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Abstract The exploration of Y oilfield seriously suffered from safety problems in the bitumen zone. Slight fluctuation of low drilling
fluid pressure may trigger the mobilization and invasion of near—wellbore bitumen, which may lead to complex accidents or well
abandonment. Analysis indicated that it is hard to control the drilling fluid pressure because properties of bitumen— contaminated
drilling fluid quickly got worse. Bitumen has good liquidity at high temperature and adhered solid particles easily. Even worse,
displacement loss of drilling fluid and bitumen accelerated invasion of bitumen. Thus, the degree and speed of bitumen invasion got
out of hand. Test results in lab and field showed that, in order to control drilling fluid pressure, the contents of bentonite and plugging
materials at about 1% and 8% respectively in drilling fluid are crucial while drilling. Meanwhile, invasion speed of bitumen can be
reduced by thickening and plugging technology during circulation stop. The managed pressure drilling (MPD) technology can be used
to effectively control wellbore drilling fluid pressure and drill through bitumen formation with lower drilling fluid density. Then the
displacement amount of bitumen and drilling fluid, invasion degree and speed were reduced to a “controlable” level.
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Fig. 1 Modeling of displacement type leakage
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Table 1 Test results of bentonite content optimization
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Table 2 Effects of bitumen content on the rheology of
optimized drilling fluid
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Fig. 2 Test results of selective adhesion
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