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Power Factor Correction of Switched Reluctance Motor
Drive System using Boost Converter

Yong-Ho Yoon, Jae-Moon Kim, Tae-Won Lee, Chung-Yuen Won, and Hack-Seong Kim
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ABSTRACT

Switched Reluctance Motor(SRM) offers the advantages of simple and robust motor construction,
high speed and high efficiency over a wide operating range of torque and speed, excellent
controllability. However SRM has the disadvantages of high current harmonics, and low power
factor because the required output of speed and torque is produced by the discontinuous and loss of
power system, and brings about the incorrect operation of electronic system. This paper deals with
an energy efficient converter fed SRM system with the reduced harmonics and improved power factor.
The validity of the proposed scheme is verified via experiments. We are implemented the proposed
control system using 80C196KC micro—controller.

Key Words : Switched Reluctance Motor, Harmonic Current, Power Factor Correction(PFC),
Energy efficient C-dump converter
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Fig. 4 Simulation without PFC circuit
(a) Input voltage and current(200v/div, 5A/div,
10ms/div)
{b) Harmonics spectra of |ine current(200Hz/div)
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Fig. 5 Simulation with PFC circuit
(a) Input voltage and current(100V/div, 10A/div,
10ms/div)
{b) Harmonics spectra of |ine current(200Hz/div)
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Fig. 8 Experimental result without PFC circuit at 1500rpm
(a) Input voltage and current(100V/div, 2A/div,
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Fig. 10 The power factor of overall drive systems with
and without PFC circuit

5
|

F=
©

o
@

y
=3
~

icienc
=~ E=-NE=3
(3 2]

=]
N
il

=

System Efficie
o O
w

L

A0 a0 a0 1000 1200 140 160 1800

=
[=]

Motor speed, RPM
= Withouit PFC - with PFC J
8 11 PFC 327} ‘21: et gle Ao HMAAIAH2

&5 iH| &
Fig. 11 The efficiency of overall drive systems with and
without PFC circuit

PFC3 25 A3 A PFC§1§- AREBEAl &
744 B} Zgo] FA%AE "WolAE Ae B T
= BARC R =Y *?ﬁﬂ AWE 9 Alzglo] F2

2913 &2 o3 & A AlmBch
29 12% 1000rpmAl BE ARAE S FdAS, &

al

i& rlo

AF a2 A Fgolt

oumis Zee} =97 oxZtwo) g dHo|HE
EPROMol| AAA| 713 FHal £ Ha ¢844 4%
AolE & + YEF g Fi AP 45
1800pm7HA] 74 ARG ojemle ZEE AP
2 AA A7 g3 9.6 = AFsAh

ol 43¢ =53
o FdFe =27 %
oigh wishake] wiegch

IR

L, ¢
!

a7 12 M 2 MF i3 (1000rpm) ,
A EHE HEAIE] H (100V/div, 1ms)
B : AT (1A/div, 1ms)
€ AR (300v/div, 1ms)

Fig. 12 Waveforms of current and voltage at 1000rpm
A : Dump capacitor voltage (100V/div, 1ms)
B : Phase current (1A/div, 1ms)
C : Phase voltage (300v/div, 1ms)

04 7
LB#“_‘ S
L /
\ Pa

27 13 4 olesa Z2E
Fig. 13 Phase inductance profiles

07 $AA HAHE EogE W gy uhy| uj
2o o= g i?ﬂ stodof stth, ey 1
SHE 9Fte] ojula ARE VT IA AR F
om AF7|¢] WJX}% e 71EAZE | %iZH
9o wet ol P E 71Fo| HA @AY
o2 sAste H97F s



RM <) ?.E}\]/\Eﬂ AZNA 217

047 Pa 2 9e W AL ol
e Aol HANE FEAL F 9
P A7) A S,

A 72t

>
<L A
o
fmORN b
=2 o o rlo
Z iy
mlI
o rir
I
b
il
U
J—
o
i
u
DL
flo
o,
o
2

[>
o
of¥
-4
~
=] mlo
b
o
ol
L
D)
o
o
[
i
u
N
O
oy
o,

Mool
X,
N
Y
e
o
o
ok
>
52
N
¢
N 3
n‘.
l>
N
i
N
X
—_
01
krn
o

% ] }:’4.‘:_ 7]—0] PAv_
Pa 2AdlA &

of
>
)

