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FROM THE CONFERENCE CHAIR

On behalf of the Local Organizing Committee, we welcome all of 
you to GeoProc2011 in Perth, Western Australia.

As part of a GeoProc conference series, this event carries forward 
certain traditions as well as breaks new grounds. The conference 
theme “Cross Boundaries through THMC Integration” symbolizes 
scientists and engineers coming together from different back-
grounds to address common scientific issues for a wide range of 
natural and engineering phenomena in geological systems. These 
phenomena include traditional fields, such as nuclear waste dis-
posal, formation of mineral deposits and geological hazards, and 
some new emerging areas, such as enhanced oil and gas recovery, 
geothermal extraction, and CO2 geological sequestration. Although 
each phenomenon may have its own characteristics, a number of 
common scientific issues remain same. 

Professor Jishan Liu, Geoproc2011 Chair
Dr Jianguo Wang, Geoproc2011 Co-Chair

WELCOME

The goal of this event is to find solutions for these 
common issues through integrating mechanical, 
hydrological, thermal, and chemical processes from 
the pore to the field scale.  
This goal will be achieved through 11 keynote lec-
tures; over 50 specialized technical presentations; 
and active interactions among researchers. All 
lectures and papers will be published in a proceeding 
CD and selected ones will be published in a special 
theme issue of Philosophical Transactions A.
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Banquet Hall Foyer 

 Registration Desk : Wednesday 6th July  

Conference Foyer 

 Registration Desk :  Thursday 7th – Saturday 9th July 

 Poster Presentations 

 Notice Boards 

 Message Board 

 Conference Program Changes 

GeoProc2011 Conference Rooms 

 Banquet Hall Foyer  

 Banquet Hall North 

 Banquet Hall South 

 Conference Foyer 

 Seminar Room 1 

 Seminar Room 2 

THE UNIVERSITY OF WESTERN AUSTRALIA
Hackett Drive, Entrance 1

LOCATION OF CONFERENCE ROOMS
GROUND FLOOR

GENERAL INFORMATION
Registration
The Conference Registration Desk will be open for Registration Check-in and Badge collection at 9.00am 
on July 6th in the Formal Dining Room Foyer on the 1st Floor of The University Club.  Delegates 
are required to register prior to attending sessions or the Technical Visit – admission is strictly by badge.  

Getting Around
Enclosed in your conference bag is a City of Perth folder. A Perth City Map and information on transport, 
shopping, entertainment and general information has been provided. We have also enclosed a restaurant 
flyer and map to assist you.

Telephone Numbers
The University Club Reception    6488 8770
Taxi       13 13 30
University Security Emergency   6488 2222
Professor Jishan Liu – Conference Chairman 0430 136 986
Jill Stajduhar – Conference Contact   0457 836 040 
Ambulance Service     000

Message Boards
Message boards will be available alongside the ConferenceRegistration Desk.

Program Changes and Cancellations
Changes made to the program will be displayed on notice boards located near the Conference Registration 
Desk.
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SOCIAL PROGRAM
 Welcome Reception

DATE:
Wednesday 6 July 2011

TIME:
18.00 - 22.00

VENUE:
Formal Dining Room & Foyer

The Welcome Reception will provide an op-
portunity for conference delegates to meet 
in a relaxed atmosphere, as well as hear 
from keynote speaker Professor Derek 
Elsworth.

DRESS:
Smart Casual

The Conference Welcome Reception is 
proudly sponsored by The UWA School of 
Mechanical & Chemical Engineering

Technical Tour

DATE:
Wednesday 6 July 2011

TIME:
12.00 - 15.00

ARRANGEMENTS
Delegates that have booked for the Tech-
nical Tour should be ready to leave The 
University Club at 12noon. 

TOUR:
This tour will visit the key Commonwealth 
Scientific and Industrial Research Organ-
isation (CSIRO) laboratories in Western 
Australia. Transport and a light lunch will 
be porvided.

 Conference Dinner

DATE:
Thursday 7 July 2011

TIME:
18.00 - 23.00

VENUE:
Banquet Hall North

DRESS:
Smart Casual

LOCAL ORGANISING COMMITTEE

All papers will be published in a CD and selected papers will be published in 
a special theme issue of Philosophical Transactions A for GeoProc2011: Cross 
Boundaries through THMC Integration.  You can find more information on the 
journal at: http://rsta.royalsocietypublishing.org/site/misc/authors.xhtml

The publication committee will meet during the conference to select the papers 
from all of the submitted ones.  Authors of the selected papers will be asked to 
prepare their whole manuscripts according to the journal requirements.

EDITORIAL & PUBLICATION COMMITTEE

Professor Jishan Liu    The University of Western Australia
Professor Derek Elsworth  Penn State University
Professor Bruce Hobbs   The University of Western Australia and the Commonwealth 
     Scientific and Industrial Research Organisation (CSIRO)

Professor Jishan Liu    The University of Western Australia
Dr Jianguo Wang   The University of Western Australia
Dr Reem Freij-Ayoub   CSIRO Petroleum
Dr Alison Ord     The University of Western Australia
Professor Brian Evans  Curtin University
Professor Klaus Regenauer-Lieb The University of Western Australia
Professor Derek Elsworth  Penn State University
Professor Hide Yahasura  Ehime University  

INTERNATIONAL SCIENTIFIC COMMITTEE

Alexander H Cheng    (USA)             Hiroaki Niitsuma  (Japan)
Masakazu Chijimatsu   (Japan)  Mikael Rinne    (Finland)   
Maurice B Dusseault    (Canada)         Jonny Rutqvist  (USA)
Charles Fairhurst    (USA)   Bernhard A. Schrefler  (Italy)
Xia-Ting Feng    (China)                Jianfu Shao    (France)
Antonio Gens     (Spain)  Ove Stephansson   (Germany)       
Jaime Gomez-Hernandez   (Spain)       JeffersonTester  (USA)
Bruce Hobbs     (Australia)  Yvonne Tsang   (USA) 
John Hudson     (UK)          Chongbin Zhao   (China)          
Lanru Jing     (Sweden)  Robert W. Zimmerman  (UK)
John Kaldi     (Australia)    Weiya Xu    (China)             
Akira Kobayashi    (Japan)
David Lumley     (Australia)           

  Closing Cocktail Party

DATE:
Saturday 9 July 2011

TIME:
18.00 - 21.30

VENUE:
Formal Dining Room

DRESS:
Smart Casual
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SPONSORS

INSTITUTE OF ADVANCED STUDIES

SCHOOL OF MECHANICAL AND 
CHEMICAL  ENGINEERING

KEYNOTE SPEAKERS

Professor Jeffson Tester
Cornell Center for a Sustainable Future and Cornell Energy 
Institute
 
Dr. Tester is the Cronell Professor of Sustainable Energy Systems in the 
School of Chemical and Biomolecular Engineering at Cornell University.  
He also serves as Director of the Cornell Energy Institute and Associate 
Director for Energy in the Cornell Center for a Sustainable Future.  Prior 
to his appointment at Cornell in 2009, Dr. Tester was the H.P. Meiss-
ner Professor of Chemical Engineering at the Massachusetts Institute 
of Technology.  His other appointments have included Director of MIT's 
Energy Laboratory (1989-2001), Director of MIT’s School of Chemical 
Engineering Practice (1980-1989) and a group leader in the Geothermal 
Engineering Group at Los Alamos National Laboratory (1974-1980).  
His research on renewable and conventional energy extraction and 
conversion and environmental control technologies has resulted in over 
200 scientific publications and 10 co-authored books. Professor Tester 
is a fellow of the Royal Society of Chemistry and currently a member 
of the IPCC’s Working Group on Renewable Energy Sources, and advi-
sory boards of the National Renewable Energy Laboratory (chair), the 
American Council of Renewable Energy, Idaho National Laboratory, and 
Los Alamos National Laboratory.  In earlier assignments, he served 
on the Energy R&D Panel of the President’s Committee of Advisors on 
Science and Technology (PCAST), as chair of the Massachusetts Re-
newable Energy Trust Advisory Council, the FoKo of the Paul Scherrer 
Institute in Switzerland and numerous National Research Council panels 
in areas related to concentrating solar power, geothermal and biomass 
and other renewable energy technologies, and waste minimization and 
pollution reduction.

Professor Xiating Feng
Chinese Academy of Science, ISRM President
 
Xia-Ting Feng graduated in 1986 from the Northeast University of Tech-
nology and obtained his PhD in 1992 at the Northeastern University, 
China. He was then appointed and acted as Lecturer, Associate Profes-
sor and Professor at the same university. In 1998, he was admitted 
by the Hundred Talent Program of the Chinese Academy of Sciences 
(CAS). Subsequently, he joined permanently CAS’s Institute of Rock 
and Soil Mechanics at Wuhan, China. In 2003, he obtained the support 
of the China National Funds for Distinguished Young Scientists, in 2007 
he was appointed as International Society for Rock Mechanics (ISRM) 
Vice President at Large, in 2009 he was elected as ISRM President for 
the period 2011-2015. He became a Chair Professor of the Cheung 
Kong Scholars Program for 2009. He has made original contributions to 
the intelligent rock mechanics. His methods have been applied to some 
large rock engineering projects in China and abroad.
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KEYNOTE SPEAKERS

Professor Lanru Jing
Department of Land and Water Resources Engineering, 
Royal Institute of Technology
 

Dr Lanru Jing is a senior researcher at the Royal Institute of Technol-
ogy, Stockholm, Sweden. He has been the technical secretary of the 
well known international DECOVALEX project in the field of modeling 
and experiments for coupled thermal, hydrological, mechanical and 
chemical processes of geological media for the geological disposal 
of radioactive waste since 1992. He has authored or co-authored a 
number of books and book chapters and more than 130 international 
scientific publications, and served and serving as editorial board mem-
ber of 4 international journals.  

Professor David Lumley
Winthrop Professor, Woodside-Chevron Chair, and Direc-
tor of the UWA Centre for Petroleum Geoscience and CO2 
Sequestration
 

David Lumley is Winthrop Professor, Woodside-Chevron Chair, and 
Director of the UWA Centre for Petroleum Geoscience and CO2 
Sequestration (CPGCO2).  David received a PhD from Stanford where 
he helped pioneer the 4D seismic technique, and developed novel 
seismic imaging and inversion algorithms for massively parallel 
supercomputers. Following Stanford, David rose to Senior Staff 
Research Scientist at Chevron's R&D lab in S. California, and then 
founded the 4D seismic research company 4th Wave Imaging Corp. 
which was purchased by Fugro in 2007. David has served as CI and 
co-CI on US NSF and DOE research projects exceeding $10M USD in 
total, as Adjunct Professor at Stanford and USC, has received several 
awards for his publications, presentations and research, and has 
served as an Adviser to the US National Academy of Sciences.

Professor Chongbin Zhao
Chair Professor of China Central South University
 
 
Professor Chongbin Zhao obtained BE and PhD in Tsinghua University, 
China. He worked as Postdoctoral Research Fellow, Research Fellow, 
Senior Project Scientist, Senior Research Scientist in Australia. He 
also worked as Professor, Cheung Kong Scholar, Chair Professor in 
China. He is an author of 8 monographs and more than 150 papers in 
peer-refereed international journals.

