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Fig.1 Equivalent two-machine power system
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Fig.2 Start logic of detection of OOS
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Fig.3 Characteristics of regional distance relay
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Fig.4 Vector diagram of equivalent system
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Fig.5 Curve of oscillating center voltage
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Fig.6 Logic of selection of OOS
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Fig.7 Trip logic of out-of-step
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Fig.8 Three-terminal equivalent system
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Table 1 Line parameter of simulation module
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Fig.11 No operation wave of OOS
(Area I, Out of Regional Distance Relay)
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A New Method of Synthetic Judging Out-of-step on Power System
ZHANG Hongxi, SHEN Jun, ZHAO Qinchun, ZHU Xiaotong
(NR Electric Co. Ltd., Nanjing 211102, China)

Abstract: Based on the study of the characteristics of the asynchronous operating power system, this paper provides a new

method of out-of-step protection. This new method consists of three components: out-of-step element diagnostic detection, out-

of-step region judgment element and out-of-step trip timing selection element. The first element(out of step diagnostic element)

uses differential angle and slip angle between two ends to determine whether power system begins to oscillate. To increase the

reliability, the positive sequence voltage and current are used as an auxiliary condition. The second element uses the principle

of regional distance relay to judge the oscillation area. The third element uses Ucos principle to count the number of out-of-step,

and use differential angle as an auxiliary criterion to select the best opportunity to trip. When these three elements operate at the

same time, the out-of-step protection will operate immediately. This new method is accurate and reliable and is not affected by

system operation mode, and has been verified on RTDS simulation system.

Key words : out-of-step; d6/d¢; regional distance relay ; Ucos method; RTDS simulation
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