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ABSTRACT

The main task of the dissertation work is the development of imitation models of
constant current electric locomotive gear having the individual electrostatic rheostat
contractors with allowance of peculiarities of gradual starting of rheostats of electric
locomotives produced by Thilisi Electric Locomotive Building Plant.

In the present work the circuits of starting rheostats are brought in the form of
virtual models of MATLAB of reproduced sizes of all steps of the rheostat and current
magnitude in each sections during of all starting steps. And having the data on the
number of parallel elements in sections it is easy to define the magnitude of currents
in them.

Regulation of speed of motion on the locomotives of the series 4E1 and 4E10%is
realized in the same manner as on all electric locomotives of constant current, i.e. by
means of changing of stress rate on the clamps of tracking engines and magnetic flux
in their excitation coils, and for starting most of all it is used non-automatic stepped
rheostat startup.

Function of the rheostat setup is to support the starting current and starting
driving force in the process of electric movable locomotive till its withdrawal onto the
motion step of the speed characteristics of driving engines. The starting driving forces
and the current are defined by the terms of wheel-rail adhesion specified by speeding
up (acceleration) and method of rheostat start. For long driving as a current there are
used the running (automatic) characteristics obtained by various contacts of driving
engines and various coefficients of regulation of excitation. These characteristics are
called as well the economical ones in comparison to characteristics of rheostat start.

For checking the compliance of electromagnetic processes running on a real
electric locomotive, with the similar processes running in computer model of
power chain of a locomotive, the calculations have been fulfilled by means of using
of real schedules of withdrawal of the positions. Type of real electromagnetic
processes coincides with the processes obtained during the modeling. The current,
velocity characteristics obtained by means of the simulation models, method of
approximation coincide with those of factory ones. These witness to the adequacy
of developed models. Practically the complete similarity is observed in the

moment of breakaway (starting) and during the transit from S onto P. On the
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dependencies, received by means of models it is shown that the current steps
(jumps of currents) on the rheostat positions are conditioned by the imperfection
of arrangement of the starting rheostat. That is why a new starting rheostat has
been developed.

A new arrangement envisages reducing of number of rheostat elements, as

well a dense charging of each element.

The correctly designed starting rheostat of the electric drive in temperature
relation creates the best technological conditions in terms of productivity quality and
makes it easy, simple and reliable to control the mechanism. There is available as well
a number of conditions — minimal loss of energy, cheapness, compactness, etc. but the
main indicator of quality is still provision with impossibility of overheating.

While comparing the results of temperature calculations performed for available
and new circuits of arrangement of starting rheostat on heating the starting resistors, it
is possible to make the following conclusions: the values of the temperatures in the
second case practically are everywhere considerably lowered, charging of elements by
new circuit has become more uniform.

A general structure of the model of starting rheostat, a scheme of the model
of driving engine of constant current with the serial excitation on the basis of

voltage source (appeared in the model of starting rheostat) has been developed.

4E1 4E102- the models of starting rheostats of the locomotive.

The carried out investigations have allowed us: to establish that the scattering of
heating temperature of sections of the starting rheostat (SR) has reduced and the
maximal heating temperature has been reduced in comparison to the available SR; to
identify the admitted range of scattering of actuation times of electro pneumatic
contactors; A model of driving engine TJI-2K has been created which reflects not
only the established processes but the transient ones as well; A bundled software has
been developed for observation of electromagnetic processes in the force chain of
constant current eight-wheel locomotive 4E1.

The following conclusions can be done on carried out works:

- A mathematical model of constant current driving locomotive 4E1 has been

developed allowing to imitate the withdrawal of starting resistors;
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On the basis of relative heating calculation it is established that the new version
of arrangement of starting rheostat provides with great uniformity of heating
temperature of sections in comparison to those of existing ones and lowering of
maximal heating temperature;

A model of a power circuit has been developed with allowance of scattering of
actuation time of electro pneumatic contacts, a statistical modeling of this
parameter is performed, the characteristics of random magnitudes of currents and

voltages and their durations have been defined.
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