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Current Control of Switched Reluctance Motor with Delta Modulation Method
on EPLD Logic Design
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Abstract - The conventional drive system of SRM has a current sensor per each phase. The torque demand signal
generated by the outer control loop is translated into individual current reference signal for each phase. The torque is
controlled by regulating these currents. Using the SRM in a variable-speed control, the phase currents are generally
regulated to achieve a square wave. The simplest form of current regulation uses fixed frequency delta modulation of
the phase voltages. The aim of this paper is to regulate 3-phases current of SRM by only single current sensor using
delta modulation with digital chip. In this paper, the asymmetric bridge converter which is able to control independently
phases and be excited simultaneously is used as the driver system for 6/4 poles SRM. And the current sensor is
replaced 3 sensors of each phase with only one on bus line of converter so as to detect current of every phase. The
proposed delta modulation technique has been implemented in a simple digital logic circuit using EPLD(Electrically
Programmable Logic Device). This method is verified through simulation and experiment results.
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Fig. 1 Asymmetric bridge converter using three current sensors
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Fig. 3 A current sensor of ibus on switching operation
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Table 1 Parameter state on use single current sensor

v, v v, (a4, 8a-)
iy 4 i, 1= vpe ibus (sp+, 8,—) V.P.

x= don't care 0=off, 1=on
+ 00 0 x x A 01 00 0
+ 00 1 x x i, (1,1) 00 0
+ + 0 0 -1 x 1, ©0,1) (0,0 0
+ + 0 1 -1 x i, (1,1) 0,0 0
P o 0 x zia on Q0 0
2y (1,00 ©,1 0
iy 1D Q0 0

+ + 0 1 0 x .

% (1,00 (0D 1
R 1 ) . z:a 11 Q0 1
% 1,00 Q1 1

a9 4= 9D HE AL o]E34RE gl Ao
e FPES HoaFr)h de WX Aoy e A=z g
o] 7EA D FHEFE ol &3 293 249 £0F
2 a8 4 29A9 293 ¥ 2AY ¢+ Yo
AZE 237 3= &% WHo] BT shEsit),

1=
!
=

2
=

Comparator

O flip flop
+

PWM output
B @ ( Swithing signal )

Ret.

Phase

Cursent > ok
Sampling !

frequency

|
-
=
=

Ref. foe

H i

) 3 VTR
b
Phase current ! L
i 3

Comparator I |§ Iil | I l [

output * H
i

PWM ouiput

et it o

g

Y 4 EEL HxE Mo
Fig. 4 The control method using delta modulation
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Table 2 The used motor parameters
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