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 How can we stimulate a fracture network instead of  

a single primary fracture? 

 Insights gained from a fully coupled numerical test bed. 
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 Parallel fractures weaken SIF of each other 
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 Pressurized fracture creates stress shadow on neighbors 



Lawrence Livermore National Laboratory LLNL-PRES-489801 
5 

 Objective of low pressure stimulation: 

• Stimulate a fracture network covering a large volume of 

reservoir, instead of a single primary fracture. 

• Permanent permeability enhancement through shear dilation. 

 Assumption: 

• An interconnected fracture network already exists. 

 Goal of study: 

• Learn about geomechanical behaviors of reservoir subjected 

to low pressure stimulation. 
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Effective stress σ' 
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Effective stress σ‘n 
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Stimulation through the 

injection well 
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Stimulate the 

production well 
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Start pumping water out 

of production well 
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Second production well 
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 Low pressure stimulation is able to stimulate a fracture network. 

• Very different mechanics than high pressure hydro-fracturing. 

 How well it works is sensitive to: 

• Initial connectivity of the natural fracture network 

• In situ stress 

• Rock joint characteristics 

 Reservoir will infinitely grow, but will be slower and slower 

• It seems to be possible to achieve reasonable circulation with proper well 

configuration 

 Numerical tool can used to study different scenarios 

• Hybrid high pressure – low pressure stimulation? 
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“Simulation of Hydraulic Fracture Networks in Three Dimensions” 

by Settgast et al. 
@SESSION 10(B) Modeling 6, Wednesday, 10:45 am  

 

 


