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Fracturing mechanism of shale gas reservoir with variable pump rates

HOU Bing, CHEN Mian, CHENG Wan, TAN Peng
(State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum, Beijing 102249, China)

Abstract: Strengthening the interaction between hydraulic fractures and natural fractures by the adjustment of pump pressure is
the key of fracture network. Longmaxi shale outcrops are selected to study the propagation of hydraulic fractures and the
interaction between hydraulic fractures and natural fractures by utilizing tri-axial fracturing test system. The pump pressure
increases in a step-wise manner during the tests. The experimental results indicate that the variable pump rates can gradually
build the pressure, which generates many under-fracture points in weak planes around the wellbore. Hydraulic fractures will
have dynamic extension along these under-fracture points when there is a sudden increase of pump rate. As the pump rate
increases in a step-wise manner, the pump pressure significantly increases. Higher pump rate leads to a more fluctuant pump
pressure and a more complex fracture network. The occurrence and geometric distribution of natural fractures and net pressure
can influence the degree of further interaction. The results prove that the variable pump rates can activate more natural fractures,
which contributes to form complex fracture network.
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Fig. 1 Shapes of natural fractures of shale blocks before tests
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Fig. 2 Pump pressure-pump rate-time curves
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Fig. 3 Interaction shapes between hydraulic fractures and natural

fractures of shale blocks after tests
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Fig. 4 Interaction shapes between main fractures and bedding

fractures of shale blocks after tests
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