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Abstract— In this venture, Voltage and Frequency are used to 

Control the speed of Induction Motor. The purpose of the 

errand is to structure a circuit arrangement of V/F and 

concentrate the effect of Voltage and Frequency on Speed of 

Motor. The acknowledgment motors run exactly at their 

assessed speed when it is related with the supply, various 

applications requiring adjustable speed exercises. Controlling 

the acknowledgment motor speed capably is an essential 

concern nowadays. With the snappy progress in the 

semiconductor creating development, the size and cost of the 

semiconductors went down fundamentally. Additionally, this 

lead to that the motor customer can exchange the ineffiecient 

mechanical motor drive with the inverter. This paper 

demonstrates the need of enrollment motors speed control. 

Out of various techniques for speed control of enrollment 

motors, system for V/f speed control end up being the most 

multilateral. The arrangement of executing V/f speed control 

displayed. The inverter is one of fundamental requirements 

for acknowledgment motor speed control by V/f strategy, the 

inverter customary control techniques is balanced using 

microcontroller which control the whole action of the 

proposed arrangement, an incredible control of V/f extent and 

smooth speed control been driven from the arrangement, the 

cost of the fair arrangement is less.The selection motor draws 

the assessed current and passes on the assessed torque at the 

base speed. Right when the pile is extended (over-evaluated 

load), while running at base speed, the speed drops and the 

slip increases. Further augmentation of weight on the post can 

back off the motor. The torque made by the motor is truly in 

respect to the appealing field conveyed by the stator. Thusly, 

the voltage associated with the stator is direct relating to the 

consequence of stator change and saucy speed. This makes 

the movement made by the stator in respect to the extent of 

associated voltage and repeat of supply. By changing the 

repeat, the speed of the motor can be contrasted. As needs be, 

by changing the voltage and repeat by a comparable extent, 

movement and consequently, the torque can be kept reliable 

all through the speed.    
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I. INTRODUCTION 

Induction motors are the most widely used motors for 

appliances, industrial control, and automation. Enlistment 

engines are the most generally utilized engines for machines, 

mechanical control, and robotization; thus, they are 

frequently called the workhorse of the movement business. 

They are powerful, solid, and sturdy. At the point when 

control is provided to an acceptance engine at the prescribed 

particulars, it keeps running at its evaluated speed. Be that as 

it may, numerous applications need variable speed tasks. For 

instance, a clothes washer may utilize distinctive paces for 

each wash cycle. Generally, mechanical rigging frameworks 

were utilized to acquire variable speed. As of late, electronic 

power and control frameworks have developed to enable 

these segments to be utilized for engine control instead of 

mechanical riggings. These gadgets control the engine's 

speed, yet can improve the engine's dynamic and enduring 

state attributes. Also, hardware can diminish the framework's 

normal power utilization and clamor age of the engine.  

Acceptance engine control is perplexing because of 

its nonlinear qualities. While there are distinctive strategies 

for control, Variable Voltage Variable Frequency (VVVF) or 

V/f is the most widely recognized strategy for speed control 

in open circle. This strategy is most reasonable for 

applications without position control prerequisites or the 

requirement for high exactness of speed control. Instances of 

these applications incorporate warming, cooling, fans and 

blowers. V/f control can be executed by utilizing ease PIC 

microcontrollers, instead of utilizing expensive advanced flag 

processors (DSPs). to control a 3-stage enlistment engine 

Required 6 PWM. In this application, we will produce a 

PWM Using programming, utilizing a universally useful 

clock and an I/O stick asset that are promptly accessible on 

the PIC microcontroller.  

An acceptance engine can run just at its appraised 

speed when it is associated legitimately to the primary supply. 

Be that as it may, numerous applications need variable speed 

tasks .This is felt the most in applications where input control 

is legitimately corresponding to the block of engine speed. In 

applications like the acceptance engine based divergent 

siphon, a speed decrease of 20% outcomes in a vitality funds 

of around 50%.Driving and controlling the enlistment engine 

productively are prime worries in the present vitality 

cognizant world .With the headway in the semiconductor 

creation innovation, both the size and the cost of 

semiconductors have gone down radically. This implies the 

engine client can supplant a vitality wasteful mechanical 

engine drive and control framework with a Variable 

Frequency Drive (VFD). The VFD controls the engine speed, 

yet can improve the engine's dynamic and consistent state 

qualities too. What's more, the VFD can diminish the 

framework's normal vitality utilization.  

Albeit different enlistment engine control systems 

are practically speaking today, the most mainstream control 

strategy is by producing variable recurrence supply, which 

has consistent voltage to recurrence proportion. This system 

is prominently known as VF control. By and large utilized for 

open-circle frameworks, VF control takes into account 

countless where the fundamental need is to differ the engine 

speed and control the engine proficiently. It is likewise easy 

to actualize and financially savvy.  

The PIC microcontrollers have on-chip equipment 

PWM modules, making them appropriate for 3-stage engine 

control applications. This undertaking clarifies how these 
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microcontroller examine be utilized for 3-stage AC Induction 

motor control. 

II. V\F CONTROL 

 
An exchange of enlistment engine control hypothesis is past 

the extent of this record. We will make reference to here just 

the striking purposes of VF control. The base speed of the 

acceptance engine is straightforwardly corresponding to the 

supply recurrence and the quantity of posts of the engine. 

Since the quantity of shafts is fixed by plan, the most ideal 

approach to change the speed of the enlistment engine is by 

shifting the supply recurrence. The torque created by the 

enlistment engine is straightforwardly corresponding to the 

proportion of the connected voltage and the recurrence of 

supply. By differing the voltage and the recurrence, however 

keeping their proportion consistent, the torque created can be 

kept steady all through the speed go. This is actually what VF 

control attempts to accomplish .Figure 1 demonstrates the 

average torque-speed qualities of the enlistment engine, 

provided straightforwardly from the fundamental supply. 

