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Abstract

A novel VLSI speed control method for
induction motors using V/f controller that contributes
almost zero steady-state speed error at any frequency
and highly efficient torque.The present paper
recommended stands alone control equipment for
manufacturingbeginning motor speed control.This
method leads to be able to change the speed of the
motor by control the frequency and amplitude of the
stator voltage of induction motor, the ratio of stator
voltage to frequency have to be kept constant, which
is called scalar control of AC motor drive. The
Variable-speed drives are created when a motor is
combined with a power electronicsconverter. By
introducing variable speediness to the driven load, it
is potential for the optimization of effectiveness of the
entire structure and outcomes in greatest good
organization gains. The speed is Control in AC
Motors. AC motor drives are used in control
applications such as the speediness of move forwards
speeds, transmit or systems,engine tool speeds, and
others that require variable speed. The altered
methods of controlling AC motors, Control has
verified to be the most flexible and accurate method.
In this, PWM Inverters have been modelled and their
output is fed to the AC Motor drives.

Keywords: ACMotor, Voltage/frequency (V/f), PWM,
Random Weight Change.

I. INTRODUCTION

AC Motors are low-cost compared to DC
and Synchronous Motors. In this age of resentment,
this is a majornecessity for any machine. Due to its
nation of procurement, equipment and use, the AC
motor is usually the first choice for an operation. AC
Motors are extremely rugged in construction. There
robustness enables them to be used in all kinds of
environments and for long durations of time. AC
Motors have high efficiency of energy conversion.
Also they are very reliable. Due to their ease of
construction, AC Motors contain low security costs
and high efficiency. This property is useful in
applications where the weight is usefulearlier
thaninitial the motor. Anotherbenefit of the AC
Motor over other motors is the ease with which its
speed can be controlled. Speed control is a necessity
in AC the subsequent factors of motors: It ensures
smooth operation. It provides torque control and
increase of speed control. Transformed processes
require the motor to run at changed speeds. It

compensates for variable process parameters.
Throughout equipment, slow running of the motors is
essential. All these factors present a burly case for the
act of speed control or changeable speed drives in
Induction Motors.

Il. LITERATURE SURVEY

Burton B. and other suggested an artificial
neural network (ANNS) can be ablefrequently on-line
to identify an inverter-fed AC motor and controlling
its stator currents [11]. The time to complete one
instruction cycle is extremely small. In this work
proposed and evaluated a new form of the Random
Weight Change (RWC) algorithm, which is based on
the method of random search for the error surface
gradient. A VLSI process completes one training
cycle in 8 ps. Da Zhang, Hui Li projected a particular
FPGA to be relevant the field-oriented control of AC
motor constrain based on stochastic theory and neural
system algorithm [12]. A stochastic neural network
structure is future for a feed forward neural network
to approximate the feedback signals in an induction
motor drive. A new stochastic Pl speed controller is
developed with anti-windup function to improve the
speed control performance. By applying the
stochastic theory and neural network structure, the
proposed algorithms develop the mathematics
operations of the FPGA, save digital resources,
shorten the algorithms, and considerably reduce the
cost and present design flexibility and extra defect
tolerance for the system.

I11. PROPOSED SYSTEM

A. AC Motor Drives

The constant V/F control method is the
trendiest method of Scalar control [6]. If the ratio of
voltage to frequency is kept stable, the instability
remains constant. It maintains the air- gap fluctuation
of AC Induction motor constant in charge to
accomplish higher run-time efficiency. The torque-
speed characteristics of the V/F control reveals that
the starting current is low, the stable operating region
of the motor is increased and the speed range of the
motor becomes wider. One of the most advantages is
soft start capability in which motors are ramped up to
speed instead of being abruptly thrown on line. This
useful attribute reduces perfunctorystress on the
motor and leads to lower protection cost aswell as a
longer motor life.
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AC Drives (Inverters)

Fig.1 AC Inverters
B. V/F Controller

e A variable-frequency creates control technique in
which the stator currents of a three-phase AC
electric motor are recognized as two critical
mechanisms that can be demonstrated with a
vector.Field-oriented control (FOC) is also known
as Vector control.
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Fig.2 Block Diagram of V/F Controller

e VFDs are used in applications particular part from
small appliances to the major of mine mill drives
and compressors. variable-frequency drive (VFD)
is a type of adjustable-speed drive used in electro-
mechanical  drive  systems to  control
AC motor speed and torque by
altering motor input frequency and voltage.

e Flux vector control

Flux vector control

Fig.3 Block Diagram of Flux Vector
Control

Flux vector control is another process of speed
control and this attribute is also available on a
number of model inverters which usually work below
V/F control.

