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Abstract  

There is investigated the influence of the parameters of the rotor motor windings on the duration of transient processes during the start. As 
it is known, one of the main requirements imposed on multi-engine electric drives in order to ensure synchronous rotation of two or more 
mechanical uncoupled shafts are the even distribution of loads between them and the identity of engine parameters. 
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1 Introduction 

The purpose of this work is the development and research 
of an energy-saving automated electric drive with improved 
energy characteristics for regulation of the performance of 
calcar blower fans. 

Nowadays, depending on the requirements for accuracy 
of rotation frequency coincidence and simultaneous 
regulation in the mode of consistency, as well as other 
indicators, there are applied various systems of two-engine 
electric drives (TEED). 

TEED systems with AC electric drives can be divided 
into two main groups: 

1) TEED adjustable according to the stator circuit; 
2) TEED adjustable according to the rotor circuit. 
On the basis of a review and analysis of the properties of 

existing systems of coordinated rotation, it can be noted that 
one of the promising areas for the development of TEED based 
on AC machines for medium and high-power mechanisms are 
systems based on dual-power machines (DPM) with the best 
dynamic and energy characteristics [1, 2]. 

Therefore, for the medium and high-power mechanisms 
there have been proposed new various solutions of TEED 
systems based on a dual-power machine. 

In order to study transient processes in a twin-engine 
electric drive based on dual-power machines, there was 
considered the most common type of twin-engine electric 
drive, where the engines operate on a common load, for 
example, double-drum conveyor electric drives, parallel or 
sequential operation of turbomechanisms on a common 
turbine, etc. 

The most appropriate and effective way to solve the 
problem of coordinated rotation is the use of asynchronous 
valve cascade (AVC) and dual-power machines (DPM), 
which have wider capabilities and high energy performance. 
The functional diagram of the twin-engine electric drive of 
the coordinated rotation is shown on Figure 1. 

 
FIGURE 1 Functional diagram of the twin-engine electric drive 

The high energy performance of the drive is explained 
by the fact that by using the slip energy of the first 
asynchronous engine as the power source for the thyristor 
frequency converter in the rotor circuit of the second engine 
the efficiency of the electric drive increases significantly, 
and with increasing of the engine capacity the system 
efficiency will be even higher [3,4]. 

The transient processes equations for each engine of a 
two-engine electric drive in a system of axes of coordinates 
with an arbitrary rotational speed kω , with generally 
accepted assumptions, were written using well-known Park-
Gorev equations. 

The transient processes equations for engines with a 
capacity of 200 kW of the AKN355S6U3 type with a 
rotational speed of 1000 r/m were modeled using the 
MATLAB software at starting under nominal load and 
under condition that the load on the engine shaft is evenly 
distributed. 

For this electric drive, a graph of the electromagnetic 
moment versus time is obtained under the following 
conditions, where the given active resistance of the rotor 
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windings of the second engine is 15% less than the 

corresponding parameter of the first engine, i.e. 85.0
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As can be seen from the graph, the transient process time of 
the first engine is less than of the second one. 

In case when the inductance of the rotor windings of the 
second engine will be 15% less than the corresponding 

parameter of the first engine, i.e. 85.0
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, then the 

transient process time of the first engine is longer than of the 
second one. 

2 Research results 

As the analysis of graphs shows, the transient process time 
is shorter, if the resistance of the rotor is greater and the 
inductance of the rotor windings is lower. This is explained 
by the fact that when an asynchronous engine is turned on, 
in addition to steady-state currents, there are occurred free 
currents, which decay with a constant time. The amplitude 
of these currents, as well as the amplitude of the steady-state 
currents, is smaller, if the resistance is greater and the 

inductance is lower. Since the asynchronous engine with a 
phase rotor operates in dual-power mode, the damping 
speed of free currents also depends on the rotor parameters, 
i.e. it is greater, if the resistance is greater and the inductance 
of the rotor windings is smaller; therefore, in an engine with 
a relatively large resistance and lower inductance, the 
transient processes proceed faster. 

3 Conclusion 

So, the analysis of the simulation results implies that at even 
distributed load on the machine shaft, the machine 
parameters have a significant impact on the transient 
processes, therefore, at designing electric drives based on 
dual-power machines special attention should be paid to the 
identity of the rotor circuit parameters. 

In order to analyze the properties of the system during 
transient processes, there was created a computer model of 
a two-engine electric drive according to the scheme of 
asynchronous valve cascade and a dual-power machine in 
the MATLAB environment, which allows to investigate 
electric drive transient processes. On the basis of computer 
simulation, results were obtained that confirm the accuracy 
of the above theoretical conclusions. 
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