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09 29 (New Orleans) 

09 30 ~10 02 SPE-2013-ATCE  

(A) So We Frac'd the Well, Now What? 

 

 

1. Tom Blasingame, Professor of Texas A&M University 

2. John Patterson, Production and Operations, ConocoPhillips  

3. Joe Cardenas, Health Safety and Environment, XTO Energy (now is part of 

ExxonMobil) 

 

4. George King, Drilling and Completions, Apache 

5. Lwanga Yonke, Management and Information, Area Energy 

(B) ATCE 2013 372 52

section

(1) SPE 166365 & SPE166377 (Session 41) (2)

SPE 164807(Session 17) (3) SPE 166439 

(Session 48) (4) LSW SPE166435 (Session 30) SPE 166447 (Session 

20) SPE166523 (Session 21) (5) Surfactant Flooding SPE166129 (Session 30)  

(C)  

1. A brief meeting with Dr. Chen (KAPPA)--KURC 

2. A brief meeting with Dr. Meng (iReservoir)—Reservoir characterization 

3. A brief meeting with Dr. Grader (INGRAIN)—CT & shale&logging 
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10 03~04  

 

(A) (Panel Talks: So We Frac'd the Well, Now What?)  

Tom Blasingame Texas A&M University Reservoir Description 

and Dynamics Balsingame Plot (Production 

Analysis) Blasingame

0.1mD (

) (PVT) 

(Base Reserves on Analogs) (Prospect Driven by 

Drilling) ( )    

Blasingame (Flow 

Regime)  1

(Formation Linear Flow) (Bilinear Flow)

1/2

1/4 1/4

(Pseudo-Steady State)

(Transition Regime) (<0.001mD)

KAPPA(2011)

8000 SRV(Stimulated 

Reservoir Volume) (  2 )
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Arp’s (Decline Curve Analysis)  

 

 1 (Blasingame, ATCE 2013) 

 

 

 2 (KAPPA, 2011) 
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Blasingame (Rate-Time Analysis)

 3

 3

(Hyperbolic) (Exponential)

(Switch Point)

(q=qlimit) (Estimated Ultimate Recovery)

(  4) (
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(Exponential) ( 2)  
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 3  (Blasingame, ATCE 2013) 
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 4   (Blasingame, ATCE 2013) 

(Phase Behavior)

(Nano-scale) (  5 )

Zarragoicoecha and Kuz (2002, 2004)

(Suppression) Pedersen 

et al, (1989)

(Bubble Point Pressure) (

) ( ) (  6 )

(

) Blasingame

(

)

10,000

100,000  
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 5  (Nelson, 2009) 

 

 

 6  (Pedersen et al, 1989) 
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John Patterson (1) 35

? (2)

(Construct well properly?) (3) (Produce well properly?)

(IP)

25% John Patterson

(Artificial Lift) ( )

( ) Inflow 

Performance (Gas lift) slugging

500 (psi)

(

toe-up toe-down 2
o
)

toe-up

kick up point (easy to get liquid from the tip)

toe-down (better gas separation) (easy to get 

the well clean up) (Ultimately recovery)  

George King

George King

Joe Cardenas

Joe Cardenas XTO Fort Worth, Texas (2005 )

Fort Worth 2 300 100
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3

Lwanga Yonke 

(Constant Risk)

1000

Lwanga 

Yonke  
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(B)  

ATCE 2013 372 52 section

5 (1) (SPE 

166365) (2) (SPE 164807) (3)  (SPE 166439)

(4)LSW (SPE166435) (5)Surfactant Flooding (SPE166129)  

1. SPE 166365 

Title: Comparison of Decline Curve Analysis Methods with Analytical Models in 

Unconventional Plays 

Authors: Marie Meyet, Riteja Dutta, Chris Burns, Baker Hughes 

Objective  

(DCA) (

)  

Given  

Eagle Ford Orangi(2011), Agboada(2013)

Burleson County, Griddings Area(  7  8)  

 

 7 (SPE 166365) 
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 8 (SPE 166365) 

To Do  

(  9 ) Exponential; Hyperbolic; 

Modified hyperbolic; Power Law; Duong;  Modified Duong; Logistic Growth 

Model 7

 

Results  

Power Law modified Dung’s

EUR DCA

Logistic Growth Model

(K)
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 9 (SPE 166365) 

 

 

 

 10 EUR (SPE 166365) 
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 11 EUR (SPE 166365) 
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2. SPE 164807 

Title: Hydrocarbon Production and Microseismic Monitoring - Treatment 

Optimization in the Marcellus Shale 

Authors: Carl W. Neuhaus, Cherie Telker and Mary Ellison, MicroSeismic, Inc., 

Keith Blair, Gastar Exploration, Ltd. 

