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Abstract : The gas reservoirs of Xu 2 developed by SINOPEC Southwest Company in Xinchang and Dayi were put into
production ,with the quite complicated distribution of gas/water. Therefore , adopting American hydrogeologists Novk ’ s
Phase diagram analysis and characteristics of deuterium and oxygen isotopes in gas field water, we identified the
production formation of gas field water and its origin,analyzed the dynamic migration of gas field water,and investigated
the evolution of gas accumulation in the western Sichuan Depression. The results show that (1) the gas field water of Xu
2 gas reservoir in Xinchang is originally marine formation water in the lower strata of the Xuxiahe Formation and Leikoupo
Formation , which was in closed conditions initially but migrated into Xu 2 gas reservoir due to the change of preservation
conditions caused by structural movement of later period ,resulting in the present gas field water; (2) the gas field water
of Xu 2 gas reservoir in Dayi changes gradually from the original deposition water in Xujiahe Formation to the marine
formation water in the strata lower of the Xujiahe Formation and Leikoupo Formation. The water was well sealed and
under thorough reduction conditions, which is typical of paleo-sedimentary water. But due to the increasing production of
Xu 2 gas reservoir there ,the marine formation water of Leikoupo Fomation in the lower strata has migrated into the 2™
member of the Xujiahe Formation along faults controlling Dayi structure ,replacing the paleo-sedimentary water of Xujiahe
Formation. This scenario explains the present dynamic characteristics of gas field water in Xu 2 gas reservoir of Dayi. The

accumulating evolution shows that Xu 2 gas accumulating process and the influence from fractures in Xinchang are
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different from those in Dayi,thereby generating different types of gas accumulations. Accordingly,the types and dynamic

characteristics of gas field water in Xu 2 gas reservoir in Xinchang are different from those in Dayi.

Key words :accumulation evolution, dynamic migration, gas field water,Xu 2 gas reservoir,western Sichuan Depression
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Fig. 1 Novk’s phase diagrams of wells in Xinchang, Dayi gas reservoir
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Table 1 Chemical characteristic parameters of produced gas field water of Xu2 gas reservoir in Xinchang and Dayi

HbIX H4 SKAEH MARE WA H#MRE|| X 4 SKAEH MERE WA HPRE
2009 - 02 - 03 0. 50 0.11 14.38 2009 - 01 - 12 0.20 0.87  35.74
X10 3f
2010 -01 - 12 0.55 0.75 9.51 2009 —09 - 28 0.28 0.81  72.92
2008 —07 - 09 0.51 0.02 86. 19 Y1t 2010 - 04 — 04 0.36 0.06  73.59
X3 JF 2009 - 04 - 09 0.53 0.10 63.32 2010 - 11 -05 0.57 0.06  36.89
2010 — 04 —07 0. 56 0.03 79.51 2013 —05 —09 0. 60 0.11  13.98
2008 —07 - 09 0.54 0.01 35.16 2009 — 06 — 09 0.36 0.08  44.51
gl X8S3JE 2000-06-23 0.54 0.09 67.46 || 1 - 2009 —08 — 11 0.34 0.51  67.46
X 2011 -06 - 14 0.55 0.10 67.94 | X 2009 - 12 -28 0.38 0.05  84.88
2009 04 —09 0.54 0. 69 7.42 2010 - 04 — 12 0.37 0.04  61.53
X150 JF 2010 -02 -25 0.63 0. 88 0.04 2009 —09 —21 0.46 0.35  22.40
2012 ~05 - 09 0.62 0.53 0. 40 2010 — 04 —05 0.49 0.87 7.42
2009 —02 22 0.53 0.04 50. 36 Y102 9F 2010 -05-19 0.49 0.21 4.07
X5 I 2010 - 04 - 07 0.54 0.10  406.17 2013 - 05 —07 0.47 0.15  10.68
2012 -01 -06 0.58 0.19 52.50 2015 - 04 01 0.48 0.39  17.81
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