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Fig.1 Three-bus system with conventional
directional overcurrent relays
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Table 2 Optimal settings of Ty and I, for
conventional protection scheme

Ik HL A% Ts/s 1,
Ris 0.3513 0.068 4
Rie 0.277 3 0.060 5
Ry 0.100 0 0.464 8
Ris 0.100 0 0.4558
R 0.100 0 0.2412
Ry 0.288 8 0.078 9
Ry 0.596 6 0.016 6
Ry 0.224 3 0.096 1
Ry 04176 0.0627
Ras 0.100 0 0.166 1
Ros 0.283 6 0.1502
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Table 3 Settings for proposed protection scheme

GEHLES  Th/s Ly, Th/s L,
Rss 0.1 0.068 4 0.200 8 0.1107
Ris 0.1 0.060 5 0.176 6 0.101 1
Ry 0.1 0.0279 0.1708 0.104 1
Ris 0.1 0.0279 0.1850 0.1137
Ry 0.1 0.067 3 0.1820 0.106 1
Ra 0.1 0.078 9 0.186 2 0.1110
Ry 0.1 0.016 6 0.175 4 0.148 9
Ra 0.1 0.0197 0.144 3 0.5230
Ra 0.1 0.062 7 0.176 1 0.0627
Ry 0.1 0.024 3 0.263 7 0.024 3
Ros 0.1 0.048 5 0.1000 0.166 1
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Fig.7 Comparison of total operation time
between two schemes
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Setting optimization of inverse-time backup protection
based on bidirectional overcurrent relays
HU Ao',HUANG Jingguang', WENG Hanli',GONG Yaning',SU Shu?,LIN Xiangning®
(1. College of Electrical Engineering & New Energy,China Three Gorges University, Yichang 443002, China;

2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A Dbidirectional overcurrent relay configured inversely with two inverse-time protections is
proposed ,whose parameters are set respectively according to the fault directions. It applies a pair of
protections for different lines of same bus to effectively improve the quickness and sensitivity of protection
system. The calculation of its settings is converted into a setting optimization problem,which abstracts the
coordination between relays as the constraints and the total operation time of primary and backup
protections as the objective function. The simulative results of IEEE 30-bus system illustrate that,the
protection scheme based on the bidirectional overcurrent relays has obviously higher system quickness than
conventional protection scheme.

Key words: relay protection; inverse time-lag characteristic; directional overcurrent relay; optimization;

protection coordination; setting calculation; electric power systems
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