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DIAGNOSTIC SYSTEMS 
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Abstract. The paper provides a brief analysis of the problem of diagnosing a current state of asynchronous AC motors 
with a list of main currently used diagnostic methods, including stator current signature analysis, external magnetic field 
analysis, vibration diagnostics and temperature monitoring of the most critical units. It is noted that now in industry 
there is a gradual transition from the concept of “planned maintenance” of technological equipment to a more efficient 
concept of condition-based maintenance. The latter, related to the basic technologies of the industrial Internet of things 
(IIoT), involves acquisition of data on the state of a large number of electric motors in operation, using specialized au-
tonomous measuring modules (Smart Sensors). The basic requirements for autonomous measuring modules of IIoT 
systems are indicated. The paper contains the table of characteristics of the indicated modules by leading world manu-
facturers. It lists and briefly characterizes the studies carried out by a specialized team of developers in the field of 
smart sensors, including the modeling of various motor malfunctions, the development of bench equipment for simulat-
ing malfunctions, the study of various options for attaching the module to an electric motor, and the studies carried out 
to ensure the required battery life of the module offline. The authors described the main stages of creating a module 
intended for converting physical quantities, characterizing the state of a controlled electric machine, into electrical sig-
nals, converting these signals into a digital form, accumulating and analyzing the received data by transmitting them via 
a wireless communication channel to a specialized data processing server. The characteristics of the developed module 
obtained as a result of testing are given. 
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 1.     

Table 1. Characteristics of autonomous measuring modules 
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. 1.     1–02 

Fig. 1. A test bed for item 1–02
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Fig. 2. A block diagram of item 1–02
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Table 2. Parameters of item 1–02 
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Table 3. Parameters diagnosed by the system 
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Fig. 2. External view of item 1–02 
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