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Anti-~windup IP Controller for Motor Drives

Jong-Gyu Park, Byeong-Sung Son, YuChi Ming, Soon-Young Lee, Hwi-Beom Shin

School of Electrical & Electronic Engineering, Gveongsang National University

Abstract
The windup phenomenon appears and results in
performance degradation such as large overshoot,
slow settling time when the integral-proportional
(IP) controller output is saturated. An anti-windup
IP controller is proposed to improve the control
performance for the motor drives. The proposed
algorithm is applied to the current control of a
vector-controlled induction motor driven by a pulse
width modulated(PWM) voltage-source inverter.
The integral state is separately controlled
corresponding to whether the IP controller output
is saturated or not. The experimental results show
that the current response has much improved
performance such as little overshoot and fast
settling time.
1. 4 &
AT719 14de 75& YN AL A/ A
o] & &% Aoyt aFHT Ao dFAo, &
olIREA N, HAAN T B HAF A7 TF
Aoy AgEFANME v -HEA 7] 9 FHE-
Hl# A7)z Bol AMEEHI Ak olE FHE 7|
o3 BdE e 9 4 dL, WE FE5A
2 FEo| foldy] ety Hl#H-FHE ArE
w2 3EHS 87 A% ©15& F7MA71% overshoot
7 AA = nErlE F7kele o] #AaAZ F g
ot guglEel ERaAY. #FH, HE-vH Ao

7l #A9 overshootZ W& STEALS w3 5
A3, e ez 2 fge] ZiqlAe uvH-FHE

Aoj719} Z2okE EAL el

oz Aojrle dgAdR2AE nHsA &
3 AAE o waA, AR A PdEHe] x3H
A FHEI = uAAAH R ZU8td, Yol AY o
Hell =g F= HR7|9) HHF S Zed 4
2§ AlZke]l Hastch ot RS AHEXIH
(integral-windup)@4telat gy, AR ¥ 37} LA
W overshoot7} WA &3, A 2pA|Zke] v Zofx
T, B Aj2Fle] B Y 4+ UtH2-6]. o8 T &
ADES 857 93 9d-4d&8 AA79 A$ o
3, A A = R e 2][31[6], -8l Ao
giefr s okF A wilke] AAIE A skr)

7191
ueA, B =gdAe HE-vd A7 HEE
HHEE 5T £ e ¢nAFS AL, 949

& e PWM JMEH2 785Hs f=3
&718 diAlold] HEdtd HEHS 2d¥E T

2. Yt 3t AHF-nF Aol

HE-vld Aorl= HE-AHE Aojrigke 2w
27] FEAHAA HEZNS GFoe] ulg s B
W 23, A F2d =2dw HErie Hle
719] o] FFE olE . WA, dHAR U=
25 HEXs A o8 HH-HE A7) H
3 deAt v gado bapA, 327 dHE
dH AT =14 wet HPA =@t gt

a7 12 %23} V)eg e JE-vE AdrE
Vel o) fHog FdstE o 2ot

u = —kpy + kg (1)

- 8]0 -



Plant

51: closed if u=v
S1:o0pen if u#v

a9 1 H}Eﬁ} 7155 e FAE-vdE A7),
Fig. 1. Anti-windup IP controller.
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Table 1. Rating and parameters of considered
induction motor.
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, dash dot line: IP.
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