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Abstract: In recent years, intelligent sensor technology, with its characteristics of self-calibration, self-
adaptation and high precision, has become a key support for the condition monitoring of power equipment.
Among them, optical fiber sensors, due to their outstanding advantages such as anti-electromagnetic
interference, high sensitivity, distributed measurement and intrinsic safety, have demonstrated unique
value in the monitoring of power equipment in strong electromagnetic environments and have gradually
become one of the core technologies of the perception layer in the smart grid. This paper systematically
reviews the main types of optical fiber sensors and their sensing mechanisms, and focuses on reviewing the
research progress and application status of their temperature, strain, partial discharge and multi-parameter
fusion monitoring in key equipment such as transformers, gas-insulated switchgear (GIS), transmission
lines and power cables. It also analyzes the main bottlenecks faced by current technology promotion and
looks forward to the development trends of multi-parameter collaborative perception, intelligent diagnosis
and Internet of Things (IoT) integration, with the aim of providing theoretical reference and technical
support for the in-depth application of optical fiber sensing technology in the safe and stable operation of
power systems.
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