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Abstract

In the exploitation of tight oil and gas resources, multiple-fracture treatments in horizontal well-
bores have become a key technology for reservoir reconstruction. However, according to the field
production test results, when the cluster spacing is small, the stress-shadow will affect the uni-
form growths of multiple hydraulic fractures. Aiming at the problem of uneven partitioning of flow
rate into each fracture generated by each cluster perforating caused by the stress-shadow, the de-
velopment of multiple fractures is unbalanced. Based on the cohesive zone model (CZM) and Ber-
noulli’s equation, a three-dimensional multi-fracture simultaneous initiation considering the per-
foration friction is established. The simulation results show that there is a threshold for perfora-
tion friction. When exceeding the threshold, the influence of stress-shadow can be effectively
weakened, which helps to distribute the flow evenly to each cluster of fractures and improve the
effect of reservoir reconstruction.
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Figure 1. Calculation model
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Figure 2. Cohesive element to simulate hydraulic fractures
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Table 1. Reservoir parameters of multi-fracture simultaneous initiation and propagation nu-
merical simulation model
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Table 2. Interlayer parameters of multi-crack simultaneous initiation and propagation numer-
ical simulation model
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Figure 4. The variation of fracture width and flow rate with injection time without considering the effect of perforating fric-
tion
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Figure 5. The variation of fracture width, fracturing fluid flow rate, bottom hole pressure and fracture pressure with
time with different perforation number
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Figure 6. The variation of fracture width, fracturing fluid flow, bottom hole pressure and fracture pressure with time

with different hole diameters
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