT V7 « KIEEMISOEEICE - TK
ZRLAH BB TH 5, ChoDOBEEEZLS D
AT, HAFOFHUOBVIEELRTTH D,
IAEA OREDOHHI0EHOTNTILT VT « K

SEEHIROMEF ZAHL TV S, FRD S BEL
DR, 7-NEBIRU L) HBTHY, ThiZHRD
HEFLECERIZRLTWVWS, 7Y 7 « KEFEHR
BoOEABREEZ IS ABEICESAHMLTV S
LD OERBERBEOTILHD, SoEEOEH
EPMEF OUHSHORESEHELERT S5
ATHEERIEABRELI, Z0, TIT + K
SEREHIIE D BF IR 12 2 W TEBIIC IR DIEFE T,
(=230 7, @NXVI5FYa,
B hE, W1 F, BAvFx¥T,
GVEE, (<wr—v7, Q%24 v,
@74UvEY, 054, 1) T = bF a4,
kU2 B4
PIFic@BhTthB I Ei Lz (Table 2, Table
3, Fig.1~TFig.58HK) ,

* @) RFORRTI Iy v =y SHEHES, FEERE (Research Association for Nuclear

Facility Decommissioning)

T AR CEE ET7VT), 43, 457, A 252N, kU3 (BE7VT7) ©6bLEERL
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Table 1 Numbers of Presentations and Participants at IAEA Seminar for Asia and
the Pacific on Ageing, Decommissioning and/or Major Refurbishment of
Research Reactors, Bangkok,Thailand, 18—22 May 1992

B
No. Country No. of No. of
Presentations Participants
1 [ AEA 4 3
2 Australia 5 2
3 Bangladesh 1 1
4 China 1 1
5 France 1 1
6 Germany 1 1
7 India 3 2
8 Indonesia 1 1
9 Japan 3 2
10 Korea RP 1 1
11 Malaysia 1 1
12 Pakistan 1 1
13 Philippines 1 1
14 Sweden 1 1
15 Thailand 2 3
16 UK 1 1
17 USA 1 1
18 Vietnum 2 2
19 OBSERVERS - (9)
(Egypt, Israel, Thailand, UK)
Total | 31 | 26 (9)
Table 2 Number of Operational Research Reactors in Asia and the Pacific ™'
| Years operated
Reactor Type *? -
Country -0y |10y 20y 2
PLITN|AR[HS|TR|{HW|SP|{HL|{CA|OT| 9y |19y|[29 y}|30y
Australia 1 1 2
Bangladesh 1 1
China 4 1 1{ 3 1| 2 5 4 2 1
India 1 2 1 2 4 2
Indonesia 1 2 1 1 l
Japan 41 21 1 31 1 6| 2 2 3 11 3
Korea RP 1] 2 : 1 1 1
Malaysia 1 l
Pakistan 1 l 1 1
Philippines I 1
Thailand 1 1
Vietnum l 1
Total 120 3| 21 1] 11 51 4] 1 7J 61 16 9 L 19 8
| L
¥l Twelve countries excluding 6 countries (refer to the footnote of p.20)

*2

Acronyms of Reactor Type

PL : Pool HW :
TN : Tank SP
AR : Argonaut HL :
HS : Homogeneous(s) CA :
TR : TRIGA- 0T :

Heavy water
Slowpoke
Homogeneous (1)

Critical assembly

Others
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Table 3 Number of Research Reactors Shutdown in Asia and the Pacific™'

Reactor | Operator | Date of | Date Years
Country Reactor Name Type*? /0wner Initial | Shutdown | Operated
Critic.

Australia CF , CA ANSTO 73-03 75-09 2
China Zero Power Reactor CA SW Inst. 66 83 S
India PURNIMA CA BARC 72-05 83 11
ZERLINA CA BARC 61-01 84 23

Japan AHCF CA JAERI 61-06 67-03 6
MCF CA MAPI 69-08 73-08 4

0CF CA Hitachi 62-10 73-06 11

SCF CA SAl 66-08 70-12 4

JRR-1 HL JAERI 57-08 68-09 11

HTR PL Hitachi 61-12 75-02 13

JRR-3 HW JAERI 62-09 83-03 20

x] Twelve countries excluding 6 countries (refer to the footnote of p.20)
*2 Acronyms of Reactor Type

