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Research on a novel loss of excitation protection criterion based on impedance circle of
oscillatory boundary

LU Wei, WANG Zengping, ZHENG Tao, YU Junya
(State Key Laboratory of New Energy Power System, North China Electric Power University, Beijing 102206, China)

Abstract: This paper proposes a new loss-of-excitation (LOE) protection criterion, namely the impedance circle of
oscillation boundary criterion, to solve the problem that traditional LOE protection impedance unit cannot distinguish
LOE from oscillation. Firstly, the equation of impedance trajectory at generator terminal is established, and based on the
equation, through the analysis, the conclusion can be drawn that when low excitation oscillation occurs, the deeper the
extent of low excitation is, the smaller the impedance circle at generator terminal becomes, and the smaller circle is
included in the bigger one. Then according to that conclusion, the impedance circle of oscillation boundary criterion is
proposed. When the impedance trajectory measured at generator terminal enters into the impedance circle of oscillation
boundary, loss-of-excitation is thought to occur and the protection devices act directly. Based on the impedance circle of
oscillation boundary criterion, a new loss-of -excitation protection scheme is proposed and the effectiveness of the scheme
is verified by the specific test case.
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Fig. 1 Equivalent circuit of bilateral power supply system
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Fig. 3 Impedance boundary circle under power swing
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Fig. 4 Loss of field protection scheme based on oscillation

boundary circle criterion
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Table 1 Parameter of 600 MW generator and electric power line
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when high excitation
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under complete loss-of-excitation
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Fig. 11 Actuation time of two kinds of protection schemes

under complete loss-of-excitation
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Fig. 12 Impendence trajectory of complete loss-of-excitation

under different loads
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Table 3 Simulation results of two kinds of protection schemes
under partial loss-of-excitation
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under partial loss-of-excitation
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