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Current Status of the Decommissioning of Gas Cooled
Reactors in Spain and Italy
Tatsumi YAMAMOTO , Shigenobu NOJIRI
Masataka KAMITSUDMA

I RANDEC, No. 15 (December 1996), page 2~11, 8 Figures, 1 Tables

Spent fuels from the reactor of Vandellos-1 Power Sta-
tion in Spain and Latina Power Station in Italy have been
completed. At present, they are waiting for the license of
the decommissioning work commencement. ‘lhese li-
censes are scheduled for issuance in October 1996 and
June 1997, respectively. After the license will he issued,
the safe storage preparation works at these plants will he
performed during about 5 years period. Vandellos | and
Latina will be dismantled after 25 years and 40 years safe
storage period, respectively. Although the time period of
the safe storage differs from countries, their fundamental
policy on the decommissioning of the reactors is same as

at of Japan, thatis, reactors should he finally dismantled .

The JPDR Dismantling Demonstration Project

—Dismantling of Equipment and components in JPDR—
Yoshihiro SEIKI, Satoshi YANAGITTARA
Mitsuo TACTIIBANA

J.RANDEC, Nu. 1o (December 1996), page 12~23, 7 Figures, 2 Tables

The Japan Power Demonstration Reactor (JPDR) disman-
tUing demonstration project was completed by DNarch
1996. The objectives of this project were to demonslrate
the techniques developed in R&D phase, to obtain experi-
ence un dismantling activities,and (o establish the decom-
missjoning database. By 1990, removed were the highly

‘tivated components such as the reactor internals, the re-

or pressure vessel (RPV) and the pipes connected to the
RV using the rotary disk knife, the shaped explosive, the
plasma arc, and the arc saw cutting techniques with remote
operation. After removing these components, the disman-
tling of the biological shield was conducted from 1990 (o
1994, Dismantling of equipment and components in (he
facility was one of the important activities.

Through the dismantling activities, various data on cut-
ting performance, radiological safety, waste generation
were collected and these were accumulated in the data-
base. This report describes the dismantling procecdure and
the results of the data analysis on the dismantling of the
equipment and steel components in the JPDR facilities.

Safety demonstration test for the disposal of very low level
concrete waste

Masayoshi ABIS, Minoru OKOSHI and Michivo YOSTIIMORI
. RANDEC, No. 15 (December [996), page 5058, 6 Figures, 3 Tables

Japau Atomic Encrgy Rescarch Institute (JAERLD, who
conducled the demonsiration test on a sale dismantling of
Japan Power Demonstration Reactor (JPDR) in Tokai Re-
search kstablishment, has been performing the safe dem-
onstration of ncar-surface disposal of very low level (VIL1)
concrete waste arisen from  JPDR dismantling. Approxi-
mately 1,700 10ns of VLI concrete waste were placed in a
simple disposal facility, of which dimensions are 45 m X ] 6
m and 3.5 m in depth without any cngineered barrier, and
covered with soil of 2.5 m thickness.

Radionuclides contained in the VI concrete waste are
Co-60, Cs=137, Eu-152, 154, 11=-3, C-14, clc. Radia-
tion monitoring data, such as radialion dose around the la-
cility, radioactivity concentrations in groundwater, soil,
cle. are heing collected to analyse the dose Lo the public.
This paper deseribes the outline of the demonstration tesl of
VLI concrete waste disposal.

Radioactive Contamination in Concrete/Mortar, Metal-pipe
and Area-soil of JPDR

Hisashi IMAI
J.RANDEC, No. 15 (December 1996), page 59 <69, Y Figures, 5 Tables

Radioaclive contamination was mcasurced (o study on
separation belween contaminated and non confaminated
parts in structural materials of JPDR.The materials are (he
building concrete mortar, thie metal pipe and the arca
soil. Inaddition to the measurement, diffusion hehavior in
the concrete, mortar was also studied ontwo kinds ol radio-
active clements, “Co and "'Cs.

