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Fig.1 Structure of excitation control system
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Tab.1 Optimum feedback coefficients
without voltage loop

AL K, Kp. K.

G (%) 5.5920 -4.3368 -69.052
G, (%) -0.8678 -14.4700 -122.220
Gy (K) 4.4892 -4.3964 -80.162
Gy (77) 1.3933 -20.9840 -134.050
Gs (%) 4.3004 -12.8390 -90.275
Gs (1K) -8.2701 -124.8600  -339.180
G, (k) 2.7760 -23.5690 -97.171
Gy (K) 3.5300 -16.7520 -122.650
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Tab.2 Optimum feedback
coefficients with voltage loop

KL K, Kp. K.,
G (R) 9.6429 -0.0106 -250
G, (%) 0.4717 -12.8180 -250
Gy (K) 6.3798 -2.3510 -150
Gy () 3.1248 -17.9590 -250
Gs (%) 8.4859 -5.9321 -250
Ge (%) -8.9387 -133.5300 -250
G, (K) 42992 -22.4370 - 150
Gy (7K) 4.0225 -14.8600 -150
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Tab.3 Comparison of eigenvalue analysis

JC g Sz H TR (9] A S v T (] g
PLA A FHLJE / % PR fHJE / %
-0.8163+j4.017 19.90 -0.5405 +j4.624  11.60
-1.2146+j13.50 8.96 -1.2100 + j13.50  8.93

-1.3890+;3.818 34.20
—1.5811+j3.996 36.80
-1.8937+j3.563 46.90
-2.0018+j4.780 38.60
-1.8601+j4.015 42.00
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Tab.4 Comparison of transient stability
limit under large disturbances
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e BT B T
Bos—Bo(HHB) 0.995 1.050
Bis—Bis( P HR) 0.396 0.402
Bio—Bio (B i) 0.478 0.478
By, —Bos(F ¥ ) 0.306 0.311
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Fig.2 Response curve of generator termi-

nal voltage under load disturbance
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Optimal decentralized coordinated control with
independent voltage regulation loop
HAO Zheng-hang ,CHEN Zhuo,QIU Guo-yue,XU Ke-ming
(Department of Electrical Engineering,Guizhou University,
Guiyang 550003 ,China)

Abstract: A new approach to excitation control is presented aiming at the low voltage feedback

gain of the decentralized coordinated excitation control in the multi-machine system. It takes the

voltage feedback link as a separate regulation loop and its voltage feedback gain can be designed to

be independent to the secondary optimization of the weight parameter. The outer control loop is

constituted of other outputs such as rotate speed,power,and so on. Based on the theory of

decentralized coordinated control,gains of these outputs are optimized by solving Levine-Athans

equations to ensure the global stability and the performance optimum. It sets the voltage feedback

parameter directly according to the regulation precision for steady state while realizes the multi

-variable coordinated optimization control. Two excitation regulators are designed by using the
introduced method and the traditional method for the EPRI — 36 system. Results show that the

former has better compositive performance in small disturbance stability,transient stability and

voltage regulation precision.

Key words: power system; excitation control; dynamic stability; voltage regulation; coordinated

control



