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ABSTRACT 
electrical motors play major role in industries as prime movers.unneccessary downtime causes enormous loss of productivity. The 
periodic auditing consumes time and cost. Hence to avoid human resource and to save time,a system is proposed to monitor the 
health of the electrical motors,generally consumable such as bearing and brushes come with a specified operting life. These are 
rated ideal operating  conditions, so under non ideal condition these ratings may vary cosiderably.This project paper deals with 
industry 4.0 technology of internet and industrial device using internet continuously monitoring the device status is possible.OPC-
object linked and embedded for process control. It combines all the process to single platform (i.e. ) using OPC we can combine all 
software in one platform like embedded, PLC, SCADA.By using this process machine to machine communication is possible, so can 
be maintain high accurate production industries. 
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INTRODUCTION 

 

Most of the industrial applications we use electric drives which are very popular in because of the simple 

and safe structure. Hence several controlling methods have been suggested to obtain an better controlling system 

for them. In a past few years, established control systems have been replaced with adaptive & intelligent control 

systems . Toward the start of the 21st century, growth in power electronics and computer technology has been 

started new progress in automation. Controlling action of electrical drives used in various systems and process 

control, particularly an induction motors, became very important for its suitability in system design in industry 

& it’s so many other advantages such as time, energy & sensitivity  The most important data to be drive the 

induction motor are frequency, temperature, voltage, current, and speed. The performance of an electric drives is 

directly affected by whole basic qualities. On  other hand, while controlling the machines during the process of 

production may be dangerous operation in some branches of an industry. In such cases, remote control and 

monitoring technique become a extensive solution to eliminate these hazard. Hence, wireless data 

communication can be used in various industries. Electrical motors are the major components in industries and 

all the auto electric drives. The health monitoring system of electric drives using SCADA for the purpose of 

reducing cost and service time through monitoring each electric drives. Electric drives are affected by the 

temperature, current, torque errors, this can monitored and controlled by using SCADA. Life span of the drives 

are updated because of it predefined, while any changes occurs and it will be monitored by SCADA and 

serviced if any fault occurs because of proper data collection and an analysis techniques. The true source of the 

drives can be discovered. If a problem does occur the source of the problem is identified and corrected. 
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II.  Literature Review: 

Mohamed A. Awadallah had researched about Application of AI Tools in Fault Diagnosis of Electrical 

Machines and Drives and proposed about  Distinct methods like feature extraction using higher-order statistics 

(HOS) and motor-current Park’s vector approach (PVA) were surveyed[1]. 

Subhasis Nandi had researched about Condition Monitoring and Fault Diagnosis of Electrical Motors and 

proposed about Techniques for fault detection based on axial flux-based measurements, vibration analysis, 

transient current, and voltage monitoring, etc. have also been discussed. 

Fiorenzo Filippetti, et.al  approached about the development of electric drives by using artificial intelligence 

and includes future developed sources[2]. 

Yi Lu Murphey,M. Abul Masrur,et.al  explain about the diagnosis of fault detection and  includes detection 

of various faults  in motors and secure it.[3]. 

Niteen Deshmukh1,et.al had discussed about the An Application of ZigBee for Machine Health 

Monitoring[4]. 

Khadim Moin Siddiqui and etal had researched about Health Monitoring and Fault Diagnosis in Induction 

Motor- A Review[5]. 

Prof. M. S. Badmera,et.al had explain about  An Efficient Parameter Monitoring & Controlling System for 

Three Phase Induction Motor Based on PLC & SCADA Technology[6]. 

 

III. Electrical Drives And Its Failure Condition: 

Electric motor are an essential part of our daily life as many system,applications,and service depends on 

them. Motor today have a long service life and require a minimum level of maintenance to make sure that they 

perform efficiency. in large buildings, motors have to be in operation all the time; one small problem could 

cause a great loss to the organization. usually in large organizations, a motor maintence program is carried out in 

which the causes of motor failure are identified and some necessary steps are taken to avoid them or lower their 

impact. Motor needs  to be inspected regularly, and other maintence activities need to be performed to ensure 

efficient operation. Whenever a problem occurs, it should be corrected immediately to avoid further loss. 

