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Comparison of circuit and circuit-field models for partial
discharge localization in stator winding of electric machins

Hamidreza Khezri', Hamidreza Akbari!*, SeyedMojtaba Hosseini Bafghi *

!Department of Electrical Engineering, Yazd Branch, Islamic Azad University, Yazd, Iran
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Abstract : In this paper, the accurate localization of partial discharges (PDs) in winding insulation of
high-voltage (HV) machines is investigated. Since partial discharges have frequency components
ranging from kilohertz (kHz) to megahertz (MHz), it is necessary to employ transient models of
electrical machines to locate PDs. In this study, PD current pulse with KHz frequency range is injected
to RLC ladder network model of each coil turn of a cage induction machine (CIM), as interface between
voltage sources and the finite element region. Analyses and comparison of experimental results with
simulation results show that simulation of electrical machines, which use finite element method (FEM)
with RLC interface between voltage sources and FE region (circuit-field model) can estimate the
accurate location of PD in stator winding of electric machines.

Keywords: Partial Discharge Localization; High voltage machine insulation; Finite element
analysis; Field and circuit transient equations.
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