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The world's first all-in-one-piece extraction and
replacement work of PWR reactor internals

Junichi UCHIYAMA
J.RANDEC, No35(Mar.2007) page2—~9, 9 Figures,
2 Tables

The upper and lower reactor internals of the 566
MW Ikata Power Station Unit No.1 of the Shikoku Elec-
tric Power Co., Inc. has been replaced as the world’s
first all-in-one-piece extraction and replacement work
of its kind in a pressurized water reactor (PWR) by Mit-
subishi Heavy Industries, Ltd. (MHI). The same works
have done subsequently in the Genkai Nuclear Power
Station No.1 of the Kyushu Electric Power Co. Inc. and
Ikata Unit No.2. This presentation introduces outline
and features of the world’s first work.

Development for Recycle of Dismantled Metal
Wastes by Decommissioning of NPP
Tomohiro ASAMI, Hiroshi SATO,
Mutsuo HATAKEYAMA
J.RANDEC, No35 (Mar.2007) pagel0—~21, 9 Figures,
5 Tables, 1 Photo

For recycle of dismantled metal wastes generated by
the decommissioning of nuclear power plant, we exam-
ined a melting test for melting characterization of stain-
less steel scrup, designed the conceptual process to
produce the recycle products, and developed a recycle
cost evaluation code which is useful to make a rational
planning for the waste management program {cost,
determination of process, etc.) of these metal wastes.
This report gives the summary of these development
carried out from 2001 to 2005.

This work was performed under the sponsorship of
Ministry of Education, Culture, Sports, Science and
Technology of Japan.

Technological Study of Radioactive Sodium

Waste Solidification of Fast Reactor Coolant
Nobuo FUKUMURA, Yoshiaki MIYAMOTO

J.RANDEC, No35 (Mar.2007) page22—~34, 5 Figures,

3 Tables, 9 Photos

A large amount of radioactive sodium waste which is
very active chemically is produced when a sodium
cooled fast reactor (FBR) is decommissioned. Then,
this sodium should be conditioned and disposed safely
and economically. From the view point of this the tech-
nological examination concerning the solidification of
the mixture of high alkaline liquid waste and slag cement
has been carried out. The high alkaline liquid waste is
generated by conversion of radioactive sodium into so-
dium hydroxide (NaOH) for the stabilization processing.
The results of examination show that the solidified so-
dium wastes with 30 wt% NaOH concentration and 0.7
NaOH (vol.)/ slag cement (wt), and 40 wt% NaOH con-
centration and 0.7,0.9 NaOH (vol.)/ slag cement (wt)
have met ANSI waste package acceptance criteria for dis-
posal concerning the compression strength under the
conditions both after irradiation and after thermal cycle.

Environmental Remediation Activities at WISMUT
GmbH, Germany
Hiroshi SAITO, Kuniaki TAKHASHI,
Yasuhiko MIYASAKA, Hajimu YAMANA
JRANDEC, No35 (Mar.2007) page35—~44, 7 Figures,
6 Photos

The WISMUT GmbH has carried out environmental
remediation activities since 1991 in former GDR (Ger-
man Democratic Republic) to rehabilitate the environ-
ment and landscape which have been adversely
affected by decades of unrestrained mining and proc-
essing of uranium ores. It is worthy of being men-
tioned especially that WISMUT GmbH’s sites
including waste rock dump, mill tailings pond, open pit
mine and water treatment facilities with an area of
3,700ha have been rehabilitated practically and exten-
sively, and these activities are planned to terminate in
2015 except for the water treatment. For safety assess-
ment after remediation, the value of 1mSv/y (in excess
of the background level) is applied to as an individual
effective dose, from the recommendation of ICRP (In-
ternational Commission on Radiological Protection).

— iii —



This report shows a summary of environmental re-
mediation activities carried out by the WISMUT GmbH
and related regulatory laws.
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The World's First All-in-one-piece Extraction and Replacement
Work of PWR Reactor Internals

Junichi  Ucnryama”
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The upper and lower reactor internals of the 566 MW Ikata Power Station Unit No.1 of the Shikoku Elec-
tric Power Co., Inc. has been replaced as the world’s first all-in-one-piece extraction and replacement work of
its kind in a pressurized water reactor (PWR) by Mitsubishi Heavy Industries, Ltd. (MHI). The same works
have done subsequently in the Genkai Nuclear Power Station No.1 of the Kyushu Electric Power Co. Inc.
and lkata Unit No.2. This presentation introduces outline and features of the world's first work.

