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Forming mechanism and application of low
resistivity annulus in oil reservoirs invaded by
fresh drilling mud
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Abstract: The invasion profiles of mud filtrate invading into a

&. Development,

permeable layer was theoretically studied and numerically
analyzed. By means of simulation, the radial distribution of
formation water saturation salinity and formation resistivity
after invasion were computed. The forming process of the low
resistivity annulus was explained on the concept of relative
permeability. The effects of formation parameters, such as
formation porosity, water saturation and mud filtrate salinity,
on the invasion profiles were also analyzed. The existence of low
resistivity annulus was proved by one dimensional oil bearing
core displacement experiment with fresh mud filtrate and by field
logging data. Itis found that the effect of low resistivity annulus
on induction logs, such as array induction logs, is greater than
that on lateral logs, and that the identification of low resistivity
annulus from array induction logs can be used to classify oil pay
zone.
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