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Status of Decommissioning for Unit 1 and 2 at
Mihama NPS
Yuuji MATSUNAGA and Teruyuki MIYAWAKI

J. RANDEC, No. 57 (Mar. 2018), page 2~ 10, 11
Figures, 9 Tables

After deciding to decommissioning of Unit 1 (340
MW) and Unit 2 (500 MW) at the Mihama Nuclear
Power Station (NPS) on March 17, 2015, we, the
Kansai Electric Power Company, examined specific
concrete measures for decommissioning. And then we
submitted an  application for approval for
decommissioning plan on February 12 in 2016, and
submitted an application for approval to change safety
regulations to the Nuclear Regulatory Authority on
August 31 of the same year. A review by the Nuclear
Regulatory Authority was conducted and approval was
obtained on April 19 in 2017, and these two units are
now shifting to the decommissioning stage. This report
introduces the situation of our measures of
decommissioning Unit 1 and 2 at Mihama Power
Station.

Evaluation System of Waste Quantities for
Decommissioning Planning of Nuclear Power
Plants
Hiroshi SEKI, Atsuko ENOMOTO, Hiroshi NAGASE,
Mitsutaka IMAMURA and Junya TAHATA
J. RANDEC, No. 57 (Mar. 2018), page 11 ~19, 17
Figures
A decommissioning engineering support system was
developed using three-dimensional models for nuclear
power plants. As for the calculation of the duration for
dismantling work and costs, on the basis of the spatial
distribution of the dose rate surrounding equipment
and piping components, it is important to evaluate
difficulty levels of dismantling work and waste
quantities consists of radioactive and/or contaminated
equipment and piping components in decommissioning
project. Furthermore, it is necessary to evaluate man
hours for large equipment and waste containers being
carried out from the installed or packed places to
designated temporary places or being removed from
the building in accordance with carrying-out paths and
its related work. In this system, radioactive inventory
data is mapped to 3D objects of equipment and piping

components for a decommissioning nuclear power

plant, then the spatial dose rate distribution is
automatically calculated and waste container models
are automatically generated. By using generated data,
carrying out paths for large equipment and waste
containers are automatically calculated and workers’
accumulated exposure dose is evaluated. Results of an
evaluation showed that the developed system can
engineering tasks

support decommissioning

systematically and effectively.

Activities of ATOX for the decommissioning of
Fukushima Daiichi Nuclear Power Station -Part 2-
Akihiro ISHIKAWA, Daisuke SAITO, Sho AIHARA,
Shunta SAKURAGI, Tatsuya SAKURAI,
Yuki TAKEMURA and Hidenori KAWANO
J. RANDEC, No. 57 (Mar. 2018), page 20 ~ 33, 24
Figures, 9 Tables
The TEPCO’s Fukushima Daiichi Nuclear Power
Station is undergoing decommissioning work according
to the Mid-and-Long-Term Roadmap, and technics of
dose survey and dose reduction under high dose and
high radioactive-contamination environments are
necessary. In ATOX, we have reported technical
development related to dose survey and reduction in
this Journal, 51th issue of 2015. This report describes
technological development which could not be
introduced in the former report and advanced

development after that.

Outline of Oarai Waste Reduction Treatment
Facility and Volume Reduction Processing
Hitoshi SAKAUCHI, Yuki KIKUCHI,
Haruki IMAIZUMI and Yasutaka FUKUI
J. RANDEC, No. 57 (Mar. 2018), page 34 ~42, 10
Figures, 4 Photos
OWTF (Oarai Waste Reduction Treatment Facility)
is constructed for volume reduction processing and
stabilization treatment of radioactive solid waste,
which is generated from hot facilities in Oarai
Research and Development Center of Japan Atomic
Energy Agency, using in-can type high frequency
induction heating by remote control.
The present report describes outline of OWTF
under construction, and the volume reduction and
stabilizing technologies (incineration and melting) for

the waste treatment.
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Present Status and Prospect for Nuclear Power
Plants Decommissioning in Korea

