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Abstract: This work describes a condition based reporting technique of a multi-machine System using GSM technology. In 
this present approach, a dedicated microcontroller based hardware unit (DHU) has been developed to continuously measure 
the parameters of the motors viz. voltage, current, speed etc. to monitor the running condition of each motor in a plant. In a 
machine monitoring system the motor is connected with one such DHU, which are also connected to a Global System for 
Mobile Communication (GSM) modem. The preliminary level of fault or abnormality in operation of each machine is 
diagnosed by the respective DHU and the fault or abnormalities details are reported to the pre-assigned operator through an 
SMS service. In extreme case, the provision of machine shut down by a return SMS is also provided. A proto-type lab model 
is set up and is working satisfactorily. 
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I. INTRODUCTION 
 
Electrical machines, installed in different locations in 
a plant, are needed to be monitoring and control for 
their healthy operation and smooth running of the 
plant. It is not always possible, rather difficult, to 
keep track of all the machines at a time simply by 
days long manual observation. On the other side, 
modern civilization is advancing at very faster pace 
with the adoption of wireless technology. The 
convergence of wireless technology and the 
embedded technology with the different transducers 
makes these supervisory systems more reliable, much 
efficient as well as cost effective one. Keeping this in 
mind, the present approach has been made to apply 
the advantages of wireless communication and 
embedded technology towards electrical machines 
condition monitoring and automation. This work 
describes the development of a supervisory 
automated reporting system for remote condition 
based monitoring, analyzing and control of electrical 
parameters of different machines of a plant or in 
power station, sub-station etc so as to enhance the 
overall system performance using GSM (The Global 
System for Mobile Communication) communication. 
Among different parameters of induction machine 
monitoring of stator voltage, stator current, rotor 
speed are most important for early detection of fault 
in the machine. Speed and winding current estimation 
is helpful to determine the mechanical stresses like 
bearing failure or shaft failure, turn to turn short 
circuit, cracked/broken rotor. Continuous current 
monitoring to obtain the running condition of an 
induction machine is important.   Now-a-days  
wireless and mobile communication is the major tool 
that can be used to provide the information to the 
operator or concerned authority for their supervisory 
control. These issues of mobile communication 
technology in the recent years have been extensively  
 

 
used in different form in different application areas. 
The application of less expensive but more powerful 
microcontroller will lead this data acquisition system 
more simple. The convergence of microcontroller 
based hardware with the wireless communication 
system (like GSM, GPRS) is becoming very popular 
choice to the researchers and scientists for such type 
of fault detecting, reporting, diagnosis and control 
applications.  In this scheme, a state-of-the-art 
stand alone Dedicated Hardware Unit (DHU) is 
developed using microcontroller for monitoring the 
machine parameters like instantaneous voltage, 
current and speed of a machine in a typical plant. The 
DHU is responsible for measuring the machine basic 
parameters and controlling the supply to the motor 
and hence DHU is located at the machine site with 
one card per machine basis. The card is also 
interfaced with GSM modem for GSM based wireless 
accessing. There will be multiple cards for multiple 
machines system. Each DHU compares the measured 
value with pre-set or limiting values of the above 
mentioned parameters and if any abnormalities are 
detected an SMS is generated and is sent to the pre-
located mobile or central station. The receiver may 
then send a return SMS requesting the details of the 
abnormalities. Upon receiving this request the details 
of the fault are then sent through another SMS by the 
DHU and it will take the appropriate action as per the 
content of the return message. 
 
II. WORKING PRINCIPLE 

 
Fig1: Flow Chart for the basic operation of the system 
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The function power supply is to step-down, rectified, 
filtered and regulated of line voltage 230V using 
regulators to obtain desired voltages. This circuit can 
give +5V and -5V output at about 1A current and 
supplies the required voltage for microcontroller, 
voltage sensors, current sensors, speed sensors etc. 
The microcontroller used is P89V51RD2 operates at 
0-40 MHz at 5V D.C. Microcontroller controls all the 
operation. The output of the sensor circuits are 
connected to the data pins of microcontroller and 
generates the condition of the machine to the service 
engineer through GSM modem. Thus the 
microcontroller based performance monitoring 
system has been developing which will measure all 
the parameters of the machines sequentially at very 
high speed by applying maximum and minimum 
values to the devices. Once the performance is 
checked successfully we can assure the working 
condition of machine. Flow Chart for the basic 
operation of the system is shown in figure 1. 
 
III. RESULT 
 

SL.
NO 

PARAME
TER 

RAT
ED 

VAL
UE 

OBTAI
NED 

VALUE 

SMS 
CONDI
TION 

1 Voltage 
(V) 

230 250 OV 

2 Current 
(A) 

1 1.1 OC 

3 Speed(RP
M) 

1500 1600 OS 

4 Temperatu
re (°C) 

40 50 OT 

Table 1: Test Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IV. USER INTERFACE 
 
 The experiment set up is as shown figure 2. 

 
Fig2: Experimental setup 

 
 CONCLUSION 
 
By installing this system we are going to avoid the 
electrical machine getting into worst performance and 
faults during the operation of the machine can be 
rectified immediately so that it is helpful to increase 
the life of the machine and reduces the service 
charges with immediately clearing of the fault after 
its occurrence. This monitoring system can be applied 
in industrial drives and machine and machine testing 
laboratories. This project is not restricted for 
electrical machines and also can be implemented for 
any type of machines with some small modifications. 
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