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Current status and future plan of decommissioning
in JAPCO

Toyoaki YAMAUCHI
J. RANDEC, No. 52 (Sep. 2015), page2 ~ 11, 13
Figures, 1 Table

The Tokai Nuclear Power Plant (NPP), the Japan
first commercial nuclear power reactor, has already
started decommissioning in December, 2001. The
Japan Atomic Power Company (JAPCO) has conducted
this “Tokai project.” And the JAPCO submitted an
application for disposal planning of very-low-level
radioactive waste arising from the project in July,
2015.

Furthermore, the JAPCO has continued to perform
preparatory tasks for decommissioning of the Tsuruga
NPP Unit 1 (TS-1), the Japan first LWR. An
announcement of permanent shutdown of the Unit was
released in March, 2015.

This report describes an experience of the Tokai
decommissioning project, our practice of the
preparatory tasks for TS-1 project and future plans

for these decommissioning projects.

Summary of discussion on AESJ special committee
—Study of ensuring safety for near-surface
disposal of uranium-bearing waste—
Tetsuo IGUCHI, Makoto HASEGAWA,
Kuniaki TAKAHASHI, Yuji ENOKIDO
J. RANDEC, No. 52 (Sep. 2015), pagel2 ~19, 6
Figures, 2 Tables

Low concentration uranium-bearing waste that
mainly contains uranium nuclides is excluded from the
present nuclear safety regulation applied to Category
2 Radioactive Waste Disposal, because it is necessary
to consider relations with the radioactivity of nuclides
of natural origin.

Nevertheless storage capacity of uranium-bearing
waste is becoming full on every nuclear facility, while
JAEA has a plan of a near surface disposal project for
low-level radioactive waste (LLW) generated from
research, industrial and medical facilities, including
the uranium-bearing waste. It is necessary to establish

a regulatory system for the uranium-bearing waste

disposal in order to facilitate the JAEA LLW disposal
project.

This report describes the summary of survey and
study for the ensuring safety of low level uranium-
bearing waste disposal in trench type which was

discussed on AESJ special committee.

Conceptual study on fuel debris retrieval method
— Retrieval method by using steel balls shielding
material in the air —
Yoshimitsu KASAI, Akira IMAZU,
Akira IWAI, Miyuki IGARASHI,
Yasuhiko MIYASAKA, Nobuo FUKUMURA,
Yoshiaki YAMAGISHI, Mitsuru KAMEI,
Yuji ENOKIDO, Susumu SHIBUA
J. RANDEC, No. 52 (Sep. 2015), page20 ~ 31, 15
Figures

The nuclear fuel in the core of Unit-1, Unit-2 and
Unit-3 of Fukushima Daiichi Nuclear Plant was melted
due to the Great East Japan Earthquake and Tsunami.
It is estimated that most of fuel debris are situated at
the bottom of nuclear vessel and in the area of the
pedestal.

The conceptual study of a method of fuel debris
retrieval by a retrieval machine using shielding
material (steel balls) in the air has been carried out as
an alternative method in case of difficulty to fill the
primary containment vessel with water. In the study,
scenarios and procedures of fuel debris retrieval and
the concept of equipment have established, and safety
related matters such as radiation shielding, criticality
safety etc. were also studied. As the results of the
study, it is shown that the proposed method can be
applied to fuel debris retrieval in the plant.

This study was implemented from October, 2014 to
March, 2015 in the project of decommissioning and
contaminated water management in the FY2013
supplementary budget of the Ministry of Economics,
Trade and Industry.
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Remote decontamination system for contaminated
water tanks
Shoko YASHIO, Kotaro OHNO,
Takayoshi NUMAZAKI, Kazuki IDE
J. RANDEC, No. 52 (Sep. 2015), page32 ~ 44, 22
Figures, 5 Tables
Based on the experience of decontamination works
and achievements of construction with remote-
handling/unmanned technologies, Obayashi Corporation
has developed technologies for the decontamination of
contaminated water tanks at the Fukushima Daiichi
NPS as an entity to implement with subsidies the
‘Validation of technologies for contaminated water
management project in the FY2013 Supplementary
Budget. Our remote decontamination system requires
no manned operation inside tanks during decontamination
work and contributes to exposure reduction. The
decontamination performance and system practicality
have been confirmed by full-scale demonstration test.
This report describes the technology outline of
present system and its demonstration test results.

