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| SUMMARIES

The Standard for the Decommissioning
Regulation
Koji OKAMOTO, Kazuyuki KATO,
Toyoaki YAMAUCHI
J.RANDEC, No36 (Oct.2007) page2—10, 9 Figures

In 2005, the “Law concerning Regulation of Nuclear
Materials, Nuclear Fuels, and Reactors” was amended,
wherein the Planning of Decommissioning should be
licensed by the government. Since many Nuclear
Facilities will face the decommissioning stage, near
future, the Atomic Energy Society of Japan (AES])
published the Safety Standards and Guideline
“Planning and Practice of the Nuclear Facilities Decom-
missioning: 2006”. In this issue, the background and
the objectives of the AES]J Standards and Guideline will
be discussed. Also, the experiences of the
decommissioning licensing and the future topics will
be overviewed.

Perspectives and Status of Shallow Land Disposal
of Alpha Waste and Clearance System in France

Jean-Marie Lavie
J.RANDEC, No36 (Oct.2007) pagell—20, 1 Figure,
8 Tables

There are three disposal facilities for radioactive
waste in France. ANDRA (Agence Nationale pour la
Gestion des Déchets Radioactifs) is responsible for all
operations involved in long-term management of
radioactive waste and waste acceptance criteria for
disposal have been established for these facilities. This
paper presents development in establishing the
criteria, design basis, scenarios of dose evaluation and
so on focused on alpha waste. In addition, it reports
introduction of zoning instead of the clearance system.

International Collaboration in Swiss Underground
Research Facilities
—History and Current Activities—
Stratis VOMVORIS, Ingo BLECHSCHMIDT,
Kenichi KAKU, Hideki KAWAMURA,

Shuichi YAMAMOTO, Sumio NIUNOYA

J.RANDEC, No36 (Oct.2007) page21—~41, 28 Figures,
8 Tables

Radioactive ~ waste disposal project requires

integrated  programme of advanced science
technologies and sophisticated knowledge as well as
socio economical aspects. Especially, long term safety
assessment requests multi lines evidence with
technologies of obtaining, evaluating and interpreting
them. Here, we introduce international collaboration
studies and results in Swiss underground research
laboratories (URLs), Grimsel and Mont Terri and also

current activities both URLs in 2007.

Decommissioning Plan of the Musashi Institute of
Technology Research Reactor and Its Progress

Tomio TANZAWA, Tetsuo MATSUMOTO,

Takafumi UCHIYAMA, Kayoko KOBAYASH]I,

Mikiko TAKASE, Norikazu HORIUCHI,

Hiroaki KATO, Hitoshi HONMA,

Masaru NAKAI, Kazushige TSUKUI,

Yoshishige NOBUOKA

J.RANDEC, No36 (Oct.2007) page42—~53, 11 Figures,

2 Tables, 9 Photos

The Musashi Institute of Technology Research
Reactor is a TRIGA-II, tank-type research reactor. The
reactor had been operated for education, training and
research at maximum thermal power level of 100kW
since first critical in January 1963. The reactor was
shut down due to small leakage of water from the
reactor tank in December 1989. After long-term
shutdown, decommissioning was decided in May 2003.
The initial plan of decommissioning was submitted to
January  2004.
Decommissioning works are carried out in three

the  competent authority in
phases. The first phase of decommissioning activities
was started with permanent shutdown of the reactor in
April  2004.
transportation of the spent nuclear fuel, all the fuels

Following preparation work for

were returned to the Idaho National Laboratory of
USDOE, in October 2006. From completion of the fuel

— il —



transportation, the reactor facility is characterized as
the facility without reactor core and with the storage
utility of low level radioactive materials as the second
phase. The third phase, in future, will be started with
dismantling the concrete shielding. Shipping the
radioactive waste to the waste disposal facility will be
done in one continuous activity following the
dismantling.

Scrapping Work of Gloveboxes in Plutonium Fuel
Research Facility
Takashi IWAI, Hironobu KIKUCHI,
Yasuo ARAI
J.RANDEC, No36 (Oct.2007) pageb4—~63, 6 Figures,
3 Photos

- Both gloveboxes No0.121-D and No.122-D used for
metallography were installed about thirty years ago in
the room No.101 of Plutonium Fuel Research Facility
in Oarai Research Establishment of former Japan
Atomic Energy Research Institute (JAERI). It was
planned to scrap the old gloveboxes and build new
ones for starting new research on advanced fuel. This
report summarizes the scrapping work of the
gloveboxes from the technical viewpoints.