PL : Pool HW : Heavy water

TN : Tank SP : Slowpoke

AR : Argonaut HL : Homogeneous(l)

HS : Homogeneous(s) CA : Critical assembly
TR : TRIGA 0T : Others

Pacific
Ocean

A -
AUSTRALIA\\-\

Lucas Heights @

Fig.1 Research Reactor Owned Countries in Asia and the Pacific, esp. on the
Lands of Australia and China Locations of Research Reactor(s) added
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Fig.2 Locations of Research Reactor(s) in Indonesia, Malaysia, Philippines,
Thailand, and Vietnum included in Southeast Asia
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Fig.3 Locations of Research Reactor(s) in Bangladesh, India, and Pakistan
included in South Asia
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BEXH

[AEA the Seminar for Asia and the Pacif-
ic on Ageing, Decommissioning and, or
Major Refurbishment of Research Reactors,
Bangkok, Thailand, 18—22 May  1992.

1) N.R.McDonald et al, " Policy and Regula-
tion for Major Refurbishment of Research
Reactors : The Safety Case of HIFAR”
IAEA—-SR—179,7231 '

2) N.R. McDonald et al., "The Ageing of
the HIFAR Aluminium Reactor Tank and
Stainless Steel Primary Circuit: A Case
Study”, IAEA—-SR-179,/2C

3) C.J.Moss et al., "Generic Guidelines for
Research Reactor Component Life Assess-
ment”, JAEA—SR—179./3C

4) N.R. McDonald et al.,, "HIFAR Safety
Upgrading and Refurbishment: The Engi-
neering Program”, IAEA—SR—179/1C

5) E. Corren et al., "Seismic Issues at
ANSTO’s Lucas Heights Research Labora-
tories”, JAEA—SR—179.74C

6) K. Ahmed, "Operation and Maintenance
Experience at Triga Mk — I Reactor of
Bangladesh”, IJAEA—-SR—179,725C

7) Wang Yuling, "Major Technological
Improvement of HWRR"”, IAEA —SR —179
/5C

8) R.C. Pant, "Studies Related to Ageing
of Structural Components and Process
Equipment in CIRUS”, JAEA-SR-179/
6C

9) M.G. Khadilkar, " Assessment of Refur-
bishing Requirements for Life Extension
of CIRUS", TAEA—SR—179,/181

10) R.C. Pant, "Decommissioning of the

Research Reactor Zerlina”, IAEA —SR —

179,/31C
11) Arlina Kusnowo, "The Present Status of

Triga Mark I Bandung after Upgrading

from 250 kW to 1000kW", TAEA —SR —179

/1C
12) Soon Shik Jang, "Recent Research on

Ageing Degradation in Korea”, [AEA —
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SR—179,726C

13) A. Bokhari et al., "Upgrading Activities
for the Puspati Triga Reactor” IAEA —
SR—179,724C

14) Aijaz Karim, "Instrumentation for Up-
graded PARR-1", IAEA-SR-179,/10C

15) L.S. Leopando, "The Pool Leak in the
Philippine Research Reactor”, JAEA—SR—
179/11C

16) Y. Busamongkol et at., "Modification of
TRR—-1/M1" JAEA—-SR—179,713C

17 R. Kanyukt et al., "Conceptual Decom-
missioning Plan for TRR/M1", IAEA—
SR—179.712C

18) Pham Xuy Hien et al.,” Control of the
Integrity of the Fuel Elements and the 30
Year Old Reactor Tank at the Dalat
Nuclear Research Reactor”, IAEA-SR-179
/14C

19) Tran Ha Anh et al., "Renovation of
Control and Information system of the
Dalat Nuclear Research Reactor”, IAEA-
SR-179,715C

20) M. Isshiki, "Completion of Reconstruc-
tion of JRR-3", TAEA-SR-179,/8C

21) T. Hoshi, "Policy and Regulation for
the Decommissioning Research Reactors
in Japan”, IAEA-SR-179,7191

22) I. Aoyama, "Experience of Research

Reactor Decommissioning in Japan”,

IAEA-SR-179,/79C
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A Study on the Recycling of Waste Concrete
on Nuclear Power Plant

" By Yukio KAMIYAMA, Taichi GOTOH

*2

I

Tuneo FUJINO, Yuichi YAMAMOTO

This study was conducted as part of the technical development for the decommaission-
ing of nuclear power facilities with the aim of investigating the possibility for the reuse
of recycled concrete aggregate. In the first place, the recycled concrete aggregate was
confirmed to be of a sufficient quality to be used in actual structures through the carry-
ing out of both physical property tests for recycled concrete aggregate and property
tests for the final mixture of recycled concrete.

