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Abstract

High-voltage frequency converters are extensively utilized in industrial applications. The high-frequency harmonics and voltage
distortion generated during power supply can accelerate motor insulation aging, posing risks to equipment safety and stable operation.
This study elucidates the core mechanisms of motor insulation aging in such scenarios and proposes targeted prevention technologies
along with end-to-end lifecycle protection solutions. By analyzing three primary aging triggers—high-frequency harmonics,
voltage distortion, and the synergistic effects of environmental factors and electrical stress—the research details critical mitigation
techniques including harmonic suppression, optimization of insulation materials and structural design, and voltage stress buffering.
A comprehensive protection framework covering design, operation, and maintenance is established, providing technical support to
enhance motor insulation reliability and prolong service life under high-voltage frequency converter power supply.
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