There are six main causes of electric motor failures 

 

Over-current 

Low Resistance 

Over heating 

Dirt 

Moisture 

Vibration 

 

These causes are briefly explained below 

 

A. Over-current (Electrical Overload):  

 In different operating conditions, electrical devices will sometimes start to draw more current event will 

happen very suddenly and will greatly impatt the motor. To avoid an over-current, there are some devices that 

need to be installed that can prevent it from happening. This device are usually wired in circuit and will 

automatically shut down extra amount of current flowing in the circuit.  

 

B. Low resistance: 

Most motor failure occur due to low insulation resistance. This issue is considered to be most difficult one 

to tackle. In the initial stages of motor installation, the insulation resistance is observed to be more than one 

thousand mega ohms. After some time, the insulation performance starts to degrade at an alarming level because 

the resistance starts to decay gradually. After  a lot of research, a solution has been found which can prevent low 

resistance failures. These are automatic devices the test insulation resistance from time to time and safeguard 

rotating equipment is installed that prevents such failures. it is important that the insulation performance is 

monitored at regular intervals.    

 

C. over heating:  

Excessive heat in motors cause a number of performance problems. overheating causes the motor winding 

insulation to deteriorate quickly. it has been concluded that more than 55% of the insulation failures are caused 

by overheating, over heating occurs due to number of factors. Every electric motor has a design temperature . 

overheating also occurs when an electric motor is forced to operate in a high temperature environment. 
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D. Dirt: 

dirt is one of the major sources that cause damage to the electric motors. It can damage the motor by 

blocking the cooling fan which cause its temperature to raise. It can also affect the insulating value of the 

winding .Proper steps should be taken to prevent the motors from dirt. shielding devices are available which are 

used for the purpose.  

 

E.Moisture: 

Moisture also affects the performance of electric motors. It greatly contributes in the corrosion of the motor 

shafts, bearing and rotors. This can lead to insulation failure also. The motor inventory should be kept dry all the 

time. 

 

Vibration: 

There are a number of possible causes of vibration, such as misalignment of the motor. corrosion of parts 

can also cause the motor to vibrate. The alignment of the motor should be checked to eliminate this issue.   

 

IV. Industion Motor And Its Failure Condition: 

An induction motor comprises a magnetic circuit interlinking two electric circuits which are placed on the 

two main parts of the machine: (i) the stationary part called the stator and (ii) the rotating part called the rotor. 

Power is transferred from one 

                                     

 
                   

Fig. 1.1: An induction motor (dissected) 

                       

 
                       

Fig. 1.2: Magnetic circuit of stator and rotor of an induction motor 

 

part to the other by electromagnetic induction. For this induction machine is referred as an 

electromechanical energy conversion device which converts electrical energy into mechanical energy [1]. Rotor 

is supported on bearings at each end. Generally, both the stator and rotor consist of two circuits: (a) an electric 

circuit to carry current and normally made of insulated copper or insulated aluminium and (b) a magnetic 

circuit, shown in Fig.1.2, to carry the magnetic flux made of laminated magnetic material normally steel (Fig. 

1.1). 

 

V. Causes And Faults: 

Induction motors are rugged, low cost, low maintenance, reasonably small sized, reasonably high efficient, 

and operating with an easily available power supply. They are reliable in operations but are subject to different 

types of undesirable faults. From the study of construction and operation of an induction motor, it reveals that 

the most vulnerable parts for fault in the induction motor are bearing, stator winding, rotor bar, and shaft. 
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Besides due to non-uniformity of the air gap between stator-inner surface and rotor-outer surface motor, faults 

also occur. Different studies have been performed so far to study reliability of motors, their performance, and 

faults occurred. The statistical studies of IEEE and EPRI (Electric Power Research Institute) for motor faults are 

cited in. Part of these studies was to specify the percentage of different faults with respect to the total number of 

faults. The study of IEEE was carried out on various motors in industrial applications. As per the IEEE Standard 

493-1997 the most common faults and their statistical occurrences are shown in Table 1.1. Under EPRI 

sponsorship, a study was conducted by General Electric Company on the basis of the report of the motor 

manufacturer. As per their report the main motor faults are presented in Table 1.1. Faults in induction motors 

can be categorized as follows: (a) Electrical-related faults: Faults under this classification are unbalance supply 

voltage or current, single phasing, under or over voltage of current, reverse phase sequence, earth fault, 

overload, inter-turn short-circuit fault, and crawling. (b) Mechanical-related faults: Faults under this 

classification are broken rotor bar, mass unbalance, air gap eccentricity, bearing damage, rotor winding failure, 

and stator winding failure. (c) Environmental-related faults: Ambient temperature as well as external moisture 

will affect the performance of induction motor. Vibrations of machine, due to any reason such as installation 

defect, foundation defect, etc., also will affect the performance. 