Commentary on guidelines for radiation
measurement and treatment of substances
including naturally occurring radioactive materials

Naoyuki SAKURAL Hideharu ISHIGURO
J.RANDEC, No36 (Oct.2007) page64—~72, 5 Figures,
2 Tables

Study group on safety regulation on research
reactors in Ministry of Education, Culture, Sports,
Science and Technology (MEXT) reported the
guidelines of “Guidelines on radiation measurement
and treatment of naturally occurring radioactive
materials (NORM)” on 6, Feb., 2006.

RANDEC center made the website contents of
“Study on use and safety of the substances including
uranium or thorium”, based on the contact with MEXT
to make theirs contents.

This paper described the outline of the website in
MEXT homepage, background and contents of NORM
guidelines in order to understand easily and visually
the NORM guidelines, adding in some flowcharts and
figures.
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The Standard for the Decommissioning Regulation

Koji Oramoro ™, Kazuyuki Karo™ ™, Toyoaki Yamavcnr™ ™™
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EATHEE O A & 21 728 °, FROBELECONTHINT 5.

In 2005, the “Law concerning Regulation of Nuclear Materials, Nuclear Fuels, and Reactors” was
amended, wherein the Planning of Decommissioning should be licensed by the government. Since many
Nuclear Facilities will face the decommissioning stage, near future, the Atomic Energy Society of Japan
(AES]) published the Safety Standards and Guideline “Planning and Practice of the Nuclear Facilities
Decommissioning: 2006”. In this issue, the background and the objectives of the AES] Standards and
Guideline will be discussed. Also, the experiences of the decommissioning licensing and the future topics
will be overviewed.
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TG 5.

There are three disposal facilities for radioactive waste in France. ANDRA (Agence Nationale pour la
Gestion des Déchets Radioactifs) is responsible for all operations involved in long-term management of

radioactive waste and waste acceptance criteria for disposal have been established for these facilities. This

paper presents development in establishing the criteria, design basis, scenarios of dose evaluation and so on

focused on alpha waste. In addition, it reports introduction of zoning instead of the clearance system.
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Table 3 Doses from Scenarios in Aube Center

i 24NN | FHROERGDEE (B0 F)
[TBq] [mSv] .
(8 10 &,
BEEWME 85mg DK A)
U-232 3.96 E-02 8.41 E-07
U-233 1.71 E-01 3.17 E-05
U-234 4.82 E+00 8.91 E-04
U-235 7.04 E-01 1.85 E-05
U-236 1.76 E-01 3.00 E-05
U-238 1.35 E+00 2.04 E-04
HED =5
Pu-239 2.41 E+02 3.20 E-01
Pu-240 1.77 E+02 2.07 E-02
Pu-241 | 2.84 E+02 6.34 E-01
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Table 4 Aube Center: Radiological and Toxicological Impacts

HIZCE .
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R A 10 uSv |
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$#P | 1oupswy| CI-36, U-234,
' Pu-242, Pu-244

-BET ABYIAS (EHBRK) R
— & (d'Amance jZih) - 0.01 g/l
— BRRLANIL :3ugll
— MHE - 10ug/L
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Table 5 Morvilliers Center: Intended Inventory
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Table 6 Morvilliers Center: Normal Capacity

I3 | 64GBq|Sr90 | 37TBq|Sn-126 [ 100 G8q |

||129 | 31GBq|C14 19TBq|Pu239 12TBq'
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| Te- 99 | 130GBg|Se-70 | 740GBq | Th-232 | 11.6GBq |
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Table 7 Historic French Clearance Values
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Radioactive waste disposal project requires integrated programme of advanced science technologies and
sophisticated knowledge as well as socio economical aspects. Especially, long term safety assessment
requests multi lines evidence with technologies of obtaining, evaluating and interpreting them. This paper
describes history and current activities in Swiss underground research laboratories (URLs), Grimsel and
Mont Terri and also current activities both URLs in 2007.
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* I NAGRA (National Cooperative for the Disposal of Radioactive Waste)
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2.1 1 LENABRIENOHBRE

7)) LY ILERERE (GTS, Grimsel Test Site) (&
ZA ZIZB T B E L OV B AL 5 iR
DIEWREED—D & L TRET T B {EREEH
IZHER S N TP ZE R Th B, Figis ot
LY RGN ER AR, 7)) LB
AA ZAEHIZIEN B ZAA ZATILT 2DIEIT PR
(£ 40 7EHE TH30km) (SRIELTED, H#h
It D E J1 £ ft Kraftwerke Oberhasli AG (B T
KWO) 28§ 2 KK IEERAND T 7 £ 2
YRSyl L TERR ST 5, BRI
WBHR1730mIZE L T, LBHIEHIIEDLNS

B, KWORKEMN 2T 5 7-DICAREM % _ b
MR 572000 -7y T —-F40H4 5 Z LI :

