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Fig.2 A full-diameter core and the SCAR-II high temperature and high pressure full-diameter core analyzer
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Fig.3 Schematic diagram of full-diameter core experiment
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Fig.4 Flow chart of full-diameter core anisotropy experiment
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Table 1 Comparison of permeability and acoustic transit time difference of full-diameter core at different angles
rEe K /em HifZ/em FREIC©) BBER/N07 um’ I 2/ s/ O REBN 2/Cs/fO
1) 0.419 118.71 169.30
0 1.513 104.64 137.55
30 2.393 108.74 141.01
e 9.502 9.986 60 2.588 109.64 139.22
90 2.763 110.60 141.59
120 2.682 109.45 137.80
150 2.039 105.02 133.70
1) 0.060 75.33 110.21
0 4.636 86.52 128.87
30 17.317 135.06 185.68
B2 9.508 10.018 60 14.876 121.40 160.90
90 7.183 100.72 146.60
120 4.735 85.50 125.22
150 3.759 83.44 122.30
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Fig.5 Comparison in permeability and acoustic transit time difference of full-diameter core at different angles
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Table 2  Statistics of identification number of 4 hydrocarbon-
bearing structural fractures in Sag A
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The roles of anisotropy in production increasing in low porosity and
low permeability reservoir: an example in Sag A, East China Sea

HU Wenliang, LUO J ian*, ZHANG Guodong, WEI Xiaohan, CAI Jun, ZHANG Wu
(Shanghai Branch of CNOOC (China) Co., Ltd., Shanghai 200335, China)

Abstract: The Sag A of the East China Sea Basin is dominated by low porosity and low permeability reservoirs.
Production practice has proved that such reservoirs cannot be economically and effectively developed in conven-
tional vertical wells or low-angle directional wells (low productivity). Therefore, it is particularly important to
tackle permeability anisotropy and reservoir "sweet spot". The anisotropy characteristics of clastic rock reservoir
are common in the Sag A. The results of the anisotropy experiment of 360° sub-sector of full-diameter core (per-
meability and sonic time difference) show that: the horizontal permeability distribution range of six sectors is
(3.7~17.3)x10 ° um’, the axial permeability of 90° is 0.06x10 ° um’, and the permeability anisotropy distribution
range is 62~288. The permeability in the horizontal dominant direction is 3~5 times of that in non-dominant dir-
ection. Moreover, the high permeability has a small angle between the P-wave time difference and the low S-wave
time difference. Further imaging logging data and regional stress analysis confirm that the direction of maximum
horizontal principal stress has a small angle with the development direction of structural fracture (permeability
predominant direction). Combined with the distribution pattern of the "sweet spot" reservoir, the well distribution
perpendicular to the direction of maximum horizontal principal stress is conducive to productivity release, which
facilitate the economical and effective development of low permeability reservoir.

Key words: low porosity and low permeability; anisotropy; "sweet spot" reservoirs; high angle directional wells;

horizontal lateral wells; East China Sea
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