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Present status of the regulatory infrastructures for the
radioactive waste management

Yutaka KAWAKAMI
J.RANDEC, No27 (Mar. 2003) page 2 ~ 6, 1Table

A present status of regulatory infrastructures for ra-
dioactive waste disposal mainly results and situations of
the discussion at Nuclear Safety Commission are de-
scribed. At the present time, radioactive wastes possible
to disposal are only limited for the radioactive waste gen-
erated from reactor operation and the waste of reactor
internals which generated from operation and decommis-
sioning. Regulatory issues of radioactive waste disposal
other than these waste, which described above are now
in the situation of under discussion. Discussions on clear-
ance levels relate to the waste, which generated from
reactors has been finalized at Nuclear Safety Commis-
sion.

Development of Decontamination technologies for Tokai
Power Station’ s Steam Raising Units(SRU)
Masahiro MISUMI, Tadashi NISHIZAKT,
Takeshi MATSUMOTO, Seichiro YAMAZAKI,
and Daiichiro OGURI
JRANDEC, No27 (Mar. 2003) page 7 ~— 18, 9 Figures,
2 Tables, 6 Photos

Steam Raising Units(SRU) are identified as the largest
metallic radioactive waste appearing from the ongoing
decommissioning campaign of Tokai Power Station. Con-
sidering its low activity, it is believed that a practical way
to minimize the disposal cost should be decontamina-
tion together with other contaminated metallic compo-
nents.

To find a reasonable and effective decontamination
method for SRU, research and development efforts were
made by Japan Atomic Power Company (JAPC) and
Nuclear Power Engineering Corporation(NUPEC).

Kawasaki Heavy Industries Ltd.(KHI), the manufac-
turer of SRU, took an important role in these R&D activi-
ties, applying its rich store of knowledge from experi-
ences of maintenance, engineering abilities, and so on.

Here we present the detail of these R&D activities and
our own efforts.

— i —

Dismantling of Pu Contaminated Waste Incinerator
Equipment
Toru KOAKUTSU, Noriyuki TOBITA,
and Shinichi UEMATSU
JRANDEC, No27 (Mar. 2003) page 19 ~ 27, 6 Fig-
ures, 3 Tables, 3 Photos

A plutonium-contaminated waste incinerator equipment
(PWIE) was operated from 1983 to 1990 to demonstrate
the treatment of combustible plutonium-contaminated
wastes from MOX fuel production facilities in Tokai works
of the former Power Reactor and Nuclear Fuel Develop-
ment Corporation (PNC). PWIE has following features:
(1) The space for dismantling work was not maintained.
(2) Silicon carbide cakes (approximately 400kg) were
filled in the incinerator, and plutonium-contaminated
ashes adhered on the inner surface of the incinerator.
(3) PWIE has a ventilation process. It was necessary for
dismantling of PWIE in safety and with rationality to
choose optimum dismantling methods and procedures
in which these features were considered. An absorbing
device for extracting the silicon carbide cakes from the
incinerator and a remote-controlled device for decontami-
nation of the inner surface of the incinerator were devel-
oped. The pre-treatment work was performed by using
these devices successfully. The dismantling work was
performed safely and efficiently from the beginning of
May 2000 to the end of December 2001.



A Case Study on the Decommissioning of TRIGA Il
Type Resarch Reactor
Nobuo FUKUMURA, Fusao NAKAYAMA,
and Yasuhiko MIYASAKA
J.RANDEC,No027 (Mar. 2003) page 28 ~49,22 Figures,
5 Tables

As one example of decommissioning studies of low
power research reactors, RANDEC studied the decom-
missioning case of a 100kW TRIGA [I type research re-
actor. Immediate dismantling (one year after shutdown)
and deferred dismantling after several safestore terms
were selected as decommissioning modes, and decom-
missioning schedules, dismantling methods , costs etc.
were studied for these selected modes.

The following results were obtained ;

- generated radwaste exceeding clearance level was
approx. 87tons in the case of immediate dismantling, and
approx. 27tons in the case of deferred dismantling after
a b0-year-safestore.

- as the index of 100 for dismantling costs of the reac-
tor without dismantling of the concrete biological shield-
ing, the estimated index is 1,090 (except the reactor build-
ing dismantling) in the immediate dismantling mode. For
the deferred dismantling modes after a 5-year, 10-year,
20-year, and a 50-year-safestore, the indexes are 1,300,
1,500, 1,700, and 2,300 respectively.

