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Engineering Application Research on Top-Cover Bolt Load Intelligent
Online Monitoring System based on Optical Fiber Technology
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Abstract:Top cover is one of the important load bearing components in hydro generator, in long
term, top cover screws are suffering the alternating loads which caused by axial water pushing force,
hydraulic pulse force from upper cavity of runner, etc. The reliability and safety of bolted screws play
a crucial role in the normal operation of the entire unit. The top cover bolt load intelligent online
monitoring system that based on optical fiber technology, mentioned in this article, introduce the
sensor design principle, sensor structure and monitoring system design. The system is applied to
measure the preload force of the top cover bolts during installation period, while also the axial force or
load changes during working transfer actions, such as transfer actions from shutdown to pumping &
phasing, pumping & phasing to pumped storage, pumped storage to shut down, shutdown to power
generation,, and power generation to shut down. According to the measurement results, it can be seen
that the axial force change trend of 8 bolts in the circumferential direction is consistent under the same
working condition, but the bolts installation positions are different, so the axial force changes of each
bolt at different positions under the same working condition are different. The bolt load intelligent
monitoring system is used to monitor the bolt axial force of the top cover of the turbine unit in real
time, which can diagnose and prevent the occurrence of unsafe accidents in advance, provide a
technical basis for daily operational supervision, overhaul of the digital power plant.
Key words: hydro turbine generator unit; top cover bolts; load online monitoring system ; smart power

plant; upgrading and rebuilding
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