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An algorithm to calculate the minimal break point set for relay protection online setting

REN Kangjie', LIU Yang?, LI Yong?, JIN Mingliang®, LI Yinhong'
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology (Huazhong University of Science and
Technology), Wuhan 430074, China; 2. Central China Branch of State Grid Corporation of China, Wuhan 430077, China)

Abstract: The smooth online setting of relay protection in a complex loop network depends on the fast calculation of the
minimal break point set. However, the existing algorithm for this set has some shortcomings in algorithm complexity,
dimension of breakpoint set and computational efficiency. An algorithm to calculate the minimal break point set for relay
protection online setting is proposed. Based on the inherent relationship between basic cut set matrix and basic loop
matrix in graph theory, the problem of finding the break point set of a complex loop network is transformed into that of
finding the break point set of basic loop based on basic cut set matrix. The minimal break point set of the network is
obtained by adjusting the basic cut set matrix dynamically. Example analysis shows that the proposed algorithm can
obtain the minimal break point set of the network in an effective time, and this greatly reduces the complexity of the
problem.
This work is supported by the National Key Research and Development Program of China (No. 2016YFB0900100).
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Fig. 1 Configuration diagram of 7-bus network
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Fig. 2 Schematic diagram of basic cut set matrix
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Fig. 3 Schematic diagram of the basic loop matrix
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in the other direction

SCBR e B v MR SRR es il vy MIGRY . 32
B ey 26 i vy MUORY™, B AR 1 L &5 5% AR (0] < JXI
HLb R PR RYAE L, WiTizlalig, ORIk
ot Or 7 BEE (MRIREAT o 25 R8BI A W7 s 1) £
T RE R EAN AR Ry R MR BE R, Pk, —
FRC B RE 0% Wi T BT TE & 5% 4% [0 B 1) B/ W 4
i H, GRERA BN — AR A B e
BT, AT

XFAE—HRARG, JiARSEEE AR
R, SRR NZRGA W R R
BlEE . U5LAE 1 9, SCBE e 2 Al v IUORY L SO
e3 HE R vy LRI . SRR en 28 5 vy DN ORF A4 B AATTRC
Bk Z BB T LR R A T B R — T B el B, 4

RUE 5 PR .
e € ey e e e e €4 e es e
K[t 0 0 0 0 1 -1 0 0 0 0]

El5 R—EREErEE

Fig. 5 Schematic diagram of a simple loop
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Fig. 7 Schematic diagram of bi-directional basic loop matrix
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Fig. 8 Schematic diagram of break point selection
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