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Abstract. The present paper proposes an original approach of using the Monte Carlo 

numerical method for electromagnetic interference problems. First, an electrostatic problem 

of potential and source identification is performed, so as to validate the method. Then an 

inverse formulation of the power line – underground pipeline interferences is to be 

evaluated and tested. 
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1. Electromagnetic interference problem 

There are some situations in which AC railway systems, power lines, gas 

pipelines, communication lines, and similar services must coexist in a relatively 

narrow band of land. It is well known that metallic structures are exposed to 

corrosion phenomena due to stray currents produced by power transmission lines, 

and AC electrified railway traction systems. [1] 

The present paper aims to demonstrate that the numerical Monte Carlo method 

applies for the inverse formulation of an electromagnetic interference power line – 

underground pipeline coexistent structure. 

2. Problem description and models 

The input data of this kind of problem are: power line and pipelines 

geometrical configuration; conductor and pipeline physical characteristics 

(including insulating and coating characteristics); environmental parameters (air 

characteristics, soil structure and characteristics); power system terminal (or 

boundary) parameters (power source voltages, equivalent source impedances) 

[2], [3]. 
 




