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Error Analysis of a Sensorless Position Estimation Considering Noise for
Switched Reluctance Motor
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ABSTRACT

The sensorless scheme for Switched Reluctance Motor(SRM) drives must have the robustness and reliability
because the noise and error are sensitive. These elements make electrically noisy environments due to the
proximity of high current power circuits with small signal electronic circuits when SRM drives. Also, due to
the leakage inductances and finite coupling capacitances, these can cause the noise on any low voltage current
and voltage measurement circuit. The position estimate error occurs because the current and voltage including
the noise are used as the inputs of sensorless algorithm,

In this paper the high robustness and resistance of input noise are described. The fuzzy logic based rotor
estimation algorithm and the observer model are used to reduce the tolerance of input data.
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Fig. 2 Block diagram of observer model |
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(a) without noise

(b) with injected noise by 10%
of voltage amplitude

a3 4 SAMe| AMXQF [20V/Div, 2ms/Div]
Fig. 4 SRM phase voltage [20V/Div, 2ms/Div]
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(b} with injected noise by 10%
of current amplitude

28 5 SAMe| AMF [0.5A/Div, 2ms/Div]
Fig. 5 SRM phase current [0.5A/Div, 2ms/Div]
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(b) Estimated rotor position

a8 6 XX} 2/x| [50Deg/Div, 50ms/Div]
Fig. 6 Rotor position [50Deg/Div, 50ms/Div]

(a) without noise

(b) with injected noise by 20%
of current amplitude

12! 7 SRMe| A [20V/Div, 2ms/Div]
Fig. 7 SRM phase voltage [20V/Div, 2ms/Div]
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(b) with injected noise by 20%
of current amplitude

38 8 SRMe| AR [0.5A/Div, 2ms/Div]
Fig. 8 SRM phase current [0.5A/Div, 2ms/Div]
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(a) Measured rotor position

(b) Estimated rotor position

T8 9 /™R X [50Deg/Div, 50ms/Div]
Fig. 9 Rotor position [50Deg/Div, 50ms/Div]
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(a) Speed response characteristic
[500rpm/Div, 0.2s/Div]

(b) Estimated rotor position
[100Deg/Div, 0.2s/Div]
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Fig. 10 Speed response characteristic and
estimated rotor position for 30%
of the rated load and 10% noise

injection at 1000[ rpm]
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