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Abstract
The velocity sensitivity of irreducible water has been tested through the gas flooding water under different velocities, and the relationship curve between velocity and irreducible water was only obtained. However, a complete gas-water relative permeability curve under different pressure gradients is required during the development. Therefore, with regard to the reservoir characteristics of research block, the unsteady gas flooding research was used to test the two-phase flow of 4 cores under normal temperature and different pressure gradients with nitrogen and formation water, and the corresponding gas-water relative permeability curves of homogeneous cores were obtained. The single-well model was established by Eclipse, and the experimental data obtained by gas flooding experiment under different pressure gradients, was used to predict the development of single well. The results showed that the relative permeability of gas and water phase is low in the tight cores with 0.4mD under the irreducible water due to the too low absolute permeability, and there was small development potential and almost no flow capacity. The area of two-phase co-flow was large in the cores with 7-11mD: as the pressure gradient of gas flooding increased, the content of irreducible water dropped by about 2%-3%, and the relative permeability curve moved towards the right as a whole; under the low pressure gradient, the gas phase permeability increased, and when the pressure gradient was too high, the non- linear flow resistance will be caused, which resulted in the decrease of gas phase permeability. Thus, the reasonable production pressure difference should be carefully considered during the development process. After considering the relative permeability under different pressure gradients in the simulation prediction of dynamic gas well, the stable production period greatly decreased, and the daily and cumulative gas production were both reduced with the lower production degree and recovery of gas reservoir.
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