Dynamical Systems and Control %/ &5 534, 2025, 14(2), 106-115 Hans )Xh
Published Online April 2025 in Hans. https://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2025.142012

RNEARLHEIBENBERRAERRERERA
¥R LI E

HER', AKX, BT, AAE, T F, RAE, ELF"

RICTAERBIBOT KA R AT, BRI w/RIE
RIIT R AW TRERL BT FU e, BRI W /K5

Woks H . 202543100 FHER: 2025F4H1H; KAAHM: 2025F4H11H

HE

xR AL RN EY RBSHIREMEZE F A, ASCRE—M AT RP iR R R it
FRER O EINT L. B, EERRNANIRT T RRAEAEZMEEE, B TER R EBPXA
BEBHATAME . K, BEIZEERE P EH BRI R, RS EBRERUNEGT, #—P
BT EMSHER, Ja TREINN, BEKRER TERRSESRLTAESKE, REXHEH
TR RRAE, WEY T R TER A R

XK ia

FIPENL, BER, R, BRI

Adaptive Current Vector Angle Tracking
MTPA Control Method of Interior PMSM

Tingchen Hou?, Qunjie Xiang?, Yufei Dong!, Mujun Du2, Yu Deng?, Lijun Liang?,
Zongze Cuil”

IHeilongjiang Dewo Technology Development Co., Ltd., Harbin Heilongjiang
’Heilongjiang Academy of Agricultural Machinery Engineering Sciences, Harbin Heilongjiang

Received: Mar. 10", 2025; accepted: Apr. 1%, 2025; published: Apr. 11, 2025

Abstract

Aiming at the problem of non-linear variation of inductance parameters during dynamic loading of
PMSM, a self-optimization method is developed for the effective control of MTPA Control of PMSM in
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this paper. First, the current angle difference is designed to compensate for the forward loop. Secondly,
considering the non-linear variation of orthogonal axis inductance in dynamic processes, an equivalent
model is further designed without considering the variation of remanent magnetism, and the relative
law is given, aiming to maintain real-time control of the working point near the optimal working point.
Finally, the analytical simulation verification is given in the paper to prove the effectiveness of the de-
sign method.
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Flgure 1. Optimal loci of maximum torque per current
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Figure 2. Relationship curve of torque-current vector angular
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Figure 3. Variation curve around working point at a certain optimal point
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Figure 4. Rule of equivalent parameter, current and inductance based on constant torque curve
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Figure 5. Block diagram of control structure
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