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Abstract

With the continuous advancement of production automation and equipment electrification in chemical enterprises, the extensive use of
nonlinear loads in power systems has led to increasingly prominent harmonic issues. Based on the complex operational characteristics
of chemical enterprises, this paper systematically analyzes the generation mechanisms, spectral features, and influencing factors
of power system harmonics. A harmonic detection method based on multi-point monitoring and frequency-domain decomposition
is proposed, along with a comprehensive management scheme integrating active power filtering (APF) and passive power filtering
(PF). Through analysis of real-measured data from typical chemical plant power supply systems, the scheme demonstrates significant
effectiveness in harmonic suppression, power factor improvement, and system safety enhancement. The study indicates that adopting
a composite management strategy combining hierarchical detection, collaborative filtering, and intelligent control can achieve high-
quality operation of power systems in chemical enterprises, providing technical references for industrial power management.
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