Jaeyong LEE, Kyungmin KIM and Yong-Soo KIM
J. RANDEC, No. 57 (Mar. 2018), page 43 ~ 52, 7
Figure

This paper describes current status and prospect of
decommissioning for nuclear power plant, Kori 1, in
Korea. Unexpectedly, Korean government decided the
permanent shutdown and decommissioning of Kori 1 in
June 2015 and so the unit has now entered shutdown
and transition period for the immediate dismantlement,
as of June 19 last year, after 40 years operation. In
addition, the current government declared to shut
down all of old nuclear power plants without life-
extension once they reach the end of their design
lifetime. Therefore, by the 2030 Korean nuclear
industry will have 11 more NPPs waiting for the
decommissioning, including Wolsong 1 which is a
CANDU reactor.

After byears preparation period, Kori1l will be
dismantled in earnest by 2022 and the completion of
the decommissioning is expected to be at the end of
2032. However, the decommissioning project of Kori 1
may be delayed if the construction of spent nuclear
fuel dry storage facilities is lengthened or the
licensing process of the decommissioning takes longer
than expected. Now the minimization of radioactive
waste generation and proper management strategy
development become of one of the biggest issues in
Korean nuclear industry for the successful completion

of Kori 1 decommissioning.

Outline of Decommissioning Plan of Tokai
Reprocessing Plant

Masanori OKANO, Kazuki AKIYAMA,

Katsuya TAGUCHI, Yoshihiko NAGASATO

and Eiichi OMORI

J. RANDEC, No. 57 (Mar. 2018), page 53 ~ 64, 10

Figures, 2 Tables

The construction of Tokai Reprocessing Plant

(TRP) was initiated in June 1971 and its hot test using

spent fuel started in September 1977. Thereafter

TRP had been operated to reprocess 1,140 tons of

spent fuel for approximately 30 years until May 2007,

according to the reprocessing contract with domestic

electric power companies.

JAEA announced a policy of TRP in report of JAEA
reform plan published in September 2014. The policy
shows that TRP will shift to a decommissioning stage
by economic reasons. Based on the policy, application
of approval for TRP decommissioning plan was
submitted to Nuclear Regulation Authority (NRA) in
June 2017.

This plan provides basic guidelines such as
procedures for decommissioning and specific activities
for risk reduction, and implementation divisions of
decommissioning, management of spent fuels and
radioactive wastes, decommissioning budget, and
decommissioning schedule. The process of TRP
decommissioning is planned to continue for
approximately 70 years until the release of controlled

areas of approximately 30 facilities.

Establishment of Fukui Smart Decommissioning
Technology Demonstration Base
— Decommissioning Technology Demonstration
Test Center (tentative name) —
Toshiharu MURAMATSU, Kazuya SANO
and Makoto TERAUCHI
J. RANDEC, No. 57 (Mar. 2018), page 65~ 74, 31
Figures
The Decommissioning Technology Demonstration
Test Center (tentative name) is established as a
central facility of “Fukui Smart Decommissioning
Technology Demonstration Base” which was adopted
“Regional Science and
Technology Establishment
Project” of the Ministry of Education, Culture,
Sports, Science and Technology in FY 2016
supplementary budget.

by the support policy

Demonstration Base

This facility is a base to train local companies about
technology concerning the decommissioning of nuclear
power plants and for the industry, academia and
government to contribute to the development of the
regional economy and the solutions to problems of
decommissioning under one roof. The facility consists
of 3 fields: decommissioning dismantling technology
demonstration, advanced laser processing and
decommissioning mock-up test.

