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An Excitation Position Dectecting Method Using Phase Current for Sensorless Control of SRM

Tae—Hyoung Kim, Dong—Hee Lee, Jin—-Woo Ahn
Kyungsung Univ.

Abstract - This paper describes a novel method of
detecting excitation position in Switched Reluctance
Motor(SRM) drive. Some strategics for position
sensorless control methods of the SRM include the
measurement of phase current. The principle of the
rotor position estimation is based on the detection of
phase current according to rotor position. This
sensorless method is very simple to detect excitation
position estimation and gives efficient control of drive
system. The suggested method is verified by some
simulations and experimental tests
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Fig 1. Sensorless Control of SRM with Inductance Reasoning
Method

I for -t phy 7

% T
L('
b for umofiphe

s turn-on phA

e —— 9

L R {n«. ».:i ><—\
‘c P

Il
IF 2. A F el o3 AAes 7Y
Fig. 2 Sensorless with current pattern
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Fig. 3 Control flowchart of proposed method
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Fig. 4 Switching pattern selection
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Fig. 5 Detection of rotator condition

(b) Running
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Fig. 6 Size of detected current according to rotor position
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Table. 1 Excitation phase with detected current at start -up

. o Iy 1e Target [ In fig 6
1 high middle low ph.b a
2 high high low ph.b b
3 niddle high low ph.b [
4 middle high middle ph.b d
5 low high middle ph.c e
6 low high high ph.c f
7 low middle high ph.c g
8 middle middle high ph.c h
9 middle low high ph.a i
10 high low high ph.a J
11 high low middle ph.a K
12 high middle middle ph.a 1
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Fig. 7 Control flowchart during drive sequnce
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Fig. 8 Tested current
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table 2. The specification of the designed motor

Stator pole number 12
Rotor pole number 8
Stator outer diameter 132mm
Rotor inner diameter 74mm
Number of phase 3

Core length 28. Tmm

Air gap length 0. 250mm
Stator pole arc 18[deg. ]

Rotor pole arc 14[deg. ]
Winding resistance per phase 0.536 Q2
Number of turn per phase 200 Turn

4.430e-04 kg -m’
0.00001 N -s/rad

Rotor inertia

Friction coefficient
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Fig. 9 The Model of SRM drive system in Simulink
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Fig. 10 Current waveform of each phase with simulink
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Fig. 11 Current waveform of each phase with test
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