Status of decommissioning of the plutonium fuel
fabrication facility and R&Ds of dismantling
technologies for gloveboxes
Yasuhisa KIMURA, Hiroshi HIRANO,
Masatoshi WATAHIKI, Meiji KUBA,
Shinichiro ISHIKAWA
J. RANDEC, No. 52 (Sep. 2015), paged5 ~ 54, 9
Figures, 4 Tables
The Plutonium Fuel Fabrication Facility (PFFF) of
the Plutonium Fuel Development Center in the
Nuclear Fuel Cycle Engineering Laboratories of the
Japan Atomic Energy Agency is now in its
decommissioning phase. In the PFFF, development of
MOX fuel fabrication technologies had been conducted
through MOX fuel fabrication for reactors. Now,
terminated gloveboxes have been dismantled.
Gloveboxes to be dismantled are surrounded by a
plastic enclosure to prevent from spreading

contamination into process room. In this plastic

enclosure, dismantling operations for gloveboxes are
performed manually by workers, each wearing an air-
feed suit. This dismantling methodology is technically
well-established and relatively easy to implement.
However, the mental and physical loads placed on
workers wearing the air-feed suits are intensively
high. Therefore, R&Ds on new dismantling technologies
including utilization of heavy machines covered with
plastic enclosure for anti-contamination have been
started to reduce the potential risks associated with
workers and decommissioning costs. This paper
describes the status of decommissioning of the PFFF
and the overview of developed dismantling technologies

for «-tight gloveboxes.

Development of underwater laser cutting technology
Seiichi SATO, Takanori INABA, Koutaro INOSE,
Naoyuki MATSUMOTO, Yuji KASHIWABARA
J. RANDEC, No. 52 (Sep. 2015), pageb5 ~ 59, 10
Figures, 1 Table
It is desirable to use remote underwater device for
the decommissioning work of highly radioactive
components such as the nuclear reactor internals from
a view point of reducing the radiation exposure to the
worker. Underwater laser cutting technology has
advantages. First advantage in underwater laser cutting
technology is that low reaction force during cutting,
namely, remote operability is superior. Second point is
that underwater laser cutting generates a little amount
of secondary waste, because cutting kerf size is very
small. Third point is that underwater laser cutting has
low risk of the process delay, because device trouble is
hard to happen. While underwater laser cutting has
many advantages, the careful consideration in the safe
treatment of the offgas which underwater laser cutting
generates is necessary.
This paper describes outline of underwater laser
cutting technology developed by IHI Corporation (IHI)
and that this technology is effective in various

dismantling works in water.
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Current status and future plan of decommissioning in JAPCO

Toyoaki YaAMAUCHI*
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The Tokai Nuclear Power Plant (NPP), the Japan first commercial nuclear power reactor, has already
started decommissioning in December, 2001. The Japan Atomic Power Company (JAPCO) has conducted this
“Tokai project.” And the JAPCO submitted an application for disposal planning of very-low-level radioactive
waste arising from the project in July, 2015.

Furthermore, the JAPCO has continued to perform preparatory tasks for decommissioning of the Tsuruga
NPP Unit 1 (TS-1), the Japan first LWR. An announcement of permanent shutdown of the Unit was released
in March, 2015.

This report describes an experience of the Tokai decommissioning project, our practice of the preparatory

tasks for TS-1 project and future plans for these decommissioning projects.
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Table 1 Maximum concentration and total amount of mainly
radioactive nuclide in L3 waste

SE L R L

%:‘ (L M g *2 {ﬂ-:m.u-nu." WG
2T 1%10™ 1¥1n” 53
L LT EIl 1%10° an
A LB 13=‘=-'1I:Ir'-:l ix10* 2e8
o T G 1510 - 1001
1 Eikk - 5. 7000
FOIFILE 1%10" - 211,100

e N P e IR o T B P T O e B | R iy
LN T Rl s T 8, el AR ]
#3 HEMELH TS LN AERS PR

1D 2FH2EH 7T 75D 7)) — bEFEIEY) |
TH . [RFEHINES 2 OBEHEE RS %8 4
BNEDTH D, FUFERT CTHLR T 2 FEEDIC
EEN D FEEBHFEIE O i KR & R 6E
HAEKIIRT (Table 1),

