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Interval mode damping enhancement strategy based on global sensitivity
YANG Deyou,ZHAO Kang, WANG Lixin
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: The safe and stable operation of power system is threatened seriously by poor damping low-fre-
quency oscillation in interconnected system. Aiming at the potential interval poor damping mode in the system,
an active power modulation strategy of generator based on global sensitivity is proposed to improve the
damping of interval mode online. Firstly, the stochastic subspace identification algorithm is used to extract
oscillation frequency, damping ratio and other oscillation parameters of the system from the system random
response data. On this basis,the Sobol’ method is used to calculate the global sensitivity of each generator
participated in modulation,and then the key generator to enhance the interval mode damping of the system
is determined. Finally,the directional trial method is used to determine the active power adjustment according
to the generator active power output and its limitation under the current operation mode, which effectively
improves the damping ratio of interval poor damping mode. The simulative results of IEEE 2-area 4-machine
system and IEEE 5-area 16-machine system show that the global sensitivity analysis method can sort the
units participated in modulation accurately, and the proposed damping enhancement strategy can improve
the system damping effectively.

Key words:small signal stability; poor damping mode;global sensitivity; directional trial method;active power

modulation
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