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A Study on State Estimation in Power Systems using Particle Swarm Optimization

Hee Myung Jeong*,

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 Particle Swarm
Optimization{(PSO) to state estimation in power

systems. PSO is a modern heuristic optimization
method to overcome the problems of classical
optimization. PSO is  employed to solve state
estimation on the IEEE-30 bus system.
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BranchNo. From, To |R{p.u.)|X(p.u.}| B(totalp.u.)
1 1 2 0.0192 | 0.0575 0.0264
2 1 3 100452 | 01852 0.0204
3 2 4 0.057 101737 0.0184
4 3 4 0.0132 | 0.0379 0.0042
5 2 5 0.0472 | 0.1983 0.0208
6 2 6 0.0581 | 0.1763 0.0187
7 4 6 0.0119 | 0.0414 0.0045
8 ) ki 0046 | 0.116 0.0102
9 6 7 1 00267 | 0.082 0.0085
10 6 8 0012 | 0.042 0.0045
11 6 9 0 0.208 0
12 [¢] 10 0 0.556 4
13 9 11 0 0.208 0
14 9 10 0 Q.11 4
15 4 12 0 0.256 0
16 12 13 0 0.14 O
17 12 14 [ 01231 | 0.2559 4
18 12 15 | 0.0662 | 0.1304 4]
19 12 16 1 00945 | 0.1987 0
20 14 15 | 0221 10.1997 0
21 16 17 | 00824 | 0.1932 [

22 15 18 | 0107 | 02185 1]
23 18 19 ] 00639 | 0.1292 G
24 19 20 0034 | 0.068 0
25 10 20 100936 | 0209 0
26 10 17 100324 | 00845 0
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27 10 21 | 0.0348 | 0.0749 0
28 10 22 | 00727 | 0.1499 0
29 21 22 | 00116 | 0.0236 0
30 15 23 0.1 0.202 0
31 22 24 | 0115 | 0179 0
32 23 24 10132 0.27 0
33 24 25 | 01885 | 0.3292 0
34 25 26 102544 [ 038 0
35 2 27 |0.1093 | 0.2087 0
36 28 27 0 0.396 0
37 27 29 | 0.2198 | 04153 0
38 27 30 | 03202 | 0.6027 0
39 29 30 | 0.2393 | 0.4533 0
40 8 28 | 0.0636 0.2 0.0214
41 6 28 | 00169 | 0.0599 0.0065
42 10 10 0 -5.26 0
43 24 24 0 -25 0
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Bus No.| U [ Bus No.| |U [
1 1.060] 00 16 1.045 | -15.83
2 1.043 | -548 17 1.040 | -16.14
3 1.021 1 -7.96 18 1.028 | -16.82
4 10121 -9.62 19 1.026 | -17.00
5 1.010 | -14.37 20 1.030 | -16.80
6 1010 ]-11.34 21 1.033 | -16.42
7 1.002 | -13.12 22 1.033 | -16.41
8 1.010 | -12.10 23 1.027 | -16.61

9 1.051 | -14.38 24 1.021 1 -16.78
10 1.045 | -1597 25 1.017 | -16.35
11 1.082 | -14.39 26 1.000 | -16.77
12 1.057 | ~15.24 27 1.023 | -15.82
13 1071 -15.24 28 1.007 | -11.97
14 1.042 | -16.13 29 1.003 | -17.06
L 15 1.038 | -16.22 30 0992 | -17.94
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