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The present status of decommissioning of nuclear
power plants and their radioactive waste
management in Korea

Kyung Min KIM
J. RANDEC, No.48 (Sep. 2013), page2—~9

In this paper, we will introduce the main issues on
decommissioning and radioactive wastes management in
Korea.

The revision of the agreement for Civil Uses of
Atomic Energy between Governments of Korea and the
United States has been postponed for 2 years, which
would be arranged in beginning of 2016. The most
important issue in it is the reprocessing of the nuclear
spent fuels.The reality is, it will be difficult to gain
approval by the US. However, the Korean government
are trying to get the right to use nuclear spent fuel
through pyroprocessing technology. The big problem in
Korea is that the fuel storage pool will get full from
2016. In 2012, Task Force Team on spent nuclear fuels
organized in Korea made suggestions to construct
nuclear interim storage facility by 2025. Based on these
suggestions, the Korean government will organize the
committe for nuclear interim storage facility by
September, 2013.

Disassembly of JT-60 tokamak device
Fuminori OKANO, Yoshitaka IKEDA
Akira SAKASAI, Masaya HANADA, JT-60Team
J. RANDEC, No. 48 (Sep. 2013), pagel0 ~ 23, 22

Figures

JT-60 tokamak device, as a largest nuclear fusion
device in the world, started the experiments in 1985 and
had accomplished the research and development of
plasma performance toward the DEMO. The project has
successfully completed it's operation in August 2008
with many fruitful results such as accomplishment of
break-even plasma condition in 1996. The device
disassembly was required for new JT-60SA project,
which is the Satellite Tokamak project under Japan-EU
international corroboration to modify the JT-60 to the
superconducting tokamak. This work was the first
experience of disassembling a large radioactive fusion

device under Radiation Hazard Prevention Act in Japan.

This report presents the outline of disassembly of JT-60

tokamak device.

The current state of uranium refining and
conversion facility decommissioning project
Nobuo TAKAHASHI, Yasuyuki MORIMOTO
Takashi TOKUYASU, Yoshio TANAKA
Noritake SUGITSUE
J. RANDEC, No.48 (Sep. 2013), page24—~ 39, 11
Figures, 4 Tables, 17 Photos
Dismantling of the uranium refining and conversion
facility had been started since April, 2008, and
dismantling of the main equipment in the controlled area
have been finished on September, 2011. During this
period, dismantling of the main equipments of about 480
tons was carried out, and the dismantling work took
12,000 man-days in total. Then, dismantling and removal
of the "underground tanks of a used fluoridation media"
which is one of the incidental facilities were carried out.
These tanks were installed in the underground and these
circumferences were filled up with mortar. At first, we
carried out decontamination to a background level,
because of preventing contamination risk of surrounding
mortar and soil by dismantling the tanks. After we
examined blast and acid cleaning as the decontamination
technique, we chose the method of gel decontamination.
This technique has little a secondary waste which can be
incinerated. We have done decontamination to a target

level with this technique.

Development of self-propelled measuring system

for 2-dimensional distribution of radiation beam
using plastic scintillation fibers

Shuji MATSUMURA, Sigeo KITAHARA

Akio YAMANISHI, Hiroyuki NOSE

Osamu TISAKA

J. RANDEC, No. 48 (Sep. 2013), page40—~ 46, 13

Figures

Conventional 2-dimensional distribution of radiation

beam is usually estimated from dose rates on a lot of

dispersed spots, which has two problems. One is that it

takes much time to measure distribution in a large
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area, and another problem is it is difficult to detect a
localized hot spot from dispersed measurement
results. To solve these problems we have developed a
self-propelled measuring system adopting plastic
scintillation fibers (PSF) as a detector. Estimating
dose distribution in PSF and scanning PSF with self-
propelled system give a 2-dimensional distribution of
radiation beam in shorter measuring time and better
spatial resolution than usual. A global positioning
system was also installed to our system to know the
absolute position of interest. With this system we have
verified that we can estimate the 2-dimensional
distribution in area of 2,000m? in an hour. This report

describes the overview of our newly developed system.