(2) AR

AR . (REEORHE . AR K OV T
JJ:‘@fEfElJ CRET A (UM, BIPEERRE &
W) BBE15D 25 2T 2 FITHIE L TV B
R T D | [ 55 R %EWJ%l%O)
22WEE S 5D MLV FITIZEE YT B ik
H5,

BARR 3 hia & Ui, E» 58 4 mil
HIL T, #915m X% 8 mA U CIX L, T4
250X 1, AEHIB0X Hi D AFI55XK H 2 3t 5, &
EEER O X IZNARAM LT ¥ M, i
FEALZ A3 KRy G R i 2 8% ) 5 (Fig. 6.
Fig. 7).

P EEE LS, hEE L AT, 3~5
PrcHIER 5, it LT 2 moE LA T
%, HEGRERRITTH O 4 4 — VX% 73 (Fig. 8).,

(3) ARt O & A E IR

)3& (3 AR O, B RBIBOT R
%&Aﬁ%@ﬁ@%ﬁ%(ﬁﬂﬁé Rt 45, 7=,
AR O RS PEVECIREE S & i IS HE B

Fig.6 Bird view of L3 disposal facility



Journal of RANDEC No 52 (Sep. 2015)

twwm?mﬁ%wﬁéﬁ%@%w
BRI 2B

R ¥ﬁ&bf\ﬂL%ﬁzﬁﬁﬁﬂﬁTAﬁ
0T B R B E 3 TR AR L C
BREEANFEAT 9 DA AT B RGHRRE, HEER
WO AT 2 Z L2 X 5 AW B T
BEAGHI L C, BAHOMBIEL 24 &
EHEAL T 5,

AL & il

(4) BEEZSTE

PR ZERT ] R OHOC TR 6725 Jiak
ARBRICETLL, Xl Z & ICREEY &2 EE LT
<o WA OB ILIEE O IZIL U T, HHER
DX 2 e U & BiEese T (i h5e 1)
PRI HER I 5 DB M O e, S R D oD il

7 1
milesh Loy AT L0
N N
px %
7] K

Fig.7 L3 Disposal facility (plate plane view)

PR A Bl U O R Ak 9 5. A BRI
FREFEY I aihéﬁ%ﬁ%gGHﬁ%%%Eb
THOELIN A2 BHRICITS 2 & TRtliL w5, %
PSS T OBIZEA S 1T D X M AR, Fx
EITH5 LT3,

3. HERSEM 1 SHELEBEEDEMICONT

BERE 1 SOV TE, EERFE ALK
ASEEAEE L T B 3y, R DI A & BOEFE BT
3. 4 SHOERICHENEL 243V LT
SEER28AEITAE IR T B Z L ARIC AR LT, BRI
B D UEH 2 R 104FH 2 5 D Tz, & ZAD,
BERBITH 721G S 2w ke 12 & 5 ¢
40D IH T HRBANISHED 7 H £ TI2EERE
FOHEEE T2 ENED SN, IO HOMK
AT EEAKIROD 72 8D OO BRI 70 KR PE ) B S5 D3 A
EhH0 . RO RN & UTART 3 HICHE
FEAT 1 FHIETE L D ATE L2 TE L,
AKRTDHZ b7z, BEFEEN 1 SHEOEIE
PE ERIERIBEEIC . 4098 334040\ b R
THBREFDTIIFRERT 4 3 & A EAE LB A
*xEhz,

3.1 BELEEEDESE
FRIEFEEIZHE T3 % 72 ISR IS RIS
FonC, BIbEE ] 2 T IR R 2R

£705mL —

n%EiEé ﬁzmut 1 'fxaﬂhk
s L N T P8 m
I-" -‘- Ty —

£02mLlE

N
v _
$902m ULt
A

¢ &*fiw?fﬁj o

|| SEEL 1
e i g e s i s g 3 e e i |t o - EI

T -” SEEEREER -:-":":'.':'"-':".'::'itll-'f-'".‘-""":-' -

EEY |

TP# 4 m

HEUSE +{EE4R ||
| Il

= :I |':'-:-':':'":':!-:':'-'-':-'::-:':-"ﬁ‘-':il":-"-':'.ﬁ."

