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A new interpretation technique based on convolution and matrix for variable-rate falloff test

MENG Xianwei, LIU Hongjie, WANG Peiwen, LIU Jun, ZHANG Hao, ZHENG Jianjun
Pengbo Operation Company of CNOOC ( China) Co., Lid., Tianjin 300459, China

Abstract: To highlight dynamic pressure responses under variable flow during falloff test of oil wells for providing high-resolution pres-
sure data to facilitate the pressure transient well testing in reservoir assessment, the Duhamel integral principle and the convolution the-
ory for linear system were combined to generate the correlation between discrete system convolution sum matrix for identifying dynamic
pressure responses. Then, the model was constructed by using radial flow point-source function of a well, and actual falloff test data and
optimal method were used jointly to derive the model parameters conforming to the actual production performance of the well. It is indi-
cated that the pressure responses derived by using the model constructed according to the discrete system convolution sum matrix corre-
lation together with the optimal method coincide well with actual production performance. Minor errors are observed between actual tes-
ting data and the theoretical solution derived through optimal solution of the model. The proposed model reflects the production perform-
ance of oil well, and it can be used to assess the production history of reservoirs and also predict the production performance. The model
based on the convolution sum matrix correlation can derive the dynamic pressure responses under variable flow and provides a technique
of transient pressure analysis without high-precision pressure data. This model is expandable and can be extended to different reservoirs
in conjunction with the point-source function.
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Table 1 Well P07 actual well test flow rate and
pressure drawdown response
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Table 3 Comparison of draw down well test and model
pressure response regression
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360 6.6 6.8 -3.4
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Table 4 Comparison of reservoir model parameter and
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Fig.1 Comparison of pressure interpretation and
well test of P07 well
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