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B SUMMARIES

Decommissioning Program and Future Plan for
Research Hot Laboratory
Akira UMINO, Mitsuo SAITO,
Hiroyuki KANAZAWA, Toshio KOUYA,
Hisato OKAMOTO, Hajime SEKINO,
Yasuharu NISHINO
J.RANDEC, No32 (Sep.2005) page2—~12, 2 Figures,
2 Tables

The Research Hot Laboratory (RHL) in Japan
Atomic Energy Research Institute (JAERI) was con-
structed in 1961, as the first one in Japan, to perform
the examinations of irradiated fuels and materials. The
facility was expanded in 1966 to provide the surveil-
lance data of fuels, pressure vessel steel and graphite
materials for the commercial reactor in Tokai Power
station of Japan Atomic Power Company.

The RHL with two floors and a basement consists of
10 heavy concrete cells, and 38 lead cells (20 lead cells
at present). The sample handling and operating on ap-
paratuses were performed by remote control in the hot
cells using the manipulators. The RHL had been con-
tributed to many research programs in JAERI.

However, the RHL is the one of targets on ‘A middle-
range decommissioning plan for the facilities in Tokai
Research Establishment as the rationalization pro-
gram for decrepit facilities in JAERI. Therefore, all
PIEs had been finished in March 2003 and the disman-
tling works of hot cells have been started. The con-
tents of these works are to remove out the apparatus
from the hot cell and to transfer the irradiated samples
and disposal of radioactive waste. The authorization
work of the dismantling program for regulation com-
mittee is in progress. The 18 lead cells had been al-
ready dismantled. The examinations performed in the
RHL will be succeeded to the Reactor Fuel Examina-
tion Facility (RFEF) and the Waste Safety Testing Facil-
ity (WASTEF).

The partial area of the RHL facility will be used for a
temporary storage of un- irradiated fuel samples used
for our previous research works and radioactive de-
vices radioactivated in proton accelerator facility
(called J-PARC which is under constructing in Tokai
site) .

The Experience of Decommissioning Work at Nu-
clear Hot Laboratory
Toshiaki NINOMIYA, Kazushige HAYASHI,
Yoshiaki IZUMO]I
J.RANDEC, No32 (Sep.2005) pagel3~23, 36 Figures,
1 Table

This report presents the first Japanese private com-
pany s experience of decommissioning of a large com-
mercial nuclear fuel institute, performed from 20
August 2001 to 3 October 2003.

The institute was built around 1960, in the dawn of
PWR in Japan, to develop the nuclear fuel.

When we started to decommission, almost test equip-
ments and devices had already removed and the inside
of remained glove boxes and hoods had already been
decontaminated. In this dismantlement, contaminated
pipes under ground were removed, and even the foun-
dation of the building was surveyed.

After a whole site was dug and also surveyed every
depth of 0.5m to 1.5m, finally, it was turned into a va-
cant lot.

Experience of TTR-1 Decommissioning
Hiroaki KATO, Yoshishige NOBUOKA,
Yukio YOSHIMURA, Hitoshi HONMA,
Masaru NAKAI
J.RANDEC, No32 (Sep.2005) page24—~37, 3 Figures,
9 Tables

Toshiba Training Reactor-1(TTR-1) was planned for
improvement of technical level from the standpoint of
nuclear reactor manufacturer, training of a nuclear en-
gineer, and research of nuclear physics, radiochemis-
try, radiation shielding and others. TTR-1 was
permitted for construction in May 1960, attained at the
first criticality in March 1962 and has continued to op-
erate over 40 years. TTR-1 was permanently shut
down in March 2001, accomplishing the planned tar-
get. From the initial criticality to the shut down, total
operating time amounts to 15,300 hours and 31 MWds.

Decommissioning plan was submitted to the Minis-
try of Education, Culture, Sports, Science and Technol-
ogy on August 8, 2001 and dismantling work was

— iii —



started. The spent fuel was transported outside the
laboratory, and the first phase and the second phase
dismantling work were completed at the end of Febru-
ary 2004. Some of the reactor equipments continue
maintaining their performance, and waste materials
generated from dismantling work are under the state
of managed storage, until disposal of the dismantling
radioactive waste become clear, when the third phase
of dismantling work will be started. At the end of the
third phase work, all the TTR-1 equipments are disman-
tled and all waste materials are removed from TTR-1,
then decommissioning of TTR-1 is completed.

The outline of the decommissioning plan, the actu-
ally performed dismantling work, and spent fuel trans-
portation work is briefly described.

