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Highly efficient rectifier circuit for high performance permanent magnet
synchronous generators on vehicle

Isobe, Takanori
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This work proposes a highly efficient rectifier system for permanent magnet
synchronous generators (PMSGs), which is attractive to be applied to on-vehicle power generation. The
proposed rectifier system consists of a diode rectifier, which is known as highly efficient, and a gate
controlled series compensator (GCSC) as a series reactive power compensator. The proposed rectifier has
the same capability with a PWM rectifier from the point of generator OEeration; therefore, the generator
can be operated efficiently. At the same time, the proposed rectifier has a high efficiency of power
conversion stage, which is almost same as the one of the diode rectifier. Those were confirmed in
experiments using 3 kW PMSG.
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Induction motor
(as prime mover)

Torque sensor

Tested PMSG

Rated speed 6000 min*
Rated frequency 400 Hz
Rated voltage 400 V
No load voltage 360V
Synchronous reactance 6.91 mH
Winding resistance 1.15Q
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Gate drive circuit

Capacitors (8.5 uF)

4 GCSC
2
Type | RFP4668PbF
MOSFETSs Vpss 200V
for GCSC Ip 130A
Ros(on) 8.0mQ
. Type FM339M X2
Capacitors  capacitance 10 uF (nominal)
for GCSC 8.5 uF (measured)
Voltage 310V (ac)
Diode Type MSD30-12
. VRrM 1200V

rectifier I 0A

3 PWM
IGBTs Type FGA15N120ANTDTU

Vpbss 1200V

Io 15A
FRDs I 15A
Switching frequency 10 kHz
Dead-time 4us
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(a) Diode rectifier
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(b)Proposed rectifier
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(C)PWM rectifier
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