The report describes the outline of the facilities in
each of these fields.
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Status of Decommissioning for Unit 1 and 2 at Mihama NPS

Yuuji Matsunaca* and Teruyuki MiyAwAKRI*

BIPYTE JISEURFEE AT 1 5% (34 kW) KU 2 5 (50 5kW) 1%, 201543 HITHIZBRILZREL Tk
0. ZO%, BRI LREIEREEHEOMRET 2170, 20164 2 A 12 HICBRIESHE RN WaE ] fHEg . R4 8
A3ITH 2R L2 A T G & & I T IR R B 2 i L7z, 2ok, BT RHER 2K %A
MFEREE A, 201794 HI9HISEEAT 2 UG U, BUE, Tho 2 FRBBIEIE BT ICHIT L T % Al

FEWEFEEN 1. 2 5RIC BT 2R IEHEEOHGHARIUZ DN THITT %,

After deciding to decommissioning of Unit 1 (340 MW) and Unit 2 (500 MW) at the Mihama Nuclear
Power Station (NPS) on March 17, 2015, we, the Kansai Electric Power Company, examined specific con-
crete measures for decommissioning. And then we submitted an application for approval for decommission-
ing plan on February 12 in 2016, and submitted an application for approval to change safety regulations to
the Nuclear Regulatory Authority on August 31 of the same year. A review by the Nuclear Regulatory
Authority was conducted and approval was obtained on April 19 in 2017, and these two units are now shift-
ing to the decommissioning stage. This report introduces the situation of our measures of decommissioning
Unit 1 and 2 at Mihama Power Station.

" o
I, BLEEHEOBE (2 BERROTE

e
1.1 EERREBF1. 25HOBE FEWIEEIT 1. 2 SROBIERE TR, 2k
FEWFAEEN 1. 2 FHEONERME % Table 112 ZRI30FEME L, LTk k&< 4 BFREIC
N . BRERISHED HhTEE LTw 5 (Fig. 1),

(2) 25 1 BxBE (RS IR

Table 1 Outline of Mihama NPS Unit 1 and Unit 2 Z ORI, IFROMRIZIANT - ¥EREE &
1 S \ 2 Sk LT, PRI O RbR G %

kil INEKBUERIKIE (PWR) W, FEERANIZER 5 T B RTREFR A 21T o
A7) 34T K S0 T ki E72, 2 UCRRMOMR, FR OB %175
HWRESHE #9638. 01 kWh | #91, 075. 3fEKWh
FEEAH 8,229H 9,240 H
HESEEENA | BRM4ENA2SA | BR4ETH5A
BEILEBHESRN | ER9F4B198 | FR29E4 A 198

s BE A HTEDEEART BEIERERIT 2 Y 4 — (Decommissing Management Section NPD, The Kansai Electric Power Co.,Inc)
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Fig. 1 Decommissioning schedule for Unit 1 and 2 at Mihama NPS
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Table 3 Amount of stored nuclear fuel material
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Table 5 Area and volume for FSD of Mihama Unit 1 and 2
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Table 7 Decontamination factor & dose equivalent rate in Mihama Unit 1 and 2
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AR[RERCEE 174 20 0.36
2 54 AU RIRER 67 0. 11 <0. 001
—RBEMRIFERE M 30 0.70 0.015

KRR = FRRATOBBZORERER) / (RREDEBDRERER)
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Table 9 Volume of used ion exchange resin for FSD
in Mihama Unit 1 and 2
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Evaluation System of Waste Quantities for Decommissioning
Planning of Nuclear Power Plants

Hiroshi Sekr*, Atsuko ENoMmoTo**, Hiroshi NAGASE***
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Mitsutaka IMAMURA*** and Junya TAHATA
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A decommissioning engineering support system was developed using three-dimensional models for nuclear
power plants. As for the calculation of the duration for dismantling work and costs, on the basis of the spa-
tial distribution of the dose rate surrounding equipment and piping components, it is important to evaluate
difficulty levels of dismantling work and waste quantities consists of radioactive and/or contaminated equip-
ment and piping components in decommissioning project. Furthermore, it is necessary to evaluate man hours
for large equipment and waste containers being carried out from the installed or packed places to designated
temporary places or being removed from the building in accordance with carrying-out paths and its related
work. In this system, radioactive inventory data is mapped to 3D objects of equipment and piping components
for a decommissioning nuclear power plant, then the spatial dose rate distribution is automatically calcu-
lated and waste container models are automatically generated. By using generated data, carrying out paths
for large equipment and waste containers are automatically calculated and workers’ accumulated exposure
dose is evaluated. Results of an evaluation showed that the developed system can support decommissioning

