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Table 1 Results of interval damping ratio
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A Small-signal Stability Analysis Method Under Interval Uncertainty

XING Jie, CHEN Chen, WANG Jie
(Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The problem of small-signal stability in power system considering uncertainty of load and generation is investigated.

Firstly, this paper builds a nonlinear optimization model for solving the upper and lower limits of oscillation mode’s damping

ratio under interval uncertainty. Then, an effective successive linear programming (SLP) method is proposed to solve this

problem. By using this method, the interval damping ratio and the corresponding operation states at its interval limits can be

obtained. Calculation results can be used to evaluate the influence of load and generation variations on a certain mode and give

useful information for improvement. Finally, the proposed method is validated on two test systems.

This work is supported by National Natural Science Foundation of China (No. 60674035) and National Mega-projects of
Science Research for the 11th Five-year Plan (No. 2006BAA02A17).
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Table B1 Basic operation state of 4-machine system

WA AHMW) B (Mva)  BRHRE () FAIEC)

2 647 148.1 1.010 1.504
3 400 121.9 1.030 8.077
4 686 201.3 1.010 5.397
7 -872 -100 0.983 -1.215
9 -1041 -100 1.016 -1.876
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