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Nowadays, in order to control and protect asynchronous electric motors (AD) 

against emergency operation modes, the devices can be divided into several types: 

thermal protection devices (thermal relays, thermal releases); current-dependent 

protection devices (fuses, circuit breakers); thermosensitive protection devices 

(thermoresistors); protection devices against accidents in the power grid (voltage and 

phase control relays, network monitors); overcurrent protection devices, electronic 

current relays; combined protection devices. However, the disadvantages inherent in 

these devices limit their use. 

Based on the analysis we can draw conclusions about the general disadvantages of 

the known devices for monitoring and protection of AD motors: unjustified selectivity 

of operation; inconsistency of time-current characteristic with the motor overload 

curve; lack of signal about the beginning of overload; inability to accurately determine 

the critical heat accumulated by the motor, etc. 

To disadvantages of the majority of known electronic devices of control and 

protection of AD it is possible to refer: low functionality, unreasonableness of 

operation settings of protection, low speed, out-of-date circuit decisions and element 

base, etc. 

Figure 1 shows a schematic diagram of the proposed device for monitoring the 

functional state and protection of the motor from emergency modes of operation. 
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Figure 1. Device for functional state control 

and protection of ADs from emergency operation modes 

 

The device consists of a microcontroller 10, primary measuring transducer 1 stator 

winding temperature, block 5 stator winding temperature control, primary measuring 

transducers 2 current, which are integral current transducers, block 7 current control, 

block 6 voltage control, primary measuring transducer 3 of ambient temperature, block 

8 of ambient temperature control, primary measuring transducer 4 of vibration, as 

which is used a piezoelectric vibration transducer, vibration control unit 9, block 13 of 

insulation flow control, real time clock 20, light alarm unit 16, sound alarm unit 17, 

digital display unit 18, relay unit 19, memory unit 11, data input unit 12, 

communication port 14 and supply unit 15. 

Insulation service life monitoring unit together with real time clock, 

microcontroller and digital indication unit allows visual monitoring of residual stator 

winding insulation service life of AD motor in order to consider this value in further 

operation of electric motor. 

Unit of light indication displays information on operating conditions of AD: 

normal, abnormal or emergency, and unit of audio indication informs about shutdown 

of electric motor in case of emergency conditions. There is a memory unit for 

accumulating and storing the information about the values of AD diagnostic parameters 

in the function of time in the device. 

To enter data about design, mode and operating parameters of the electric motor 

and to control the device, a data input unit is provided in the circuit. A communication 

port is provided for data exchange between the device and a personal computer. 

The proposed device for monitoring the functional state and protection of AD from 

emergency modes of operation allows to fully use the overload capacity of electric 

motor within the permissible excess temperature; control the stator winding insulation 
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temperature and ambient temperature, the vibration level of the electric motor, mains 

voltage, current in stator winding, residual life of insulation and, at their dangerous 

values, automatically turn off the electric motor, which allows to protect it from the 

main emergency modes of operation. 
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