The Introduction of “Spent Resin Volume Reduc-
tion and Stabilization Processing Device” and
“Laundry Drain Filtering Device”
Masashi TEZUKA, Masaki IWAI,
Kazuya SANO, Norikazu HIGASHIURA
J.RANDEC, No32 (Sep.2005) page38—~47, 6 Figures,
5 Tables

We are planning to introduce "spent resin volume re-
duction and stabilization processing device" and "laun-
dry drain filtering device" in radioactive waster
treatment system for Advanced Thermal Reactor
Fugen Nuclear Power Station. As for the former de-
vice, we demonstrated sufficient performance of this
device by carrying out the confirmation test using real
spent resin relating to the following points: perform-
ance of volume and weight reduction; change to inor-
ganic material; detoxification; and retention and
transfer of nuclide, etc.. As for the latter device, we are
studying two methods now. However, we confirmed
that it is possible to apply the removal performance of
radioactivity and Chemical Oxygen Demand to real ma-
chine by carrying out hot test.

Development of Liner Cutting Method for Stain-

less Steel liner
Masato TAKAHATA, Sivakmaran WIGNARAJAH,
Hirofumi KAMATA

J.RANDEC, No32 (Sep.2005) paged48—~59, 8 Figures,
3 Tables

The present work is an attempt to develop a laser cut-
ting method for cutting and removing stainless steel lin-
ers from concrete walls and floors in cells and fuel
storage pools of nuclear facilities.

The effects of basic laser cutting parameters such as
cutting speed, assist gas flow etc. were first studied ap-
plying a 1kW Nd:YAG laser to mock up concrete speci-
mens lined with 3 mm thick stainless steel sheets.
These initial studies were followed by studies on the ef-
fect of unevenness of the liner surface and on methods
of confining contamination during the cutting process.

The results showed that laser cutting is superior to
other conventional cutting methods from the point of
view of safety from radioactivity and work efficiency
when cutting contaminated stainless steel liners.

In addition to the above results, this paper describes
the design outline of a laser cutting system for cutting
stainless liners at site and evaluates its merit and cost
performance.

Measurement of Tritium in Contaminated Con-
crete by Water Immersion Method

Mutsuo HATAKEYAMA
J.RANDEC, No32 (Sep.2005) page60~80, 12 Figures,
5 Tables

A large amount of tritium are generated in the cool-
ant water along with the operation of a nuclear reactor.
Especially, more tritium are generated in a heavy water
reactor. As for tritium included in the coolant water,
the generation of the secondary contamination is
thought by circulation process in a concrete surface.

At the decommissioning of the nuclear facility, con-
crete wastes according to these secondary contamina-
tion are generated massively. It is demanded to
measure tritium efficiently in these wastes for reason-
able processing disposal. However, it is necessary for
tritium to be extracted, separated from concrete etc. so
that tritium emits the £ ray of the low energy and to
be measured. In the usual measurement method, accu-
racy of measuring tritium depends on extraction and



separation from concrete, and then there are some
problems such as requiring long time to extraction.
Then, we focused on the measurement of contami-
nated concrete by a water immersion method. The con-
dition of tritium which remained in the leaching
sample of tritium was examined by the water immer-

sion method. The water immersion method can effi-
ciently measure the concrete specimen immersed in
water for four hours. We expect that the water immer-
sion method can be used to measure the clearance
level of tritium in contaminated concrete.
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Decommissioning Program and Future Plan for
Research Hot Laboratory

Akira UMINO, Mitsuo SAITo, Hiroyuki KANAZAWA, Toshio KOUYA,

Hisato Oxamoro, Hajime Sgxmvo, Yasuharu Nisamo
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The Research Hot Laboratory (RHL) in Japan Atomic Energy Research Institute (JAERI) was constructed
in 1961, as the first one in Japan, to perform the examinations of irradiated fuels and materials. The facility
was expanded in 1966 to provide the surveillance data of fuels, pressure vessel steel and graphite materials
for the commercial reactor in Tokai Power Station of Japan Atomic Power Company.

The RHL with two floors and a basement consists of 10 heavy concrete cells, and 38 lead cells (20 lead
cells at present). The sample handling and operating on apparatuses were performed by remote control in
the hot cells using the manipulators. The RHL had been contributed to many research programs in JAERI.

However, the RHL is the one of targets on ‘A middle-range decommissioning plan for the facilities in To-
kai Research Establishment  as the rationalization program for decrepit facilities in JAERI. Therefore, all
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PIEs had been finished in March 2003 and the dismantling works of hot cells have been started. The con-
tents of these works are to remove out the apparatus from the hot cell and to transfer the irradiated samples
and disposal of radioactive waste. The authorization work of the dismantling program for regulation commit-
tee is in progress. The 18 lead cells had been already dismantled. The examinations performed in the RHL
will be succeeded to the Reactor Fuel Examination Facility (RFEF) and the Waste Safety Testing Facility

(WASTEF).