Figure 2 demonstrates the torque-speed qualities of the 

acceptance engine with VF control. Other than the variety in 

speed, the torque-speed attributes of the VF control uncover 

the accompanying: 

 
1) The beginning current prerequisite is lower.  

2) The stable working locale of the engine is expanded. 

Rather than basically running at its base evaluated speed 

(NB), the engine can be run regularly from 5% of the 

synchronous speed (NS) up to the base speed. The torque 

produced by the engine can be kept consistent all through 

this area. 

3) At base speed, the voltage and recurrence achieve the 

appraised qualities. We can drive the engine past the base 

speed by expanding the recurrence further. Be that as it 

may, the connected voltage can't be expanded past the 

appraised voltage. Along these lines, just the recurrence 

can be expanded, which results in the decrease of torque. 

Over the base speed, the elements overseeing torque 

become complex. 

4) The speeding up and deceleration of the engine can be 

constrained by controlling the difference in the supply 

recurrence to the engine as for time. 

5) BLOCK DIAGRAM 

 
6) We can control the speed of acceptance engine by shifting 

the recurrence and voltage of the induction motor . 

7) This should be possible by giving the PWM heartbeat to 

the inverter which will change supply frequency . 

8) The PWM beat is created by utilizing microcontroller 

which is conceivable by differing the handle. 

9) The supply to the inverter is given by rectifier and PWM 

beats are given to IC driver circuit with the assistance of 

microcontroller. 

10) At the yield of the inverter we get the variable speed and 

voltage which is bolstered to the engine.  

11) Due to change in voltage and recurrence we can get 

diverse speed in the engine which can be shown by LCD 

III. IMPLEMENTATION 

A. Power: 

Standard AC supply is changed over to a DC voltage by 

utilizing a 3-stage diode connect rectifier. A capacitor 

channels the swell in the DC transport. This DC transport is 

utilized to produce a variable voltage and variable recurrence 

control supply. A voltage source control inverter is utilized to 

change over the DC transport to the required AC voltage and 

recurrence. In synopsis, the power segment comprises of a 

power rectifier, channel capacitor, and power inverter. The 

engine is associated with the inverter as appeared in Figure 4. 

The power inverter has 6 switches that are controlled so as to 

create an AC yield from the DC input. PWM signals created 

from the microcontroller control these 6 switches. The stage 

voltage is controlled by the obligation cycle of the PWM 

signals. In time, a limit of three switches will be on, it is 

possible that one upper and two lower switches, or two upper 

and one lower switch. 
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At the point when the switches are on, current 

streams from the DC transport to the engine winding. Since 

the engine windings are profoundly inductive in nature, they 

hold electric vitality as flow. This present should be dispersed 

while turns are off. Diodes associated over the switches give 

a way for the current to disseminate when the switches are 

off. These diodes are likewise called freewheeling diodes. 

Upper and lower switches of a similar appendage ought not 

be exchanged on in the meantime. This will keep the DC 

transport supply from being shorted. A dead time is given 

between turning off the upper switch and exchanging on the 

lower switch and the other way around. This guarantees the 

two switches are not conductive when they change states 

from on to off, or the other way around. 

B. Control: 

To infer a shifting AC voltage from the power inverter, pulse 

width adjustment (PWM) is required to control the length of 

the switches' ON and OFF occasions. Six PWMs are required 

to control the upper-lower three switches of the power 

inverter. The lower switches are constrained by the modified 

PWM signs of the relating upper switch. A dead time is given 

between turning off the upper switch and exchanging on the 

lower switch and the other way around, to abstain from 

shorting the DC bus.PIC MCU has Sixt PWMs executed in 

the Software. The PWM recurrence can be set utilizing the 

External Variable Resistor. 

 

C. Framework Overview: 

See the general square graph of the power and control circuit. 

A potentiometer is associated with AD Channel 0. The 

PICmicro microcontroller peruses this information 

occasionally to get the new speed or recurrence reference. In 

view of this AD result, the firmware decides the scaling factor 

for the PWM obligation cycle. TheTimer0 reload esteem is 

determined dependent on this contribution to decide the 

engine recurrence. PWM1 to PWM6are,it'sgenerated by 

programming. The yield of PWMs is given to the higher and 

lower input pins of the IGBT driver. The IGBT driver has 

inverters on the lower input sticks and includes dead time 

between the particular higher and lower PWMs The principle 

3-stage supply is amended by utilizing the3-stage diode 

connect rectifier. The DC swell is separated by utilizing an 

electrolytic capacitor. This DC transport is associated with 

the IGBTs for transforming it to a V/f supply. 

D. Power Supply: 

The power supply circuit. It depends on 3 terminal voltage 

controllers, which give the required directed +5V and +15V. 

Power is convey at first from standard 12V AC/DC connector 

or 12V_500ma Transformer. This is sustained to connect 

rectifier (Diode D1 ~ 4) the yield of which is then sifted 

utilizing 1000uf electrolytic capacitor and encouraged to U4 

(voltage controller). U4 +5V yield controls the smaller scale 

controller and other rationale hardware. Driven L1 and its 

partner 1K current constraining resistors give control sign. 

The unregulated voltage of around 15 is required for IGBT 

driving circuit. 

IV. CONCLUSION 

To control the speed of a 3-stage acceptance engine in open 

circle, supply voltage and recurrence should be changed with 

consistent proportion to one another. A minimal effort 

arrangement of this control can be executed in a PIC 

microcontroller. This requires Six PWMs to control a 3-stage 

inverter connect. Six PWM is produced in programming and 

yield to a port stick. 
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