ISSN 1343-3881

Journal of the RANDEC

I BARSEMEEDOVY LI

C EFARBERORIEEEICRAYT 2 BERIGHOIRIK
EONEICH T S RNEERRIFOREIEEBEORK

DRy AMELANIVES SRR > 5 - OB
BFFERETAI v a->JIlb i 2RED
FR AR B

y o
Radioactive Waste Management and Nt acility
Decommissioning Technology Cenl




RANDEC

¥ 4

RANDECI(3. RFAMERDSTIZSvaz=vy
(BRELLIGE) B DL ZSHE L TERLTLE T,

______ ERORE

FAZ Y aZVJCHT IHBRAR - AEETVLET,

A 4

FO= vy 3=V HICET B - BEEEHLET.

<

FAZT vy 3=VIICHETIAMERBLET,

<

FAZwyaZ vy CET U ELET,




T3y Y a VIR
Eo55 (200243 A)

PRI MEFEZEIIOD V) A 27 JL et e e 1

SN x4
ALY =1
AEBIL

I hEER D BRI T 1 BT 2 LEBSH IO EEIR oo vverrreeee e 2
SEALENT 30T B TGRS FE D FEF S D EIER  vveeeeererrmrmeemrte e e 12

Feflr s
2 A L ~OLIEERS BHEE & 2 2 — IR cooreermee oo 25
mA E—R. AR M. KB RfT. A K

J? fiﬁfj’@%&?ﬂ N SR = 7&:%”— %)H%EOnggM(Tiﬁj@]ﬁ ................................................ 36



Journal of the RANDEC

No.25 March 2002
CONTENTS
Exposition
Present Status of International Cooperation on DecommisSioning - «wxrowrrorererrmrmrrsrs e 2
Satoshi YANAGIHARA
Present Status of Graphite-Moderated Power Reactor Decommissioning in Foreign Countrieg ««=«x«xeoreeeees 12
Taketoshi ARAI

Technical Report
The Current Situation of Rokkasho Low Level Radioactive Waste Disposal Center — «-«coverrrerererreeeeee 25

Kiichirou TAKAGI, Kazuhiro KIMURA, Tomoyuki OOMA, Dai NAITOU

Trend of Recent Dismantling Techniques for Nuclear Reactor Decommissioning ««r««wesesesereraeeseee: 36
Yasuhiko MIYASAKA



SUMMARIES

Present Status of International Cooperation on Decom-
missioning

Satoshi YANAGIHARA
J.RANDEC, No25 (Mar. 2002) page 2 ~11, 3 Figures,
2 Tables

Decommissioning and dismantling (D&D) of nuclear
facilities are getting to be one of important issues of
nuclear energy development in the world. The coopera-
tive program on decommissioning has provided the chair-
ing to exchange information on decommissioning and
dismantling projects among the member countries of the
Nuclear Energy Agency of Organization for Economic
and Development (OECD/NEA) since 1985. The study
on decommissioning cost was conducted by OECD/NEA
in terms of cost items and variability of cost estimations
among the D&D projects in 1990s. In progress of vari-
ous D&D projects, it has been recognized that appropri-
ate provisions have to be made in terms of policy, financ-
ing, and of management of the relatively large volume of
materials arising from decommissioning. Under the cir-
cumstance, two groups have been set up by OECD/NEA
to study recent problems; one group for cost and strate-
gies, the other for safety and material management.
These studies and information exchange on D&D
projects are expected to be useful for D&D studies in
Japan.

Present Status of Graphite-Moderated Power Reactor
Decommissioning in Foreign Countries

Taketoshi ARAI
J.RANDEC, No25 (Mar. 2002) page 12 —24 4 Figures,
4 Tables

From 1960's on, graphite-moderated power reactors,
being either of CO, gas cooled or light water cooled type,
had opened the nuclear electricity generation worldwide.

Such pioneering reactors as UK Magnoxes, French
GCRs, Russian AMBs had been operated for more than
20 years up to 40 years. Some of these pioneering power
reactors have already been brought into permanent shut-
downs, followed by decommissioning activities or prepa-
ration of decommissioning projects. On the occasion of

— il —

the recent start of the decommissioning work at the Tokai
Power Station, an overview on progress status in shut-
down graphite-moderated power plants in several coun-
tries is given. In this report are described strategic as-
pects and some specific dismantling and waste manage-
ment methods to be notified in individual decommission-
ing projects, as in the following.

A few UK Magnox power stations have been in prepa-
ration for "Safestore Construction", which will be reserved
for more than 100 years after shutdown. The UKAEA's
WAGR has been long undertaken as one of the big EC's
reactor decommissiong projects, with extensive R&D
work carried out for immediate dismantling of the graph-
ite-moderated reactor. The recent successful
progresses have revealed safe and commercial- scale dis-
mantling procedures and technologies, which may facili-
tate an early dismantling shutdown nuclear facilities. The
French GCR plants have been in plant-by-plant prepara-
tion for safestore for 30 - 40 years. The Spanish Vandellos-
1 and Italian Latina plants are also under decommission-
ing operations similarly as in UK and France. All experi-
mental and prototype high temperature reactor plants in
Germany and USA had already been under decommis-
sioning processes, with various safestore conditions de-
pending on the specific project circumstances. The Ger-
man AVR is being prepared for step-by-step dismantling
the reactor structure. The Beloyarsk NPP based on ex-
Soviet Union graphite reactor concept is still in prepara-
tory phase in decommissioning planning.

The Current Situation of Rokkasho Low Level Radioac-
tive Waste Disposal Center
Kiichirou TAKAGI, Kazuhiro KIMURA,
Tomoyuki OOMA, Dai NAITOU
JJRANDEC, No25 (Mar. 2002) page 25 ~ 35, 23 Fig-
ures, 5 Photoes

Japan Nuclear Fuel Limited (JNFL) started Low-level
Radioactive Waste (I.LW) disposal since 1992. Those
waste were produced by nuclear power plant operation.
INFL received about 140 thousands drums by 2001 fiscal
year from 13 nuclear power plants in Japan.

For safety disposal of LLW, we have to do waste treat-



ment, inspection, facility design, appropriate control,
monitoring at each stage according to laws and safety
standards. Also safety assessment is required.

This report describes an overview of LLW receipt and
disposal at Rokkasho Low Level Radioactive Waste Dis-
posal Center.

Trend of Recent Dismantling Techniques for Nuclear
Reactor Decommissioning

Yasuhiko MIYASAKA
JRANDEC ,No25(Mar. 2002) page 36 ~51,13 Figures,
12 Tables

This report describes the recent trend of dismantling
techniques and decontamination methods for nuclear re-
actor decommissioning.