The partial area of the RHL facility will be used for a temporary storage of un- irradiated fuel samples

used for our previous research works and radioactive devices radioactivated in proton accelerator facility
(called J-PARC which is under constructing in Tokai site) .
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Photo 4 Situation after Semi-Hot Cell Removal
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Table 1 Dismantling Parts (Semi-Hot Cell : 4 units)
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Photo 8 Situation after Junior Cell Removal
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The Experience of Decommissioning Work
at Nuclear Hot Laboratory
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Toshiaki Nmomrva, Kazushige Havasui, Yoshiaki Izumoa
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This report presents the first Japanese private company's experience of decommissioning of a large com-
mercial nuclear fuel institute, performed from 20 August 2001 to 3 October 2003.

The institute was built around 1960, in the dawn of PWR in Japan, to develop the nuclear fuel.

When we started to decommission, almost test equipments and devices had already removed and the in-
side of remained glove boxes and hoods had already been decontaminated. In this dismantlement, contami-
nated pipes under ground were removed, and even the foundation of the building was surveyed.

After a whole site was dug and also surveyed every depth of 0.5m to 1.5m, finally, it was turned into a va-
cant lot.
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Fig.1 Over View of Nuclear Institute. Before Decommissioning
at 2003/1/10
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Fig.17 Containment the Radioactive Waste
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Fig.27 Removal of the Building Foundation for Contaminations
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Toshiba Training Reactor-1(TTR-1) was planned for improvement of technical level from the standpoint of
nuclear reactor manufacturer, training of a nuclear engineer, and research of nuclear physics, radiochemis-
try, radiation shielding and others. TTR-1 was permitted for construction in May 1960, attained at the first
criticality in March 1962 and has continued to operate over 40 years. TTR-1 was permanently shut down in
March 2001, accomplishing the planned target. From the initial criticality to the shut down, total operating
time amounts to 15,300 hours and 31 MWds.

Decommissioning plan was submitted to the Ministry of Education, Culture, Sports, Science and Technol-
ogy on August 8, 2001 and dismantling work was started. The spent fuel was transported outside the labora-
tory, and the first phase and the second phase dismantling work were completed at the end of February
2004. Some of the reactor equipments continue maintaining their performance, and waste materials gener-
ated from dismantling work are under the state of managed storage, until disposal of the dismantling radioac-
tive waste becomes clear, when the third phase of dismantling work will be started. At the end of the third
phase work, all the TTR-1 equipments are dismantled and all waste materials are removed from TTR-1, then

T UIRET 7 by 2T AR L (TOSHIBA PLANT SYSTEMS & SERVICES CORPORATION)
TUBASHEE W42 Y 27 4% (TOSHIBA CORPORATION INDUSTRIAL AND POWER SYSTEMS & SERVICES COMPANY)

— 99—
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decommissioning of TTR-1 is completed.
The outline of the decommissioning plan, the actually performed dismantling work, and spent fuel trans-
portation work is briefly described.
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Fig.3 Water System of TTR-1
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Table 2 Engineering of Fuel

and Cask Handling
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Table 3 Flow Chart of Fuel Transportation
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Table 4 Engineering of Dismantling
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Table 5 Decommissioning Work Plan
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Photo17 Cutting of Demineralizer Tank
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Table 9 Results of Decommissioning Work
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The Introduction of “Spent Resin Volume Reduction and
Stabilization Processing Device” and “Laundry Drain
Filtering Device”
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We are planning to introduce “spent resin volume reduction and stabilization processing device” and “laun-
dry drain filtering device” in radioactive waster treatment system for Advanced Thermal Reactor Fugen Nu-
clear Power Station. As for the former device, we demonstrated sufficient performance of this device by
carrying out the confirmation test using real spent resin relating to the following points: performance of vol-
ume and weight reduction; change to inorganic material; detoxification; and retention and transfer of nu-
clide, etc.. As for the latter device, we are studying two methods now. However, we confirmed that it is
possible to apply the removal performance of radioactivity and Chemical Oxygen Demand to real machine
by carrying out hot test.
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Development of Liner Cutting Method for Stainless Steel liner

Masato Takanara™, Sivakmaran Wienarasan™ ",

Hirofumi Kamara*
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The present work is an attempt to develop a laser cutting method for cutting and removing stainless steel
liners from concrete walls and floors in cells and fuel storage pools of nuclear facilities.

