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SUMMARIES

Operational Experience of Volume Reduction and Sta-
bilization Treatment at PWTF
Masahiro FUKUI, Yuichi SHIBATA,
Tetsuro TAMURA, Hiroyasu GORAI,
Shunichi SATO and Hareo UETA
J.RANDEC, No29 (Mar. 2004) page 2 ~12, 16 Figures,
1 Table

The Plutonium-contaminated Waste Treatment Facil-
ity (PWTF) in Tokai Works of Japan Nuclear Cycle
Development Institute (JNC) has entered in hot opera-
tion since November 1987.

The purpose of the PWTF are to demonstrate tech-
niques for volume reduction of the plutonium contami-
nated solid wastes generated from the MOX fuel fabrica-
tion facilities and to obtain basic data of solidified body
for final disposal. On the basis of the [NC's R&D results,
the PWTF was designed to incorporate several unit pro-
cessing operations in large glove box. The PWTF has
two incinerators for combustible wastes and chlorine
containing wastes, a electroslag melter for metal wastes
and a microwave melter for ash from incinerators.

This report describes the operational experience and
achievement accumulated by sixteen years operation of
PWTF.

Development of LLW and VLLW Disposal Business
Cost Estimation System
Hiroto KOIBUCHI, Hideharu ISHIGURO,
Kenji MATSUDA
J.RANDEC, No29 (Mar. 2004) page 13 ~ 24, 11
Figures, 1Table

In order to undertake the LLW and VLLW disposal
business, various examinations are carried out in
RANDEC. Since it is important in undertaking this busi-
ness to secure funds, a disposal cost must be calculated
by way of trial. However, at present, there are many un-
known factors such as the amount of wastes, a disposal
schedule, the location of a disposal site, and so on, and
the cost cannot be determined. Meanwhile, the cost de-
pends on complicated relations among these factors.

Then, a "LLW and VLLW disposal business cost esti-
mation system" has been developed to calculate the dis-
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posal cost easily. This system can calculate an annual
balance of payments by using a construction and opera-
tion cost of disposal facilities, considering economic pa-
rameters of tax, inflation rate, interest rate and so on.
And the system can calculate internal reserves to assign
to next-stage upkeep of the disposal facilities after the
disposal operation.

A model of disposal site was designed based on assump-
tion of some preconditions and a study was carried out
to make a trial calculation by using the system. More-
over, it will be required to reduce construction cost by
rationalizing the facility and to make flat an annual busi-
ness spending by examining the business schedule.

Achievements of Research and Development of Kajima
on Radioactive Waste Disposal
Yoshikazu HIRONAKA, Masaru TOIDA,
Seiji MORIKAWA, Kazuo OKUTSU,
Takuji YAMAMOTO, and Mitsuaki FURUICHI
J.RANDEC,No29 (Mar. 2004) page 25 —42, 28 Figures,
2 Tables

Kajima Corporation has been committed to the con-
struction of nuclear power plant for a long time as a con-
struction company. In 1957 Kajima made its first construc-
tion of the main building for the JRR-1 (Japan Research
Reactor No.1) of JAERI, which was the first and histori-
cal one in Japan. Since then the company has been in-
volved in many projects related to nuclear power genera-
tion. In addition to the construction, Kajima has been play-
ing an important role in the technology development of
decommissioning system as well as radioactive waste
disposal facilities, both of which are now having an in-
creasing importance.

In a sense of technology development, the technology
of civil engineering is commonly applicable to the con-
struction of radioactive waste disposal facilities, however
some other technology developments have to be made
due to the unique characteristics of radioactive waste
disposal. Kajima has promoted many research and de-
velopment projects related to radioactive waste disposal
in order to improve the reliability and the feasibility of
the nuclear recycling process. This report introduces
some of the achievements as follows made by Kajima.



Construction of radioactive waste disposal facilities
- Natural barrier
- Engineering barrier
- Monitoring

Development of Cutting Techniques of Steel Pipe by
Wire Sawing

Yoshinori KAMIYAMA, Shinsuke INAI
J.RANDEC,No029 (Mar. 2004) page 43~57, 15 Figures,
7 Tables, 14 Photoes

A cutting method has a high cutting efficiency and en-
able cutting in safe. A wire saw cutting method is used
for dismantling of massive concrete structures such as
nuclear power plants with an effective and safe mean.

In the case of dismantling of structures with multiple
pipes installed at these facilities, an effective method is
also demanded. If a wire saw method to remotely cut tar-
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get objects in a large block in bulk is applicable, it will be
expected an effective dismantling work under severe
conditions with radioactivity.