—iv—

Recent decommissioning techniques will be described
in Section 2 through 5, such as the decontamination meth-
ods, the one-piece removal method, the dismantling
methods for the reactor pressure vessel and internals,
the dismantling and removal of concrete structures. In
Section 6 are presented the recent progresses and
achievement of individual BR-3, KRB-A, MZFR,
Greifswald, Trojan, and Connecticut Yankee decom-
missioning projects, with special reference to decontami-
nation and decommissioning techniques including re-
motely operated robots, for the immediate dismantling
of reactors.

The planning and implementation of decommissioning
for nuclear reactor plant should refer recent dismantling
techniques and many decommissioning experiences. The
technical lessons learned from many projects will help
in the planning for future decommissioning projects.
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Present Status of International Cooperation on Decommissioning !
-Recent Activities in Nuclear Energy Agency of OECD- :
0
; Satoshi Yanaciuara §
9

Decommussioning and dismantling (D&D) of nuclear facilities are getting to be one of important issues of
nuclear energy development in the world. The cooperative program on decommissioning has provided the
chairing to exchange information on decommissioning and dismantling projects among the member coun-
tries of the Nuclear Energy Agency of Organization for Economic and Development (OECD/NEA) since
1985. The study on decommissioning cost was conducted by OECD/NEA in terms of cost items and variabil-
ity of cost estimations among the D&D projects in 1990s. In progress of various D&D projects, it has been
recognized that appropriate provisions have to be made in terms of policy, financing, and of management of
the relatively large volume of materials arising from decommissioning. Under the circumstance, two groups
have been set up by OECD/NEA to study recent problems; one group for cost and strategies, the other for
safety and material management. These studies and information exchange on D&D projects are expected
to be useful for D&D studies in Japan.
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Appendix Outline of the Member Projects of the Cooperative Program on Decommissioning

(1/3)

[FF R
& 8 e wi | ELRL :
(@, EEEE e e (Siz‘e) it ®EE R
1. BR-3 PWR 1962 3 1989 | IFAHEY & B BT TRE
(RIVF¥—. SCK/CEN) 41MW! -87 | (BRSMHY) | -2003 | (‘95 EICHRT)./2003 ETICER
BRGERETE
2. Gentilly-1 k& BWR 1967 | 1 DER | 1984 | RFIFRR LI —ERBRREEBH
(M. AECL) REA - RRUMF -82 -86 | /Y —ERRBRIIBREA T4 R
250MWe ICFI A
3. NPD PHWR 1967 | 1 DERE | 1987 | B FIFRRE Y — U BREPM
(0. AECL) CANDU RA!1p -87 -88
25MWe
4. Rapsodie EEF Na A0 EEFE | 1967 2 1983 | Na A & — R Rillas %k,
(h. CEA) 20MW! -82 -97 | RFFREASBRURLBREEA L
=t
5. G2 HRK A 1958 2 1982 | AL —TRU SG iEk. FH
({4 CEA) Pu4kiE - REF -80 -93 | RBEBEA B/ BEBEOH
250MW1 B
6. Niederaichbach KKN EKEOERN RAEA 1972 3 1987 | £BHERVO—BIA8 - BAA
(8. KfK) 106MWe 74 -95 | 2 TORRERERE
7. Lingen KWL BWR (8 ZA23T) 1968 1 1985 | 25 FHBATE MEOUREE
(M. KWL/Kernkraftwerk Lingen) 256MWe -77 -2000 | T TS
GRED LR, MEOMHE)
8. MZFR PHWR - F3R4A 1965 3 1988 | fIEBRRADOEIEIRE, —XREd
(S, KIK) 50MWe -84 -2006 | HORRS% KM/ 1A OB IS KFE
BTRG&TITE
9. Garigliano BWR QEY 1)) 1964 1 1985 | BB RIIBARHE
(fR. ENEL) 160MWe -78 2003 | ¥ —EFIIRERBATE
10. JPDR BWR L4 1963 3 1986 | BR& SHREEE /B2 DORBR&
(B. =& 90MW! -76 -96 | W& B/ EHBBR IV EESE
11. WAGR AGR RE!HFE 1962 3 1983 | RFIFRRO—EBIC BER MM &
(. UKAEA) 100MW1 -81 BEHHE
12.  Shippingport PWR - B RItF 1957 3 1985 | EHEH —HME
(k. DOE) 72MWe -82 -89 | YA bDO¥H - K{LERKE
13. EBWR BWR 1956 3 1986 @ BRFFRREIBIETE
(k. DOE) 100MW1 -67 -95 | EHEHIIKY v MR
T T A TR
14, Bohunice-A1 HWGCR 1972 1 1980 | MM EHEEHERG: - BEBRALER,
(RE/NF 7. SEP) 150MWe 77 -2055 | 70 FOBAERE. MEOTE
15. Greifswald & Rheinsberg VVER 1973 3 1992 | MR IED 5 B +/NRIFLBRE
(18, EWN) (PWR) 440MWe X5, -90 -2012 | D 3 HKOBHEE. YA +TD
70MWe REPOBTER (EEROER)
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Appendix Outline of the Member Projects of the Cooperative Program on Decommissioning  (2/3)
BB % o e e .
16. Vandellos 1 H RGN 1972 2 1992 | RFIFERRIL 25~30 FEMOEA
(AL . ENRESA) 480MWe -89 -2030 | LB O®ICHM4RIE (2000 FF
T3 HEMH)
17. HDR BWR (RS RAER) | 1969 3 1992 | JAATHERASAIT N (200 BERDEL)
(B, KfK) 25MWe 71 -1998 | 7= HERTETHE EEKEAL
AT IR TR
18. EL4 EAKRES ASEMA | 1966 2 1994 | RFIFIRABBEE~BRIL,
({A. CEA/EDF) 70MWe -85 -2000 | 30~50 FMOERMERDH, K&K
wE \
19. Fort St. Vrain RN ALF 1976 3 1992 | BAE, BREHRI—EVR
(#. Colorado) 330MWe -89 -96 | BAFE LU TCHBERTFE
20. AVR RINWRy pBY 1967 1 1986 | A FRITEMEROREMETTLN.30
(. AVR) BiatAE -88 3) -2016 | FMBHMEES L%, BiEEE
15MWe DFE
21. Paldiski ¥ kRIS | 1968 3 1994 | 1996-1997 TRBEERTHI VU7
(LA =7, PIERG:EEZ IV —7) Unit-1:70MW! -89 -2003 | ICBAL THREMERLTL. EO#
Unit-2:90MWt LREERERETS
22, KNK ERERtR 1971 3 1991 | Na (dEE R—> LA IS, #REHI(A
(%, H—NVAN—IHEE &) 20MWe o1 2003 | @ VT —NICHRT B TE
23. PFR BRI 1974 3 1995 | EFIFAHRIC 1,160 F>D Na
(%. UKAEA) 250MWe -94 SRE | MFEL. COABRNLEORE
Na JA12FE R % 18 |
24. TRIGA MARK I, IIl kU StR 1962 | 3 | 1997 | MAKBERMIL, BSBNTESE |
(#. KAERI) 250KW1, 2MWt -95 -2000 | THYA FATRET D
25, Fugen BKRGE - BKBEIE | 1979 3 B MROEMERE B, M6
(B. Y1 0 4H) 165MWe -2003 HE. FUFULRE. HES/O
Y2 ABRREN HEORKE,
26. TRR-I} s 1973 3 1998 | #ALERO—IEREE. RIRISITRA.
(BE. BZFH KRR KA -1988 2002 | 7— )V B KIF |2 2k,
40MW1
27. Llatina HRABEHIA 1 KE | HOOMIIBAEEABTTSIE
(45U7, 160MWe W ODEEETD,
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Appendix Outline of the Member Projects of the Cooperative Program on Decommissioning  (3/3)
PR R
B B om | EL O RE
(E. edlolinig e (gfazte) i WE® R
1. Eurochemic Reprocessing Plant BUOERES 1966 3 1989 | —HDRERD BHAREE
(NJL#F—. Belgoprocess) 300kg/day -74 -2004 | BRRUERD Abrasive Blast-ing
DRBEHER (1993-1994)
2. AT1 FBR FIBAREBMER | 1969 2 1981 | HMIBRAEORER. HHR%E
({h. CEA) 2kg/day -79 -1999 | BHRAOFETH /M. THRLE
DEBNSRBREMIHTS
3. JRTF B RN 1968 3 1990 | BEARALE . FRERBH
(B, &) 50kg -70 -2004
‘ 4, B204 Primary Separation Plant BAERERR 1952 2 1990 | HRRRME. BB
(32. BNFL) £EME 5001y -73 2009 | ARy ML 2 BRI % 5 G
BmAEMEE 1401y
5. West Valley Demonstration Project BKIFRBALEES | 1966 3 1982 | BEARE (LR S BREBE /BRY
(K. DOE) 100t/y -72 -2004 | hEJLIE HLW BE B ICH A
6. WAK BAUOERRER 1971 3 1991 | EEBHBRICDVTE 3 REORE
(T8, KIK/WAK) BITER ¥ 200t -90 -2005 | B, MEEEHEREARE ORKy
% # M
7. Building 211 BAERR 1963 3 1995 | MR ibt. RE - KPR,
({5, CEA) St/year -94 -2005 | FSTHERR(Z 1990 FEREF(CHLL
YRR
]
w B % oo m | BL RL ]
(. ®pm) WhEF AR AR itiE ¥ KR A
SAIREES (Stage) | HiM
1. Tunney' s Pague Fadlity RI 0T MEE% 1952 3 1990 | BESRRREH. —RERICKER
(M. AECL) -83 -93 | #im{LMiRICH D
2. Co-precipitation Plant in Sellafield | & & B 1t ¥ % ¥ | 1969 3 1986 | /O0—T Ry 7 AEDRE. BRE
(3. BNFL) (Pu-UO,) BhiEHEE% -76 -90
50kg/day
3. Fernald Site Plant 7 B S EERS | 1952 3 1996 | @ TORZRLBAME. BREH
(k. DOE) -89 -2016 | R THE
4. 204A B NRX (BT —)L | 1947 3 1996 | 7—I kDt (KO XER).
(h0. AECL) -94 -2003 | BEFLAOER. FRAPHROETE
ft. H&xETS
5. ACL/ACF PREBIE - BISTAERR | 1963 3 1997 | BEREREL. FKT S, BRI
(R x—5>. AB SVAFO) IIWVEZD A -97 -2004 | BAHTHRIATS,
- MOX %4