Objective  

(Discrete Fracture Network, DFN) 

 

Given  

Marcellus Shale

(  12)  

To Do  

(1) +/- 30% (2) +/- 30% (3) +/- 30% 

( ) (4) +/- 20% (5)  

Results  

 13

 



 15 

 

 12 (Marcellus Case Study)  

(SPE 164807) 

 

 

 13 (SPE 164807) 
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 14 (1) +/- 30% (2) +/- 30% 

( ) (3) +/- 20% (4) (SPE 164807) 
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3. SPE 166439 

Title: Modeling Water Flow in Hydraulically-Fractured Shale Wells 

Authors: Wojciech J. Jurus, Curtis Hays Whitson and Michael Golan, NTNU 

Objective  

 

Given  

(Coats Engineering 2013) 

To Do  

(  15)

(Shut-in Period)

 

Results  

1. 

(  16)

(  17)  

2. Effect of Water Injection Rate:  18 (mm.min)

(Mobility Water,ΔSw=1-Swc-Sgc)

 

3. Effect of Capillary Force (  

19) (  20)  

4. Effect of Negative Pc (Pc>0)

(increase water leak-off into the 

formation) <0  
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5. Effect of Post-Fracturing Shut-in

(  21) (  22)  

6. (  23)  

7. 

 

 

 

 15  (SPE 166439) 

 

 

 16 (SPE 166439) 



 19 

 

 

 17 (SPE 166439) 

 

 

 18 (mm.min) (SPE 166439) 



 20 

 

 

 19 (SPE 166439) 

 

 

 20 (SPE 166439) 
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 21 (SPE 166439) 

 

 

 22 (SPE 166439) 
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 23 (SPE 166439) 

 

 

 24 (SPE 166439) 
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4. SPE 166435 

Title: Visual Investigation of Oil Recovery by Low Salinity Water Injection: 

Formation of Water Micro-Dispersions and Wettability Alteration 

Authors: Alireza Emadi and Mehran Sohrabi, Centre for Enhanced Oil Recovery 

and CO2 Solutions, Institute of Petroleum Engineering, Heriot-Watt University 

Objective  

LSW(Low Salinity Waterflood)

( SPE 166447 SPE166523

) (Micromodel)

(Low Salinity Water) /

 

Given  

2 (Micromodel)  25 Rock-look-alike ( )

Micromodels ( )  

 

 25  (a) and rock-look-alike (b) micromodels (SPE 

166435) 

To Do  

5 (  26) Test1~3 Micromodels Test4~5

Rock-look-alike  
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 26 List of micromodel experiments (SPE 166435) 

Results  

(water micro-dispersions) (Small Droplet)

( )  28

( )

(  29)

 

(  31)

 (  31c)

 

 

 27 5 / (water micro-dispersions)  



 25 

 

 

 

 28 3 (a) oil flood (b) high salinity brine flood

(c) early times of low salinity brine flood (d) extend period of low salinity 

brine flood

(SPE 166435) 

 

 29 (adsorbed film) (monomer) (micelle) W/O

(micro-dispersions) (SPE 166435) 
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 30 (a) / (b)

(SPE 166435) 

 

 

 

 31 (SPE 166435) 
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5. SPE 166447 

Title: Modeling Low Salinity Waterflooding: Ion Exchange, Geochemistry and 

Wettability Alteration 

Authors: Cuong .T.Q. Dang, University of Calgary, Long .X. Nghiem, Computer 

Modeling Group Ltd., Zhangxin Chen, University of Calgary, Quoc .P. Nguyen, 

The University of Texas at Austin 

Objective  

LSW

EOS

/  

Given  

 