It was known that the contamination in the concrete and
the soil have penetra tion deplhs over which the radioactiv-
ity can nob be detected any more. The metal pipe was cas-
ily decontaminated by the electrical decomposition in phos-
phoric orsulfuric acid solution. “The results oblained rom
the study indicate that the contamimated part in the deco-
nissioning wastes of the reactor can be safely separate
from the non=-contaminated.
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The Japan Power Demonstration Reactor Dismantling Project
—Radiation Control —

[Tiroyuki TOMIL and Yoshihiro SEIK]
T-RANDIC, No 15 (December 1996), page 24~24 15 Figures, 4 Tahles

In the Japan Power Demonstration Reactor(JPDR) dis-
mantling project, radiation control was performed properly
with routine and special monitoring to keep the occupa-
tional safety and 1o collect data necessary for fulure disman-
ting ol nuclear facilities. “This report describes a summary
of radiation control in the dismantling activities and some
results of paametric analvsis on dose cquivalent evalu-
alion. and introduces the following knowledee on radiologi-
cal protection effectiveness of the dismantling systems ap-
plicd in the project .

a)  Use ol remote disman(ling systems was efleclive in re-
ducing cquivalentworkplace exposure.

) Utilization of existing facilities as radiation shield or ra-
dioactivily containmenl was effective in reducing workplace
cxposare, and also inincreasing work efficieney.

) Use ol imderwater culting svafemes was useful Lo mini-
mize air conleanination | and toreduce the doae equivalent
rade in the working area

d) i the plamning ol dismantling, il is necessary to opli-
wize the radiation protection by analyzing dismantling work
procedures and cvaluating radiological features of the dis-
mantling svstems applicd, inclinding additional work which
the systemsrequire hrought from such activities.

The Japan Power Demonstration Reactor (JPDR) Dismantling
Activities
—Management of JPDR Dismantling Waste —

Masayoshi ABIS,  Susumu NAKATA and Shintchi [10
TCRANDEC, No 15 (December 1996), page 3549, 6 Figures, § Tables

The management of wastes, hoth radioactive and non-
radioactive, is one of the most imporant issues for a sale
and reasonable dismantling operalion of nuclear power
plants. A large amonnt of radioactive wastes is arising from
arcactor dismantling operation in a relatively short period
e, ranging in a wide variely from very low level to rela-
tively high level, Morcover non radioactive waste is also in
ahuge amount,

The dismantling operation of

Japan Power Demounstra-
tion Reactor (JPDR) resulted in 24 440 tons of dismantling
wasles, ol which aboul |5H% was radioactive and 859 non-
vadioactive. These wasles were managed successfully fm-
plementing a well developed management plan for JPDR
dismantling wasle.

Research and development works for handling of JDIPR
dimantling wastes were performed, inchuding fixation of
loose contaminalion on swlace, volume reduclion and
wasle containers for on -site transportation and intering stor-
age. The JPDR dismantling wastes generaled were classi-
ficd and categorized depending on their materials, charac-
Leristics and activity level. Approximately 2,100 tons of ra-
dioaclive wasltes were stored in the interim storage lacilities
on site using developed containers, and 1,670 tons of ra-
dioactive concrete waste were used for a safe demonstra-
Lon tesh ol a simple near suface disposal for very low level
waste. Other dismantling wastes such as steel and concrete
which were calegorized as non radioactive were recycled
and reused as uscful resources, This paper describes the
nemagement of the JPDR dismantling wastes,

_i\,_
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The JPDR Dismantling Demonstration Project
— Dismantling of Equipment and components in JPDR —

Yoshihiro Sciki, Satoshi Yanaciiara, Mitsuo TacHizana

The Japan Power Demonstration Reactor (JPDR) dismantling demonstration project was completed by
March 1996. The objectives ol this project were to demonstrate the techniques developed in R&D phase, to
obtain experience on dismantling activities,and to establish the decommissioning database. By 1990,
removed were the highly activated components such as the reactor internals,the reactor pressure vessel
(RPV) and the pipes connectled to the RPV using the rotary disk knife, the shaped explosive, the plasma
arc, and the arc saw culling techniques with remote operation. After removing these components, the
dismantling of the biological shield was conducted from 1990 to 1994. Dismantling of equipment and
components in the facility was one of the important activities.