i£1) Stage 1: BPAKHE. Stage 2: EALEE. Stage 3: MEHE
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Present Status of Graphite-Moderated Power Reactor
Decommissioning in Foreign Countries

Taketoshi Arai
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From 1960's on, graphite-moderated power reactors, being either of CO2 gas cooled or light water cooled
type, had opened the nuclear electricity generation worldwide. Such pioneering reactors as UK Magnoxes,
French GCRs, Russian AMBs had been operated for more than 20 years up to 40 years. Some of these pioneer-
ing power reactors have already been brought into permanent shutdowns, followed by decommissioning ac-
tivities or preparation of decommissioning projects. On the occasion of the recent start of the decommission-
ing work at the Tokai Power Station, an overview on progress status in shutdown graphite-moderated power
plants in several countries is given. In this report are described strategic aspects and some specific disman-
tling and waste management methods to be notified in individual decommissioning projects, as in the follow-
ing.

A few UK Magnox power stations have been in preparation for "Safestore Construction", which will be
reserved for more than 100 years after shutdown. The UKAEA's WAGR has been long undertaken as one of
the big EC's reactor decommissiong projects, with extensive R&D work carried out for immediate disman-
tling of the graphite-moderated reactor. The recent successful progresses have revealed safe and commer-
cial- scale dismantling procedures and technologies, which may facilitate an early dismantling shutdown nuclear
facilities. The French GCR plants have been in plant-by-plant preparation for safestore for 30 - 40 years. The
Spanish Vandellos-1 and [talian Latina plants are also under decommissioning operations similarly as in UK
and France. All experimental and prototype high temperature reactor plants in Germany and USA had already
been under decommissioning processes, with various safestore conditions depending on the specific project
circumstances. The German AVR is being prepared for step-by-step dismantling the reactor structure. The
Beloyarsk NPP based on ex-Soviet Union graphite reactor concept is still in preparatory phase in decommis-
sioning planning.

o EHEHOH EAER XN TS T L SR - T,

1. Ui 5T, IR 20 44 5 30 4 AHE A B HIH

19604 AAIFED & W FREEN F51 0 ThEE - 725 O N FE AT 751980 B B Ak JSEEEAS 1| X 1,

FHFEEEHRIZ, SHTTITFEERT, FO% BFHEE (730 3 20 0) ~OBTHARK

DR 72 5 T N OMEH1T & B (SR8 & XD 5T & 72, HAI BT RO
*EREFIIMZE Sy 2 v R 2 — (RANDEC)
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W5, HRFEFTIRBEBHROTERENIZ1966E0D
RS IRHIE LR . IEFE 2 FEEFE A 1T, 1998
E3HIEERFST L, 200112 HE& D 17 FRD
JEIEHEE 70y = 7 AL 72,

