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Fig.1 Operating characteristics of three-component
criterion for out-of-step protection
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Fig.5 Model of three-component criterion for out-of-step protection
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Fig.6 Out-of-step prediction model based on equal area criterion
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Fig.7 Impedance path and operation of out-of-step
protection during out-of-step oscillation
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Fig.8 Impedance path and operation of out-of-step
protection during stable oscillation
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Fig.10 Operation of out-of-step protection and
loss-of-excitation protections
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PSCAD-based setting calculation and simulation of out-of-step

protection for large units
WANG Yulong',WANG Baohua',LU Guihua?, YANG Zhiji'
(1. School of Automation,Nanjing University of Science and Technology,Nanjing 210094, China;
2. Yizheng Power Supply Company,Yizheng 211400, China)

Abstract: A criterion composed of a lens-type and two straight-line-type impedance components is proposed
for the out-of-step protection and its operational characteristic is given. The out-of-step prediction based on
the equal area criterion is introduced and the setting calculation of out-of-step protection is carried out. The
simulation models are built with PSCAD for the infinite system with three 1000 MW machines,the three-
component criterion and the out-of-step prediction based on equal area criterion. Simulative results show
that,the principle proposed for the out-of-step protection is correct and reliable;the unstable oscillation is
precisely predicted with the out-of-step signal and the faulty unit is tripped by counting the sliding pole
number;and there is no misoperation during stable oscillation.

Key words: electric power system protection; out-of-step oscillation; sliding pole number; equal area
criterion; setting; computer simulation
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