Although the wire saw method has adaptability for any
shapes of cutting target objects and is widely adopted in
dismantling of concrete constructs, it has few actual
achievements in dismantling of steel structures such as
steel pipe bundle.

This study aims to verify its cutting characteristics and
adaptability as a cutting method by conducting a cutting
basic test to develop a diamond wire saw method to effi-
ciently cut constructs with multiple pipes in a bundle.

The test proved that a wire saw cutting method apply
to dismantle structures with steel pipe bundle. A wire
saw for metal cutting is adaptable in dismantling of bundle
of thick carbon steel and stainless steel pipes. And also a
wire saw for concrete cutting is adaptable in dismantling
of pipe bundle structure with a mortar.
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Operational Experience of Volume Reduction and Stabilization
Treatment at PWTF
(PWTF: Plutonium contaminated Waste Treatment Facility)
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The Plutonium-contaminated Waste Treatment Facility (PWTF) in Tokai Works of Japan Nuclear Cycle
Development Institute (JNC) has entered in hot operation since November 1987.

The purpose of the PWTEF are to demonstrate techniques for volume reduction of the plutonium contami-
nated solid wastes generated from the MOX fuel fabrication facilities and to obtain basic data of solidified body
for final disposal. On the basis of the JNC's R&D results, the PWTF was designed to incorporate several unit
processing operations in large glove box. The PWTEF has two incinerators for combustible wastes and chlo-
rine containing wastes, a electroslag melter for metal wastes and a microwave melter for ash from incinera-
tors.

This report describes the operational experience and achievement accumulated by sixteen years operation
of PWTF.
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Development of LLW and VLLW Disposal Business Cost
Estimation System
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In order to undertake the LLW and VLLW disposal business, various examinations are carried out in
RANDEC. Since it is important in undertaking this business to secure funds, a disposal cost must be calcu-
lated by way of trial. However, at present, there are many unknown factors such as the amount of wastes, a
disposal schedule, the location of a disposal site, and so on, and the cost cannot be determined. Meanwhile,
the cost depends on complicated relations among these factors.

Then, a "LLW and VLLW disposal business cost estimation system" has been developed to calculate the
disposal cost easily. This system can calculate an annual balance of payments by using a construction and
operation cost of disposal facilities, considering economic parameters of tax, inflation rate, interest rate and so
on. And the system can calculate internal reserves to assign to next-stage upkeep of the disposal facilities after
the disposal operation.

A model of disposal site was designed based on assumption of some preconditions and a study was carried
out to make a trial calculation by using the system. Moreover, it will be required to reduce construction cost
by rationalizing the facility and to make flat an annual business spending by examining the business schedule.
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Achievements of Research and Development of Kajima
on Radioactive Waste Disposal
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Kajima Corporation has been committed to the construction of nuclear power plant for a long time as a
construction company. In 1957 Kajima made its first construction of the main building for the JRR-1 (Japan
Research Reactor No.1) of JAERI, which was the first and historical one in Japan. Since then the company has
been involved in many projects related to nuclear power generation. In addition to the construction, Kajima
has been playing an important role in the technology development of decommissioning system as well as
radioactive waste disposal facilities, both of which are now having an increasing importance.

In a sense of technology development, the technology of civil engineering is commonly applicable to the
construction of radioactive waste disposal facilities, however, some other technology developments have to be
made due to the unique characteristics of radioactive waste disposal. Kajima has promoted many research and
development projects related to radioactive waste disposal in order to improve the reliability and the feasibility
of the nuclear recycling process. This report introduces some of the achievements as follows made by Kajima:

Construction of radioactive waste disposal facilities,

- Natural barrier,

- Engineering barrier,

- Monitoring.
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Table 2 Characteristics of Radioactive Waste Management
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Development of Cutting Techniques of Steel Pipe by Wire Sawing

Yoshinori Kavivama, Shinsuke Inas

(.f’><:" TS
4

A cutting method has a high cutting efficiency and enable cutting in safe. A wire saw cutting method is used
for dismantling of massive concrete structures such as nuclear power plants with an effective and safe mean.

In the case of dismantling of structures with multiple pipes installed at these facilities, an effective method
is also demanded. If a wire saw method to remotely cut target objects in a large block in bulk is applicable, it
will be expected an effective dismantling work under severe conditions with radioactivity.

Although the wire saw method has adaptability for any shapes of cutting target objects and is widely adopted
in dismantling of concrete constructs, it has few actual achievements in dismantling of steel structures such as
steel pipe bundie.

This study aims to verify its cutting characteristics and adaptability as a cutting method by conducting a
cutting basic test to develop a diamond wire saw method to efficiently cut constructs with multiple pipes in a
bundle.

