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Abstract

As a core component ensuring the safe and stable operation of power systems,the power generation,transmission,and transformation
system directly affects the reliability of power supply and the efficiency of energy delivery.Under complex operating environments
and fluctuating load conditions,equipment is prone to insulation degradation,overload operation,and external disturbances,resulting in
diversified and increasingly concealed fault types.Focusing on the requirements of fault diagnosis and risk prevention and control,this
study systematically analyzes the operational characteristics of key equipment and the evolution mechanisms of faults from the
perspectives of fault type identification,optimization of diagnostic methods,and multi-source data fusion.A risk identification and
evaluation model is constructed,and a coordinated mechanism integrating diagnosis and prevention is established in combination
with online monitoring and early warning technologies.By enhancing information sharing and operation-maintenance coordination
capabilities,accurate fault identification and proactive risk prevention can be achieved,providing technical support for improving the
safety and reliability of power system operation.
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