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ABSTRACT

This paper describes a method for the state estimation in power systems with interconnected AC / DC system,

The state values in interconnected AC / DC system are estimated using measurement values with the pseudo

measurement so that the number of telemetering measurement can be reduced. Especially, the state values in

AC system are estimated through hierarchical method after system decomposition including superposition bus

was formed for the state estimation in large-scale power systems.

The results of the application to the two model power systems show the effectiveness of the presented algo-

rithms,
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Fig.1. Example of the DC system.
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B 1. 2RI oA e BEEHEEmSL BB bk
Table 1. Comparison of the estimated values and true values in model system [.
BUS MAG. TR. MAG.ES. ER (%) ANG.TR. ANG. ES. ER{%)
1 1. 06000 1. 05900 0. 09434 0. 00000 0. 00000 0. 00000
2 1. 04500 1. 04452 0. 04593 —0. 08692 ~—0. 08700 0. 09200
3 1. 01000 1. 00933 0. 06634 -0, 22201 ~—0.22216 0. 06756
4 1. 01900 1. 01803 0. 09519 —0. 18029 -0, 18039 0. 05547
5 1. 02000 1. 01925 0. 07353 —0. 15324 ~—0. 15346 0. 14357
6 1. 07000 1. 06904 0. 08972 —(0. 24819 —0. 24849 0. 12088
7 1. 06200 1. 06133 0. 06309 —0. 23335 —0. 23359 0. 10285
8 1. 09000 1. 08955 0. 04128 —0. 23318 —0. 23342 0. 10292
9 1. 05600 1. 05502 0. 09280 —0. 26075 —0. 26098 0. 08821
10 1. 05100 1, 05001 0. 09420 —0. 26354 —0, 26387 0. 08348
11 1. 05700 1. 05602 0. 09272 —0. 25813 -0. 25837 0. 09298
12 1. 05500 1. 05402 0. 09289 —0. 31538 —0. 31560 0. 06976
13 1. 05000 1. 04903 0. 09238 —0. 26459 —0. 26478 0.07181
14 1. 03600 1. 03499 0. 09749 —0. 27995 —0. 28003 0. 02858
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Table 2. Comparison of the estimated values and true values by system decomposition in model system II.

BUS MAG. TR. MAG. ES. ER[%) ANG. TR. ANG.ES. ER (%)
1 1. 06000 1. 05916 0. 07925 0. 00000 0. 00000 0. 00000
2 1. 04500 1.04418 0. 07847 —0. 08692 —0. 08696 0. 04602
3 1. 01000 1. 00920 0.07921 —0. 22201 —0. 22208 0.03153
4 1. 01900 1.01820 0. 07851 —0. 18029 —0. 18031 0.01109
5 1. 02000 1.01913 0. 08529 —0. 15324 —0. 15348 0. 15662
6 1. 07000 1.07116 0. 10841 —0.24819 —0.24851 0. 12893
7 1. 06200 1. 06120 0.07533 —0. 23335 —0.23347 0. 05142
8 1. 09000 1. 08922 0. 07156 —0.23318 —0. 23330 0.05146
9 1. 05600 1.05718 0.11174 —0. 26075 —0. 26099 0. 09204
10 1. 05100 1.05219 0.11323 —0. 26354 —0. 26376 0. 08348
11 1. 05700 1. 05820 0.11353 —0.25813 —0. 25840 0. 10460
12 1.05500 1. 05622 0. 11564 —0. 31538 —0. 31537 0. 00317
13 1. 05000 1. 05104 0. 09905 —0. 26459 —0. 26484 0. 09449
14 1. 03600 1. 03705 0.10135 —0. 27995 —0. 28009 0. 05000
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Fig.9. Comparison of errors about the estimated

values of voltage magnitudes at before and

after system decomposition.
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Table 3. The results of state estimation in DC

system.
BUS Edy. TR. Edk. Es ER(%)
I 1. 28552 1. 28648 0. 07468
J 1. 28400 1, 28496 0. 07477
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Table 4, The results of state estimation in AC/

DC system.
BUS S

STATE 5=T | STATE B a-s
Eb,. TR, 1. 0382 Eb,. TR, 1. 0409
Eb,. ES. 1. 0392 Eb,. ES. 1. 0418
ER(%) 0. 0963 ER(%) 0. 0865
#.. TR. 0. 4106 ¢;. TR. 0.4192
#. ES. 0. 4108 ¢,. ES. 0. 4193
ER (%) 0. 0487 ER(%) 0. 0239
a. TR, 0. 3905 r. TR. 0. 4053
a.ES. 0. 3908 r. ES. 0. 4054
ER (%) 0. 0768 ER (%) 0. 0247
n, TR. 1. 0434 n.. TR. 1. 0395
ny ES. 1. 0453 n,. ES. 1. 0411
ER(%) 0. 1821 ER{%) 0. 1539
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Fig.11. The results of state estimation in DC
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Table 5. Errors of measurement value and

objective function values.

TERM A=A e 2t[%) | OBJ. FUNCTION
ACH & 0. 05000 0. 01250
HEAEA 0. 05320 0. 02030
23 EB 0. 06270 0. 01800
DCAH % 0. 07320 0. 00017
AC/DC, 1% 0. 10550 0. 00017
AC/DC, J& 0. 07090 0. 00030
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