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Abstract. Regulation of power on an inverter entrance - one of key tasks in the modern electric drive. In
this article the way of regulation of power on an inverter entrance by means of the additional switchboard in
a link of a direct current for the electric drive on the basis of the asynchronous engine with a short-circuited
rotor (ADKZ) with vector management, with relay management of transistor keys of AIT was considered.
Comparison of frequency of switching of keys of the inverter is carried out, at various levels of restriction

of current in a link of a direct current.

1 Introduction

Thanks to development of the microprocessor equipment
and power electronics introduction of frequency electric
drives for such mechanisms as fans, pumps, for the
purpose of increase in efficiency of the electric drive,
namely energy saving became possible. Achievement of
this purpose is possible in two ways: 1. Introduction on
production of highly effective electric motors.2.
Introduction on production of semiconductor converters
of frequency, with the improved power characteristics.
Various types of the frequency converters (FC), but are
known today, strong development of element base of
power electronics promotes the increasing application of
PCh constructed on the basis of completely operated
IGBT transistors which have high switching ability.
Thanks to new control algorithms of power keys of the
converter of frequency, the solution of a problem of
regulation of power on an inverter entrance became
possible. The set of works is devoted to this problem
[11[2]1[3][4]. Analyzing already available works, it is
possible to draw a conclusion that in most cases, for
control of the additional switchboard in a link of a direct
current, the method of the pulse-width modulation
(PWM) is offered. But also other way - relay
management is possible.

The electric drive about ADKZ [5] operated by a
vector control system with relay management of
transistor keys of AIT is taken as a basis of a research.
As the additional switchboard in a link of a direct current
the IGBT transistor is taken. AIT is connected to the
power supply, in our case - to the uncontrollable rectifier
[6].

The function chart of system of vector management
of the asynchronous electric drive is submitted in the
figure 1. The power scheme of the asynchronous electric

drive with the additional switchboard in a link of a direct
current is submitted in the figure 2.
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Fig. 1. The function chart of system of vector management of
the asynchronous electric drive with the switchboard in a link
of a direct current.

The power scheme of a link of a direct current [7] is
submitted in the figure 3. In an algorithm of work of this
scheme two states stand out clearly. The first state - the
VT transistor is switched on, the source of constant
tension is connected to loading through a throttle of L.
At the same time the throttle of L and the condenser C
accumulate energy from a source which is also spent on
R loading. The equivalent circuit for this interval is
submitted in the figure 4.
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Fig. 5. The equivalent circuit in the second state.

The operated switchboard in a link of a direct current
receives a task from the hysteresis regulator which is
built in the control unit of the switchboard, and the
frequency of switching of the operated VT switchboard

depends on hysteresis module width [10,11]. The
ICU L ﬁé‘ function chart of the control unit of the switchboard is
submitted in the figure 6. Regulation happens by
comparison of a preset value on an entrance to the
measured value. In case of relay regulation of current the
+_| | task for maintenance of a certain value of current of I*
= by const in a link of a direct current is used. The key of
VT becomes isolated when the difference between the
C set Is* and the actual current of I4. of a link of a direct
2 current reaches the lower threshold of operation of the
module of a hysteresis. The key is disconnected at the
S S moment when the difference reaches the top threshold of
turning on of the module of a hysteresis [12,13]. Thanks

to it level current is stabilized about set.

Fig. 2. The power scheme of the asynchronous electric drive
with the additional switchboard in a link of a direct current.
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Fig. 6. Function chart of the control unit of the switchboard.

) In the figure 7 the model, the asynchronous electric

drive with the additional switchboard in a link of a direct
Fig. 3. Power scheme of a link of a direct current. current, in the environment of Matlab is shown, at
management with maintenance of a constant task for

L I4*=1870 A current at dispersal and 1970 A at the
Y'Y\ PY o established speed. Feedback comes to the relay regulator
] » l _I> + from the current measuring instrument. Hysteresis
d / r module width for the relay regulator in a link of a direct
U + U current is chosen equal 1A. Results of modeling are
d C L
T - given in figures 8-10.
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Fig. 4. The equivalent circuit in the first state.

The second state - the VT transistor is switched off
and current from a throttle of L becomes isolated via the
diode shown in the figure 3.18 and also current of the
condenser proceed on tension converter exit in R loading
[8,9]. The equivalent circuit for the second state is Fi_g. 7. Model of vector control of the asynchronous electric
submitted in the figure 5. drive.
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Fig. 8. Schedules of change: a) speed; b) torque.
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Fig. 9. Schedules of change: a) current of a link of constant
tension; b) reduction of frequency of switching of keys of the
inverter in %.
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Fig. 10. Schedules of change: a) current of a link of constant
tension; b) reduction of frequency of switching of keys of the
inverter in %.

Analyzing the schedules submitted in figures 9, 10 it
is possible to draw a conclusion that, holding current in a
link of a direct current at the set level, by means of the
additional switchboard, we resolve not only an issue of
regulation of power on an inverter entrance, but also we
regulate the frequency of switching of keys of the
inverter. The less we keep current in a link of a direct
current, the less frequency of switching.
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