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Application and research into dilatation and injection enhancement
technology for unconsolidated sandstone injectors in an offshore oilfield
CHEN Huan'?, YU lJifei', CAO Yanfeng'?, DU Xiaoyou'?, YAN Xinjiang'?, AI Chuanzhi'?
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Abstract There are widespread problems with high injection pressure and low water injection in the process of water injection
development in offshore oilfields. The conventional acidification measures are short-lived and have high operating costs, which
seriously affects oilfield development. High-pressure dilation technology can improve the injection rate and extend the effective
period of injection. The representative unconsolidated sand core samples were taken from the offshore oilfield for rock mechanics
tests, dilation laboratory simulation experiments and numerical simulations, to study the dilation mechanism and main controlling
factors of unconsolidated sandstone in offshore oilfields, and the dilation technology has been applied in offshore oilfields. It is
shown that the dilation angles of unconsolidated sand in offshore oilfields are much larger than those of the Athabasca oil sand in
Canada, which has the basic conditions for applying dilation technology. It is conducive to the development of complex shear and
tensile areas with a slow injection rate, but a high injection rate tends to form a single crack. It is beneficial to generate complex
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shear and tensile areas with minimum principal stress. The dilation area expands in a long strip, which is perpendicular to the

direction of the minimum principal stress. Shear cracks and tensile cracks coexist in the dilation area, and the large shear area

contains small narrow-band tensile areas. Under the same condition of water injection, the shear dilation and tensile dilation areas
will increase with shallower reservoir buried depth and greater permeability. The dilation technology can provide guidance for
the development of water injection in offshore oilfields, and has good prospects of application.
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Fig. 1 Shear dilatation and tensile dilation of unconsolidated sandstone in offshore oilfield'**!
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Fig. 2 Stress-strain curves of unconsolidated sandstone core

under different confining pressures
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Fig. 3 Volumetric strain curve of unconsolidated sandstone

core under different confining pressures
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Table 1 Elastic modulus and dilatancy angle of Dongying formation in offshore oilfield
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Fig. 4 Schematic diagram of hydraulic dilation experiment*
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Fig. 6 Influences of dilation area on different different in-situ

(b) Sv/Sh=2.0, g=5 MPa

stress anisotropy (Similar injection rate: 2.0~2.5 ml/min)
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Wellbore, d=20 cm
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Fig. 8 Coupling FE model of high-pressure injection dilation for unconsolidated sandstone in offshore oilfield
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Fig. 9 The dilation area changes with different time during the water injection process
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Fig. 15 Influence of different formation permeability on dilation shape during water injection
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Fig. 16 Influence of different formation permeability on

dilation area during water injection
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Table 3 Comparison of water injection capacity applying high pressure dilation in offshore oilfield B
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HAJESI/MPa FEAR/(mP-d")  HAKESI/MPa  FEAR/(mP-d)
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B3 10 117 10.4 259 22 173 AR
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Bl6 AEH 115 124.8 11.5 2352 1.9 184 AR
B9 10.2 0 102 50 AR
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