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Table 2 Comparison of calculative results
between different methods
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Quick tracking of limit-induced bifurcation point of voltage stability
ZHONG Hao,YAO Dan
(Hubei Key Laboratory of Cascaded Hydropower Stations Operation & Control,
China Three Gorges University, Yichang 443002, China)
Abstract: The limit-induced bifurcation of power system is usually caused by the reactive power limit
violation,according to which,a method is proposed to fast track the limit-induced bifurcation point. A
criterion is presented to determine whether the reactive power limit violation induces voltage instability.
When the bifurcation point is far,the partial curve fitting technology is used to adaptively determine the
load increment step for quick approaching to the bifurcation point. When the bifurcation point is near,the
second-order sensitivity method is used to modify the load increment step. Combined with the binary
search method,the limit-induced bifurcation point of power system is then easily tracked according to the
criterion. The calculative results of IEEE 118-bus test system demonstrate the proposed method is quick
and practical.
Key words: electric power systems; limit-induced bifurcation; reactive power limit; voltage stability;
second-order sensitivity; binary search method; stability
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Differential protection principle based on virtual impedance of
fault component for power transmission line
MA Jing,PEI Xun,MA Wei, WANG Zengping
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)
Abstract: A kind of differential protection principle based on the virtual impedance of faulty
component is proposed , which , with the consideration of distributed parameters,applies the fault sequence
components of both line ends to deduce the fault sequence components of voltage/current at any point
of that transmission line and defines the ratio of voltage fault sequence component over current fault
sequence component as the virtual impedance. The virtual impedance and current fault sequence
component of the middle point are used to compose the protection criteria for each sequence
respectively.  Simulative results show that,immune to the fault location,transition resistance,load
current , distributed  capacitance and  information synchronization,the proposed criteria can identify
different kinds of fault more sensitively and reliably.
Key words: electric power system protection; differential protection; virtual impedance; fault component;

distributed parameter; failure analysis; electric power transmission
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