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Analysis and Improvement of Abnormal Differential Pressure
During Main/Standby Filter Switching in the Synchronous
Condenser Lubrication System
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Abstract

This article conducts a comprehensive diagnostic analysis of the abnormal fluctuation of inlet pressure during the regular switching of
the main and backup filters in the lubricating oil system of a large synchronous phase-shifting camera group. Through process review,
exploration of structural principles, fluid dynamics calculations, and on-site testing, the root cause of the fault was identified: there
is a dead zone in the internal structure of the switching valve (two position six way valve), which causes hydraulic shock and a brief
decrease in the flow cross-sectional area during the switching moment, resulting in a sudden drop in system pressure and triggering a
low pressure warning. This article accurately identifies the dynamic characteristics of valves that are often overlooked in traditional
analysis, and proposes comprehensive improvement measures from three aspects: hardware modification, process optimization, and
status monitoring. After implementation, the filter switching was smooth, pressure fluctuations were eliminated, and system reliability
was significantly improved, providing valuable reference cases for the refined design and operation of similar key auxiliary systems
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