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Coordination of the low excitation limit and loss of excitation protection of
a round-pole generator based on a power plane

WANG Shuyang, WANG Xingguo, LI Bin, DU Dingxiang, GUO Yarong, JIJANG Hongli
(State Key Laboratory for Security and Energy Saving (China Electric Power Research Institute Co., Ltd.), Beijing 100192, China)

Abstract: The low excitation limit of a synchronous generator set needs to operate before the loss of excitation protection.
However, the criteria for the low excitation limit and the loss of excitation protection are completely different. Therefore
their setting and coordination have always been a difficulty in network source coordination. Using the power equation of
the static stability boundary of a round pole synchronous generator, the parabolic expression of the static stability
boundary eliminating the terminal voltage on the power plane is derived. The criteria of loss of excitation protection and
low excitation limitation are unified into the parabolic static stability boundary of the power plane, and a new scheme
combining these criteria is proposed. The scheme has clear physical meaning and is easy to set. This can ensure the strict
cooperation between loss of excitation protection and low excitation limit. The effectiveness of the new scheme is verified
by the analysis of and calculation for a 600 MW thermal power generation unit. It ensures the safe and stable operation of
the unit and the power grid while improving the leading phase operation capacity of the synchronous generator unit.
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Fig. 1 Schematic diagram of synchronous generator
connected to infinite power system
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Fig. 2 Generator measured impedance track diagram of
asynchronous operation synchronous generator when slip is given
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Fig. 3 Impedance trajectory measured at the generator
terminal when slip is a constant
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Fig. 4 Change of impedance track at generator terminal
during loss of excitation
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Fig. 5 Power plane trajectories of static stable boundary
and asynchronous boundary
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Fig. 6 Schematic diagram of round-pole synchronous
generator connected to large power grid
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Fig. 7 Power plane diagram of pure power static
stability boundary expression
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Fig. 8 Coordination relationship between low excitation limit
and loss of excitation protection on power plane
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