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Abstract

With the development of shale gas reservoirs with higher pore pressure, how to improve the
drilling efficiency in the shale layer and ensure normal operation of downhole tools at the same
time has become the key of lowering cost. One of the measures was to reduce the drilling fluid
density while ensuring drilling safety. Because the uniform shale bed itself was of low porosity
and low permeability, the ability of formation fluid in the shale bed getting into the wellbore un-
der negative pressure difference was limited, therefore it was difficult to induce the risk of over-
flow and well kick under the underbalanced condition, which was confirmed in the drilling of ex-
ploration wells in the study block. The borehole stability is analyzed based on the real drilling da-
ta and research results; the result indicates that in the horizontal section with high pressure shale
in underbalanced condition can still maintain the borehole stability, so it is feasible to drill the
horizontal sections in underbalanced mode.
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Figure 1. The diagram of formation pore pressure analysis in Well T1
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Figure 2. The diagram of formation pore pressure analysis in Well T2
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Figure 3. The diagram of formation pore pressure analysis in Well T3
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Figure 4. The NMR 1z, spectra of shale
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Figure 5. The sloughing pressure changing with well deviation angle and azimuth
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