Keywords: RPVI, Reactor internals, Replacement, Preventive maintenance
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Fig.1 Pressurized Water Reactor Nuclear Power Generation Facilities
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Fig.2 PWR Reactor Internals
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Development for Recycle of Dismantled Metal Wastes
by Decommissioning of NPP

Tomohiro Asami®, Hiroshi Saro™, Mutsuo Harakevama™
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For recycle of dismantled metal wastes generated by the decommissioning of nuclear power plant, we ex-
amined a melting test for melting characterization of stainless steel scrup, designed the conceptual process
to produce the recycle products, and developed a recycle cost evaluation code which is useful to make a ra-
tional planning for the waste management program (cost, determination of process, etc.) of these metal
wastes. This report gives the summary of these development carried out from 2001 to 2005.

This work was performed under the sponsorship of Ministry of Education, Culture, Sports, Science and
Technology of Japan.
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Table2 Conceptual Study of Metal Waste Recycling System
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A large amount of radioactive sodium waste which is very active chemically is produced when a sodium
cooled fast reactor (FBR) is decommissioned. Then, this sodium should be conditioned and disposed safely
and economically. From the view point of this the technological examination concerning the solidification of
the mixture of high alkaline liquid waste and slag cement has been carried out. The high alkaline liquid
waste is generated by conversion of radioactive sodium into sodium hydroxide(NaOH) for the stabilization
processing. The results of examination show that the solidified sodium wastes with 30 wt% NaOH concentra-
tion and 0.7 NaOH (vol.)/ slag cement (wt), and 40 wt% NaOH concentration and 0.7,0.9 NaOH (vol.)/ slag
cement (wt) have met ANSI waste package acceptance criteria for disposal concerning the compression
strength under the conditions both after irradiation and after thermal cycle.
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Table1 Technical Acceptance Criteria of Burial for Waste Packages
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Table2 Specification of Slag Cement
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Table3 Parameters of Solidification Test
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0

s Germany

C@')

{g:
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The WISMUT GmbH has carried out environmental remediation activities since 1991 in former GDR (Ger-
man Democratic Republic) to rehabilitate the environment and landscape which have been adversely af-
fected by decades of unrestrained mining and processing of uranium ores. It is worthy of being mentioned
especially that WISMUT GmbH's sites including waste rock dump, mill tailings pond, open pit mine and wa-
ter treatment facilities with an area of 3,700ha have been rehabilitated practically and extensively, and these
activities are planned to terminate in 2015 except for the water treatment. For safety assessment after reme-
diation, the value of ImSv/y (in excess of the background level) is applied to as an individual effective dose,
from the recommendation of ICRP (International Commission on Radiological Protection).

This report shows a summary of environmental remediation activities carried out by the WISMUT GmbH
and related regulatory laws.

* D HARBEF I A ATEREREL i ~ & — (Japan Atomic Energy Agency, Ningyo-toge Environmental Engineering Center)

* % R F TR R Yy o 2y FHEESTPT (Japan Atomic Energy Agency, Nuclear Cycle Backend Directorate)

kdkk D(ADFE T HME Ny 41y FHE 4~ & — (Radioactive Waste Management and Nuclear Facility Decommissioning Technology
Center)

* ok ok ok D gIERRC I SRR (Research Reactor Institute, Kyoto University)
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Fig.1 Location of Environmental Remediation
Activities at WISMUT GmbH
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Corporate Structure and
Rehabilitation Units of Wismut GMBH
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Fig.2 Corporate Structure and Site Location of WISMUT
GmbH"
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~ WISMUT-Remediation: Permitting Procedures
Preferred Remediation Option
]
WISMUT Application Documents
= Alomic Act
Mining Act Rediation Protection Ordinance
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(persisting GDR legislation)
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Fig.3 Laws and Procedures Applied to the Remediation Activities of WISMUT GmbH (from the handout during this visit)

DEENEEEFET 5 -2 HIE S - dhliRZE R
HIZED NG ERELFRICETH 5.
22T, ERd [HaHRRPE S | 130 AT E G
B IR DR RIEY) & B EHR A R A FE 0
TR PhHEREIER XN 2 E B L OBEGE2E
Wt DThbd, FL2HFRFEIHIZEWT, [ET¥
NEF IS ITHAOHE . [ ABOBRORE
BRIRIC X 5 S, BEHEEIE < DBS» 5 AT,
AR A R T X 0 ES) ) ISEH RS &
EHENT WS, £/, %2%%2ﬁ'ﬁbifi
[ 7 VL OMENRRR & SR 2 % 12l
FHEhZWwbtEDLNWTWS, 2771, "'5!’511851\S
CBWTHINAHEL T, ZOAPTIIHE

