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Partition method of t-test wide-area protection area based on rough set theory

LI Weiguo, YUN Zejian, ZHANG Shi, BIAN Di, ZHANG Dong
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: In the wide area relay protection of power system, reasonable and correct protection area division is the key to
improve the selectivity and sensitivity of relay protection. In modern power grid, based on the principle of longitudinal
comparison, the partition method of wide-area protection area is carried out, the protection area of each IED is determined
according to the relationship between IED and line or bus, and the division principle is relatively simple. With the gradual
formation of interconnected large-scale power grid, the network structure is complicated and the topology structure is
changeable, simple protection area division based on the principle of protection area division can no longer meet the
requirements of wide-area relay protection area division of power system. Therefore, this paper proposes a new method of
t-test area partition based on rough set theory. When the system structure changes, this method can use the function of
reducing redundant information by rough set theory to find the protection range dynamically; use t-test method to determine
the wide-area protection range of each IED; verify it by CEPRI-36 node simulation system model. This method does not
depend entirely on the structural relationship of the system to divide the protected area, and has better applicability to the
network with changeable structure.
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Fig. 1 Principle of division of wide-area relay protection area
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Fig. 2 Flow chart of under-test IED protection area definition
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Fig. 4 CEPRI-36 node system after system structure change
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