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Robust Control System of PMSH using Dual Adaptive Control Loop
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ABSTRACT

The drive system of servo motor is requested to have
robustness of disturbance and parameter variation, However,
the dynamics of PMSM drive change significantly by forced
disturbance and parameter variation, Moreover, the state
error caused by them should be suppressed completely and
rapidly.

In this paper, the vector-control system of PMSM using
dual adaptive control loop is investigated. In the proposed
system, linear adaptive control loop rapidly recovers the
state error caused by both disturbance and parameter
variation, In the dual adaptive control loop, the inner
loop reduces the system sensitivity of parameter variation
and disturbance, and the outer loop suppresses the state
error caused by them completely. The proposed servo system

is verified through a computer simulations and experimental
resul ts,
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Fig. 1. Steady state vector diagram of PMSM.
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Fig. 2. Block diagram of dual adaptive control
loop.
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Table 1. Parameter of PMSM,
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Fig. 3. Robust Control System of PMSM.
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(c) Dual adaptive control loop.

ag 6. 4% 3%
Fig. 6. Speed response.

Algeold A Fads PlAol7] oL AolR Stde AS
ek A7\l AAHAFH ALY o|Fo] vhre] Fojof
shed o @ BARlA Rojol 4571 B4EA] USR] R}
2 gk EU U FEUg 2iAE 29 Ao Y
Basix) Raln 2aUch B SEAo) AAYY olFol A
279 7122 PlACI7I9} WY R A Peles AxA
5ol 3] %A "l 2y olF RIE BT shu Mely)
AN olF 3¥8) nalslol B8 ¢ 4+ 2tk

6. 48 444 2

AY BYE AgAM Y 2AselN ALY g ¥
¢ Bojr).

AgeAold Aps} AY A2 BYART Qden] MeiHol
of Sislel FESE EWAMY G224 $7) AFs)e B4
ol $4dthe Ag B ¢ 4 AT TP o1F AgH £
zg 2s¢ 48 A% Aol Moy Aaye NelvEe @
o} ofgiel Sitlol WA 22E 3 RAND UARE U 4
sleh,

1 =T T

(b) Single adaptive control ﬁloop.

R &
ERRN RN

(a) Only PI control,

(c) Dual adaptive control loop.
Y 7. 4= 9 EeH
Fig. 7. Speed and torque

133

BFAY §71 AFNY FAY Aol AlAg el o2
HEMol FEE Zh= MY 2 Aol/E ol U Ao N2y
& ¢ 3idch

AL Molsle] FHE 23t FHYo| $4U Aanlo] @
TEHILH ol 3 23 EAAMY 4FAY 7] AFIA
HEl Ao} o8& Hgolo o] 2 P4 Holy A2y
& Fusiach =¥ siioleg Wustel oi3te) le] WA
Bel 2alof chste] o]F Agalo} Fug sl MY 3
Hol Moli AlAvle Baog BAY 4 o, A
oldzt dYE B3lo AEedch

o3¢ A kst chezt Yrl.

1 BAHY G2y 7] HE7lo] HelAo| o]&& A&
gto] A7t Sl AAFE BT E23¥ AR 107} HAYes
FHEol ¢ Mol AAmg dg 4 Addrh

2. 71&2 PIAo7]9} ¥ o3 AgAo] Fg ojgY
A% AEAo7IE ol 83 AlAYo] B 2Ag Ao
B4 4 gladch

k]
L &% 5 “ulolaz Zzdde U Q74 $7]
A58 35", chy B8y =§x], Vol.35 DEC/1986.

2. Tian-Hua Liu, Chang-Huan Liu, “Microprocessor-based
Motion Control of a Permanent Magnet Synchronous
Motor” 1ECON'86.

3. #3E, U, UDPE FUI CAYY ddE A8 Y
B2 F71 A7 WejA o] A2, A AAATH
tauE=dy, 1991,

4, &35, UEL FYF. FYL Y3} EeA UKRIE
o] §¥ 42y F7] AFIY FAY K= M", oyt
A2 Attg =82, 1991,

5. Pragasen Pillay and Ramu Krishnan, “Model ing,
Simulation and Analysis of Permanent Magnet Motor
Drives, Part I : Permanent Magnet Synchoronous Motor
Drive”, IEEE Trans.on IAS., Vol 25,No.2, Mar, /Apr, 1989,

6. AG®, ATEAT, Tk “REREILAGEMDE
B oO—WEE", BRAELARIKL, 104 63, WS84,

7. Kiyoshi OHISHI, Masato NAKAO, Kouhei  OHNISHI,
Kunio MIYACHI, “Microprocessor-Controlled DC Motor for
Load-Insensitive Position Servo System”, I1EEE Trans,
on 1ES., Vol,IE-34, No.1, Feb, 1987,

8. P. Freere, P, Pillay, “System Design of a Permanent
Magnet Synchronous Motor Drive”,Conf, Rec. of the 1990
1EEE IAS. Ann, Mt, Part I,

-178 -



