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ABSTRACT 

This paper presents a new technique for identification and 

location of defective insulator strings in power lines based 

on the analysis of high frequency signals generated by 

corona effect. Damaged insulator strings may lead to loss 

of insulation and hence to the corona effect, in other words, 

to partial discharges. These discharges can be detected by 

a system composed of a current transformer as a coupling 

capacitor, a data acquisition board and a PC. Analysing 

the waveform of these partial discharges through a neural 

network based software, it is possible to identify and locate 

the defective insulator string.  

INTRODUCTION  

The maintenance of insulator strings in power lines 
demands much time and money. Inspections have to be 
carried out in loco and usually require expensive tools and 
vehicles as heavy duty pickup trucks and helicopters. 
Moreover, most of them are based on visual observations, 
leading to low precise results. 
The method presented in this paper comes to improve the 
quality of these inspections and drastically reduce the 
amount of resources spent in these activities, once it is done 
remotely and based on electric signals measurements.  
These signals, acquired by a simple data acquisition system, 
are generated in the defective insulator strings due to the 
corona effect and their waveforms depend on the type of the 
damage and the location of the insulator string in the power 
line. Once acquired, the signals are compared to a data bank 
that contains thousands of signals related to known defects. 
The software created for this task is based on neural 
networks, an artificial intelligence technique widely used for 
pattern recognition.  

THE CORONA EFFECT EMULATION  

The corona effect in an insulator string is generated when 

the insulation is affected by, for example, a fractured 

insulator or excess of humidity. Thus, reproducing this 

effect was necessary to emulate insulator strings in bad 

condition. Using a thin metal wire connected between two 

insulators, as shown in figure 1, a partial discharge is 

generated, resulting in a good approach of the corona effect 

[1]. 

 

Figure 1: Corona effect emulation. 

 

The typical partial discharge waveform is shown in figure 2. 

 

 
Figure 2: Typical partial discharge waveform. 

THE LABORATORY  

Once the corona effect was successfully reproduced, the 

next step was the building of a power line in laboratory. 

Using inductors and capacitors to form ́ models[2], an 

artificial transmission line was created, representing a 48 