KEYNOTE SPEAKERS

Professor Fusao Oka
Kyoto University
 
Prof. Oka is Professor of Civil and Earth Resources Engineering at Kyoto 
University in Japan. He has many years of experience in geomechanics 
with special emphasis on constitutive modeling of geomaterials, lique-
faction analysis, strain localization problems and experimental works, 
numerical modeling of multi-phase materials such as chemo-thermo-
hydro-mechanical modeling of Methane hydrate containing ground. His 
research expertise covers engineering applications such as soil lique-
faction, consolidation and excavation problems with theoretical and 
experimental approach. Prof. Oka has particular interest in the visco-
plastic modeling of geomaterials and related strain localization behav-
ior. He gave a special lecture at the plenary session of 16th ICSMGE on 
computational geomechanics in 2005. He has published more than 200 
papers in this field and has received many awards from the Japanese 
Geotechnical society (2005), Japan Society of Civil Engineers (1993), 
and IACMAG (1997, 2006). He has been serving as a chair of TC34 of 
ISSMGE on Prediction and Simulation Methods in Geomechanics and 
chaired the 4th International Workshop on Strain Localization and Bi-
furcation Theory for Soils and Rocks (1997), the ISSMGE International 
Symposium on Deformation and Progressive Failure in Geomechanics 
(1997), and the International Symposium on Prediction and Simulation 
Methods for Geohazard Mitigation by JGS and ISSMGE (2009). He is 
currently serving as EBM of the International Journal of Numerical and 
Analytical Methods in Geomechanics and the International Journal of 
Geomechanics and Geoengineering.

Professor Bruce E Hobbs.
University of Western Australia and CSIRO.
 
Bruce Hobbs is an Adjunct Professor at the University of Western Aus-
tralia and a Research fellow to CSIRO.  He was formerly Chief Scientist 
of Western Australia in the Department of the Premier and Cabinet. 
Previously, he held many academic positions including Foundation 
Professor of Earth Sciences at Monash University, Visiting Professor at 
University of California, Davis, Visiting Professor at Brown University 
in Providence, USA, Professor of Structural Geology at the State Uni-
versity of New York, Research fellow at ANU and Geology lecturer at 
the University of Sydney. Hobbs has been Chief of CSIRO Exploration 
and Mining and Deputy Chief Executive of Minerals and Energy, CSIRO. 
In the past decade Hobbs has worked on a thermodynamic approach 
that couples the mechanical behaviour, fluid flow, heat flow and chemi-
cal reactions involved in ore body formation. The goal is to produce 
a predictive modelling capability that enhances our ability to discover 
new ore bodies. He has published over 150 papers in scientific journals. 
He has been awarded the John Jaeger Medal for Science (2001), Se-
nior Fulbright Award (1979), United States Antarctic Research Program 
Medal (1970), Junior Fulbright Award (1966) and is a Fellow of both the 
Australian Academy of Science and the Australian Academy of Techno-
logical Sciences and Engineering. He was awarded the Order of Austra-
lia for contributions to Structural Geology and for the development of 
large research facilities around Australia.
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KEYNOTE SPEAKERS

Professor Derek Elsworth
Pennsylvania State University

 
Derek Elsworth is a professor in the Department of Energy and 
Mineral Engineering, and the Center for Geomechanics, Geofluids, 
and Geohazards. His interests are in the areas of computational 
mechanics, rock mechanics at Pennsylvania State University, and in 
the mechanical and transport characteristics of fractured rocks, with 
application to geothermal energy, the deep geological sequestration of 
radioactive wastes and of CO2, and instability and eruption dynamics 
of volcanoes.

Professor Klaus Regenauer-Lieb
The University of Western Australia
 
The Western Australian Premier’s Research Fellow Professor Klaus 
Regenauer-Lieb is the founder of the new WA Geothermal Centre of 
Excellence in Perth (2008) and co-founder of the Institute for Geo-
thermal Resource Management in Mainz/Bingen, Germany(2004). He 
has 17 years of postdoctoral research and training in international re-
search organizations. He obtained a PhD at the Geothermal Institute 
in Auckland New Zealand (1992) leading to the reward of a Mitsubishi 
Fellowship. His international contributions are reported in Nature and 
Science, delivering recent breakthroughs in computational geodynam-
ics applied to explore the link between Earth's heat, its chemistry and 
its mechanical behavior. 

Professor Maurice B. Dusseault
University of Waterloo, Waterloo Ontario, Canada
 
Maurice Dusseault started teaching at the University of Alberta in 
1977, after completing his degrees in Civil Engineering.  Since 1982, 
he has been Professor of Geological Engineering, Earth and Environ-
mental Sciences Department, University of Waterloo.  Maurice carries 
out research in geomechanics, oil production, and novel deep waste 
disposal technologies.  He has co-authored two textbooks and 460 full 
text articles and works widely with industry as an advisor and profes-
sional instructor in petroleum geomechanics.  He was a Society of 
Petroleum Engineers Distinguished Lecturer in 2002-2003, and is the 
President of the ISRM Petroleum Geomechanics Commission.  

KEYNOTE SPEAKERS

Dr Akim Kabir
QGC, A BG Group Business

 
 Dr. Akim Kabir is a Principal Petroleum Engineer with QGC (BG 
Group) in Brisbane, Australia. He looks after well testing, well deliv-
erability and completion efficiency related issues in Operations Geol-
ogy, Subsurface Development department. He was a senior lecturer 
at the Department of Petroleum Engineering at Curtin University, 
Perth, Australia (2004-2009), where he taught all aspects of Produc-
tion, Completion & Reservoir Engineering. During his early career he 
worked for Esso Australia Ltd (1992 to 1996) and Petronas Malaysia 
(1996 to 2004) at various Reservoir and Production Engineering posi-
tion. He started his career with CSIRO Australia as simulation scientist 
in 1987. A member of the SPE and Engineers Australia, Akim holds a 
B.S. degree in Chemical Engineering and M.S. in Petroleum Engineer-
ing (Louisiana State University, Baton Rouge) and a PhD in Petroleum 
Engineering (Curtin University). His research interests include near 
wellbore reservoir and inflow performance modelling, well testing, 
reservoir characterisation, completion optimization, reservoir and pro-
duction system integrated simulation, water shutoff and enhanced oil 
recovery. He has authored several technical papers in various fields of 
Petroleum Engineering. He has served the Society of Petroleum Engi-
neers (SPE) in various capacities ranging from program chair, section 
chair to AWT chair. 
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PROGRAM AT A GLANCE

     Wednesday 6 July 2011

 TECHNICAL TOUR: CSIRO FACILITIES AT ARRC BENTLEY

08.45 - 09.00    OPENING CEREMONY  

09.00 - 10.30   KEYNOTE SESSION 2 - CHAIR:  Professor David Lumley

Professor Derek Elsworth          FORMAL DINING ROOM
The Energy New Deal: Contributions and Challenges for our Comprehension of 
Complex Coupled Behaviors [GP063]

     Thursday 7 July 2011

Professor Robyn Owens           BANQUET HALL NORTH
Deputy Vice-Chancellor of The University of Western Australia

Professor Bruce Hobbs           BANQUET HALL NORTH
The Thermodynamics of Giant Hydrothermal Ore Bodies [GP061]

Professor Maurice B. Dusseault           BANQUET HALL NORTH
THM Coupling in Petroleum Reservoir Engineering [GP063]

10.30 - 11.00    MORNING TEA      CONFERENCE FOYER

 REGISTRATION DESK OPEN

WELCOME RECEPTION & KEYNOTE SESSION               18.00 - 22.00

 KEYNOTE SESSION 1 - CHAIR: Professor Bruce Hobbs

09.00 - 21.00

12.00 - 15.00

11.00 - 12.40 TECHNICAL PRESENTATIONS - SESSION 1A  BANQUET HALL NTH
CHAIR:  Professor Derek Elsworth

Mr. J. Florian Wellmann
From outcrop to flow fields: combing geological modeling and coupled THMC 
simulation [GP014]

Dr. Xiaoli Liu 
Bonded-particle modeling of fluid-driven fractures in granular materials [GP049]

Dr. Hiroshi Asanuma
Characteristics of microseismic events with large magnitude from geothermal 
reservoirs [GP027]

Dr. Stefan Scheiner
Transport of ions in porous media: estimation of transport and properties by 
means of a numerical upscaling approach [GP017]

Dr. Joshua Taron
EGS reservoir (THMC) modeling techniques and the influence of bulk chemistry 
on mechanical stress [GP048]

11.00 - 12.40 SESSION 1B  - CHAIR:  Dr Ali Karrech   BANQUET HALL STH

Dr. Ali Karrech 
Thermo-hydro-mechanical coupling using logarithmic strain measures and co-
rotational rates [GP035]

Ms. Gemma Bloomfield 
Identifying advective groundwater flow from geothermal logging in the Perth 
Metropolitan Area, Western Australia [GP029]

Jung-Woo Cho 
Anisotropy of mechanical, seismic, and thermal properties of transversely 
isotropic rocks in Korea [GP038]

Dr. Yu Wu 
A Dual Poroelastic Model Coupled THM Processes for CBM Production [GP043]

Dr. Matthieu Vandamme 
Carbon Dioxide Injection in Coal Beds: from Molecular Simulations to Reservoir 
Simulations [GP042]

12.40 - 14.00  LUNCH       CONFERENCE FOYER

19.00 - 19.45

09.00 - 09.45 

09.45 - 10.30   

PROGRAM AT A GLANCE

11.00 - 11.20

11.20 - 11.40

11.40 - 12.00

12.00 - 12.20

12.20 - 12.40

11.00 - 11.20

11.20 - 11.40

11.40 - 12.00

12.00 - 12.20

12.20 - 12.40
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14.00 - 15.30 KEYNOTE SESSION 3     BANQUET HALL NTH
CHAIR:  Maurice B. Dusseault 

Professor David Lumley  
4D seismic monitoring of CO2 sequestration - theory and practice [GP059]

Professor Lanru Jing  
Modeling coupled THMC processes of geological porous media for safety assess-
ments of radioactive waste repositories [GP058]

15.30 - 15.45 AFTERNOON TEA      CONFERENCE FOYER

15.45 - 17.45 TECHNICAL PRESENTATIONS - SESSION 2A  BANQUET HALL STH
CHAIR:  Associate Professor Vamegh Rasouli

Mr. Adil M O Hussien
Overview on Formation Fine Migration through Brine injectivity [GP004]

Professor Alison Ord
The development of Redox-pH-fronts in Hydrothermal Systems [GP078]

Mr. Oliver Gaede  
Borehole Stability Analysis in a Rock Formation with Coupled Anisotropic Dam-
age and Chemical Weakening [GP020]

Associate Professir Vamegh Rasouli & Amin Chamani  
Seismic and geomechanical response of anisotropic fractured rock masses 
[GP087]

Dr. Michael Kuehn  
Evaluation of potential pressurisation and salinisation of freshwater reservoirs by 
brine migration as a result of geological CO2 storage [GP026]

