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The Outline of Decommissioning Plan for Hamaoka

Nuclear Power Station’s Unit 1 and Unit 2
Motonori NAKAGAMI

J.RANDEC, Nod41 (Mar.2010) page2~12, 24 Figures

In Japan, terminated nuclear power stations must be
dismantled and removed, and doing this requires
establishing a nuclear reactor facility decommissioning
plan as based on the Law on the Regulation of Nuclear
Source Material, Nuclear Fuel Material and Reactors,
and getting the approval of the national government.

Termination Hamaoka Nuclear Power Station's
Unit 1 and Unit 2 on January 30, 2009 Chubu Electric
submitted an “Application for Approval of Hamaoka
Nuclear Power Station's Unit 1 and Unit 2
Decommissioning Plan” to the Minister of Economy,
Trade and Industry in keeping with the stipulations of
Article 43, Paragraph 3-2-2, of the Law on the
Regulation of Nuclear Source Material, Nuclear Fuel
Material and Reactors. On June 1, 2009 As the
application was authorized on November 18, 2009,
Chubu Electric started to dismantle.

The application includes an overall plan for
dismantling reactor facilities safely and surely, a
description of tasks to be performed during the period
Chubu Electric is preparing to dismantle the facilities
in the coming years (system decontamination, survey
of facility contamination, etc.) and safety assurance
measures, among other information.

The State of Disposal of Wastes from Nuclear
Power Plants in Operation
Toshiharu MATSUZAWA, Takeshi YOSHIDA,
Yu AOKI
J.RANDEC, No41 (Mar.2010)pagel3 ~21, 12 Figures

We process gaseous, liquid and solid radioactive
wastes generated from Nuclear Power Plants (NPPs)
in operation by exclusive facilities safely and
appropriately, and make effects to reduce them
reasonably. Some Low-level radioactive wastes
generated from the NPPs have been disposed into the
shallow land disposal site. We adapt safety and

reasonable process to reduce the volume of them in
the NPPs. For example, concentrated wastewater is
reduced by pelletizing and making to the fine particle,
and is packaged by solidifying to the drums. The
produced waste packages are confirmed to the
compatibility with the technological standard by
voluntary inspection according to the law, and then are
confirmed by JNES(Japan Nuclear Energy Safety
Organization). Then waste packages are transported to
the Low - Level Radioactive Waste Burial Center. We
believe that it is important for decommissioning age in
future to process and disposed steady of the
radioactive wastes in NPPs in operation now.

Laser Cleaner Development for Decontamination
of the Primary Water Cooling System at Nuclear
Power Plants

Eisuke MINEHARA
J.RANDEC, No41 (Mar.2010) page22—~ 30, 12 Figures

We recently have performed the feasibility studies to
develop laser cleaners utilizing several laser oscillator
and amplifier systems like femto-second free-electron
lasers, water-jet guided lasers, Q-switched YAG
lasers, fiber lasers. Whenever we used to clean the RI
-contaminated surface using the lasers, we should fo-
cus enough laser power in the surface to evaporate
instantly  without melting. Therefore, as the
contaminated being deeply located into the surface
could be removed using any one set of the lasers, we
found that every trial of laser cleaning could remove
very well the RI contamination being located deeply.
Our cold decontamination test using a model sample
being Cobalt plated successfully has been performed
to show a very high decontamination factor. In order
to develop an usable laser cleaner, we plan to develop

the prototype laser cleaner next year.

Development of Radioactivity Estimation System

Considering Radioactive Nuclide Movement
Nobuo FUKUMURA, Yoshiaki MIYAMOTO

J.RANDEC, No41 (Mar.2010) page31— 40, 8 Figures, 3
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Tables

A radioactivity estimation considering

radioactive nuclide movement is developed to integrate

system

the established codes and the code system for
decommissioning of sodium cooled fast reactor (FBR).
The former
radioactivity movement in sodium coolant of fast
r e, PSYCHE
and TTT. The latter code system is to estimate
neutron irradiation activity (COSMARD - RRADO). It is
paid special attention to keep the consistency of input
data used the
simplification of their interface. A new function is

are the codes for estimation of

reactor which are named S a f f i

among these codes and also
added to the estimation system, to estimate minor FP
inventory caused by the fission of impurities contained
in the coolant and slight fuel material attached on the
fuel cladding. To check the evaluation system, the
system is applied with radioactivity data of the
preceding FBR such as BN -350, JOYO and Monju.
Agreement between the analysis results and the
measurement is well satisfactory. The uncertainty of

the code system is within several tens per cent for the

iv

activation of primary coolant (Na-22) and factor of 2-4
for the estimation of radioactivity inventory in sodium
coolant.