As described above, the decommissioning cost was
escimated that the longer safestore resulted in the cost
incre se, because more management costs were needed
for the are during the longer safestore.

__iv_



Journal of the RANDEC No.27 (Mar. 2003)

FFjiyy 2y FOABL

BARRFHEZNy 712 FBE
Hak 4 (2

WA IEE0Ny 22y RS, B FOBEROTa 3 vy g = vy, MHEREO M, bk, b6
L B OB - ML & G & U TIRBNE AT - TV B A3, TR 5 12 Z DRSO B
ENOHMEETR L2, ZOLHEEOE RIZIE, LioEMEORINE, BT hRHOERE LTS
AONDHEEWMAEMTFIZT AL 0OIMUATIELL WV 22y FeRE LU Y 1 2 )L 2kh» 6 1T
FEEMIREZ A 5 L0 BB BB L DIRERH 5,

T PEBEE DALEE - WL DR & 2T ED & WO R AL E W IEESER S, ZhIZIZ T OO0
A H 0, ZO—23BUEDLB - W HANIT L 2 6 A GARIFHHETH 2D T, RO 5 1Y & 8T 7-
WEWVWIEDTH B, LALIDFAITTEN TR S ENWDIE, FRERTE - W0 & GO 0B, 1%
MENEEEHMW L CELETAMBETELEL MHEN) 2V EEZEITRRETAINEVINENGEA
5L RTHS, REMMEIHL SN ZOHMERETIROFNTHBD T, TOHHiNnd 263 2

ZIZBT 2 2 N\OHMBA+ 5 THR @B DOERE T A4S H2SOEME S G172 OERE
FHAT A LETNE AW, 2FED T ﬁbmﬂﬁiémﬁmwétbﬁﬁW@UZ 5L H5DTIE
B VAL TREREETA U LOROMOOENE 7 4 = F/5y 212Xk g 7268h380
T, ZORMEHEN, ABMOREGZH VIS W TH S, LU, ABZHIZOWT ML T
S5RRIC BRI Ve b LS THANENAET &t 2022 6 H %22 6 Lt 22 AaMIC 3 28
BEED ., BAORFNARRICE 5 b TEEICHTAEZBEHL TWwa &, WFhdth 22 6 DJEH
KFHM LU LB L 2RI S Z &3, Flic ks RhaEE, AMOEMGRE, BEREE, FHThREic
B 5EHFERBLEDOAIEF 2 DVESO L ORFRICHOE A TH 5, TDOFHNDOE 26TV Z 21T
ST B EH & RAEE S, HMOBIGEOEBE TH O | MW 2 OFG A ZIZZIT AR S R
B20EILDOGEEESTD,

BHEYED L 5 —DDMIE BAEDKMEL G- T X I ITHIZ2WHE L LS LI 8D TH B, ZDOHAE L.
REYOMREIE 2R D/NT v 2 2B A BN b LB EZX > TIF 3D TH 5 L0 #iA Kk
TR BB . RELTLESLBERNEZLES TH52TH -MTHAHB . WTHIZBOEELIHNS |
FRRBED Z L %% 2 TREHTEA DL o, FFRETATT LI BFRAL 22 Lk, HlE, 2
7’7/20)71&5’ﬁJJL“C(ﬂUE/ZTA%B’ﬂ%?LE’;@’C W3 VHHEDOEZ AMBHIRE S S &5 IZ5%
il 2. 302 ) = bEEATE L THIBD Tk AL UL SBi~~A » b ERAIL TH & ZhEf2d
ZE. BN ERIEEETOTIIAL, VAT LR ARELEXSZDTH B, 25 Lzl
X R, BRI - kﬁ@wfh“cwfﬁﬁﬁ%&h‘ﬂ%%i&dé@w#mﬁméh%wﬁ
fféi%@FﬁEﬂfJ SRS 4 2L 2RO TESE A6 ND KD NTEHIEH->TL B,/ y 22V F L%

\%%Lt%ﬁ%%avﬁéﬁfia<\%i%®%ﬁ%®é®%m6@$7LHEM~HWJZTA
ERETT D EII B> THID TRIAL 72 VA B ESITABDES S,



TAIyYa v ER O F215 (20034 3 A)

RETEREZEY DL 2RAHNICEH SR DIRICDONT
JIlE  Z&*

Present status of the regulatory infrastructures for the

radioactive waste management

Yutaka Kawaxami

A present status of regulatory infrastructures for radioactive waste disposal mainly results and situations of
the discussion at Nuclear Safety Commission are described. At the present time, radioactive wastes possible
to disposal are only limited for the radioactive waste generated from reactor operation and the waste of reactor
internals which generated from operation and decommissioning. Regulatory issues of radioactive waste dis-
posal other than these waste, which described above are now in the situation of under discussion. Discussions
on clearance levels relate to the waste, which generated from reactors have been finalized at Nuclear Safety