Laser cleaning trials for the heavily radioisotope-
contaminated stainless-steel samples in the
primary cooling loop of the nuclear reactor
Eisuke J. MINEHARA and Kouji TAMURA
J. RANDEC, No. 48 (Sep. 2013), page47 ~ 55, 16
Figures, 1 Tables
A new laser decontamination device has been
developed to evaporate instantly with almost no
temperature rise and to clean up the radioisotope(RI)
contaminated stainless-steel, iron, concrete and other
material components, devices and major structural
objects of nuclear reactors and the related ones. The
decontamination trials have been successfully
performed using the RI contaminated stainless-steel
samples and the decontamination device. The
decontamination device delivers the tightly focused
laser light of GW/ cm? energy density just on the
surface to clean up RI contained rust mold on and
inside the stress corrosion cracks and corrosion pits in

the stainless-steel components and devices. The

decontamination device is newly designed to measure 3-
dimensional surface map very quickly, and successfully
to peel off the 3-dimensional irregular surface
according to the map using the 3 dimensional fast
scanner, displacement meter and laser system. The
laser cleaning trials were performed to decontaminate
the ®Co and others of RI contaminated heavily and
rectangular stainless-steel samples in the primary
cooling loop of the nuclear power reactor. The low RI
contaminated stainless-steel samples cut from the
piping were successfully demonstrated to clean up
using the decontamination device to be less than
several tens of Bq/kg. The heavily RI contaminated
stainless-steel ones of 1MBq/kg were performed to
clean up using the device, and finally and successfully
reached to be not detected.

Development of passive gamma assay for U-238
in waste drums
Masayuki MUROI, Yasuo SUZUKI
J. RANDEC, No. 48 (Sep. 2013), page56 ~ 60, 11
Figures, 4 Photos
Uranium contaminated wastes make up a large
volume of the wastes to be treated by RANDEC in the
near future. Although the characterization of the
waste, especially on uranium quantity, is crucial for
the rational designing of the treatment facility, the
sufficient data is not prepared. One of the reason is
the lack of the appropriate assay method for uranium
quantification. The applicability of a new assay
concept originated with Ningyo-toge Environmental
Engineering Center, JAEA has been examined as a
candidate. This paper describes the development
target, the assay concept and the experiment on the

model wastes.
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The present status of decommissioning of nuclear power plants and
their radioactive waste management in Korea

Kyung Min KIM
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In this paper, we will introduce the main issues on decommissioning and radioactive wastes management in
Korea.

The revision of the agreement for Civil Uses of Atomic Energy between Governments of Korea and the
United States has been postponed for 2 years, which would be arranged in beginning of 2016. The most
important issue in it is the reprocessing of the nuclear spent fuels.The reality is, it will be difficult to gain
approval by the US. However, the Korean government are trying to get the right to use nuclear spent fuel
through pyroprocessing technology. The big problem in Korea is that the fuel storage pool will get full from
2016. In 2012, Task Force Team on spent nuclear fuels organized in Korea made suggestions to construct
nuclear interim storage facility by 2025. Based on these suggestions, the Korean government will organize

the committe for nuclear interim storage facility by September, 2013.
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JT-60 k51~ 7 BR{RD 5o
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Disassembly of JT-60 tokamak device

Fuminori Oxano, Yoshitaka Ikepa, Akira Sakasar, Masaya Hanapa, JT-60Team

BT 5 X< ikBE  (JT-60) 1. AR AWRD b &~ 2 RIS FEBEE & L C19854E0 5 i 4
PG L. FROFEANF 2 I L 72 7 7 XV R #3547 L 720 1996 1SR 7 9 X~ eF 2 &K L 72
i, M A LISk % 5% L 20084F 8 HICEBGHER A 58X L7z, £ D%, ITER % X4% - fli5e 3 2 (2SS4
AFEEBIEE (JT-60SA) NOWB THAELTS 720, B EILEO T TIT-60 DA% FfEL 72, &K
W TIE, JT-60 N 7~ 2 RO E A B3 5.