Ghazal Lzadi   
Evolution of Permeability and Triggered Seismicity: Fluid Pressure, Thermal and 
Chemical Effects in Enhanced Geothermal Systems [GP082]

18.00 - 22.00  CONFERENCE  DINNER           BANQUET HALL NORTH

     Friday 8 July 2011

09.00 - 10.30 KEYNOTE SESSION 4          SEMINAR ROOM 1
CHAIR: Lanru Jing  

Professor Xiating Feng 
Coupled HMC processes of rocks: Lab Observations and Site Evaluation [GP057]

Professor Klaus Regenauer-Lieb 
Non-equilibrium Thermodynamics for multi-scale THMC coupling [GP065]

10.30 - 11.00  MORNING TEA      CONFERENCE FOYER

11.00 - 12.40 TECHNICAL PRESENTATIONS - SESSION 3A      SEMINAR ROOM 1
CHAIR:  Dr. Hide Yasuhara 

Dr. Anh Minh Tang  
Thermo-mechanical behaviour of compacted expansive clay: experiments and 
modeling  [GP069]

Dr. Nicola Castelletto 
A 3-D mixed thermo-hydro-mechanical model of soil consolidation [GP012]

Dr. Xavier Chateau 
Influence of the temperature on the water content curves: a micromechanical 
approach [GP077]

Associate Professor Vamegh Rasouli & Amin Chamani 
A 3D numerical study on geomechanical response of a structural reservoir due to 
gas injection [GP086]

Dr. Hide Yasuhara  
Fracture Permeability in Granite under Temperature, Confining Pressure, and 
pH Conditions Controlled: Measurements and Predictions by Coupled Chemo-
Mechanical Model [GP009]

12.40 - 14.00     LUNCH             CONFERENCE FOYER

PROGRAM AT A GLANCE PROGRAM AT A GLANCE

14.00 - 14.45

14.45 - 15.30

17.25 - 17.45

17.05 - 17.25

16.45 - 17.05

16.25 - 16.45

16.05 - 16.25

15.45 - 16.05

09.45 - 10.30

09.00 - 09.45

12.20 - 12.40

12.00 - 12.20

11.40 - 12.00

11.20 - 11.40

11.00 - 11.20



1716

11.00 - 12.40
TECHNICAL PRESENTATIONS - SESSION 3B      SEMINAR ROOM 2
CHAIR: Dr Reem Freij-ayoub

Dr. Reem Freij-ayoub  
An Axisymmetric Model for the Prediction of the Production of Methane and Wa-
ter from Coal [GP013]

Professor Yixin Zhao 
Characterization of strain localization of saturated coal under compressive load-
ing condition using micro-computed tomography and finite difference modeling 
[GP041]

Dr. Meimei Feng
Simulation on fracture evolution and seepage mutation of water-resisting strata 
in coal seam floor above aquifer [GP046]

Mr. Zhongwei Chen 
Wellbore failure influence on coalbed methane production and implications for 
enhanced coalbed methane recovery [GP053]

Thomas McGuire
Chemical and Mechanical Effects in the Evolution of Permeability in Fractured 
Carbonates [GP084]

14.00 - 15.30 KEYNOTE SESSION 5          SEMINAR ROOM 1
CHAIR: Professor Klaus Regenauer-Lieb 

Professor Chongbin Zhao
Computational Simulation of Coupled Problems in Mineralizing Systems: Math-
ematical Simulation Aspects [ GP064]

Dr Akim Kabir
Key Challenges of Coal Seam Gas Extraction in Australia – An Industry 
Perspective

15.30 - 15.45 AFTERNOON TEA

15.45 - 17.45 TECHNICAL PRESENTATIONS - SESSION 4A       SEMINAR ROOM 1
CHAIR: Dr Nikos Leterrier

Dr. Nikos Leterrier
Unsaturated hydraulics and reactive transport fully coupled for the simulation of 
concrete carbonatation [GP008]

Professor Wancheng Zhu
A model of coal-gas interaction under variable temperatures [GP080] SWAN VALLEY DINNER18.00 - 22.00

Dr. Jean Michel Pereira
Coupled modelling of the chemo-poromechanical behaviour of wellbore cement 
in the context of CO2 storage [GP047]

Jie Zhu
The improved coal-bump model considering the effect of gas [GP037]

Mr. Alain Millard  
Numerical evaluation of the chloride content variation induced in an argillite 
layer by a ventilation experiment [GP007]

Mr. Hamid Ghafram Al Shahri
Heterogeneity Effects on Chemical flooding [GP044]

Senior Engineer Guijiang Wang  
Study of a co-polymer targeting at polymer-flooding application in Daqing Oil 
Field [GP076]

Shugang Wang
Permeability evolution in naturally fractured sorbing media: coal and tight shales 
[GP083]

TECHNICAL PRESENTATIONS - SESSION 4B      SEMINAR ROOM 2
CHAIR: Dr. Jean Michel Pereira

15.45 - 17.45

Dr. Jian Li
Numerical simulation of microbial enhanced oil recovery in heterogeneous 
porous media [GP072]

Dr. Tomofumi Koyama
Numerical simulations for the coupled thermal-mechanical processes in Aspo 
Pillar Stability Experiment –continuum and discontinuum based approaches 
[GP039]

Dr. Masakazu Chijimatsu 
Simulation of the spalling phenomena at the Äspö Pillar Stability Experiment by 
the coupled T-H-M analysis using the damage model [GP033]

Mr. Thomas Poulet
Uranium deposit modeling using Thermal-Hydraulic-Mechanical-Chemical
coupling [GP030]

15.45 - 17.45
TECHNICAL PRESENTATIONS - SESSION 4A cont’d      SEMINAR ROOM 1
CHAIR: Dr Nikos Leterrier

PROGRAM AT A GLANCE PROGRAM AT A GLANCE

12.20 - 12.40

12.00 - 12.20

11.40 - 12.00

11.20 - 11.40

11.00 - 11.20

14.45 - 15.30

14.00 - 14.45

16.05 - 16.25

15.45 - 16.05

17.25 - 17.45

17.05 - 17.25

16.45 - 17.05

16.25 - 16.45

17.25 - 17.45

17.05 - 17.25

16.45 - 17.05

16.25 - 16.45

16.05 - 16.25

15.45 - 16.05
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     Saturday 9 July 2011

09.00 - 10.30 KEYNOTE SESSION 6 - CHAIR: Derek Elsworth SEMINAR ROOM 1

Professor Fusao Oka
A numerical analysis of hydrate-bearing subsoil during dissociation using a 
chemo-thermo-mechanically coupled analysis method [GP060]

Professor Jeffson Tester
Sustainable Heat Farming and Co-Generation Using Lower Grade Geothermal 
Resources in the Northeastern U.S. [GP056]

10.30 - 11.00 MORNING TEA      CONFERENCE FOYER

11.00 - 12.40 TECHNICAL PRESENTATIONS - SESSION 6A      SEMINAR ROOM 1
 CHAIR:  Jungho Park

Dr. Jungho Park  
A Monte Carlo study of the effects of heterogeneity on oil recovery by spontane-
ous imbibition [GP034]

Ms. Hongyan Qu
Simulation of Thermal Effect on coal Permeability during CO2 Injection [GP040]

Mr. Farshad Arfaei Malekzadeh
A capillary based analytical solution for unstable front of CO2-Saline during injec-
tion [GP081]

Dr. Jianguo Wang
Heterogeneity effect of tight sandstone gas reservoirs on CO2 sequestration 
[GP068]

11.00 - 12.20    
TECHNICAL PRESENTATIONS - SESSION 6B      SEMINAR ROOM 2
CHAIR: Wancheng Zhu

Dong Chen 
Mechanisms of Fluid Displacement in Coal Seams: Theory and Applications 
[GP031]

Mr. Jafar Abbasi
Numerical modeling of three dimensional hydromechanical behavior of rock mass 
in the foundation of Roudbar dam, Iran in order to evaluate seepage flow through 
the foundation [GP051] 15.45  CLOSING & COCKTAIL PARTY   FORMAL DINING ROOM

Dr Edward Khramchenkov
Hydro- and chemical processes in deformable dissolved porous media [GP006]

Dr. Jan Najser  
The relationship between matrix hydraulic conductivity and p-wave and s-wave  
velocities in granites [GP023]

Dr. Qi Li
Coupled geomechanical and fluid-flow analysis of geological disposal site with 
chemical reaction [GP028]

Karel Soukup
Effect of Process Parameters on the Mass Transport Phenomena during Under-
ground Coal Gasification [GP036]

Dr. Zhuoyan Zhu
Synthesis and application of salt resistance polymers in the lower permeability 
reservoir for EOR [GP074]

Fusheng Zhang
Technology and mechanisms of enhancing recovery of the heavy oil reservoir 
[GP075]

Dr. Ki-Bok Min
The Pilot Plant Enhanced Geothermal Systems Project in Korea [GP071]

14.00 - 15.45   POSTER PRESENTATIONS     CONFERENCE FOYER

12.40 - 14.00 LUNCH                 CONFERENCE FOYER

Mr. S.M. Sayeed Bin Asad
PIV measurement of the shell side flow characteristics of shell-and-tube LNG 
vaporizer [GP010]

Bashirul Haq
Ionic Effect Study of Green Surfactants on Microemulsion Phase Behaviour under 
Laboratory Conditions for Enhanced Oil Recovery [GP088]

 TECHNICAL PRESENTATIONS - SESSION 6B  SEMINAR ROOM 2
 CHAIR: Wancheng Zhu

11.00 - 12.20

PROGRAM AT A GLANCE PROGRAM AT A GLANCE

09.45 - 10.30

09.00 - 09.45

12.00 - 12.20

11.40 - 12.00

11.20 - 11.40

11.00 - 11.20

11.00 - 11.20

11.20 - 11.40

12.00 - 12.20

11.40 - 12.00

12.20 - 12.40 Dr S Arnand
Ground shock mitigation in unsaturated Singapore soil media [GP015]
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Wednesday 6 July 2011

TIME:  09:45 - 10:30

ROOM: Banquet Hall South

KEYNOTE SESSION 1

CHAIR:       Professor Yinong Liu to be confirmed

SPEAKER:    Professor Derek Elsworth
  Penn State University
 
TITLE:    The Energy New Deal: Contributions and Challenges for our  
  Comprehension of Complex Coupled Behaviors GP063

ABSTRACT: For geothermal to have a national impact as a major energy supplier in 
the U.S., deployment must eventually utilize lower grade hydrothermal or Enhanced 
Geothermal Systems (EGS) resources.  In these locations the costs of drilling as a 
function of depth will limit produced fluids to lower temperatures.  This limitation 
favors applications for direct use and co-generation of electricity and heat especially 
where the demand is high and the potential large.  The Northeast region of the US 
where geothermal gradients are low and annual heating loads are substantial is of 
special interest. The presentation will characterize the thermodynamic, 
environmental, and economic advantages that geothermal could provide for 
sustainable renewable energy recovery and use.  

