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Sensorless Speed Control of PMSM Based on Novel Adaptive Control
with Compensated Parameters

A R I
(Kee-Hyun Nam * Young-Ahn Kwon)

Abstract - Recently, sensorless controls, which eliminate position and speed sensor in a permanent magnet synchronous
motor drive, have been much studied. Most sensorless control algorithms are based on the back-EMFEF and speed
estimations which are obtained from the voltage equations. Therefore, the sensorless control performance is largely
affected by the parameter errors of a motor. This paper investigates a novel adaptive control with the parameter error
compensation for the speed sensorless control of a permanent magnet synchronous motor. The proposed parameter
estimation is obtained from the d-axis current error between the real and estimated currents. The proposed algorithm is

verified through the simulation and experimentation.

Key Words : Permanent magnet synchronous motor, Sensorless control, Parameter estimation, Adaptive control
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Fig. 1 The equivalent model of 3-phase PMSM
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Fig. 6 Simulation result in case the resistance is reduced
by 30%, and the parameter is compensated by the
proposed algorithm.
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Trans. KIEE. Vol. 62, No. 7, JUL, 2013

2F T T T T T T T al =
; I I S [
(a”d:[A] 0 A gD mﬂ‘ﬁ"%‘
1, [Al 3 i : : : Estimated
, Real
(b)qu [A] B Estimated |
-~ e — e |
iy [A] ]
L |
300 T T T T T T T
(w.lrpm] xo L ! e o
- [ ,7. 777777 L,,L,J,,;L,,
w, [rpm] "2 R st
ol
B S S T
(d)speed o O N e e 0N R O
| | | | | |
€rEos o---r--r-- i it ot i -2 ——]
sl 1 | i L L 1
-~ et | I \ \ | I
(e)![,m | } | | | |
01+ I I I <t =l | !
| 1 ! ! | | |
| L L | | L |
T T T T \ \ \ T \ 1
~ L e e i Il et bl et e B
(f)]?s | | | I I I | I
A R N

Time[sec/div]

O3 8 30%9 MEzm H7|My A 2RIF S W Aot
E HM gAlg X5 del AlEH oM Ant

Fig. 8 Simulation result in case the resistance and
back-EMF constant are reduced by 30%, and the
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