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A Study on State Estimation in Power Systems Using Adaptive Evolutionary Algorithm

Hee Myung Jeong®, Hyung-Su Kim®, June Ho Park’, Hwa-Seok Lee™
*Pusan National University, **Koje College

Abstract - In power systems, the state estimation takes an
important role in security control. At present, the weighted least
squares{WLS) method has been widely used to the state
estimation computation. This paper presents an application of
Adaptive Evolutionary Algorithm(AEA) to state estimation in
power systems. AEA is a optimization method to overcome the
problems of classical optimization. AEA is employed to solve
state estimation on the 6 bus system.
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<E 1> MBC{o|E{(50MVA 7|E)

<&l 2> 62M Z=o|HE
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Line|Between Line Half line charging| Off-nominal
No. | buses impedance admittance turns ratio(a)
1 1-4 0.08+j0.37 0.007 -
2 1-6 | 0.123+j0.518 0.010 -
3 2-3 0.732+j1.05 0 -
4 2-5 0.282+j0.64 0 -
5 4-3 0+j0.133 0 0.909
6 4-6 | 0.097+j0.407 0.0076 -
7 6-5 0+j0.3 0 0.976
<E 2> BMOio|E]
Bus Generation Load Voltage
Type magnitude
No. P(MW) | Q(MVAR) [P(MW)|QIMVAR) | |y
1 |Slack - - - - 1.05
2 |P-V]| 250 - - - 1.02
3 | PQ - - 215 6.5 -
4 {P-Q - - - - -
5 | P-Q - - 15 9 -
6 |P-Q - - 25 25 -
<E 3> ALE Ha
Bus| Voltage Generation Load
No. | magnitude| "% [ MW |MVAR| MW |MVAR
1 1.05 0.0 482 238 0 0
2 1.02 -2.8656 | 250 11.0 0 0
3 0.8307 |{-13.3805 0 0 215 6.5
4 0.9310 -9.9184 0 0 0 0
5 0.8511 |-13.0395 0 0 15.0 9.0
6 09058 |-125114 0 0 25.0 25
<E 4> X
Between| o xa9 | 2249
1-4 0.513 0.266
1-6 0.452 0.224
2-3 0.1929 0.0663
2-5 0.3091 0.157
3-2 -0.1641 0.0244
3-4 ~-0.3518 -0.616
4-1 -0.4876 -0.155
4-3 0.352 0.713
4-6 0.1026 0.0357
5-2 -0.2766 | -0.0832
5-6 -0.0241 | -0.1545
6-1 -0.4231 | -0.1087
6-4 -0.1013 | -0.0302
6-5 0.0241 0.1647

CE 5> AlS#0|M CJo|E

E4 q9e] 5y ~
Az | A B gy |97
U 14 [10[10] 100 | 2000
2 | 22 10[10] 100 | 2000
3| 28 [10]10] 100 | 2000

case

<E 6> AlFzjo|M Hal

Bus case 1 case 2 case 3
No. | I 6 | IV 6 |1 ]
1 {103 00 1046 | 00 | 1.051 [ 00
2 11009 {-2.880 1.022 {-2.852 | 1.026 | -2.805
3 | 0822 |-13.443} 0.836 |-13.102{ 0.84]1 [ -12.97
4 | 0914 {-10.203; 0.926 | -9.962 | 0.931 | -9.866
5

6

0.835 1-13.372| 0.849 |-13.041} 0.855 |-12.886
0.889 |-12.842| 0.902 [-12.528| 0.908 |-12.389

0.0152 | 0.0151 | 0.004 | 0.0052 | 0.0044 | 0.0131
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