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Abstract 

Hydraulic fracturing in reservoirs with low or high fracture density could have a significant 

impact on the reservoirs’ production rate. In the present study, having determined the fracture 

direction through the finite difference method according to the induced-stress distributions, this 

operation simulated fracturing in two reservoirs with high or low levels of natural fracturing, 

using the distinct-element method. The goal was to investigate the effect of hydraulic fracture 

length and aperture on the production rate from both reservoirs. Sensitivity analysis indicated 

that in a reservoir with more natural fractures, hydraulic fracture length plays a more significant 

role, and in a reservoir with fewer natural fractures, both hydraulic fracture length and opening 

are highly influential. Also, factors such as fracture coalescence and intersected fractures, which 

influence the production rate, were examined. Moreover, the results revealed that when the 

fracture length and aperture increase, the production rate fluctuates. 
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1. Introduction 

When part of the reservoir near a well is damaged (for example, during drilling), some parts of 

the reservoir rock adjacent to the well are also damaged due to the presence of drilling mud and 

the operating conditions. For example, drilling mud closes the rock pores and reduces 
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