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Replacement of Core Shroud and Other Internal Compo-
nents

Hironobu YAMASHITA
J.RANDEC, No.20 (Jul. 1999) page 2 ~ 10, 9 Figures

Since the core shroud cracking was found, the Japanese
BWR owners and the plant manufacturers have developed and
confirmed the replacement of core internal components. The
core shroud and other internal components replacement had
been carried out at Fukushima-Daiichi Unit #3(1F3) and Unit
#2(1F2) of Tokyo Electric Power Company (TEPCO) in Ja-
pan. This project was the first experience of the replacement
procedures developed for the welded core shroud. The out-
line and experience of this project is reported in this paper.

Steam Generator Replacement at Ikata Nuclear Power Plant
Unit-1

Katsuaki YAMAOKA, Norivoshi KISHI
J.RANDEC, No.20 (Jul. 1999) page 11 ~ 20, 7 Figures,
1 Table

Steamn Generator is one of the most important components
in PWR power plant. Since the heat transfer tube experienced
degradation, Steam Generator Replacement has been per-
formed in 9 units in Japan, as a result of comprehensive con-
siderations including public confidence, maintainability and
economic efficiency.

This report presents mainly the technical features specifi-
cally applied to SGR work of Ikata Unit-1, latest SGR project,
in which we adopted ultra-heavy crawler crane to carry in and
out SGs and 2 cut method to cut and weld Main Coolant Pipes.

Research and Development Activities of Toshiba for Com-
mercial Reactor Decommissioning
Akira HIEI, Tetsuo GOTOU,
Kazushi NATHUI, Hitoshi SAKAL
J.RANDEC, No.20 (Jul. 1999) page 21 ~ 35, 30 Figures

During the next 10 years, the demand for decommission-
ing will grow steadily. We have gained experiences in decom-
missioning JPDR. Our research and development activities
have been given to large-scale tests and demonstrations tasks.
The main objective of these activities was to strengthen the
technical basis of decommissioning with particular view to
safety and environmental protection aspects, minimizing the
occupational exposures and radioactive waste. We already
have the technology to decommission, but we are carrying
out more research and development into new procedures to
reduce the costs and make the job easier and even safer. This
paper describes an overview of current decommissioning tech-
nique of Toshiba.

Development of Cutting Techniques of Reinforced Concrete
by Wire Sawing (Il)

Hidehiko MIYAO, Masahiro SUZUKI,Hideo TOMIOKA,

Yukio IWASAKI,Yoshinort KUKINO, Yuichi YAMAMOTO,

Takashi MIYAZAKI,Yoshinori KAMIYAMA,

Toshiro ITATANI, Shinsuke INAI, Masanori ARITOMI

J.RANDEC, No.20 (Jul. 1999) page 36 ~ 48, 20 Figures,

6 Tables

Development of diamond wire saw cutting technique had
been carried out from 1992 to 1998. Basic characterization
data for wire sawing has been obtained and the pushing
method and the rear cutting had been developed in this study.
Cutting efficiency of both this cutting methods is about 1 m?/
h and allows in dry condition. The normally used cutting
method using cooling water brings about cross contamina-
tion due to penetration of radioactive nuclides into concrete.
Other hand, dry cutting is able to avoid the penetration into
concrete. On the dry cutting, dust collection is very impor-
tant for prevention of scattering of the radioactive dust. Dust
collection system that consists of bag-filter is able to collect
the dust without affecting the life time of the following HEPA-
filter. Collected dust has to be solidified for disposal of radio-
active waste, and then the specification of dust solidification
for requirement in low level radioactive waste disposal in Ja-
pan is 20% of cement content.

For the dismantling of the reactor biological shielding, cut-
ting procedures have been summarized in 7 basic patterns
according to shape of concrete structure, radioactivity level
and work circumstances.

Application of Hydroxyle Radical Method for Decontamina-
tion
- Fundamental experiments (ll) -
Takao AKIYAMA, Hidehiko MIYAO, Hirotaka FURUYA,
Tomoyuki YOSHIDA, Masataka HIRANO and Keiji TOYARE
J.RANDEC, No.20 (Jul. 1999) page 49 ~ 57, 21 Figures

Fundamental experiments were successfully finished for
establishing the special decontamination technique using
hvdroxy! radical method for radioactive solid wastes.