JT-60 tokamak device, as a largest nuclear fusion device in the world, started the experiments in 1985 and
had accomplished the research and development of plasma performance toward the DEMO. The project has
successfully completed it's operation in August 2008 with many fruitful results such as accomplishment of
break-even plasma condition in 1996. The device disassembly was required for new JT-60SA project, which
is the Satellite Tokamak project under Japan-EU international corroboration to modify the JT-60 to the
superconducting tokamak. This work was the first experience of disassembling a large radioactive fusion

device under Radiation Hazard Prevention Act in Japan. This report presents the outline of disassembly of

JT-60 tokamak device.
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(Fusion Research and Development Directorate, Japan Atomic Energy Agency)
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Fig. 1 Panorama of JT-60 tokamak device
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Fig. 2 lllustration of JT-60 tokamak device
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Fig. 8 NBI tanks in motor generator building
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Fig. 18 Disassembly of base frame
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The current state of uranium refining and conversion facility
decommissioning project

Nobuo Taranasui, Yasuyuki Mormoro, Takashi Tokuyvasu, Yoshio Tanaka, Noritake Sucitsue
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Dismantling of the uranium refining and conversion facility had been started since April, 2008, and
dismantling of the main equipment in the controlled area have been finished on September, 2011. During this
period, dismantling of the main equipments of about 480 tons was carried out, and the dismantling work took
12,000 man-days in total. Then, dismantling and removal of the "underground tanks of a used fluoridation
media" which is one of the incidental facilities were carried out. These tanks were installed in the underground
and these circumferences were filled up with mortar. At first, we carried out decontamination to a background
level, because of preventing contamination risk of surrounding mortar and soil by dismantling the tanks. After
we examined blast and acid cleaning as the decontamination technique, we chose the method of gel
decontamination. This technique has little a secondary waste which can be incinerated. We have done

decontamination to a target level with this technique.
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(Ningyo-Toge Environmental Engineering Center, Japan Atomic Energy Agency)
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Table 1 Target of decommissioning of refining and conversion
facility
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Fig. 1 The process flow of the refining and conversion facility
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Photo 1 Outside of refinng conversion facility
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Photo 3 UF4 dry room during dismantling
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Photo 4 Dismantling work in hydration and conversion room
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Table 2 Man-hour for dismantling work
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Fig. 2 Annual disassembled weight and man-hour per weight
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Table 3 Amount of generation from a dismantling equipment
(storage container, drum and carton box)

FY2008 FY2009 FY2010 FY2011
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Fig. 3 Distribution of the storage weight per drum (metal)
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Table 4 Amount of the incidental waste

FY2008 FY2009 FY2010 FY2011
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Fig. 5 Weight percentages of materials for dismantling
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Photo 10 Inside surface of fluidization media storage tanks (Left : during work, Right : after work)
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Photo 11 Decontamination process in fluidization media storage tanks
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Photo 12 Results of decontamination in fluidization media
storage tanks
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Photo 13 Top of fluidization media storage tanks Photo 16 The state of demolition work at fluidization media
(Before removal of mortar) storage tanks

Photo 17 The state of demolition work at fluidization media
storage tanks

Photo 14 Top of fluidization media storage tanks
(After removal of mortar)
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Development of self-propelled measuring system for 2-dimensional
distribution of radiation beam using plastic scintillation fibers

Shuji Marsumura ™, Sigeo Kitanara™, Akio Yamanisar™*, Hiroyuki Nose™ ™, Osamu Tisaka™™*
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Conventional 2-dimensional distribution of radiation beam is usually estimated from dose rates on a lot of
dispersed spots, which has two problems. One is that it takes much time to measure distribution in a large area,
and another problem is it is difficult to detect a localized hot spot from dispersed measurement results. To
solve these problems we have developed a self-propelled measuring system adopting plastic scintillation fibers
(PSF) as a detector. Estimating dose distribution in PSF and scanning PSF with self-propelled system give
a 2-dimensional distribution of radiation beam in shorter measuring time and better spatial resolution than
usual. A global positioning system was also installed to our system to know the absolute position of interest.
With this system we have verified that we can estimate the 2-dimensional distribution in area of 2,000m® in

an hour. This report describes the overview of our newly developed system.
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Fig. 1 Diagram of detecting method of radiation beam position
with PSF

. SRR B )

2.2 PSFEIEY X7 LDOWERK

PSFEtHIv 25742382 b Ty a—
& (CL45 : THIZEME B 12f5dk L 725 H % Fig. 2
128 T, PSFRH & 2 7 200&, st fe B o 5
(PSF). FHHllEY 2 — v, FEHE. EHERATD:
BV 27 48 (GNSS) oI h b, &
. BT 572912, PSF., €Y 2 —
LELOERT — TN — 22 ILTh 5,



