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Fig.1 Hierarchical region protective system
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Table 1 Measuring result of single fault in the
protecting area

&Kk FF P A B C BC CA AB
LMUI-L1 1 1 0 1 1 1 0 0
LMU2-L1 1 1 0 1 1 1 0 0
LMUI1-1.2 1 1 0 0 0 0 0 0
LMU2-1.2 0 0 0 0 0 0 0 0
LMU2-L3 0 0 0 0 0 0 0 0
LMU3-L3 1 1 0 0 0 0 0
LMU2-1.4 0 0 0 0 0 0 0 0
LMU3-L4 1 1 0 0 0 0 0 0
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Table 2 Measuring result of multiple fault in
the protecting area

&Lk FF OUF A B C BC CA AB
LMUI-L1 1 1 1 1 1 1 1 1
LMU2-L1 1 0 1 0 0 0 0
LMUI-L2 1 0 0 0 0 0 0 0
LMU2-1.2 0 1 0 0 0 0 0 0
LMU2-L3 0 1 0 0 0 0 0 0
LMU3-L3 1 0 0 0 0 0 0
LMU2-L4 0 1 0 1 1 1 1 1
LMU3-L4 1 1 0 1 1 1 0 0
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Table 3 Measuring result of one fault in area and
one fault our of area

&gk Fiy Iy A B C BC CA AB

LMUI-L1 1 1 0 0 0 1 0
LMU2-L1 0 1 0 0 0 1 0
LMUI-L2 1 1 0 0 0 0 0 0
LMU2-L2 0 0 0 0 0 0 0
LMU2-L3 1 0 0 0 0 0 0 0
LMU3-L3 0 1 0 0 0 0 0
LMU2-L4 1 0 0 0 0 0 0 0
LMU3-L4 0 1 0 0 0 0 0 0
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Table 4 Measuring result of multiple faults out of
protecting area

&g Fiyr )y A B C BC CA AB

LMUI-L1 1 1 0 0 0 0 0 0
LMU2-L1 0 0 0 0 0 0 0 0
LMUI-L2 1 1 0 0 0 0 0 0
LMU2-L2 0 0 0 0 0 0 0
LMU2-L3 1 1 0 0 0 0 0
LMU3-L3 0 0 0 0 0 0 0 0
LMU2-L4 1 1 0 0 0 0 0 0
LMU3-L4 0 0 0 0 0 0 0 0
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Principle and Realization of the Hierarchical Region Protective System for Power Systems

WU Kecheng, LIN Xiangning, LU Wenjun, LLIU Pei
(Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Currently, the main protection used in the high-voltage power system is mainly the pilot protection based on power
line carrier communication while the backup protection makes decisions with local information. This paper analyzes the
problems exiting in the pilot protection and the traditional backup protection. Considering the advantages of fiber optic
communication, a new hierarchical region protective system is proposed, which locates a fault by sharing electric information
transmitted through optic fiber. By working in collaboration with the pilot protection and the backup protection, it can further
strengthen the first line of defense of the power system. A detailed description is made of the structure and the work process of
the region protective system. The principles of the zero and negative sequence directional protection and synthetic fault phase
selection are dealt with. Many types of fault have been simulated with EMTP, especially the complex faults inside and outside

the region, with the correctness of the region protective system verified by the results.

Key words: power systems; hierarchical region protective system; mechanism of synthetic decision; zero and negative sequence

directional protection; synthetic fault phase selection





