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Fig.1 The position and comprehensive column map of Xinchang tectonic zone in Western Sichuan Depression,
Sichuan Basin(modified from Ref.[29])
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Fig.2 Average daily productivity distribution of TX2 in Xinchang-Xinsheng area
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Fig.3 Gas-water distribution profile of Wells X10-XS1 of TX> in Xinchang-Xinsheng area
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Fig.4 Test productivity distribution of TX> in Xinchang-Xinsheng area
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Fig.5 Fault distribution in Xinchang tectonic zone in different periods
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Fig.6 The pore and permeability relationship(a), number of fractures in imaging logging(b) and cumulative layer

number of logging interpretation layers(c) of TX2 in Xinchang area
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Fig.7 The relationship between fracture and productivity of TX2 in Xinchang area
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Fig.8 Distribution of fault-fracture reservoir and test productivity of TX2* sand group in Xinchang-Xinsheng area
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Fig.9 Gas-water profile of Wells XC8-X501 of TX> in Xinchang area
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Fig.10 The correlation map between reservoir physical properties and logging interpretation of gas-water layer

thickness in Xinchang-Xinsheng area
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Fig.11 Relational graph of physical properties and open flow of the matrix reservoir of TX2 in Xinchang-Xinsheng
area
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Table 1 Statistics of tested productivity and measured porosity in Xinchang-Xinsheng area

e e Wt e PR TATLEEY%
WRm EEm U0 mid)  KI(md)
12 TX2® 469565 4840.34 0.0050 0.0 FE 3.15
4533.70 4536.39
JII44-100 X! 453789 455521 0.006 3 0.0 FE 3.18
JII4-100 TX22  4619.93 4655.00 0.5000 75.0 SE 3.21
JI12£560 TX2!® 4698.85 5238.00 0.3500 360.0 SE 3.23
856 TX2A45 4818.10 4862.41 59.916 1 9.5 SE 3.81
F2 TX224 464650 4852.30 100.524 6 0.0 KE 4.87
#r10 TX245 4887.00 4975.00 3.156 8 0.0 KE 4.88
#1851 TX24*  4823.00 4846.00 30.208 9 3.0 KE 5.37

HrimT TX2* 5186.09 5216.09 0.259 8 25.6 EHEERKE 9.04
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Fig.12 Relational graph between high-pressure mercury injection and thickness of gas-water layer of TX2 in
Xinchang-Xinsheng area
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Fig.13 Distribution of NMR T2 spectrum of the reservoir of TX2 in Xinchang-Xinsheng area
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Fig.14 The combination diagram of the heterogeneity and gas-water state of the reservoir of TX2 in Xinchang-

Xinsheng area
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Fig.15 Thermal map of Pearson correlation coefficient between each controlling factor and daily gas and water

production
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Fig.16 Correlation degree between each controlling factor and daily gas production
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Fig.17 Relational graph of pore fluid composition and gas-water occurrence characteristics (modified from
Ref.[38])
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Fig.18 Gas-water distribution model of tight gas reservoir of TX> in Xinchang-Xinsheng area of Western Sichuan
Depression
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Gas-water enrichment characteristics and genetic mechanism of the 2" Member of Xujiahe Formation
tight sandstone in Xinchang-Xinsheng area of Western Sichuan Depression
LI Sha'?, CHEN Dongxia'?2, WANG Qiaochu'?, CHEN Yuhe'?, LIU Yali®, YUE Dali'?, QU Linbo'?,
LIAO Changzhen?

(1. National Key Laboratory of Petroleum Resources and Engineering, Beijing 102249, China; 2. College of
Geosciences, China University of Petroleum, Beijing 102249, China; 3. Petroleum Exploration and Production
Research Institute, SINOPEC, Beijing 100083, China)

Abstract: The potential of tight gas resource of Xujiahe Formation in the Western Sichuan Depression is great, but

the water productivity of a individual well is an important factor restricting the efficient development of the gas



reservoir of the 2" Member of Xujiahe Formation (TX2) generally. In view of this, this paper used logging data,
drilling data, geochemical and productivity data to analyze the gas-water enrichment characteristics of tight gas
reservoirs in Xinchang area of TX> in western Sichuan. Based on the analysis of gas-water distribution, the controlling
effects of the distribution of faults, the development of fractures and heterogeneity of the reservoirs on the gas-water
distributions were illustrated by the application of multiple experiments, including thin section of cast, nuclear
magnetic resonance, high-pressure mercury injection. Ultimately, the genetic mechanism of gas-water in tight gas
reservoirs was revealed. The results showed that: (1) There are five types of gas-water relationship in the study area,
which are rich gas - rich water type, rich gas - poor water type, little gas - poor water type, poor gas - rich water type
and poor gas- poor water type. The rich gas - rich water type and little gas - poor water type gas-water relations are
mainly distributed in the upper shallow submember of the TX> along with the large-scale faults. The rich gas - rich
water type and poor gas - rich water type gas-water relations are distributed in the middle submember near the fourth-
grade faults which were widely developed in the study area. The poor gas - poor water type gas-water relations were
mainly distributed in the lower submember and far away from the developed faults. (2) The fourth-grade faults which
were active in the hydrocarbon charging periods and the two-period fractures in high degree are dominant for the
accumulation of the gas and water. Furthermore, the heterogeneity disparity of the sandstone reservoir led by the
disparity of the reservoir physical properties caused the differentiation between the gas and water in the lateral. The
microscopic pore structures of the tight sandstone reservoirs had influences on the gas-water interaction and seepage
and hence the partial gas-water distribution. (3) Gas and water enrichment is coupled by the macro control of
reservoir heterogeneity and fracture reconstruction and the micro control of reservoir pore structure, and five types
of fracture-sand body assemblage were divided. Among them, the tight sandstone reservoirs characterized by high
porosity and permeability with the development of high-degree fractures in the fault-fracture zone is most conducive
to gas enrichment, while the sandstone reservoirs characterized by low porosity and permeability in the non-fault-
fracture zone is not conducive to gas and water development. The research results will provide a favorable basis for
the exploration and development of tight sandstone gas reservoirs.

Key words: Tight gas reservoir; Western Sichuan Depression; Gas-water enrichment characteristics; Xujiahe
Formation; Genetic mechanism
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