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Total Loss Comparison of Inverter Circuit Topologies with PMSM Drive System for Electric Vehicles
Daisuke Sato, Jun-ichi Itoh (Nagaoka University of Technology)
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Fig. 1. Circuit diagram of 3-level inverter.
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Fig. 2 Comparison of operation method each inverter circuit

Table 1 Parameters of IPMSM.

Rating power P, 60 kW

DC link voltage Eqc 650 V

Rating Torque T, 207 Nm
Base speed Npase 2768 rpm
Maximum speed Npmax 13900 rpm
Rating Current I, 141 Arms

Armature pairs of poles p 4

d-axis inductance L4 0.554 mH

g-axis inductance Lq 1.662 mH
Winding resistance R, 0.096 Q
Back-emf coefficient @ 0.0845 Vs/rad
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Fig. 3. Inverter loss analysis results for each operation
condition at base speed.
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Fig. 4 Motor model of IPMSM.
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Fig. 5 IPMSM loss analysis results for each operation
condition at base speed.
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Fig. 6 Total loss of the IPMSM drive system.
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