BOBEHRIIEE - B O RICIBEEA8K IR E NS
WREERT 5 XHED TS, FURIIZIE,

TFARDEFAEFIZONWTERORE. F—EOR
HRBE, YT VI OBREBERIE & ARAD
T ADRER, HEEBEORESLMORE - 2
EERT -4 EHZDRBNED LN TN D,

2, RN YOBEATH - 72 [F RS
ETRERRPTECBI Y 5 R A Y RERMEES ] K

U [72 0Bt K OB EREML D526 3 51X

HHERFAEIZBE T 5 IZDWTE, 191D
6N A VA RIT BT #5538
BEICEBAINSEE LTS XX EHT A &
ol WS BENH B,

22T, VOASIZE W TR, LUTD 221X %
LTW5,
ORadioactive releases (HURERHY)

PR e & & ISR, F 23R
ELTREINIBEUEMETH D, FIEDOH
HGERR L ~L (0. 2Bg/g © ER) 282 gD

ORadioactive waste (HX&H4EEEFEY))

Bl 15/ BEN s EE» 6 ) ¥4 LT
EY. »OBRE,ORBES NS KOITEEI N
HMHMMETH D, DITISR TR O %
BRLANLDOWTREWA L ED
- 100Bq/g (B & DO KARLFEME D FA.

500Bq/g)

- 5000kBq (Unat). 5kBq (226Ra)., 77 L

KOBMED H 554818, EDOREXEH0

%

ZZT, U4 AL— MEDBERET 2 FaLPHEE
O ERHIER LW FEOWHE L, BEMS

\AJ



TaIy Y a =V IEER 355 (200743 A)

Mt X N3 KO IZHREIND -0 Fad | RETHER
HiioidEs L an, £7-, SR REa TR
M7 v0.01%L FB LU0 V% 4 1Bg/gbl .
FhxnTIiEy 7 V0.015% T LU T Uy A
15Bq/gll V' Th B 7=, [HEHERED] 128
ML, LT, ZhbidY 7 VvHOR
REEHERTEIZ BA T B DD, [HREHHEFEE
1] 1235 L WWNORM E L TV ST B,

3. U1 MIBWTERS N TV SIILBMEE
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dump) (Photos1~2)

QY AT A4 MNIHBISA4Y LT
(Paitzdorf) #5 A 7- WRBGA R¥ L7, v 270
7 A P ORI, BRI RE T 549 2 kmpl
#0572 (Lichtenberg) §% ARSI
OFDRUIZFIFH L TB D, BER - $0070 2 58
H2 6 HOR UIZHHE XN h 5728 DIZDNT
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Photo1 Paitzdorf Waste Rock Dump, Ronneburg Site
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Photo2 Reclamation of Paitzdorf Waste Rock Dump,
Ronneburg Site
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(2) &2 KEFEISE (open pit mine) (Photo 3)
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i N |
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Photo3 Ex-Lichtenberg Open Pit Mine and Water Treatment
Facility, Ronneburg Site

BB ERI D 7= FES (R S4 Y FL 7/ 7~
WHEBED) OBRLEEDRELME L THRET S
ZL&L72(Fig. 4). ZhizBLoOEHERSIC
TAHEWOIEL, HYORETILIZEDTI N AR
DRFEER/IRBICED D Z LN TESL L WS EE
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" Location of major waste rock dumps, Ronneburg site
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Fig. 4 Location Map of Major Waste Rock Dumps before Relocation to the Ex-Lichtenberg
Open Pit Mine (from the handout during this visit)
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(3) # X U7= O FE (tailings pond) (Photos 4 ~ 5)
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Fig.5 Schematic Diagram of Interim Covering of Tailings pond”
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Fig.6 Crossover from Conventional to Passive Water Treatment vs. Time (from the handout during this visit)

- \"‘¢L%
RETHE |
. 4

Gravel
aeroblc/anasrobic

Gravel + plants Bnnembicfsernbjc

Pord with reactive material

e

Fig.7 A Pilot Plant of Passive Treatment Technologies using Radium-accumulating
Algae (from the handout during this visit)
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RANDEC’s Capabilit

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.

L 4

to provide technical information on decommissioning.

\

to train for decommissioning.

\

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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