 
Table 1.1: Types of faults 

   

 
 

Faults shown in Table 1.2 are in broad sense; stator fault may be of different kinds, and different types of 

faults may occur in rotor itself. For identification, faults in induction motors may be listed as follows—(i) 

broken bar fault, (ii) rotor mass unbalance fault, (iii) bowed rotor fault, (iv) bearing fault, (v) stator winding 

fault, (vi) single phasing fault, etc. Besides, the phenomenon called crawling when motor does not accelerate up 

to its rated speed but runs at nearly one-seventh of its synchronous speed is also considered as a fault of an 

induction motor. Faults listed (i)–(iii) are in general stated as rotor fault which contributes about 8–9 % of the 

total motor fault. In this work, broken bar fault, rotor mass unbalance fault, stator winding fault, single phasing 

fault, and crawling are considered. In an induction motor multiple faults may occur simultaneously and in that 

case determination of the initial problem is quite difficult. Effects of such faults in induction motor result in 

unbalanced stator currents and voltages, oscillations in torque, reduction in efficiency and torque, overheating, 

and excessive vibration. Moreover, these motor faults can increase the magnitude of certain harmonic 

components of currents and voltages. Induction motor performance may be affected by any of the faults. In the 

next few paragraphs, causes and effects of different faults in induction motors are discussed 

 
Table 1.2: stator and rotor fault 

 
  

VI. Servo Motor And Its Failure Condition: 

The servo motor is a rotary actuator or linear actuator that allows for precise control of angular or linear 

position, velocity and acceleration. It consists of a suitable motor coupled to a sensor for position feedback. 
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Fig. 2.1: Servo motor 

 

 It also requires a relatively sophisticated controller, often a dedicated module designed specifically for use 

with servomotors. 

      

VII. Issues: 

A. No Rotation:  

i. The motor connection are loose or open  

ii. Foreign matter is lodged in the motor 

iii. The motor load is excessive 

iv. The bearing are worn 

 

B.  overheating: 

i. The rotor is partially demagnetizing causing excessive motor current 

ii. Motor  voltage is exceeding the maximum value 

iii. The duty cycle is excessive.  

 

C. abnormal noise:  

i. Loose parts are present in the motor 

ii. Through bolt are loose  

iii. Gain setting is too high. 

 

D. Reduce torque: 

i. Phase A&B,A&C or B&C reversed 

ii. Sine,cosine or rotor leads reversed 

 

VIII. Health Monitoring of Electrical Drives: 

Initially, the performance effects of various drive faults were only intuitively suspected, so the early stages 

of the development concentrated on the task of at least qualitatively defining the performance effects of various 

drive faults. These performance effects were determined by creating fault conditions.  

 
         

Block diagram for SCADA based health monitoring system 

Above block diagram of Health monitoring system consists of  

i. fault detecting device 

ii. PLC 

iii. SCADA 
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 The following  faults are occurred in electric drives in the form of  

 

i. over heating 

ii. over Current  

iii. variation of speed 

 

IX.  Fault Detection Devices: 

Several fault detection devices were developed and were implemented on the electric drive to determine 

their efficiency. The detectors must be able to operate quickly enough to interrupt a fault in progress before 

damage to the motors. Sensors have been used to detect the faults in the motor, the following sensors have used 

to detect 

 

i. Temperature sensor LM35 

ii. Non invasive current sensor 

iii. RPM sensor  

 

A. Temperature sensor: 

The LM35 series are precision integrated circuit temperature sensor, whose output voltage is linearly 

proportional to the  Celsius (centigrade) temperature. The LM35 thus has an advantage over linear temperature  

                                                         
Fig. 3.1: Temperature sensor 

                                            

sensors calibrated in Kelvin, as the user is not required to subtract a large constant voltage from its output to 

obtain convenient centigrade scaling. The lm35 can be applied easily in the same way as other integrated-circuit 

temperature sensors. 