Commission.
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Development of Decontamination technologies for Tokai Power
Station's Steam Raising Units(SRU)

Masahiro Misumi, Tadashi Nisuizaki, Takeshi Marsumoro,
Seiichiro Yamazaxr and Daiichiro Ocurr
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Steam Raising Units(SRU) are identified as the largest metallic radioactive waste appearing from the ongo-
ing decommissioning campaign of Tokai Power Station. Considering its low activity, it is believed that a prac-
tical way to minimize the disposal cost should be decontamination together with other contaminated metallic
components.

To find a reasonable and effective decontamination method for SRU, research and development efforts
were made by Japan Atomic Power Company (JAPC) and Nuclear Power Engineering Corporation(NUPEC).

Kawasaki Heavy Industries Ltd.(KHI), the manufacturer of SRU, took an important role in these R&D ac-
tivities, applying its rich store of knowledge from experiences of maintenance, engineering abilities, and so
on.

Here we present the detail of these R&D activities and our own efforts.
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o BRI R R (Nuclear Power Engineering Corporation)



TaA3I 9 Y3 VIR

Table 1

Wo7hr (200343 A)

Decommissioning Schedule of Takai Power Station

T
WER
(2001)

TR
145K
(2002)

ik
1S

(2003)

FrL
16 A

(2004)

TH
14
(2005)

TR OFR
1B | 19EX

(2008) | (2007)

A
20FE

(2008)

TR
20
(2009)

T | T
255 ‘26£§Ef

(2013) | (2014)

FHL
224
(2010)

T
23F %
(2011)

At
2UEAE

(2012)

TR
27
(2015)

TR
285
(2016)

T
29%F
(2017)

Tor

FRI3F
128

FRIE
lzf
FATRRIK(ED1) .
T18E TR
- I I N
L] EATRI(T02) |
\
FUHITE F2MTE HIMIE
4 i < 1 ' r—————1 >
| |

FRL23F

3R
FRR23%
4R

FA0E
3R

RO 2 2 5y TEHEEL. ROBREBH
FAANDZAZY D ERAHEEZHS DL LT
HHENhS,

SRUZ MR & U 7=l o i oEh 78 3., JHE
(FOBE 2> 5 ) T TADOREEWZE & UThkG L 7=,
ZFLT, ZZTHRONLRIZEDINT, P
#%13. NUPECIZk3EDTuy 7 b LTH
fEE sz, 22 Tid, HEBONZE, ik .o
FLNRFZE & Y NUPEC D iREE D —iiz20 T, I
R AR L 2R B2 F D THITT 5.

2. HNEREO2FRRE

SRU ., 4 BHOBEREHK 3,000 b iZd &8
JEFIZKBIDG L RWGREIRIBERE T H 5 7-
O, IhEBRRHL UGB 2 L 0%HE
na,

ZD=-DEBERIZHOTE PEIRRTA» S SR
U D FERHNA % F O 725G A 0 L iR e
AT ARG L7z, 7 LT, # 24P RA R
e & 2599 ED H B Z &, RUBBRILEFED
REBICK D BB TES I L2~
MDA TR L TE 239,

Z DHEBEMI RO R % 3213 T, s b % Dk
10 -4 5, SRUIZ U 7= R %l oo B F& A3,
NUPEC IZ K& 2 BE I E il sk B 0 W 2% 7 —

fEIARE T2 XV REd

vIZgRD EFeh, 2075 v 2{bAHEEIZ L &2
Bis ety & 1Bl ohr D GRBR T 78 A3 [E DA 28 7 1
Uxs bELTEBINAI-D, ZORR, SRU
[REAEDRRY T EEE LTI, 79 2 M2 X BRETAL
B &3 LR A LA S DA T BRI R R
FTHORFNEEHFTH 5 & Do h
- 10). 11)o

JIG & L% SRU Oy, fRFrikZ2#HY L7
A —J & UTHEROFBRNAY 22 YT 5 &
{2, NUPEC OB IZ 50T E | JERENZE
RIEMTO/MG ., BB 2 L RS~ 7L
OFN LHECBM TORGEABRAAS LTINS
R&D 2B W THL 2 &E & - T & 7=,
PIF. SRUDEHE., i DWf2Eh R Oft 4 & 1
PR, B I N EMTT 57209 TEML
7B R OB E & 7139,

