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With the increasing expansion of power systems, random factors affecting the 

performance of these systems have also increased. Increasing demand for electrical 

energy along with these random factors have made uncertainty analysis methods 

especially important in analyzing the small-signal stability of power systems. In this 

paper, a method based on the polynomial approximation is presented for the 

probabilistic small signal stability analysis of power systems. Since the correct 

determination of unknown coefficients has a direct effect on the accuracy of the 

polynomial approximation methods, this paper presents an approach that can determine 

the mentioned coefficients with high convergence on the probabilistic input space of the 

problem which can maintain its performance by increasing the number of input random 

variables. After determining the unknown coefficients, the load flow results and the 

system state matrix are determined for random changes of all loads using the Hermit 

polynomial approximation. Then, the system eigenvalues are determined and the small-

signal stability of the system is probabilistically studied. In order to evaluate the 

accuracy and efficiency of the proposed method, the IEEE 14-bus test system is 

simulated in the MATLAB software and the results of the proposed method are 

compared with the results of the two conventional Point Estimation and Monte Carlo 

methods. The examination of the results show that the method proposed in this paper, in 

addition to convergence, has good accuracy and high computational speed. 
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1 Cumulant method 
2 Gram-Charlier 
3 Cornish-Fisher 
4 Edgworth 
5 Polynomial approximation method 
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1 Galerkin method 
2 Collocation method 
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