NOTES:

PRE-CONFERENCE  EVENTS

PUBLIC LECTURE
Safe Storage of Radioactive Wastes: options and challenges
by Dr Lanru Jing, Senior Researcher, Royal Institute of Technology, Stockholm, Sweden

Date:    Tuesday 5 July 2011
Time:    6:00pm
Location:   Social Sciences Lecture Theatre, UWA
The nearest car park is P3 off Hackett Entrance 1.

Cost:    Free. No RSVP required.   
Enquiries:   ias@uwa.edu.au or (+61 8) 6488 1340

Can we control the spread of radio-nuclides?

The creation of huge quantities of high-level, long-lived radioactive waste is the most formidable 
problem facing the nuclear power industry today. Achieving safe storage of radioactive wastes so 
that they will not endanger biosphere environment is a great challenge. With supports and partici-
pation of national radioactive waste management agencies and regulatory bodies from the USA, 
Canada, Japan, Korea, China, Finland, Sweden, Germany, France, Spain, UK and Czech, an inter-
national collaborative research project, DECOVALEX, was initiated in 1992. The primary objective 
of this project is to evaluate if the nuclear waste can be stored safely in a geological repository of a 
multi-barrier system.

This public lecture will provide an overview of major findings through the DECOVALEX project and 
their implications on the nuclear power industry and public health.

Wednesday 6 July 2011

TIME:  19:00 - 19:45

ROOM: Formal Dining Room

KEYNOTE SESSION 1

CHAIR:       Professor Bruce Hobbs

SPEAKER:    Professor Derek Elsworth
  Penn State University
 
TITLE:    The Energy New Deal: Contributions and Challenges for  
  our Comprehension of Complex Coupled 
  Behaviors GP063

ABSTRACT: For geothermal to have a national impact as a major energy 
supplier in the U.S., deployment must eventually utilize lower grade 
hydrothermal or Enhanced Geothermal Systems (EGS) resources.  In these 
locations the costs of drilling as a function of depth will limit produced fluids 
to lower temperatures.  This limitation favors applications for direct use and 
co-generation of electricity and heat especially where the demand is high 
and the potential large.  The Northeast region of the US where geothermal 
gradients are low and annual heating loads are substantial is of special 
interest. The presentation will characterize the thermodynamic, 
environmental, and economic advantages that geothermal could provide for 
sustainable renewable energy recovery and use.  

NOTES:

MASTERCLASS
Sustainable Energy System – Finding Solutions through Multi-disciplinary Integration
An IAS Masterclass with Maurice Dusseault, University of Waterloo, and Professor Xiating Feng, 
President, International Society for Rock Mechanics

Date:    Wednesday 6 July 2011
Time:    10am-4pm. (a light lunch will be provided)
Venue:   Old Senate Room, Irwin St Building (IAS), UWA
Register Online     
Enquiries:   ias@uwa.edu.au or (+618) 6488 1340
Registration close:  Wednesday 29 June 2011 or until full. 

This class will highlight the multi-disciplinary nature of key research issues for the widespread utili-
zation of low-carbon and no-carbon fuels as an integral part of our “New Green Energy Deal”. Both 
subsurface science and social science have important roles to play in brokering such a societal 
transition. Significant hurdles remain in the successful development of methods for the safe se-
questration of CO2, the effective development of non-hydrothermal resources and in the recovery 
of low-carbon fuels such as natural gas from challenging subsurface environments.

This Masterclass will explore multi-disciplinary approaches to tackle research challenges related to 
recovering energy and fuels from the deep subsurface and in ensuring that energy-related wastes 
sequestered at depth remain entombed for long periods.
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Thursday 7 July 2011

TIME:  09:00 - 09.45

ROOM: Banquet Hall South

KEYNOTE SESSION 2 

CHAIR:   Professor David Lumley

SPEAKER:    Professor Bruce E Hobbs
  University of Western Australia and CSIRO
 
TITLE:    The Thermodynamics of Giant Hydrothermal Ore Bodies  
  [GP061]

ABSTRACT: Understanding the emplacement of giant hydrothermal ore bod-
ies into the crust of the Earth is a fully coupled problem involving deforma-
tion, fluid flow and both endothermic and exothermic chemical reactions. The 
system is far from equilibrium. A model is developed whereby the Clausius-
Duhem relation is used to track the evolution of the system. It turns out that 
giant ore bodies can be viewed as evolving within a highly unstable exother-
mic “reaction vessel” (the alteration envelope) where precipitation of the 
mineralising phases promotes stability. The system can be treated as a phase 
transition where a critical level of damage induced by deformation promotes 
a series of coupled permeability enhancement-fluid infiltration-chemical reac-
tion processes that can result in unusually high concentrations of valuable 
metals. The development of spatially distributed redox-pH fronts plays a fun-
damental role in the evolution of the system. We discuss the critical factors 
that control this behaviour.

NOTES:

Thursday 7 July 2011

TIME:   09.45- 10.30

ROOM:  Banquet Hall South

KEYNOTE SESSION 2 

CHAIR:   Professor David Lumley

SPEAKER:    Professor Maurice B. Dusseault
  University of Waterloo, Waterloo Ontario, Canada
 
TITLE:    THM Coupling in Petroleum Reservoir Engineering   
  [GP063]

ABSTRACT: Coupling of thermal, hydraulic and mechanical processes in 
petroleum reservoir engineering is becoming de rigeur as more and more 
complex problems are addressed.  The simple linear-elastic class of problems 
(Biot thermo-poroelasticity) remains of interest for conventional competent 
reservoirs that do not experience yield, but increasingly the effects of non-
linear processes and non-constant properties must be addressed for cases of 
fractured strata, unconsolidated heavy oil sands, and oil shale pyrolysis.

NOTES:
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Thursday 7 July 2011

TIME:   11.00 - 11.20

ROOM:  Banquet Hall North

TECHNICAL PRESENTATIONS 

SESSION: 1A

CHAIR:   Professor Derek Elsworth

SPEAKER:   Mr J Florian Wellman
 
TITLE:    From outcrop to flow fields: combining geological   
  modeling and coupled THMC simulations [GP014]

ABSTRACT: Structural geological models are commonly used to determine 
the distribution of parameters (porosity, permeability, etc.) for realistic, 
3-D numerical simulations of thermo-, hydro-, chemical- and mechanical- 
(THMC) processes. Geological models contain uncertainties, but these are 
difficult to quantify with standard methods. We propose here an automated 
modular approach to combine complex 3-D geological modeling with THMC 
simulations. An automation is not easily possible in the standard workflow 
from geological modeling to mesh export, input file generation and simula-
tion analysis because several steps require manual interaction. We aim with 
our approach to automate all steps so that, after a change in the structural 
geological model, the simulation results can be updated directly. We propose 
that this automation enables a consideration of geological uncertainties in 
the process of THMC simulations that is not possible with standard methods. 

NOTES:

Thursday 7 July 2011

TIME:   11.00 - 11.20

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 1B

CHAIR:   Dr Ali Karrech

SPEAKER:   Dr Ali Karrech
 
TITLE:    Thermo-hydro-mechanical coupling using logarithmic  
  strain measures and co-rotational rates [GP035]

ABSTRACT: In this communication we focus on  the formulation of coupled 
fluid flow in thermo-elasto-plastic porous media. The model pushes forward 
the new description of finite strain using logarithmic strain measures and 
co-rotational rates. This formulation offers enough flexibility to include the 
effects of high temperature and pressure on the behavior of materials. It also 
ensures frame indifferent description which overcomes the aberrant oscilla-
tions produced by alternative classical co-rotational rates in shear zones. 

NOTES:
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Thursday 7 July 2011

TIME:   11.20 - 11.40

ROOM:  Banquet Hall North

TECHNICAL PRESENTATIONS 

SESSION: 1A

CHAIR:   Professor Derek Elsworth

SPEAKER:   Dr Xiaoli liu   
 
TITLE:    Bonded-particle modeling of fluid-driven fractures in  
  granular materials [GP049]

ABSTRACT: Fluid-driven fracture initiation and propagation process in 
granular materials is inherently a coupled hydro-mechanical problem. Bond-
ed-particle method was utilized to simulate the hydraulic fracturing process in 
granular materials, and different failure mechanisms were evaluated by ana-
lyzing the microcracks formation. Hydraulic conductivity is controlled by pore 
size and connectivity in the direction of flow, and a strain-dependent formula-
tion is preferred to highlight the inherent link between hydraulic conductiv-
ity and pore size. Results show that, for consolidated formation, fluid-driven 
fracture initiation and propagation are dominated by tensile failure. While for 
unconsolidated formation, shear failure seems to be more important than 
tensile failure during the hydraulic fracturing process. In general, the results 
of the fluid-driven fractures simulations were in accordance with the experi-
mental data.THMC simulations that is not possible with standard methods. 

NOTES:

Thursday 7 July 2011

TIME:   11.20 - 11.40

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 1B

CHAIR:   Dr Ali Karrech

SPEAKER:   Ms Gemma Bloomfield
 
TITLE:    Identifying advective groundwater flow from   
  geothermal logging in the Perth Metropolitan Area,  
  Western Australia [GP029]

ABSTRACT: A common assumption regarding heat flow in the Earth’s crust 
is that all heat is transported by conduction only, except in the immediate 
vicinity of active volcanoes. Sedimentary basins, however, often contain large 
volumes of water which can migrate through the permeable material, provid-
ing an alternative mode of heat transport that may, in some cases, dominate 
pure conduction.
This study investigated how advective flow might affect the geothermal 
potential of the sedimentary aquifers in the Perth Basin, Western Australia. 
Field work was conducted to simultaneously collect temperature and gamma 
ray profiles of 17 artesian monitoring wells. 

NOTES:
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Thursday 7 July 2011

TIME:   11.40 - 12.00

ROOM:  Banquet Hall North

TECHNICAL PRESENTATIONS 

SESSION: 1A

CHAIR:   Professor Derek Elsworth

SPEAKER:   Dr Hiroshi Asanuma  
 
TITLE:   Characteristics of microseismic events with large   
  magnitude from geothermal reservoirs [GP027]

ABSTRACT: The authors analyzed microseismic events with large 
magnitude recorded during and after hydraulic stimulations at Cooper
Basin, Australia in 2003 and at Basel, Switzerland in 2006.  The 
characteristics of the large events and their similarity/difference to the neigh-
boring events were evaluated by hypocentral distribution and source radius, 
similarity of waveforms, fault plane solution and volumetric strains induced 
by microseismic events. 

NOTES:

Thursday 7 July 2011

TIME:   11.40 - 12.00

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 1B

CHAIR:   Dr Ali Karrech

SPEAKER:   Jung-Woo Cho
 
TITLE:    Anisotropy of mechanical, seismic, and thermal 
  properties of transversely isotropic rocks in Korea   
  [GP038]

ABSTRACT: The experiments were conducted on three types of rocks, i.e., 
Asan gneiss, Boryeong shale, and Yeoncheon schist, which show clear evi-
dence of transverse isotropy. Cylindrical core samples having different folia-
tion angles were obtained at 15-degree intervals using the laboratory direc-
tional coring system established for this study. Apparent elastic constants, 
uniaxial compressive strengths, tensile strengths, ultrasonic wave velocities, 
and thermal conductivities were determined for samples with different fo-
liation angles. The elastic, seismic, and thermal properties obtained were 
compared with theoretical predictions based on second-order or fourth-order 
tensor transformation. 

