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Estimation of Branch Topology Errors in Power Networks
by WLAV State Estimation

&Moo R BT
(Hongrae Kim - Kyung-Bin Song)

Abstract - The purpose of this paper is to detect and identify topological errors in order to maintain a
reliable database for the state estimator. In this paper, a two stage estimation precedure is used to identify
the topology errors. At the first stage, the WLAV state estimator which has characteristics to remove bad
data during the estimation procedure is run for finding out the suspected branches at which topology errors
take place. The resulting residuals are normalized and the measurements with significant normalized residuals
are selected. A set of suspected branches is formed based on these selected measurements; if the selected
measurement is a line flow, the corresponding branch is suspected; if it is an injection, then all the branches
connecting the injection bus to its immediate neighbors are suspected. A new WLAV state estimator adding
the branch flow errors in the state vector is developed to identify the branch topology errors. Sample cases of
single topology error and topology error with a measurement error are applied to IEEE 14 bus test system.

Key Words : Power System State Estimation, Topology Errors, Weighted Least Absolute Value
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7-9 0.280863, 0.057972
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Table 2 Normalized residuals of the first
estimation in simulation case 1
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Table 4 Normalized residuals of 1the first stage state
estimation in simulation case 2
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Table 5 Estimated branch flow errors for the suspected

branches
q B 147 |
2-5 0.658
2-3 0.026
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1-2 0.000
4-5 0.000
3-4 0.000
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Table 6 Normalized residuals of the first stage state
estimation in simulation case 3
A3k [ 7yl
29 BA9 FAE 19.7
58 B9 FYHH 18.2
3 mAae F4Y 16.1
49 EAe FYHE 85
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Table 7 Estimated branch flow errors for the suspected
branches
AN o= |47 |
2-5 0.558
2-4 0.015
2-3 0.422
3-4 0.000
1-2 0.000
4 -5 0.000

ZoMY 3oAM M2 2-58 M B F o1chA &)
FHo) os) Pzl s 2K

kR
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Table 8 Normalized residuals of the first stage state
estimation in simulation case 3 after eliminating the
branch 2-5
R [ 7yl
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Table 9 Estimated branch flow errors for the suspected
branches after eliminating the branch 2-5
A 2 141 |
3-4 0.000
2-3 0.376
4 -9 0.021
2 -4 0.015
4 -7 0.000
4 -5 0.000
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