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Fig.1 The sketch of the location (modified according to Ref. [16])
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Fig.2 Porosity (a) and permeability (b) distribution of core analysis
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Table 1 Comprehensive identification parameters of water production types of the Longwangmiao Formation

in Moxi area
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Fig.3 Gp-Wp and Gp-WGR relationship plots of MX9(a), MX008-7-X2(b) and MX202(c) well
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Fig.S Comparison of fracture densities of different types of water-producing wells
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Fig.7 Thickness comparison of karst-vug high-permeability layers in different types of water production
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Fig.8 Relationship between water breakthrough time of gas well and height difference (a)
and flat distance (b)

3. 4 PR EEMY

FEFPASHPURE b, BB AOB AR X Ak B B A Bl r ey 7, (AR E k.
LI f R e R B R E SRR A ZE R, REMHENGEX, M AEE. £3HE T
JEAIRs e b, A R XS JT BB T SRAEAT R T PR W i 2 e i il 2o

HIE 9 o #r Al A, AFFEXBEAE T A RIREAT IS IR TR, 2R 2 R A .
AR X A T REIE AR, W& I R MEAAAEZE 7 . MX8 5 X A #RIE I8 LA
JERREIE), AHEFFARRTER (4 4.55 MPa/a), “FHHLEE 71y 38.3 MPa, MX9 JFIX.,
MX10 HIXNFAFEAR B, k. KRR, FHHZEE T35 44.6 MPa.
52.5 MPa,

B9 2019, 2020, 2021 FAEHXTLIIMEES
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Fig.10 Formation pressure comparison in MX8 well area
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Fig.11 Inversion porosity section (a) and gas-water well section (b) of MX128-MX10-MX19-MX8
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Fig.12 Water intrusion mode of gas reservoir of the Longwangmiao Formation in Moxi area
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Fig.13 Gas-water distribution and water invasion channels of the Longwangmiao Formation in Moxi area
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Abstract: The Longwang Formation gas reservoir in Moxi area of Sichuan Basin has great
resource potential, but the gas reservoir has strong heterogeneity and complicated gas-water
relationship. The main controlling factors of water invasion under different water invasion modes
are not clear, and the increasingly severe water invasion situation makes it difficult to effectively
use the reserves, thus affecting the gas reservoir recovery. Based on the data of core, thin section,
conventional and imaging logging, seismic and production dynamics, the types of producing wells
are divided, and the main control factors and rules of water invasion in different well areas are
determined by combining dynamic and static. The results show that: (1) According to the
characteristics of water production, wells can be divided into fast rising type, slow rising type,
stable type and compound type, and the water production characteristics of four types of wells are
obviously different; (2) Different water production types are controlled by the coupling of the
fracture development degree, the distribution of karst cavern high permeability layer, the tectonic
amplitude and reservoir connectivity. Fast-rising water-producing wells are mainly controlled by
the degree of fracture development, continuous-rising water-producing wells are mainly controlled
by the distribution of dissolved cave-type high-permeability layers, stable water-producing wells
have relatively homogeneous reservoirs, and composite water-producing wells are controlled by
multiple factors. (3) Different well areas show different water invasion modes under the influence
of different main controlling factors: The water influx mode in the MX009-3 well area is fractured
water channeling type with fast water influx speed and high water production; the water influx
mode in the MX8 well area is the high permeability layer fingering type, and the water production
rate rises rapidly and then tends to be stable; The MX10 well area is an apparently homogeneous
reservoir, the water invasion mode is edge water tongue type, and edge water advance is relatively
uniform; The well area MX204 is located in the gas-water transition zone, which shows the
bottom cone transgression type. The research results can provide geological guidance for
improving gas reservoir recovery and adjusting development technology policy, and provide
reference for the research and development evaluation of water invasion law in the same type of
water gas reservoir.

Key words: Sichuan basin; Longwangmiao Formation; Carbonate rocks; Water invasion
regularity; Main controlling factors
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