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Discussion on measures to prevent malfunction of distance protection III due to AC voltage losing

CHEN Shuiyao" %, HUANG Shaofeng', QIU Yutao®, YANG Songwei’
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
2. State Grid Zhejiang Electric Power Corporation Maintenance Branch, Hangzhou 311232, China;
3. State Grid Zhejiang Electric Power Corporation, Hangzhou 310007, China)

Abstract: Distance protection III is backup protection of own line and adjacent line. Its action zone often has
impedance offset characteristics. Because the PT breakage discriminating element will exit once the protection starts,
the distance protection III of non-fault line will trip incorrectly when external fault occurs accompanied by AC voltage
losing, even leading to all blackout of substation bus in serious case. To prevent malfunction of distance protection III,
two measures are put forward based on voltage circuit and action characteristics: 1) DC power supply, reinitiated
circuit and switch circuit of public voltage are all dual-designed which can avoid AC voltage losing from the source; 2)
the impedance offset characteristics is opened conditionally according to the current value which improve the tolerance
ability of distance protection IIL
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Fig. 1 Process diagram of AC voltage losing
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Fig. 2 Action characteristics of distance protection
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Table 1 Distance III action record of typical line protection
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Fig. 3 Switching circuit of public voltage
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Fig. 4 Improved switching circuit of public voltage
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Fig. 5 Improved action characteristics of distance protection III
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