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Torque error compensation of SPMSM drives with a stator

flux linkage observer at low speed

*
Sung—min Choi, Chang—Seok Park, Jae-Suk Lee

Abstract

A compensation algorithm targeting for torque development from a SPMSM including a low speed operation is
presented in this paper. As known, PM flux linkage in SPMSM is varied by temperature. Maximum Torque per Ampere
(MTPA) uses the calculated PM flux linkage, and torque error occurs due to change of PM flux linkage. In the
manuscript, estimated PM flux linkage is obtained using a stator flux observer. The torque error is corrected using the
estimated PM flux linkage. The proposed algorithm is implemented and verified in simulation and experiment.
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Fig. 1. A block diagram for a stator flux linkage observer

implemented for the proposed compensation
algorithm [8].
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Fig. 2. Estimation accuracy in a frequency domain of the
stator flux linkage observer while parameter varies [8].
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Fig. 3. Flow chart to select the estimated PM flux linkage
to be applied to the proposed torque compensation
algorithm.

O3 3 AHetEl E3 EA g

R Me M

i

of A

0
gt

SR

a9 39 =Axel wel MTPA LUTel Al&#
S E3 FAHYE 55

A Adgkol A8

Tem ar,
SPMSM | ,)}

| Proposed torque error compensation algorithm
I with respect to magnet temperature variation

Fig. 4. Block diagram of the proposed torque error
compensation control system for the SPMSM drive.

% 4. SPMSM Ez}o|EE 2|8t MeotEl E3 2R HA
HoAA"R =5 Ctolo] 13



Torque error compensation of SPMSM drives with a stator flux linkage observer at low speed 149

a9 4= B3 03 BAF Aojx AEle] B2 )
olo] 1R BoFETh gF AFAH il = Huz
HZ571E T3 o] WAH

J
2
=
o
BN

ol wE ojHoA FEE YL, SPMSM U
Hof HHE LEAES 4193t Fluke HEIMEE
T3 I s Sk

Table 1. Specifications of the test SPMSM drives.

T 1. AHol AFZE SPMSM ¥ EZI0[E ApeF
Parameters Value
Stator resistance 0.75[2]
Stator inductance 0.85[mH]
PM flux linkage 0.128[T]
Poles 4
Rated torque 0.127[N-m]
Rated voltage 25[V]
Rated current 2.8[A]
Rated speed 620[rad/sec]
Torque sensor capacity 0.5[N'm]
PWM sampling time 100[usec]

Multimeter

. Experimental setup of SPMSM drive system [8].
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