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AStudy on the Four Quadrant Operation of SRM Drive

Yu-Jung Kang, Sung-Jun Park*, and Jin-Woo Ahn
Kyungsung Univ., Tongmyung College*

ABSTRACT

Switched Reluctance Generator attracts much
attention of high effciency, simple
controllability ~with traction drive. But the
theories that have been adopted as SRG control
methods are complicated up to the present.

This paper proposes reference current limitation
switching

because

strategy for stable generation and
angle control in motoring mode. The proposed

method s verified by simulation and
experiments. -
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Fig. 1. Equivalent circuit and characteristic curve of

series DC generator

(a) equivalent circuit (b) characteristic curve
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Fig. 2. Equivalent circuit and diagram of series DC

generator to DC voltage connection

(a) Diagram of series DC generator to DC

voltage connection
(b) Equivalent circuit of generation mode
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Fig. 2. Measured inductance profiles and torque profiles

(a) Inductance profiles

- 46 -

(b) Torque profiles



SRM® EZ 4 971d¥ & Jdgise] wWeio
Z EFHER SA4E JdYEx volgaiy dgua
o] WaEg FEsA 2re W oEe AAod o
2 B AT E E3E 5439 o] FAH dolH
ZREE Qgd2o WES dgo2N ¥ ARE
& F %U:} a9 2b)e £4% EA dojgE Yeld
RoeZ AZE 1~10[A)¢ éZé?:f_ AFE EHS 9 v
o}, ﬂ%iz} Hz174° 1" vk E3 @S depfa gldh
mA B =FolA 53¢ SRMY d9Ex 9 B3
Zzadd 93] SRMY Alg#HolHE & 5 gle &
HE whEgdg & 4 gl

A gl A% ‘ﬂaﬁé 2 B3 Zgay
d o3t &= WA HE A IAF EL EZE A
Akt SRM @Al AR/7F 2AbeA] e WA s
T3 Aoltt,

a9 32 ANEHIAE BT 4L &5 g
AdAdFe a7 L E2E b}EhH ATk A&o
Z SRM FEAdE AHAF %M A Fol
E%%ME 4 AFE H“Jé}z} s AT, $57F 3

07 ZAFE HFY Wi gol io}?ﬂ A g

d W% ARE ATHL TEAG HE T 4 3
o,

Current[A)
o
i

55+ -] [—I— Expermental resut

s0d - | —®— Simufatbon resut

L O R S NS S
: i : :

1 —T T e —
o 500 1000 1500 2000 2500 3000

Speed (rpm]

SRR EL!

40

29 3 EHREA
A A F

Fig. 3. Current level limitation curve not to
be divigente mode

e

3. AldA T

3.1 M5 Alg

SR71719] AE9Y AEE Yt A3 7)7]
2 9A A EHIAY HAeyd 1.5kW], 2000V],
3000[rpmlo 2 449 86 SRMolH ®E3stz: DC
Motor 3.5[HP], 72[V], 5000{rpm]9] 7171 Ap&&
Fon, Ad=ATEE 500 pulse EEE dICE AL
A A¥Le A4F EAH4AEY AR HoA
< LB PCrITte 2 Al g3ttt

_47_

SAM  DC Motor

o
eyl
eeg

Qe scops

—t n: )

Controller %\‘

3 trverter

R
— % et |t 8888 0
a9 4. 249 A=

Fig. 4. Experimental setup

43 FHAE ¥ A¥HA AFE

z:: :l:‘. :: :%
T o 3 £ o d
3 S S i %
<« o E S r— ¥
(a) (b)
I¥ 5 AFEE 1000impmlEAA £8 2 58
(a) onZt 1A (30" ) (b) off 2+ A0 )

Fig. 5. Power and efficiency of motoring mode
(a) Fixed on angle(30" )
(b) fixed off angle(60° )
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Fig. 6. Power and efficiency of motoring mode
(a) Fixed on angle(32° )
(b) fixed off angle(62° )
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