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Bifurcation Analysis of Voltage Stability in AC/DC System
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Abstract:

The voltage stability of AC/DC interconnected power system is analyzed by bifurcation theory. Firstly, a
detailed differential algebraic model of AC/DC power system is given and the bifurcation value of the
system is calculated by bifurcation test function that is constructed by improved continuation method.
The condition that the limit induced bifurcation occurs in the system is researched in detail while the
limit of generator excitation is taken into account. Taking the IEEE 9-bus AC/DC system with Walve
aggregated load mode as calculation example, the impacts of main parameters in the model of AC/DC
system and DC control modes on bifurcation value are analyzed. Finally, the impact of VDCOL on
system stability is discussed. Simulation results show that taking voltage dependent current order
limiter (VDCOL) into account a pair of the conjugate eigenvalues jump from right plane to left plane
and it leads to oscillation instability of the AC/DC system.
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