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An induction motor drive system in

HEV applications
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Sensors required in an induction drive system

Hoik i g 21l A&
1 fir A
382 AR LI AR PR IS 5
1 L HL I TS % P R AR A
1 JERTERES 30 A TR PR AP R A Y

M1 K3 1 A, 58 i ALK 3 &R 48 T
REAETE 15 M A% A% Hl B B =, b 3R 2 s iy
11 ol o A XX 1K 2y 2R 90 45 i 1 B 5 e K

FEARSCH, 5L —AN ) it S R 4 A H HLIK 2l
RGBS B ITIRAS, FLRE “17 Fom X DL iy 1%
JRAS TAEIE 07 I e i bR 4. o) 00
F RS B SRR 2 W R 1T S T, G R A

Si SU. B AR )

S, SCH L A% 4%
S, SCH. it L 9 1% )
S, SCH. it L AR )

k2 thRBHEMERX R ALK E
Tab. 2

Sensors fault mode and sensors available
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Fig. 2

Relations between sensors available and control

strategies in the system
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Fig. 3 Improved indirect field oriented vector control
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Fig. 4 Motor torque
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Tab. 3 Relationship between switching states,

DC-link current and 3-phase currents
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Fig. 6 Block diagram of phase currents reconstruction
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Fig. 8 Rotor flux angle for different control methods
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Fig. 10 Smooth switching fuzzy control scheme
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Reconstructed control of motor drive system in hybrid
electric vehicle against sensor failures

LIU Yan'?, SHAO Cheng"'

( 1.Research Institute of Advanced Control Technology, Dalian University of Technology. Dalian 116024, China;

2.School of Information Engineering, Dalian University, Dalian 116622, China )

Abstract: Based on the modes of sensor failures, possibly occurring in induction motor drives in
hybrid electric vehicle (HEV), an active fault-tolerant reconstructed control system is designed. The
proposed system sustains the good control performance from those faultless sensors as possible and
also takes into account the controller transition smoothness in terms of speed and torque transients.
Moreover, in order to improve HEV operation performances, a new robust Pl-based extension of the
field oriented control (FOC) controller is developed to keep good torque tracking. An adaptive
speed-flux observer using sliding mode is developed. In order to improve the fault-tolerant
performance of the drive system, a new method of using single DC link current sensor to reconstruct
all three inverter phase currents is proposed. Simulations show that the proposed control scheme can
ensure the controlled system to be stable and have a good tracking performance of torque and speed

when a HEV has troubles with sensors.

Key words: sensor failure; reconstructed control; sliding mode control; reconstruction of phase

current; induction motor; hybrid electric vehicle