This report describes the effect of impurities such as Fe,
Cr, Ni and U to form Ag(ll), removing technique of impuri-
ties, conditions of system decontamination, and anticorrosion
materials of hydroxyl radical. etc.

This study is a part of the project of RANDEC under the
sponsorship of the Science and Technology Agency of Japan.
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Replacement of Core Shroud and Other Internal Components

Hironobu YAMASHITA

Since the core shroud cracking was found, the Japanese BWR owners and the plant manufacturers have devel-
oped and confirmed the replacement of core internal components. The core shroud and other internal components
replacement had been carried out at Fukushima-Daiichi Unit #3(1F3) and Unit #2(1F2) of Tokyo Electric Power
Company (TEPCO) in Japan. This project was the first experience of the replacement procedures developed for the
welded core shroud. The outline and experience of this project is reported in this paper.
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Photo 1 Roll Cutter on RPV
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Steam Generator Replacement at Ikata Nuclear Power Plant
Unit-1

PAREMR 1 SHEOXIEESZNE TS

IR >, R

Katsuaki Yamaoka, Noriyoshi Kistr 4

Steam Generator is one of the most important components in PWR power plant. Since the heat transfer tube

experienced degradation, Steam Generator Replacement has been performed in 9 units in Japan, as a result of com-

prehensive considerations including public confidence, maintainability and economic efficiency.
This report presents mainly the technical features specifically applied to SGR work of Tkata Unit-1, latest SGR
project, in which we adopted ultra-heavy crawler crane to carry in and out SGs and 2 cut method to cut and weld Main

Coolant Pipes.

1. BUC®IC

MEABEARF (PWR) I2h 17 5 BKH LS
(Steam Generator : SG) &, 7z TEE DM UFER!
TEETHY LT VR F 12— TRIOBARE T,
FOBEIZE T CMEA X huz 1 REAHIKDOEE 2
REGEHAKIEELTE -V OEBI-BESHERE
BETHEEHIZ, 1 RGHKEHC IO 3FETHF
HHBES IS v ) O—BERT LI ETH 5,

BT 7V FOSGORRAT I ENBRERICKRE
LU, AR SREIRI & NGB I3 EREDOH
BET-TRED, BEDHFRT 7V MW
TR BRABEL T, MAOWBAHBL S GHER
AEhTnwaZe&,s, SGHEBRENI DELT
S GEUE (S G Replacement: S G R) #frbh 5 &
B ot, THETHATIINL 0FEDT TV b
TSGRAEBIXN, HbABEIZEVTEFERKGE EL

BOSEDT5 v b TRIEER TS, DABETDS
G R DEHi% Table 1 IZ/87,
BADSGRTIZSGIZFHILTHEEL -HA S
H5H, bHEIZBNTRETD TSIV FTSGIE
—RERB THEBEN TS, SCORPAOE LT,
F RSB S ORBSRAONRHTE LTS5V +
T, ZIL5MIBALEY, ZOMDT I b T
IO AR TS, £/, SGAERD LIF5 4
ICR—=9 2V —-VORERBRET ST 7V P TIEE
ROPHEAWARE L/, SCG& LRWAMELD
BbHEEBDIZITEHBIZ, BEDT IV b TIRIL
REED 3y 5 THETEBL-M, F0O
BroRFOFH1ISHTIE, 2 AT 5 ITHk
FERAL =,

ARETIE, REHTL < FEHEE - UEEHBRES
REA 1 BRWIZOOT, FISCGORBRKLUSG
RIHOBMEALITIZHEIT 5,

* [MEEH (B) BHREEAr (Shikoku Electric Power Campany)
> ZFETHE (BK) AP EAMAT (Mitsubishi Heavy Industries, LTD)



FAIy vz F205 (19994 8 A)

Table 1 Steam Generator Replacement
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Fig.1 Major improvements of the new SG
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Research and Development Activities of Toshiba for Commercial

