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Abstract; Located in the north of the Sichuan Basin, the 4th Member of Xujiahe Formation features brai-
ded-river, delta-front deposits, and extremely developed sand body. Due to the large burial depth, strong
reservoir heterogeneity, and complex pore structure, the exploration and development of low permeability
tight sandstone gas reservoir are greatly constrained by the identification and comprehensive evaluation of
"sweet spots". Based on the extensive observation and identification of thin-section and in reference to log-
ging data, this paper analyzes the key geological factors controlling the ultra-low permeability tight sand-
stone gas reservoir, puts forward a qualitative "sweet spots" identification model based on factor analysis
for tight sandstone gas reservoir, and conducts comprehensive evaluation of the 4th Member of Xujiahe
Formation in the target block in northern Sichuan Basin. The results show, O "Sweet spots" region with

good physical properties exists in some areas of tight sandstone gas reservoir; @ The three parameter fac-
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tors extracted by the factor analysis can qualitatively explain the characteristics of tight sandstone gas res-

ervoir and accurately identify the "sweet spots" section; @ The quantitative evaluation results of the factor

analysis are in good agreement with the actual exploration and development effect of the 4th Member of

Xujiahe Formation in northern Sichuan Basin, and are much more accurate than those of the common eval-

uation methods; @Reservoir of the 4th Member of Xujiahe Formation in North Sichuan can be divided into

three types, and the target block has mostly developed type II reservoir, and the key area of gas reservoir

development rests in the NE trending gas-rich region in the southeastern part of the block.

Key words: sweet spot; identification; comprehensive evaluation; tight sandstone; factor analysis; the 4th

Member of Xujiahe Formation
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Table 1 Total variance explained

PIRERAE
ER Y
B % /% SR %/ %
1 3.882 48.522 48.522
2 1.987 24.841 73.363
3 1.278 15.973 89.336
4 0.424 5.296 94.632
5 0.200 2.499 97.131
6 0.128 1.603 98.734
7 0.096 1.202 99.936

8 0.005 0.064 100.000
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Table 2 Factor scoring coefficients

IS GR KTH CAL DEN CNL lg(RD) 1g(RS)
F1 0.019 0.139 0.717 0.930 0.816 —0.157 —0.284
F2 0.933 0.952 —0.429 —0.092 —0.109 0.444 —0.089 —0.132
F3 —0.170 —0.063 —0.136 —0.143 0.137 —0.137 0.980 0.946
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Fig.1 Location and well distribution of the study area
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Fig.2 Qualitative identification and explanation of the reservoir of the 4th Member of Xujiahe Formation in Well L1
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