At this point, by means of conducting a test for the recycled concrete for the accel-
erated carbonation and for the freezing and thawing action, it was verified that the
recycled concrete possesses a sufficiently high durability and that there is no problem

in using it practically.
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Durability of Recycled Concrete
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Photo.2 Recycled aggregate

22 HBAE
BAEMEEMORALIEG R, ThZERLLE
A EM > 5 1 EERY 0 2 a8 k2 HRELL
T5H5VRTHBETY, BRE~NOKARLSS
WA HBRER» S, RABSEEE L
BEBMOMMUERRE, 2-v2 35y vy —RU
SS7 35y vy —CIRBEHRLTER L 2BHD
BAMEEM & B D - O RRMHEEHM | B
A7z 3TBEOMHEBMIC > VW TEML 7o, HERIA
HBEUAHHE% Table 212/R7,

Table 1 Mix proportions and testing effects of originai concrete
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Table 2 Mechanical testing items and
methods of aggregate
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Table 3 Testing items and methods of
recycled concrete
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Table 4 Crushing rate of recycled
aggregate
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Table 5 Mechanical properties of recycled aggregate
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Table 6 Mix proportions of recycled concrete and control. concrete
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Table 8 Testing items and methods
of recycled concrete

MR RREE RER S
33 257 JIS A 1101
v ERE JIS A 1128
Z 1" HAHEER JIS A 1116
EAEEE JIS A 1108
AT W5y R
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Table 7 Mechanical properties of recycled aggregate and control aggregate

Woks | GEVEER | KEN | BUFE ® | MR
gHuEs | zews | D0 Vhss | mxs AE | o L
(%6) (%) %) | Gg/nd) | OO FM
x % fHE 2.62 0.81 1.5 3.4 1766 67.5 2.7
| omEd 2.62 1.80 0.5 15.5 1508 58.6 7.64
A 2.38 6.24 4.2 8.7 1443 64.5 3.08
Ao
Liik=g 2.51 4.20 0.8 16.9 1490 60.5 6.48
Table 9 Testing effects of recycled concrete and control concrete
BHMER e o o T2 X 10° R
(%) | ©® ko exvr| @ OO upay | (upa) (m2) | 300sy (%)
40 39 1563 383 12.5 5.2 43.6 3.65 5.8 -
R &R 50 41 150 300 12.5 5.5 35.7 3.37 8.5 85.0
60 43 149 248 12.0 5.3 30.7 3.40 19.8 -
40 39 183 463 10.5 5.1 42.1 2.93 7.2 -
B £ 50 41 182 364 11.5 5.1 38.4 2.56 12.6 80.5
60 43 182 303 11.0 5.2 32.0 2.55 22.2 -
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Remote Control Decontamination in Hot Cell

By Yasuyuki MORIMOTO, Takashi KAJIYAMA
Shigeru INANAGA

In a cell, even an accident of an apparatus brings about some problems both the
driving of cell and the process of post irradiation examinations (PIE). So it needs to
fix it rapidly. In case of the fixing of the apparatus that went wrong in the FMF cell,
it 1s decontaminated and then it is carried to hot repair room. The decontamination
is performed by utilizing frogman and grove station for decreasing of exposure of
workers. These works require many workers help and time. So that it is important
to know contamination level regularly and to keep contamination level as low as
possible. Those enable to perform the fixing of apparatus smoothly.

In decontamination work at FMF cell, it is impossible to enter a person into the
examination cell because of nitrogen atmosphere and furthermore high radioactivity.
And it is also difficult to enter a person into the decontamination cell which 1s filled
with air because of high radioactivity. For that reason, from the starting up of this
facility remote control decontamination work has been done by remote control instru-
ments (MS manipurator, power manipurator) .

