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A calculation model of breakdown pressure for perforated wells in fractured formations

ZHAO Jinzhou REN Lan HU Yongquan WANG Lei

(State Key Laboratory of Oil-Gas Reservoir Geology & Exploitation « Southwest Petroleum University « Chengdu 610500, China)
Abstract: Hydraulic [racturing is a significant stimulation technique to enhance hydrocarbon recovery [rom low-permeability reser-
voirs, The accurate prediction of breakdown pressure of [ractured lormations is a crucial step to make hydraulic [racturing success,
Current calculation models of breakdown pressure are basically designed [or homogeneous [ormations, and it has been a very compli-
cated issue to predict breakdown pressure of [ractured [ormations all the time. Aflected by the intersection ol natural [ractures and
perforations, three breakdown modes of hydraulic [ractures may occur in perlorated wells ol [ractured [ormations, namely breakdown
along perflorated rock bodies, shear breakdown and tension breakdown along natural [ractures. Based on elasticity and lithomechanics
theories and integrated with relation of natural [ractures and perforations, we established a breakdown pressure calculation model for
perforated wells in [ractured [ormations by taking the above-mentioned three dillerent breakdown modes into consideration, The cal-
culation result shows that the established model can accurately calculate breakdown pressure of perforated wells in [ractured forma-
tions and can also explain the extension mechanism of multi-fractures in areas adjacent to wellbore [or perforated wells in [ractured
formations,
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Fig. 1 The physics model for the intersection between natural

fracture and perforated tunnel
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Fig.2 The stresses acting on perforated tunnel surface and the

transformation of stresses
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Fig.3 The spatial relationship of principal stresses of perforated

tunnel wall in geostress coordinate system
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Basic data for the calculation of breakdown pressure
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Fig.4 Distribution of multi-fractures based on micro-seismic
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