Current Consrtuction Status of Korea Wolsong
Nuclear Environment Management Center (Low
and Intermediate Level Waste
Disposal Facility)

Radioactive

Yasuo SUZUKI
J.RANDEC, No41 (Mar.2010) page4l~48, 4 Figures, 1
Table, 2 Photos

Through the RANDEC delegation tour to Korea in
Nov. 2009, we have earned new information on recent
development of the radioactive waste management in

Korea. In this report, we will introduce such
development in Korea, focusing on the current
construction status of Korean LILW(low and

intermediate level radioactive waste) disposal site, now
called, Wolsong Nuclear Environment Management
Center.



Journal of the RANDEC No 41 (Mar. 2010)
OECD/NEAFE LR 1 11 23 Fihe & T 5 259

WMAITEGEA  BARETFHAZCEHEEEE
Ny 7 I RHEEEERPY
glErE WIE B

a

OECD/NEAIZ 5 W TR IEREE O EFE W% 1 23546 X 7z DI19854 . Zho 6 BRICTU e 28858 L 7=,
WHHE IR IR ORI IR SN 28D DR F IR TR IEEEO¥EM D SN T H2RHTH -
7o TNHDRIEHEE T O D 20 b AFRIED S FETEBEGHABETH D, KEH R &R 1%E
Ju v M EBELTERZTHEMED Sz, BAED S X HARRE T IHZEAT O JPDR (Japan Power
Demonstration Reactor) k70 «+ o b R ZOEEWIIZEML 72, KE» 53 v ¥y 7K — MNET
HREM, NLFEF—=H»5IEBR-3. FAYDRHIE=Z—4 T4 Ny NBETFIREFR., 77V 252 51EG2,
PiEH» SIEWAGRAE EDRIEHE 0 Y « 7 F WMERZRON G L h -7, BETEHARERICTD
NTWb, £/, ZOWHIOTIHE S N7 EIEH-EOEHFMICHR LS Td, EIERN ST HEH
B, RIEEEICHBELEREOEEEL L TEIL->TWd, Yo BV R- PR -4 74 riyn
SR NIREEMROMAIERCIHFELTEL, ERAFRERL -PHIEIEIC A D ZPHEA 5T 5, WAGR
& BR-3DFBEIEHEIZIZ20F L EVEP SN, BHE, BEREESREEEA2DA T, K72 <¥IHOA
MEFERLDDOH 5, IEEIZRVEDOD TH -7,

i Yy BV S E- VR PHRBEROBINEE 0 Y 2y MET RIS S BT 6 kE T
ILF —-HORESE (EM) 5HEE. v~y 2 VEHERZ D% OFEELE L & THRE U - HREY
DIy AEfuR OB ILIEE, HHRLABROBEZENE LD Th S, ZEHOTEIPER SN
TERD, MYDERILELAE LD TH o7z, BFE, IO EZORRPHEEIIL>TE 2, S0
U FOBENSRFEERT, YOV E, Tr—FIIF, Oy F—T5 9y UEEITEVWTEEEBED
WEEIANE T L. B RO PMIZIERF OO T ERMC AR AL & LTS T3,

BAEDORIEHETEIZOWTAS & JPDRIBAET T Y x & b 23R T L721, RFRPHIZEHEEI I o TN
DO 2R R T Wi DB EN BRI N, STADRIEELE» TIIH31EHL T\ 5, Bl
R OB L TR ss OERMRA S EA TS, BIZ, MEEY S IZERE FHREFRDO 1. 25
BEBRIEEEICASZ, 22 OROMBEREESRTTE2ETICE, X2ELDEAE2RLIEICK
b,
OECD/NEAXIAEA % £ 73BfE § 2 RIEFEBEB O TIE, BT RO MERIER &R T — & 4 KR
RELRIEREEICEDICEAT A 2 &, BRIEBEORBRLHMR A RO ZIZENCERTAZI 458,
AR OEROFRFE (mEICET 2B Em SN b, BEHEE 0V 22 FOKELERRE VA D, £/,
B U 2B TR ko is, RIEEBEDORE» S T TIZIEBICRVWHE AR 2 225D, ZORERED
HICRAZDOB 70V 20 MEFICAEZ VS REBEH S, ZOMICTREOMHR, BREOLADMR.
ORI ES HBEORE L L, BRIERE 70 Y = 7 b3 BRSO R TR AE 5 2012 % 2 Fiffi
PR L L & IT B L HEAEFD,

