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Identification of Optimum Sites for Power System Controller using
Normal Forms of Vector Field

CIER I R Sl M -l - M
(Gilsoo Jang - Insoo Lee + Sae-Hyuk Kwon)

Abstract - In stressed power system, due to the presence of increased nonlinearity and the existence of nonlinear
modal interactions, there exist some limitations to the use of conventional linear system theory to identify the optimum
sites for a controller. This paper suggests an approach based on the method of normal forms to identify the optimum
sites for controllers with incorporating the nonlinear interaction. In this paper, nonlinear participation factors and coupling

factors are proposed as

measures of the nonlinear interactions, and identification procedure of optimum sites for a

controller is also proposed. The proposed procedure is applied to the 10-generator New England System and the KEPCO
System in the year of 2010, and the results illustrate its capabilities.
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Fig. 1. Algorithm for control location

k3 1. New England &2 1

Table 1. Eigenvalues of NE test system
mode THgHre) | IHgHim) |__mode Ofgre) | 3Hgim)
1: -3,34E+00 | 1.60E+01 33: | -1.55E+00| 9.56E-01
3 ~1.40E+00 | 1.59E+01 35: | -1.13E+00| 1.04E+00
5: -1.54E+00 | 1.44E+01 37: | -7.84E-01| 7.39E-01
7: -1.11E+00 | 1.27E+01 39: | -1.04E+00] 8.78E-01
9: -1.08E+00 | 1.22E+01 41: | -1.03E+00! 7.48E-01
11: | -4.77E-01 | 1.01E+01 43: | -1.38E+00| 0.00E+00
13: ] -5.20E-01!7.97E+00] 45. | -6.82E-01] 0.00E+00
15: | -2.26E-01|6.38E+00] 47: | -8.37E+00| 0.00E+00
17: | -9.81E+00 | 1.68E+00 49: | -8.59E+00| 0.00E+00
19: | ~9.87E+00 | 1.36E+00 51: | -1.05E+01| 0.00E+00
21: | -6.80E+00 | 1.08E+00 53: | -1.66E+01]| 0.00E+00
23: | -2.36E+00 | 3.94E+00 55: | -1.00E+02| 0.00E+0Q
#25: | -1.64E-03]2.92E+00| 57: | -1.00E+02| 0.00E+00
27: | -4.33E+00 | 3.59E-01 59: | -1.00E+02| 0.00E+00
29: | -3.03E+00 | 5.57E-01 61: | -1.00E+02 | 0.00E+00
31: | -1.89E+00 | 4.89E-01 63: | -4.61E+01] 0.00E+00
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Table 2. Linear and nonlinear participation factors
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