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Current Limit Control for a Four—quadrant Operation of SRM Drive
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ABSTRACT

Switched reluctance machine has much attention as a traction drive because of high effciency, high power
and DC series torque characteristics. But the motor has to have a regenerative mode when it is adopted in
electric vehicle and current divergence during the regeneration makes difficulties in the control. This paper
proposes a reference current limitation strategy for a stable regeneration based on simulations and experimented
tests. The motor is operated with conventional current limit and switching angle control method in motoring
mode. Simulations and experiments are excuted to verify the feasibility of the proposed method.
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Fig. 1 Current in SRG according to switching-on angle

Mode!

. di, Vor A
va=Rxo+Lm“7 = W =2l-e =]
i,(1,) Moderl HETR

Mode2

Koo, v, = Ri, + L e
dt
Mode3

W
K, v, =Ri, + L, =
dr

Mode4
- K, —v, = Ri, L
dt

Mode! Mode? Mode3 Moded
08 2 SRGe sERCE
Fig. 2 Modes of SRG operation

& sfojof Frh ey YAl SRMeIME d9|
29 I 44T 4 AFE 4L F AES
2 99& A xeta glon, A oYy zdg
HFAI= Ae71E AA, AsEedR Ad R 4
2 AHEA B} Aol JdjHon FYo] 2 AF
717k o] vhgtA A SshAl "ok webA daks A
AFE G457 Aside Agd ol=ws ZolA Q)
7P A71E 2Aske el aHE £ Sl

a9 28 JYd Wt wpe zt med A% 3

g dehiia i
EE 1 dHEs Aggels dFrgEe A
REZA, o] TRAE A"" s 712717t §
o & Aiel ¥ Ardgo] EAsA g
ok webA o] oA ded R-L ¥R 5
A 5 Sl

CRE 2 A7y dtEng oAdskel we A
B2 diel 371 24 Frr F453] o FeiA
= goolrt.

CRE 3 A duAE A4 Uz wg
Sk REoju, o] REY Al HFgte weh A
Fo $8 % walolRsl AR,

FRE 4 dvIR eAs ARsh gasks
7ol A F(commutation) 7} L ojytc},

22 WX I Ao M2 HFH B

SRMS] BAGL Mgl g 42 AalAs o
Q%) 4FAYRT Hofopithe AAzA] B
st aeh sldEe AE7Y) Smeh AR B

o2 vYehti £ AE7]9 FA¥ert He
2 ¥ HAXAE H-EE7] AsiA e A7 Aghol
Fedolt)y, AfFY 2AE B7] 9% AFAE o

3 24,



AR rii o rlx
— T A g

[e]
¥R X do o
)
18
N
[
L
J of\
B
=
o M
g
¢
_0|L
£
N
18,
~

N
fit

=
o wehd B Rl of
Aol APE FHL 913

X, i

X

(o5

]

i 2o
il
o
£

o L o Ok . omiu P fob W
P L ol

fe da

o > &
Q_“,
B
6{'1- [—

23 AMlgdold o 2x

2" 3 HAY AE7)M AR AHE
= A A7 17 vt S QyEs
@S HERRa gl o] diojEE AlEdoldelA 3l
HY =9 A AR S Adshs delH g AgE
SRMe| EZ 5 4714y e Adyuze ws

FAHER ZHP JdUH~ Ho|H TR

hu)

=

i)

2

riw

2

-4

2,

2

rir

i

it

it

B

o3l

9‘1‘

£,

o,
ol e iz
folr oX, o2l O o
r o o 4 Mo

= 1" itk B2 g
< UEh I glt)h weba B =RoA 243 SRMe
Al o]

Mool e 4 A% 2 EZE Asld SRM &4
A AL WA g WHE P Aol SRMY
A%PEANE A FAF gol AAAT £l
£ ARE WA 9, S5 ngow 24
5 AR WAL Eopd 7 Lol W} UFE

Inductance [H}

a7 3 AIETI0IM B8

(
Fig. 3 Measured inductance profiles and
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Fig. 6 Power and efficiency during motoring mode
(a) on angle fixed(30° )
(b) off angle fixed(60° )
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