The test proved that a wire saw cutting method apply to dismantle structures with steel pipe bundle. A wire
saw for metal cutting is adaptable in dismantling of bundle of thick carbon steel and stainless steel pipes. And
also a wire saw for concrete cutting is adaptable in dismantling of pipe bundle structure with a mortar.
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Table 3 Specimen

A LN ik
B
%
1 REHE ES1m | 34K | (S5400)
4168, & X
5mm 25
REME ES1m | 3%F | (S5400)
4168, E X ETNY VI
5mm 15
2 | REWME | RS 1m | 3 & | (SS400)
$150, % X TEENZ IV
10mm 1% | F£1E
REME | RE1m | 3 A& | (SS400)
$150, £ X TEELS IV
20mm 1% | FE
AF vV | EE1Im | 34| (SUS304)
V& k= X TEEIL SV
4168, & 1% | FEiE
S5mm
3 | REEE Tuovr| 14| (SS400)
$168, 1% | FLIR ENY VT
S5mm 240 mm X
240 mm X
200mm
4 | REFEWE |7 vz | 146 (SS400)
$168. % | ZIK ENYIVIE
5mm 240mm X +FiE
240mm X
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U & B UIMTBER DOMER A BRAL T 5 72 DIZEIL X
LEFRELZEDTH S,

ARER TR 2 ORRERATE IR B & OBDE IS GRBR A 1
E R CCEATOWIE R UMFEN R L > Tnd, K
AR AL, ST AT TR AR . RRICINIE D B iR
RHE xS UM RREDIEIR A 3 5 728 R
AERIRDHIE T E D 2 5. 4 fEHEMICh D, ¢
150 /& & 10mm & 20mm DX R HE 4+ & —F|HE
L7z, 2512, B 5mm CHMtEE 25 1L 2
#i (SUS304) & U 7zFd& % —%1| 270mm ¥ v F T
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b5,

RER(A 2 5 L URERK 3 DIEIRE H % Photo 4
e B

Kk, FHEB XUHEETIL 2 ILOEE I 30N/
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2.4 HIKEE

ARk 1 2 DikBRTT %% Fig.5. Photo 5 (.
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Fig.5 Cutting Method (Specimen #1 & #2)
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Photo 5 Cutting Test for Pipe Specimen

B {7

Fig.6 Cutting Method (Specimen #3 & #4)

Photo 6 Cutting Test for Block Specimen

Table 4 Test ltems
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Table 6 List of Cutting Test Case
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t05-0F-60k—10-M @) O ' 60 1"
t05-0F-60k—35-M O @) 60 35
t05-0F-60k-60-M O O 60 60
t05-0F-60k-10-W O O 60| 1
110-0F-60k-06-M | O ) 60 6 J
t10-0F-90k—35-M O O 90 35
t10-OF-90k—10-M @) O 90 10
t10-0F-60k~10-W O O 60 10
t10-1F-90k—-10-M O O O 90 10
t20-0F-60k~10-M @) O 60, 10
2 [t20-0F-90k—-10-M O O 90 10
t20-0F-90k-35-M O O 90 35
t05-0S-60k-10-MN O O 90 1074 v~ &
t10-0F-60k-10-MN | O O 60 107 1 ¥ — &
t105-0S-90k—-10-M O O 90| 10
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t05-1S-90k-10-M O | O O 90 10
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—DIFEIE, BN AL L 54 & JERED
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Thd=0, FLy v rvogiizky ., Ylrpe®x
DUFENHAENE-DEELILND,

WG BL 2 ILEDOUIM 21D T &6 L0E
L7zUllr & e 5y, —RE R E LTk EY)
rickoz2s 9y UnRET S,

Photo 7 {Zi# AI#E O UINR L& 774,

(b) #dErim & GO REE

EEH 7 A ¥ — 12 & 28 Ot Uk R & U)
Wit = DR AR L =i H % Fig.8 IR,

WEaRERIKIL, 4 165 X5 GRERIAL). ¢ 150
X10. ¢ 150X 20 T, #&J160kgf, 7 — U —Jfif
¥10cm Th 5, MEDORHENEL b L LB
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Table 7 Result of Cutting Test

(Steel pipe ¢ 168 X 5)

Fig.7 Cutting Efficiency of Specimen #1

Photo 7 Cross Section of Steel Pipes after Cutting

# HERE EAT | ME o OITER ] | YIMTHER | G)MTEER

o] 1v— ) gt T R (min) (cm?min) | (min/Z) ®E

% (cm?)

