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Abstract- The electric drives system used in industrial agaibns are increasingly required to meet the digh
performance and reliability requirement. Today al@@6 of all industrial motor applications use tghase
induction motor because they are simple in deggny to maintain, and are less costly than othgigds. This
depends upon the batching system which is one agtigihs of weaving machine which rolls the cloththwi
specific tension so that it should neither slacttencloth nor tightened in by replacing DC systsith the AC
system. The motion of this loom is controlled byunation motor where in the AC drive is used to the

induction motor which rotates the drum through @ysl
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1. INTRODUCTION

transportation and industries, and also in houskhol

Industrial drive applications are generally appliances, and laboratories.
classified into constant speed and Variable speed. RELATED WORK
drives. Traditionally AC machines have been used ir2.1. History of V/F Control

constant speed applications, whereas DC machin
were preferred for variable speed drives.

The base speed of the induction motor is

DCdirectly proportional to the supply frequency ame t

machines have the disadvantages of higher cost ainumber of poles of the motor. Since the number of
maintenance problems with commutators ancpoles is fixed by design, the best way to vary the
brushes. Commutators and brushes do not permit speed of the induction motor is by varying the $yipp
machine to operate in dirty and explosivefrequency. The torque developed by the induction
environment. An AC machine overcomes themotors is directly proportional to the ratio of the
drawback of DC machines. Although currently, theapplied voltage and the frequency of supply. By
majority of variable speed drive applications usé D varying the voltage and the frequency, but keeflieq
machines, they are progressively being replacel®y ratio constant, throughout the speed range. Thistlyx
drives. While there are different methods of speewwhat V/F control tries to achieve, Other than the

control

of induction motor, Variable Voltage variation in speed. The torque-speed charactevisfic

Variable Frequency (VVVF) or V/F is the most the V/F control from reveals the following.

common method of speed control. This method is mot.
suitable for applications without position control ,
requirements or the need for high accuracy of spee
control. Examples of thesepplications include
heating, air conditioning, fans and bloweEectrical
energy already constitutes more than 30 % of a
energy usage on earth. And this is set to risehén t
coming years. Its massive popularity has been causi
by its efficiency of use, ease of transportatiasesof |
generation, and environment-friendliness. Parthef t
total electrical energy production is used to paElu
heat, light, in electrolysis, arc-furnaces, donesti
heating etc. Another large part of the electricadrgy
production is used to be converted into mechanice
energy via different kinds of electric motors as DC
Motors, Synchronous Motors and Induction Motors.
Induction Motors are often termed the “Workhorse of
the Industry”. This is because it is one of the mos
widely used motors in the world. It is used in

The starting current requirement is lower.

The stable operating region of the motor is
increased.

Instead of simply running at its base rated speed,
the motor can be typically from 5% of the
synchronous speed up to the base speed. The torque
generated by the motor can be kept constant
throughout this region.

At the base speed, the voltage and frequency reach

the rated wvalues. We can drive the
motor beyond the base speed by increasing the
frequency further. However, the applied

voltage cannot be increased beyond the rated
voltage. Therefore, only the frequency can be

increased, which results in the reduction of torque

Above the speed the factors governing torque
become complex.

The acceleration and deceleration of the motor

can be controlled by controlling the change of
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the supply frequency to the motor with » It has low starting current requirement.

respect to time. » It has a wider stable operating region.

The induction motor draws the rated currentand Voltage and frequencies reach rated values
delivers the rated torque at the base speed. While at base speed.

