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Analysis of Systematic Error Sources and Field Calibration Methods for Logging Winch Depth
Systems
Zhang Huayao
Chuan—Yu Project Department, Daqing Branch of China Oil Logging Company

[Abstract] This study comprehensively examines the sources of systematic errors in logging winch depth
measurements and explores practical field calibration methods to enhance the accuracy of logging data, thereby
providing more reliable support for petroleum exploration and development. Through integrated application of
theoretical analysis, experimental testing, and case studies, the research thoroughly investigates the primary error
contributors: mechanical structural factors (e.g., winch drum wear and cable tension), environmental conditions
(e.g., temperature variations and wellbore characteristics), and operational factors (e.g., improper operation
procedures or inappropriate parameter settings). Based on these findings, the study proposes two calibration
approaches: one based on standard well sections and another combining real—time monitoring with
compensation adjustments. Field validation demonstrates that both methods significantly improve the accuracy
of logging depth data, substantially enhancing the quality and efficiency of logging operations.
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