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Required Pump Power for Growth of Parallel Hydraulic Cracks Using the Analytical

Method
A. Asgari Department of Civil Engineering, University of Mazandaran, Babolsar, Iran
A. A. Golshani Department of Civil and Environmental Engineering, Tarbiat Modares University, Tehran, Iran
Abstract

To enhance the efficiency and propagation of cracks in hydrocarbon reservoirs during hydraulic fracturing, cracks are typically
oriented perpendicular to the minimum principal stress. To reduce operational costs, multiple parallel cracks are often initiated
within a 10-30 m interval and subsequently propagated toward the reservoir. This study presents an analytical approach to estimate
the required pump power for propagating parallel PKN-type cracks of varying geometries. The analysis accounts for critical factors,
including fluid viscosity losses, rock stiffness, perforation-induced pressure drops, flow friction due to pathway deviations, and other
hydraulic losses. Additionally, crack interaction effects are incorporated with greater precision compared to previous studies. The
findings of this research contribute to a deeper understanding of hydraulic fracture design, facilitating more cost-effective and
optimized engineering solutions.

Keywords: Pump power, hydraulic fracture, PKN crack, viscous regime, parallel cracks interaction, analytical method.
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