I'hrough the dismantling activities, various data on cutting performance, radiological safely, waste
generation were collecled and these were accumulated in the database. This report describes the
dismantling procedure and Lhe results of the data analysis on the dismantling of the equipment and steel
components in the JPDR facilities.
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The Japan Power Demonstration Reactor Dismantling Project
— Radiation Control —

Hiroyuki Tomn and Yoshihiro Seixi
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In the Japan Power Demonstration Reactor(JPDR) dismantling project, radiation control was performed
properly with routine and special monitoring to keep the occupational safety and to collect data necessary
for future dismantling of nuclear facilities. This report describes a summary of radiation control in the
dismantling activities and some results of parametric analysis on dose equivalent evaluation, and
introduces the following knowledge on radiological protection effectiveness of the dismantling systems
applied in the project.

a)  Use of remote dismantling systems was effective in reducing equivalent workplace exposure.

)  Utilization of existing facilities as radiation shield or radioactivity containment was effective in
reducing workplace exposure, and also in increasing work efficiency. ‘

¢)  Use of underwater cutting systems was useful to minimize air contamination , and to reduce the dose
equivalent rate in the working area.

d) In the planning of dismantling, it is necessary to oplimize the radiation protection by analyzing
dismantling work procedures and evaluating radiological features of the dismantling systems applied,
including additional work which the systems require brought from such activities.
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Table 4 Mean value and standard deviation of
measured B. G. counts for building struc-
tual materials

W& W |REA | Bl |
G| (STH | (87H

W@ M| 50 3.49 | 0.5
Ty 50 6.07 | 0.52
ELS L 20 6.55 | 0.65
avyy—h| 32 9.27 | 0.57
W 4] 9.52 | 1.00
FAT M| 43 13.7 117

8. EREE~ORCHRSTEE

Az

SURFETEIE . RSB R ML 20A A 72 BT L
SR b BER O HEGR & 0 U C BRI 0O 1R

bR D . AR BERER IR 2 U T 2 COMR IR
LR & 7% o 72,
WARFETEYNE, P o AR 2 Z ) — [a)dE

S

A D FEWEH LR 2 3 U BB A O MR %
o7z, & ORSR. IRRFERY) OB A ORI
1 TUE6. 1X 10°Bg. *°Co 51z D W TR T i1
DL/ 21, 7X10°Bg £ o 72,

= v W 155 (19964E128)

8., ¥

fRE AR 1T & 2 AR E B 7 — & D AT
5. BERA TR B 2 < DR & DR
TFHFREARIZ 3831 B H00E TR LB 7 — 7 M8 S
Nniz, £k =513, SEBEIEOVMEETH
T2z 7 a0V VORTRPREETHY . S5O
L FIARGER R BV B 2B S IE R réﬁﬁ'c x5
bOEEZ D, &5, AR OR LD & Rk
EHFER B MR ERT EROEBY &2 5,
a) {EERBOMI Y RF PR T 21213, &=
A THEZRBAT2 e NERITH S,
b)ﬁﬁ%ﬁ@ﬂmm\W%%%ﬁUT&<ww
BRI HEMTH %, {
C) AN TR, BMEMEFEOERE & b
ESIERDERIC OB TH 5,
d) MHELEOFERIL. (TPET 21EE LSO THE
i L. #iE AR D Fd b 2 B 2 A3 B
%,
B E o FFA - ARS8 7o 4T R, R
BRI O EIWC B B IRRE 2 T OF LM R
il %) O)T“a”o ) to

