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Abstract

The dynamic injection and production of single wells is an important indicator affecting the emergency
peak-shaving capabilities and energy strategic reserve functions of gas storage facilities. Studying the
injection and production dynamics of gas wells is significant for the construction of gas storage facili-
ties. This paper uses the X gas storage facility in the southeastern Sichuan Basin as an example and
employs numerical simulation methods to analyze the injection and production dynamics under mul-
tiple influencing factors. A single-well model for the gas storage facility was established, and the model
parameters were adjusted through production history fitting. Twenty comparison schemes were set
up to analyze the injection and production capacity of the single well and the dynamics of gas wells
under various influencing factors. The simulations indicate that the combined injection and produc-
tion capacity of the gas wells at upper and lower pressure limits is 323 x 10*m3/d and 427 x 104m?3/d,
respectively. The results from the comparison schemes show that the production and contribution
rate of the gas wells gradually decrease as permeability decreases, with the upper layer’s contribution
falling from 0.4 to nearly 0. Selecting an appropriate production allocation for the gas wells can effec-
tively extend stable production time. When the pressure ratio between the upper and lower layers ex-
ceeds 1.04, “backflow” occurs in the gas wells; when the pressure ratio is 1, the initial production con-
tribution ratio between the upper and lower layers is approximately 3 /7. Interlayer differences are a
significant factor affecting the injection and production dynamics of the X gas storage facility. Analyz-
ing the influence of the main controlling factors on the injection and production dynamics can further
adjust the operational parameters of the gas storage facility, providing a reference for the operation
of similar gas storage facilities.
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Figure 1. Single-well model of double-layer gas storage
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Figure 2. Production history matching
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Table 1. Relevant parameters of different simulation schemes
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Figure 3. Comparison chart of gas injection and production capacity prediction
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Figure 4. Variation of two-layer production and production contribution rate with permeability contrast ratio
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Figure 5. Variation of two-layer production and production contribution with allocation volume
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Figure 6. Variation of two-layer production and production contribution with pressure ratio
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