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SHALE GAS OPPORTUNITYSHALE GAS OPPORTUNITYSHALE GAS OPPORTUNITYSHALE GAS OPPORTUNITY(Next Resouces???)(Next Resouces???)
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HIGHLIGHTSHIGHLIGHTS
 The definition of gas shale is understood (in US)The definition of gas shale is understood (in US)g ( )g ( )
 Complete Complete geochemistrygeochemistry and laboratory analysis are definitely required to and laboratory analysis are definitely required to confirm the parameter of gas shale potentialconfirm the parameter of gas shale potentialp g pp g p
 One (1) D Basin Modeling are needed to check the gas shale maturity One (1) D Basin Modeling are needed to check the gas shale maturity distributiondistribution
 Seismic interpretation approach are also required to complete and Seismic interpretation approach are also required to complete and establish the gas shale play map, and also to make prospects priorityestablish the gas shale play map, and also to make prospects priorityg p y p, p p p yg p y p, p p p y
 It is an expensive project but..It is an expensive project but..
 “YES, WE HAVE THE GAS SHALE POTENTIAL !!”“YES, WE HAVE THE GAS SHALE POTENTIAL !!”YES, WE HAVE THE GAS SHALE POTENTIAL !!YES, WE HAVE THE GAS SHALE POTENTIAL !!
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SHALE GAS
 Schlumberger – Illinois , 2007
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CHARACTERISTICS OF SHALE GAS
 Schlumberger – Illinois , 2007
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CHARACTERISTICS OF SHALE GASCORECORETHIN SECTIONTHIN SECTION
 SEMSEM
 Schlumberger – Illinois , 2007
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GAS SHALE PLAY : unconventional resources

Page 7
                        
                        

TYPES OF SHALE GASTYPES OF SHALE GAS
 • Biogenic Gas : formed at shallow depth and low temperature by anaerobic bacterial decomposition of sedimentary organic matter
 • Thermogenic Gas : formed at high depth and temperature by thermal cracking of oil into gascracking of oil into gas
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What Is Gas Shale Play ?
 TOC richOvermatureOvermature
 condition
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GAS CONTENT
 In shale reservoirs, gas is stored in three ways :• as free gas within the rock pores (1) and natural fractures (2)• as adsorbed gas on organic material (3)
 These different storage mechanism affect the speed and efficiency of gas production
 Determination of gas content has relied on desorption studies of core and cutting samples by onsite or laboratory test
 OGIP = Free Gas + Adsorbed Gas
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TECHNOLOGY : Hydraulic Fracturing
 Shales are so tight that gas typically flows only through fractures
 Barnett Shale
 Fracing is used to initiate production in lower permeability reservoir and restimulate production in older wells
 In many cases, flow from restimulation has increased to initial rates or, to superior levels of production than the
 Restimulationsuperior levels of production than the well had previously experienced
 Well : Mitchell Energy 2 Boyd Townsite

Page 11
                        
                        

TECHNOLOGY : Horizontal Drilling
 • Gas shale play reservoir are much more extensive in horizontal dimensions than in verticalvertical.
 • In area where lithologic barrier is thin or absent, horizontal drilling is much more effective than vertical
 • Multi wells from a single pad have cheaper costcost.
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GAS SHALE BASIN OF THE US
 Marcellus
 L i
 500 TCF
 Haynessville245 TCF
 Lewis97 TCF
 20 tcfFayetteville
 20 TCFBarnett
 20-252 TCFWoodford
 4 TCF
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GLOBAL SHALE GAS RESOURCES POTENTIAL
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Core ExamplesCore Examples
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Image Log (Formation Micro Imager)
 Example of an image log from a horizontal Barnett well. In adition to the natural fractures(labeled), a large drilling-induced fracture can be seen running along the axis of the borehole (dashed line).
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Pressure vs TemperaturePressure vs Temperature
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Maturity vs TOCMaturity vs TOC
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GAS SHALE DISTRIBUTION
 Maturity MapIsopach Map Structure Map
 Gas shale map is combination between isopach map of source rock and maturity map.Maturity map of Barnett shale doesn’t reflect isopach map due to complex thermal historyThere is hydrothermal event associated with Ouachita Thrust and Mineral Wells faults
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COMPARISON OF US GAS SHALE PLAYS
 Several prerequisites assumption :1. Average TOC : 4 - 12 wt%.g2. Maturity Window : dry gas or
 overmature condition3. Minimum Ro: 1.3%.4. Average Net Thick. : 100 FT.5. Located in inversion zones for
 cheaper costs
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GAS SHALE LOG FEATURES (1)
 Green Point ShaleGreen Point ShaleBackground resistivity
 Gas peak 1.6%
 Gas peak 5.78%
 Several wells shows :• High GR (shale)g ( )• High resistivity• High gas reading in streaks
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GAS SHALE LOG FEATURES (2)Barnett Shale Lewis Shale
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GAS SHALE LOG FEATURES (3)
 Schlumberger – Illinois , 2007
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MATRIX PERMEABILITY
 Schlumberger – Illinois , 2007
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PRODUCTION PREDICTION(Si l f ll f d h l )(Simulator for naturally fractured shales)
 Schlumberger – Illinois , 2007
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UEP of Source Rocks UEP of Source Rocks PotentialPotential(Petroleum System Study (Petroleum System Study –– Medco Libya)Medco Libya) MEDCOENERGI
 T ShaleT Shale(45.7 mmbeo/km2)(45.7 mmbeo/km2)
 AW ShaleAW Shale(15.4 mmbeo/km2)(15.4 mmbeo/km2)
 Th ShaleTh Shale(9.5 mmbeo/km2)(9.5 mmbeo/km2)
 M ShaleM Shale(5.7 mmbeo/km2)(5.7 mmbeo/km2)
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ToolBox Calculation Method (Source Rocks)ToolBox Calculation Method (Source Rocks)
 Hydrogen Index (HI)Hydrogen Index (HI) Total Organic Content (TOC)Total Organic Content (TOC)
 TT AwAw ThTh MM
 Hydrogen Index (HI)Hydrogen Index (HI) Total Organic Content (TOC)Total Organic Content (TOC)TT AwAw ThTh MM
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Summary of Toolbox CalculationSummary of Toolbox Calculation MEDCOENERGI
 T Shale(45.7 mmbeo/km2)

Page 28
                        
                        

CONCLUSION
 1. (Thermogenic) gas shale play is gas accumulation in shale source rock.
 2. Gas shale play characterized by large areal extent, large HC in place, absence of truly dry holes, high cost and high technology.
 3. Gas shale play prerequisites assumption : (a) TOC is 4 – 12 wt%, (b) overmature condition - min. maturity is 1.3% Ro, (c) net thickness is 100 ft, and (d) located in inversion zone for cheaper cost.
 3. Gas shale stored in 3 ways : as free gas in fractures and pores, and as adsorbed gas on mineral surface. OGIP is accumulation of these ways.
 4. Hydraulic fracturing and horizontal wells are the most important technology in gas shale play.
 5. Gas shale play has tremendous resources but not for the faint of heart or the thin of wallet.
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EACH PLAY IS UNIQUE
 SO NO DIRECT ANALAGUESO NO DIRECT ANALAGUE
 BUT AT EARLY STAGE
 WE CAN LEARN FROM COMBINATION OF ALL ANALOGUESWE CAN LEARN FROM COMBINATION OF ALL ANALOGUES
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QUESTIONS ?
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