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One of the main consumers of electric energy is an electric drive based on an
induction motor (IM), the reliability of which determines the normal course of any
technological process. The operational reliability of squirrel-cage induction motors,
both in industry and agriculture, remains low. Their annual accident rate is 20-25 %
[1-5].

The existing technical means of control and protection of induction motors do not
provide sufficient operational reliability of the IM, have low functionality, etc. [1-6].
Therefore, studies aimed at further analyzing the operating modes of induction motors,
developing technical means of monitoring and protecting motors from abnormal
operating modes are relevant.

The proposed device is designed to control and protect a group of induction motors
from abnormal operating modes (dangerous voltage deviation in the network;
dangerous increase in the current consumed by the motor; dangerous excess of the
insulation temperature of the motor stator winding; dangerous decrease in the
insulation resistance of the induction motor).

The device consists of electric motor control units 10, which consist of the
following units and elements 9: current consumption control 1, phase voltage control
2, stator winding insulation temperature control 3, ambient temperature control 4,
insulation resistance control 5, microcontroller 6, light alarm 7, and executive relays 8
(Fig. 1).

The device also includes a microcontroller 12, a data input unit 13, a memory
device 14, a digital display unit 15, a light signaling unit 16, a sound signaling unit 17,
and a switching port 18. The data exchange between the device elements is carried out
via a bidirectional bus 11. The electrical power supply of the device for monitoring and
protecting electric motors from abnormal operating conditions is provided by the
power supply unit 15.
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Figure 1. Device for monitoring and protection of a group of induction motors
from abnormal operating conditions

The purpose of the motor control units is to control the current consumed by the
motor, the supply voltage at the motor terminals, the stator winding insulation
temperature, the ambient temperature, the motor insulation resistance, and the motor
control.

Detection of the input controlled parameters, their comparison with the setpoints,
reception and output of control signals is performed by the program.

The proposed device for controlling and protecting electric motors from abnormal
operating conditions allows monitoring the current consumed by the motor, the phase
voltage, the insulation temperature of the stator winding, the insulation resistance, and,
in case of their dangerous deviation from the set values, automatically disconnecting
the motor, which protects it from the main abnormal operating conditions, increases
operational reliability, and reduces the failure of electric motors to 5...8 %.
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