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Fig.1 Branch topology error illustration
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Fig.3 Bus and branch numbers of IEEE 14-bus system
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Table 1 Statistical results of IEEE 14-bus system topology
error identification when measurement error is bounded

/%
A 1 1 100 100
B 2 2 100 100
C 3 3 100 100
D 4 4 100 100

2 IEEE 14

Table 2 Statistical computation time of
IEEE 14-bus system topology error identification
when measurement error is bounded

/ms
A 69 243 33
B 77 254 33
C 96 401 42
D 108 236 47
IEEE 118
, IEEE 118 .
4.2
4.1 , 100
2 (
5% ) 3 4
3 IEEE 14

Table 3 Statistical results of IEEE 14-bus system
topology error identification when outliers exist

/%
A 1 1 100 99
B 2 2 100 97
C 3 3 100 97
D 4 4 100 95
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Table 4 Statistical computation time of IEEE 14-bus ’
system topology error identification when outliers exist

/ms

A 134 1510 57
B 282 934 60 ° ’
C 573 1 604 97 )
D 1010 3 452 113 1) °
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Power System State Identification Based on Set Theory Estimation

Part Five Topology Error Identification

WANG Bin' , WANG Zhihua® , ZHOU Ninghui® , DONG Shufeng' , HE Guangyu®
(1. Electric Power Dispatching Control Center of GPGC, Guangzhou 510600, China ;
2. Shanghai Electric Power Dispatching and Control Center, State Grid Corporation of China, Shanghai 200122, China ;
3. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China ;
4. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract : The topology model of a power grid is the basis of the perception of power grid state. An erroneous topology model
will lead to serious deviation of the results of state identification from the actual state of power grid. Thus, topology error
identification is of utmost importance. Existing topology error identification methods have inadequacies when applied to large-
scale systems and when used to identify bad data and topology error at the same time. Based on the minimum topology error
criterion, a mixed-integer programming model is formulated to identify topology error. In the model. the measurement
functions are denoted as linear constraints and conic constraints. The products of binary variables and continuous variables are
linearized by transforming them to mixed integer inequalities. After linearization. the model can be efficiently solved. Both the
branch topology error and the substation topology error can be identified correctly.
This work is supported by National Natural Science Foundation of China (No. 51207136 ).

Key words : state estimation; set theory estimation; branch topology error; substation topology error

http://www.aeps-info.com 15



