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Numerical well test model of multi-stage fractured horizontal well based on discrete fracture method
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Abstract: The traditional fracture well test model cannot accurately interpret the pressure test data of reservoirs with natural fractures.
Based on the numerical well test theory and discrete fracture method, a numerical well test model for multi-stage fractured horizontal
wells with complex natural fractures is established, and the transient pressure numerical solution of multi-stage fractured horizontal
wells with discrete natural fractures is obtained. Through the model, the influence of different fracture attributes on well test curve
characteristics of multi-stage fractured horizontal wells is analyzed. In order to further verify the reliability of the model in practical
application, well test interpretation and analysis are carried out on the measured pressure data of well JWA in Jimusar oilfield. The
results show that there are mainly eight flow patterns in multi-stage fractured horizontal wells with complex fracture network, and the
“concave” on the pressure derivative curve is caused by the fluid supply of natural fractures to hydraulic fractures. The model can more
accurately reflect the wellbore and formation information, and provide theoretical guidance for well test performance interpretation of
multi-stage fractured horizontal wells in shale reservoirs with natural fractures.

Keywords: numerical well test; well test model; shale reservoir; discrete fracture; complex fracture pattern; multi-stage fracturing;

horizontal well; well test interpretation
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Fig.1 Physical model of multi-stage fractured
horizontal wells with natural fractures
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Fig.5 Pressure distribution of different flow patterns
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Fig. 6 Influence of fracture number on pressure well test curve
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Fig.7 Influence of fracture length on pressure well test curve
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Fig. 8 Influence of fracture conductivity on pressure well test curve
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