LR RN R A TE 7-EMatiEl, WAGREUBR-3FEIFRE 7Y « 7 FORICHEL, REAWEZD
MCRERIC T e Y 2 o b AED L Z ORI AET B, F/. RENCH A 20 HEE OB & 56i%
THRETH7-DIIRETREFEI S E I TS EBbh 5,



FaA3Iy vz VI F415 (20104E 3 H)

@@@m@@w§@m9@m»©@w@@m®@x9 S (@ﬁw@@m@@4%@@4»@@m9@@%@@x>@4%@@ﬁ%

! :
EFEEFHRERSER1, 258 RIEBESTEORE .

( fhepochE* o

‘ The Outline of Decommissioning Plan for

0 Hamaoka Nuclear Power Station’s Unit 1 and Unit 2 b
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In Japan, terminated nuclear power stations must be dismantled and removed, and doing this requires
establishing a nuclear reactor facility decommissioning plan as based on the Law on the Regulation of
Nuclear Source Material, Nuclear Fuel Material and Reactors, and getting the approval of the national
government.

Termination Hamaoka Nuclear Power Station’s Unit 1 and Unit 2 on January 30, 2009 Chubu Electric
submitted an “Application for Approval of Hamaoka Nuclear Power Station's Unit 1 and Unit 2
Decommissioning Plan” to the Minister of Economy, Trade and Industry in keeping with the stipulations of
Article 43, Paragraph 3-2-2, of the Law on the Regulation of Nuclear Source Material, Nuclear Fuel Material
and Reactors. On June 1, 2009 As the application was authorized on November 18, 2009, Chubu Electric
started to dismantle.

The application includes an overall plan for dismantling reactor facilities safely and surely, a description of
tasks to be performed during the period Chubu Electric is preparing to dismantle the facilities in the coming
years (system decontamination, survey of facility contamination, etc.) and safety assurance measures, among
other information.

*EE RS BEAE B EhE B -7
(DECOMMISSONING & RADWASTE PLANNING GROUP, NUCLEAR POWER DEPT. POWER GENERATION DIV., CHUBU Electric Power Co., Inc)
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Fig.21 Example of Investigation into the Contamination Status
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The State of Disposal of Wastes from Nuclear Power Plants
in Operation

Toshiharu Marsuzawa*, Takeshi Yosuma *, Ya Aok ™
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We process gaseous, liquid and solid radioactive wastes generated from Nuclear Power Plants (NPPs) in
operation by exclusive facilities safely and appropriately, and make effects to reduce them reasonably. Some
Low -level radioactive wastes generated from the NPPs have been disposed into the shallow land disposal
site. We adapt safety and reasonable process to reduce the volume of them in the NPPs. For example,
concentrated wastewater is reduced by pelletizing and making to the fine particle, and is packaged by
solidifying to the drums. The produced waste packages are confirmed to the compatibility with the
technological standard by voluntary inspection according to the law, and then are confirmed by JNES(Japan
Nuclear Energy Safety Organization). Then waste packages are transported to the Low - Level Radioactive
Waste Burial Center. We believe that it is important for decommissioning age in future to process and
disposed steady of the radioactive wastes in NPPs in operation now.
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Laser Cleaner Development for Decontamination of the Primary
Water Cooling System at Nuclear Power Plants

Eisuke Mingnara*
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We recently have performed the feasibility studies to develop laser cleaners utilizing several laser
oscillator and amplifier systems like femto-second free-electron lasers, water-jet guided lasers, Q-switched
YAG lasers, fiber lasers. Whenever we used to clean the RI-contaminated surface using the lasers, we
should focus enough laser power in the surface to evaporate instantly without melting. Therefore, as the
contaminated being deeply located into the surface could be removed using any one set of the lasers, we
found that every trial of laser cleaning could remove very well the RI contamination being located deeply.
Our cold decontamination test using a model sample being Cobalt plated successfully has been performed to
show a very high decontamination factor. In order to develop an usable laser cleaner, we plan to develop the
prototype laser cleaner next year,
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Table 1 Several Decontamination Methods and their Advantages and Disadvantages.
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Fig.1 A Typical Example of Femtosecond pulsed and High Average Power Superconducting
Accelerator-based Free-electron Laser at JAEA Tokai.

