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Pressure transient analysis of hydraulic fractured vertical wells with
variable conductivity for CO, flooding
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Abstract: At present, CO,flooding with hydraulic fractured vertical wells has become one of the main technolo-
gies for the development of low permeability reservoirs. Hydraulic fracture conductivity is a key factor influencing
the production performance of fractured wells, and now most well test models were based on the assumption of a
constant fracture width, failing to simulate the space variable width of hydraulic fractures. Based on three-zone
composite theory, a CO, flooding well test model of hydraulic fractured vertical wells considering with variable
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conductivity was established, and the Laplace transformation was adopted to solve this model, and then the numeri-
cal inversion was carried out to draw typical well test curve. According to the pressure response characteristics,
the pressure transient type curve was divided into nine stages including wellbore storage stage, skin effect stage,
bilinear flow stage, linear flow stage, the first radial flow stage, the first transition stage, the second radial flow
stage, the second transition stage and the late radial flow. Sensitivity analysis was carried out to investigate the in-
fluence of several factors on pressure transient. The results show that the larger the fracture conductivity was, the
smaller the pressure of the bilinear flow stage was, and the easier CO,can be injected. When the space variable
conductivity was considered, the pressure of early flow stages increased, and the pressure and pressure deriva-
tive curve of early flow stages rised which was similar to the effect of a larger skin factor. The radius of region-1 and
region-2 mainly had an influence on the starting time of transition stage and the duration of radial flow. When the
radius of region-1 and region-2 was larger, the start time of the transfer stage was prolonged. When M, was enhan-
ced, the pressure of the flow in both region-2 and region-3 was larger. When M,, was enhanced, the pressure of
the flow in region-3 elevated.

Key words: hydraulic fractured vertical wells; space variable conductivity; CO, flooding; pressure transient analysis
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