This report introduces remote control decontamination work which has been done
almost every year from 1979 in the examination cell and the decontamination cell of

the FMF.

Ry bEIAROERREER
1. JRCHIC

BEREESEABRAEER UIT FMP) &, Fi
BEERFE (EB cRES N FOERERZEOR
FERBETS - ODOHET, FTELLVIRBREL,
iz, 7Y—veIlD3IDIEXSgEINTV5E,

HEBEwvTR, THEEB] L0XZTANBHED
FILRERE R DIEBUERER, BUEEE (v v vv s
F ¢ BB RUBEE Y, MERERR OUIN &
LTW3, LRICIET OIEBERE D 5 RERH D
Yk TO—BORERE 1 DD VTEMT 570,
EVHICEZHOBBRBESR L N7V —<v =71 — 7,

1vensv—v, M/S<=7v—%, £&& 7
Uy NEORBEBBIREEINLTVLS, LoD
BRI VHEKZEIR, B—t L TbA 3 MOX
BEE v DY R OB LS NI ER DU D 729,
EBLRLD a RU B - v THEERIATL S,
Bifevid, BEOE - PREEKFONS Y R7 7
P ALVTRBELVESEND, RBREVNORES
DX VT FVARAETDIDOREE, HEE VTN
L7 2 th D ek~ 3~ 2 AT D dEdr, U
BEBERE Y v & TER) ERBREITER 7 — v
NEHT B D OEAGEANDOP & B HESEEER L
T3, CORREVOKE KFEKOVTH, A
BV Ta RO By THESOI-FROHSE, R

*  EE - RRIBAREER REMEERE BHBRHEESEEERE (Power Reactor and Nuclear

Fuel Development Corporation)



FalyvazvIsER F65 (1992118

BAEEW &S fedREkiCa XU B - v THGE
EhTWwW3, UL, vXuvigEBgevic~, 1
J10~1 /10 %2ETH 3,

s —veNE, Ber EVTHARRUEEY
OMEANIC [FE] THRBRHET 2 -00ESE
OBEMMIEEICHERAL, BEREROZVIRETE
BLTw3,

Fy b S HEMBERICBVTIE, 1 >OEBESHEL
TH 20 ERERCBHERBIEI KLY
BrE525, CONHRAGTEBENET NS M,
FMF O VAT L 7o B HEOBEEE L £
TEHEECR, BECLVTREE, wLHXID |y
PURTECHREL, 709 /2 vBHERY 7 o—
TRF—va VEEEFRALT, FEHEOHICE
BEERBLUBBOIEEEEDZLELHD, O
SIAERICE, BLOAFEHMELELT S, £
DI-HHE» S VHROFER L RVEERLTHEL
LEFFIC, AIRERSFROBER LNV EESHME A5

EDBBEOBBEEXEZMNBICIT LTEETH 3,
FMF B35 VANOKREAFEEIZ, BBV T
B VAPBERTZAFASKRUOEGHRBEEETH S
b, ABNC &L BIADBREEFEIACRETH 5, F72,
BRELZVCBVWTHESTHI TS 500, &
BEUBTHLILEPONAVREIELITEL W,
i, HBERBLKRSEZ T, ERFIEME
M/ S==F1v—%, "u—=<=FL—-%) L&
LEBREIEEET > TV B,

TR FMF 0B+ VRTDBRE 2 VIZB W
THRERE (EFS3E 11 A) LIk, W Eh
SIRIFEEERL TV ERIC X 2BREEELEN
T 5,

2. EILOEFEE

HEt, R VRT7 Y —venid, 1B
b0 EABLTBEZCHE TV, —BIEERKRD
WiEX % Fig. 1 XU Fig. 2 iK"Y

_ M M M -
TR —v L B = I- W IFELRE
| 0 Mol O ] 0
avhro—UE — 1
ﬁﬁﬁiE ‘ P If&&:@ﬁa
u e 11 - = HW ! g p—
(D&Y A ® fF £ S AN
N
g A AN AN ANYANYAY [N TV TV O EETW
7 B [] =exs
L R EB + L fige v 7')-—7—&:11/\
] VAAVARVARVARY Y AR YAV VAY O C
O . A Fv7
H%NJ\—. D
e =E |
eugtezy 7 | BE|EE
- Luny%ﬂ[vaEJr - -
0 om
et