LD, 1EABLTCT VX2 THZENABETH " 4
%’O

Fig.21213 7' & YL akERIG A & 5 IR D A ze
BEXamnd, GNP OREDOZE A 64
450m FIZfiE L T3, BEHAOLEAID L4 4,
GE2T 2 4LT, HBARAKDFEERFE LT
KWOIZLDEZEI N5,

T LAEILAREELZOL A4 77k AFig.3l1ZR8d,
KWODO 7 27+t Z b v axbldh» 548 1 ~1. 5km
DALEIZAT» 6 FIE T2 TERHRE N TS,
SRERIE & U CIREI X 7z b v FILIZEEERY 1 km,
EF3.5mT, FHEE IV A LR —-Y v Tey
¥ (TBM) 12k 0iEHl & T3 (Fig.aBHg)
D, —EREMBIZEOEEH ST E D 5B,
3.5m& ) by RIARIZ ) L YILEERIG A
R XN 1983 YO HLWAL 7y 2 v & 77 b I K
DOTED ., 7Y A¥ L RSO, HLWAL
SYEEYHOTFE Y AL —Y 3 VAFERT
Fhe & iz, TBMICZ & A B |12 1319834 2>
S19B45FIZ T THI 6 » HOHB A B L /-,

A 4 TS EREDE A EA (NAGRA) T
7)) LELRERIGA D « ) v 7 R RER &
ULTERLYYIPLEBESNTETBD, TH 5
L ZOWEBNIIFERIZ T ARSI TS, 1990 Fig.4 In Grimsel Test Site
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Table 11213, s S REIF TOREEART,
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Table 1 Progress of Site Investigation to Construction and

Operation
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| 1980 4 KEAR—Y v Z
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Fig.7 Development of International Collaboration in GTS
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PO FEAT A2 HEBITABRARAB L2 2
EHRETOoND, Z DR IE Migration Test & [
., BAROEBIF - R EER (B, EHT
TIGHRASRETAEA) & ORFENIZTEE LTars LTS
i,

7)) LAY IILREEGOER L, —EHBEO
T2~ AT TCEBEINTETED, BlER

Tx—A6%52ERPTHS, Table 227 = — X
1755 TEMINTELREBEDO—E? 2L,
PPFICR 7 2 —ZORHI Y #BHT 5,
(1) 7=2=21 &2 (1983~19904)

T2 —X1BXU 210k 2EEHRBEIIT A b
OHFEFR, KEEHAFHRHAE L. #HE FEO
BHETH-77, 72—X1BLU212HWTIED

Table 2 List of Experiments through Grimsel Phase-1 to Phase-5 2

[ W B | ABRL ES 1
7x—A1B LT 2 (1983-1990)
| AU Excavation effects - | Nagra
BK Fracture flow test BGR |
EM Electromagnetic high frequency measurements BGR |
FRI Fracture zone investigation Nagra/USDoE |
GS Rock stress measurements BGR ]
 HPA Hydraulic potential Nagra \
MI Migration experiment Nagra/PNC |
MOD Hydrodynamic modelling Nagra ]
| NFH Near-field hydraulics Nagra ]
' NM Tiltmeters GSF
| SVP Prediction ahead of the tunnel face | Nagra
' US Underground seismic test Nagra
UR | Underground radar Nagra \
VE | Ventilation test GSF \
WT | Heater test GSF |
7 =— A3 (1990-1993) |
BK | Fracture flow test | BGR/Nagra -
MI | Migration test | PNC/Nagra -
MOD Hydrodynamic modelling | Nagra |
' ZU Unsaturated zone | Nagra
' VE | Ventilation test | GSF/Nagra
7 x— A4 (1994-1996)
BOS Borehole sealing Nagra -
EDZ Excavation disturbed zone Nagra
EP Excavation of the MI shear zone | PNC/Nagra
TOM Further development of seismic tomography | Nagra ]
TPF Two phase flow Nagra
CPp Connected porosities Nagra/PNC
ZPK | Two phase flow in fracture network of the tunnel near-field | BGR
ZPM | Two phase flow in the matrix of crystalline rocks ' GSF
7 =— X5 (1996-2004)

CRR Colloid and Radionuclide Retardation Experiment | Andra, Enresa, FZK, JNC,
Bandia, Nagra \

EFP Effective Field Parameters | BGR ]
FEBEX | Full-scale High Level Waste Engineered Barriers ' Lead by Enresa \

Experiment |
FOM Fiber Optic Monitoring | DBE EEIG Nagra J
GAM Gas migration in shear zones | Andra, Enresa, CSIC, UPC,

- | Sandia, ETH

GMT Gas Migration Test in EBS and Geosphere | RWMC, Nagra/Obayashi
HPF Hyperalkaline Plume in Fractured Rocks

