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Abstract Switched Reluctance Motor (SRM) has a characteristic that the inductance changes very
nonlinearly depending on the magnitude of the current and the relative position of the rotor and stator,
and the torque is generated In consideration of these problems, many studies have been conducted on
a topology for driving that can improve efficiency and performance in an existing asymmetric bridge
converter in order to simplify the circuit and economic efficiency. Therefore, in this paper, we want to
check the performance by comparing and analyzing each converter used by applying it as a topology
for SRM driving. The driving converters applied to the comparison and analysis are Conventional
C-dump, Modified C-dump, Energy efficient C-dump, Resonant C-dump converter with C-dump
converter type structure and the most widely used asymmetric bridge converter and 6-Switch inverter

that used for general motors.
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Fig. 1. Asymmetric bridge converter
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Table 1. Asymmetric bridge converter characteristics

P L e 2914 33 270
o A9 B Diode 33 270
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c A3 2709 SW, D
L we aggel 5
Current
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Fig. 2. Conventional C-dump converter
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Table 2. Conventional C-dump converter characteristics
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Table 3. Modified C-dump converter characteristics
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Fig. 3. Modified C-dump converter
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Fig. 4. Energy efficient C-dump converter

-131-



A Study on Converter Topology to Drive Switched Reluctance Motor (SRM)

I 4. Energy efficient C-dump ZiHE| 4
Table 4. Energy efficient C-dump converter

characteristics
By | ARp 2 A 2914 A3 nt+l
© B A hs Diode 4 n+l
. 2oz wg Voltage V.
o o AT A9A, Hele= A
=7} Current L
vn
Aol golat 71 E -

5. X% C-dump ZH{E

A9X9] B 2A] ZCS(Zero Current Switching)%},
Bl QIA] ZVS(Zero Voltage Switching) & ZCS9] 7]
5ol 97 stz mE AR9] £A4S £Y £ Uth
oA o2 FEjQ] C-dump FHEIY} Bl A] A9H
£Ao T 588 A & s ARl Qo] =2
59 24o] 7Fssitt.

S RS AdA 4= 0] | ARl QsiA
XY 2717t AAE o] &A= S =2 A
ol QHEe IfERE 1&HAA HR(Com
-mutation) A& B2 ARATE o]Fo] g EF9]
Y 7R EAEER] = o] itk BHHo X1 7]
5 ol&dte IR BT FRE B AT &
59 BARAES 92 € 5 U (& 5).

- Lé Ll} I

D, 3 - a
v, f{ H
oel L
p— )
D, LL‘ ’

I i
3% 5. 3T C-dump ZHH
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2. Modified C-dump ZiH{E
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Fig. 11. Phase current and voltage across dump
capacitor

3. Energy efficient C-dump ZiH{E{

O% 12 GA] A7 ogo= oA AWst bE 74
Ho} 5LoHA SIAH AL HAFAIE Fote] Aof7t
I O3S RIS 4= glow vy AwEet FYst
Al FHAC17 7kt EA WEE £Y & = FH
S 711 et E3F Modified C-dump B EA=
A= AfAE ] Aol ALY 28120 24V F
ottt BPAsRAINE Energy efficient C-dump
AW AFAYY 1H1Q1 12VET Rt & AY
o7 JFAsAl YFAYY 12VE HAste 2AE
9 13 BoiA g1 5= it

S, it Wil

I A
I A
e o

8 12, ¥HF (1,000rpm, 10A, 5ms/div.)
Fig. 12. Phase current
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