NOTES:
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Thursday 7 July 2011

TIME:   12.00 - 12.20

ROOM:  Banquet Hall North

TECHNICAL PRESENTATIONS 

SESSION: 1A

CHAIR:   Professor Derek Elsworth

SPEAKER:   Dr Stefan Scheiner
 
TITLE:   Transport of ions in porous media: Estimation of   
  effective transport properties by means of a numerical  
  upscaling approach [GP017]

ABSTRACT: In engineering approaches, the electro-diffusive transport 
behavior of ions through charged porous media is often described by phe-
nomenological theories, directly formulated on the observation scale of the 
macroscopic material and disregarding the underlying physics on the particle 
scale. We propose a somewhat new approach, by derivation of a general-
ized macroscopic mathematical framework valid for both charged and un-
charged porous media, based on the classical Poisson-Nernst-Planck theory. 
A numerical upscaling scheme is employed for evaluation of the governing 
generalized equations, giving access to estimates of the effective diffusion 
coefficients and of the effective fixed charge concentration as functions of the 
electrolyte background concentration and of the surface charge.induced by 
microseismic events. 

NOTES:

Thursday 7 July 2011

TIME:   12.00 - 12.20

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 1B

CHAIR:   Dr Ali Karrech

SPEAKER:   Dr Yu Wu
 
TITLE:    A Dual Poroelastic Model Coupled THM Processes for  
  CBM Production [GP043]

ABSTRACT: A model is developed to represent the transport of a single 
component compressible gas in a deforming dual porosity – dual perme-
ability continuum where sorption and thermal induced volume changes are 
accommodated.  A general porosity and permeability model is developed to 
represent both the primary medium (coal matrix) and the secondary medium 
(fractures) under variable stress conditions. The model separately accom-
modates compressible gas flow and transport in the coal matrix and fracture 
systems and rigorously accommodates thermal transport in a dual porosity 
continuum. Permeability and porosity respond to changes in effective stress 
where sorption and thermal induced strains may build total stresses and ele-
vate effective stresses. Gas accumulation occurs in both free- and adsorbed-
phases and due to effective grain and skeletal compressibilities. 

NOTES:
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Thursday 7 July 2011

TIME:   12.20 - 12.40

ROOM:  Banquet Hall North

TECHNICAL PRESENTATIONS 

SESSION: 1A

CHAIR:   Professor Derek Elsworth

SPEAKER:   Dr Joshua Taron
 
TITLE:   EGS reservoir (THMC) modeling techniques and the  
  influence of bulk chemistry on mechanical stress   
  [GP048]

ABSTRACT: THMC simulators introduce new possibilities for examining the 
interaction and competition of fundamental processes in geothermal envi-
ronments. While fundamentally sound with regard to balance equations, the 
accuracy of such simulators is, and can only be, largely untested, due to the 
immense complexity of the process interactions being investigated. Valuable 
insights can be obtained, however, provided care is taken in precisely how, 
and more importantly, for what purpose, the simulators are applied. This 
work is a focused examination of the relationships between timescales of the 
most important physical processes in enhanced geothermal systems.

NOTES:

Thursday 7 July 2011

TIME:   12.20 - 12.40

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 1B

CHAIR:   Dr Ali Karrech

SPEAKER:   Dr Matthieu Vandamme
 
TITLE:    Carbon Dioxide Injection in Coal Beds: from Molecular
  Simulations to Reservoir Simulations [GP042]

ABSTRACT: Injecting carbon dioxide in coal bed methane reservoirs facili-
tates the recovery of the methane, a process known as enhanced coal bed 
methane recovery (ECBM). Such a technique enables also to store carbon 
dioxide, thus partially compensating the emissions of carbon dioxide associ-
ated with the consumption of the produced methane. But the injected carbon 
dioxide gets adsorbed at the surface of the coal pores, which makes the coal 
swell. Such a swelling leads to a closure of the cleat system (small natural 
fractures) of the reservoir and therefore to a loss of injectivity. In this work 
we propose a multiscale approach in order to compute the variations of in-
jectivity of the reservoir over time during the process of injection.  

NOTES:
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Thursday 7 July 2011

TIME:   14.00 - 14.45

ROOM:  Banquet Hall North

KEYNOTE SESSION 3

CHAIR:   Professor Maurice B. Dusseault 

SPEAKER:    Professor David Lumley
  Winthrop Professor, Woodside-Chevron Chair, and   
  Director of the UWA Centre for  Petroleum Geoscience
 
TITLE:    4D seismic monitoring of CO2 sequestration - theory and 
  practice [GP059]

ABSTRACT: 4D seismic monitoring is the science of repeatedly imaging 
the subsurface over calendar time to detect and quantify dynamic changes 
in the earth related to fluid flow, such as hydrocarbon production, CO2 
injection, groundwater/contaminant flow, etc.  The ability to image and 
monitor the CO2 sequestration process, vital for measurement, monitoring 
and verification (MMV) of carbon storage programs, depends on data 
repeatability quality, and the rock and fluid physics of CO2 in the storage 
reservoir. CO2 is injected at depths, pressures and temperatures that place 
it in the supercritical portion of its phase diagram.  Additionally, CO2 flow is 
not inert, it reacts geochemically with the rock and fluids in pore space over 
time.  These special features of CO2 injection create some interesting and 
challenging research problems in terms of monitoring CO2 and quantifying 
injected volumes at depth. I present mathematical relationships that relate 
seismic wave propagation to the effects of CO2 injection in terms of rock and 
fluid physics, geomechanical deformation and geochemical reactions. At the 
keynote presentation I show field data examples of these phenomena from 
various CO2 injection projects.

NOTES:

Thursday 7 July 2011

TIME:   14.45 - 15.30

ROOM:  Banquet Hall North

KEYNOTE SESSION 3

CHAIR:   Professor Maurice B. Dusseault 

SPEAKER:    Professor Lanru Jing
  Department of Land and Water Resources Engineering,  
  Royal  Institute of Technology 

TITLE:    Modeling coupled THMC processes of geological porous 
  media for safety assessments of radioactive waste 
  repositories [GP058]

ABSTRACT: The lecture will provide a summary review on the scientific is-
sues, achievements and outstanding issues of the international Decovalex 
project (1992-) on numerical modelling of the coupled THMC processes of 
geological media (granites, bentonite, clay rocks) for performance and safety 
assessments of geological radioactive waste repositories, with supports and 
participation of national radioactive waste management agencies and/or 
regulatory bodies from USA, Canada, Japan, Korea, China, Finland, Sweden, 
Germany, France, Spain, UK and Czech.  The focuses are on the scientific 
safety issues addressed, data support from a number of large scale interna-
tional underground laboratories, specific problems and difficulties, and plan-
ning for future research.and oil shale pyrolysis.

NOTES:
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Thursday 7 July 2011

TIME:   15.45 - 16.05

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 2A

CHAIR:   Associate Professor Vamegh Rasouli

SPEAKER:   Associate Professor Vamegh Rasouli
 
TITLE:    Seismic and geomechanical response of anisotropic  
  fractured rock masses [GP087]

ABSTRACT: The hydro-mechanical responses of rock masses are compli-
cated due to the existence of discontinuities at different scales. In mining 
and civil engineering applications, the structures are either at the surface 
(e.g. an open pit mine) or below the surface as large underground openings 
(e.g. tunnels). For these applications, the fractures are mostly accessible to 
some extent and therefore fracture properties, including dip and dip direc-
tion, opening and surface morphology could be surveyed for modeling and 
simulation purposes. However, in petroleum engineering applications, direct 
observation of fractures is impossible as the reservoirs are located deep 
underground and the wellbore size is very small. In this case, the use of in-
direct estimation of fracture properties through seismic methods is unavoid-
able. 
In this paper, a brief overview of a log based approach will be given to show 
how the mechanical properties of formations (including Young’s Modulus, 
Poisson’s ratio and uni-axial compressive strength) as well as the magnitude 
of in-situ stresses (i.e. vertical and two horizontal stresses) can be estimated 
from the physical response of rocks which is recorded using LWD or wire-line 
tools. A practical example is provided to better clarify the application range 
of this method. 

NOTES:

Thursday 7 July 2011

TIME:   16.05 - 16.25

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 2A

CHAIR:   Associate Professor Vamegh Rasouli

SPEAKER:   Professor Alison Ord
 
TITLE:    The Development of Redox-pH-fronts in Hydrothermal  
  Systems [GP078]

ABSTRACT: Most mineralised hydrothermal systems show the development 
of redox fronts with mineralisation concentrated at or near the maximum 
gradient in redox. In many instances a pH front is also spatially related to the 
redox front. These fronts occur at all spatial scales from the regional scale 
where they define the position of mineral camps, to the local scale where 
they define the positions of individual ore bodies, to the outcrop scale where 
they define the localisation of grade to the micro scale where they define the 
positions of metal concentration within say grains of pyrite or arsenopyrite. 
Such scale invariance (over perhaps 10 orders of magnitude) is reminiscent 
of critical systems and is characteristic of non-linear systems not at equilib-
rium. One common explanation of the fronts is the mixing of two or more 
fluids that originate in diverse chemical and physical environments. 

NOTES:



3938

Thursday 7 July 2011

TIME:   16.25 - 16.45

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 2A

CHAIR:   Associate Professor Vamegh Rasouli

SPEAKER:   Mr Oliver Gaede
 
TITLE:    Borehole Stability Analysis in a Rock Formation with  
  Coupled Anisotropic Damage and Chemical Weakening  
  [GP020]

ABSTRACT: A chemical disequilibrium between drill mud and rock 
formation can have a marked effect on borehole stability. Here, we 
investigate the influence of homogeneous and inhomogeneous diffusion of 
reactants into a rock formation that is susceptible to chemical weakening. 
A constitutive model, which allows for anisotropic damage evolution 
and chemical weakening, is developed on the basis of irreversible 
thermodynamics. This constitutive model is implemented into a finite 
element code for the calculation of stress and damage distribution around 
the borehole. The results show that the diffusion of chemical weakening 
agents enlarges the area around the borehole which undergoes damage 
evolution. Fast diffusion pathways lead to an inhomogeneous diffusion, which 
amplifies the effect. Thus, chemical reactivity and fast diffusion pathways 
can have significant impact on borehole stability and change the admissible 
mud weight window.      

NOTES:

Thursday 7 July 2011

TIME:   16.45 - 17.05

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 2A

CHAIR:   Associate Professor Vamegh Rasouli

SPEAKER:   Mr Adil M O Hussein
 
TITLE:    Overview on Formation Fine Migration through Brine  
  injectivity [GP004]

ABSTRACT: Fine migration by different authigenic clay minerals are major 
resource factors that can generate a formation well damaging through reduc-
tion of permeability in hydrocarbon petroleum reservoirs. These fine particles 
resulting from fresh water or fluid contact with clay-containing formation and 
can cause their movement through the porous media, become trapped in 
pore openings and throat, fill and plug the pore space of the formation. The 
fines particles could have been incorporate in the reservoir during geologi-
cal sedimentary deposition or introduced into the reservoir during production 
of well cycling life. Formation damage is often major factor in reducing the 
productivity of a well in a petroleum reservoir. 
Since repair of formation damage is usually difficult and costly, therefore, the 
objective of this paper is insight contribution and an overview on formation 
damage by fine migration including causes, sources, mechanisms, and effect 
factors 
including pervious experimental data in order to develop strategies for better 
management of the adverse processes to minimize, avoid and/or mitigate 
formation damage in petroleum reservoir.