T Andra, Enresa, SKB, JNC,
| Sandia \
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Table 3 List of Experiments in Grimsel Phase-6

7 =— A6 (2003-)

GMT Gas Migration Test in RWMC,
EBS and Geosphere Nagra/Obayashi
CFM Colloid Formation and Nagra, JAEA,
Migration Andra, BMWj,
AIST, SKB, CRIEPI
LTD Long Term Diffusion Nagra, AIST,
Experiment HYRL, NRI, JAEA
LCS Long term Cement Nagra, JAEA,
Studies Posiva
PSG Pore Space Geometry Nagra, HYRL,
STUK, HYDRASA
TEM Test and Evaluation of Nagra, ANDRA,

Monitoring Techniques
NF-PRO | FEBEX/NF-PRO
ESDRED | Low-pH Shotcrete Plug

Solexpert, NDA
Lead by ENRESA
Lead by ENRESA

plug (ESDRED Module IV)

C-FRS CRIEPTs Fractured CRIEPI
Rock Study

GTT Geophysical Tool RWMC
Development and
Testing

BImD 7 2 — X5 kL TERIES N TE 22
B TH 5, FMNERERIZ2004F 12T LT3,
GMT®O £ HAE, AI/N) 7R BRI EEPIC
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ET, T - FORRERBEILIZER SN S Z
EEHARFE B,
Fig.8!Z1ZGMT D G {i B ik Ba R & X & 7§,
) &AL ARER I D — 2 R ER 22 A SR L .

i

Fig.8 Gas Migration Test (GMT)
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Fig.12 Long Term Diffusion Experiment (Interval of packer is 6.9m-7.6m)
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Table 5 Properties of Opalinas Clay
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Table 6 Objectives and Targets in Monte Terri Project
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Table 7(1) List of Experiments and Participants (Phase 1 (1996) to 10 (2004)
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Table 7(2) List of Experiments and Participants (Phase 11 (2005) to 13 (2007)
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Fig.25 HG-A Experiment

Fig.26 MD Analysis of Water Adsorption on Kaolin (Above:
Water Adsorption on AI-FOH face, Billow: Water
Adsorption between Al-OH and Si-O faces)
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Fig.28 MB Experiment (Left: Collapse in the tunnel, Middle: Observation, Right: Analysis)
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The Musashi Institute of Technology Research Reactor is a TRIGA-II, tank-type research reactor. The
reactor had been operated for education, training and research at maximum thermal power level of 100kW
since first critical in January 1963. The reactor was shut down due to small leakage of water from the reactor
tank in December 1989. After long-term shutdown, decommissioning was decided in May 2003. The initial
plan of decommissioning was submitted to the competent authority in January 2004. Decommissioning
works are carried out in three phases. The first phase of decommissioning activities was started with
permanent shutdown of the reactor in April 2004. Following preparation work for transportation of the spent
nuclear fuel, all the fuels were returned to the Idaho National Laboratory of USDOE, in October 2006. From
completion of the fuel transportation, the reactor facility is characterized as the facility without reactor core

* R T EEKRT B E RS (Musashi Institute of Technology, Atomic Energy Research Laboratory)
* ok I RLEHEAHE T 2 2 — 2824 (TOSHIBA POWER SYSTEMS RADIATION TECHNO-SERVICE CO., LTD)
*kok D HUET TV b 2T AA 4 (TOSHIBA PLANT SYSTEMS & SERVICES CORPORATION)
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and with the storage utility of low level radioactive materials as the second phase. The third phase, in future,
will be started with dismantling the concrete shielding. Shipping the radioactive waste to the waste disposal
facility will be done in one continuous activity following the dismantling.
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Table 1 Major Specifications of the Musashi Reactor
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Both gloveboxes No0.121-D and No.122-D used for metallography were installed about thirty years ago in
the room No.101 of Plutonium Fuel Research Facility in Oarai Research Establishment of former Japan
Atomic Energy Research Institute (JAERI). It was planned to scrap the old gloveboxes and build new ones
for starting new research on advanced fuel. This report summarizes the scrapping work of the gloveboxes
from the technical viewpoints.
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Study group on safety regulation on research reactors in Ministry of Education, Culture, Sports, Science
and Technology (MEXT) reported the guidelines of “Guidelines on radiation measurement and treatment of
naturally occurring radioactive materials (NORM)” on 6 February 2006.

RANDEC made the website contents “Study on use and safety of the substances including uranium or
thorium”, based on the contract with MEXT to make theirs contents.

This paper describes the outline of the website in MEXT homepage, background and contents of NORM
guidelines in order to understand easily and visually the NORM guidelines, adding in some flowcharts and
figures.
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Table 2 The List of Materials Covered by the Guideline
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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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