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Abstract: This paper is the result of oil and gas exploration engineering.

[Objective] The second member of Xujiahe formation of the HC area in the Sichuan Basin has great potential for exploration and
development, but it is a typical low— porosity and low— permeability tight gas reservoir, which requires in— situ stress refined
evaluation to recommend the optimal selection of engineering sweet spots for later vertical fracturing and plane fracturing to
increase production. [Methods] Based on experimental test analysis such as 25 groups of acoustic emission and 13 groups of
differential strain, combined with hydraulic fracturing, conventional and special logging data, we analyze the applicability of
different experimental test methods in tight sandstone reservoirs by performing a fine— scale evaluation of in— situ stress and
identified layers and sweet spots conducive to engineering modifications. [Results]The results of the experimental tests of the
second member of Xujiahe formation in the HC area showed that the maximum horizontal principal stress values ranged from 50.77
to 75.65 MPa, with a mean value of 59.71 MPa; the minimum horizontal principal stress values ranged from 45.37 to 54.31 MPa,
with a mean value of 49.31 MPa; and the vertical stress values ranged from 48.11 to 65.62 MPa, with a mean value of 56.53 MPa.
The simulation results show that the smaller the thickness of the stress barrier within the reservoir and the differential coefficient of
in—situ stress in both directions, the more favorable the fracture modification. The comparison of the three— dimensional stress
relationships between the minor layers indicates that the second member of Xujiahe Formation is in a strike—slip stress state. The
dense sandstone in the second member of the Xujiahe Formation is more homogeneous, the acoustic emission test results are more
inaccurate. The results of the differential strain test are in better agreement with the results of the in— situ stress magnitude
interpretation, making the test method more suitable for more homogeneous sandstone formations. [Conclusions] In combination
with the magnitude of in—situ stress, it is recommended vertically that the more favorable combination of compartments, upper
middle of the second subsection of Xu—1II, be selected as the target layer for fracturing. To achieve a better volume fracturing
network, it is recommended to avoid areas near faults with a large differential coefficient of two—dimensional stress. The area of
HC102—HC111 well in the central part of the HC area, where high— quality reservoirs are developed and two—dimensional stress

difference factor is relatively small, should be selected.

Key words: tight gas; magnitude of in—situ stress; acoustic emission test; differential strain test; oil and gas exploration engineering;
the second member of Xujiahe Formation; HC area; Sichuan basin

Highlights: This study reveals that differential strain testing is more suitable for measuring the magnitude of in— situ stress in
homogeneous tight sandstone reservoirs than acoustic emission testing; The distribution of ‘engineering dessert’ in the second
section of Xujiahe Formation in HC area is both controlled by the interlayer stress architecture and horizontal stress difference
coefficient.
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Fig. 1 Photos of samples before and after the differential strain test
a—Photograph of sample before differential strain test; b—Photograph of sample after differential strain test
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Fig. 2 Acoustic emission test results

a—Acoustic emission profile of a 2281.5 m sample from the first
subsection of Xu—II of well HC137; b—Acoustic emission profile of a

2438.05 m sample from the second subsection of Xu—II of well

HCO001-27—x1; c—Acoustic emission profile of a 2231.1 m sample

from the third subsection of Xu—II of well HCS
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Table 1 Results of three—dimensional stress values of the second member of Xujiahe Formation in HC area by acoustic

emission test
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o At SR/ i 0° 45 90°  HEH  NJI/MPa i }1/MPa MPa
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Fig.3 Statistical map of the magnitude of in—situ stress in the second member of Xujiahe Formation
a—Statistical map of the magnitude of in-situ stress in different tectonic zones of the Sichuan Basin in the second member of Xujiahe formation;
b—Statistical map of the magnitude of in—situ stress in each sub—layer sample from the second member of Xujiahe Formation of well HC001—-69
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a—Variation of principal stress ratio with surrounding pressure for 9 channels in the core; b—Variation of core principal stress ratio with the
surrounding pressure

http://geochina.cgs.gov.cn H1EHLFT, 2023, 50(4)



H504 4

A AE - U1 2 HC 3 DX — BEBUs b Aot 2 N AN ROHAE B ~OF RN 1113

<2 HC 1 [X 751 — Fg 2= 7 22 SRI0 R A = 3] B 1 B AR
EES
Table 2 Results of three—dimensional stress values of the
second member of Xujiahe Formation in HC area by
differential strain test
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Table 3 Results of the magnitude of in—situ stress calculated using hydraulic fracturing

Iz JR AL FH & /m AP ERTIMPa /KR /MPa T (7] 128 7)/MPa
HC001-6-x3 A2 2370.6~2377 62.99 53.58 57.05
HC001-21-x1 A2 2298~2316 60.89 512 56.15
HC001-5-x3 A2 2278~2280 59.68 47.34 55.67
HC001-69 A2 2141.32 56.43 46.43 53.48
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