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3~Phase Current Estimation of SRM Based on DC-Link Current
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(@] (=13
i =
2 =RdAME ARIARNFE 7HeZ SRMY 4dRE FAHAL ol o838 SRMel tigh SEAIH S
Adaet. w3 AFYAAFAEIZE Adste] ARASEATE 2 & AN 2= o FFE 3
23 A s S 7T gl AAFAEE o]8% SRM A AFYAAFAHEE ©E3 SRM
TERAS AANEE Fotol Hagess & oA Ade FAFFALLYFH oo Y HAFLEAARF
HEZ 2o A FEA] ATHJL AFYALFE o83 SRM HEAA LS SEgHo] JYAFHRE
o]-&% AlxgwtE wE SHEAH] USE Flsdith
ABSTRACT

This paper proposes the SRM drive system, which accurately estimates the phase currents from the DC-link
current to drive SEM instead of detecting the three-phase currents. In addition, the detecting circuit of DC-link
current is also proposed to increase the resolution and decrease the off-set influence. Comparing with the
general drive system based on the phase current, it is verified through the experiments that the proposed SRM
drive system based on the DC-link current has the good performance in steady-state response of the speed
control. Using the DC-link current, all of the 3-phase currents can be easily estimated for driving the SRM.
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Fig. 1 Per-phase equivalent circuit of SRM

3. SRM 34 xFol FHLTAE U
o}

—

b
3
it}
Al
r
3N
oY
T
o
lo
=

“‘SRM 5ol loiA dele] g Aoz = adte
2 AR ARV 38 F UARE 29HFFRS e
ol e Ao tEiMdE HAF7E A8 zEA 9=
o #a RSO, 29X7F Baajols AR
2o z2F AFHAF it I 2@ 2 3a)d

Pae= 4)
QEA = AFHAZ R ZE2E

o
ot
>
. o
~
T

)
n
8]

&7 o}
HE32

¥ 2AbelH melF
AFAF
% o] g3 9 3yl nAFR) A (s} go] B

%] a
|5



U3HAl DoARA ok wheba] 4 (4)olA HelFko
} =

I
s9A9 ge 8 Wex Aus FHaA 4 A%
93z 482 Eod ade AFES 247 9
SAE e ge A ol g wik
.= Z.dc (5)
7N Tk a FAAF
4718 BAAE 2% 2AAF o9l g2 A o

/Z'\a: F(a’é’ 60) (6)
Tb:F(idc’ﬁb) (7)

Tc:F(idC!ﬁc) (8)

A7\ FO & BAdF F4%8s, T, T
=
=l

ox
@)

o2
2
=
ro
o
oxl

Z
4, 04, o3 ARE FA) 98 Sk 94

w2t 34 SRMol tg 24 AAF AL B =

ol A AIgFakGISol SRM 3]+ PEDE]
AEERE &49A AdE

RO A Ak A Fa
A7 2" 200

T 2 2 Ao
Ju
;
o
o oY w

f
| - e
>
=

8]

o
1
f
("U

o 3 lot 12 ok

B i du

ot o
Sl
>
=)
o
i
2N
Job
gtk
4
fass

T SO AFE AEF ot g dEd 1Y 2
9 7|1& AFAFTHZIZEY A/DTAHEY 2%
AT 5 5 Y= AHE AR 2
_lvde

ide k sw_oﬂ\
BSOS

(a) in the case of turn-on (b} in the case of turn-off
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Fig. 2 Relationship between phase and DC-1ink current
on switch condition in the general DC-link
current detecting circuit;

{a) switch-on (b) switch-off
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(b) in the case of turn-off

J8 3 Hetet ARMRAHES 202 A9 x| Al ol 2
HuRet AGYIMFete| TA,

(a) A9IX| BH24E] (b) AR HRZAE)

Fig. 3 Relationship between phase and DC-link current
on switch condition in the proposed DC-1ink
current detecting circuit;

(a) switch-on (b) switch-off
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Fig. 4 Overal! Block diagram of SRM speed control
system for experiments
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Table 1 Spec of control system(dSPACE DS1104)

item contents

AT MPC8240(PowerPC 603e core)/250MEz
Processor .
slave DSP | TI DSP TMS320F240 for single/three phase
subsystem | PWM generation
memory | 32MB SDRAM

AD - 4 A/D (16-bit, 2us sampling time)
- 4 A/D (12-bit, 800ns sampling time)
D/A - 8 D/A (16-hit)

38 5 AE R, (A)TSAIAH, (SHSRM ¥ £5t
Fig. 5 Experimental system for SRM; (top) drive system
(bottom) SRM and load system
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Table 2 Spec of SRM and test equipments

rated power 80 W

rated voltage 220V

rated speed 80rpm

pole number of (stator / rotor) 1234 /8

encoder resolution 3600
DC-link voltage 50V
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Fig. 6 speed response to step change of reference
speed(Orpm to 300rpm step change);
(a) based on phase current (b) based on DC-1ink current
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Fig. 7 Experimental results at 300rpm steady state

operation {based on phase current information)
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Fig. 8 Experimental results at 300rpm steady state
operat ion (based on DC-link current information)
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