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Influence of start-up pressure gradient and stress sensitivity on
productivity of low-pemn eability gas reservoirs

Guo Xiag Wu Yong
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Petroleum Uniwersity, Chengdu, Sichuan 610500)

Abstract W ater/gas percolation n low-pemeability gas reservoirs is rather canplicate because of the reservoirs” low
porosity and lw pemeability As a resulf the traditional percolation law is napplicable to this kind of reservoirs

Laboratory research and field application testify the nonlinearity of percolation and mulirvariability of fluidal in the
low pemeability gas reservoirs The percolation of fluid w ill not only need to overcane start-up pressure gradienf but
will also be enslaved to stress sensitivity Horizontal well technique is an effectve method n low pemeability gas
reservoirs development H owever prediction of productivity of horizontal well n low pemeability gas reservoirs is
mostly carried outw ithin the franework of traditional percolation theory and therefore fails to take start-up pressure
gradient and stress sensitivity into consideration In an attempt to fix the flaw, the confomal transformation is intro-
duced in the establishment of a productivity model for horizontalwells in low-pem eability reservoirs and the effects of
start-up pressure gradient and stress sensitivity is studied based on the real data fram a low-pemeability gas reser
voir Results indicate that productivity of horizontal wells i low-pem eability gas reservoirs decreases w ith start-up
pressure gradient and stress sensitivity at a linear and an exponential relationship respectively The stress sensitivity

has a stronger mpact on the productivity canpared w ith start-up pressure gradient W hen start-up pressure gradient
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reaches 0.000 25 M Pa/m, the productivity w ill be reduced to 77; while when rck elastic distortion coefficient ex-

ceeds 0. 15MPa ', the horizontal gas wellw ill have o be shut down It suggests that start-up pressure gradient and

stress-sensitvity effect should be consdered to correctly predict the productivity of horizontal gaswell m low pemea-

bility reservoirs

Keywords low-pem eability gas reservoir startup pressure gradient stress sensitivity productivity of horizon-

talwell
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Fig.3 Impact of startup pressure gradient upon the

productivity of horizontalwells(a, = 0. 06 M Pa™ ')
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Fig.5 Impact of start-up pressure gradient upon the
productivity of horizontalwells(a, = 0. 12MPa ')
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Fig. 6 Inpact of stress sensitivity upon the productivity
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Fig. 7  Impact of stress sensitivity upon the productivity of
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