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Drawdown Pressure Model of Low Porosity and Permeability Matrix
Sandstone Gas Reservoir Test with Multi-Factor Restrictions

QIU Kang
(Sinopec Offshore Oil Engineering Co. , Ltd. , Shanghai 200120, China)

Abstract: When selecting the drawdown pressure during drill stem test (DST), it is generally necessary to
consider various factors such as downhole safety, pipe string safety, construction efficiency, etc. For low
porosity and permeability matrix sandstone formation, it is also necessary to consider removing near-well
pollution as much as possible, reducing stress sensitivity and reservoir damage, etc. in order to obtain
more accurate productivity data. Considering the requirements above, and based on the study of the
sensitivity of matrix sandstone reservoir, in this paper, changes of the permeability field and stress field
are analyzed around the well after considering the stress sensitivity, and a multi-factor drawdown pressure
model of low porosity and permeability matrix sandstone gas reservoir test is established from three
aspects, including wellbore stability, invasion backflow, and productivity restriction. The field application
results show that this model can guide the selection of drawdown pressure of low porosity and permeability
matrix sandstone gas reservoir, and provide a theoretical basis for the design of DST drawdown pressure.
Key words: low porosity and permeability; matrix sandstone; drill stem test (DST); drawdown pressure;

stress sensitivity; well stability; productivity restriction
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Fig. 1 A sample of electron microscope scanning
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Tab. 1 Stress sensitivity coefficient and correction determina-

tion coefficient

B %/ m Ji b B AR/ Kjﬁéﬁlf?ﬁ BEEH%%
mD B3 4
A-1 3537.84 0.244 9 0.049 23 0.906 32
A-2 3537.91 0.4717 0.058 38 0.897 95
A-3 4 615.00 0.0516 0.029 33 0.942 41
A-4 4615.03 0.064 2 0.045 47 0.915 53
A-5 4614. 88 0.027 2 0.049 32 0.956 18
A-6 4614.90 0.036 8 0.035 83 0.966 83
A-7 3 868.76 0.010 4 0.075 96 0.37192
A-8 3868.79 0.010 6 0.021 41 0.482 70
A-9 4107.19 3.0650 0.043 18 0.776 55
A-10 4107.29 2.3200 0.072 03 0. 836 05
A-11 4 200. 02 2.994 0 0.045 42 0. 950 29
A-12 4 200.12 2.4420 0.056 97 0.963 57
A-13 4 344. 84 3.7600 0.077 58 0.893 82
A-14 4 344. 94 2.6720 0.087 37 0.932 39
A-15 3.959. 66 0.149 6 0.092 48 0.925 53
A-16 4651.48 0.2033 0.070 07 0. 946 54
A-17 4017. 46 0.099 4 0.141 21 0. 869 62
A-18 4017.58 0.0353 0.104 67 0. 860 83
A-19 4017.59 0.0388 0.058 33 0.951 38
A-20 4017. 66 0.040 8 0.039 40 0.900 13
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Fig. 3 Near-wellbore pore pressure distribution consider-

ing sensitivity (r, =0.1 m, . =200 m, p, =

30 MPa, p.=40 MPa)
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Fig. 4 The relationship between bottom hole

pressure and production ( considering

sensitivity)
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