M o b7 N - S DU | A = - S Vol.44 No.2
202544 A JOURNAL OF TIANGONG UNIVERSITY April 2025

DOI:10.3969/j.issn.1671-024x.2025.02.008

ETHE S B P RTHRETH SRM 58457 B ol 41

B, R KT, RFM
(REETAV R B TR, R 300387)

. AT AR AL(SRM ) 8945 Stk 45 5 Be i L (TSF )32 4 7 ik 2 £ & 518 R 445 Ak Sh 3 K 09 1, 42 o — A
L TFHA S b Foh T3 E(MLC)H SRM A& TSF 4245 %, AURH A MLC LA 4 &5 5 He ik w5 5
Heik IR BET) RE RAR B B AN S HESR A AL ) s S E & Sl BRI o0 2 MRIR, AR F) R BIR 75 & A0 25 4E
R ) R B AR A S — B R AESRIIR £ 5 R R BB AR B 09 B B, 1B A BT AR (PSO) S
AT R B T OUT 69 A AR R ARG AT B & TR, it — TR URAE iy B e SR I ST o ik e A S
HEATIRAE , 25 R AR R T3 T i A 2B, T ALEE JE IR 3 , U 1 5 453 B AR AR S 7 i 4E B IR B 3R
BT 46.6%, FlBF ALK R AT THR G,

KB RIS AHL(SRM ) ; $54E0k 30 ; $ 0T h R E K B (MLC) ; 25465 B B4 (TSF) ; A2 F BEEAL % (PSO)

FESES: TM352 CERFRARRD: A XERS: 1671-024X(2025)02-0051-12

Torque sharing function control method of SRM based on novel multilevel converter
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( School of Electrical Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Due to the limitation of the switched reluctance motor (SRM) bus voltage and the unreasonable torque distribu-
tion of the conventional torque sharing function (TSF) control, the torque ripple in the overlap conduction region
is not sufficiently suppressed, and the torque ripple increases further as the speed rises. In order to improve this
problem, a SRM online TSF control method based on a novel multilevel converter (MLC) is proposed. This
method takes advantage of the high—voltage fast excitation and high—voltage fast demagnetization capabilities of
the novel MLC to improve the torque following capacity of each phase winding. The overlap conduction region is
divided into two regions, and the reference torque is distributed online in different regions according to the torque
output capability of each phase to further reduce the torque following error. At the same time as reducing the
torque ripple, in order to further reduce the copper loss of the motor, a particle swarm optimization (PSO) algo-
rithm is used to optimize the angle control parameters offline under different operating conditions. Simulation and
experimental verify that the proposed method effectively reduces motor torque ripple, especially at high speeds,
with a maximum reduction of 46.6% compared to traditional methods. At the same time , motor efficiency has also
been improved.
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Fig.1 Structure diagram of switched reluctance motor drive
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Fig.3 Working states of asymmetrical half-bridge converter
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Fig.8 Topology of novel multilevel converter
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Fig.9 Working states of novel multilevel converter
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