1. core-flood experiments reported by Fjelde et al. (2012)  

2. core-flood experiments by Rivet (2009) 

3. USGS PHREEQC (Ion-exchange Model) 

To Do  

LSW

USGS PHREEQC(Ion-exchange Model)

 

 

 32 LSW  (SPE 166447) 

Results  

(GEM
TM

)

(p )
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/  

 

 1 LSW (SPE 166447) 

 

 

 2 (SPE 166447) 

 

 

 3 LSW (SPE 166447) 
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 33  GEM
TM

 PHREEQC Ca
2+

Na
+

(SPE 166447) 

 

 

 34  Ca
2+

Na
+

(SPE 166447) 

 

 4 LSW (SPE 166447) 



 30 

 

 

 35  GEM
TM

 Fjelde et al. (2012) Ca
2+

(SPE 166447) 



 31 

 

 36  GEM
TM

 Fjelde et al. (2012)  (SPE 166447) 

 

 

 37  GEM
TM

 Fjelde et al. (2012)  (SPE 166447) 
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6. SPE 166523 

Title: A Novel Mechanistic Approach for Modeling Low Salinity Water Injection 

Authors: Aboulghasem Kazemi Nia Korrani, Kamy Sepehrnoori, Mojdeh Delshad, 

The University of Texas at Austin 

Objective  

LSW LSW

(Ions)  38 (Hard Coupling)

IPhreeqc (USGS ) UT 

Austin UTCHEM Soft 

Coupling PHREEQC

 

 

 

 38 LSW (SPE 166523) 

 

 

 39 (SPE 166523) 
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Given  

1. IPhreeqc USGS  

2. PHREEQC USGS  

3. UTCHEM UT Austin  

To Do  

IPhreeqc UTCHEM 3  Case Study

PHREEQC Case 1 Na, Ca, Cl S 4

Case 2&3 8 Case 2&3

 

 5 Case Study 1 (SPE 166523) 

 

 6 Case Study2 &3 (SPE 166523) 

 

Results  

Case Study  40  41

IPhreeqc-UTCHEM PHREEQC Ba
2+

Matching  42  



 34 

 

 40 (SPE 166523) 

 

 41 LSW  (SPE 166523) 

 

 42 Ba
2+

 (SPE 166523) 



 35 

IPhreeqc-UTCHEM  

 

 43 LSW  (SPE 166523) 

 

 44 LSW (SPE 166523) 

 

 45 IPhreeqc-UTCHEM (SPE 166523) 



 36 

 

 46 LSW (SPE 166523)  

 

 

 47 IPhreeqc-UTCHEM (SPE 166523) 
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7. SPE 166129 

Title: Visualization and Analysis of Surfactant Imbibition into Oil-Wet Fractured 

Cores 

Authors: Mohammad Mirzaei, David A. DiCarlo, Gary A. Pope, The University of 

Texas at Austin 

Objective  

(Surfactant)

 

Given  

Estailedes limestone 250mD 0.25

0.33% dodecyl benzene sulfonate 0.34 wt% 

TDA-13PO-sulfate 0.33 wt% of C24-25PO-18EO carboxylate  

To Do  

0.9 ml/min 99% water cut

0.01ml/min ( 1.44ft/day 0.1ft/day

) 14

 

 7 (SPE 166129) 
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Results  

 48

(Test1 

&Test3) (  49  

50)

4 3  52  

t
H

g
t

D


 


*

                             3 

t
DHH

g
t

D
)

81
(

*











                              4 

 

 

 48 (SPE 166129)



 39 

 

  

  

 49 ( ) 14

26 (SPE 166129) 

 

  

 50 ( )

(SPE 166129) 
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 51 (SPE 

166129) 

 

 
 

 52 ( )

(SPE 166129) 
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8. SPE 166291 

Title: Smart Gas Lift Valves Enhance Operational Efficiency of Offshore Wells 

Authors: Zhiyue Xu, Bennett M. Richard, and James H. Kritzler, Baker Hughes 

Objective  

dummy valves live gas lift string

Smart Gas Lift Valves (Time-controlled 

Disintegrable Plugs) dummy valves

Gas Lift Valves(Dummy Valves)

