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Abstract

Cable logging auxiliary short sections (such as flexible short sections, tension short sections, and anti-rotation short sections) are
important connection and functional adjustment units in downhole cable logging instrument strings. Their reliability is crucial to
the quality of data acquisition and construction efficiency in cable logging operations with large cable runs. Based on the on-site
fault statistics of auxiliary short sections for cable logging with large cable runs in a certain oilfield in 2024, this paper summarizes
the diagnostic logic and maintenance technology paths for four typical faults: mechanical fatigue failure, load signal transmission
anomalies, mechanical seal degradation, and environmental adaptability decline. For bending fatigue faults in flexible short sections,
methods such as bending stiffness testing and fatigue crack detection are used; for sensor anomalies in tension short sections,
dynamic load calibration and signal response verification methods are employed; for mechanical seal failure judgment, helium
mass spectrometry leak detection and pressure decay curve fitting methods are applied; and for environmental adaptability fault
reproduction, a high-temperature and high-pressure cyclic test platform is used for condition simulation. In terms of maintenance
processes, mechanical structure repairs follow relevant industry standards; tension sensor calibration adopts a multi-point linear
fitting compensation algorithm; high-pressure seal repairs use a metal-elastomer composite seal structure; and system testing includes
three reliability verification indicators: bending performance, signal transmission, and vibration impact.
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