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Abstract— Induction motors are commonly used in various 

industrial fields appropriate to their simple, strong and 

reliable process. Therefore, to get the suitable output and 

efficiency continuous controlling and monitoring is required 

Squirrel cage induction motors are commonly used motors 

in industry since, of its strong construction and small 

maintenance. Three phase induction motors are mainly used 

AC motors in industry for various operation. At this time the 

functioning of condition monitoring system for the 3-phase 

induction motor based on programmable logic controller 

technology. In this paper, various aspect of 3- phase 

induction motor such as speed; temperature, voltage and 

current are controlled and monitored  using the PLC and the 

implementation of a  for speed control, direction control, 

parameter monitoring on screen is provided. Induction 

motors are commonly used motors in industry as at times 

the condition like over voltage, under voltage, overloading, 

overheating, over speed etc. may give rises to unnecessary 

conditions for the motors. Thus, condition arises the motor 

have to turn off automatically. All the required control and 

motor performance monitoring data will be taken PLC for 

further analysis. Here the various factors are monitored 

using sensors and PLC and if any harmful condition arises 

motor is turned off automatically. 
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I. INTRODUCTION 

Induction motors are electro-mechanical devices utilized 

in most industrial applications for the transformation of 

power from electrical to mechanical kind several factories 

use PLCs in automation processes to diminish production 

cost and to extend quality and reliability. In any industry the 

induction motor plays a very important role due to its low 

cost and simplicity. By implementing a monitoring and 

control system for the speed of motor, the induction motor 

are often utilized in high performance variable-speed 

applications. Monitoring of an IM could be a quick 

rising technology for the detection of initial faults. It avoids 

sudden failure of an industrial process. Monitoring 

techniques are often classified because the standard and 

therefore the digital techniques. It describes the design and 

implementation of the configured hardware and software. It 

avoids unpredicted breakdown of an industrial method. 

Monitoring techniques can be classify as the predictable and 

the digital techniques. Classical monitoring techniques for 

three-phase IMs are generally provided by some 

combination of mechanical and electrical monitoring 

equipment. The speed and accuracy of the operation can be 

greatly improved using this type of control system. And the 

largest advantage in with a PLC is the facility to change and 

repeat the operation or process though collecting and 

communicating essential information. PLC provide superior 

accuracy likewise safe and visual surroundings compare 

through the standard, the computer, and therefore the PIC-

based protection system. This use offers several benefits 

such as1) lower voltage drop when turned on and therefore 

the capacity to control motors and other equipment with a in 

effect unity power factor.2) various factories used PLCs in 

automation process to make smaller production cost and to 

enhance quality and dependability.3) Fault detection and 

correction is simple.4) It has especially less amount of 

component. 5) Maintenance is  is simple Other applications 

include machine tools with better precision computerized 

numerical control (CNC) due to the used of PLCs. The most 

advantage of used in PLC is its real time progress as 

instant values of different components like a phase voltage, 

phase current; power, power factor, speed, temperature etc. 

will be exhibit on the screen in real time To obtain perfect 

industrial electric drive systems, it is important to use in 

PLCs interfaced with the power converters, personal 

computers, and other electric equipment. Complexity of this 

technique is that this make the equipment additional 

complicated, complex, and expensive. The advance for 

controlling the AC output of such a power electronic 

converters is the method called as Pulse Width Modulation, 

which varies the duty cycle of the converter switches at a 

high switching frequency to complete a target average low 

frequency output voltage or current, PLC is an important 

application that allows a utility operator to monitor and 

control process that are circulated with different remote 

sites. 

II. OVERVIEW OF PROPOSED WORK METHODOLOGY 

A. PLC UNIT 

At this point for controlling process of induction motor, that 

suit structure requirement, the develop logic. It is also 

required to take motor parameters as a contribution. Thus 

the use Allen Bradley PLC through follow specifications 

given in table 2.1 

Model Micrologix-1200 

  

Series C 

  

 

Maker 

 

Allen Bradley 

Input/output (Digital) 

 

14/10 

 

 

Input/output 

(Analog) 

 

4/0 

 

Supply Voltage 

 

24 volts Dc 

Table 2.1: PLC Specifications 
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PLC system is a used for automation in  electro 

mechanical process, like an amusement rides, or lighting 

designed for multiple inputs and output activities, control of 

machinery on factory congregation lines, extended 

temperature ranges, immunity to electrical noise, and 

resistance to vibration and impact. A PLC is a representation 

of a real time arrangement while output results have to be 

produced in response to input conditions within a bounded 

time, otherwise unintended operation will result. A PLC 

monitors controls outputs to automate a process or machine 

and inputs, makes decisions based on its program. [2]. 

Functional block diagram of PLC is shown in figure 1 in this 

four block namely CPU, Memory, Inputs and Outputs. The 

CPU is the central processing unit like a computer which 

operates as per the program conditions. Memory unit store 

the program condition in any of the form like ladder logic. 