The effects of basic laser cutting parameters such as cutting speed, assist gas flow etc. were first studied
appiying a 1kW Nd:YAG laser to mock up concrete specimens lined with 3 mm thick stainless steel sheets.
These initial studies were followed by studies on the effect of unevenness of the liner surface and on meth-
ods of confining contamination during the cutting process.

The results showed that laser cutting is superior to other conventional cutting methods from the point of
view of safety from radioactivity and work efficiency when cutting contaminated stainless steel liners.

In addition to the above results, this paper describes the design outline of a laser cutting system for cut-
ting stainless liners at site and evaluates its merit and cost performance.
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Photo 1 Stainless Liner Stripped from Concrete after Laser Photo 2 Photograph Showing the Large Amount of Spatter
Cutting and Sparks Produced during Laser Cutting of Stain-
less Liner
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Photo 3 Cutting with Exhaust Hood
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Photo 9 Appearance of Kerf after Cutting in the
Vertical Position
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Fig. 8 a Outline of X-Y Cutting Unit (for Cutting Floor Liners)

Table 3 List of Utilities for Laser Cutting System at Site

¥ H fthk ik
R V= G AR []AC400V 40 kVA

hnC AC200Y 10 kVA

HENA PG S / 28 kVA
TR RS R (fBFHE) 0. 3~0. 6\Pa
oA T GLERtriER) ||0.6~0. 9WPa

LOT, KEYIME, LNy FiZ—HRDAIC
AEETLEIIIL TS, T4 =V IHEBEZECG
CC., o#@#o Lt - BRbL~y FORE)E
A k&<, fEEEL—Em kT 5,
3.2 1—F4 1) F«

HD 27 v L 254 =V Uy 2 5 L0104
BE1—541)7F 4 %#Table3 125tk 5, &R
SRR DR G & S MIETEETH B, 7 A b
HAFR, Ry _poftigehsr, HHOa Y
Ty —RIARETH 5,

4. ¥R 7 LOFH
4.1 PRTLOEERE

SHEL- 27T, UTOREAET

(Sep. 2005)

Fig. 8 b Outline of X-Z Cutting Unit (for Cutting Wall Liners)
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Measurement of Tritium in Contaminated Concrete
by Water Immersion Method

Mutsuo Haraxevama®
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A large amount of tritium are generated in the coolant water along with the operation of a nuclear reactor.
Especially, more tritium are generated in a heavy water reactor. As for tritium included in the coolant water,
the generation of the secondary contamination is thought by circulation process in a concrete surface.

At the decommissioning of the nuclear facility, concrete wastes according to these secondary contamina-
tion are generated massively. It is demanded to measure tritium efficiently in these wastes for reasonable
processing disposal. However, it is necessary for tritium to be extracted, separated from concrete etc. so that
tritium emits the 5 ray of the low energy and to be measured. In the usual measurement method, accuracy
of measuring tritium depends on extraction and separation from concrete, and then there are some problems
such as requiring long time to extraction.

Then, we focused on the measurement of contaminated concrete by a water immersion method. The condi-
tion of tritium which remained in the leaching sample of tritium was examined by the water immersion
method. The water immersion method can efficiently measure the concrete specimen immersed in water for-
four hours. We expect that the water immersion method can be used to measure the clearance level of trit-

# 0 () R PR Sy s T K+ 2 — (Radioactive Waste Management and Nuclear Facility Decommissioning Technology Center)
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ium in contaminated concrete.
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Photo 1 A Typical Core Concrete Sample
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Photo 2 Cutting of Core Sample

Photo 3 Rough Crushing of Core Concrete Samples with Hammer
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Fig. 1 Quenching Correction Curve of Standard Tritium
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Fig. 3 Leaching Characteristics of Additional Tritium in Water Immersion Method for 30 Days
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Table 4 Measuring Results of Reproducibility in Combustion Method
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Table 5 Summary of Comparative Study Result of Water Immersion Method and Combustion Method
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RANDEC’s Capabilit

Radioactive Waste Management and Nuclear Facility Decommissioning
Technology Center (RANDEC) has contributed to the establishment of
decommissioning technology, and promoted the investigation on radwaste
treatment and disposal business including selection of disposal places for
radwaste from RI facilities, institutes etc.

The capability and service of RANDEC are ;

to implement decommissioning research, development
and investigation.

L 4

to provide technical information on decommissioning.

2

to train for decommissioning.

<

to investigate radwaste treatment and disposal business
including site selection of disposal place for radwaste
from RI facilities, institutes etc.

<

to inform and enlighten the public about decommission-
ing and radwaste treatment and disposal business.
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