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Abstract: The high frequency repetitive impulse generated by the inverter can lead to uneven overvoltage with

high amplitude along the stator windings, which will accelerate the ageing of insulation system and even cause

faults. On the basis of the transient analysis software PSCAD/EMTDC, the equivalent circuit model for three-

phase stator windings of 2.5 MW permanent magnet direct-drive generator was established, and the parameters of

corresponding equivalent circuit were calculated by finite element method. Moreover, the experimental platform

was built for verifying the validity of the calculation results. The results show that under the effect of three-phase

pulse width modulation (PWM) pulse voltage, the amplitudes of the overvoltage to ground, coil to coil

overvoltage, and turn to turn overvoltage of the stator winding for permanent magnet direct-drive wind generator

show a decreasing trend from the connecting terminal of motor to the neutral point of winding. The experimental

results further verify the accuracy of the equivalent circuit model of three-phase stator winding.
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Fig.1 Complete equivalent circuit model for
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Fig.2 Two-dimensional cross section of single turn coil
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Tab.1 Distributed parameters of stator winding
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C,/pF 2907 Ry/Q 4.8
C,~C,,IpF 1085 R,/Q 1.5
C,,/pF 1361 R/Q 233
C,,/pF 5638 L,/pH 16.3
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R,/Q 12 L/uH 7.5
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Fig.3 Schematic diagram of experiment platform
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Fig.5 Waveform of voltage for the first coil to ground
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Fig.6 Repetitive coil-to-ground peak voltage
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Fig.7 Waveform of voltage between first and second coils
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Fig.10 Repetitive turn-to-turn peak voltage in first coil
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