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Figure 6 The distribution and permeability contribution of pore and throat of type II and III reservoir in this area
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Spontaneous Removal Behavior of Water Phase Trapping Damage in Tight Sandstone Gas Reservoirs

YOU Li-jun',SHI Yu-jiang®®,ZHANG Hai-tao*’ ,KANG Yi-li' ,REN Yuan'
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation ,Chengdu 610500 ,China;
2.0il & Gas Technology Research Institute , PetroChina Changqing Oilfield Company s Xi'an 710018,China;
3. State Key Laboratory for Exploration and Development of Low Permeability Oil and Gas Fields,Xi'an 710018,China)

Abstract;: Water phase trapping of tight gas reservoir caused by its high capillary pressure prevents gas reservoirs
{from being detected, precisely evaluated and economically developed. The present physical and chemical methods for
removal of water phase trapping is seldom applied because that they might cause other damages. The experiments of
N, displacement to stimulate formation water tight sandstone core samples with the permeability of less than 0. 1<
10* um’, (0. 1-0. 3) X10 ? yum” ,and more than 0. 3X 10 ?um® are conducted under the conditions of in situ stress
and constant flow pressure difference or increased pressure differences to recognize the water flowback behavior in
tight sandstone. The results indict that water saturation of core samples decreases gradually,and the lower the per-
meability of cores is,the lower the decrease rate of water saturation will be,and that the decrease rate of water satu-
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ration of core with the permeability of (0. 1-0.3) X 10 * um® displaced by increasing pressure difference is lower
than that displaced by constant pressure difference within 150 hours, but the water flowback rate of core displaced
by increasing pressure difference is higher. The analysis of results show that water phase trapping is severe. Pore
throat structure, permeability and pressure gradient are the most important factors. The process of water flowback
from cores includes two effects, water displaced by gas and water evaporation due to gas flow. If the pressure differ-
ence of water flowback increases properly,it will accelerate water evaporation effect when gas can flow through dif-

ferent sizes of pore throats.
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