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Tab.1 AVR reference voltages before and after
OSNBC of New England 39-bus test system
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Optimal bifurcation control to improve small- signal
stability of power systems

GU Wei,JIANG Ping, TANG Guo- qing
(Southeast University ,Nanjing 210096, China)
Abstract: Combined with the conception of small signal stability region,it is suggested to define the

small signal stability control as the optimal bifurcation control—“With the uncontrollable bifurcation

ref

parameter g =u

,the optimal configuration of controllable parameters is searched in the small signal

stability region to ensure the minimum control costs”. The mathematic models of optimal saddle-node

bifurcation control and optimal Hopf bifurcation control are presented including all kinds of unequal

constraint conditions,which strictly ensure the optimal control in both security and economy of power

systems. An optimal saddle-node bifurcation control approach,which takes AVR reference voltages as

control parameters,is tested in New England 39-bus test system. The initial value prediction and the

control parameter selection are proposed for the optimal Hopf bifurcation control of large system.

Simulation results show the effectiveness of proposed small-signal stability control strategy.

Key words: optimal bifurcation control; small-signal stability region; aperiodic instability; oscillatory

instability