running at base speed, when the load is increased, , |tig cheap and easy to implement.
the speed drop_s and slip increases. The motor ¢ ' \NTRODUCTION TO AN INDUCTION
take up to 2.5 times rated torque with around 20% MOTOR
d i d. Any further i f load th
rop I spee ny 1RNer increase of loac on the The seeds for the development of the

shaft can stop the motor. The torque developed bY duction Mot ith Faradav's di
the motor is directly proportional to the hauction iotor were sown with Faraday’s discovery

magnetic field produced by the stator. So theOf the Laws of Electromagnetic Induction in 183t an
voltage applied to the stator is .directly with Maxwell’s formulation of the laws of electriyi
proportional to the product of the stator flux andM 1860. The Indqc'uon Mach!ne was mdepend_ently
angular velocity. This makes the flux produced bydevelqped by Gallleq Ferrari in 1885 and by Nikola
the stator proportional to the ratio of appliedtage Tesla in 1886. Ferrari's model had a rotor madefup

and frequency of supply. By varying the frequeriog, & COPPET cylinder. _Tes_la uged_ a ferromagnetic
speed c?f the r);otor c%%ybe \)//ariec)i/. Tghereforg mex;r cyllnder_ with a short-cwcwted v_vlndmg. How_evelnet .
the voltage and frequency by the same ratio, fluk a underlying principles and basic design philosophies

hence the torque can be kept constant througheut tﬁ_)f both models were similar. George Westinghouse

speed range. This makes constant V/F the most comm Cens?d Tesla’s_ patents and_ developed a practical
speed control of the induction motor nduction Motor in 1892. To this date, apart frome t

V=02nf L vast improvements in performanqe and refi.nements _in
o = V/f @ design, the basics of the Induction Machine remain
The Eq.(1) and Eq.(2) show the the ~same. Iq 1896, Ge_nerall Electric and
relationship between the voltage and torque Versu%\{estlng_house signed a cross-llcensmg agreement for
frequency. The voltage and frequency beingt € Sqwrr.eI-Cage design of the Induqt|on Mptord an
increased up to the base speed. At the base gpeed, Y 1900, it was all set to become the industrapiet.
voltage and frequency reach the rated values. We c y 19_10’ locomotives in Europe were fitted W'th.
drive the motor beyond base speed by increasing t gducnon Motors and were able to attain speeds in

frequency further. However, the voltage appliedeXCeSS of 200 km/hr. . .
cannot be increased the rated voltage. However, faster strides in the development

of DC Motors made it overtake Induction Motors
when it came to usage in the industry or in
transportation. The latter again made a comeback in
1985 with the development of Power Electronics-
There are various methods for the speed controlbased drives, especially IGBT-based PWM Inverters

2.2. Methods for Speed Control of an Induction
Motor

of an Induction Motor. They are: for efficient frequency-changing. The following are
» Pole Changing some of the recent developments in Induction Motor
« Variable Supply Frequency Control drives:
e Variable Supply Voltage Control » Better analytical models for design and
e Variable Rotor Resistance Control research purposes.
e V/E Control » Better magnetic and insulation materials and
+  Slip Recovery cooling systems.
e Vector Control » Availability of design optimization tools.

 IGBT-based PWM Inverters for efficient
2.3. VIE Method for Speed Control frequency changmg with low losses and high
power density.

Of the above mentioned methods, V/F Controlis  «  New and better methods for manufacturing
the most popular and has found wide spread use in and testing.
industrial and domestic applications because of its High speed and high power applications.
easy-of-implementation. However, it has inferior with a widespread presence in all kinds of indestri
dynamic performance compared to vector controlhouseholds and in transportation, the Inductiondviot
Thus in areas where precision is required, V/Hs now called the “Racehorse of the Industry”.

Control are not used. The various advantages of V/F Induction Motors account for more than
Control are as follows: 90% of all motors used in industry and domestic
It provides good range of speed. applications. In the past they have been used as
+ It gives good running and transient constant-speed motors as traditional speed control
performance. methods have been less efficient than speed control
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methods for DC motors. However, DC Motors Indicator ()
require commutators and brushes which are R AAdapEer
hazardous and require maintenance. Thus Inductio o
Motors are preferred. o .
4. MICROCONTROLLER IC 89C52 R L . A
4.1. Features. P Micro- ‘
- Compatible with MCS-51 e & ool |
e Products Sy ‘ Drive .

