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Stress sensitivity characteristics and influencing factors
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Abstract; The storage capacity and productivity of gas storage are affected by many factors, among which porosity
and permeability are the main factors. To reveal the variation characteristics of porosity and permeability of different
types of sandstone reservoirs in gas storage, five different types of sandstone samples were collected from the S gas
storage in the Liaohe Depression, Bohai Bay Basin, and stress sensibility comparative experiments were carried out.
The results show that the porosity and permeability decrease with the increase of effective stress, which affects the
storage capacity and productivity of the gas storage. The porosity and permeability damage rate can be used to charac-
terize the damage degree of the storage capacity and productivity. A damage factor characterizing storage capacity and
productivity was proposed for the first time, which can be used to quantitatively evaluate storage capacity and produc-
tivity of gas storage under alternating load conditions. The porosity and permeability damage rate of the S gas storage
increase linearly with the increase of effective stress. The porosity stress damage rate of the argillaceous siltstone reser-
voir is the largest, and the porosity stress damage rate of the medium-grained sandstone reservoir is the lowest. The
argillaceous siltstone reservoir also has the largest permeability damage rate and its own permeability is too low, so it
contributes less during emergency supply assurance. The medium-grained sandstone reservoir has the smallest permea-
bility damage rate, and it has little influence on the capacity of peak regulating and supply assurance. Through this
study, the quantified damage degree of stress to gas storage capacity was determined. According to the damage rate of
different types of reservoirs, the storage capacity and productivity of gas storage can be maximized by optimizing the
operation condition of gas storage reasonably.
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Table 1 Basic information of sandstone reservoir samples
in S gas storage in Liaohe Oilfield, Bohai Bay Basin

RS HA/em  KE/em REERE/m Ak WHAFLBEE % WIIRBBER/107 um?
10-29-1 2.46 5.10 2 476.0 biikey 20.5 271

15-26-1 2.46 5.02 2511.0 b 23.1 92.1
12-28-2 2.48 5.14 2 494.0 ARb A 14.9 1.00

8-18-1 2.47 5.10 2451.0 iR 18.8 0.254
11-31-2 2.47 4.00 2486.0  JRFEMIEDA 16.5 0.038 3
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Table 2 Whole rock quantitative analysis of sandstone reservoir samples
in S gas storage in Liaohe Oilfield, Bohai Bay Basin

2 S ik

TR/ %

Bt oA WKka BRkA A Ana ERY W
10-29-1 ikt 16.5 325 14.1 30.7 0.5 2.0 3.7
15-26-1 ks 13.9 320 9.4 31.8 0.9 3.0 6.1 2.9
12-28-2 DA 145 30.2 15.1 25.8 14.4
8-18-1 Wb 19.7 258 7.8 19.9 2.9 13.7 9.6 0.6
11-31-2  EFMmEE 183 38.9 8.1 28.6 1.2 2.7 22
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Table 3 Pore compression coefficient of reservoir
samples at 22 MPa, S gas storage
in Liaohe Oilfield, Bohai Bay Basin

R TRE T TASFLBREE % FLBRIESR AL C,/ MPa™

10-29-1 A 18.86 0.002 28
15-26-1 G 21.90 0.002 57
12-28-2 D 14.07 0.002 39
8-18-1 b 17.30 0.006 00
11-31-2  REHEE 15.10 0.005 68
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Fig.1 Relationship between porosity and effective stress of sandstone reservoir samples

in S gas storage in Liaohe Oilfield, Bohai Bay Basin
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Table 4 Porosity and permeability stress damage rate of reservoir samples
in S gas storage in Liaohe Oilfield, Bohai Bay Basin
fLBREE % D,/ D,/ BEF/107 pm® Dy/  Dy/
FE i g 5 Ak 2 ‘3 2 3
(3 (2] @3 % % K, K, K, %o %
10-29-1 biiki 20.5 18.6 18.5 8.9 9.7 271 221 209 18.4 22.8
15-26-1 b 23.1 21.6 21.5 6.3 6.9 92.1 78.7 73.8 14.5 19.7
12-28-2 Iy 14.9 13.8 13.6 6.9 8.7 1.00 0.504 0.512 49.5 48.8
8-18-1 b 18.7 16.7 16.6 10.5 11.2 0.254 0.0695  0.068 1 72.6 73.1
11-31-2 REHDAE  16.5 14.5 14.2 12.1 13.9  0.0383  0.00380 0.00372  89.9 90.2
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Table 5 S gas storage capacity and productivity damage factors of each type of reservoir

o g FLBUE/ % A BiEH/107 pm? 7= R %
o o, HT D,/ % K K, BT D,/ %

10-29-1 bickF e 18.8 18.6 226 221

15-26-1 b 21.9 21.6 81.1 78.7

12-28-2 DA 14.1 13.8 2.3 0.529 0.51 9.2

8-18-1 WA 17.3 16.7 0.084 0.069

11-31-2 Tk ib 15.1 14.5 0.005 1 0.003 8
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S gas storage in Liaohe Oilfield, Bohai Bay Basin
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