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(Development of Frequency Dependent Equivalent using Genetic Algorithm and it's
Application for Electromagnetic Transient Analysis of Practical Power System Model)

q* AL * %
ol Pl SR £ -

(Sun—Young Choi + Seung—Yub Park)

Abstract

This paper deals with an methodology for acquiring optimal order of rational function model in
FDNE(frequency dependent network equivalents) with GA(genetic Algorithm). In order to analyze the
modern power system with huge complexity, an practical and efficient equivalent model is needed
which represents the system’s characteristics of transient phenomenon. this paper shows developing a
z domain rational function model which have the resultant coefficient from proposed GA simulation.

To demonstrate this methodology, some simulations are performed with practical power system of
NZ which applied with fault condition and nonlinear converter load.

Key Words : FDNE(Frequency Dependent Network Equivalent) GA(Genetic Algorithms), Evolution Process,
ARMA , Optimal Order, Phenotype, Elecromagnetic Transient
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Table 1. Coefficient of Admittance Y1

order b a
0 4.752239556933829e-03 1.000000000000000e+00
1 -6.023227668510024e-02 | -1.262497024242788e+01
2 3.635871839535504e-01 7.586366569490744¢+01
3 -1.386006272493900e+00 | -2.877060794775120e+02
4 3.730128220105988e+00 7.698439034515631e+02
5 -7.505326798600464e+00 | -1.539131263762131e+03
6 1.166114223800462e+01 2.374630377320647e+03
7 -1.424460068945174e+01 | -2.878457278409573¢+03
8 1.379199148019099¢+01 2.763598933243101e+03
9 -1.058445314447898e+01 | -2.101411907256417¢+03

10 6.386157101904918¢+00
11 -2.975255399188378e+00
12 1.036290487024117e+00
13 -2.548154332700979e-01
14 3.956711962853908e-02
15 -2.926055008415310e-03
16 -1.049868059150995e-02

1.255160234669213e+03
-5.783380376973504e+02
1.990076900498497e+02
-4.828611513171749e+01
7.383467333801065¢+00
-5.376197803305102e-01
1.069723309470266e+01
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Table 2. Coefficient of Admittance Yi2

order b

a

0 2.629442240812388¢-03

1.000000000000000e+00

1 -3.549515352930371e-02 | -1.431778604079589%+01
2 2.278597610540342e-01 9.830828805521611e+01

3 -9.220685243457782e-01 | -4.298793434987363e+02
4 2.628021201280650e+00 1.340764774677046e+03
5 -5.580744927959834e+00 | -3.165371853592611e+03
6 9.102829448913999¢+00 5.857865257591116e+03
7 -1.157224850048574e+01 | -8.680433919186004e+03
8 1.148532148329732¢+01 1.042862343637257e+04

9 -8.781461954148927e+00 | -1.021695460176714e+04
10 4.97110355344009¢e+00 8.163544233483038e+03
11 -1.85785331168429%e+00 | -5.290290559988260e+03
12 2.416173524024798e-01 2.746812484178906e+03

13 2.000976974260841e-01 | -1.118860691370553¢+03
14 -1.544584791011494e-01 | 3.453251292640737e+02
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