HHFREIFIZ A X ARSI I 4 HE
MU 77 TR RGE R B A R v HI B # b g R
(GCR, Magnox®) Ta %, FMD &5 2FKH ¢
DFRBIFTHE SEARBNF T H 5 55 BHREAIF
FAX) ZADMT7 5V A TEERERERZ NS
NI ZENSDEL BEIRT LT 5 Hh, i
WD RZROEH 2L T\, k. 5
FI i 75 FBRSEIRGHEAUIF 3~ ) 7 2045 1 - ik 7%
BAHWS RS 2 (HTGR) TH 0. #5751
SRR ER LB EIC B WTHEB L 720, J&if
B> THTOBLERATHS MEHTH S
23R OD S LA EE T 2SR (HTTR) & —ffT
H b5

SR EGETF IR - NEFARO R T | — kI
ERDHMONTOEVDONERTH S, HiEBERE
OB ILEE VB S BE 4282 BHCHR

Magnox F . BRI Z4F (AGR) , &R A4F
KOTE 378 R s A HIF (RBMK) DR IE
ELYEB)EARIZEE U T B E K OEIFR A 2 5580 4 5
IEFEETENE DR i S B U D EHME T
DIFERFIIZ DN THEE U TAZW, RIEHEE
I D 5 FERE A B REMHRD 728
DOFEIOFAA A & e EHe, 70y« o b#E -
B AR OMEE, AT Rk, %
fig - LD ML) . fRARBREEMAE R (X5, JEE, Y
W, 7)) Td B H, AR TS ORIRIZL D |
—ERDFIFIZOWTHY EF b, 72, & 5o
T NHEGEFO FERBEEIZA X ) 2, 7T ¥
ATHY . TAETEHIGLAFTE N, ZD 2 HEIC
DO THUIE R D IR AFE AT OB 5 . FEHEIRTL A %0
af U <alifd %, 1H Y DO RBMKEYFE DA (| 4F D
BEIF TS E S HEMRET RS T B % - 0 E 4B IC
k&3,

I E TUIORAEEREIE U, BEIE T 2 6 &
N5 5 EEfEETEIH O BEREGERAYF D —§ &
Table 1 {1Z/R9 Y, F72, MagnoxB¥F (75 2
TIXUNGGHY) | ey BAY A 2 4F (AGR) . RBMK %
FR O &SR A ZIFORFIFIFLOREO LK%
Table 2 (Z/R 9,

k. BN ERE FIFOY — v L a7 4%
BHHZRICHWO N 03, RIRREEY & L Tk
S G HSTRE L L ByIC & R & MBI 0, &
oo BRI S G o TEERHPudEFR
Windscale Pile 147 % Chernobyl 4 54D & 5 A&
REFHICKOEREEL 2 - IR B0 TR
WhETFAI 9y a2V I ARETHY  SEOK
FIFR GRS ZEIZT 5,

2. 1¥1)X

4 %) ZEREFAREDOKRESE 1960 £ 5
ERIICEA U 7 BSRGE R B 7 2 AP
Ko>TW5b, 9%+ b, Magnox Electrictt (GRAE
& BNFL#) 2 9 % Magnox /i, £721218
B (794 b 3288MWe) 2% 30 ~ 40 F-LL_kildx
FThD, KAEREILENSILE (454 M) Th
%, Z D4 British Energy (BE) #t23 & § 5
47 24 (AGR) 1, 1970 A 5= A S,
124 (7494 1. 9164MWe) M&EExhTH 5, —
7. UKAEADOMEDAGRBEERZE T 7~ b
WAGRIZ. 19816723 v g =V Il A-
TW5,

AF)Z2OREFOTII v 3=y 7 HAU
DT, BRAROR E & I, EROMEE
TAIy Y a2V ERBFERIZESEVNERSZ
ENTEH2-3, F9, Magnox BEFIZDWT
WELV1990FE B O 72 2 v g =V ERIR L L
T BIET 7 v M HREBEERERO S A b HAD
Wt (2 ~34) . RFFREUNO R - 250
DO fRR, =k - R<F “Care&Maintenance” %
B TRERTEIRAE “Safestore” AR L. #9135
FRICEFIFARKREBERAET L2 2 LT
% , Berkeley4F = Hunterston-A%Fi3 Z D H AT H
%, 1B L . Trawsfynydd 4F C i3 Care&Maintenance
#irHd ., B L TRER MR A £ L T
%, 23, REBIABRAEANTHD ., &
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Table 1 Shutdown Graphite-Moderated Power Plants under Decommissioning or Its Planning.
Ed A A 2 R ¥ | K | EEiim FaAIvvazZry
MWe AF—
HH Berkeley Magnox | 2 138x2 1962—1989 | HeErEKMEHE T
Hunterston A Magnox 2 160x2 1964 —1990 R
Trawsfynydd Magnox | 2 250x2 1965—1993 | WLRIBIEM T
Hinkley Point A Magnox | 2 250x2 1965—2000 | 7 I FHESP
Windscale AGR AGR 1 36 1963—1981 | STEWENIT 4R
A DS Chinon A1 GCR 84 1962—1973 TETR
Chinon A2 (UNG® |3 210 1965—1985 | WREFREKER
Chinon A3 375 1965—1990 | HERTEEEEH T
Marcoule G1 GCR 2 1956—1968 | R (M MEERRE)
Marcoule G2 (UNGG®) |3 40 1958 —1980 ey -
Marcoule G3 42 1960—1984 | e
Saint-Laurent Al GCR 2 405 1969—1990 A
Saint-Laurent A2 (UNGQ®) 105 1971—1992 (2004 ££12)
Bugey-1 GCR(UNGG)| 1 555 1972—1994 | @tk (2002 ELL2ETR)
R AVR Juelich HTGR 1 15 1967—1988 | EEMEICETF
THTR-300 HTGR 1 308 1985—1988 | KEMTE
1FUT Latina Magnox 1 160 1963—1987 L4 IR CERE % B0 )
ARA Vandellos 1 GCR(UNGG)| 1 496 19721990 | TREFHREEMRP(~2002 F)
B4 Tokai Magnox 1 166 1965—1998 | sE&MFREH (2001 ~)
KE Peach Bottom 1 HTGR 1 42 1967—1974 | REWE(~2006 %)
Fort St.Vrain HTGR 1 342 1976—1989 | RFIFERMESTT T, BK
o¥7 Beloyarsk 1 RBMK 2 108 1964—1983 | 7 I FHEBRESH
Beloyarsk 2 168 1967—1989 | 7 IFHERRT S
9y31} Chernobyl 1 RBMK 4 1000 1977— 1996 7 O 2 HEREH
Chernobyl 2 1000 1978—1991 73 2 FHERR
Chernobyl 3 1000 1982 — 2000 | 73 I EHEREAMH
Chernobyl 4 1000 1983—1986 | BFAULIEEEF

UNGG : K52 « 245D - B8R

consultation) {2k, Fig.1 OfETREN S &
NI TIRREO & & KR IZIRA 45 & 5
U, 22, M REH Ry 2 — TIRERERR
fiid B ZENTEINRTNS.

