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Using the PWM inverters in adjustable speed drives leads to high-frequency leakage
current problem. The flowing of the leakage current into the utility network can cause
conducted EMI and disturb the nearby equipments which are connected to common
ground. In this paper, the mechanism of the occurrence of the leakage current is studied,
and the characteristic of the leakage current is analyzed uéing a high-frequency model. The
filtering properties of output passive filters, i.e. the common-mode choke and the LC filter,
are investigated, and the design guidelines for these filters are also proposed. The proposed
design strategy is systematic and useful in real practice. Furthermore, a novel hybrid filter
which possesses the advantages of both the paséive and active filters is introduced. The
proposed hybrid filter has the good filtering property in the high-frequency range of the
passive parts and uses the active parts to alleviate the resonant problem in the lower
frequency range. Simuiation is carried out to confirm the validity of the theoretical resuits.
Experimental results with real motor drive systems illustrate the feasibility of the filters and

their designs in the industry.