Fig. 8 L3 Disposal facility (cross section view)



TaAI Yz = VIER EL2E (20154-9 H)

ICHIGE L TRl 2321 2 R H 5,

FEHERY) 2 B IEHSE DO ESE DO FALIL Fig. 91Z/R T
WD Th b, BETHHN B REE %G L,
FhEL T L Z2012i%, BEHRO [EZi2], [&
N7z TED LS ] BEMEWEBHFIEL T
B0 (fataefd v XY b)) #ABIZTRE &R
DIEFEICHES 5 Z EBAMAE 5D, 2DXH &
fE2E TR E AT O R L2 (Plant Characteriza-
tion) EIHINTH D | HERIESED I & FIHNZ F2 i

35, ZOEEOEEMEPFEIEEETEEARORE
AR EST S 54 % (Fig. 10),

BERE 1 SO TE, AR X 5158
104ERi A 6 Uefi A3 CE Tk b, EEHMDH %
JE 7B I O RO EARS B2 LD < EhiE o HEf &
WTW5b, —Fh, HERER 1 SHEEELD
3. 1ILIRRIC HEiicaitmm 4 5 Z & & ik & o
L7277 Y MZonwCik, IR Tl O R
BATE RN, &REHHZ/R L 72 ETEERR

N | ;;ﬁ:::;
@ | | @| |
W 0
= g DT EE = ? I ]
=T (1] Emne I
ComC ) 0 T —
—
ORI EEYESTYTEORE Kﬁﬁ%ﬁ?iﬁq]ﬁgﬂ&lf
AT s H GRS~ VABRIR
/\
| |
® | @
\ \ CIC
<BERK> <RLBEET>

Fig. 9 Standard decommissioning work flow for LWR
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Summary of discussion on AESJ special committee
—Study of ensuring safety for near-surface disposal
of uranium-bearing waste—

Tetsuo Igucur*, Makoto Hasecawa**, Kuniaki Takanasar**, Yuji ENOKIDO***
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Low concentration uranium-bearing waste that mainly contains uranium nuclides is excluded from the
present nuclear safety regulation applied to Category 2 Radioactive Waste Disposal, because it is necessary
to consider relations with the radioactivity of nuclides of natural origin.

Nevertheless storage capacity of uranium-bearing waste is becoming full on every nuclear facility, while
JAEA has a plan of a near surface disposal project for low-level radioactive waste (LLW) generated from
research, industrial and medical facilities, including the uranium-bearing waste. It is necessary to establish
a regulatory system for the uranium-bearing waste disposal in order to facilitate the JAEA LLW disposal
project.

This report describes the summary of survey and study for the ensuring safety of low level uranium-bearing

waste disposal in trench type which was discussed on AESJ special committee.

* DEREREFEAN B RRERYRE T ZEFRE (Graduate School of Engineering, Nagoya University)

* ok DENIWIERIEAN  HARBE T WA Yy 2 TV FIFZERFEEM (Sector of Decommissioning and Radioactive Waste Manage-
ment, Japan Atomic Energy Agency)

k% ok D AWMMEEN FHT Ny 22 Rl Y 4 — (Radwaste and Decommissioning Center)
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Fig. 1 Generation source of uranium-bearing waste
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Fig. 4 Estimation of average uranium activity in waste zone
(divided into each upper level of uranium-bearing waste)
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Conceptual study on fuel debris retrieval method
- Retrieval method by using steel balls shielding material in the air -
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The nuclear fuel in the core of Unit-1, Unit-2 and Unit-3 of Fukushima Daiichi Nuclear Plant was melted
due to the Great East Japan Earthquake and Tsunami. It is estimated that most of fuel debris are situated at
the bottom of nuclear vessel and in the area of the pedestal.

