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Abstract: During the pressure build-up tests for ultra-deep wells in the Tarim oilfield, the pressure build-up curves often exhibit
abnormal characteristics such as “localized pressure drops” and “straight lines. ” These anomalies arise due to limitations in the depth
of pressure gauges and the effects of multiphase fluid gravity differentiation and fluctuating oil-water contacts in the wellbore. Such
irregularities affect the analysis on reservoir permeability, contamination status, and boundary characteristics, making it challenging in

«

accurate reservoir descriptions. During the pressure build-up test for well XX1-3, a “straight line” anomaly was observed on the
pressure build-up curve, severely impacting the accuracy of interpretation and understanding of the reservoir. By analyzing the
influence of oil-water contact movements on the curve, calculating the rate of liquid level descent, and designing the appropriate depth
for the pressure gauge and shut-in time, the pressure variation at the measurement point was aligned with the pressure trends in the
middle of the production zone. This effectively eliminated the abnormal “straight line” segment caused by liquid movement. The
second pressure build-up test curve shows that valid pressure data accounted for 98. 53% of the testing period, significantly improving
the interpretation accuracy of the well test data, which enhanced the understanding on formation pressure, permeability, contamination,
and boundary characteristics. The methodology provides a valuable reference for pressure build-up tests in ultra-deep, high-water-cut
oil wells and offers a reliable theoretical basis for developing oil and gas reservoir plans.

Keywords: Tarim oilfield; ultra-deep well; pressure build-up testing; gravity differentiation; oil-water contact movement; measure-

ment point depth; shut-in time; interpretation accuracy
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Fig.1 XX1-3 well measured pressure recovery curve
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