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Characteristics and influential factors of water cut change in low permeability
water-drive oil reservoirs in Shengli oilfield
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Abstract ; The characteristic change of water cut can reflect the effectiveness of waterflooding to some extent. Early wa-
ter breakthrough , fast water cut rise, and low efficiency of waterflooding have always been the obstacles preventing the
development of low permeability reservoirs. Variation of water cut in waterflooding oil reservoirs involves two-phase flow of
oil and water in rocks,thus is controlled by petrophysical property, oil-water features and driving force. In regard to the
low permeability water-drive oil reservoirs in Shengli oilfield ,we analyzed the factors influencing the variation of water cut
and waterflood efficiency based on larges amounts of experimental data. These factors are characteristics of reservoir pore
structure , original water saturation, stress sensitivity and displacement pressure. The results show that pore connectivity is
the major factor for water cut rising, while the initial water cut mainly depends on original water saturation. Appropriate
control on displacement pressure is beneficial for controlling water cut and increasing waterflood efficiency. Considering
the stress sensitivity of permeability in low permeability reservoirs,, we suggested the implementation of advanced water in-
jection to avoid the permeability damage caused by pressure drop,so as to improve waterflood efficiency.

Key words ; water cut, waterflood efficiency, stress sensitivity, low permeability reservoir, water-drive oil reservoir, Bo-
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Fig. 1  Oil-water relative permeability curve for two

wells in Shengli oilfield
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Table 1 K,,,, and pore structure characteristic parameters for 17 Wells in the Es*,Shengli oilfield

= fLgEEAE/pm MIEREK AR5 B I ES B R HPYERBC RHIEARE Ko/ (1077 pm?)
193 -1 3.41 3.24 0.95 5.60 0.24 0.16 0.19 0.77
% 430 2.27 2.09 0.92 1.43 0.33 0.54 0.76 0.21
7271 -1 1.14 1.75 1.54 1.53 0.12 0.36 0.42 0.29
=89 -8 1.29 1.14 0.88 3.61 0.38 0.23 0.31 0.58
B 628 1.84 1.37 0.74 3.00 0.38 0.28 0.45 0.62
3K 1 -401 5.06 4.97 0.98 4.37 0.26 0.17 0.23 0.53
3K 1 -401 0.72 0.90 1.24 1.55 0.19 0.50 0.52 0.24
) 853 -2 0.17 0.12 0.67 1.99 0.34 0.60 0.74 0.29
2112 -1 0.89 1.08 1.21 1.70 0.18 0.57 0.48 0.65
7K 924 0.69 0.81 1.17 0.75 0.19 0.87 0.70 0.33
142 -1 0.27 0.25 0.89 2.58 0.23 0.58 0.62 0.50
1142 - 11 0.78 0.57 0.75 4.37 0.29 0.21 0.30 0.78
+H22 -4 1 0.66 0.58 0.89 3.18 0.27 0.28 0.35 0.56
e 427 0.81 0.70 0.87 3.63 0.24 0.26 0.31 0.68
1 425 2.60 1.99 0.76 2.13 0.50 0.39 0.61 0.58
% 706 1.41 0.98 0.70 2.07 0.43 0.41 0.68 0.30
7Kk 924 2.71 2.14 0.79 3.98 0.34 0.22 0.31 0.50
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Fig.2  Correlation of K, and 7 pore structure

characteristic parameters in the Es*, Shengli oilfield
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Fig. 3 Relationship between permeability and porosity of

low permeability reservoirs in Shengli oilfield
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Fig. 4 Stress sensitivity of low permeability reservoirs

in Shengli oilfield
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Fig. 6 Relationship between the initial water cut and
displacement pressure for low permeability reservoirs

in Shengli oilfield
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