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Abstract

For the assessment of the performance and safety of a deep underground radioactive repository
system, the thermal, hydraulic, mechanical, and chemical behaviors and their coupling should be
studied. In order to analyze the THMC coupling behavior more effectively, which requires complex
mathematical models and modelling techniques, DECOVALEX international cooperation project
was launched in 1992. Since its beginning, four major stages of the project were successfully
completed and THMC modelling techniques for various conditions could be developed. In this
study, the current status and major achievements from the project were reviewed and possible

benefits of the participation to the project were discussed.
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Fig. 1. THMC coupling process
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Table 1. Tasks studied in DECOVALEX project

Phase
(Period)

Task

name Task

D-I
(1992-1995)

BMT 1 |Heat source in fractured rock

BMT 2
BMT 3

Heat source in hard rock with 4 fractures
KBS-3 concept in fractured rock mass

TC1 Shear-flow test on rock core

TC 2 |Field experiment at Fanay-Augeres

TC 3

TC 4

Large-scale test of bentonite

Laboratory stress-flow test on fracture

TC5 |Shear-flow experiment of a single joint

D-1I
(1995-2000)

T

TC 6 |Hydraulic injection test in a borehole

Task 1
Task 2

Numerical study of Nirex's shaft excavation

In-situ THM experiment in Kamaish mine

Task 3 |Review of constitutive relations for rock joints

Task 4 |THM processes related to design and PA

D-iil
(2000-2003)

TC1 |FEBEX full-scale engineering barrier experiment

TC 2 |Yucca mountain drift scale test

BMT 1 |Implications of THM of near-field safety

BMT 2 |THM in fractured rock for large-scale repository PA

BMT 3 [THM response to glacial cycle

D-THMC
(2004-2007)

Task A |Influence of near-field THM and PA

Task B
Task C

THMC studies of the EDZ
EDZ in the argillaceous rock

Property change in EDZ and near-field due to THC and

Task D THM processes for volcanic and crystalline rocks

Task E |Long-term climate change
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Table 2. Member countries and organizations in DECOVALEX LILIII

Country Funding organizations Acronym Research teams
National A f di ) INERIS-LAEGO, Ecole des Mines de Nacy(EMN)
National Agency for Radioactive Waste Management ANDRA Ecole Polytech., , G3S
France Commisariat a 'Energi Atomique de Cadarache CEA | CEA/DM25/SEMT
Institute for Protection and Nuclear Safety ISRN Paris school of Mines
CEA/DM25/SEMT
U, of Tuebingen
Germany | Federal Institute for Geosciences and Natural Resources BGR | U. of Hannoveer
Federal Institute for Geosciences and natural Resources
Canada Canadian Nuclear Safety Commission CNSC | Canadian Nuclear Safety Commission
Ontario Power Generation OPG | Atomic Energy of Canada
Department of Eneray DOE Sandia National Laboratory
USA Lawrence Berkeley National Lab,
Nuclear Regulatory Commission NRC | CNWRA, Southwest Research Institute
. U. Politecnica de Catalunya
Spain Empresa Nacional de Residoos Radioactivds ENRESA — ] ] .y
U. Politecnica de Valencia
U. of Edinburgh (UK)
Royal Institute of Technology (Sweden)
EU European Commission U INERIS-LAEGO, Ecole des Mines de Nancy (France)
U. Politecnica de Valencia (Spain)
CEA/DM25/SEMT (France)
Chalmers U, of Technology (Sweden)
Tokai Works
Japan Japan Nuclear Cycle Development Institute JNC | Hazama Corporation
Kyoto University
UK Nires Ltd, NIREX | U, of Birmingham
al s U
Swedish Nuclear Fuel and Waste Management Co, SKB Ca mers‘ - of Technology
Sweden Clay Technology AB
aw Berkeley National Lz
Swedish Nuclear Power Inspectorate SKI Law rence( crkeley National Lab,
Royal Institute of Technology
. Technical U. of Helsinki
Finland Radiation and Nuclear Safety Authority STUK echnicd - © : St
i Uppsala University
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Fig. 3. Thermal, hydraulic and mechanical boundary conditions
of BMT 1, D-I[11].
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Fig. 4. Thermal, hydraulic and mechanical boundary conditions
of BMT2, D-I{11].
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