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Abstract; Currently, oil-based drill-in fluids have been widely used in China to prevent the frequent collapse and leakage of well bore-
hole during long lateral horizontal drilling targeting organic-rich shale reservoirs. However, wellbore instability still happens fre-
quently during drilling process. When such complicated downhole drilling accidents are dealt with, drilling speeds and trips will be
slowed down and the reservoir rocks will be soaked for a long time, resulting in significantly serious formation damage. Therefore,
this paper aims to explore the damage mechanism of oil-based drill-in fluids to shale reservoirs and to acquire prevention strategies.
Collecting gas shale cores from the Silurian Longmaxi and Cambrian Niutitang Fms in the Sichuan Basin, we made an evaluation a-
nalysis of shale formation sensitivity and conducted experiments of oil-based drill-in fluids’ static and dynamic damage to shale for-
mations. Results showed that the static damage rate ranged from 63.5 to 99.9% , while the system dynamic damage rate from 49.0 to
87.2% , which means a moderate to strong damage as a whole. It was considered that major damage factors include solid phase intru-
sion, alkali sensitivity damage. oil phase trapping damage. and stress sensitivity damage enhanced by fluid-solid interaction. On this
basis, we presented that combining efficient fracture plugging, pH value optimizing, filtration volume and positive pressure differen-
tial control with an optimal well trajectory design can not only strengthen the shale wellbore stability, but provide an effective way to
mitigate the formation damage of oil-based drill-in fluids.

Keywords: shale, fracture (rock) , core, oil-based drill-in fluids, reservoir damage, reservoir protection measure
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