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Abstract: Compared with the “slow” depletion development of conventional gas reservoirs, gas storage is a “high-
speed” production process of repeated injection and production, which is generally completed with in a one-year
production cycle from “gas injection and accumulation” to “depletion and recovery”. Therefore, its production
dynamic characteristics are significantly different from those of gas reservoir development, which needs to be further
studied. By establishing a core physical model and experimental methods, the physical simulation experiments of
injection and production at different injection-production rates and under different water-bearing conditions were
carried out to analyze the characteristics of gas injection and production and pressure changes under different
working conditions, as well as the intrusion dynamics of edge-bottom water. The results show that the gas
production ability is strong in reservoirs with low water saturation and good physical property and is less affected by
the gas production rate, which can produce large flow gas in the gas storage. However, in reservoirs with poor
physical properties and high water content, the high flow production will produce a large pressure difference in the
formation and the gas production in the reservoir far away from the wellbore is limited. The stronger the edge-

bottom water energy is, the more necessary it is to control the injection-production rate to reduce the fingering of
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gas and water and avoid affecting the effective utilization capacity of pore space. The research results provide an
important basis for the study of pore space capacity of gas storage and the design of operating parameters.
Key words: underground gas storage; pressure drop curve; simulation experiment; production

performance; injection-production rate
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Fig. 1 Schematic diagram of experiment setup and process
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Table 1 Basic parameters of core sample

EERII i T K/ cm HZ/em LB/ % BiE#/mD
L3 5 A 13.51 6.95 7.7 3.378
B 14.57 6. 95 6.3 1.417
24571 C 12.22 6.95 2.0 0. 860
o D 13.58 6.95 2.8 0. 658

(a) A FEA (b) #HEC
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Fig. 2 Microscopic pore structure characteristics of rock samples
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Table 2 Pressure difference between the two ends of the core model at different

flow rates to the lower limit pressure MPa
FL I 74 A5
Wit Q/(mL/min)
S.,i=21.54% S, =43.31% S,=0 S.,i=39.37%
40 0.02 — 0.25 6.73
100 0. 10 1. 28 0.75 9.14
200 0. 26 1. 50 1. 49 9.00
300 0. 56 2.09 2.15 10. 29
500 0.75
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Fig. 3 Pressure drop curve of pore model (S,;=21.54%)
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Fig. 4 Pressure drop curve of pore model (S,;=43.31%)
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Fig. 5 Pressure drop curve of fracture model (S,;=0)
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Fig. 6 Pressure drop curve of fracture model (S,;=39.37%)
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Table 3 Gas recovery of the core model at different flow rates to the lower limit pressure %

FLl 7Y ey i)
Wi Q/(mL/min)
S.,i=21.54% S, =43.31% S,=0 S.,i=39.37%
40 61.85 — 63. 46 51.45
100 62.67 60. 46 60. 97 46. 60
200 62.76 60. 08 60. 87 45. 88
300 61.14 57.94 59. 81 45.18

500 62.51
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Fig. 8 Pressure drop curves of pore model under different water bodies
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