The conceptual study of a method of fuel debris retrieval by a retrieval machine using shielding material
(steel balls) in the air has been carried out as an alternative method in case of difficulty to fill the primary

containment vessel with water. In the study, scenarios and procedures of fuel debris retrieval and the
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concept of equipment have established, and safety related matters such as radiation shielding, criticality

safety etc. were also studied. As the results of the study, it is shown that the proposed method can be applied

to fuel debris retrieval in the plant.

This study was implemented from October, 2014 to March, 2015 in the project of decommissioning and

contaminated water management in the FY2013 supplementary budget of the Ministry of Economics, Trade

and Industry.
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Fig. 2 Estimated fuel debris location in unit-2
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Fig. 3 Scenarios and procedures of fuel debris retrieval
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(2) Retrieve fuel debris in RPV

(3) Retrieve fuel debris in pedestal

Fig. 4 Progress states of fuel debris retrieval
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Remote decontamination system for contaminated water tanks

*
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Based on the experience of decontamination works and achievements of construction with remote-
handling/unmanned technologies, Obayashi Corporation has developed technologies for the decontamination
of contaminated water tanks at the Fukushima Daiichi NPS as an entity to implement with subsidies the
‘Validation of technologies for contaminated water management project in the FY2013 Supplementary
Budget. Our remote decontamination system requires no manned operation inside tanks during
decontamination work and contributes to exposure reduction. The decontamination performance and system
practicality have been confirmed by full-scale demonstration test. This report describes the technology outline

of present system and its demonstration test results.
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Table 2 Reusability with new shot material
GIE | R | (E) | REMEREE | .o
| IR | OEIH | RED| 20s”| zom| At
OalaT| — — 50kg — — — 50kg
100% 100%
@Y1H#% | 0.68m? | 0.034kg| 40.5kg | 7.6kg | 0.3kg | 1.6kg | 50.034kg

0.07% | 81.0% | 15.2% 0.6% 3.2% 100.07%
1)EHEE 2) RERICKAHEENE 3) BRBEERUI-N N -FRKIVINIHZE

Table 3 Reusability with reuse shot material (side)
oAl | R | (B4R | BREMENREE 29
B | UIEIE | oEIH | REm| a0 zot| &
@OvIEE| — — 40.5kg — — — 40.5kg
100% 100%
@YHI# | 0.54m? | 0.027kg| 28.0kg | 10.0kg | 0.4kg | 2.1kg | 40.527kg

0.07% | 69.1% | 24.7% 0.9% 5.3% 100.07%
1)EHEE 2) RERICKAHHEENE 3) FRBFKERURI-N A -FRKIVINITZE

Table 4 Reusability with reuse shot material (bottom)
IREMENREE
2)

1)
Al | R | (ER)

@ | EE | wEs | BEw|oos| Tom| A
O a1 — — | 50kg | — — — 50kg
100% 100%
QD EIUNE | 0.68m?| 0.034kg| 23.4kg | 8.6kg
@BEEOEINE| — — | 84kg | 7.2kg
@+@EIRESEE | — |0034kg| 31.8kg | 15.8ke | 0.3kg | 2.1kg | 50.034kg
007% | 63.6% | 31.6% | 06% | 4.2% | 100.07%
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Fig. 19 Radiation measurement results (10 cm/s)
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Fig. 20 Decontamination work flow
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Fig. 21 Decontamination work sequence
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Table 5 Working hours for each work item
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@|EmBth VEPLVPYIN MFRE=43m 0.6m/%> =36m/BF 1.265H
E@EER | (79N OEUR)| EEFE=116.8m2 400mm X 1.0m/ 43 =24m?2/F§ 4.9F%
O | BIEAIR | NIATARTIAL | BIEFE=406.1m2 70mm X 1.5m/5»=6.3m2/B | 32.28%f"
@|EEER | NFATIRT AL | EEFE=116.8m2 70mm X 1.5m/ %3 =6.3m2/ B 18 58
X PREVEE O RS - BB OEEAGREIEEZERS  DIREEE2EThRE
: _5_ - H ¥ Fii £ E 5] <] m=5 o +ib
W AT 1208 1 T
e . s 58 I AR T O
B Rieg = | — Mot — T — —— -m: W Ty BT
el - L | | i T AT AL T 20 B | R
' i LT RN, EA L
o iy . Tl LYl L] T T 5 MR L)
- ;EEIEIII'I.I'I'I :-—-|I " - ?_- ":'_ T
AR, Gt S T ki T | [ 2eEiumananm
EDmR L1 —
MAN . AT 'I'-H .

