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Abstract : This paper describes an approach in improving the performance of the position sensorless control with varying motor
parameters for a permanent-magnet synchronous motor. The model-based sensorless method requires accurate motor parameters,
such as resistance and inductance. At low speed, the resistance and inductance variation degrade the accuracy of the position
estimation. Motor temperature and magnetic saturation are the main sources of perturbation for the parameters. In this paper, the
resistance is identified online based on the recursive least squares(RLS) method, considering the variation of the flux linkage, but
the offline finite element analysis(FEA) value of the g-axis inductance is used. Dynamic resistance and inductance parameters are
applied to sensorless drives of an electric oil pump for automotive transmissions which require very low speed drives of pumps at
a lower limit oil temperature. The experimental results showed improvements of the low-speed drive performance for an
automotive electric oil pump with 270 V 1 kW.
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Nomenclature 1. M 2
R : resistance, Q AFHE7] A AAEH = 7| A SLdF2EE T
Ly L, : d and q axis inductance, mH ZA Z=71AET] 9 o] 7]l oJs] BEE L Edes HdE
Ao flux linkage, Wb A o thAsle] ARAAEAL] Av|FS =
ia, Ig, 1., 15 : d and q axis currents, v and 0 axis currents, A g QukD
Va» Vg» V4, Vs - d and q axis voltages, v and § axis voltages, V 718 A7 g A 2E 7] 2AE 93 o A £
w : electrical angular velocity, rad/sec 7o) Fxo] Bz o] 3| A XA HE A T
p : differential ope‘rator =d/dt . Nalo] el 7]uke] 9x] 24 7|HS A& Al g
Zw 965 : Yan(.l 51ax1s .e?ctendesi eilectltorrllotW?: .force(EMF)(,iV o S de] Ya] AeE a1 g2
,0, ¢ ect.nca position 2.1n electrical position error, ra wl s]ak e e A% Rug e oy
2 :.output signal of retcurs1v<: leasft ;(Elsre (RLS) method A2 S =A5le] 3 A4 9% ARE A w o o
Funknown parameter vector o et A7) et ez a7 EE, sehnEe] oAk
Z : input vector of RLS o = - g _
A7 4 22 R A5 ARE obr )

A : forgetting factor of RLS
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Fig. 2 Block diagram for sensorless drives
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