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Abstract:

The phenomenon of Fault-Induced Delayed Voltage Recovery (FIDVR) appears in
networks with high penetration of induction motor loads because the increase in
requested reactive powers of motor loads after clearing the fault prevents the rapid
return of the bus voltage to the pre-fault level. Load shedding is one of the effective
ways to deal with the FIDVR phenomenon, which causes the amount of demand to
approach the production of reactive power. In this paper, a wide-area load-shedding
method is presented, which performs based on network conditions and loads. Since
the introduced indicators for determining the locations and amounts of loads to be
shed are based on the values of bus voltages, loads currents, and network
impedance matrix; therefore, the proposed method can effectively shed the loads
and deal effectively with FIDVR. The voltage estimation process is an important
tool to predict the voltages at future moments and is defined based on the modified
Gauss-Seidel load flow and the three-order model of the induction motor. This tool
enables the proposed method to understand the effect of applying load shedding on
voltage recovery and prevents the application of unnecessary ones.

Keywords: Fault-induced delayed voltage recovery, Gauss-Seidel load flow, load
shedding, voltage estimation, smart grid.
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