Fig. 22 Decontamination operation schedule
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Status of decommissioning of the plutonium fuel fabrication facility and
R&Ds of dismantling technologies for gloveboxes

Yasuhisa Kimura®, Hiroshi Hirano *, Masatoshi Wartanixi *, Meiji Kusa®, Shinichiro ISHIKAWA *

9

H A TSI 2 G R RERZ IR 5 4 7 L T2 28 7L b =2 ZRRHE R 2 v 24 —D T =
SRR R R, U T VT b =T A RA AR O BLEFARH T & OV O FEEfER & U TR -
AR XN 722, BUERILREEREICH D . fEkND e — TRy 7 20K E# D T3,

7a— 7Ry 7 ZAOMBERINE. B KIEHO 7)) — oy 2 B REEE NSO g — TRy 7 R
OREMICERE L., 225 MG FIRRER TH 227 54 vV A—V EEH L EEBN V0 — TRy 7 2K
RPN 2 VI 9 2 HEETHD T D, ZOHEEBZLZLOFEELH D ZDOFIAIZHET.L THhd 8D
O, MEEBORM ., PERNBRIZEV, 20728, BEBEEEOR 2N, BEttomh 4 i
N = voNg ANT/NUEREZ ST 28 72 SRR ARG ORRBICE T L7z, ARG T, v ib=9 24
BRRLE —FREORIEIEE., 'u— TRy 7 ZRIREEERRAFEOBIRIZ OV THE T 5,

The Plutonium Fuel Fabrication Facility (PFFF) of the Plutonium Fuel Development Center in the Nuclear
Fuel Cycle Engineering Laboratories of the Japan Atomic Energy Agency is now in its decommissioning phase.
In the PFFF, development of MOX fuel fabrication technologies had been conducted through MOX fuel
fabrication for reactors. Now, terminated gloveboxes have been dismantled.

Gloveboxes to be dismantled are surrounded by a plastic enclosure to prevent from spreading contamination
into process room. In this plastic enclosure, dismantling operations for gloveboxes are performed manually
by workers, each wearing an air-feed suit. This dismantling methodology is technically well-established and
relatively easy to implement. However, the mental and physical loads placed on workers wearing the air-feed
suits are intensively high. Therefore, R&Ds on new dismantling technologies including utilization of heavy
machines covered with plastic enclosure for anti-contamination have been started to reduce the potential risks
associated with workers and decommissioning costs. This paper describes the status of decommissioning of

the PFFF and the overview of developed dismantling technologies for «-tight gloveboxes.

* 1 ENITERR B A B ARE T OWTHZEERE Yy o 2 PIPERFEEERM B A 2L TS L b = AR v & —
BT 5 v b
(Waste and Plant Technology Management Department, Plutonium Fuel Development Center, Nuclear Fuel Cycle Engineering Laboratories,
Sector of Decommissioning and Radioactive Waste Management, Japan Atomic Energy Agency)
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v, 2001411 HICRR T L 72,

PFFFICIZ 2 DOBBHELE S 4 v 3db 572, —
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Table 1 Primary specifications and cumulative production of MOX fuel fabricated in the PFFF

FBRZ 1 > ATRZ 1 >
w3 DCA*! AT A
PuELE 18%—30% 1% 2%
SIEREL 3751k 3,95274* 7731F
MOXZEE (PUEE) 5t (1.01) 12t (0.1 1) 139t (1.81)
SRS HA 1972—1988 1972 —1974% 1975—2001

%1 :DCA Deuterium Critical Assembly (BEF/HEEXEREEZE L 2 —)

