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Comparative studies on methods for parameter aggregation of excitation system
for power system dynamic equivalent

WEN Dan-yin SUN Li-xia HUANG Hua JU Ping
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Hohat University ~Nanjing 210098  China

Abstract In order to reduce the calculating time and to improve the analytical speed in an electric power system the
dynamic equivalence technique can be used in the excitation system with the uniform standard transfer function in a low
order. The parameters of the equivalent excitation system were determined using the weighted average method the method
of least squares LS in discrete time domain and the piecewise linear polynomial function PLPF method. The genetic
algorithm was used for parameter identification. Different methods for aggregation of the excitation system were compared

and their differences and advantages as well as their disadvantages were summarized. A case study indicates that in

general the method of least squares in discrete time domain has good performance.
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Table 1 Parameters of G2 and G3 excitation systems
TB TC K,\ TA TE KE SE KF TF VR max VR min
0.00 0.00 60.00 0.05 0.41 0.63 0.66 0.06 0.50 5.00 -5.00
3 0.00 0.00 50.00 0.06 0.50 0.80 0.13 0.08 1.00 5.00 -5.00
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Table 2 Calculated results from GADS toolbox
as az ap Qg by b by
1 9.664 18.747 10.158 1.728 0.443 0.200 0.015
2 16.396 20.841 5.923 1.280 0.369 0.117 0.012
3 9.082 16.171 5.681 0.911 0.283 0.116 0.008
4 12.629 19.965 10.034 6.762 0.359 0.411 0.066
5 20.077 20.108 16.778 2.119 0.696 0.272 0.020
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Table 3 Calculated results from parameters with range settled for C1
asz a a ag by by by
1 12.002 24.515 4.525 2.755 0.362 0.155 0.027 1.851
2 12.607 26.023 7.997 3.755 0.482 0.230 0.037 1.556
3 13.971 27.752 13.884 3.922 0.701 0.301 0.039 1.870
4 11.983 23.824 3.070 2.533 0.305 0.130 0.025 2.113
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Table 4 Calculated results from parameters with range settled for C2
as [¢5] @y @ by b, bo
1 4.813 10843.542 684079.772 593134.842 33.988 1909.488 274.242 9.23
2 4.796 15859.203 824061.995 478736.000 58.784 1707.464 220.540 6.65
3 4.730 11163.402 836236.991 683672.892 40.826 2227.912 315.678 8.70
4 4.934 18297.841 818011.719 617343.919 53.605 2100.923 284.241 8.28
5 4.806 12713.049 830068.471 609239.559 30.962 2079.346 280.582 8.02
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Table 5 Comparison of different methods
1
1
PLPF 1
4
PLPF

1 M. 2002 330-349.

2 . J. 2008 32 3 14-17.
ZHOU Hai-qiang JU Ping KONG De-chao et al. Application of clustering method based on electromechanical distance between
different units in power systems dynamic equivalent J . Automation of Electric Power System 2008 32 3 14-17. in Chinese

3 . J. 2009 30 24 24-30. HU Jie YU Yi-xin. Practical
method to parameter aggregation of power system dynamic equivalent J .Power System Technology 2009 30 24 24-30. in Chinese

4 J. 2001 25 16 30-33. JIANG Ping DAI
Lie-feng HUANG Ting et al. Application of frequency domain method to parameter identification of excitation systems J . Automation of
Electric Power System 2001 25 16 30-33. in Chinese

5 PRICEW W CHOW J H HAQGAV A W et al. Large-scale system testing of power system dynamic equivalencing program J . IEEE
Trans on Power System 1998 13 3 768-774.

6 . M . 2003 263-275.

7 M . 1988 79-148.

8 M . 2010 154-243.

9 J. 2005 29 14 91-95. XU Jian-bing XUE Yu-sheng
ZHANG Qi-ping. Review on dynamlc equivalence of power system J .Automation of Electric Power System 2005 29 14 91-95. in
Chinese

10 .3 J. 2007 27 13 29-34. JU
Ping WANG Wei-hua XIE Hong-jie et al. ldentification approach to dynamic equivalents of the power system interconnected with three
areas J . Proceedings of the CSEE 2007 27 13 29-34. in Chinese

11 J. 2007 26 5 4-6. WANG
Xiao-wei JIANG Ping WANG Yang-zheng et al. Application of genetic algorithm in parammeter identification of generator excitation
systems ] . Jiangsu Electrical Engineering 2007 26 5 4-6. in Chinese

12 M . 2004 208-253.

13 J. 2010 34 1 15-19. ZHOU Hai-qiang
HUANG Xun-cheng WU Lei et al. Aggregation of excitation systems based on standard transfer functions J . Automation of Electric
Power System 2010 34 1 15-19. in Chinese

14 I. 2007 35 11 16-20. WANG

Xiao-wei JIANG Ping CAO Ya-long et al. Application of improved genetic algorithm in parameter identification of generator excitation
systems J .Relay 2007 35 11 16-20. in Chinese



	F1: 
	F2: 
	F3: 
	F4: 
	F5: 
	F6: 