NOTES: 
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Thursday 7 July 2011

TIME:   17.05 - 17.25

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 2A

CHAIR:   Associate Professor Vamegh Rasouli

SPEAKER:   Ghazal Lzadi
 
TITLE:    Evolution of Permeability and Triggered Seismicity:  
  Fluid Pressure, Thermal and Chemical Effects in   
  Enhanced Geothermal Systems [GP082]

ABSTRACT: Current world-wide scientific activities addressing geological 
CO2 
storage highligWe explore the complex interaction of coupled thermal, hy-
draulic, mechanical and chemical (THMC) processes that influence the evolu-
tion of EGS reservoirs in general, and in particular with reference to strong, 
low-permeability reservoirs with or without relic fracturing. We define and 
describe dominant behaviors that evolve with the evolution of the reservoir: 
from short-term stimulation through mid-term production and culminat-
ing in long-term decline. These include short-term response where effective 
stresses and thermal quenching dominate the behavior of the reservoir and 
are influenced by the local structure in the rock at the scale of a few meters 
and in particular the form and orientation of pre-existing fractures. on brine 
migration for a specific CO2 storage reservoir. 

NOTES:

Thursday 7 July 2011

TIME:   17.25 - 17.45

ROOM:  Banquet Hall South

TECHNICAL PRESENTATIONS 

SESSION: 2A

CHAIR:   Associate Professor Vamegh Rasouli

SPEAKER:   Dr Michael Kuehn
 
TITLE:    Evaluation of potential pressurisation and salinisation of  
  fresh water reservoirs by brine migration as a result of  
  geological CO2 storage [GP026]

ABSTRACT: Current world-wide scientific activities addressing geological 
CO2 storage highlight one question of utmost importance for the general 
feasibility of CO2 storage in saline aquifers: What is the risk for freshwater 
reservoirs by potential upward brine migration from saline aquifers as a 
result of pressure elevation in CO2 storage formations?

Within the scope of the present study, we applied large-scale coupled 
numerical multi-phase multi-component (CO2, water and salt) simulations 
on a high performance computing cluster system to identify the impact of 
pressure elevation on brine migration for a specific CO2 storage reservoir. 

NOTES:
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Friday 8 July 2011

TIME:   09.00 - 09.45

ROOM:  Seminar Room 1

KEYNOTE SESSION 4

CHAIR:   Professor Lanru Jing

SPEAKER:    Professor Xiating Feng
  Chinese Academy of Science, ISRM President

TITLE:    Coupled HMC processes of rocks: Lab Observations and  
  Site Evaluation [GP057]

ABSTRACT: Some typical results on the coupled HMC processes in rock 
micro and macro fracturing will be presented. These results were obtained 
by using new self-designed devices. Chemical solutions tested include 
NaSO4, CaCl2, NaCl, HCl and in situ water. The stress path including uniaxial 
compression, triaxial compression, and creep load, coupled with flow of 
chemical solutions were investigated. The results were compared with 
distilled water and air cases. The new features on the evolutionary feature of 
porosity of rock samples under uniaxial or triaxial compression with chemical 
solutions, uniaxial and triaxial compressive strength, young’s modulus of 
granite, sandstone and limestone affected by chemical – stress process with 
and without porous pressure, effect of chemical solutions on creep behaviors 
of sandstone, and effect of chemical solutions on fracturing schemes, 
cracking propagation features of sandstone and granite have been found. 
Based on tested results mentioned above, a new numerical method – elasto-
plastic cellular automation – HMC, is developed to simulate fracturing process 
affected by coupled HMC processes. The results are verified by laboratory 
tests. On the basis of the laboratory tests, a chemical enhancing method was 
developed and tested for 5 years at the site of Longyou Grottos in Zhejiang 
Province, China. The results indicated the elastic velocity of rockmass 
increased about 10% compared with without chemical enhance. 

NOTES:

Friday 8 July 2011

TIME:   09.45 - 10.30

ROOM:  Seminar Room 1

KEYNOTE SESSION 4

CHAIR:   Professor Lanru Jing

SPEAKER:    Professor Klaus Regenauer-Lieb
  The University of Western Australia

TITLE:    Non-equilibrium Thermodynamics for multi-scale  
  THMC coupling [GP065]

ABSTRACT: The ability to understand and predict how thermal, hy-
drological, mechanical and chemical (THMC) processes interact is fun-
damental to many research initiatives and industrial applications. We 
present (i) a new Thermal-Hydrological-Mechanical-Chemical (THMC) 
coupling formulation, based on non-equilibrium thermodynamics; (ii) 
show how THMC feedback is incorporated in the thermodynamics ap-
proach; (iii) suggest a unifying thermodynamic framework for multi-
scaling and (iv) formulate a new rationale for assessing upper and 
lower bounds of dissipation for THMC processes.with without chemical 
enhance. 
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TITLE:    Thermo-mechanical behaviour of compacted expansive  
  clay: experiments and modeling [GP069]

ABSTRACT: Compacted expansive clays are often considered as a possible 
buffer material in high-level deep radioactive waste disposals. After the 
installation of the waste canisters, the engineered clay barriers are subjected 
to thermo-hydro-mechanical actions in the form of water infiltration from 
the geological barrier, heat dissipation from the radioactive waste canisters, 
and stresses generated by clay swelling under nearly confined conditions. 
In the present work, an isotropic cell permitting simultaneous control of 
suction, temperature and pressure was used to study the thermo-mechanical 
behavior of compacted MX80 bentonite. Tests were performed at saturated 
state and unsaturated state, temperature from 25 to 80 °C, and isotropic 
pressure from 0.1 to 60 MPa. It was observed that heating at constant 
suction and pressure induces either dilation or contraction. 
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TITLE:    An Axisymmetric Model for the Prediction of the   
  Production of Methane and Water from Coal [GP013]

ABSTRACT: Coal seams have a dual porosity structure: micropores in the 
matrix and a fracture (cleat) network at the macroscale. Methane is usually 
stored in the micropores of the coal matrix as an adsorbate. Production of 
methane from coal seems is achieved by pumping out water leading to cleat 
pressure drawdown and hence methane desorption from the matrix, its 
diffusion through the micropores to the cleat system and out of the wellbore. 
A coupled numerical model is developed within FLAC3D to simulate 
the production of methane and water from 2 coal seams through 
depressurization and to investigate possibilities of land subsidence around 
the wellbore. The axisymmetric model 
simulates the drilling of a vertical wellbore through a formation containing 
2 coal seams. The model couples Geomechanics and fluid flow. Processes 
relevant to coal seam methane are included in the model. 
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TITLE:    A 3-D mixed thermo-hydro-mechanical model of soil 
  consolidation [GP012]

ABSTRACT: In realistic consolidation problems with complex 3D 
heterogeneous domains the efficient and accurate solution to the coupled 
system of the PDEs governing the mass and the energy balance in a 
deformable porous medium requires the use of advanced numerical 
algorithms. In the present communication a novel coupled 3-D numerical 
model based on an appropriate combination of Finite Elements (FEs), 
Mixed FEs (MFEs), and Finite Volumes (FVs) is developed with the aim at 
stabilizing the numerical solution. Elemental pressures and temperatures, 
nodal displacements and face normal Darcy and Fourier fluxes are used as 
primary variables. This leads to an element-wise conservative velocity field 
with the same order of approximation for both pore pressure and stress, 
and allows for the accurate prediction of sharp temperature convective 
fronts. A staggered technique is employed for the solution of the globally 
coupled thermo-hydro-mechanical model, where flow-deformation and heat 
transport are addressed iteratively by MFEs and FEs and by MFEs and FVs, 
respectively, at each time step. The model is successfully tested in two large 
size realistic and numerically challenging applications.
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TITLE:    Characterization of strain localization of saturated   
  coal under compressive loading condition using 
  micro-computed tomography and finite difference   
  modeling[GP041]

ABSTRACT: The behavior of saturated coal under compressive loads is 
very important for evaluating the coal mass stability and mining hazards 
control. This paper presents a numerical study of localized deformation 
process in saturated coal sample.  Our approach combines X-ray micro-
computed tomography (microCT) imaging with micro-finite difference 
analysis (microFDA).
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TITLE:    Influence of the temperature on the water content  
  curves: a micromechanical approach [GP077]

ABSTRACT: The homogenization method is used to investigate tempera-
ture effects on the water content--capillary pressure relationship and on the 
poro-mechanical behaviour of unsaturated porous media. Two micromechani-
cal models are proposed in order to highlight the influence of the deformabil-
ity of the solid phase on the 
macroscopic behaviour. In the last part of the paper, it is shown that coupling 
between the deformation of the porous solid and the capillary effects must 
be taken into account in order to predict non trivial temperature effects onot 
the capillary curve even if physicochemical effects as swelling overpressure 
inside clay particles are accounted for.
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TITLE:    Simulation on fracture evolution and seepage mutation  
  of water-resisting strata in coal seam floor above 
  aquifer [GP046]

ABSTRACT: The fractures developing, extending and running through 
each other of the water-resisting strata in floor is the main reason for the 
generation of water inrush passage of coal mine. The study on the seepage 
mutation of the 
water-resisting strata can predict the water inrush from coal mine floor. The 
software of the coupling system of flow and solid in rock failure process 
analysis is used to simulate the failure of water-resisting strata acted by the 
coal seam 
mining and obtain the deformation, stress distribution, failure characteristics 
and the seepage distribution of the water-resisting strata in coal seam floor. 
And then, the structural stability and the seepage stability of the water-
resisting strata is discussed to study the fracture evolution law and seepage 
mutation caused by the coal seam mining, which reveals the mechanical 
mechanism of water-inrush from floor above aquifer.
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TITLE:    A 3D numerical study on geomechanical response of a 
  structural reservoir due to gas injection[GP086]

ABSTRACT: The rapid growth in natural gas consumption has increased the 
need for gas storage, in particular in the form of injection into depleted 
reservoirs. Also, CO2 sequestration into the depleted reservoirs has 
attracted a large attention recently. Ensuring that the integrity of the 
reservoir and surrounding rocks are maintained is a key aspect during the 
plan and design phase of a gas injection project. 
A 3D simulation study was carried out in order to investigate the changes in 
stress regime and deformations of the rocks due to gas injection into a po-
rous formation. A 3D finite element (FE) program was developed in order to 
capture injection-induced stress and displacement fields. Data corresponding 
to a real field was used for this study. In this study the impact of formation 
structure was considered when injecting into a reservoir.
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TITLE:    Wellbore failure influence on coalbed methane   
  production and implications for enhanced coalbed   
  methane recovery [GP053]

ABSTRACT: Horizontal well technology has become a preferred method for 
recovering gas from coal seams and other reservoirs with low permeability, 
since it offers greater contact area with the productive layer than vertical 
wells. When a horizontal well is put on production, lowering of pore pressure 
induced by drawdown and depletion will increase the effective stress applied 
on horizontal wells, and when the stress exceeds coal strength, it would 
cause failure. 
In this study, a failure-induced s  train on permeability change model 
is developed. Based on this model, a set of coupling numerical models 
is developed to effectively simulate the coupled processes of coal 
geomechanical deformation and failure, gas flow and diffusion, gas 
desorption and coal matrix shrinkage with gas depletion. The numerical 
models not only evaluate the coal failure impact on CBM production, but 
also evaluate the impact of the wellbore size, in-situ stress, coal reservoir 
properties and gas shrinkage parameters on the stability of horizontal wells.

