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Abstract. Improving the safety and efficiency of rolling stock operation is solved 

through the introduction of the latest automated systems for monitoring and diagnostics of 
equipment. The article considers the use of a microprocessor control and diagnostic system 
for the non-selective control of the most important parameters that determine the actual 
technical condition of the EP1 series electric locomotive units. Current "surges" in inverter 
mode during regenerative braking of an electric locomotive were detected using an auto-
mated monitoring and diagnostics system. In addition, induced interference was detected 
in the input circuit of the locomotive's measuring system. It is proposed to change the 
wiring diagram in the switching angle sensor system to eliminate the identified malfunc-
tions and to carry out a number of measures to reduce capacitive interference in the electric 
locomotive's measuring system. 

 
Keywords: automated monitoring and diagnostic systems, current surge, electro-

pneumatic brake, inverter mode, parasitic capacitance, regenerative braking, switching, 
technical diagnostics. 
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 Fig. 1. Location of the equipment and wiring diagram 

on the EP1 series electric locomotive 
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V1  ; I1  ; 
betta_vip1   ; 

gamma   ; Iept    
 Fig. 2. Fragment of the microprocessor control and diagnostic system file: 

V1 is the speed of the electric locomotive; I1 is the current of the traction motor; 
betta_vip1 is the inverter reserve angle ( ) in inverter mode; gamma is the switching    

angle of the rectifier-inverter converters ( ) in the inverter mode;  
Iept is the electropneumatic brake current  
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 Fig. 3. Rectified voltage curve in inverter mode 
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 Fig. 4. Wiring diagram A175-178 and wire T45 connected  

to the electric air distributor according to the standard schemes ( ) and (b)  
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