B<mohTtnwsd k5, BNFLatDOT7Fa 3 v
g =V RSO RS 1L % 135 4% D IR HEf#
k-4 4 MREBREWIEDTHB, Thid, F&
U C A RS RO U HE L L A3 Cob60 O P
IZE D, F100 %12 1/10,00012 20, fEXED
BT < L R L - B ORISR b EnBifFT
X0y NEEHLEIE, 277, BEDREOK
ARG KRENVEDERIZLDEDTH S,

Fig.1 Trawsfynydd Power Station Following Safestore
Construction (Artist's Impression) .
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Table 2 Main Core Parameters of the Graphite-Moderated Reactor Types.
FRY REHE wmHM FLTHE | RS IFHF iR
Magnox KRU REEH R 7.9mH o& 3] A4
(Bradwell) Magnox #HHE®, | 1 365TC | 12.2mD | ¥
26.6kg/cm 2 20.3mH
AGR HMBHEUO, REEH A 8.3mH PCRYV,
(Heysham) SUS #EE HH 650C | 9.5mD | 18.3mH, 13.1mD
42 kg/em? 6.4mt
RBMK-1000 WIBREU O, #]K 7mH Zr/Nb &% | &L
(Chernobyl 1) | Zr/Nb #HBE HnO 284C | 11.8mD
70 kg/cm ?
HTGR UQO,/ThC,#% VRN TmH PCRV
(Fort St. Vrain) | PyC/SiC # & HO760C | 4mD 32mH. 9mD
IRFEHRELE 70.0kg/cm 2 3mt
— 7. UKAEA (30t 2Ehd S e DB 1 & O % TWHE T AERIZZ 59 b L22%ICKITER

i PR E 5 TWBHR, ThPFTET S
Windscale AGR (WAGR) 31981 412k A 1E &
N7z, WAGRIGIFLSIES 4.5mD X 4.3mH,
BRI A A 6.5mD X 16.3mH. fF0 EERIZ
SUTE R A A s U OB A IR T A e 4 SR
DIEAERIAI MO EKIZ RN 25 WIS FCIE U 7= T
HbD, WAGRIZ,. A ¥V 2DF7aI v ag =V
JeibikER 7o Y = 2 b (EC OWRINT 2 3754
Ty b7V bTEDHD) &L THu D
JtA - ik = HAR UL %89 1983 45 12 1 FHF UK
DWW AT T Uiz RONTHE 1 Ki#AE LTHE T
Wiakgk< 4 — v b= LSO MmO - Bk %
b5 & & iz, FF R IC B U TR ARREE
PAPRAROIRR A 17 > 720 2 U TR Z N D
BRBE A P O s (1989) | i 1P E & i F — 4
DRI NG OE (1992) , 4 O AL
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Fig.2 Vandellos-1 Power Station Dismantling Schedule up
to the End of Safestore Preparation.
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The Current situation of Rokkasho Low Level Radioactive Waste
Disposal Center
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Japan Nuclear Fuel Limited (JNFL) started Low-level Radioactive Waste (LLW) disposal since 1992. Those
waste were produced by nuclear power plant operation. JNFL received about 140 thousands drums by 2001
fiscal year from 13 nuclear power plants in Japan.

FFor safety disposal of LLW, we have to do waste treatment, inspection, facility design, appropriate control,
monitoring at each stage according to laws and safety standards. Also safety assessment is required.

This report describes an overview of LLW receipt and disposal at Rokkasho Low Level Radioactive Waste
Disposal Center.
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Fig.15-4 (Covering with Soil)

1) BEFREAH L
BREIZAR UZBEEIL, 8 RHEAL T
L%#ﬁv JIC KD BEPEREm IR S N
IEF ZRikEE NS,

Fi%i@

BEERIIEANER M2 oM R L — itk

@ POWRD S NI ONITISEE S S,
3) BRCAMAIETA
TEW E N REEIRENIIL, 2256 kD

N SV "I“\ﬁ‘(/u*jé‘{f)\ L7z9 %, iEnXLzQﬁH:

OLER g a Y 2 ) — FEIDE (BV) A RE

T 5,

., FHHIZEE SN2 DIZ D0 TE
DOWRBEIIZ NS DIEEAFE[ET 5,
(4) gt
ﬁ%jya)—bﬁwﬁ(@w)%ﬂﬁbt
%, HEERERMO b, MlEE XY b4 MREA
+tcEy, 20 kA LSRG D L5
1 e

W

6.2 IBEZEFDEIE
HEERER IR, B O TIZB L TRD & D &ff
i FORUE A X EEMEND B,
- PERR R O U0 B i (3 A e D B & e L
TWwWbZE
MR AT D & T AXBIEIAKSRAT S
ZEDBAIEEEMEE N TE O, D Ap
PR XN T3 Z &,
CBRFEMEOWE, ELIBRIE IS
HERLAENWT &,
CHIEEMII I WE AT TA TS T & TZEED
BORWEHIIZTHI L,
I N5 OREEEOMIZFER DG KEealii» &
N KO &S HERLWET 2 0END 5,

%2545 (200243 H)
 RERO TG EYIE R . TR R s B
wOBBENI &
I G FREE A TEIUTET § 5 & & 61T

B RIEEAZRIT T 2 - DE FiEAREHE
ELUTEDTCEDORT #3207, ZOMEIZHED X
THEITH- T 5,
i, LECOMFEE, MHEFIEATL I &
&waiﬁﬁ%ﬁMi%%%@ @%F%TI
ZRARENMROMEREZT AL E>TN5,

7. IBERMRER DEIE
7.1 1B D ER RS 12

T EIDE L AL IRSHEFEEY O et AL 5y 0D B
K% 25 & LT3, BETBED IR IZ1E S Hst
BEL NLIZIB U B AT 2SN THD,
Fig.16. Fig17 iZ/n 3 k5128 1. 2. F3E