 

B.  Non invasive current sensor: 

This non invasive current sensor (also known as a "split core current transformer")can be clamped around 

the supply line of an electrical load to show you how much current is passing through it. 
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Fig. 3.2: current sensor 

 

 It does this by acting as an inductor and responding to the magnetic field around a current being produced 

by the coil 

 

C.  RPM sensor: 

The RPM sensor is an internal electronic device that measures an engine crankshaft's rate of revolutions per 

minute. It provides the computer with information regarding the current position of the crankshaft so that engine 

cylinders can be fired up in the correct order. 

 
 

Fig. 3.3: RPM sensor 

  

Because of its particularly important role, the rpm sensor is one of the worst things that can become busted 

in your vehicle. A faulty sensor results in inaccurate crankshaft position data, which can severely affect engine 

function. 

 

X.  Programmable Logic Controller (Plc): 

 

PLC is a microprocessor-based control system, designed for automation processes in industrial 

environments. It uses a programmable memory for the internal storage of user orientated instructions for 

implementing specific functions such as arithmetic, counting, logic, sequencing, and timing. A PLC can be 

programmed to sense, activate and control industrial equipment, incorporates a number of I/O points, which 

allow electrical signals to be interfaced. Input devices and output devices of the process are connected to the 

PLC and the control program is entered into the PLC memory 
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Fig. 4: Programmable logic controller 

 

In our application, it controls through analogy/digital inputs and outputs the varying load-constant speed 

operation of an induction motor. Also, the PLC continuously monitors the inputs and activates the outputs 

according to the control program. This PLC system is of modular type composed of specific hardware building 

blocks (modules), which plug directly into a proprietary bus: a central processor unit (CPU), a power supply 

unit, input-output modules I/O and a program terminal. Such a modular approach has the advantage that the 

initial configuration can be expanded for other future applications such as multi machine systems or computer 

linking  

 

X.  Scada: 

 

SCADA stands for supervisory control and data acquisition. It generally refers to industrial control systems: 

computer systems that monitor and control industrial, infrastructure, or facility-based processes. Industrial 

processes include those of manufacturing, production, power generation, fabrication, and refining, and may run 

in continuous, batch, repetitive, or discrete modes. A SCADA's System usually consists of the following 

subsystems 

 
Fig. 5: Architecture of SCADA 

 

i.  A Human-Machine Interface or HMI is the apparatus which presents process data to a human operator, 

and through this, the human operator monitors and controls the process.  

ii.  A supervisory (computer) system, gathering (acquiring) data on the process and sending commands 

(control) to the process. 

iii. Remote Terminal Units (RTUs) connecting to sensors in the process, converting sensor signals to digital 

data and sending digital data to the supervisory system.  

iv. Programmable Logic Controller (PLCs) used as field devices because they are more economical, 

versatile, flexible, and configurable than special-purpose RTUs.  

v. Communication infrastructure connecting the supervisory system to the Remote Terminal Units. 

 

XI. Scada Implementation For Health Monitoring of Electrical Drives: 

By implementing SCADA, we can monitor the temperature, current, torque of induction motor and servo 

motor respectively so the duty cycle life can be monitored through SCADA of motors, so that  the health of 

different motor in a SCADA software is monitored. the temperature, current, torque of the drives are monitor 

through the sensors which have interrupted through SCADA.In SCADA software we had set the duty cycle life 

if the motor runs unconditionally, the duty cycle life reduces at the certain low level the motor gets  turn off by 

this we can secure the life of motor without any damage. 

 

XII. Industry 4.0 Technology: 

Industry 4.0 is the current trend of automation and data exchange in manufacturing technologies. It 

includes cyber-physical systems, the Internet of things and cloud computing 

https://en.wikipedia.org/wiki/Automation
https://en.wikipedia.org/wiki/Cyber-physical_system
https://en.wikipedia.org/wiki/Internet_of_things
https://en.wikipedia.org/wiki/Cloud_computing
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Industry 4.0 creates what has been called a "smart factory". Within the modular structured smart factories, 

cyber-physical systems monitor physical processes, create a virtual copy of the physical world and make 

decentralized decisions. Over the Internet of Things, cyber-physical systems communicate and cooperate with 

each other and with humans in real time, and via the Internet of Services, both internal and cross-organizational 

services are offered and used by participants of the value chain. 

