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Abstract— Three phase induction motors are frequently used 

AC motors in industry for various operations. In electrical 

machine technology there are different types of motor 

available and one has to choose the proper motor type 

depending on the requirements and applications. However, 

the most widely used and more efficient motor available of 

all is the Induction Motors. Hence, control the speed of 

induction motor many techniques and drives are available out 

of which variable frequency drive is used here. The 

employment of variable frequency drive will increase 

potency, reliability, energy savings and supply speed 

variation. It initiates a need to control various parameters of 

induction motor in order to run it properly and efficiently. 

Each motor require individual variable frequency drive for 

speed control, so to overcome this we report here to control 

number of variable frequency drive’s through a single PLC 

from the control room itself, and hence the motor speed can 

be controlled.    
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I. INTRODUCTION 

An electric motor is an electromechanical device that 

converts electric energy into mechanical energy. In Industrial 

application  the most widely used motor is 3- phase induction 

motor as this type does not require any starting device, being 

a self-starting motor. Often in industry need arises for 

controlling the speed of 3-phase induction motor. Delta’s AC 

motor drive (VFD) are able to efficiently control the motor 

speed, improve machine automation and save the energy. 

Each drive in its variable frequency drive (VFD) series is 

designed to meet specific application needs.  

Automation has become the heart of industries. 

Industries are reaching new heights only because of 

advancement of automation technology. Plant automation is 

the necessity for the manufacturing industry to survive in the 

today’s globally competitive market. Growth of Industries 

leads to the reduction of manual controls day by day [1] VFD 

is a better alternative compared to other starting and control 

method. VFD enhances the productivity in terms of quality or 

product system efficiency thus reduces operating cost [2]. In 

this paper, the VFD induction motor control would be 

implemented via V/Hz (voltage to frequency ratio) control 

and VFD operation is controlled through single PLC. 

Traditional methods in existence have their own drawbacks 

such as high motor starting current, lower power factor, 

energy losses, etc.  This paper aims to focus on the 

development of VFD control through single PLC. 

A. Variable Frequency Drive (VFD)  

It is a power conversion device which converts the fixed 

voltage, fixed frequency of the input power to the variable 

voltage, variable frequency output to control AC induction 

motors. It consists of power electronic devices (like IGBT, 

MOSFET), high speed central controlling unit (such as 

microprocessor) and optional sensing devices depending on 

the application used. VFDs maintain the speed of motor at 

constant level, even in case of input and load disturbances.[3] 

 
Fig. 1: VFD 

B. Programmable Logic Controller (PLC): 

A programmable logic controller also called a PLC os a 

computer type device used to control equipment in an 

Industrial facility the kind of equipment that PLC can control 

are as varied as Industrial facility themselves utility plants, 

batch control application, chemical processing, conveyor 

belt, food processing machinery[4]. 

In traditional Industrial control system, all control 

devices are wired directly to each other according to how the 

system is supposed to operate. In PLC system, however the 

PLC replace the wiring between the devices. Thus, instead of 

being wired directly to each other, all equipment are wired to 

the PLC. Then the control program inside the PLC provide 

the wiring connection between the devices. The control 

program is the computer program stored in PLC memory that 

tells the PLC what suppose to be going on in the system. 

II. ADVANTAGES OF PROGRAMMABLE CONTROLLER 

 Very fast 

 Easy to change logic i.e. flexibility 

 Reliable due to absence of moving parts 

 Low power consumption 

 Easy maintenance due to modular assembly 

 Facilities in fault finding and diagnostic 

 Capable of handling of very complicated logic 

operations 

 Analog signal handling and close loop control 

programming 

 Counter, timer and comparator can be programmed 
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III. WORK DONE 

A. Checking Health of Motor:  

The basic steps in ascertaining the health of a three-phase AC 

motor are given below: 

1) General Inspections 

2) Earth Continuity and Resistance Test 

3) Power Supply Test 

4) AC Motor Winding Continuity Test 

5) AC Motor Winding Resistance Test 

6) Insulation Resistance Test 

 
Fig. 2: Experimental setup 

B. General Inspections 

For the three-phase motor, do the following: 

1) Check the appearance of the motor. Check for burnt, 

damage to body or cooling fan or shaft. 

2) Manually rotate motor shaft to examine bearing 

condition. Look out for smooth and free shaft rotation. If 

shaft rotation is free and smooth, bearing is possibly in 

good condition, otherwise consider replacing, repair or 

carry out further diagnosis. 

3) As with all testing and inspections, the motor name plate 

provides valuable information that will help to ascertain 

the true health of the motor. Examine the name plate 

thoroughly and compare values of running amps test (see 

below) with name plate value 

C. Earth Continuity and Resistance Test 

With a multimeter, measure the resistance between motor 

frame (body) and earth. A good motor should read less than 

0.5 ohms. Any value greater 0.5 ohms indicate trouble with 

the motor. Further troubleshooting maybe required 

D. Power Supply Test 

For three phase motors, the expected voltage for a 230/400V 

system is 230V phase to neutral and 400V between each of 

the three phase supply lines. Check that the correct voltage is 

applied to the motor using a multimeter.  Ensure the terminal 

for power supply is in good condition. Check the connection 

bar for terminal (U, V, and W). For three phase motors, 

connection type is either Star (Y) or Delta 

E. AC Motor Winding Continuity Test 

Using a multimeter, check the continuity of motor winding 

from phase to phase ( U to V, V to W , W to U ).Each phase 

to phase must have a continuity if winding is OK. If any 

particular phase fails the continuity test, your motor is 

probably burnt. For proper winding identification. U, V, W is 

a European winding designation. 

F. AC Motor Winding Resistance Test 

Check the motor winding resistance or ohms reading using a 

multimeter or ohmmeter for phase to phase terminal (U to 

V,V to W ,W to U ).The ohms reading for each winding must 

be the same (or nearly the same). Remember that the three 

phases have identical windings or nearly so! 

G. Insulation Resistance Test 

Insulation resistance failure of an electric motor is one of the 

first signs that the motor is about to fail. For a three phase 

motor, insulation resistance is usually measured between 

each motor winding or phase and between each motor phase 

and motor frame (earth) using an insulation tester or megger. 

Set the voltage setting of the insulation resistance tester to 

500V.  Check from phase to phase (U to V, V to W, W to U). 

Check from phase to motor frame (earth) (U to E, V to E , W 

to E ). Minimum test value of motor insulation resistance is 1 

Meg Ohm (1 MΩ). 

 
Fig. 3: Torque-Speed characteristics of 3 phase induction 

motor using VFD 

IV. RESULTS AND DISCUSSION 

We get constant speed of motor with varying load (i.e VFD 

maintain the speed of motor even if load is changed.). In 

Industry there are number of Motor’s used for various 

application, their speed’s are controlled through number of 

VFD’s, so the drawback comes out to be that each motor 

require individual VFD for speed control, so to overcome this 

we can control number of VFD’s through a single PLC from 

the control room itself, and hence the motor speed can be 

controlled. 

V. CONCLUSION 

Thus the speed control of 3-phase induction motors is done 

with the help of experimental test. The various health 

parameters of the induction motor are obtained. In industries 

where motors used to satisfy all basic necessities can used the 

VFD controlled motors lead to increased reliability and 

performance of motor providing the automated control which 

results in through a single PLC from the control room itself. 
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