» 8K Bytes of In-System Reprogrammable
Flash Memory Induction

* Endurance: 1,000 Write/Erase Cycles Motor

e Fully Static Operation: 0 Hz to 24 MHz

*  Three-level Program Memory Lock

» 256 x 8-bit Internal RAM

* 32 Programmable I/O Lines Figure(1) Wiring diagram V/F drive
» Three 16-bit Timer/Counters In the figure(1), a three phase 420V AC
« Eight Interrupt Sources supply is given to the V/F drive. Indicators are
«  Programmable Serial Channel connected in the series, which glows after thecwit
«  Low-power Idle and Power-down Modes on. For the operation of microcontroller circuit 2V

4.2 Description: DC supply is necessary, so for that adapter is

The AT89C52 is a low-power, high- provided in the circuit for providing 12V DC supply

performance CMOS 8-bit microcomputer with 8K to t_he microcontroller circ.uit. A single phase slypp
bytes of Flash programmable and erasable read onl§j 9Ven to the adapter as input.

memory (PEROM). The device is manufactured h Th_e r|r1|croco?§roller drlc;/ehhas SIX t.erarg?;ls,
using Atmel's high-density non-volatile memoryt ree terminals are of input and three termin r

technology and is compatible with the industry-OUtpUt' For controlling the speed a remote comgjsti

standard 80C51 and 80C52 instruction set and pilqf t(\;vof switches are prgvi(;jed. These hswitchesd arAe
out. The on-chip Flash allows the program memory t hse or 'Ecreas'ng fan ecreasmght € speed. j
be reprogrammed in-system or by a conventional'€'€ IS_change in frequency, a change In spee
non-volatile memory programmer. By combining a°CcCUrs: The output of the microcontroller circist i
versatile 8-bit CPU with Flash on a monolithic chip given tq the motor. Three mdmaﬁors are connetted
the Atmel AT89C52 is a powerful microcomputer the series between output of microcontroller aral th

which provides a highly-flexible and cost-effective motor. . N
solution to many embedded control applications. Ammeter and voltmeter are connected in the cittouit

The AT89C52 provides the following measure the current and voltage respectively. The

standard features: 8K bytes of Flash, 256 bytes ofnicrocontroller circuit is elaborated in the neopic.
RAM, 32 /O lines, three 16-bit timer/counters,ig s
vector two-level interrupt architecture, a full-dexp
serial port, on-chip oscillator, and clock circuitin
addition, the AT89C52 is designed with static logic
for operation down to zero frequency and supports
two software selectable power saving modes. The
Idle Mode stops the CPU while allowing the RAM,
timer/counters, serial port, and interrupt system t
continue functioning. The Power-down mode saves
the RAM contents but freezes the oscillator, disapl

all other chip functions until the next hardwarseate

5. DESIGN AND WORKING OF V/F DRIVE

5.1. Wiring diagram of V/F drive
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The VIF control| of three= mdygction kel
motor is implemented in| hardware and the datin
pulses  for the inverter |fed motor are d
through the Microcontroller. The %
the project is the microcontroller. i
Figure (3) shows the bjock diagram of hardware
implementation. It consists of three phase AC suppl
Microcontroller circuit, DC power gupply g ee
i ; i §
phase induction motor. Th ply 3
is given as input to the Microcontroller driv 5 P
1 )C JTEAT:

operation of the Microcontroller circuit:iD

Suppty 1S extermatty —provided— Tie outpt

microcontroller drive is given to the input of theed
phase induction motor o 'JE%G.'J”"EH"

Conclusion | -

hic-panerire haa

TFhrough-this-paperwe-have-repltaced-the
existing DC system with the AC system and the
results are as follows:

1. We are able to achieve speed which was also
possible with the help of DC system. As we have
used induction motor we may improve it further

2. Since we are using V/f control method we caty var
voltage and frequency as per requirement of torque
and speed.

3. Efficiency can be adjusted with the designed of
Induction motor at required torque.
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