F3I3 Y 5=y i

F 7z, ARG RIRE) & 5 A 5 S VEREARE LA
728, BV 2 —LOF — ZZHRAED FIH#ET
&2l 7,

Fig. 2 Photo of radiation beam measurement system with PSF
on compact track loader (CL45)

(1) Jcshisn iR

KU 2T LIZBITBPSFIX. ¢ 2mmDK 7 7
AN=%80A R~ DE L, —FIZT 74
IN— DR K ZVIEE | AR O R R A3
kD, Lo T, FOEER TIAHPHO
WO e 5, L L, ZO—FT. K
& Z Wi B % 5D PSFE Tt B =R 0 g % &
ML LS &T25E8. BEOELD I D IEHE
BEtHITE %< 25 (BFERETED) vTRENE
NHD, HEIPDETH S,

PSFORE X4 mé& U7z, BRI DHE
L4 X4%E 2 TRI700mm TEh X &, HAH
3.3micx B KDLz, miswiziemitigs & L
THEFHEE P BRI T35,

%72, PSFOVji#%x LK OPSFRIM (A1,
AETTIE) O R D 728 . W — 2 %GR
fEL 7=, PSFA&#r — 212, PSFEtHl2=» b
B OMGERHRREESERKTE, »DO by
0= KIZARL = AP ER L% FUE, S
TEAMEE Lz, T —20MEIZ 27V L
Z§i& U, PSFOLA E. PSFREHT — 2 DN
RS CABA 20K IEE ERPH IR %
FEha L 7=,

WS AP LR & U THBRENGRER & 170,
Z ORGSR 2 5 BZ W B AR + PSFAS M

F48%5 (201349 H)

7= ZNEISFEE A F v — i E TR % Tk E
BEL7 (Fig. 3),

Fig. 3 Methods to prevent PSF from heating
(Left: anti-thermal painting, centre, Right: heat insulator
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Fig. 4 Methods to prevent modular electronic instruments from
heating
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Fig. 8 Photo of testing site in Okuma (area A)

Fig. 9 Photo of testing site in Souma
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Laser cleaning trials for the heavily radioisotope-contaminated stainless-
steel samples in the primary cooling loop of the nuclear reactor

Eisuke J. Minenara ™, Kouji Tamura ™

SR IR 78 & DI T IIFER DM E CHRE N2 2T vV A, RFEW, 23220 —F, 2D
DI A &4 5 N 2 BEEEB R O FEMRER AT L A EIE FA A UICBRRIMIC R A X &, R
FTHHLOEMEFRIZE S L —F—BRYE AR L. 27 ¥ L 2§83 550R O BRgsRER A 17 - 72,
V=¥ —R349%id. 27 L A ORETROLERIBNIGEEH ORI H 2 KA EWE % &3 8 K
PERDRL 2D REKmICGW/em*D T 1)L F —WEEICHES B L2V —F K E2WHT 5, 20D
L — =PRI S 3 KICIER 2 F v — 12 K BRI & L — 5 —FEEN T A T, ZodlE
ENFz 3ROCHIKNCHE > T, 3 RIOCANSAHHHIN e it & B F 123 FHUA LA T A< HrBllc3Et g < h
7zo TOVL —W =Y E F O TERIE DYCo % D I EMI BN VGG S N7z — R HIZK R O I f
2T VL A OBRGE R ATz, ARRETEGMRI T, B Ba/kg L T THBiZE L. 1 MBq/kg D ERE
AR 2 O 72 L — 9 —RgSRBR T, BRERAL T £ ThiE T 72,

