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Fig.1 Schematic diagram of three-machine model
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Fig.2 Schematic diagram of fault locations
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Fig.3 Simplified models before and after failure
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Fig.4 Electromagnetic power curves of equivalent

generators under Case 1
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Analysis on effect of fault location on angle transient stability for
AC / DC sending system
WANG Kang, WANG Biyang, LI Li,CHI Fangde
(State Grid Shaanxi Electric Dispatch and Control Center,Xi’an 710049, China)

Abstract: The effect of fault location on angle transient stability for power generation center in AC / DC
sending system is analyzed. Taking the three-machine system as an example, the mathematical model is
established, in which two equivalent machines are employed to represent the power generation center. The
rotor motion equations of two coupling equivalent machines are derived based on a simplified model.
According to the physical meaning of each item in the rotor motion equation,the impact of different fault
locations on angle transient stability under different conditions are discussed. Then, the corresponding con-
clusions are summarized based on the operation characteristics in realistic power systems. In the case that
the tie-line of the internal power generation center is not heavily loaded,the fault on external AC sending
channel is more likely to result in the angle instability. Otherwise, the impact of fault on internal power
generation center is more serious and internal fault locations are classified. Finally,the case study is carried
out on the northern Shaanxi AC / DC sending system of Shaanxi power grid, which verifies the correctness
of above conclusion.

Key words: AC / DC sending system;angle transient stability;three-machine system;fault location;rotor motion
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