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ABSTRACT 

Accurate modeling of transmission lines is important in the simulation and subsequent transient 
analysis of power grids. In this framework, frequency dependence of the line parameters should be 
accounted for [1]. Frequency dependence of parameters can be due to a number of reasons including 
phenomena such as “Ground Return Effects”, “Proximity Effects” and “Skin Effects”. In the current 
study, simplified methods of skin effects are used in order to showcase the method. AC transmission 
lines are affected by the frequency of the AC voltage which produces a secondary effect on the line 
resistance and inductance. This effect is related to the non-uniform distribution of the current which 
tends to concentrate more towards the outer surface of the line away from the center as the frequency 
increases [2]. This effect results in the increase in the effective resistance of the transmission line and 
the internal inductance of the transmission line decreases as the AC voltage frequency increases. 
Ignoring the frequency dependence effects produces artificial magnification of the higher harmonics 
[3]. 

This study presents the application of Proper Generalized Decomposition on transmission line 
models involving frequency dependent parameters.  Although we implement our study using a 
specific model for skin effects to demonstrate the effectiveness of the proposed method to 
accommodate frequency dependent effects in PGD, the present work is not meant to discuss the 
merits of any particular skin effects model. The method can easily accommodate other effects which 
induces frequency dependence in the transmission line parameters. In time domain modeling, the 
parameters are assumed constant and these models prove inefficient when incorporating these 
parameters as function of frequency. Therefore, a frequency domain simulation is implemented using 
harmonic analysis. PGD presents a separated representation and provides a quick and accurate 
solution for such problems. 
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