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The article is devoted to the comparative analysis of the 
effectiveness of the method of generating reactive current during 
the external voltage drops from the point of view of ensuring the 
stability of the main electric drives of rolling mills on the basis of 
three-level frequency converters with active rectifiers. Moreover, 
the article contains the result of the simulation of parallel 
operation of the frequency converter with active rectifiers and 
electric steelmaking complex at overvoltages caused by switching 
of filter-compensating circuits of the stationary thyristor 
compensator. These methods are proposed for increasing the 
stability of the operation of the inverter with active rectifiers 
when operating in parallel with an electric arc steel-making 
furnace (EAF) with additional voltage distortions caused by 
transient processes during switching of the stationary thyristor 
compensator and filter-compensating circuits. Modern electric 
drives of rolling mills are usually performed based on powerful 
synchronous motors and frequency converters consisting of 
active rectifiers and inverters. Unbalanced voltage drops that 
occur in the external power supply often lead to break-downs of 
the main electric drives, which lead to economic losses and 
defective products. Ensuring stable operation of rolling mills in 
such modes is an important task. The objects of study are hot 
rolling mill 1750 of the CJSC "MMK Metalurji". Mathematical 
models of frequency converters have been developed using by the 
Matlab-Simulink software for the PWM algorithm with the 
removal of the selected harmonics and an advanced system for 
diagnosing of voltage dips. The mathematical models have been 
used to study the operation of the active rectifier for normal 
operation mode and during voltage drops. Also on the basis of the 
mathematical model, the analysis of active rectifier input currents 
and DC-link voltage has been made. Studies have shown that 
active rectifier faults can occur by operation of input overcurrent 
protection or DC-link minimum voltage protection. The 

comparative analysis results of working of FC-AR with the 
method of generating reactive current during the external voltage 
drops has been presented. In addition, the conclusions about 
influence of regulators parameters in AR control system on 
stability of working of FC-ARs for voltage drops situations have 
been made. 

Keywords: active rectifier, frequency converter, pulse-width 
modulation, algorithms of the PWM, mathematical model, 
Matlab Simulink, voltage drops, electric drive stability, control 
system, rolling mill, static var compensator, filter compensating 
circuit, electric arc furnace. 
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