1 | t05-0F-60k-03-M | && SS 156.0 22.6 6.9 3.8 | 1 &tNHRF
t05-0F-60k-03-M &R " 468.0 66.2 7.1 3.7
t05-1F-60k-03-M B " 468.0 99.4 4.7 5.5
t05-0F-60k-03-W | —#& " 234.0 66.7 3.5 7.4
t05-1F-60k-03-W | —#& " 234.0 76. 4 3.1 8.5
t05-0F-60k-10-M | £& " 234.0 18.7 12.5 2.1
t05-0F-60k-35-M | &8 " 468.0 30.9 15. 1 1.7
t05-0F-60k-60-M | && " 78.0 4.3 18.2 1.4
t05-0F-60k—10-W — i ” 78.0 20.1 3.9 6.7

2 | t10-0F-60k-06-M | £/& " 141.3 28.8 4.9 9.6
t10-0F-90k-35-M | &8 ” 141.3 7.7 18.4 2.6
t10-0F-90k-10-M | &% " 141.3 19.2 7.4 6.4
t10-0F-60k-10-W | —#&% " 39.2 10.0 3.9 10 3 THHER
t10-1F-90k-10-M | &R " 282.6 28.5 9.9 9.5
t20-0F-60k-10-M | &R " 282.6 67.8 4.2 22.6
t20-0F-90k-10-M ] " 282.6 39.8 7.1 13.3
t20-0F-90k-35-M 2B " 65.5 10.0 6.6 10 53 TR
t05-0S-60k-10-MN | £&/® | SUS 70.7 25.7 3.7 8.
t10-0F-60k-10-MN | 28 SS 141.3 32.7 4.3 10.9
t05-0S-90k-10-M | £& | SUS 70.7 21.4 3.3 7.1
t05-0S-60k-10-W — R " 18.0 46.0 0.4 46 9 THET
t05-15-90k-10-M | && " 70.7 36.1 2.0 12.0
t05-15-90k-10-W | —#&% " 8.6 10.0 0.9 10 43 T if

3 | t05-2F-60k-10-W — R SS 78.0 17.8 4.4 5.9

4 | t05-3F-60k-10-N | —#& " 78.0 10.5 7.4 3.5
AE 1 AYE BT 3 AN

o A N\ e

7 7/ \ ARBELZ N

<5 ;

S | Tt

| 2

YT T | %A |

ol L[] I

HBy—2
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5l L7z,

JEAAS TR L A ILTIEOYIN I B TiE, &
BRI 1 Oy — 2 &6 U < FEFRIEHE (2 H X 5mm
LD FIAE LB U & 12, VIMrBEE T30%F S
DK F#EA AR S iz,

(c) 27 v L ZHE~DORIE

FHEHT A Y =12k 325 VL 2O YT
AEZRIT DWW T, IRGEHIE (SS400) & D g % Fig.9
b e B

—MRHTA Y =12k B 27V 2AEYW T,
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Fig.8 Relationship between Pipe Cutting Area

and Cutting Efficiency
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Fig.9 Cutting Efficiency of Stainless Steel and Carbon
Steel Pipe
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R E LB - DIITRREE LRk, T —
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B2 ILHEM 2 4 TOYIWEE® A Fig.10 (2,
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E
ENLAILHETT Oy 2IRIZE - 723k ER (A
3. 40F, BAFT 7Y — b EBM & [E] UIRIR &AM
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L7,

B A IAEED BT, h2g L s 5 T B RER K
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Fig.10 Relationship between Specimen Type and Cutting
Efficiency

Photo 8 Mortar block (#3) Cutting
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HH7z,
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Fig. 11 12 B HEREMATD 7 — 1) — PEEE & OIS
BlOBE R AR,

7= 1) — PREE & IWrRE I I PR RE 2 HeBIBAfR 23
Hb, 71 —FREEDEEN 12 E | YT F5IHH
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Y=V —ETEOANEEDOREMIZHEDY &
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. TE LY TR B e LT, - —
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§, 2000cm? A 351 REYIBIEAE A E 2 2 1240¢
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Fig.11 Relationship between pulley Position and Cutting

Efficiency
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Fig.12 Relationship between Total Cutting Area and
Cutting Efficiency
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YIKrmmfE i B &k 7 3300cm? Tdh B,
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FHOAY—13IEEAEEREL G- 7720, filk &
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Fig.13 Relationship between Total Cutting Area
and Outer Diameter of Bead
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o THIWF X 1% Photo 11ICYIMED R & /R
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Photo 11 Appearance of Cutting Part
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RANDEC's Capability

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.

P

to provide technical information on decommissioning.

<

to train for decommissioning.

L 2

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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