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Abstract

A new identification method of connection relationship between branch and bus based on opti-
mizing of the measurement balance index analysis and equipment state similarity in power grid is
proposed to solve the problem of detection and identification of network topology in dispatching
and controlling system of power grid. Measurement detection, identification and correction are
used for the method. Through the analysis of the relation between the branch and the bus, the re-
lation between the branch and the bus is defined. Based on the fact that branch measurements in-
side an electrical island satisfy a balanced relationship, through the search of relationship be-
tween branch and bus, the measurement balance index of each node is qualified and has a most
similar bus-branch relationship as actual equipment status and the identification results are given.
The feasibility and effectiveness of the proposed methods are demonstrated by simulation analy-
sis and practical application.
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Figure 1. (a) Connection mode 1; (b) Connection mode 2; (c) The (a) of the association between branch and bus; (d) The (b)
of the association between branch and bus.
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Table 2. Primary model and real time section of regional power grid
7 2. X E W — R AR R R SCRT BT E

% IFR 1 BEJ]iw 2 BEJ]E LRI AR T] I 55 % J1 1 A Dy ToThE N
35345 18C 1 1 0 1 0 —77.3323 —17.6243
15 F48 18A 1 1 0 1 0 —71.8373 -16.016
25345 18B 1 0 1 1 0 -57.6977 —9.64979
THIngk 182 1 1 0 1 0 8.94616 3.2166
TH L 185 1 0 1 1 0 9.38174 0.402074
L 183 1 1 0 1 0 20.1037 4.05425
e 191 1 0 1 1 0 21.6115 6.83527
7 JE 1[5 193 1 0 1 1 0 26.805 1.77583
HfLk 184 1 1 0 1 0 24.091 6.26566
IS 1 [E 192 1 1 0 1 0 39.4033 8.77863
THIE4; 181 1 1 0 1 0 12.9334 1.77583
w1 (A 189 1 1 0 1 0 42.2178 8.91265
Table 3. The each generation calculation results of the optimization process of the case 1
=3 Bl 1 IHIRESKITEER
Rk F1R a2 F3MR AR H54
Ak 1 110101001111 110101001111 110101001111 110101001111 110101001111
AN 2 110101001111 110101001111 110101001111 110101001111 110101001111
ANk 3 110101001111 110101001111 110101001111 110101001111 110101001111
Ak 4 110101001111 110101001111 110101001111 110101001111 110101001111
ANk 5 110101001111 110101001111 110101001111 110101001111 110101001111
Ak 6 110101001111 110101001111 110101001111 110101001111 110101001111
ANk 7 110101001111 110101001111 110101001111 110101001111 110101001111
Mk 8 110101001111 110101001111 110101001111 110101001111 110101001111
ANk 9 110101001111 110101001111 110101001111 110101001111 110101001111
AN 10 110101001111 110101001111 110101001111 110101001111 110101001111
ANk 11 110101001111 110101001111 110101001111 110101001111 110101001111
ANk 12 110101001111 110101001111 110101001111 110101001111 110101001111
Table 4. The each generation computing time of the optimization process of the casel (seconds)
4. B 1 SHIREKRITEREF)
Rk %140 2 #3140 %4 #5140
THELI [h] 130 165 168 117 81
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Table 5. The each generation calculation results of the optimization process of the case 2
#5 22 SMTRERITHER

Rk FIR H2 N #H3M B4R #H54
M1 110101001111 110101001111 110100101111 110100101111 110001111011
A 2 110001111011 110101001111 110101001111 110001111011 110001111011
A3 110001111011 110101001111 110101001111 110100101111 110100101111
M 4 110001111011 110100101111 110100101111 110101001111 110101001111
AME 5 110001111011 110001111011 110001111011 110001111011 110100101111
Ak 6 110101001111 110100101111 110100101111 110100101111 110001111011
Mk T 110001111011 110101001111 110100101111 110101001111 110101001111
Ak 8 110101001111 110101001111 110001111011 110100101111 110100101111
Ak 9 110101001111 110101001111 110001111011 110001111011 110001111011
M 10 110100101111 110100101111 110101001111 110101001111 110001111011
Mk 11 110101001111 110101001111 110100101111 110101001111 110101001111
Ak 12 110001111011 110101001111 110100101111 110001111011 110001111011

Table 6. The each generation computing time of the optimization process of the case 2 (seconds)
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