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Low-Voltage Compensation Capacitors
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[Abstract] A large number of nonlinear devices, such as soft starters and variable—frequency drives, are widely
used in wastewater treatment processes, generating substantial harmonic distortion and posing a serious threat
to the stability of the power supply system. On the low—voltage side, control is mostly achieved through
power factor compensation controllers (hereinafter referred to as PFCs) with limited functionality, while
low—voltage capacitor cabinets rely heavily on manual on—site inspections, which are time—consuming and
labor—intensive. This paper designs a multi—parameter linkage intelligent protection device for low—voltage
compensation capacitors and proposes a control approach based on microcontroller control that integrates and
analyzes real—time data and enables early fault prediction and precise circuit disconnection from three
dimensions: deviation, rate, and threshold. By simply adding a multi—channel temperature collector with
RS—485 communication to the circuit, low—cost intelligent upgrading can be achieved, enabling
comprehensive real—time monitoring and protection of capacitors. While improving the stability of the
plant's power supply and distribution system, the proposed solution can significantly reduce the cost of manual
inspections.
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