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An experimental study of wettability evaluation based on frequency

dispersion property of rock electric parameters
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Greatwall Drilling Company Holewire Services Company, Panjin 124010, China

Abstract A close relationship exists between the rock wettability and the rock’s electrical
parameter dispersion properties. In the tests of studying rock’s electrical parameter dispersion
properties in both processes of oil displacing water and water displacing oil, it is found that for
rocks with different wettabilities, the slopes %k of curves P, versus S, and P, versus S, are
variable, where P, refers to complex resistivity modulus dispersion ratio, P, refers to phase
dispersion ratio, and S, represents water saturation. The maximum £ is acquired in oil-wet
rocks, the minimum £ is appeared in water-wet rocks, and £ with medium values exist in
intermediate wettability rocks. The most obvious relationship is shown between & of P, and rock
wettability. In oil displacing water process. Therefore, the slope & of phase dispersion ratio P, in
oil displacing water process could be used to qualitatively evaluate reservoir rock wettability.
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Fig. 1 Frequency dispersion curves of rock electrical parameters

(a)Frequency dispersion curves of complex resistivity modulus; (b)Frequency dispersion curves of complex resistivity phase.
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Table 1 The curve slope % of dispersion ration for

different wettability in water displacing oil rocks
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Fig. 2 The relationship of rock electrical parameter dispersion ratio and water saturation in water displacing oil rocks

(a) The relationship of complex resistivity modulus dispersion ratio and water saturation in water displacing oil rocks;

(b) The relationship of complex resistivity phase dispersion ratio and water saturation in water displacing oil rocks.
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Fig. 3

The relationship of rock electrical parameter dispersion ratio and water saturation in oil displacing water rocks

(a) The relationship of complex resistivity modulus dispersion ratio and water saturation in oil displacing water rocks;

(b) The relationship of complex resistivity phase dispersion ratio and water saturation in oil displacing water rocks.
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Fig. 4 The relationship of rock electrical parameter dispersion ratio and water saturation in water displacing oil rocks

(a) The relationship of complex resistivity modulus dispersion ratio and water saturation in water displacing oil rocks;

(b) The relationship of complex resistivity phase dispersion ratio and water saturation in water displacing oil rocks.
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Fig. 5

The relationship of rock electrical parameter dispersion ratio and water saturation in oil displacing water rocks

(a) The relationship of complex resistivity modulus dispersion ratio and water saturation in oil displacing water rocks;

(b) The relationship of complex resistivity phase dispersion ratio and water saturation in oil displacing water rocks.
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