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Characteristic of SRM Drive using Multi-level Converter

Wang Huijun, Sang-Hun Lee, Dong-Hee Lee, Jin-Woo Ahn
Kyungsung University

Abstract - In this paper, a modified multi-level convert
for low cost high speed switched reluctance (SR) drive is
proposed. The proposed multi-level converter has reduced
number of power switches and diodes than that of a
conventional asymmetric converter for SRM, and lower
voltage rating of the dump capacitor comparing with energy
efficient c-dump converter. It can supply five operating
modes that is boosted, DC-link, zero, negative bias and
negative boosted voltage. The proposed multi-level converter
has fast excitation and demagnetization modes of phase
current, so dynamic response can be achieved. The
proposed multi-level converter is verified by computer
simulation and experimental results.
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Fig. 1 Proposed Multilevl Inverter
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Fig. 2 Operating modes of proposed multi-level converter
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Fig. 3. Speed control block diagram

&5 Aozle A AX wat AF AHL @
A =Ho) 248 AF NHo| dial & 4o o4 A
€ 2454 8o SRM 4 AF Aog A% die
A 8Y oz =9 PWM Ao 222 vE $ Ut
7Z1&9 vy AWEiel Aete e Aujele ¥
AEAL Hlw3s) 18t Matlabd o] &8t} Al Ed o
A Ak 29 4= 71€9 HdAY AviE e AL
de#Hd Anjge] tias] PWM Ao Z=ofre] §3s
Aol vebdth 19 4elX & = %ol oz AF &
HE A AP 9o 7)1EY ujdAYE AME
uja] Aty JEjdd AWE L) gz AFIE N4E &
FHS ¢ & Atk 29 A2 T2 AEY ugy
3 AWElo] HlE] A<gdE el AvE oL @ &

2 uk
2L .

ok

3
=

z8& ¢ & Utk 994 Add 28 gd dWHe
2% SEM TFo gof 7129 B o9a 2 @A AL
o g% 223 24 49 WA g RE @3
€ oA Eg of g o D A A 2& AYE
7HgezA SRM T £xo FHsA Eea 24
F9& WA AH8E + e AP & ViR

1.0

3 T T T

fos 05 fouemyoenanas . — e

VI A N A

Vg 500 ; : T

0 e s s 1
0.08 0.09 0.10

TIME (sec]
a) Asymmetric converter

TIME [sec}]
(b) Proposed converter
1Y 4 PWMEEA N Agdeld A
Fig. 4 Simulation results in PWM control mode
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Fig. 5 Simulation results in single pulse control mode
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Fig. 7 Experimental results in sigle pulse mode
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