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DITC Control of Switched Reluctance Motor Based on Bipolar Converters
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Abstract: Switched reluctance motors (SRM) generally use asymmetric half-bridge power converters, which are
relatively expensive compared to the VSI system. On the basis of the standard VSI, the bipolar converters adds a bridge
arm which can enable the demagnetization and excitation voltages of SRM reach the full DC amplitude and greatly
reduce system cost. A direct instantaneous torque control (DITC) method of switched reluctance motor based on bipolar
power converter was presented. The DITC control of different switching states and the current changes under different
working conditions were analyzed. Finally, the validity of the proposed method was verified by experiment.
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Fig.1  Bipolar power converter circuit
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Tab.l  Positive and negative excitation states of phase currents
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Fig.2  Bipolar excitation region
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Fig.3 Work status selection
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Fig4 Three-dimensional curve of torque characteristics

2 AR R T 3 DITC 424 W iR
W TG 5B
Z WS REARRN , SRM AH L R 7 2 ] LRI

U=RQ+MEQ@+QEE@ (2)
do do
K kN A,B,C = UG W R s R HSE
B s o, ME T MR
IR (2) 0] RAGT BT SO P ) 5628 J6 25 45 Fif
TARRS R
FF 5t L R BLAEE B A A PR A 30w
AR AR ZS , BRI X6 1 = R o BL SRR 1 T A
i, G 210 R SRS . AR BT 3 7E DITC #5 4l
TR O RS AR AT, DA G SR DITC 45 4 Hi XL
WA 3 AE 1280 TARIRES . P4 G54
H, J&% AR A AE I 20 M C-—C - A+ >4+ > A+B——
B-—B-C+—C+it B i 6 F L8 T AR L 3
AL FIACRES S 1R TARRZS sy m A,

21



wAAES 20205 FS50K £ TH

REAR S R T AR o B T e 55 09 JF £ LT ¥ AU DITC 4% %)

Fr IS FE55 8 o &S (& 6 4331 A FRORE S X3
Al X B BRI . K5 B 6, Ly, L AL, 43
H AR BFHIF CAHAYZEA

(b) TARIRZS 2L, &L

(c) TABIRZS 3: L iR
€5 B X

Fig.5 Single-phase conduction region
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Fig.6  Commutation region
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