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Fig. 1 Schematic diagram of stator flux linkage track and
its increment
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Fig. 2 Block diagram of three-level drive control for traction motor based on ISC
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Fig. 3 Schematic diagram of stator and rotor flux
linkage track under dynamic flux weakening
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Fig. 5 Space voltage vector distribution diagram

of three-level inverter
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Fig. 8 Effect of small vectors on capacitance

neutral-point potential
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Fig. 9 Value and direction of neutral-point current under

the action of each vector in sector I
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Fig. 10 New neutral-point potential balance control method
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Fig. 11 Topological diagram of driving system of
accompanying test motor on the back-to-back test bench
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Table 2 Parameters of accompanying test motor on the
back-to-back test bench
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BT fiHz 34.9 KL, /mH 48.59
3 BRI R MUK Sl 2

Table 3 Driver parameters of accompanying test motor
on the back-to-back test bench
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HE A /(KVA) 14 000 H5E DC HL /v 5000
i AR /Hz 0~34.9 TF B0/ Hz 500
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Fig. 12 Simulation waveform of motor full-speed scanning
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Fig. 13 Step response simulation of motor torque

224 ISC 5 FOC FE5E B BR M W st A] % E

Table 4 Comparison of torque step response time between

ISC and FOC
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control in charge feedforward method
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Fig. 16 Test results of motor torque accuracy
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A study on the application of a three-level control technology

for traction motors based on indirect stator quantities

HU Liang, MEI Wengqing, LYU Yongcan, FU Xiangyu, XIAO Xinyu

(CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: In order to meet the requirements of high-power traction electric drive applications for high precision and fast response

of motor output torque, this paper proposes a three-level drive control method for traction motors based on indirect stator quantities con-

trol (ISC). Firstly, a dynamic flux weakening control method based on the characteristics of ISC control and the model of induction mo-

tor, was proposed to ensure the high dynamic response of motor torque in the high-speed flux weakening region; then, in order to effec-

tively solve the problem of neutral-point potential imbalance in traditional three-level algorithms, according to the different effects of dif-

ferent switch vectors on the neutral-point potential of the neutral point clamped (NPC) three-level inverter, a new neutral-point potential

balance control strategy with high balance accuracy and strong anti-interference performance was proposed based on precise calculation

of charge cycle balance and principles of proportional integral (PI) controller. Finally, this method was tested through simulation research

and the back-to-back testing with a high-power induction motor for rail transit. The test results show the control method proposed in this

paper has advantages of high dynamic response, high neutral-point potential balance, and high torque control accuracy.

Keywords: traction motor; indirect stator quantities control; flux weakening control; neutral-point potential balance
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