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Research Summary 

Modeling hydraulically fractured horizontal wells is 
difficult, especially to determine drainage area and well 
to well interference. 

Fractured horizontal wells in shale plays exhibit a 
stimulated inner region within the fracture tips, and 
virgin reservoir outside of this region. 

This behavior needs to be modeled correctly, so that 
the full effects of the boundaries of this stimulated 
region can be examined 

 

Problem Statement 
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Develop a practical analytical model that enables us to 
examine the boundary effects and drainage area. 

Scope of  Research 
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Model built by the semi-analytical method developed 
by Cinco-Let, et al. (1978) modified by Chen and 
Raghavan (1997). 

 

This model uses multiple finite-conductivity fractures 
superimposed  with a naturally fractured stimulated 
rock volume (SRV). 

 

Using this model, we can emulate a composite 
reservoir, which can experience flow convergence 
beyond the SRV 

Approach 
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Approach 

Outer Region (non-
naturally fractured) 

Transverse Hydraulic Fractures Horizontal Well 

Inner Region 
(naturally fractured) 
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Approach 

6 UNCONVENTIONAL RESERVOIR ENGINEERING PROJECT 
Advisory Board Meeting, November 13&14, 2014, Golden, Colorado 



11/12/14 

4 

Using this approach, we can examine: 

•  Fracture tip effects 

•  Drainage area 

•  Key variables that effect flow regimes 

•  Comparisons to tri-linear model 

•  Interference effects  

Approach 

7 UNCONVENTIONAL RESERVOIR ENGINEERING PROJECT 
Advisory Board Meeting, November 13&14, 2014, Golden, Colorado 

Pressure Transient Example 
•  5-Fracture Well 
•  100x permeability contrast 

Early Analysis 
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Early Analysis 
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Early Analysis 
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Early Analysis 
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Early Analysis 
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Early Analysis 
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Early Analysis 
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Numerical Simulation Verification 

•  Single Vertical Fracture 
•  Case 1: Boundary is 2xf by 1xf 

•  Case 2: Boundary is 4xf by 4xf 

•  Three permeability contrast cases 
•  Bounded  
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Case 1 
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Case 2 
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Early Conclusions 

•  Superimposing an SRV onto the virgin 
reservoir conditions may yield a reasonable 
approximation for the composite reservoir 

•  The accuracy of the approach depends on 
the flux distribution at the boundary of the 
composite regions.  

•  When the aspect ratio of the well to reservoir 
size and the permeability contrast between 
the composite regions increase, the accuracy 
of the approximation increases 
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