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Annotation: Results of research of energy flows circulating through the traction Converter of frequency. The re-
sults obtained can be used in the synthesis and development of systems of automated control of traction power for a
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Statement of the problem. In the system of traction
power traction Converter can perform the role of a source
of voltage or current. The provision of a traction Convert-
er of properties similar to the properties of an ideal volt-
age source (DC) is provided by the introduction of the
internal control loops of feedback voltage or current of
the Converter. The quality of the conversion of electrical
energy one can assess the ability of the traction inverter to
reproduce the change of control actions with minimal
distortion [1-3]. When you build structures and traction
control systems with frequency converters need to con-
sider the electromagnetic transients, the nature of which is
determined by the mode in which the traction Converter
[4-6]. Therefore, such studies are relevant.

The purpose of the study. The study of energy
flows circulating through the traction inverter.

The main material. At no load induction motor
consumes current, conventionally divided in the theory of
electrical machines [7] for the reactive component, which
is determined mainly by the magnetizing current and the
active component, which is determined by the time of
idling and loss in the engine. The reactive component in
the system of the Autonomous voltage inverter — asyn-
chronous motor closed contour: the filter capacity of the
inverter and motor windings, or in accordance with the
selected equivalent circuit, the magnetizing circuit. The
active component of current flows through the rectifier. In
addition, the rectifier provides charging of the filter ca-
pacitor, compensating for the loss of flow through the
filter reactive current component and leakage currents.
That is, flows through the rectifier, the total current de-
termined by the load and the losses in the Converter. In

the generator mode of the induction motor changes the
direction of the active current component that defines the
following modes when braking, which are determined by
the rate of change of frequency inverter (slip frequency),
the magnitude of the primaries of mass and static moment
on the motor shaft:

- the energy stored in the rotor of the motor and the
traction elements transmission, the braking process is
completely dissipated in the active resistance of the wind-
ings of the motor and the traction elements of the Con-
verter without exceeding the values of currents and volt-
ages in excess of the permissible;

- the energy stored in the rotor of the motor and the
elements of the traction power returns to the power
source, causing an increase in the voltage on the filter
capacitor and the currents through the keys of the traction
inverter voltage in excess of acceptable values [8].

The first mode is a characteristic for the case of slow
changes in the frequency of the stator with a significant
static torque given to the motor shaft [9]. The second
mode, as a rule, emergency and requires special measures
to prevent failure of the circuit elements. This mode oc-
curs when significant primaries masses and rapid changes
of frequency inverter, which causes a sharp increase in the
slip [10]. The active component of the stator current that
is proportional to the slip, increases the charge of the filter
capacitor, which leads to saturation of the motor and fur-
ther growth of the reactive component of the stator cur-
rent. During recovery in the traction system on the basis
of the Autonomous voltage inverter can distinguish four
distinct phases, as shown in Fig. 1.
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Fig. 1. The selection characteristic areas of traction
power in the process of recuperation

In this case we assume that the variation of slip oc-
curs abruptly at time t;. Thus, the active component of the

stator current (current of the traction inverter) ia changes
sign. Then the filter capacitor capacity Cd,, decreasing
charging current of the rectifier id and the current of the

inverter ia . In most cases, part of the participation of the

rectifier in the charging of the capacitor for practical cal-
culations can be neglected due to the fact that the de-
scending current from time t; to time t; is considerably
less time no-current pause from time instant t; to time
instant t;. The section from time t, until time ts, the capac-
itor is charged by a current of the traction inverter. We
also believe that the slip of the motor is unchanged. then
the charging current of the capacitor is constant. The in-
fluence of the ripple current due to reactive energy ex-
change between the windings of the traction asynchro-
nous motor and the capacitor, the voltage on the capacitor
is neglected due to their smallness.

The section from time point t3 to time point t4 turns
on the traction inverter starts operation.

Conclusions. 1. Studied the flow of energy circulat-
ing through the traction inverter.

2. The obtained results may be used in the synthesis
and development of automatic control systems, traction
power model for transport and lifting, as well as General
industrial electric drive systems.
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