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Abstract: The pseudo-steady state productivity equation in combination with material balance equation is always used as the traditional
performance forecasting method of gas-well production. Due to low permeability, the flow of tight reservoirs is difficult to reach a pseu-
do-steady state. so that big errors may exist in the forecasting results. The advanced production decline analysis has been a new technol-
ogy for single-well performance forecasting, but still at the analytical model stage, and thus the superposition principle is commonly used
for whole-course history matching. Because of the large yield fluctuation at gas-well production stage and the multiple flow stages, his-
tory matching shows a long computation period, so the analytical method is difficult to meet the onsite demand. In view of above ques-
tions, a type of unstable porous flow mathematical model was established by taking the vertical fractured well as an example, and the
numerical solutions to three kinds of production patterns including producing at a constant rate, producing at a constant bottom hole
flowing pressure and variable pressure and variable rate were obtained using the mixed finite element method. The advanced production
decline analysis curve was drawn based on the solution of constant rate production, the whole-course history matching was conducted by
variable pressure and variable rate solutions. and the production performance forecasting of gas wells was carried out according to the
combination of the constant rate production and the later constant pressure production. By comparison, the model results and the calcu-
lation results of Topaze commercial software are consistent, and the whole-course history matching rate of numerical model has signifi-
cant advantages. The comparison with the results of traditional production performance forecasting method and the field-case analysis re-
sults show that the model results of this study are accurate and the used methods are practical and reliable.
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Fig.3 Contrast in performance forecasting results between the numerical model of this study and traditional methods
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