3. RRRERSRU)OBE

3.1 SRU DO&:& & FEAR{THRY
YRR TR AT O B W 3 TR s ds o JE

A BB XN THE Y, —RGHIM GREEH 2 ) 1
A5 Fizlh - Tl TR & Bt 2 i &
Ko>Tw3 (Fig1), SRUDKNEIL6 R (T4
BT 4T 2~T 4 TTEWER) DIZBERE (5 2 —
TN ) I nTED (Fig2), 747D



Journal of the RANDEC No.27 (Mar. 2003)

Fa—TINVIREAZBE LRI DR LEPS TR
KT IRIZER U 22 BBVE S A L &2 20 5 i 0 T
TREE L& L >T5 (Fig.3), F {58
MEAB27-0 GBHEEIETCI4VF2—TT
B0 VEROD B B i (— KA A 2 O Heflm) 13
s CTHEMEBTERE 5> Twb,

S R UD#HAK{EH A Table 212789, #MEIZ4
TREZFFTHY., 1 BEH7-0DDEEIX. AEIH
250 bV (REVEBENFIS00 v H D AEFT50 b

Ao b—>
AFFBR~_ ~. /AYATEAY A AYA
AT AT IR T
(PR T - i
~ U T
i i
nuaH 1 ;i JE i[ i L
(SRU) I e e
L T s
R - | e Y E ! .
FamBe-_ |10 ] i ; (ol Ho%
BFPENB_| [ ~ o : L s
frfa‘ugr\ o I o :
: i K4 ] =
= ‘ 2 ﬁ i
HAF ] s IR 2 T
) - : 3 ol R //
7 il
o b 41 = ]

Fig.1 Arrangement of Tokai GCR Heat Exchangers (SRU)*

Fig.2 Structure of SRUY
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Photo 1 Extraction of Hot Samples from SRU*
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Dismantling of Pu Contaminated Waste Incinerator Equipment

Toru Koaxursu, Noriyuki Tosrra and Shinichi Ugmatsu
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A plutonium-contaminated waste incinerator equipment (PWIE) was operated from 1983 to 1990 to demon-
strate the treatment of combustible plutonium-contaminated wastes from MOX fuel production facilities in
Tokai works of the former Power Reactor and Nuclear Fuel Development Corporation (PNC). PWIE has
following features: (1) The space for dismantling work was not maintained. (2) Silicon carbide cakes
(approximately 400kg) were filled in the incinerator, and plutonium-contaminated ashes adhered on the inner
surface of the incinerator. (3) PWIE has a ventilation process. It was necessary for dismantling of PWIE in
safety and with rationality to choose optimum dismantling methods and procedures in which these features
were considered. An absorbing device for extracting the silicon carbide cakes from the incinerator and a
remote-controlled device for decontamination of the inner surface of the incinerator were developed. The pre-
treatment work was performed by using these devices successfully. The dismantling work was performed
safely and efficiently from the beginning of May 2000 to the end of December 2001.
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Fig.1 Plutonium-Contaminated Waste Incinerator Equipment
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! A Case Study on the Decommissioning of TRIGA 1

! Type Research Reactor

O

O

§ Nobuo Fukumura*!, Fusao Nakavama*! and Yasuhiko Mivasaka*?

)
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As one example of decommissioning studies of low power research reactors, RANDEC studied the decom-
missioning case of a 100kW TRIGA II type research reactor. Immediate dismantling (one year after shutdown)
and deferred dismantling after several safestore terms were selected as decommissioning modes, and decom-
missioning schedules, dismantling methods , costs etc. were studied for these selected modes.

The following results were obtained ;

- generated radwaste exceeding clearance level was approx. 87tons in the case of immediate dismantling,
and approx. 27tons in the case of deferred dismantling after a 50-year-safestore.

- as the index of 100 for dismantling costs of the reactor without dismantling of the concrete biological
shielding, the estimated index is 1,090 (except the reactor building dismantling) in the immediate dismantling
mode. For the deferred dismantling modes after a 5-year, 10-year, 20-year, and a 50-year-safestore, the indexes
are 1,300, 1,500, 1,700, and 2,300 respectively.

As described above, the decommissioning cost was estimated that the longer safestore resulted in the cost
increase, because more management costs were needed for the care during the longer safestore.
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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.

&

Train for decommissioning.

\

Inform and enlighten the public
about decommissioning.
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