Bz TERT 52 k> T 5,
1 BpEEE
F1RE
7eaR]
BRERD
® AI/NYPIZ KT R %‘
5t ‘;L)m’?!&”’ AT WZICE | [y 7icsn
& BERALRD || lumsteml | || aaenRoss
2 Y2 DEFRA~ ||| RE~OBHTED
OBHTEHY HTBEEHIIE
EE:) BT OB EDTT
BORIE LK
E1T9,
~_
\

R 0L

Fig.16 Safety Management Plan for LLW Disposal

1 B HOERRE IR
BRRRLALL | . B
st o Ling e SREBIL | o e
g&&ﬁk&UﬁLﬁbg%k&Uﬁﬁﬂ P
Empaais BIBEETE | EIRBETH
15:30~354F 304 3004
25 :25~304F
B FKER .
SR A DK B “ENIFOHIR
REE=RYLY

Fig.17 Institutional Control Periiod



Journal of the RANDEC No.25 (Mar. 2002)

(1) 28 1 EXFE

REERZ T ANI LB LR T £ TOBRME T,
1 3 TIE30 ~354F, 25 TIL25 ~30F 4 T7F
LT3,

ZOBRBETIE, AT 72 kD ket e
DRt #FGIE L. BEYIEFHOKR - S
HEERER R 2> & DO HEA S E O R HITE 12
X0 BEEMEOREN T & ATERT B,

F 70, RIABERRIEIER T O T KD E
ANV ST,

INhoDE=ZZ) VIOBR, BEIDIGUE
TOFELEOBIELT,
(2) 58 2 xRS

ANTLNY 7 RERSY 72X 0 B E D
B2 Th D, B 1R LRI
FEIEYHHER D AR - i O E R ki 22 & O3
KRAPBREEEOREBIEIZ LD . REtEma
O ORI AR L, BEIZIE U TS
TOBITHRE SO AR LI L LT 5,
Bk, B2 BRPEOM TR, B LorEnE
ESEL. BB TH®IFE LT 5,
(3) %5 3 EXRS

F & UTRRN) 72K IREHEE O 4T
MEET OB TH D . —RAROBHANAND
VHEADIIHFET S0, BRHEEOBE 2 6
POKDORFHOEEL, RO IHIEOHIK 4 17
IR TH S, BIRBOM TR, —MRA
HOZ B OB D 6+ 0 R R & A
T, BIEBET25300F%E L TW5,

7.2 5K - BEfR

PEA - BEtR ki s, HEERER I o 71 B R i &
Ul 2 v P BRTAMEDRIZHT S FK—
FAAV o) = MNEROCZ RIS L TR S HE
REI ONZHEARIRBE A B R - bR 3 5 7 O 12 HL%
ax i FEI L 2R 5 R 2 SRR S T B
IDHb, K= 2avr)—BiZ, F—1#
AL HNIZ I FARAZA LZBATE . ZOAD
HEERIET 2 Z ek TE 2 LD 18T
B26DT —EKNEODHEMAEL A Y FX—2
MK TREA L, Bt L - A TR &8 723
Yo )= MrEFEAT S,

7.3 T kESAR

RV R O BB S HIZ 5\ T 1 B
IIEE R & O S EE ORI 2 T & w
AL LA 2 BRI B I3RS E B O D Ak
MAEEMRT S LT3,

I DORERE., BfIE T ARDERILIZE W T
FRECT 2 b AR OB TR RS Al 4 5 2
Sl EkDiThh b,

TAREBEZZ1)>7J
FHER SRR $R D 2 R P I AR IS &
N5 BEHE TR & EHEISEE L T %,

8. #xEFFM

8.1 EIRHAREA (BB 1 ~ 3 E&RE) DFHE
FEFEYIHREER 2 & OB E ORI . [k K
ORIRREMO R EFE I E D A AKOR S A
DTEDBIHUIEE TH 5 ImSv/y&E A B2
EZ LB ELDEHMITERTZ SR
EHEFHMEL TV,
Z O LAHMARRE # Fig.18, Fig.19 127”3,

Fig.18 Exposure Pathways during the Institutional Period
(Before and Under Buried)

=3

AR E A © BRI S B KURIR S
DIEEE DOFATIC & 5 E#IE <
(SUARIRE R
KV NOLEEYIERERE S S QWKL S
TR & % AT S o D B A R



N

BEY

Fig.19 Exposure Pathways during the Institutional Period
(After Buried)

119 5 REEOBEMBINC X 5 AL
< (IR B )
- BREHF I O MR KPR ISR T % Rt
VEME DS RAT 4 B IO IEEMEEU &
5 PER#E L < (YHREMIERL)
© RO BEEE OFETIZ & B IR0 <
KO HERHE L < (RALBAD)
- A AT — BT R O ER & A B
B b DA ERBET < (ZA4 Vv A V)

8.2 BIRHAMRIAR T R DT
(1) —iHER
HHER N RED BT 5 — AR AR O A
M, WXL OB LTSI L EMELE
UZs W EDHRED (10 2 Sv/y) Th 5 Z & % GHi
LTw3,
—RHES L L TROFHIE 27> TH D |
fififE ¥ % Fig.20 IZ/R¢
T AR OB E AT T 5 BRIBD
TBEEMBRUC & B NSRS <

1l

=

(TREEYIEEL)
- FREIHE AT BE D YUK D AR & % R
g < (PROKERF)

- BRI ORAKE RO TERES S
FREBEYOFEEUC & 5 NEHIL <
(B2 & PEMIEED)
- RV O YRR & A FEIZHI T S
FEBHESEIZ K 2 SIS < RUPIER I <
(R#HE3)
- FREYIRE U3 T DRI BT S S

I3y Y g =V IR

255 (200243 R)

Fig.20 Exposure Pathways for the Post Institutional
Control Period (Common Case)

RO THEIC & 55080 < ROER B
i3< (—WAF R ER)
- R R T ONEIZ BT B IEFIC
&£ B 5B < OB <
(—AEEERPHET)
(2) RAESAEO/NSNESR
—xEEBELOND ER KO & REHEIZ/N
X, MEMEOBEYD S IIHEDKET WE
FELMHEEINS,
ZDEIBBERIZDOVWTEDOREEEDE A
FHTHBH[10 uSv/ yaEELSBALNI L%
WRFET S, TEAFMEL T 5,
HAEHEDO/NENER & U TROH A 1T -
THO ., FHHZRR A Fig.21 12787,

’g%&kimxv .

o, b5 0ae Al

-~ (o

i

Fig.21 Exposure Pathways for the Post Institutional
Control Period (Low Frequency Case)



Journal of the RANDEC No.25 (Mar. 2002)

