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A Novel Substation Configuration Identification Algorithm Based on
the Set of Breaker-path Functions
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ABSTRACT: The traditional adjacent matrix method applied
in the substation configuration identification has many online
procedure steps, which is time consuming and bad performance
for real-time applications. In the stage of original topology
analysis, the complete connection matrix is gained by use of a
lot of logical operations based on the original adjacent matrix
formed in online; in the tracking procedure, the original matrix
needs to be modified in online, and the connectivity has to be
determined by the repeatedly use of the original analysis
methods. After the formation of the original adjacent matrix as
a function of the breaker status, the breaker-path functions of
the elements in the complete connection matrix were formed
based on the adjacent matrix inversion and symbol operations.
Having introduced the simple principles based on the
generation addition and multiplication into the simplification of
the breaker-path functions, the novel substation configuration
identification method based on the set of breaker-path functions
was established. Finally, the simulation examples validated that
the novel method was able to reduce the online time consumed
remarkably and enhance the real-time and speediness, whose
main procedures contained the offline formation of the breaker
function set and the online solution to the above functions by
substituting of real-time breaker status.

KEY WORDS: substation configuration; original adjacent
matrix; complete connection matrix; breaker-path functions;
tracking the status change of breakers; general multiplication
and addition operations
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Tab. Al Breaker-path Functions for non-diagonal elements in the upper complete connection matrix
F(iJ) FFR AT AL
F(1,2) (Cp1®Cp4®Cp7)D(Cp®Cpr5®Cps)D(Cpz®Cprs®Chpo)
F(1.3) (Cp1)®(Cps®Cr7®CrOCp5DCr8)D(Cps®Crr®Cp3®CrRCho)
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