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Abstract: The conventional well test analysis model and production decline analysis model based on Darcy linear seepage theory are no
longer applicable to tight gas reservoirs with nonlinear seepage characteristics. A 3D nonlinear seepage mathematical model of fractured
horizontal well is established considering stress sensitivity, starting pressure gradient and slippage effect by using apparent permeability
method. Well test type curves and production decline Blasingame curves under different nonlinear seepage conditions are obtained using
the mixed finite element method. Effects of different nonlinear seepage factors on well test type curves and production decline curves
have been studied. The calculation results show that stress sensitivity and starting pressure gradient will increase the value of well test
theoretical curve, decrease the value of production decline curve, reduce the pressure diffusion speed, and postpone the corresponding
time of the external boundary. However, the slippage effect will reduce the value of well test theoretical curve and increase the value of
production decline curve, but the degree of its influence is small. Base on the nonlinear seepage model established, the well test data of
fractured horizontal wells in Sulige gas field were interpreted by using the well test interpretation method, and production data were ana-
lyzed by using the advanced production decline analysis method. The results of reservoir parameters and fracture parameters interpreted
by the two methods are compared, and then the model established is verified to be reliable and practical by the comparison between the

model prediction and the actual output. The new method can reduce the multiple solutions of the interpretation, which is more advanced
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than the conventional method, and thus it can be widely applied in tight gas wells with nonlinear seepage characteristics.

Keywords: tight gas; well testing; horizontal well; stress sensitivity; starting pressure gradient; slippage effect; nonlinear seepage;

production decline; well test interpretation
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Table 1 The results comparison between well test interpretation and production decline analysis
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