 

A. Impact of Industry 4.0: 

Proponents of the term claim Industries 4.0 will affect many areas, most notably: 

i. Services and business models 

ii. Reliability and continuous productivity 

iii. IT security 

iv. Machine safety 

v. Product lifecycles 

vi. Industry value chain 

vii. Workers' education and skills 

viii. Socio-economic factors 

ix. Industry Demonstration: To help industry understand the impact of Industry 4.0, Cincinnati Mayor 

John Cranley, signed a proclamation to state "Cincinnati to be Industry 4.0 Demonstration City". 

x. A article published in February 2016 suggests that Industry 4.0 may have a beneficial effects for 

emerging economies such as India. 

  

XIII. Scada Implementation Flowchart: 

The usage of SCADA in the electric drives thus the temperature, current, speed are monitor. the 

TEMPERATURE of the motor greater than 400C,it indicate the motor drives gets overheating, otherwise 

temperature is normal the motor current is greater than 40A ,it indicates the motor drives gets over current,  and 

then the torque of the motor greater than 50RPM it indicates the motor drives gets over speed. Incase all the 

parameters are higher it shows the motors are in critical condition. 

 

 
 

Fig. 6: SCADA Implementation flow chart 

 

XIV. Wonderware Intouch Software: 

Wonder ware is a brand of industrial software sold by Schneider Electric. Wonderware was part of Invensys 

plc, and Invensys plc was acquired in January 2014 by Schneider Electric. Invensys plc.[1] was formed in 1999 

by the merger of BTR plc and Siebe plc,[2] and Wonder ware was acquired by Siebe plc in 1998. [3] 

Wonder ware software is used in diverse industries, including: Automotive Assembly, Facilities 

Management, Food and Beverage, CPG, Mining and Metals, Power, Oil and Gas, Chemicals, Energy, and Water 

and Wastewater,monitoring electrical drives in industries.  

   the SCADA screen is provided with various control terminal like motor  ON/OFF,motor,alarm associate 

indicators. while the motor switch gets ON green LED indicates that  motor is runing.after that SCADA shows 

the parameter of electrical drives like temperature,current and torque. 

 

https://en.wikipedia.org/wiki/Value_chain
https://en.wikipedia.org/wiki/Cincinnati
https://en.wikipedia.org/wiki/Economy_of_India
https://en.wikipedia.org/wiki/Schneider_Electric
https://en.wikipedia.org/wiki/Invensys
https://en.wikipedia.org/wiki/Invensys
https://en.wikipedia.org/wiki/Invensys
https://en.wikipedia.org/wiki/Wonderware#cite_note-1
https://en.wikipedia.org/wiki/BTR_plc
https://en.wikipedia.org/wiki/Siebe_plc
https://en.wikipedia.org/wiki/Wonderware#cite_note-2
https://en.wikipedia.org/wiki/Wonderware#cite_note-3
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Fig. 7: over view of SCADA 

 

 
Fig. 7.1: Drive life cycle 

when the motor parameter gets varied, it will show the detail of the electrical drives in the SCADA screen 

Conclusion: 

This paper is attempted to diagnosis the superior faults of induction and servo motor ,it is hoped to monitor 

those faults through SCADA, this paper has given a general review of development of fault diagnosis in 

electrical drives, it has covered the faults like temperature, current, torque, in future development can be 

interrupted through motors in real time. monitoring and control system is designed for three phase induction 

motor and servo motor. The system is successfully implemented and tested. After detailed experiment, it is 

observed that proposed system is feasible method for monitoring  of an induction motor and servo motor. With 

the use of PLC & SCADA, the control system is more reliable. The control system design is based on most 

advanced technology which give high amount of flexibility and efficiency. Monitoring system give facility of 

analyzing the operation of an electric drives  which make the system to be safe from fault/error conditions.   
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