NOTES:
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TITLE:    Numerical evaluation of the chloride content variation  
  induced in an argillite layer by a ventilation experiment  
  [GP009]

ABSTRACT: A series of flow-through experiments on a single rock fracture 
in granite has been conducted under confining pressures of 5 and 10 MPa, at 
temperatures of 20 – 90ºC, and at pH of 7 for several hundred hours in each 
experiment. Generally, the fracture aperture monotonically decreased with 
time at room temperature, and reached a steady state in relatively short 
periods. However, once the temperature was elevated to 90ºC, the aperture 
resumed decreasing and kept decreasing throughout the rest of the experi-
mental periods. This reduction may result from the removal of the mineral 
mass from the bridging asperities within the fracture. 
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TITLE:    Chemical and mechanical effects in the evolution of 
  permeability in fractured carbonates [GP084]

ABSTRACT: We explore how fracture permeability in confined carbonates 
evolves due to flow of reactive fluids. Core plugs of the Captain Massive 
Limestone (from the Guadalupe Mountains in New Mexico) are saw-cut to 
form a smooth axial fracture that is subsequently roughened, to simulate a 
natural fracture, though with controlled surface topography. Either distilled 
water or 0.176 M NH4Cl solutions are circulated through these plugs, where 
fracture roughness, fluid pH, and confining stresses are tightly controlled.  
Throughout the experiment we measure the fluid flow rate and chemical 
composition of the effluent fluid.  Mass balance conducted on the effluent 
fluid mass and on dissolved components independently constrains the evolu-
tion of permeability and mineral mass removal.   
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TITLE:    Computational simulation of coupled problems in   
  mineralizing systems: mathematical simulation aspects  
  [GP064]

ABSTRACT: Computational simulation of coupled problems in mineralizing 
systems is an import topic in the field of computational geoscience, which is 
an emerging discipline of multi-disciplinary crossing characteristics. As com-
putational simulation has opened a new way for dealing with many unsolved 
geoscience problems, this presentation will discuss the computational simula-
tion aspects of coupled problems in mineralizing systems that usually involve 
multi-scales and multi-processes.
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TITLE:    Key challenges of coal seam gas extraction in Australia:  
  an industry perspective
 
ABSTRACT: When coal seam gas is extracted, complex interactions of 
stress and chemistry have a strong influence on the properties of coal. The 
complexity of these interactions presents a number of challenges for the 
gas production. This presentation will discuss some of the major challenges, 
including coal seam gas reservoir characterization, formation evaluation, gas 
recovery stimulation, and drilling completion.
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TITLE:    Unsaturated hydraulics and reactive transport fully  
  coupled for the simulation of concrete carbonatation  
  [GP008]

ABSTRACT: We propose a complex model of atmospheric carbonation, 
taking into account the full chemistry of concrete and all chemical 
exchanges, and the feedback of chemistry on unsaturated hydraulics. 
Chemistry can be both at equilibrium or kinetically-controlled (if only 
partially). Temperature, saturation and CO2 partial pressure are treated as 
chemical concentration in a global nonlinear system. To solve this system 
we use a classical Sequential Iterative Approach (SIA), with the Fixed-
Point algorithm. We adapt the Sequential Iterative Approach to the possible 
presence of partial kinetics by creating a chemical sub-system containing 
only the species controlled by reactions at thermodynamic equilibrium. The 
use of a complete chemical model instead of a simplified one allows us to 
have a direct access to the chemical outputs such as the pH, which are of 
vital importance for the studying of concrete durability, for example in the 
context of nuclear waste storage. 
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TITLE:    Coupled modelling of the chemo-poromechanical   
  behaviour of wellbore cement in the context of CO2  
  storage [GP047]
 
ABSTRACT: The aim of this study is to estimate the damage risk of 
the cement in the context of CO2 storage in post-injection conditions. 
The influence of carbonation on the mechanical behaviour of wellbore 
cements is therefore investigated. The chemo-poromechanical model 
presented accounts for the major chemical reactions occurring within the 
cement matrix. Chemical reactions are considered in order to evaluate the 
consequences of the presence of CO2 on the amount of dissolved matrix 
and precipitated carbonates. Cement matrix dissolution is taken into account 
through the introduction of a chemical porosity. Carbonates are modelled as 
a crystalline phase with its own mechanical properties. 
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TITLE:    A model of coal-gas interaction under variable   
  temperatures [GP080]

ABSTRACT: Although coal-gas interactions have been comprehensively 
investigated, fewer studies consider the impact of thermal effects. In this 
study, a fully coupled model of coal deformation, gas transport, and thermal 
transport is developed and solved using the finite element method. A gen-
eral model is developed to describe the evolution of coal porosity under the 
combined influence of gas pressure, thermally-induced solid deformation, 
thermally-induced gas adsorption change, and gas desorption-induced solid 
deformation. This porosity-evolution relationship is implemented into a fully 
coupled model for coal deformation, gas transport, and thermal transport 
using the finite element (FE) model. 
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TITLE:    The improved coal-bump model considering the effect  
  of gas [GP037]

 
ABSTRACT: Coal bump, as a special form of release of ground pressure, 
have already been one of the most dangerous hazards to underground min-
ing safety in China. A number of coal-bump models have been developed 
to quantify coal failure under assumption that bump is a kind of non-gas 
induced outburst. However, a great deal of micro-seismic monitoring, gas 
monitoring and investigation in site indicate that there were gas abnormal 
gushes before and after events. Thus, it is doubtful that coal bump was just 
coal outburst while the effect of gas can be neglected. Considering coal res-
ervoir as geological body composed of coal matrix and gas, this theoretical 
model introduces coal-gas interactions based on the elementary theory of 
bump developed by Lippmann, which can be used to analyze the mechanism 
of coal bump occurring in the roadways with rock roof and rock floor. 
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TITLE:    Uranium deposit modeling using Thermal-Hydraulic- 
  Mechanical-Chemical coupling [GP030]

ABSTRACT: Simulation of hydrothermal systems requires a coupled 
analysis of thermo-hydro-mechanical-chemical (THMC) processes to 
represent the problem in a realistic manner. This paper presents a 
formulation and implementation to couple the hydro-thermo-chemical 
capabilities of an in-house reactive transport package with a rate-dependent 
mechanical formulation implemented using Abaqus/StandardTM, including 
continuum damage mechanics for geomaterials. The resulting code solves 
sequentially the coupled THMC mechanisms and considers various feedback 
mechanisms including shear heating and damage. 
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TITLE:    Numerical evaluation of the chloride content variation  
  induced in an argillite layer by a ventilation experiment  
  [GP007]

 
ABSTRACT: In the context of long term storage of high level nuclear 
wastes in deep argillaceous formations, it is important to evaluate the conse-
quences of the perturbations which will be imposed to the rocks, during the 
different phases of the storage life time. In particular, the hydrological and 
chemical aspects are of primary importance to evaluate the risks of radio-
nuclides migration to the biosphere. For this purpose, laboratory and field 
experiments are conducted all around the world, in different host rocks. In 
Switzerland, an underground research laboratory has been installed in argil-
lite, in the Mont Terri highway tunnel. Among the various experiments per-
formed there, one experiment, called the Ventilation Experiment, has been 
devoted to the study of the hydro-chemo-mechanical changes induced in the 
rock because of the ventilation of the drifts and galleries. This experiment 
lasted more than four years, during which many sensors recorded the rock 
response upon two wetting and drying cycles. 
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TITLE:    Simulation of the spalling phenomena at the Äspö Pillar 
  Stability Experiment by the coupled T-H-M analysis  
  using the damage model [GP033]

ABSTRACT: In the DECOVALEX-2011 project, the simulation of the spalling 
phenomena at the Äspö Pillar Stability Experiment was carried out. This 
experiment was a large scale experiment with the objective to determine the 
yielding strength of crystalline rock. The experiment was performed at the 
Äspö Hard Rock Laboratory facility owned by the Swedish Nuclear Fuel and 
Waste Management Co.
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TITLE:    Heterogeneity Effects on Chemical flooding [GP044]
 
ABSTRACT: Enhanced oil Recovery is increasing in importance as the 
proved crude oil reserves are being depleted. Chemical floods are one of the 
tools to increase recovery, however, is still active area of research and lays 
at the intersection of geochemistry, pore structure, microemulsion, fluid flow 
and chemical transport in porous media.  This paper describes experimental 
work done on the study of heterogeneity effects on the efficiency of alkaline 
surfactant flooding. 
This study is based on the use of sand packs and monitors the effect of that 
controlled heterogeneity on the enhanced oil recovery by ASP slug. The ini-
tial core floods showed increased EOR, this current study with its experimen-
tal set up is almost ready and is to be conducted soon.
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TITLE:    Numerical simulations for the coupled thermal-  
  mechanical processes in Aspo Pillar Stability Experiment  
  –continuum and discontinuum based approaches   
  [GP039]

ABSTRACT: In this paper, the coupled thermal-mechanical processes 
in the pillar stability experiments, which carried out at the Äspö Hard 
Rock Laboratory by the Swedish Nuclear Fuel and Waste Management 
Company (SKB), were simulated using both Finite Element Method (FEM) 
and Distinct Element Method (DEM) with particles. The main purpose for 
in-situ experiment is to investigate the yielding strength of crystalline rock 
and the formation and growth of the excavation disturbed/damaged zone 
(EDZ) during excavation and heating processes. For the 3-D numerical 
simulations using FEM (called THAMES), the measured in-situ stress and 
its time evolutions (stress re-distribution) due to the tunnel and two 
borehole excavations, pressurize in one of the borehole as well as heating 
process were considered. On the other hand, in 2-D DEM simulations, one 
of the borehole cross sections (in 2-D) was selected and modeled as an 
assemblage of many particles bonded each other to investigate the failure 
mechanism during excavation and heating processes in detail including crack 
propagation at the borehole surface (spalling phenomena). 
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TITLE:    Study of a co-polymer targeting at polymer-flooding 
  application in Daqing Oil Field [GP076]
 
ABSTRACT: A co-polymer, named KP, was synthesized from acrylamide 
monomer and a small amount of a hydrophobic monomer N-dodecyl acryl-
amide (AMC12) via micellar polymerization in water. The polymer, with 
significantly high salt-resistance, was specially designed for the polymer-
flooding application in Class II reservoir in Daqing oil field. The influence of 
adding sodium formate on the molecular weight of KP has been studied, as 
well as the enhancement of water solubility of KP by adding surfactant Triton 
X-100. The salt-resistance of KP was experimentally evaluated and flooding 
tests were conducted. 