- BRI
Yoo T

B TR EETHE
FIZ K B HHE < RUTER#E
3< (RAERRAESE)
CREYIERAIC B S TR AT 5
MORBRLEFIZL > TCHRET S ETO
RIS K B ORI < ROTAER BRI <

(KRR s it ()
%ﬁ%@é XL Z OFEFIZH T AHFK
DERHIZ B 5 NERHEIE <
(FFrizkakH)
6 OFHIlAER % Fig.22 12787,
( M1 uSv Sy )
HERUREFEZR 1R 2 BAR P Y 3 o
KR EMB ( FFR) 1.5x107? 3. 0x10"?
n o [Eemmmm o ax10 | 8 sxio
% laswmooemmme) | 3.1 x10°2 7.7x1077 | 1mSvy
g Rt AY 4. 1x107® 1. 1%x107%
AALx A2 27 25
BEWRN 7.5x%x1072 o. 18
Rk 0. 13 0. 30
n |REEDER RE® 9. 1x102 0. 14
LAY EEY 2. 9x1072 6. 8x10"2 10uSvry
: B | RHHER 5. 5x1072 3.3x107%
] » HEERRER 8. 3x1072 2. 5x107?
? mEE 1.5 0. 44
&R xpmmir 8. 1 8. 2
W [ FRMMERLETORE 14 14 L3
:ﬁ #PEKKA 3.0 3.0 S
Fig.22 Dose Eguivalent by Disposal
9. FERXDE LT
REVIERAEER T, FICHHOPFICE AV F

J:Dl””ﬂﬁéht?ﬁl%ﬂ%%ﬁ%%ﬂi@*&5ﬁﬁ§§
THD ., —MRARKIHEERIET L O BREEOR
EROWRILAIREZ SN0, L L,

PR

®£iﬁ%%u¢éanoﬁﬁ# BEZERELH

MIPE S FRERDOE T B O FREEEHHIZ B0
T%@Lt%&é%iéiétﬁﬁ%@&mﬁa
DO EIEDORE LR A IRGE L . — R ARZKD
MR A L 7

FFAE SR IAFiQ. 231 K D ITkked TNE & %
DEBSTHBOARBRIZK ST -ARARIZK LT
FELOBEBHRO ) X 2552 5 2 L3k,

15 2%
BIEOE TR ¥9. 0x1073( mSv) 1. 91073 mSv)
BRBEREHS O
BAEYRORML | 8. 1 10 5( mSv /%) 7. 7x107°( mSv %)
M
Fig.23 Accident Evaluation
10. 0 I(C

BT JIhEaR 5 5 R4 9 5 i at i E ) O HEER AL
BT AMET. B - FEEFHO B 2 NEKGE 80
ENTHD ARV NLHHEREYO 2RG S L
KSR E S LI 5> TE T/,

N6 DEEDONG DEEIZ Y 72 - TiEazit
AT 2D THEENP SICk ) EEHET
%6o¥ﬁﬁﬁofmél\2%@$m$&®§
FANETERIZEN L ZOEE, S X 512 ZJHIF
ARO TN 05558730 TE N V) 721,

EE DU
7N P L USRI v v 2 — [ %
OBEE L &AMz DT 2000.12.1



T3y v a=vIrEER H255 (20024 3 A)

Ny

k
U
®
()
@»
¢
¢
N
4
4
®
p
@®
®
®
O3
O3
¢
¢
O
U
()
[
¢
@®
(,)
®

RFIFREE 7T A3 v >3 Z 78T 5 mb DB AR N EA]

Recent Trend of Dismantling Techniques for Nuclear Reactor
Decommissioning

Yasuhiko Mrvasaka

4
9
@
@
@
Y
[
A
(/Q
®
i
®
¥
0y
»
L
)
()
()
U
®
§
¥
4
0
0
®
4
0
.\
(3/
é
®
O]
9
b
9
v
(\0{)
O
:
\
$
®
)
®
/.\
@
X
9
/Q)
b
¥
)
()

This report describes the recent trend of dismantling techniques and decontamination methods for nuclear
reactor decommissioning.

Recent decommissioning techniques will be described in Section 2 through 5, such as the decontamination
methods, the one-piece removal method, the dismantling methods for the reactor pressure vessel and internals,
the dismantling and removal of concrete structures. In Section 6 are presented the recent progresses and
achievement of individual BR-3., KRB-A, MZFR. Greifswald. Trojan. and Connecticut Yankee decommis-
sioning projects, with special reference to decontamination and decommissioning techniques including re-
motely operated robots, for the immediate dismantling of reactors.

The planning and implementation of decommissioning for nuclear reactor plant should refer recent dis-
mantling techniques and many decommissioning experiences. The technical lessons learned from many
projects will help in the planning for future decommissioning projects.

FOBED 6 | — kAR & AT E _E A3 3R

L HIc HHENTING,

HHEORERZEHE FIFOREILHEE (73 F 7o, HROBHEHEFHFRAEFIE. 317 ET
Jy vz v ) d, B (JPDR) & Hw 440 A& (KIEARREDKY 10 A Gdr) v FEEHL |
TR EREAER IZ K D £ < OIS A+ & L T FTEIALYX—FELTESEL TS, /.,
WaY, F7, WP JRR3 TR AIF & s L. 2001 FRIFAE F TICHSH S A REIFIZ. 1 4
FrlP JRR-3M % R AP R NI L 72858 03 & kWe LI LD/ St 1y M EFDDHE BETH
%, O, KAEET L8 DIE 728010 BE2ETH

R EIFhERR 72 3 v v 3 =V OROEDE) A D, %<3 EET, REFEO 2O THES, &
. HEBFEERT O MRIRTE G A3 2001 H 12 AT BT LEITFEA Td 52, F ORI RS IS

S, ARSI S Nz, K72 [ ST AL F#ART BB DRIy iR P RIOFHEFIZ LD
DARAFIE S 2003FICFE SN TS, 1 I 25 B IR A FIARRRO T R S HEIC &
T AIy Y a =V IORMToY s MELR %99, ZOMEENE, /5?\‘?%5%%’% PRI S DA%
MR 2Z L, 22 b &mE< . BEMERED S %< MiBAFE. /34 gy b - 77 v b TORERYEEATR
FRET S22, 32 MEIWK. BREYORIRLS; @Eﬁ%i) fi%&éhf?—f“m\é &b, F72,

BT R S 2 FHEE S 2 — (RANDEC)



Journal of the RANDEC No.25 (Mar. 2002)