Input unit provide the input to the CPU by sensing through 

the sensors present in the system network and Output unit 

provide or give the signal to the units/ machines to be 

operate as per the input conditions. 

 
Fig. 2.1: Block Diagram of PLC 

The Central Processing Unit (CPU) is the control 

portion of the PLC. Programs are usually write in the PLC 

in the form of a ladder diagram and also the program is 

stored in the memory of the PLC. It can take various types 

of inputs and generate outputs along with it. This system 

study of voltage, current, speed, temperature etc. are taken 

as inputs and output of PLC is connected to the contractor 

which is advance connected to the motor. 

 
Fig. 2.3: PLC Panel Board 

III. CONTROL SYSTEM OF INDUCTION MOTOR 

The follow configurations are often from this setup. 

a) A closed-loop system for constant speed 

operation, organized  with speed feedback and load 

current feedback. The induction motor drives a variable 

load, is fed by an inverter, and therefore the PLC 

controls the inverter V/f output. 

b) An open-loop system for variable speed operation. The 

induction motor drives a variable load and is fed by an 

inverter in constant V/f control mode. The PLC is 

inactivated. 

c) The standard variable speed operation. The induction 

motor drives a variable load and is fed by a constant 

voltage-constant frequency standard three-phase supply. 

 Motor Electrical Protection 

 Thermal Overload  

 Method Caused (Excessive load)  

 High Ambient Conditions (Hot, Blocked Ventilation)  

 Power Supply problem  (Voltage/Current Unbalance, 

Harmonics)  

 Phase Fault  

 Ground Fault  

 Abnormal Operating Conditions  

 Over & Under Voltage  

 Underfrequency  

 Voltage and Current Unbalance  

 Load Loss  

 Jamming  

 Jogging  

d) Overvoltage Protection 

The overall result of an overvoltage condition may be a 

reduce in load current and poor power factor. Though old 

motors had strong design, new motors are considered close 

to saturation point for improved utilization of core materials 

and rising the V/Hz ratio source saturation of air gap flux 

leading to motor heating. 

e) Undervoltage Protection 

The overall result of an undervoltage condition may be a 

increase in current and motor heating and a decrease in 

overall motor performance. The undervoltage trip ought 

to set to 80-90% of nameplate unless otherwise explicit on 

the motor information sheets. Motors are associated to the 

similar source/ bus may experience a temporary 

undervoltage, once one in all of motors starts. To override 

this temporary voltage sags, a time delay set point ought to 

set greater than the motor starting time. 

f) Short Circuit Protection 

The short circuit protection to provide the safety for high 

overcurrent faults .When a motor starts, the starting current 

(which is usually 6 times the total Load Current) has 

asymmetrical mechanism. These asymmetrical currents may 

reason one phase to see as much as 1.7 times the RMS 

starting current. To avoid trouble tripping during starting, 

set the the short circuit protection pick up to a value at least 

1.7 times the maximum normal symmetrical starting current 

of motor. The breaker or contactor should  have an 

interrupting capacity equal to or larger than the  the most 

available fault current or let an upstream protective device 

interrupt fault current 
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IV. ADVANTAGES OF PLC 

1) It is very fast,   

2) It is simple  to change logic i.e. flexibility,  

3) Reliable due to absence of moving parts,  

4) Low power utilization simple protection due to modular 

assembly,  

5) Facilities in fault finding and diagnostic , 

6) Capable of handling of very complicated logic 

operations,  

7) Good documentation facilities,  

8) Easy to couple with the process computers,  

9) Analog signal handling and close loop control 

programming,  

V. CONCLUSION 

This paper, new marks are obtain to the before explain 

system indicating that the PLC can be use in automated 

system with an induction motor. It is show that with increase 

of load current the speed a clockwise or anticlockwise 

direction, in the both the cases speed decreases. This justify 

the performance of induction motor by automation we can 

improve the productivity in the industry. We continuously 

monitor the state of input devices and make the decision 

based upon a custom program to control the state devices 

connected as output. In this project, the monitoring and 

control system is designed for three phase induction motor. 

The system is successfully implemented and tested. After 

detailed experiment, it is observed that proposed system is 

feasible method for controlling of an induction The PLC 

proved to be a versatile and efficient control tool in 

industrial electric drives applications. In this project, the 

other parameters like power factor, harmonics, vibration etc. 

have not been considered. So it is further suggested to 

consider these parameters and design circuit for improving 

power factor, reduction of harmonics contents in order to 

improve motor performance. The effectiveness of the PLC-

based control software is satisfactory up to 94% of the 

synchronous speed. 

VI. FUTURE SCOPE 

Expansion for this project can be done by extension of 

analog quantities like over current protection, thermal 

protection. By connecting required number of electrical 

devices, it can extend to develop the SCADA system and 

those types of systems are more reliable. 
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