Fig. 1

FMF First Floor Plan



Journal of the RANDEC

No.6 (November 1992)

B VADERFERUVABREEOELE % Fig. 3 <
T RBREVAOEBORER, DEVAIICES
FEORBEEE XX a FRRTDH 3 £ VUK H
RExH, E@EvflcY vRBATH>EELELD
B+ v HRIFETH 5HMUIMBESERB I TV 5,
Ft, BAOKREIZE, BEEERUBREY Y E2EE
TAHEEy FEFER T ANV -BEEIN TV S,

HEEE, T =9 oEAER D BT
(a~71 947) Thh, vV NRINEYHLERS
KT, #ABBRKET> T3, ERFATHKIC
TAERE, [HE] BGEMELTEEF MY Y
LEFEHALTVWAIY, EVAICHEBA SN 3 8RELE
BIEIALERNCIEER F b ) o a5 BELTED,
CDF F )Y LDRIGEMA B IcDEFEA X 2 EH
LTW3, 72, ®VNDOERRMEIZ, BEZ/XE
DEVHORIFED L VAEO Y7 ~ oL,
wVREOHER 7 «+ V5 — 4B L CTRRIERT 3 v
2FLTH B,

il l ,,,_mim L H
f [ |
f—
%
AVHI MY
J‘ - Ny
\ R AW T pEpsEl ST d ﬁ
|- 1
i ERN SR VA BRI L Bz
! g
41 : FLvF . P I i
Fryon| . 2 i)
o E| : | it
B BEHEE
TIAT T4 b OOk g m
' v RE B: Hi®=E
I OO0 & CIC | | | (L Ooogg,
Fig.2 FMF Section

Brige v idEER v EEBRICERR (a—7 54
7) ThhH, BEHRERFEE HAGTOBEZEK
Ve VAOBBEORPEAITHI DDA TV —F =
YN—EBERBBINTVE, EVAREZSHAES
TZERIDEVUORHAFEOVAIED S 7 b &
DEA L, EUVREICEREBE L TH IR 74 V5 —
ABELTHRTA A7 LTH 5B,

HBRE VRURREE VORI CICBER R 7 v L X
T34 =V JINREPBERICTESLH>EE SN
TW3, Table l I VOFERMHLREETRT,

BREVEETHEAT 2REBSOREE LTig, K
Britid, NU—==7L—%2K, 4Ly
L=V 2oH, ThEBE~VEEIC2 KT o528
KOM/S<w=7L—-sBZEINL TS, BRYE
I —2 =S-S5 1 HE, AL L —
v 1 BRUEBR L EERICEENVEIC 2 AT
8 ERTODOM/ Sw=TL—-sBRBEBEINLTH
Do



FalyvazvsE#R H65 (1992F11H)

2LNREATN W oE HE €% 9 i
R8T M N-( 4 AC—£220W0TQFE (HX) ATHVEVZQWENHY N — (1 4~ CBR 7% M <
(GeZEM) -4 cBlm "OVeEM) I-n44AcHE 1% Y0 MA
- A WS % M
_ — (Fw g) %08 011 _ 0
s ex SOS 4 A= b & 081 0v1 LAEE 004X 009X 009 | Mas—( & W m
MrAsLrgs— Q ‘ =
011 = D = Fm
¥ % YU/ % 10810 T = 0S1 0¥l fEE 004 X 009 X 009 3B ﬂ " W mw ﬂ
(&9 ) o & b
cnin [usonvo | wssasaaz | OL | 0T g O et W KEH Y 2 OEY
remzacex ) CFR L STER G OTRITE RO K FrEmE+r WmEE
(w) () () (w) ﬁ%m%mkﬁwu@%%
EHEMa A | BEEM R F M) e | wmadex | g8RE | BLMva B %o & BB &
W " ss 8 =
190 jo Alewwng utely | ajge o o "= o «
1eARE S [8A87] UOIIBUIWEIUOY JO JUIO4 BulwJiojuo) puy ||8) ul juswsbueddy snieseddy uoneurwexy ¢ 614
12y BeE 17 (a®d)
— _ e E EY _ _ v aBRE q ~
T _ | T [ : T _ m _ _
\n 3/ \qm_s/ _ .\w:sM \n:;/ Nw s/ \m_;/ \13/ \m_;/TTw: AL bm
] i i i 1 I - | 1
% SEYRER b1 R al| mr=m S
HWhzA B %
[ ] BE el ,
= __ S T} L TEEENN ] (L ﬁmw_ bl -\ (op ) e L2
=y [ O Wmﬂ — — re2dl
_ 4 . — I 7
v e — ,
— [ swus-1v1 v ] BV O
B L 1
"1 — v Z-"1 - [~
= L1 QLY v ©
E | H 9-1 v .:ﬁ&,\\mo @ I\_ wow | O ,ﬂ | v =
@ | we% gyl | [ 2 =
MTmmwm _ f / O o ﬂhMO O bl | 5 S |
! T T I I I 1 —\ ! ™ T
A2 A Y A Y Y A U U B T
H 1 i 1 ! l

