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Geomechanics -- Major impact
on Risk and Assurance in the O&G industry
--from far-field to near-wellbore scale

Paramount for Increased National Energy Supplies from Heavy oil and Shale Gas
Reserve Recovery Assurance particularly in deepwater reservoirs, tight formations
Increase O&G Reserves through precise and efficient Fracturing and stimulation Designs
Reserve Access and Recovery Management throughout Reservoir Life in Arctic Areas
Essential for Cost Management and viability during Wellbore drilling and Construction
Assurance of Total life access to reserve via mitigation of failure in the seal, casing and faults
Life Long Cost Containment through Sand and Hydrate Management
Design Basis for completions in highly faulted Reservoirs and near of Salt Bodies
Management of E&P Wastes through Injection and Assurance of Environmental compliance

Risk Management in deep HTHP Environments

6
Fellows Panel, 4BARMASymp http://armarocks.org/past_conferences/asheville2009/kn_fellows.pdf




Maurice Dusseault’s View

Petroleum Geomechanics Areas. ..

+ Borehole stability (+ chemistry, diffusion,
wellbore hydraulics...)

+ Hydraulic fracturing (+ fracture and porous
media flow of fluids & slurries, filtration...)

+ Reservoir compaction (+ reservoir mechanics,
geological history, mineralogy...)

+ Sand production (+ capillarity, hydrodynamic
forces...)

+ Thermally-induced casing shear (+ thermo-
dynamics, fluid flow...)
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SHALE SYMPOSIUM

In conjunction with the

13th International ISRM 2015 Congress and CIM Convention 2015

May 11-13,2015 * Palais des Congrés, Montréal, Québec, Canada

sShale and Rock Mechanics
as Applied to Slopes, Tunnels, Mines and Hydrocarhon Extraction

Rock Mechanics
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Symposium Is Included with full ISRM 2015 Congress registration.
Detailed schedule will be available at www.isrm2015.com.

For further information: Herbert Einstein: einstein@mit.edu

- www.isrm2015.com
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TRAP SEAL
A concave-downwards geometric arrangement (a.k.a. “Cap rock”)
of seal(s) and/or of impermeable lateral equivalents Typically an impermeable ductile stratum,
of the reservoir rock; commonly an anticline or a commonly shale or evaporites, precluding
stratigraphic pinchout. Must exist in three dimensions. further upward migration Seep
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.f??ﬁ‘{};lgs O|I-wgter contact
il Water-filled reservoir
not labeled. Two pools
Stain :
left by migrating oil the upper trapped

structurally and
the lower trapped
stratigraphically.

Secondary migration

Primary migration _
RESERVOIR

A porous and permeable material in which the hydro-
carbons reside. Typically a layer of sandstone or lime-
stone; could be a fractured stratum of impermeable rock.

MIGRATION pathway FIVE ELEMENTS OF
A d bl duit
teiemieg oM SOUICS 0 feservoir; commonly A PETROLEUM
reservoir a layer of sand or sandstone, ACCUMULATION
SOURCE or a fault or fracture system. and some sssaclated

A deposit rich in organic matter, which typically consists of the remains features

of phytoplankton; typically a fine-grained marine or lacustrine sediment ; :
(e.g. an organic-rich shale). It must have been buried to a depth at which in an absurdly simple example
it was subjected to considerable temperature for considerable time. LBR PetroleumFive04.0dg 5/2011 rev 9/2011

Univof Georgia, Geologyeptslide deck




RAllSUAUK S [ Croicinmt COCICHCC GhHd QUDSUT JCC UCOIOK Y

TRAP SEAL
A concave-downwards geometric arrangement (a.k.a. “Cap rock”)
& seal(s) and/or of impermeable lateral equivalents Typically an impermeable ductile stratum,
ONe reservoir rock; commonly an anticline or a commonly shale or evaporites, precluding
stratigrahic pinchout. Must exist in three dimensions. further upward migration Seep

w9t s ceeee TEIPT LT 9090 990 999\ QLT 0 99000 R Y 0y ey MTv e

Gas-filledyZgservoir

Gas-oil comgct

For upper Oil-filled reservoy
pool Possible tar mat
—ame Oil-water contact

features

ist for | -fi i
e,’)‘lf& 0 lvex Water-filled reservoir
not labeled. Two pools
Stain |
left by migrating oil thsetrlﬂ%?frratnr? %'r)%d

Secondary migration the lower trapped
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— RESERVOIR
A porous arMpermeable material in which the hydro-
carbons reside.\pically a layer of sandstone or lime-
stone; could be a fra&{ured stratum of impermeable rock.

MIGRATION pathway ELEMENTS OF
A porous and permeable conduit :
Water-filed  ffOM source to reservoir; commonly A TROLEUM
reservoir a layer of sand or sandstone, ACCUNJILATION
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A deposit rich in organic matter, which typically consists of the remains features
of phytoplankton; typically a fine-grained marine or lacustrine sediment in an absurdly simple ex\gle

(e.g. an organic-rich shale). It must have been buried to a depth at which
it was subjected to considerable temperature for considerable time.
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