H4% W2 kESEN Vol. 4 No. 2
2021 4F 3 H Flight Control & Detection March 2021

PMSM BiilliEHl S HREEL DT A E
RRT, R R R, EREY, RAE

(1. LdEmRERNEAFR I - L - 201109;
2. LPEARZAEIREZARARF L - L - 201109

B OE. RAKERF LI (PMSM) #AREHMAEZ MY AMRALEAEG L4, BATRNIZHMA Tk
B A p, ARG RE R LR AEERE, LET A RBFHGENER, AR KA ABELRE
2, REWMERTHE, A FHREMNBEEMBELEEK, REAZR T SN B ATUELY, F@ 5K T d. ¢
Al R £ T AN RE, VAR W R TN 3 ) b b AR SR £ 6 SR #ﬁﬁ?"ﬁ"f’ff‘*iiﬁii‘4h/\#ﬁ7f% % 7
HEIANEBHMAHGER T, ENBAET ENELA, BMELABRLZLECABLZINGHHXZ, BTHASH, B
ET R EWAEN, ASRERBAREATRMNKFIEANELRITTT RIFARS,

KB KRBT EI; BAAMIER; ARRE; B> BREBARZ

FESZES: TNILL 73; TP391.9 XHkARERD: A XEHS . 2096-5974(2021)02-0088-08

Quantitative Analysis of Parameter Mismatches for
PMSM Predictive Current Control

MU Xiaoning'?, ZENG Fanquan'?, ZHOU Yang'?, CUI Yebing"?, SONG Shuwei'"*

(1. Shanghai Aerospace Control Technology Institute, Shanghai 201109 ;
2. Shanghai Servo-system Engineering Research Center, Shanghai 201109)

Abstract: The current control performance of permanent magnet synchronous motor (PMSM) is the key factor that
determines the performance of electrical servo system. Predictive current control has faster dynamic response, lower
current harmonics, and superior torque response. However, the accuracy of the algorithm depends on the motor pa-
rameters. The parameter mismatch will cause the static current error and failing to output nominal torque, which
will lead to the reduction of the output efficiency of the motor torque. This paper presents a quantitative analysis
method of parameter error which is based on PMSM predictive current control, and analyses the cause of d axis and
q axis static current error and the sensitivity of predictive current control to the motor parameter error in detail.
This method introduces the motor parameter deviation factor and quantifies the relationship between motor induct-
ance and flux parameter error and static current error. The method is verified by simulations, and it makes a good
foundation for high performance permanent magnet servo digital predictive current control.
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Fig. 1 Block diagram of PWM predictive current control
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Tab. 1 Table of the relationship between d-axis static current error and inductance deviation factor o
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Tab.3 Simulation parameters of the motor
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Fig. 2 Simulation results of current response without parameter mismatch
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