engineering tasks systematically and effectively.
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(Center for Technology Innovation — Energy, Research and Development Group, Hitachi, Ltd.)
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(b) Packing model of segmented equipment
Fig. 3 Generated waste container model
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The TEPCO’ s Fukushima Daiichi Nuclear Power Station is undergoing decommissioning work according
to the Mid-and-Long-Term Roadmap, and technics of dose survey and dose reduction under high dose and
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Fig. 5 Collect mechanism of rubble
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Table 3 Specifications of arm
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Fig. 13 Operation check

Fig. 12 Appearance of arm
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Fig. 16 Distribution diagram of grinding depth
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Fig. 17 Image of the batch and column test
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% Outline of Oarai Waste Reduction Treatment Facility
and Volume Reduction Processing
Hitoshi Sakaucur*, Yuki Kikucur*, Haruki Imarzomr* and Yasutaka Fukur*
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YOIREAEE %175 728, b O BRI A NEEEEE (OWTE : Oarai Waste Reduction Treatment
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OWTF (Oarai Waste Reduction Treatment Facility) is constructed for volume reduction processing and
stabilization treatment of radioactive solid waste, which is generated from hot facilities in Oarai Research
and Development Center of Japan Atomic Energy Agency, using in-can type high frequency induction
heating by remote control.

The present report describes outline of OWTF under construction, and the volume reduction and
stabilizing technologies (incineration and melting) for the waste treatment.
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§ Present Status and Prospect for

Nuclear Power Plants Decommissioning in Korea

Jaeyong LEE*, Kyungmin Kmv* and Yong-Soo Kim*

K3 E O Kori VEFHRBEH (HHIFER 1 58] L)) ORIEIEEOBIRE SHORML %
W5, 201546 H. #EEBIF I BIFEFE 1 SO MEGHEREE (4 22808 U, [AIZ404F- O RO 1%
WEAE 6 H19H ICHIRERIAD 728, Ffinfe ik & BRIEFSERB T HIIC A 572, 512, BUFIZZ Do 4To
ﬁw%%'Omfﬂ%ﬁA'?bt%i%ﬁhﬁﬁfﬁﬁﬁmfémﬁ%ﬁoto:@tm 20304 % T

VZEEEPE SE R X Wolsong VR8T ([ HIKEF 1 58], CANDUNY) % & 11D R A FRIE I E
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78 Lk, BUE, wEREER I BRER 1 SEORIEIEE ST, REMEREDRAE & /RIS
Mz, 2o, WUNFEILEERIS SR A 72 T35 Z LN RKDMEE £ > T3,

This paper describes current status and prospect of decommissioning for nuclear power plant, Kori 1, in
Korea. Unexpectedly, Korean government decided the permanent shutdown and decommissioning of Kori 1 in
June 2015 and so the unit has now entered shutdown and transition period for the immediate dismantlement,
as of June 19 last year, after 40 years operation. In addition, the current government declared to shut down
all of old nuclear power plants without life-extension once they reach the end of their design lifetime.
Therefore, by the 2030 Korean nuclear industry will have 11 more NPPs waiting for the decommissioning,
including Wolsong 1 which is a CANDU reactor.

After Syears preparation period, Kori 1 will be dismantled in earnest by 2022 and the completion of the
decommissioning is expected to be at the end of 2032. However, the decommissioning project of Kori 1 may
be delayed if the construction of spent nuclear fuel dry storage facilities is lengthened or the licensing
process of the decommissioning takes longer than expected. Now the minimization of radioactive waste
generation and proper management strategy development become of one of the biggest issues in Korean

