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Table 1 The comparation with 2002 standard and 2010 standard about the method of back pressure stress sensitivity
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Fig. 1 The schematic diagram of the relationship

between pressure and seepage distance
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Fig. 2 The flow chart of experiment
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Fig. 3 The curve of back pressure stress sensitivity
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Study on Testing Method of Back-pressure Stress Sensitivity Evaluation

TIAN Wei' ,ZHU Wei-yao' ,ZHU Hua-yin* ,ZHANG Xue-ling' , WANG Rui-ming®,LI Yong®
(1. School o f Civil and Environmental Engineering sUniversity of Science & Technology Beijing sBeijing 100083, China;
2. Lang fang Branch , PetroChina Research Institute of Petroleum Exploration & Development ,Lang fang 065007 ,China;
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Abstract: In order to seek for a set of reasonable measurement method for evaluation of back pressure stress
sensitivity,current national standards are analyzed and the deficiencies are pointed out. The results show
that the current national standard is not concrete although it is advanced compared with the original stand-
ard. It demands a constant confining pressure during the measurement process,but did not mention how to
control the inlet pressure. The experiment simulated reservoir conditions well. According to the national
standard definition for the net confining pressure and net stress, it can be speculated that inlet pressure
changed with the changes of back pressure, but there is no confinement for pressure differential between
upstream and downstream. A simple experiment is designed for inner pressure,it indicates the measurement
process is simultaneously affected by the confining pressure and the back pressure. The current exploration
are mostly devoted to the back pressure stress sensitivity considering the inner pressure changes,but it can-
not well simulate the actual development process of gas reservoir. The actual situation is that the effective
stress increases in the near oil wellbore area as the production well bottom pressure decreases,and extend
into far wellbore area. This trend becomes weaker from the near to the distant due to the existence of pres-
sure drop funnel. Based on the above analysis,a new set of measurement method for back pressure stress
sensitivity is established,which required a constant confining pressure and upstream pressure. These pres-
sure should equal to the overlying pressure and the original reservoir pressure of the actual reservoir re-
spectively. The back pressure decreases from the original reservoir pressure to abandonment pressure
points,which simulates the back pressure reduction process in the actual gas reservoirs development. The
permeability is measured under different back pressure. This method is applied to measure the permeability
of tight sandstone in Tuha oil field. The result shows that the permeability variation amplitude is about
21% ,and the sensitivity degree is weak. The experimental permeability change rate curve is divided into
steep section and gentle section, and a inflection point obviously existed. The measurement results agree
well with expectations,so this new method can be applied to future tests and scientific research.

Key words: Evaluation; Back pressure; Stress sensitivity; Net stress; The overlying pressure; The change

rate of permeability



