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Relay protection method for wide area distribution network based on
vertical comparison principle
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Abstract: Due to the influence of protection range and protection delay on the selection performance of protective devices, they are prone to
issues such as misoperation, refusal to operate, and emergency response, making it difficult for the device to detect system faults in a timely
manner and resulting in poor effectiveness of protection. Therefore, a research on relay protection methods for wide area distribution
networks based on the principle of longitudinal comparison is proposed. Based on the principle of longitudinal comparison, it designs fault
identification criteria for power systems, determines the type of system fault based on the relationship between the first end fault line current
and the end fault line current, and calculates the starting and setting values of the protection device. By setting the protection area coefficient
to maintain the selection performance of the protection device, avoid misoperation, refusal to operate, and rush to operate phenomena, and
combine the protection range and protection delay to calculate the longitudinal protection distance. Based on this, it generates a relay
protection scheme based on the system fault location. The experimental results show that the proposed method outputs a shorter protection
action time and better protection effectiveness.
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Fig. 1 Relay protection strategy for wide area

distribution network
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Fig. 2 Structure of wide area distribution network

x1 IREEMELRSH

Tab.1 Basic parameters of experimental distribution network
\ 2 B B . A
3 ) Yk H P 2 .
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L1 20 110 1.2 FUR/ IR Eial 50
12 30 220 2.0 i G ER 45
L3 15 110 1.0 SN A/ IRISiA 50
L4 25 330 2.5 GG E RIEAR 40
L5 18 110 1.1 FUR/ IR ES Al 55
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L7 35 220 2.4 SN A/ IRSiA 42
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Fig.3 Changes in fault line mode current
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Fig.4 Relay protection results of distribution network
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Tab.2 Comparison results of effectiveness of relay protection
Tk Jrik2 AR5k
TRipe
RRIE IR/ KA BEE(E/KA R/ KA BEME/KA TR E KA BE(E/KA
1 7.036 7.125 6. 120 6. 154 8.442 8.442
2 4.256 4.236 6.331 6.336 4.998 4.998
3 1.025 1. 001 2.548 2.598 2.959 2.959
4 1.254 1.364 1.098 1. 000 8.412 8.412
5 .247 6.336 2.057 2.125 2.075 2.075
6 6. 009 6. 124 7.456 7. 864 6.548 6.548
7 3.027 3.354 2.078 2.209 2.547 2.547
8 1.458 1.297 1.675 1. 457 1.224 1.224
9 2.097 3.040 2.549 2.229 3.447 3.447
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