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A New Method of Predicting Gas Wells' Productivity of

Fractured Horizontal Well of Low-permeability Tight Gas Reservoir

LI Qin,CHEN Cheng, XUN Xiao-quan
(China University of Geosciences(Beijing) ,Beijing 100083, China)

Abstract ; Fractured horizontal well is an effective method to develop low-permeability tight gas reservoirs and shale
gas reservoirs. And the productivity of fractured horizontal well is the key factor which can determine whether un-
conventional gas reservoirs could be developed effectively. However, there are rare methods which can be used to
calculate productivity rapidly,effectively and simply. Therefore,under such a circumstance,it is imperative that re-
searchers should make out new effective measures to improve current condition. To solve this problem, based on
numerical simulation and an ideal model, this paper established a new method which could predict fractured horizon-
tal gas wells' productivity in low-permeability tight gas reservoirs rapidly, economically and efficiently. According to
the geological characteristics of low-permeability tight gas reservoirs in China, single well's simulation model has
been established. Then a 8 X 16 orthogonal vector was set up and the processes of revision isochronal well test were
simulated. The simulation results show that effective permeability and thickness of the reservoir are the most im-
portant two parameters among those which can influence the productivity of gas wells. At the same time, the results
can be regressed to relationship equations between binomial deliverability equations’ factors (A and B) and forma-
tion capacity. The practical application shows that this method has convenient operation and reliable result,and is
well-adopted, economical and time saving. Particularly, these productivity equations are suitable for field application.
Key words: Productivity of fractured horizontal well; Orthogonal vector; Numerical simulation; Isochronal

well test;Low-permeability tight gas reservoir
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Productivity Prediction Model of Shale Gas Considering Stress Sensitivity

DENG Jia' ,ZHU Wei-yao',LIU Jin-xia’ ,ZHANG Zhen',
MA Qian' ,ZHANG Meng® ,DENG Kai',MA Li’

(1. School o f Civil and Environmental Engineering ,University of Science and Technology Beijing ,Beijing 100083 ,China;
2.Well Logging Technology Center ,CNPC Greatwall Drilling and Exploration Engineering Company ,Beijing 100176,
China; 3. Engineering Department ,CNOOC Hainan Gas Co. Litd. ,Yangpu 578101,China;4. Of fshore Oil
Engineering(Zhuhai) Co. Ltd. s Zhuhai 519055 ,China;5. Oil Re finery of Huabei Oil field ,Rengiu 062552 ,China)

Abstract ; According to the gas accumulation mechanism and flow mechanism of shale gas reservoir,a math-
ematical model of shale gas productivity prediction was established, considering the effect of desorption, dif-
fusion and seepage flow in shale gas reservoir. The pressure distribution and productivity equation were ob-
tained by solving the controlling equation under different boundary conditions. The results show that, the
more the desorption quantity is,the slower the formation pressure decrease. The production and the pres-
sure square difference are linearly correlated. The productivity prediction model considering stress sensitivi-
ty was solved with new pseudo-pressure function. Production decreases with the increase of stress sensitivi-
ty of shale gas reservoir, which guide that controlling the pressure difference reasonably is able to protect
the reservoir from damage. The productivity prediction model in this paper provides a theoretical founda-
tion for shale gas reservoir evaluation and development design.

Key words: Shale gas;Desorption;Productivity prediction; Mathematical model; Stress sensitivity