@ﬁ%f%%o
L



R AR SR CL |

U,

HiT =

[ade

Journal of the RANDEC No.15 (December 1996)

C
U
)

R B & % # & 5
—JPDRBAEEYDEIRE—

T B, i fE, R EH—

The Japan Power Demonstration Reactor (JPDR)
Dismantling Activities
— Management of JPDR Dismantling Waste —

. Masayoshi Age, Susumu Naxkata and Shinichi Ito

{
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The management of wastes, both radioactive and non-radioactive, is one of the most important issues
for a safe and reasonable dismantling operation of nuclear power plants. A large amount of radioactive
wastes is arising from a reactor dismantling operation in a relatively short period time, ranging in a wide
variety from very low level to relatively high level. Moreover non-radioactive waste is also in a huge
amount.

The dismantling operation of Japan Power Demonstration Reactor (JIPDR) resulted in 24,440 tons of
dismantling wastes, of which about 15% was radioactive and 859 non-radioactive. These wastes were
managed successfully implementing a well developed management plan for JPDR dismantling waste.

Research and development works for handling of JDPR dimantling wastes were performed, including
fixation of loose contamination on surface, volume reduction and waste containers for on-site
transportation and interim storage. The JPDR dismantling wastes generated were classified and
categorized depending on their materials, characteristics and activity level. Approximately 2,100 tons of
radioactive wastes were stored in the interim storage facilities on site using developed containers, and

¥70 tons of radioactive concrete waste were used for a safe demonstration test of a simple near-surface
disposal for very low level waste. Other dismantling wastes such as steel and concrete which were
categorized as non-radioactive were recycled and reused as useful resources. This paper describes the
management of the JPDR dismantling wastes.
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Safety demonstration test for the disposal of
very low level concrete waste

Masayoshi Apr, Minoru Oxosui and Michiro YosuiMoRI
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Japan Atomic Energy Research Institute (JAERI), who conducted the demonstration test on a (
dismantling of Japan Power Demonstration Reactor (JPDR) in Tokai Research Establishment, has been
performing the safe demonstration of near-surface disposal of very low level (VLL) concrete waste arisen
from JPDR dismantling. Approximately 1,700 tons of VLL concrete waste were placed in a simple disposal
facility, of which dimensions are 45 mX16 m and 3.5 m in depth without any engineered barrier, and

covered with soil of 2.5 m thickness.

Radionuclides contained in the VLI concrete waste are Co-60, Cs-137, Eu-152, 154, H-3, C-14, etc.
Radiation monitoring data, such as radiation dose around the facility, radioactivity concentrations in
groundwaler, soil, etc. are being collected to analyse the dose to the public. This paper describes the
oulline of the demonstration test of VLI concrete waste disposal.
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Fig.1 Site Location of the Disposal Test Facility
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Radioactive Contamination in Concrete/ Mortar,
Metal-pipe and Area-soil of JPDR

Hisashi Imat

Radioactive contamination was measured to study on separation between contaminated and non-
contaminated parts in structural materials of JPDR. The materials are the building concrete/mortar, the
metal-pipe and the area-soil. Inaddition to the measurement, diffusion behavior in the concrete/mortar
was also studied on two kinds of radioactive elements, **Co and "*'Cs.

It was known that the contamination in the concrete and the soil have penetra-tion depths over which
the radioactivity can not be detected any more. The metal-pipe was easily decontaminated by the
electrical decomposition in phosphoric orsulfuric acid solution. The results obtained *from the study
indicate that the contaminated part in the decomissioning wastes of the reactor can be safely separate
from the non-contaminated.
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Fig.9 Relation of *’Cs concentration vs. H,O con-
tained in soil
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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.

= ‘_. S

Provide technical information on decommissioning.

A 2

Train for decommissioning.

&

~ Inform and enlighten the public
about decommissioning.
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