1000y pm

KD rpm

a8 14 =T 2EEAM (500rpm/div, 0.2ms/div)
Fig. 14 Speed response characteristic

a8 15 M| AAH
Fig. 15 Hardware overview

A= 24 Bk
e A% v

N
o
o, ©
F N
g
=Y

A oo
okt st
xR
§ £
3
>
=
lo
il
)

iy

Joome

=
b}
39 mxs AFE Ashs

= WE

to rlo e

N 48 of
o ro
=
rx
o

o
"o
it
e
v}
A
3[_:
2
DI N
o
Y
=
vl
!
>

energy efficient C- dump ZAHEE 4%5}01 o7
7o AEL At

(D) ZYol Zo] AMEH ¢ thole= AFFH7|e &
AAQ] dBEAF A nxH TAE SRMY A
A20] G AC/DC <48 7AWHSYG o9& BA
A3 25 AMREt AapaLzd 4
=3

(2) PFCE A&3HA ¥& 7€ ol Ai7e 4

A Eo] oF 58%¢l Ao uks] PFCE A &3t

Eo] oF 9%=2 7N A

(3) SRM 75§ #AvH=Z vdgd 2MEA" 47T
Ao 7155 7}7<]J— 01/‘1 B gEE ¥ 97

4%} energy efficient

I

of =22 AUXAURIN A HAMY ol
zal 7% xgAleiol olsiA FHE T A
et

] 247 “qEngsne A2 4F BY, IYIAHY
=] A3W A2% pp. 22-29, 1998. 3.

[2] Jurgen Reinert, Stefan Schroder, “Power Factor



218

(3]

(4]

(5]

6]

[71

(8]

[9]

THETES WIGE 105 B35 20059 64

Correction for Switched Reluctance Drives” , IEEE,
Vol. 49, No. 1, 2002.

R. Krishnan and S. Lee, “Effect of Power Factor
correction Circuit on  Switched Reluctance Motor
Drives for Appliances” , IEEE/APEC, pp. 83-89, 1994.
Philip C. Todd, “UC384 Controlled Power Factor
Correction Circuit Design” , Unitrode Application
Note, 1994.

Sayeed Mir, “Energy efficient C-dump Converters for
Switched reluctance Motors” JEEE Transaction on
Power Electronics Vol. 12, No. 5, pp. 912-921, 1997.
Z#d, 49, AFA, A4, gAE, “1EIHE ¢
% Switched Reluctance Motor®] Advance Angle %3}
o] W& EANA" tfel# 78k pp. 321-324, 1995. 7.
Y.AKwon, KJShin, and GHRim, “SRM Drive
system with Improved Power Factor’, IEEE/IECON,
pp. H41-545, 1997.
AT, olAs, 2549, d
2 9% 19 WA dERAY AWy AL, JEHA]
81312 A8A A6Z, pp. 519-526, 2003. 12.

A3|F, “a9A Hdde 712 AA” pp. 321-345, 2002. 1.

(10] 8449, AAZ, AAF, “PFC Aol-§ ICA & &7

HAEHdAes]x], AR ALE pp. 37-40, 2001, 1.

[111IEEE Std 519-1992, “IEEE recommended practice and

requirements for harmonic control in electrical power
systems” , IEEE Std, April 12, 1993.

S IV ]|

FES(FHEM)

20029 Mol oFtERYAZ5ET)
A(MAD. 2002 LGX Xl DDMAIY S
Af, 20034 ~3A 5 HE HFIEE

AT ST} AT,

AT 1O M

AN Z(£F X)

19944 Mz Ho|ZEn &Y. 1

& sk Z(MAN. 20004 28 S oSt
g E(B4. 200089 ~2004d B R

A

#°2
I
o
2
i
w

P
N
M
e
-
>
2

Ol B P (2= F& 35 )
2000 ATl tilERHAzSE &
H(HAD. 2002F ~8W S Wiz ozt

4

im

ok 19
-
[

£

=
=2
Matl 3t e HI|SE

=

1987 & tiskd
1991 12¢d 19924 128

o
T O 1x

=
=
A >

o Al

M (2B

19979~ 8% SUBUH

NECEE SR