nuclear industry for the successful completion of Kori 1 decommissioning.
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Fig. 1 Overview and specifications of Kori 1
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Num. Facility Type \ie Commerc_ial Expiration
operation Date
1 |Kori 1 PWR | 587 04/1978 06/2017
2 |Kori 2 PWR | 640 07/1983 08/2023
3 |[Wolsong1 PHWR 657 04/1983 12/2022
4 [Kori3 PWR | 1011 09/1985 09/2024
® 5 |Kori4 PR | 1012  04/1986 08/2025
6 |Hanbit 1 PWR | 996 08/1986 12/2025
7 [Hanbit 2 PWR | 988 06/1987 09/2026
%w'i. 8 [Hanul 1 PWR | 969 09/1988 12/2027
9 |Hanul 2 PWR | 965 09/1989 12/2028
S'i‘"N‘WO'-SONG 10 [Hanbit 3 PIR | 994 12/1995 09/2034
"i"‘,N'B"T WOLSONG 11 |Hanbit 4 PR | 970 |  03/1996 06/2035
s E&!Eom 12 | Wolsong 2 PHWR | 647 |  07/1997 11/2026
11 13 |Wolsong 3 PHWR | 651 07/1998 12/2027
1T 14 |Wolsong 4 PHWR | 653 10/1999 02/2029
15 |Hanul 3 OPR-1000 | 997 08/1998 11/2037
16 |Hanul 4 OPR-1000 | 999 12/1999 12/2038
17 |Hanbit 5 OPR-1000 | 998 05/2002 10/2041
18 |Hanbit 6 OPR-1000 | 993 12/2002 07/2042
19 |Hanul 5 OPR-1000 | 998 07/2004 10/2043
20 |Hanul 6 OPR-1000 | 997 04/2005 11/2044
21 | Shin Kori 1 OPR-1000 | 997 02/2011 05/2050
22 | Shin Kori 2 OPR-1000 | 997 07/2012 12/2051
23 |ShinWolsong 1 | OPR-1000 | 997 07/2012 12/2051
24 |ShinWolsong 2 | OPR-1000 | 993 07/2015 11/2054
25 |ShinKori 3 APR-1400 | 1416 12/2016 10/2075

Fig. 2 Nuclear power plants in Korea
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e

Fig. 3 Road map for Kori 1 decommissioning
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Initial *DP Initial DP Renewal of Public
for*CP for*OL Initial DP Approval for *DECOM Consultation
§10 §20 §92-2 §28 DECOM of NPP §103
cP oL R | Public Consultation
*NSA === e G L@l B (@] @ | (@)
I §n §21 E Approval || nobot || Mepeeton || ©er | rerimaton
|‘ Standards Standards |} - T
| | L e
Enforcement el §41-2 | ! §143 ~ 146
Decreeof NSA | = éir;:fpfp é:ﬁ;ZﬁL i Public Consultation
v 5 | ¢ i
v = -2 || 523-3 ; §132-2
Enforct_zment [ sam) §122-2 £1).(2]‘ Reparing || Corsisten Pl Eszu?mg P Lt
Regulatlons of | Contents Renewal Period E iy i i = Levs §133
NSA i avery 10 years i 522(3) i Final DP submission
s 513
| bechia onp, Register of Readers
v ‘ Public consultation records
Standards forCP/OL |+ *| Standards for Approval of Decommissioning
Jechininal §85-3 ~ §85-7 §85-8 ~ §85-17
Standards for
Reactor g'gﬂﬂéﬁﬁﬂﬂ human resources Organization, human resources Safety assessment
e ost, financin Wasts it
Fa c II ities Strategy i gcsciéﬁﬁ;iing Enaj;ﬂr:ﬂznr:grmen
i - Measures to Facilitate decommissioning Strategy assessment
E = Initial plan for decommissioning Ensuring facilitated DECOM Quality assurance
¥ !
- i, | Wo.2015-8 (standard Format and | Mo.2016-32 [safety Inspection No.2016-33 [Site & Building |
NSSC Notice [ Contents of Initial/Final DP) ] [ for Decommissioning) Release Criteria after Decom.)
Regulatory Std. Review Plan for IDP
Guidance, etc. (Published in July 2017)

“NSA: Nuclear Safety Act
* CP : Construction Permit
“ QL : Operating License

* DP : Decommissioning Plan
*IDP : Initial Decommissioning Plan
* DECOM : Decommissioning