Fig.2 A Typical Example of 0.8W Low Average Power Femutosecond Pulse Ti;Sa laser.
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Fig.3 Left Picture shows a Stainless Steel Surface after Non-thermal Evaporation or
Sublimation, Right one shows Many SCCs and 0.7mm Deep Laser-removed
Rectangular Area in the Stainless Steel Sample Surface.
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Fig.5 Micro Water Jet Guided Laser Workstation, Left Picture is an Outlook of the

System. And, Right One is the Inside.
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Fig.8 Q-switched YAG Laser removed Iron Oxide Black
Film in the Iron Surface.
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Development of Radioactivity Estimation System
Considering Radioactive Nuclide Movement

Nobuo Fukumura*, Yoshiaki Miyamoro *

EHEEREf 2 — F > 257 4 (COSMARD-RRADO) k#5334 84 (FP) . B EREmd (CP)
FON)FoLOHHMF M) Y 4O iTESM 2 — F (SAFFIRE. PSYCHE, TTT) ##A& L7z 8%
PR IEHETERETIC AV A BENEEA v XY P UEHEY AT 42K L7, 22— FOHAIZEL, 7 —420D—
TALR T — 4 R OMPBICHEBE TS L L S ICHBEENERR 26D/ Yy 225~ FFPEOEEN %
15770 AFHHEiY 27 2% HOT, ERAEERF TSV F OBERES VXY b YR 21T 5 72, 1 KA
FF b UL (Na-22) HEHEEIZB Ui fllE il & R T#10%. £ 7-FP, CP. U F 7 4k 8Ok
BETRICBAL T 7 7 24— 2 ~ 4 OFERETH D, AEMEDILS DX DEHMNTIZIZTFEDIT L
En/ohs,

A radioactivity estimation system considering radioactive nuclide movement is developed to integrate the
established codes and the code system for decommissioning of sodium cooled fast reactor (FBR). The
former are the codes for estimation of radioactivity movement in sodium coolant of fast reactor which are
named S a f f i r e. PSYCHE and TTT. The latter code system is to estimate neutron irradiation
activity (COSMARD -RRADOQ). It is paid special attention to keep the consistency of input data used among
these codes and also the simplification of their interface. A new function is added to the estimation system, to
estimate minor FP inventory caused by the fission of impurities contained in the coolant and slight fuel
material attached on the fuel cladding. To check the evaluation system, the system is applied with
radioactivity data of the preceding FBR such as BN-350, JOYO and Monju. Agreement hetween the analysis
results and the measurement is well satisfactory. The uncertainty of the code system is within several tens
per cent for the activation of primary coolant (Na-22) and factor of 2-4 for the estimation of radioactivity
inventory in sodium coolant.

ARG IS W R R REBI R T HEIZIT D < UERE S A 5 025 1% & U TRANDEC A L 72 [ ERRISHETE . FR 199/ K USERL,
WFHORFEIMAEEE LM, >~ M UFHEY 27 3R] ORRTT,
* 0 (W) FiF RNy 2oy FHEE 2 — (Radioactive Waste Management and Nuclear Facility Decommissioning Technology Center)
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Fig.6 Time-history of Radioactivity (Na-22) in Primary Coolant (MK-II, Joyo)
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Current Consrtuction Status of Korea Wolsong Nuclear Environment Management
Center (Low and Intermediate Level Radioactive Waste Disposal Facility)
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Radioactive Waste Management Corporation) 23822 E @ G0 T— LTS J &7, 25 LK
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Through the RANDEC delegation tour to Korea in Nov. 2009, we have earned new information on recent
development of the radioactive waste management in Korea. In this report, we will introduce such
development in Korea, focusing on the current construction status of Korean LILW(low and intermediate
level radioactive waste) disposal site, now called, Wolsong Nuclear Environment Management Center.
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Table 1 Brief History of Radwaste Management in Korea
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Fig.1 Position of Wolsong Nuclear Environment Management Center
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Fig.3 Overview of Wolsong Nuclear Environment Management Center
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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.

<

to provide technical information on decommissioning.

L 4

to train for decommissioning.

L

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

<

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