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Abstract

This paper describes a method for the state estimation in electric power system.

The state values are estimated through the weighted least square method considering the bad data.

Then, the bad data are identified by using sensitivity coefficients of power system after being

detected the bad data through the distribution of T.

This method was applied to the model power system, and, the results of test for proposed method

are giver.
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Table 2. Sensitivity coefficients (Zi--Sik-Zk)
gLk P P2 P3 P4 P5
P13 0).2000 0.0000 0.0000 0.0000 0.0000
P 21 0.0000 (L4615 0.0000 0.0000 0.0000
P25 0.0000 {1.2308 0.0000 0.0000 0.0000
P 32 0.0000 0.0000 0.1290 (.0000 0.0000
P42 0.0000 0.0000 (.0000 0.1290 0.0000
P 54 0.0000 0.0000 0000 0.0000 0.3333
gLk Qi Q2 Q3 Q4 Qs
Q13 0.1960 ,O( 00 0.0000 0.0000 0.0000
Q21 0.0000 (14597 (.0000 0.0000 0.0000
Q25 0.0000 0.2298 0.0000 ).0000 0.0000
Q32 0.0000 0.0000 (11280 1.0000 (0.0000
Q42 0.0000 0.0000 (.0000 0.1280 0.0000
Q54 0.0000 0.0000 (1.0000 0.0000 0.3289
Vi 0.0533 - 0.0667 - 0.2667 0.0000 0.0000
" 0.0667 0.0308 - 0.2000 -- 0.2000 —0.1333
Vi - (0.2667 — 0.2000 0.0258 - ().0333 0.0000
V4 0.0000 == 0.2000 --0.0333 00258 — 0.2667
V5 0.0000 - (0.1333 0.0000 — 0.2667 0.0889
Lk Q13 Q21 Q25 Q32 Q42 Q54
Vi 0.2020 0.0000 0.0000 0.0000 0.0000 0.0000
\ 0.0000 0.0669 0.1339 0.0000 0.0000 0.0000
V3 0.0000 0.0000 0.0000 0.2016 0.0000 0.0000
V4 0.0000 0.0000 0.0000 0.0000 0.2016 0.0000
Vh 0.0000 0.0000 0.0000 0.0000 0.0000 0.2703
I 3, EFT(REe WHER
Table 3. Results by applicaiion of sensitivity coefficients
Measu. point ’ ‘ T | Zactual /l'btlrﬂdt]()}\ Ey
o 5 | 5.23 0.034 0.030 1.133
7 8.91 0.074 0.022 3.364
11 13.13 0.071 — 0.012 5.917
16 4.78 0.010 0.011 0.909
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Table 4, Results of state estimation
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Table 5, Results of state estimation

Unit : pu Unit : radian
Bus Voltage (mag.) Bus Voltage (angle)
- E (%) D 3
No True value |Estimated value rror No | True value |Estimated value firror (%)
1 1.06000 1.05582 0.3943 1 0.00000 0.00000 0.0000
2 1.04877 1.04450 0.4071 2 — 0.04781 — 0.04782 0.0209
3 1.02499 1.02094 0.3951 3 — 0.08632 — 0.08666 0.3939
4 1.02453 1.02049 0.3943 4 — 0.09196 ~ 0.09232 03915
5 1.02106 1.01707 0.3908 5 — 0.10196 -- 0.10207 0.1079
® 6. EERMES ARSHUER A7 - HEe hEg
Table 6. Comparison of A. B. and C Component
Measu . Pl p2 P3 P4 P5
A 1.2656 0.1923 —0.4549 —0.4150 —0.5451
B 1.2497 0.1914 —0.4464 —~{.4107 —0.5410
C 1.2577 0.1941 ~—0.4536 —(.4150 —).5402
Measu Ql Q2 Q3 Q4 Q5
A -0.0926 0.2124 —0.1536 —0.0515 —0.0972
B —0.0989 0.2432 —0.1614 ~(.0588 —0.1023
C —0.0801 0.2048 —0.1513 ~0.0489 —0.0951
Measu , P13 P21 P25 P32 P42 P54
A 0.4027 —0.8500 0.5112 —0.2462 —0.2767 —0.0436
B 0.3971 —-0.8393 0.5068 —0.2427 —0.2732 ~(0.0439
C 0.4009 -—0,§435 0.5076 —0.2458 4J —0.2762 —0.0423
Measu,, Q13 Q21 Q25 Q32 Q42 Q54
A 0.0092 0.0751 0.0683 —0.0699 —0.0609 —0.0261
B 0.0120 0.0849 0.0757 ~0.0760 —0.0670 —0.0243
c 0.0088 0.0725 0.0663 -0.0681 —0.0590 —0.0261
Measu vl V5
A 1.0600 L0211
R 1.0520 1.0130
« 1.0558 1.0171 2 oA g 2 #RE It
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