* PS8 : Permanent Shutdown
* QAP : Quality Aussurance Plan

Fig. 4 Regulation system for Korean nuclear power plant decommissioning”
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Fig. 5 Road map for disposal for high level radioactive waste
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Fig. 6 Wolsong repository for radioactive waste
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Estimated accumulation of decommissioning waste
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Fig. 7 Waste generated from nuclear power plant decommissioning until 2090 in Korea
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Outline of Decommissioning Plan of Tokai Reprocessing Plant
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Yoshihiko NaGcasato* and Eiichi OMorr®
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The construction of Tokai Reprocessing Plant (TRP) was initiated in June 1971 and its hot test using
spent fuel started in September 1977. Thereafter TRP had been operated to reprocess 1,140 tons of spent
fuel for approximately 30 years until May 2007, according to the reprocessing contract with domestic elec-
tric power companies.

JAEA announced a policy of TRP in report of JAEA reform plan published in September 2014. The pol-
icy shows that TRP will shift to a decommissioning stage by economic reasons. Based on the policy, applica-
tion of approval for TRP decommissioning plan was submitted to Nuclear Regulation Authority (NRA) in
June 2017.

This plan provides basic guidelines such as procedures for decommissioning and specific activities for
risk reduction, and implementation divisions of decommissioning, management of spent fuels and radioactive
wastes, decommissioning budget, and decommissioning schedule. The process of TRP decommissioning is
planned to continue for approximately 70 years until the release of controlled areas of approximately 30

facilities.
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(Tokai Reprocessing Technology Development Center, Nuclear Fuel Cycle Engineering Laboratories, Japan Atomic Energy Agency)
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Fig. 1 Operational history of TRP
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Fig. 3 Feature of reprocessing plant
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Fig. 4 Description items in application of approval for TRP decommissioning plan
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Table 1 Estimated quantity of low level radioactive waste
(solid and liquid)
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Establishment of Fukui Smart Decommissioning Technology Demonstration Base
— Decommissioning Technology Demonstration Test Center (tentative name) —
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The Decommissioning Technology Demonstration Test Center (tentative name) is established as a central
facility of "Fukui Smart Decommissioning Technology Demonstration Base" which was adopted by the
support policy "Regional Science and Technology Demonstration Base Establishment Project” of the
Ministry of Education, Culture, Sports, Science and Technology in F'Y 2016 supplementary budget.

This facility is a base to train local companies about technology concerning the decommissioning of
nuclear power plants and for the industry, academia and government to contribute to the development of the
regional economy and the solutions to problems of decommissioning under one roof. The facility consists of
3 fields: decommissioning dismantling technology demonstration, advanced laser processing and
decommissioning mock-up test.

The report describes the outline of the facilities in each of these fields.
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Fig. 7 Consideration of interfering objects
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Fig. 12 Confirmation of workability (confirmation of working
space)

AEMEoHERE (TEEO T, (EELE5F)

Fig. 13 Confirmation of workability
(confirmation of tool interference)

Fig. 14 Confirmation of workability
(confirmation of working posture)

4., L—HY-—INIEEL71—ILK

Fig. 151§V =¥ —ML&EELT7 1+ =L F
T V==t a AR E U TR 2 B i
i @REALd 5 7280, B4 s R RO =4



TaAIyYa YIRS (201843 H)

)V R A 72 B EEL — LAy PR
B WrHERE 2 H IS U 2 IRREICHER 972 2 L A3 iThg
DR A B L 22 SARADZHBE T R »
SR B HFRIE Y 2T L EREL TS, &
H5I2, L —H —RGFRMF L & % i ThilICRHiT T %
5X12F5720, 106OTYY=T7) V7T —
AT =Y a itk V=% —EE - BEEGHR
B2y 3 2V —v 3 a3 — FSPLICE # fH ¢
52 EMNTESD,

ARG L — Y —#
N
ﬁﬁﬁ%ﬂﬁﬂb[}‘i

SPLICE W
S— K7 ENS = W
i
L]
I o

Fig. 15 Adaptive laser processing field
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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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