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Figure 1. Comparison of simulation results (blue) with hardware results (red) for rotor velocity (left) and phase current (right).
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Figure 2. Simulink model of a PMSM.
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Figure 3. Plot of rotor velocity during the coast-down test. Blue = hardware test results; red = curve fitting results.
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Hardware vs. Simulation
NRMSD =1.9678%

160 -

140

120} — Sim
— HW

100+

80

60

40t

Rotor Velocity o, (rads/sec)

Time (sec)

Figure 4. Comparison of measured rotor velocity (red) and simulated rotor velocity (blue).
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Figure 5. Equivalent electrical circuit for DC step test.
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Figure 6. Voltage (top) and current (bottom) for a pulse in the DC voltage step test.
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Refine inductance value Lhat based on logged voltage data.
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Figure 7. Simscape model of the motorOs equivalent circuit.

= D3@74G B63 D/:C3A B6/B E3 6/2 =0B/7<32 4=@ >6/A3 @3A7AB/<13
;=23

/<2 AB7;C:/B32 B63

=6;A

A7;C:/B7=< @3AC:BA E7B6 =C@ ;3/AC@32 @3AC:BA 75C@ 3
Hardware vs. Simulation
30
—_— o | _
2 o I '| L o
C_
>
o 10
o
8
5 o —HW
> —— Sim
-10 : - : - : )
0 05 1 15 2 25 3
x10°
NRMSD = 3.05%
~— 2_
<
:42 151 HW
§ 1t —— Sim
5
O o5
0 i : ‘ : : '
0 05 1 15 2 25 3
Time (sec) x10°>

Figure 8. Comparison of measured results (blue) with simulation results (red) for voltage (top) and current (bottom).
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Figure 9. Comparison of simulation results (blue) with hardware results (red) for rotor velocity (left) and phase current (right).
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