%2 DCABRFEHI E > ARE

%31 DEOHARAMRE 2GR 2 BR <

Table 2 Number and capacity of GBs, open port boxes and foods in the PFFF

HF3VU-— EH 7E (M) 5%
FBRZ 1 > GB 18 295.3
ATRZ 1 > GB 28 3425
JENENA GB 14 126.9 TERARERBEESH Y
EERALIEFH GB 4 54.0 R ARERRESH V)
A GB 22 42.8
F—TLR—-bRy IR 7 15.2 BELANIVE
7—FK 7 10.6 BELANIVE
A&t 100 887.3
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Fig. 1 Appearance of PFFF
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Fig. 2 Typical GB for fuel fabrication equipment
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Fig. 3 A plastic enclosure surrounding dismantled GBs to prevent contamination from spreading into process room



TaAIy ¥ a = VIR EL2E (20154-9 H)

Fig. 4 Dismantling operations conducted by workers wearing air-feed suits
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Fig. 5 Layout of dismantled GBs in the wet recovery process room of the PFFF
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Fig. 6 Progress of dismantling operations for GB (the first decommissioning period)
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Fig. 7 Progress of dismantling operations for GB (the second decommissioning period)
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Table 3 Breakdown of required workforce for dismantling operations for GB

27y 7T E1HI= E2HT=E
@® FEBLHEBRORE 8% 12%
@ B - BEOEE 2% 3%
3 GBDOMIL 5% 4%
@ GHnH%E 18% 19%
® GB OfFA# 54% 49%
® GH D&% - X 13% 13%

Table 4 Breakdown of radioactive waste generated in the first and second decommissioning periods

B EI1HIE (43 m) E2HTE (47 m)
AT R4 4m (1,914 kg) 4m (1,108 kg)
S | KB R 1m (173 kg) 3m (366 kg)
N 32 m' (20,006 kg) 29 m' (20,182 kg)
v gt 37 m (22,093 kg) 36 m (21,656 kg)
B3] 8m (803 kg) 11 m (1,587 kg)
S 2 K %wﬁ 3m  (620kg) 5m (959 kg)
N 5m (2,029 kg) 8m (2,596 kg)
N EF 16 m (3,452 kg) 24 m (5,142 kg)
& & 53 i (25,545 kg) 60 ' (26,798 kg)
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Fig. 8 Conceptual drawing of the smart decommissioning sys-
tem (SDS)
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Fig. 9 Procedure for dismantling GB in the SDS
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Development of underwater laser cutting technology

Seiichi Saro™, Takanori Inasa™, Koutarou Inose™ ™, Naoyuki Marsumoro ™™, Yuji Sakaxieara™*
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It is desirable to use remote underwater device for the decommissioning work of highly radioactive
components such as the nuclear reactor internals from a view point of reducing the radiation exposure to the
worker. Underwater laser cutting technology has advantages. First advantage in underwater laser cutting
technology is that low reaction force during cutting, namely, remote operability is superior. Second point is
that underwater laser cutting generates a little amount of secondary waste, because cutting kerf size is very
small. Third point is that underwater laser cutting has low risk of the process delay, because device trouble
is hard to happen. While underwater laser cutting has many advantages, the careful consideration in the safe
treatment of the offgas which underwater laser cutting generates is necessary.

This paper describes outline of underwater laser cutting technology developed by IHI Corporation (IHI)

and that this technology is effective in various dismantling works in water.
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Table 1 Merits of laser cutting
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Fig. 1 System configuration of underwater laser cutting
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Fig. 2 Schematic illustration of laser cutting at 200 mm water depth
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Fig. 8 Test equipment and test procedure of hot bubble test
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RANDEC

Radwaste and Decommissioning Center

RANDEC contributes to establishment of generic
nuclear energy backend technology in Japan. The
following works are currently intensively involved:

The establishment of business work of consignment,
store and process of radwaste from domestic
research, industrial facilities etc. for disposal.

The research and development of nuclear facility
decommissioning technology and radwaste treatment
as well as disposal.

The study on decontamination and environmental
restoration of ground in Fukushima and Kanto area.

The dissemination and enlightenment of backend
research and development results, and training.

RANDEC works for advancement of science and
technology, and sustainable environmental cleanliness.
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