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Quantitative assessment for the formation fractures
in source rock strata and its application
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Abstract; Quantitative evaluation of formation fractures and research on the promotion of fractured rocks on formation
transport capacity are of certain importance to the exploration of unconventional oil and gas reservoirs. By comparing
the rock fracturing pressure under the same confining pressure condition with the confining pressure range of the source
rock series, the rock fracturing situation of the source rock series under the action of static rock pressure in the Bonan—
Sikou area of Jiyang Depression, Bohai Bay Basin was analyzed. The effect of source rock fractures to the transporting
capacity was quantitatively measured. On this basis, a method of comprehensive comparison of confining pressure,
fracture pressure and post-fracture conductivity was proposed to study formation fracture. In the upper and middle
sections of the third member of Paleogene Shahejie Formation in Bonan—Sikou area, the sandstones and shale rocks in
the deeper strata are generally ruptured, and the sandstone layers in the middle strata are regionally ruptured. In the
lower section of the third member of Shahejie Formation, the middle and deep strata are generally ruptured. In the
uppersection of the third member of Shahejie Formation, the middle and deep strata are generally ruptured, whilst
only part of sandstone layer in the upper part is ruptured. The fractured formation has greatly increased permeability
and can be used as an effective conduction channel. The methods described above provide a powerful complement to
existing “sweet spot” evaluations.
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Fig.1 Location and comprehensive histogram of stratigraphy of Bonan—Sikou area, Jiyang Depression,
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Fig.2 Regional distribution of source rock strata not affected
by confining pressure in Bonan—Sikou area, Bohai Bay Basin
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Table 1 Mineral composition of typical rock samples from Bonan—Sikou area, Bohai Bay Basin
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S5 I 3 3542.27 ANERLH B A 10 50 7 23 1 9
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Table 2 Fracture pressure of rock samples without confining pressure, Bohai Bay Basin
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S1 99.5 M7 54.3 S1 199.8 M7 211.1
S2 33.4 M8 64.1 S2 73.8 M8 112.0
S3 40.1 M9 54.6 S3 105.6 M9 110.9
S4 72.5 MI10 140.1 S4 121.6 M10 193.5
S5 73.3 Ml11 121.3 S5 160.6 MI11 166.5
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Fig.3 Strain curves of samples S1 and M7 from Bonan-Sikou area, Bohai Bay Basin
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Fig.4 Fracture range of source rock series under the action of static rock pressure in Bonan—Sikou area, Bohai Bay Basin
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Table 3 Comparison of permeability of rock samples before and after rupture, Bonan—Sikou area, Bohai Bay Basin
WEHA JETUERA
i WA ER,  BEREBEBER, W55 R WFNBIER,  WERFEBER, WR)E5HHN
Era (107% pm?) (1073 pm?) BBRZI TR (1073 pm?) (107 wm?) BIERZI
S2a 3.310 4.700 1.42 M7a 0.031 8.650 279.03
S2b 0.572 2.240 3.92 M7b 0.003 0.058 20.71
S2¢ 1.400 2.130 1.52 M7¢ 0.012 1.270 105.83
S2d 0.252 0.295 1.17 M7d 0.004 0.005 1.35
S4a 0.018 0.256 14.22 M8a 0.800 11.652 14.57
S4b 0.007 1.250 178.57 M8b 0.009 19.530 2 100.00
Sdc 0.014 0.462 33.00 M8¢ 0.095 2.900 30.53
S4d 0.004 0.009 2.10 M8d 0.011 4.195 381.36
FIME 0.700 1.420 29.49 FHE 0.121 4.576 366.67
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