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PWM Rectifierfor Seamless Winding Changeover
with ReducedNumber ofSwitches
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This paper proposesRANM rectifier with a seamless winding changeosapability The proposed PWM rectifier
can beoperatedn the star connection modaswell as in thedelta connection modé&r which the output voltage is
equivalent to a generator wittelta winding.The proposed topology is used fgpenend winding generaterOne
of the pors of the generatolis connected ta PWM rectifier. Anothemportis connected ta diode bridge rectifier,
which has a switch to shatiedc-link of the diode bridge rectifier. The PWM rectifier and the dioddde rectifier
areconnected via diodeJ he goposed configuration allowseamless winding changeoweith reduced number of
switches in comparison with a conventional winding changeover cikdhienthe delta connection is used, a new
control method for achieving low current THDsta be used. The proposed circuit and control are asstéssedh
experiments.The generator current THD of the star connection and the delta connectichC&Geand 4.7%,
respectively. In addition, the transient respmns analyzed In spite of the winding chaeover in boththe
directiors, power is continuously supplied tioeload.
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Tablel. Parameters forimulation.
Parameters Value
Inductance of generator L, 3.2mH
Synchronous reactance %X, 20%
Back EMF of generator Vg 100 V peak
Frequency of back EMF fey 100 Hz
Carrier frequency fsy 10 kHz
Output voltage Vot 350V
Response angler frequency of ACR 4000 rad/sec
Response angler frequency of AVR 40 rad/sec
Output DC capacitance 470 nF
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(a) Conventionalvinding changeoveeircuit with magnetic contactors
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(b) Proposed circuitvithout unity power factor control
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(c) Proposed circuit with unity power factor control
Fig. 8. Simulation result of conventional windimhangeover

circuit and proposed circuit.
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Table. 2 Parameteyof IPMSM.

Parameters Vaue
Rated torque 6 Nm
Rated power 3.7kwW
Rated speed 6000 r/min
Number of pole pairs 3
Rated current 10A
Winding resistance 0.094 W
d-axis inductance 8.27 mH (%X = 48.8%)
g-axisinductance 9.24 mH (%X = 53.2%)
Back-EMF coefficient | 0.15V sfrad
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(a) Starconnection mode
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(b) Deltaconnection mode
Fig. 11. Experimental resudtof proposed circuit.
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