e ouA 04% 9% A71AFAE PMSM A 44 o]

=] % * = 2%
g A, o] ¥ a4

[}

EECEEEER RN

PMSM Voltage Control of Electric Vehicles for High Energy Recovery
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fig. 1 Structure and main parts of electric vehicle
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fig. 2 Energy recovery concept of electric vehicle
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Fig. 3 Schematic of the proposed system for energy recovery
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Fig. 4 Voltage magnitude generated by the relationship
between speed frequency and resonant frequency
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Fig. 5 Electric vehicle PMSM voltage control algorithm
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Table 1 The parameter values used in the simulation

Rated Power 840 [W]
Rated Voltage 400 [V]
Rated Speed 2000 [rpm]
Torque Constant 2.4 Nm/A
Back-EMF Constant 147 V/krpm
Stator Resistance(ph-ph) 17 [Q]
Armature Inductance(ph-ph) 54.5 [mH]
Stator Capacitance 125 [uF]
Resonance Frequency 60 [Hz]
Poles 6 -
Load Resistance 500 [Q]
Smoothing Capacitance 2000 [uF]
Snubber Resistance 100 [Q]
Snubber Capacitance 20 [uF]
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Fig. 6 Simulator configuration diagram for PMSM voltage
control of electric vehicle
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Fig. 7 Simulation result (f, = 45 [Hz])
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Fig. 8 Simulation result (fo = 60 [Hz])



Capacitor Voltage(f =90[Hz])

-50

0 1 2 3 4 5 6 7 8 9 10
Time [sec]

a8 9 Alglold Z2} (f, = 90 [Hz])
Fig. 9 Simulation result (fo = 90 [Hz])
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Fig. 10 M-G set experiment configuration
for PMSM energy recovery maximization study
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