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Fault Tolerant Operation on Disconnection of DC-Bus Power Source in Dual Inverter Motor Drive

Yoshiaki Oto™, Melinda Badriatul Fauziah, and Toshihiko Noguchi (Shizuoka University)

The dual inverter motor drive feeding an open-end winding PM motor has been studied for mileage improvement

and autopilot technologies of hybrid and electric vehicles. Fault tolerant functions are required for the autopilot

operations, which can achieve to keep driving the motor even if some failure occurs in the autopilot systems. The

authors have studied the dual inverter drive system, where the both inverters have a battery and a capacitor in

parallel across each DC-bus, and its fault tolerant function of the DC-bus power source. The dual inverter drive

system can achieve ceaseless drive of the motor, even if one of the DC-bus battery power sources is failed, by

controlling the capacitor voltage of the failure-side inverter constantly with the space vector modulation (SVM). In

this paper, the switching over technique to the fault tolerant function of the DC-bus battery in the dual inverter drive

system is proposed, and the proposed technique is examined through several computer simulations.
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(b) Fault tolerant function of DC-bus battery of INV2.
Fig. 1. Circuit configuration of studied dual inverter motor

drive.
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Fig. 2. Relationship between capacitor charging or

discharging modes and switching states enlarged from 0 to 60

degree.
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Fig. 4. Proposed switching over technique to fault tolerant

operation.
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Fig. 5. Control brock diagram.
Table 1. Computer simulation conditions.
Switching frequency 10 kHz
Voltage of battery 300V
Voltage command of capacitor (INV2) 1505V
Capacitance of capacitor (INV2) 330 uF

Motor speed command value

1150, 2300 r/min

Motor

parameters

Dead time 0 us
Number of poles 8
Number of flux linkage 0.174 Wb

Moment of inertia

0.00173 kgm?

Damping coefficient 0.005 N/rad/s
Phase resistance 1.1 Q
Phase inductance 5 mH
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(a) m= 0.2 (1150 r/min).
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(b) m = 0.4 (2300 t/min).
Fig. 6.

Simulation results.
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