77V b ERML I AREREORI ) 2o it
ANOBAHOERZ & D IEEE ISR E L T\ 5,
TR BREICER ICRAMEE AT > T 5
BHAOREN LTIy a3V - Tuvy
PN DD D, NILF—DBR3I. KA VDY
YELV IV VKRBAKUA F1) ZOWAGRIL,
BLAE, BRNFETER (EC) o733y 3=vs
AR/ A U@ NS A R A
AR A M <O LIET 2 TEPFRA IR T
Wb, g/, FAVOMIFREZ 54 7 Z35)L b
FEMDEFIFAREKTE M < U L4 5 L
ETOREDPEIH SN TS, —F KETEEH
TIFENBHO—HGEE - A3 TES PO -V v
VIF (PRSI & &) TEES Nz, 72, 2
IFFHy b X UF-FOMKI, BEFIFEDNE
MmO —FEREETHEEPED STV 5,
AHETIE, ZD &S IR EI TR / R

DT SN, FEEREBEORRP L E AT
HZENG. INEDOHAE2~58ETLE 2 —
gHEMIC, BAEOF Ty I vy

WA BN
ERANE

DERIK O T DAL & 6 BT,
wb@ff s/ a Ry MEifie 7 ETHEITT S,

1. BUBE A N> kU S

O 7Fay Iy g 2V 745t 51257
D, RGBS VRV N IR ZTORBEBAmMSL I &
i DEEEDOHIE K ROARANDEE @
T2y IV g3 =Y AAOEIR QERKN Rk
THEROROZER, ICHEETH S,

BRI ZCIF T ORMSTREA X b )i B
Ko TRIRICEZ Y | EERJEEE A B R L CEHI§
HVENDH B A, B S 100kW T10‘GBq. 1A
kW T 10°GBq e Tdh 5 ¥,

R AT bt & | Ein R R IPRREY 2 g
PO 252 THEHE LU 72 8ddi 4 & 4 /- o fikat
BEDLTIIET 5. HATBEA NV b ) affliizid, &
IRIERE B L O - M. St aH iz a5 9
AMIOFAENMETH B, £72. TOFHAT
VR AR DAY 5 E DS 6 |

LR OVEGFE S L ¢, Table 1 (2R 41 1#
NEETH 59,
KA (100 77 kWe iR) OREIFOBHA, ZOR

L R TIFERIEE % 10"Bq f2E I 2 57, 100 /7

kWe #t0> BWR BUFE B8 40 &R L 72154 .
ZOREHEA VXY P ) BETERERL LD
WIFAREEY R U R FIFE DS R
NNELE ET99.9%L, EA 5B KD D01%I3E
BRI EOBELF0E L 7% Oes, BlE
IZTFET 599, BWRIFINRREMNZ X 5 5 kgt
BE & BRSO KR ZE AL O M H A Fig.1® (28

Table 1 Major Activation Products of Long Half-life for
Nuclear Reactor Decommissioning®
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Table 2 Calculated Inventories of Radioactive Materials in Trojan”

FENEIRER (9 &) EIEERF R (30 F)°

kiRt 04 10 &£ 100 4 0% 10 & 100 4
FLaA5IF 1.11E+17  9.16E+15  1.63E+15 1.13E+17  9.32E+15  1.66E+15
R/ UL 1.21E+16  9.98E+14  1.78E+14 2.17E+16  1.79E+15  3.19E+14
BEAL 2.89E+15 2.38E+14  4.25E+13 482E+15 3.98E+14  7.09E+13
RPVA{I#E 1.07E+15 8.83E+13  1.57E+13 420E+13  347E+12  6.17€+11
RPVEfH 3.01E+14  2.19E+13  6.89E+11 433E+14  3.15E+13  9.92E+11
LET IR 1.55E+15  1.28E+14  2.28E+13 8.03E+14  6.62E+13  1.18E+13
TS VR 8.30E+15 6.90E+14  1.23E+14 1.826+16  1.50E+15 2.68E+14
FEEEA K 3.57E+13  2.32E+12  1.22E+11 445E+13  289E+12  1.52E+11
ISP 8.10E+13  1.30E+13  2.75E+11 1.80E+14  2.88E+13  6.12E+11
& 1.37E+17  1.13E+16  2.01E+15 1.59E+17  1.31E+16  2.33E+15

a:PGG Report, b: NUREG/CR-0130
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Fig.2 Reduction of Dose-rate with Time Inside a Typical
Magnox Reactor'"
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Fig.3 Working Time Inside a Magnox for Dismantling
Based on an Annual Exposure of 5 mSv'"
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Table 3 Dismantling and Removal Methods of Reactor Vessel and Internals
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GFAMEMEIT) ((8201) (950t) (3150h2)




TaAIy gV E255 (200243 H)

MRENEX T 2V EMD S BT EAMRLT
“521)0

2 FAAEEM R R TIFE I B ZZDBRE L
FNREE O Lik & 7 D FEHih % Table 4
RS, BEEEL N DR G MF RS A |
Bl IS K O <AL BELZED
2. KEDOZ ) s - Y-~ JPDREDEREN S
%, |JPDR T, K Tcombghificks 752
<7 —2UAEwESE Y, £7-. BR3 T, &
WL (EDM). 79 X7 7 — 2 KOOI
ED R S, U KEEY OIS THAT
bbHE LU THEMMUIN LEs2 FICHOTUTrbh
22). 23)

JRFIFHE I B8 OYIWT 13 & 7 O b & O ETHE
{5]% Table 5 (Z/8 3, 110 F kW HDIE 1 HF 2513

Table 4 Cutting Methods for Reactor Internals
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Table 6 Comparisons of Underwater Cutting Techniques?®®
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Table 9 Typical Removal Rates for Concrete Removal®
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Table 10 Dismantling of Activated Components in KRB A Gundremmingen?s)- 3%
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L&BITYYF 1.3 1.1E+16 I5X<. 54

P asokR 16,0 6.7E+14 I5X<. 58 |
FET YUK 14 1.3E+15 | 75X<. 5§8.CAME |

3 8 :Hack Saw CAME: Contact Arc Metal Cutting
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Fig.9 Cutting and Packaging of the Reactor Components in Greifswald?*- 4

Table 11 Cutting Techniques for the Remote Dismantling in Greifswald*®
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Fig.10 Remote Dismantling Machine (RDM) System and
WAGR Cross Section

Fig.11 WAGR Remote Dismantling Machine Being Tested
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Fig.12 Trojan Reactor One-Piece Removal and Shipping
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RANDEC's Capability

Radioactive Waste Management and Nuclear Facility

Decommissioning Technology Center

The capability and service of RANDEC are to ;

Implement decommissioning research,
development and investigation.

<

Provide technical information on decommissioning.

L 2

Train for decommissioning.

L 4

Inform and enlighten the public
about decommissioning.
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