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Abstract: This paper proposes a fault distance estimation scheme for fixed series capacitor 

compensated parallel transmission lines using discrete wavelet transform and decision tree regression. 

The purpose of the data mining based scheme is to avoid the complicated equation based methods 

that have been suggested by researchers to overcome the drawbacks of conventional fault location 

scheme. Although decision tree has inherent advantage over other methods like artificial neural 

network and support vector machines to work with large data sets, it has not been used in fault 

location estimation in series compensated (SC) transmission line so far. Decision tree is chosen to 

locate the faults because of its ability to work with large data set and high accuracy in associating the 

fault pattern to the fault distance using regression analysis. The discrete wavelet transform processed 

signals makes the decision process of decision tree regression easy by providing appropriate features. 

The proposed method is evaluated with variation of fault location, fault type, pre-fault load angle, 

location of series capacitor, degree of series compensation, fault inception angle, line parameters, 

inter-circuit faults and fault resistance. The test result of decision tree regression based location 

estimation scheme ensures that, it can estimate the fault distance accurately. 

1. Introduction 

     In modern power systems, series compensation has been used commonly to overcome the right of 

way problems and utilising the existing structure of transmission line to transfer more power and also 

to improve stability, control and reduce losses [1]. However, the protection of series capacitor 

compensated (SCC) double circuit transmission lines is very complicated due to mutual coupling 

effect, voltage and current inversion, fault impedance loop, inter-circuit faults etc. Faults in SC lines 

are detected, classified and fault directions are estimated in [2]. In the same way, fault location 

estimation in SC transmission lines is also important. If the fault location is not identified accurately 

then there will be long line outage and economic losses. Fault location estimation is essential to 

speed up power restoration, repair of faulty component, reduce the crew repair expenses, outage time 

etc. However, locating the faults in SC double circuit transmission lines using conventional schemes 

is critical due to presence of series capacitor and metal-oxide variastor (MOV); because it introduces 

considerable amount of sub-synchronous frequency components at the incidence of a fault that create 

problem in estimating the accurate fault location. Different algorithms have been developed in the 

past to estimate fault location in the SCC transmission system.  

       To overcome the drawbacks of conventional fault location estimation scheme; an adaptive 

distance relaying scheme [3] has been proposed using one end measurement only. Fault location 
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