3.2

(1)

(G &a)j




Journal of the RANDEC

4) HERRERGE
(1) 3.3&8HE

5) B R I VERE - AIE
(1) 3288

6) BREEWMER
(1) 3.42HE

3.2 RIPERFZE

1) X3 vEEUSHT
KRB VR URBREEVICBIT 5 RBREEOR
AEEREE A HET 5729 Fig. 3ICRT &£
BABEEZHRELTWVWS, X I¥H#AL Y MIEHR
RITS T L N VSR & & VA DB L NIV
TS #4 ¥V FIAT TV S, HiEREVA
DOERBEFREEZZ SN D UIMMBED, BIER
ABRUBREET 4 vy —FLTRAI ¥ RAL Vb
T Y THED 2~ 4 ERHREL TV, BER
BHEAVEL ) TIH LT LERFOEELT
W5,

2) R VR
HERAI¥HEL Y PO X I PERE, Photo.
LHISRTES BRI YREBEEMI LA b0 %E
AL, £/, S 74+ V9 —ATD R I ¥iEK
d, X722 TS EERATEIEHS P
hoto. 2IC/RTELHIMWRAI Y —R—=N—FK V¥ —
ZBIEL, BRALTV S,

INLDR I YEHERUR I ¥ _—r¥—F )L
=M/ S<=FL—SRUNNT—< =7
V-9 A2FERAL, POMLDEDTHEIAIY

Photo. 1 Filtering Paper of Smear Method

No. 6 (November 1992)

Photo. 2 Smear Paper Holder

BEUSF 2S5 & & DEBEMSH 100 of 12725 &
5 BREPEERTRICHB L TRINT 5,
3) X ivRE oMY
BELZ I VEREZ, EVATLIDICEE
Hoh, RRe V>Rt > Ky b YRT
F> a3V MY RTEEETHET 2,
COWHERICBWTHh Y Y RTEE TH
Hahrkz I vl RESE,OWMO L, X3
YREETE 151 o= — LB ANERM
MicHBZVWEIILTav s s b ) RTEAH
Wt 2, 3v9 s ) RTEDISOHBEEIIZE
kA B = — VIRICED, E=— VREBREIC
BYDIL W & AHEET 3,
D%, A3IVvEEE 7 FRTHEE <A
S—EFREN B EETE WELRIEEER T
4) =3 vEEHE
< AS—THB-7-23vHKIE, A7
CMEHABEEFERL, a B3R 7 o —-EHH
AHECLLAEETT S,
3.3 ERBREEXE
FMF 28 52 D ERBREFEIRBEXL2ET
¥ 2 AR, BMRE%RAREELLTERIN, £0A
BREBOREAKII I ~3ATH %,
BREDOBEEEL L TRAEZOERELECEEHE
ExED, TofE FHE+v1.7x10° Bq100crd,
Bt v 1.7 X 10 Bq. /100 crf) %#E L2 VWEHE
WRETREREOFS CEI2HEETHREEZTO)CEE



Falyvaz-VvI/EEH F6E (1992F118)

