
BULETINUL INSTITUTULUI POLITEHNIC DIN IAŞI 

 TOMUL LIV (LVIII), FASC. 3, 2008 

ELECTROTEHNICĂ, ENERGETICĂ, ELECTRONICĂ 

185 

EQUIPMENT RELIABILITY ANALISYS USING THE 

PROBABILISTIC DESIGN METHODOLOGY 

BY 

*C. NEMEŞ and *Fl. MUNTEANU 

Abstract. Knowing the thermal and electro-dynamic stresses is crucial to a safe design of 

equipment and power system components, manufacturing and other key industries but the 

subject generally does not receive the proper attention in engineering probabilistic design. 

The magnitude of these stresses depends directly on the short-circuit currents and the fault 

time and indirectly on the structural system characteristic and state just prior to the fault, 

the type of fault, etc. These components affecting the magnitude of the thermal and electro-

dynamic stresses may be assumed as random variables, so, this paper is designed to 

provide systematic and relevant knowledge of the thermal and electro-dynamic stress 

probability distribution functions.  
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1. Introduction  

Thermal and electro-dynamic stresses can have a negative impact to the 

electrical equipment with immediate and/or long-term degradation effects. 

Electrical equipment failures can occur due to local degradation of the 

components as a consequence of the effect of the thermal or electro-dynamic 

stresses. Considering that the main cause which goes to the appearance of the 

thermal and electro-dynamic stresses in the electrical equipment is given by the 

short-circuit current in the electrical system, in the following, we will analyse 

the influence of the short-circuit current statistic character, on the thermal and 

electro-dynamic stresses. The short-circuit currents and the thermal and electro-

dynamic stresses represent important parameters that must be considered in the 

design of the system buses, breakers, the substation apparatus and, finally, in all 

aspects of the design of the electrical power sub-systems.  

A fault may be appears anywhere in the system while the loads and the 

configuration of the network continuously changing, so the magnitude of the 

short-circuit currents has a statistic character, modelled as a random variable. 

Based on the analytic expressions of the thermal and electro-dynamic stress, 

depending on the amplitude and the distribution of the short-circuit current, the 

authors propose in this paper an original method to determine the analytic 

expressions of the thermal and electro-dynamic stress probability distribution 

functions. 




