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A Study of in-situ Stress Direction Change during Waterflooding
in the Low Permeability Reservoirs
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Abstract Based on the current situation of stress direction change and its mechanism insufficiently understanding
during oilfield development, anisotropic drilling from four cores in Chang-6 oil layer group of a block of Ansai
oilfield in Ordos basin, stress direction relative change is measured respectively in dry sample and stratigraphic
condition and analyzing the machanisms of effects. Results indicate that there is an obvious difference under the
dry sample and stratigraphic condition, which suggests that it has an important meaning to test stress under in-situ
condition. Maximum horizontal principal stress direction changes from 4.65° to 8.73° during oilfield development,
the average is 7°, and analysis of characteristics of reservoir physical property and mechanism of rock fracture
suggests that “natural channel” has an important control function to in-situ stress direction change. Combined with
the initial in-situ stress direction, current stress direction of the study area is regarded as about NE58°. The
conclusion does make crucial sense to oilfield reconstructive measure such as well network adjustment and
artificial fracturing.

Key words Ordos Basin; low permeability reservoirs; Chang-6 oil layer group; stratigraphic condition; in-situ
stress direction
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Fig. 1 TAWI1000 rock three axle pore pressure servo test system
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Fig. 2 Level angle between current maximum principal
stress and the marker line of core
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Fig.3 Cores and anisotropic column characteristics of Chang-6 low permeablhty reservoirs of Ansai Oilfield in Ordos Basin
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Table 1  Statistics of column characteristics of Chang-6 low permeability reservoirs in Ansai Oilfield

FEToY a2 H%/m KB /mm HAZ/mm HEhl/g /(g cm )

G84-X 1928.3 49.27 25.14 63.73 2.61

G84-XY 1928.3 58.22 25.13 75.52 2.62

G84-Y 1928.5 42.78 25.13 55.63 2.62

G84-Z 1928.5 46.43 25.14 60.61 2.63
s ety sses 303 021 st

S153-XY 1461.3 59.29 25.12 73.83 2.51

S153-Y 1461.5 58.33 25.12 72.92 2.52

S153-Z 1461.5 43.67 25.11 53.47 2.47
 xmsx 1m0 sass 303 oaad 238

X203-XY 1720.0 56.75 25.12 67.13 2.39

X203-Y 1720.2 59.03 25.13 69.95 2.39

X203-Z 1720.2 52.19 25.13 61.10 2.36
 xowx w22 s s10 so61 247

X204-XY 1602.2 54.35 25.09 66.44 2.47

X204-Y 1602.4 58.97 25.12 72.88 2.49

X204-Z 1602.4 53.42 25.11 65.85 2.49
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Table 2 Statistics of in-situ stress measurement results cores of Ansai Oilfield under dry sample and stratigraphic condition

SR Py = Kaiser 1\ 77/MPa [ /MPa fLE/MPa e B2 6/(°)
G84-X 323
G84-XY 26.8
26 13 4.65
G84-Y 263
G84-Z 36.8
S153-X 243
S153-XY 19.2
19 10 7.69
S153-Y 20.1
} S153-Z 29.0
B A et PP
X203-X 24.6
X203-XY 203
20 10 6.68
X203-Y 21.2
X203-Z 28.7
X204-X 25.8
X204-XY 19.3
20 10 8.73
X204-Y 19.8
X204-Z 27.9
G84-X 326
G84-XY 28.1
13 - 1.95
G84-Y 25.4
G84-Z 36.2
S153-X 183
S153-XY 14.7
9 - 6.25
S153-Y 14.4
S153-Z 27.4
=3 e
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10 - 5.24
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X203-Z 28.2
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X204-Y 20.5
X204-Z 27.7
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Fig. 4 Field outcrop observation of reservoir rocks
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Fig. 5 Core casting thin sections of Chang-6 oil layer group
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Table 3  Statistics of physical properties measurement results cores of Ansai Oilfield under stratigraphic condition

FEToY a2 £ ) /mm Fif%2/mm BIBEE/(107 um?) FLIEE /%
G84-X 49.27 25.14 0.002614 1.24
G84-XY 58.22 25.13 0.007126 2.53
G84-Y 42.78 25.13 0.003126 1.62
G84-Z 46.43 25.14 0.001569 1.18
O ssmy osse s ooms e
S153-XY 59.29 25.12 0.004273 3.82
S153-Y 58.33 25.12 0.006250 4.09
S153-Z 43.67 25.11 0.005643 1.88
ey osas s oeme
X203-XY 56.75 25.12 0.932302 14.57
X203-Y 59.03 25.13 0.507811 10.75
X203-Z 52.19 25.13 0.576469 11.84
C xwy oamsss a1 oote0s Y
X204-XY 54.35 25.09 0.054516 5.31
X204-Y 58.97 25.12 0.074516 7.96
X204-Z 53.42 25.11 0.021379 493
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Fig. 6 Core scanning election microscope image of Chang-6 oil layer group
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Fig. 8 Comprehensive planar graph of 130 new encryption area of Ansai Oilfield
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