LTWw3,

BREMFEDOHEELTR, B1E,PSHEEET
& Photo. SIZ/RTRREA 7 v HIc@Yic/Kk%E <
T bOEREEME L THY, M/Sv=7
V=S RUNT —==F L — 4tk R B
EERBELTER, BTELBRIERLD & Sicrgk
PREFBD B0, & REFEIMOE OREH & H

Photo. 3 Cloth Pouch for Decontamination

AT B0 DORBEABREERL 7,

EEAKRIT

O WROLSERLTVEKESEEIY v E

@ Tua-LEESFELY H

@ BEIZL VA

@ DLAYFes)—F—
EXRELTEREL 7,

ZDFRER, DLV R » 7)) —F — DB SREF
Bhan, Ky v RBREICHAK 3 1EORERKDS
BoNilERUDLAYFe 2 —F—iT& B
BRAIHERIF DN ELS DL AV K -
7Y —#— (DL/BANITEINC., U.S.A. #%)
EERTAIEEL, BELSIOREREZFEAL
REMOBREEEMEL TV 5,

SSICREMEEIC L ZEEYBARDS SS9,
R 9 v R ERERICOWTIEE 6 @D S Photo.
AIRT O EERODIEwWR Yoy v a4 D
DICLTHy FFATREELILOGDOREEL, &
TR VEREWR 2V TIEE 13E & D Fig. 4R T &
HSWIKRBEBHEL, Thicy — L& TRz

Photo. 4 Decontamination Materials

N
H— e
HAEM 3,

Fig.4 Cell Floor Decontamination Tool

fToTW3, UULOFEICEDEBL BREEED
RREUTIART.
D BRAIYEAL VMBI IREFIHRORETE

HERE

PRk 3 EBEEMLF 14 B0 2 VAREIEXE
BT ARX I PHEA v+ OREEFH O FRE TG H
BE % Table 28T,

CoRERTE, BEIEEHEEE7YVY-LT
WBOSERRETH 5700, BREE UMK Y
BHUMBOEE L » S M/ Sv=71L -9
L AEEROEVW—-8, W—13, W—14ic>
WTRTAERBERSBONLED - o, F 72,
REICS>WTOBEE 2EDO Ny —==7FL—% %
ERLTRELTVWER, SEIS2WVWTIE/ Y7 —
2= 7L -7 OEFEL IV 1 EFLROA LF
LR > TOI I DIEESRMBEL, ELDRIY
FA Y THREREZRMBRONLE 1 -7



Falyva=vIER 65 (19924E118)

$HEERF (JPDR) BAEREVOEEDOXERE

e Fig, M) KB, FE E—

Actual Management of the JPDR Decommissioning Wastes

By Hideo YASUNAKA, Shigeo OSHIKAWA, Shinichi ITO

On the occation of decommissioning of nuclear power facility, a great deal of de-
commissioning wastes yields in a short team(a few years).

As the decommissioning wastes yields in large quantities by the same quality of
material respectively, it has a special feature to be recycled.

Therefore in actual dismantling of the JPDR, for the purpose of making it easy
to recycle and to manage these storage wastes in near future, we classify decommis-
sioning wastes into each same material, activated and non activated waste, radioactive
contaminated and non contaminated waste, and into each radioactive concentration level,

and storage them all.

This report describes in full detail about actual management and handling of the

decommaissiong wastes of the JPDR.
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Photo. 3 View of Drums in Radioactive
Waste Storage Building
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The Decommissioning Program for JAERI's Reprocessing Test Facility

=% RS =B K

By Takeo MIMORI, Kazutosi MIYAJIMA

JRTF, JAERI's Reprocessing Test Facility, established to study reprocessing pro-

cess using metal uranium fuel from JRR —3 for research purpose.

The facility was

operated for 1 years and shut down in 1970. The total amount of liquid waste during
the operation became about 70 M* and has been stored in JRTF.

In 1989, the research and development work for the decommissioning of nuclear
fuel facility started in JAERI using JRTF. The program consists of basic concept for
decommigsioning of nuclear fuel facility, treatment of the stored liquid wastes and
developmént of techniques required for the decommissioning of reprocessing plant.

This paper introducs the summary of JRTF, the decommissioning program and
the present work for treatment of the liquid waste in JRTF. .
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Fig. 9

R&D Tasks in JRTF Decommissioning Program
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Table 6 Decommissioning Schedule for
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