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High-precision Torque Control Srategy for Induction Motor
Based on Reactive Power Error Compensation
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Abstract: Under the indirect vector control, the output torque from an induction motor is easily affected by
changes in the rotor time constant. To improve the torque control accuracy of the motor, an online correction algorithm
for the rotor time constant is necessary. However, the existing parameter correction algorithms mostly rely on accurate
mathematical models of the motor, which are susceptible to model parameter errors and other non-ideal factors, making
it difficult to ensure the accuracy of output torque. To address these issues, based on the traditional reactive
power-based rotor time constant correction agorithm, the calculation errors of reactive power in actual systems is
considered, and a method for calibrating and compensating for reactive power calculation errors is proposed. This
method can reduce the output torque error of induction motors from 4% to less than 1%, and its effectiveness was
verified by experimental results.

Keywords: Induction motor; high-precision torque control; indirect vector control; rotor time constant; parameter

correction

TEPAC TR T, T I g i R
H LR 501 2R A I B S ek B e sl 2

Wi HHA: 2025-07-07; €@ EHHA: 2025-08-19; KA HHHA:
2025-09-02; MZ&E % HE: 2025-09-29

ELWE: EXARBEES KIBAH R RS AT
5 H (U24A200331)

Thiswork is supported by the Joint Fund for Regiona Innovation
and Development of the National Natural Science Foundation
of China under the grant U24A 200331

SR R AR HL BV IR B R G2 R &2 L ] 4
BRI g o AR AL bR A
SHRRATAR RN ZE , Ff AL RS R GE 18
IR, HE AR BERG AR, PR
GERVINIDEE SR il i i AT 38

TE R BIRA, JRN FAL— B AT AR
FEAE AR, BRI BR T T AR A e AR 2
J&, RGURAEHSEAR TR I A R, AT il



298 A - 5 24 %
AR, Tl T R bR A 4 4 Wy Lo, 1,
2 10 0 3 AR O , ELet L d 1 T ‘
R 222 B B 2 1) A OB 1 B2 B Wo Loy L, oy,
FGHR LT RIER BRI O 5 R T d?'f TrL g )
RO, RIS R AR A 464 1. 3 T A == AT
IR e u "
I PE LS T HA, AT LMRERE @%ﬁ?eﬂ@+%@ﬂi
e, TR B A RN B . BT B8 i1
g m m
BRSNS AT 2 A (S T AR R T AL AL
BB, TR S I, R RELREY  u
S P TR A R I 3 5 5 — R T (O,L—L]s; ~odut T

U, (5B NS EORBHFILM AL, ik h—
Feftiit®d | /RO | v oL S R
TS FE R Y% X ITEERIH A2 .
SCHR[L410F b T % UL 25 FN oo B A5 2 Fhpe
PURHE , KBS H BB ai B3R, HoRY BE
T-HELRH., RE ST HERR bR R B[R] 5 40 SR 15]
& B JCIN D SRS 5 T 37 1) O MERR B, (HH
W A % R R L RS B 2 A SR 1w S
BR[16] 0 T 46 i Jo o) D) B T HBERA B, A
THEXAMESAE , (HAEAGER R A TS O T H ik
PEFNWTIRINE, 257 A8 B TR AME R 22 , S HE R AR ;
SCHR[L7) 58T T HL S B0l 22 % 0 ) ) A A [ 5
M, I E TRk M LR, (FLX M SR
AR T FHIBH, A EBHRIHZ 28020

BT T DI AR R A S Brony FH P AEAE I [l
ASCEEH 1 AT IR 2 A ME R N FL AL
K BEFAE PSR o A ARG %8, AR5 &
T HURSHR 22 G AR AR AR Lt R A R 1 R 1
FERT TP AREAN s, JE4 L T p L2k
IBAT TN AR XS TC D D2 H R ZE A TR e A b
TR, AR T AU R, fm i
YRR A ST SRS 1A SR A T

1 FFIMERITREEIRES T

1.1 RNEBHEFER
SR FUBILAE [ A0 Tl A A 28 rP O A B Rl

b i, Mg, M08 TR dg oy ug, Al
ug, 73N E TR dg orits w, My, 20500
MR dg ThorE; o, o, Mo, 53 AL
(i) 20 F # TAURE | o R R AL 2 A R
B2 ROFIR Zph e FHIHAFEFrH; L. L
FL, 53 A EAILE R 2 H SRRl P Je%
o HIRERE, o=1-121LL ; T, R FiHE
¥, T.=L,IR.

S FHIAERE 7€ A, BE4E E n A 2 A LA
HRAE AR 5 5, H A AHLE 40300 2 1 ¢
£

= )

"Tp+1
Kof TR TR R p MM T
M R GG 0] BN BRI, rALf:
TR R L H T R S i R R E R R

V/rd = Lmisd (3)
3 L, . 3 L. .
T, zzan—y/rszq :Ean_lSdlSq (4)

X, ng HHBEL

R4 2 () A= (4) AT LA SE dg il T rL 40 8
i, AN NE 1 B s 058 T [0 0 W) I
AL HIRER
1.2 35T HE EER 2= X5 H B R R

TRy R BRSP4t S B ) 1 o G S BT
RTRIT A A AR A, 102 BRI 5 3 gl ol fr)



5534

e, . FETICUUIARURZEAME IR0 v BIL A L e R sl S e 299

S, TR ME S AR P PR FE

v, 1 ity Usq
— k off
Lm = ll”/f SV Sahc
lsd > > —| N
2L i u, PWM
T, v |fsqt st | dg
> |
3anmWr .
IW g}
i\'(’
abc =
ig,
2 [ | %
iy (ORI ON 1
iy o, S N

1T+

T IM

; (2)
B 1 ETF R M R AR SR

Fig. 1 Block diagram of open-loop torque control based on
indirect field oriented control
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system based on reactive power error compensation
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