NOTES:
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TITLE:    Numerical simulation of microbial enhanced oil recovery  
  in heterogeneous porous media [GP072]

ABSTRACT: Microbial enhanced oil recovery (MEOR) has been studied 
through laboratory experiments, field applications and numerical simulations. 
Mathematical models for microbial enhanced oil recovery have been 
developed in reservoir engineering over the past two decades.  In many 
previous MEOR modelling studies the residual oil saturation has been 
assumed to be a constant.  This assumption is inconsistent with the MEOR 
objective. In this study, the functional relation between the residual oil 
saturation and the capillary number is achieved numerically through a 
fully coupled biological (B) and hydrological (H) finite element model. 
Furthermore, the BH model is extended to include the rock heterogeneity 
as characterized either by a statistical method or by a non-destructive 
imaging technique (X-ray CT scan).  The model is applied to a series of 2D 
numerical experiments to investigate the influence of different parameters 
controlled the onset of oil mobilization in heterogeneous porous media on 
the residual oil saturation and the oil recovery. The residual oil saturation 
reductions in the X-ray CT image are reported during the MEOR processes. 
Comparison of water contents with and without bacteria for homogenous 
and heterogeneous porous media is presented. Results show that the MEOR 
increases the oil recover and the heterogeneity of the rock has a significant 
effect on the MEOR processes. 
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TITLE:    Permeability evolution in naturally fractured sorbing  
  media: coal and tight shales [GP083]
 
ABSTRACT: We explore important couplings between the infiltration of 
CO2 into fractured coals and into shale caprocks to examine changes in the 
storage and transport properties that may be helpful in ensuring long-term 
sequestration. These effects include the potential sorption of gas into organic 
matter in both the coals and shales with the effect of long term fixation and 
also the swelling-induced reduction in permeability that may create a self-
sealing capability. We show how changes in permeability in both coals and 
shales are indexed to sorption-induced swelling, even for conditions of zero 
mechanical restraint. A model of a discretely-fractured medium is used to 
identify modes and magnitudes of permeability change, as a function of gas 
pressure and effective stress and related gas content. This model is used to 
explain observations of non-monotonic changes in permeability of both coal 
and shales infiltrated with CO2.  
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TITLE:     A numerical analysis of hydrate-bearing subsoil during 
  dissociation using a chemo-thermo-mechanically   
  coupled analysis method [GP060]
 
ABSTRACT: Recently methane hydrates are viewed as a potential energy 
resource since a large amount of methane gas is trapped mainly within 
ocean sediments and regions of permafrost. In the present study, I present 
a numerical analysis of seabed ground during gas hydrate dissociation in 
hydrate-bearing sediments. A production process in the sea bed ground 
has been simulated by a chemo-thermo-mechanically coupled analysis 
method. The behavior of multiphase materials has been described within 
the framework of a macroscopic continuum approach through the use of 
the theory of porous media, i.e. the ground is modeled to be superposition 
of four phases of hydrate, soil, water, and gas. In the proposed simulation 
method, we have taken into account of the phase changes from solids to 
fluids such as water and gas, the flow of fluids, heat transfer, and the ground 
deformation.
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TITLE:    Sustainable Heat Farming and Co-Generation Using  
  Lower Grade Geothermal Resources in the Northeastern  
  U.S. [GP056]
 
ABSTRACT: For geothermal to have a national impact as a major energy 
supplier in the U.S., deployment must eventually utilize lower grade 
hydrothermal or Enhanced Geothermal Systems (EGS) resources.  In these 
locations the costs of drilling as a function of depth will limit produced 
fluids to lower temperatures.  This limitation favors applications for direct 
use and co-generation of electricity and heat especially where the demand 
is high and the potential large.  The Northeast region of the US where 
geothermal gradients are low and annual heating loads are substantial is 
of special interest. The presentation will characterize the thermodynamic, 
environmental, and economic advantages that geothermal could provide for 
sustainable renewable energy recovery and use.   
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TITLE:    A Monte Carlo study of the effects of heterogeneity on 
oil 
  recovery by spontaneous imbibition [GP034]

ABSTRACT: We investigated the effects of heterogeneity on oil recovery by 
spontaneous imbibition using a Monte Carlo approach based on multi-phase 
simulations in a dual-domain, water-wet porous material. The dual-domain 
was idealized as a series of parallel high-permeability zones set within a 
lower permeability matrix. This study was directed at understanding the 
effects of heterogeneity of the matrix materials on the simulated recovery of 
oil from this domain. 
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TITLE:    Mechanisms of fluid displacement in coal seams: theory  
  and applications [GP031]

ABSTRACT: The mechanism of fluid displacement in coal cleats is the 
fundamental knowledge for mining safety, coalbed methane production and 
CO2 sequestration in coal seams.  
In this paper, the unique characteristics of fluid displacement in coal are 
discussed and several applications are proposed accordingly. The results 
show that mechanisms of fluid displacement in coal seams is different 
from conventional reservoirs which have significant implications on coalbed 
methane production, core flooding tests on coal specimens and CO2 
sequestration in coal seams.

NOTES:



7372

Saturday 9 July 2011

TIME:   11.20 - 11.40

ROOM:  Seminar Room 1

TECHNICAL PRESENTATIONS 

SESSION: 6A

CHAIR:   Dr Jungho Park

SPEAKER:   Ms Hongyan Qu
 
TITLE:    Simulation of thermal effect on coal permeability during CO2  
  injection [GP040]

ABSTRACT: The development of the capabilities for simulation of the thermal ef-
fect of CO2 injection into coal seams has not been much studied. We have 
developed a non-isothermal model to simulate the strongly coupled non-linear gas 
flow and matrix deformation. 2 non-isothermal cases of injected gas with the 
temperature higher and lower than the temperature of coal seams were studied, 
comparing with the isothermal case. 
Since this model involves the balance of thermal energy and the law of heat transfer, 
we are capable of investigating the effects of temperature variation on each term 
of the effective strain during the CO2 injection scenarios, as well as the variations 
of fluid properties over a range of sub- and supercritical thermodynamic conditions, 
which helps better understand the physical processes. 
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TITLE:    Numerical modeling of three dimensional hydromechanical  
  behavior of rock mass in the foundation of Roudbar dam,  
  Iran in order to evaluate seepage flow through the   
  foundation [GP051]

ABSTRACT: Hydomechanical coupling is a key factor controlling water flow 
through foundation rock of dams. In this study, hydromechanical couplings 
in rock foundation of Roudbar Dam have been investigated using three 
dimensional distinct element method. Numerical analyses were performed in 
three stages in order to modeling hydromechnical behavoir of the founadtion 
rock before and after construction of the dam body as well as during 
impounding the reservoir. Resultes show that due to dam construction (prior to 
the reservoir impounding), the permeability of the foundation rock decreases 
so that the fractures apertures decreases by a factor of about2-4 in upstream 
region and reaches the residual value in region below the dam body. The flow 
rates in the foundation rock are significantly controlled with the permeability 
change, i.e. aperture distribution, prior to the reservoir filling. 
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TITLE:    A capillary based analytical solution for unstable front  
  of CO2-Saline during injection [GP081]

ABSTRACT: An analytical frame-work is developed for quantification of 
dynamic interfacial interaction between injected gas (or super critical CO2) 
and the host 
saline. This problem is the same one which has been studied by 
Nordbotten et al. ([1] and [2]), Hesse et al. [3] and Juanes et al. [4]. This 
analytical frame-work is more general and is not based on sharp interface 
approximation and despite the previous works effects of the unstable front 
are included. In the following approach, evolution of a rarefaction wave 
is proved and a simple method based on capillary pressure concept is 
introduced to estimate the position of Isosaturation for different times. which 
helps better understand the physical processes. 
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TITLE:    PIV measurement of the shell side flow characteristics of  
  shell-and-tube LNG vaporizer [GP010]

ABSTRACT: Shell-and-tube vaporizers are the most commonly used and 
dominated types of vaporizers in LNG realm. Due to efficient performance, 
Shell-side flow in this type of vaporizers has received considerable attention 
and has been investigated extensively. However, the detail flow structure in the 
shell needs to be determined for reliable and effective design. Therefore, the 
objective of this study was to clarify the flow structure in shell by particle image 
velocimetry (PIV). 
Experiments were conducted using two types of model; 15% baffle cut having 
inlet and outlet positions in the direction of 900 to the cut and 30% baffle cut 
having inlet and outlet positions in the direction of 1800 to the cut. Each test 
section contains 169 mm I.D. and 344.6 mm length. The flow features were 
characterized in different baffle cuts with regards to the velocity vector field, 
vortex structure, stream line, turbulent intensity and Turbulent kinetic energy. 
The results show that the flow characteristics of the 15% baffle cut type 
vaporizer are comparable to the 30% baffle cut type vaporizer.

NOTES:
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TITLE: Heterogeneity effect of tight sandstone gas reservoirs  
  on CO2 sequestration [GP068]

ABSTRACT: Supercritical CO2 can be used as a driving gas to displace the 
native gas CH4 for methane production enhancement. After the completion 
of displacement this CO2 is expected to be permanently stored in the tight 
sandstone gas reservoir. Tight sandstone usually has heterogeneities such 
as fractures and cavities on our interest scale. These heterogeneities may 
affect the CO2 storage capacity. How do these heterogeneities affect the 
storage capacity and transport of the CO2 in both matrix and fractures? 
In this study, we numerically investigate fractures and cavities induced 
heterogeneities on the storage and transport (permeability) of CO2 in tight 
sandstone reservoir. 
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TITLE:    Ionic Effect Study of Green Surfactants on Microemulsion  
  Phase Behaviour under Laboratory Conditions for    
  Enhanced Oil Recovery [GP088]

ABSTRACT: Ions play a vital role in micro-emulsion phase behaviour for 
Enhanced Oil Recovery (EOR). The ionic effects of green surfactants on micro-
emulsion system are not yet well defined. The phase behaviour of micro-
emulsion is complex and dependent on a number of components including: 
the types and concentrations of the surfactants, co-surfactants, hydrocarbons, 
brine, and temperature. Middle phase micro-emulsion can be designed that 
have low Interfacial Tension (IFT) for oil recovery agents. This study focuses 
the effect of anionic and non-ionic surfactant concentrations, types and 
concentrations of surfactant and co-surfactant, and mixture of anionic and non-
ionic surfactants on middle phase micro-emulsion through salinity scan.
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TITLE:    Ground shock mitigation in unsaturated Singapore soil  
  media [GP015]

ABSTRACT: Diffraction and attenuation of blast-induced stress waves in 
underground media are complicated, particularly in unsaturated soil mass. 
The diffraction and attenuation of stress-waves are greatly influenced by the 
mechanical and geometrical properties of the porous media. This property of 
stress-wave attenuation can be reasonably utilized to protect a buried un-
derground structure from explosion. 
This paper presents some theoretical and numerical analyses of ground 
shock propagation in unsaturated Singapore soils.

NOTES:



80

NOTES