A new laser decontamination device has been developed to evaporate instantly with almost no temperature
rise and to clean up the radioisotope(RI) contaminated stainless-steel, iron, concrete and other material
components, devices and major structural objects of nuclear reactors and the related ones. The
decontamination trials have been successfully performed using the RI contaminated stainless-steel samples
and the decontamination device. The decontamination device delivers the tightly focused laser light of GW/
cm’ energy density just on the surface to clean up RI contained rust mold on and inside the stress corrosion
cracks and corrosion pits in the stainless-steel components and devices. The decontamination device is newly
designed to measure 3-dimensional surface map very quickly, and successfully to peel off the 3-dimensional
irregular surface according to the map using the 3 dimensional fast scanner, displacement meter and laser
system. The laser cleaning trials were performed to decontaminate the ®Co and others of RI contaminated
heavily and rectangular stainless-steel samples in the primary cooling loop of the nuclear power reactor. The
low RI contaminated stainless-steel samples cut from the piping were successfully demonstrated to clean up
using the decontamination device to be less than several tens of Bq/kg. The heavily RI contaminated
stainless-steel ones of 1IMBq/kg were performed to clean up using the device, and finally and successfully
reached to be not detected.

¥ L EPET ALF -y 24— WZEBAFE (R & D Department, The Wakasa Wan Energy Research Center)
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Fig. 1 An upper half of the figure explains an activation by neutron irradiation. The
lower half explains radioisotope migration, contamination, and decontamination
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Fig. 2 A new laser decontamination device and operational design
1:CW laser, 2:XY Galvano scanner, 3:Distance meter, 4:Compressed gas, 5:Vacuum cleaner, 11:40m fiber cable, 21:Gal-
vano mirror, 21a:Galvano motor, 22:Z variable focus lens, 22a:Z movable lens, 22b:Z main lens, 24:Focus control, 23:Di-
chroic window, 31:Laser distance meter, 32:Control cable, 41:High pressure gas nozzle, 51:Gas hose, 52:Water-tank, 53:
Absorber & filter, L1:Peeling laser, L2:Distance metering Laser, T:Rl-contaminated target, A:Robot arm, R:Moving vehicle.
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Fig. 3 Prototype of the new laser cleaner for the nuclear de-
contamination
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being fixed like steps

Fig. 513, [HIC L —% —A250WIZ3H% LT, #|
HEEEANIO L0 2 R0 A F v F — & FH0
TITo72e ZOH Y TINIEIFIIRD B 57210
27 VL AT gl OBREETIOmEHOE



FaA3I gy a v 485 (201349 A)

Fig. 5 Laser peeling tests for a flat and shiny stainless steel
plate
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Fig. 7 Expanded view after the laser peeling, as focused just
on the surface of the aluminum can
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Fig. 9 Automatic surface peeling of the irregularly-deformed

green tea aluminum can
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Fig.12 A large stainless-steel disk with many holes was used
to make about 35mmx35mmx10mm rectangular and
heavily Rl-contaminated block samples for the 2013
March laser decontamination trial
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Fig.13 About 35mm x 35mm x 10mm rectangular and heavily
Rl-contaminated block samples before the laser irradia-
tion
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Fig. 14 High power laser lights irradiated surface of heavily-con-
taminated stainless-steel sample, and hot stainless-steel
particles were evaporated from the high speed scanned
spots during the 2013 March trial
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Fig.15 Shining surface of the stainless-steel sample (about
35mm x 35mm x 10mm) just after the laser decontami-
nation
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Fig. 16 Dedicated vacuum cleaner in collecting the contami-
nated particles from the laser decontamination device
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Development of passive gamma assay for U-238 in waste drums

Masayuki Muror*, Yasuo Suvzuxr*
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Uranium contaminated wastes make up a large volume of the wastes to be treated by RANDEC in the near
future. Although the characterization of the waste, especially on uranium quantity, is crucial for the rational
designing of the treatment facility, the sufficient data is not prepared. One of the reason is the lack of the
appropriate assay method for uranium quantification. The applicability of a new assay concept originated with
Ningyo-toge Environmental Engineering Center, JAEA has been examined as a candidate. This paper

describes the development target, the assay concept and the experiment on the model wastes.
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Fig. 1 Stepwise measurement of 1001keV and 766keV vy rays
around waste container
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Fig. 2 Preperation of a calibration line and determination of U-
238 quantity in waste container
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Fig. 6 Uranium distribution in concrete blocks
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Fig. 7 Plotting of measured values converted into 2-dimen-
sional coordinate system
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Fig. 9 Relative error of evaluated uranium quantity in model wastes
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Fig. 10 Estimated o at 10 Bg/g uranium concentration
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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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