Reactor Decommissioning

Akira Hier, Tetsuo Gortou, Kazushi Natsur, Hitoshi Sakar

During the next 10 years, the demand for decommissioning will grow steadily. We have gained experiences in
decommissioning JPDR. Our research and development activities have been given to large-scale tests and demon-
strations tasks. The main objective of these activities was to strengthen the technical basis of decommissioning with
particular view to safety and environmental protection aspects, minimizing the occupational exposures and radioac-
tive waste. We already have the technology to decommission, but we are carrying out more research and develop-
ment into new procedures to reduce the costs and make the job easier and even safer. This paper describes an
overview of current decommissioning technique of Toshiba.
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Fig.14 High-power diode-pumped all-solid-state laser system
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Nuclide | Cement Filling | Concrete | Toshiba
for Mortar | Disposal | Cement
Process Facility
Waste
Co-60 100 700 100 1000
Ni-63 300 400 80 900
Sr-90 30 10 10 N 30
Tc-99 0.5 0.3 0 4
1-129 2 0 | 0 50
Cs-137 3 30 30 100
[ Eu-152 — — - 10000
Pu-239 10000 10000 10000 100000

Fig.24 Distribution Coefficient
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Development of Cutting Techniques of Reinforced Concrete by
Wire Sawing

Hidehiko Mivao, Masahtro Suzuki, Hideo Tomioka, Yukio Iwasaki,
Yoshinori Kukino, Yuichi YamamoTo, Takashi MIvazaki,
Yoshinori Kamrvama, Toshiro ITaTani, Shinsuke INal, Masanori ArRiTomi

S

Development of diamond wire saw cutting technique had been carried out from 1992 to 1998. Basic characteriza-
tion data for wire sawing has been obtained and the pushing method and the rear cutting had been developed in this
study. Cutting efficiency of both this cutting methods is about 1 m?/h and allows in dry condition. The normally used
cutting method using cooling water brings about cross contamination due to penetration of radioactive nuclides into
concrete. Other hand, dry cutting is able to avoid the penetration into concrete. On the dry cutting, dust collection is
very important for prevention of scattering of the radioactive dust. Dust collection system that consists of bag-filter is
able to collect the dust without affecting the life time of the following HEPA-filter. Collected dust has to be solidified
for disposal of radioactive waste, and then the specification of dust solidification for requirement in low level radioac-
tive waste disposal in Japan is 20% of cement content.

For the dismantling of the reactor biological shielding, cutting procedures have been summarized in 7 basic pat-
terns according to shape of concrete structure, radioactivity level and work circumstances.
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Table 1 Stable operation condition for wire saw cutting

Table 2 Wear rate and cutting ability of wire saw
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Fig.11 Averaged wear amount with cutting method and con-

dition
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Fig.12 Relationship between boring diameter and boring
efficiency
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Fig.13 Distribution of particle size generated on drty cutting
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Fig.14 Example of pressure loss of bag-filter on the rear
cutting
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tation of dust
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Photo 3 Container with obstacle for mixing
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Table 3 Specification of wire sawing equipment
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#2005 (199948 H)

Photo 4 Wire saw equipment under rear cutting
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Table 4 Specification of dust recovery equipment
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Fig.19 Basic dismantling pattern (No.1)
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Table 5 Valuation of basic cutting pattern
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Fig.20 Basic dismantling pattern (No.2)
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Table 6 Example of trial calculation of dismantle wroks for
reactor type

VK ER (m2) HIfLE & (m)

#4513k | B @ | &5 00| ¢250| & &t
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Application of Hydroxyle Radical Method for Decontamination
- Fundamental experiments (II) -

Takao Axryama * 1, Hidehiko Mivao * !, Hirotaka Furuya *2,
Tomoyuki YosHipa * ®, Masataka Hirano * 3 and Keiji TovABE * 2

Fundamental experiments were successfully finished for establishing the special decontamination technique us-

ing hydroxyl radical method for radioactive solid wastes.

This report describes the effect of impurities such as Fe, Cr, Ni and U to form Ag(Il), removing technique of
impurities, conditions of system decontamination, and anticorrosion materials of hydroxy! radical. etc.
This study is a part of the project of RANDEC under the sponsorship of the Science and Technology Agency of

Japan.
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RANDEC’s Capability

Research Association for Nuclear Facility
Decommissioning (RANDEC) plays a key

role in establishing overall technology for

decommissioning nuclear facilities.

The capability and service of RANDEC are to;

Implement decommissioning research,
development and investigation.

*

Provide technical information on decommissioning.

*

Train for decommissioning.

L 2

Inform and enlighten the public
about decommissioning.
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