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A New Optimal AVR Parameter Tuning Method Using On-Line Excitation Control
System Model with SQP Method

& E R R

(Joong-Moon Kim -

Seung-1I Moon)

Abstract — AVR parameter tuning for voltage control of generators has generally been done with the off-line
open-circuit model of the synchronous generator. When the generator is connected on-line and operating with load, the
AVR operates in an entirely different environment from the open-circuit conditions. This paper describes a new method
for AVR parameter tuning for on-line conditions using SQP(Sequential Quadratic Programming) method with frequency
response characteristics of linearized on-line system model. As the proposed method uses the on-line system model, the
tuned parameter sets show more optimal behavior in the on-line operating conditions. Furthermore, as this method
considers the performance indices that are needed for stable operation as constraints, AVR parameter sets that are tuned
by this method could guarantee the stable performance. too.
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Table 6 Operating Conditions (Case 5.2)
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Table 8 Operating conditions and the parameters of

the exciter (Case 5.3)
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Fig. 7 Time domain simulation results (Case 5.3 - 3% step change in V)
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Table 9 Tme domain performance indices of both
parameter set (Case 5.3)

P yolud By de 458

Tuning Parameter Over Rise  Settling
Method shoot Time Time (b%)
P d TC = 367 057
l\f‘;‘fz 089 ) 077 [sec]
ethod T = 217 sec
Analytical Tc=18

43 9% 1.0 1.3
Method T, - 216 3% 1.0 [sec] 5 [sec]

54 &85t =doAlal Lead-Lag A O{XpHOf AlA
Mol RY

B ATAAE @ AelA A ST3A <iAAlo]7)
§ Agsie]l 288 2204 FYe SASAT. Fol
188 e 2AE E 104 2ok & Ad G7e) AgH
Nage] A% 2T Baizel 6267 =A ZAHPE
442 Adeife AEAE 052 NS FYe #3
B9t 9 AFY SuEG T fHuEe A
4 =e) g £ 1% 29 8o vEch

= 10 28 = (Case 5.4)
Table 10 Operating Conditions (Case 5.4)

Operating Conditions

P, & E, Ry Xz 0
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= 15 ® . 2| M7HeH MR (Case 54)
Table 11 Time domain performance indices of both
parameter set (Case 5.4)

Tuning Paramete Over Rise Settling
Method TERT choot Time Time (b%)
Te =367
Proposed 08 % 057 [sec) 0.77 [sec]
Method TB =917
Analytical Lc =18

43 % L 1 135
Method  T'p = 216 5 1.0 [secl {sec]
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Fig. 8 Time domain simulation results (Case 5.4 - 3% step change in V,,
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