Gas Lift Valve nanostructured composite 

materials (NCM)  54  

 

 

 53 Gas Lift Valve 

 

 

 54  
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(C)  

1. A Short meeting with Dr. Chen (KAPPA)—KURC 

KAPPA KAPPA

Saphir( ) Topaze( ) Rubis(

) Amethyste( ) KAPPA 2011

(KURC Kappa Unconventional Resource Consortium)

24 ( )

-

 55

(External Model)

(1) (2)SRV Model (3) (Microseismic)

(  56 ) (2013)

(KURC Application v5.01) 2014

 

KAPPA (2013) DeGolyer and MacNaughton (D&M)

(Citrine)

Citrine

(Decline Curve Analysis) (  57) (Probability 

Plots) (  58)  



 43 

 

 

 

 

 55 KURC  

 

 

 56 (KAPPA 2013) 
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 57 Citrine ( )

( ) ( ) ( )  

 

 

 58 Eagle Ford, Marcellus, Haynesville Montney (Dry Gas)

(P10, P50, P90)  
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2. A Short meeting with Dr. Meng (iReservoir)—Reservoir Characterization 

iReservoir

(Petrophysics)

 59 Jonah Field

(Infill Well)  

 

 59 (iReservoir, 2009) 

Jonah Field Wyoming Green River Basin

4 (Section 12, 16, 20, 25)

 60

1/4section 160 ( ) 3000 3021

(Facies) (Core-to-log)

Vsh (Volume of Shale Curves)

facies logs facies (  61)  62

facies

5 40

facies

facies
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 60 (iReservoir, 2009) 

 

 

 61 (iReservoir, 2009) 
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 62 (iReservoir, 2009) 

 

 63 39 (a) 4 (b) Seismic-scale 

Acoustic Shear Impedances Log Scale Facies (Channel)

 63(a)(b) (b) 4

 64 non-pay

( )

 

 

 63 (iReservoir, 2009) 
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 64 ( ) ( ) (iReservoir, 2009) 

 65 3 (12 20 25)

well/40 well/20 well/10 well/5 )

160 20 80

 

 

 65 ( ) ( ) (iReservoir, 2009) 
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3. A Short meeting with Dr. Grader (INGRAIN)—CT & shale&logging 

INGRAIN (Rock physics) 3D

( ) (Elastic 

properties)

(X-ray CT) ( ) Eagle Ford

facies  66 Eagle Ford (

) Well B 11

facies (  67)

( )

(  68  69)

(Organic Matter Pores Inter-particle Pores) (  70)

(  71) Eagle Ford

Organic Matter Pores Organic Matter Pores

 

 

 66 Eagle Ford  (Ingrain Inc, 2011) 
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 67 Well B facies  (Ingrain Inc, 2011) 

 

 

 68 Well B (Ingrain Inc, 2011) 
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 69 (Ingrain Inc, 2011) 

 

 70  
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 71 (Ingrain Inc, 2011) 

 

 

 72 (Ingrain Inc, 2011) 
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1. ATCE

 

2. 

LSW

 

3. 

(

)  

4. Tom Blasingame John Patterson George King

(Phase Behavior) SRV

(Artificial Lift)

 

5. S.M. Currie (Rate-Time Spread Sheet)

Marie Meyet et al. (SPE 166365)

 

6. Tom Blasingame

( SPE 164807) (iReservoir)

 



 54 

7. INGRAIN (Organic Matter Pores 

Inter-particle Pores)

Eagle Ford Organic 

Matter Pores Organic Matter Pores

 

8. KAPPA (KURCapp)

KAPPA (2013) DeGolyer and 

MacNaughton (D&M) (Citrine)

(Probability Plots)  

9. APP

SPE

(

)

 

10. iReservoir Dr. Meng (Integrated Thinking Process)

 73 G&G
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 73 (iReservoir) 

 

 

T. Balsingame

S.M. Currie Time-rate Spread Sheet Z.T. 

Karpyn T. Ertekin  
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