There are two methods of flux vector control:-

e Open Loop (sensor less vector).
e Closed loop (with encoder feedback).

Flux vector control principles:-

The torque affording and magnetising current vectors
are separately controlled. Soit provided that accurate
speed / torque control. This is enabled by motor the
same circuit information of the motor. Motor
parameters are entered in the oblige followed by an
auto tune occupation. VSD then uses the auto tune
data to manufacture a software model of the motor,
for a narrowly matched speed / torque control.

C. Rectifier

A Rectifier is an electric device to converts
Alternating Current (AC), which regularly reverses
direction, to direct current (DC) that flows in only
one direction. The process is known as rectification.
Rectifier circuits perhaps will be single-phase or
multi-phase. Usually low power rectifiers for
conjugalmachinery are single-phase, but three-phase
rectification is especiallysignificant for
manufacturing  applications and  for  the
communication of energy as DC.
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Fig 4 Full Wave Rectifier Circuit
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D. PWM Inverter

An Inverter is a circuit which converts a DC
power contribution into an AC power invention at a
required output voltage and frequency. This
redecoration is achieved by controlled turn-on and
turn-off plans like IGBT’s. Ideally, the output voltage
of an Inverter should be strictly sinusoidal. However
the outcomes are frequentlyprosperous in harmonics
and are approximatelyforever non-sinusoidal. Square-
wave and quasi-square-wave voltages are tolerable.
The Power Circuit of the 3-Phase Inverter consists of
6 bidirectional IGBT’s straight in bridge-form. The
input to the circuit is a 12 V DC supply from a
battery.
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Figs PWM Inverter With V/F Controller

E. Gate Driver Circuit

A power amplifier accepts low-power
participation from a controller IC and produces a
high-current drive input for the gate of a high-power
transistor such as an IGBT or authority MOSFET.
While gate current is useful to a transistor to origin it
to switch, a certainquantity of heat is generated which
can, in some cases, be sufficient to devastate the
transistor. Therefore, it is essential to keep the
switching time as short as achievable, so as to
diminish switching loss. To avoid this from
occurrence, a gate driver is provided among the
output signal and the power transistor.
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Fig 1.6 Block Diagram of Gate Driver Circuit

IV. ADVANTAGES OF V/F CONTROLLER
MODEL

> Power electronics devices are  smaller
amountpowerexpenses devices as they work on a
reduced quantity of voltage and reduced amount
of current.

> Speed control of motor can be basically achieved
by using these devices (MOSFET, IGBT) as there
is no incidence of any heat dissipating device
(resistor).

» Controlling circuit is extremelydense as estimate
to the procedure used in the conventionalprocess
and therefore they take fewer spaces.

> ltis less expensive to control the speed since the
electronic equipmentswhich enclose used are less
expensive and easily obtainable.
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V. SIMULATION MODEL OF V/F
CONTROL METHOD

T L L L )

Fig 1.7 Matlab Simulation Model

Speed regulator of the motor is performed
by the perpetualblock. The extent and frequency of
theenergies are set based on the velocity set-point. By
changing the voltages magnitude in proportion with
incidence, the unrest is kept constant. The modulation
inverter is built entirely with standard wedges. Its
outcomegoes duringembarrassEnergySource blocks
previous to being applied to the Asynchronous
Machine block's windings.

For this imitation the velocity of a Motor is
compared with orientation speed the mistake is given
to the controller and limiter and the slip is further to
incidence and this occurrence signal is multiplied by
v/f and converted into voltage.This energy is given to
block and there phase sin wave is compared by
triangular wave. The incidencewaveform is also
converted into theta angle and theta is given to block.
This signal is used to operate the converter leg.Here
IGBT switch is used.For controller tuning Method is
used. To continue the air gap fluctuation as
constant,ratio is maintained stable. The binary image
is flaming and real time monitoring is potential of

realized hardware.

Fig 1.8 Schemes of Voltage, Frequency, Speéd and
Torque

VI. CONCLUSION
The Digital output pulses are generated
using sine performance. The velocity control the
motor is achieved using the converter group and
wave generation is controlled using cRIO.The
reference sine waveform amplitude and occurrenceis
produced based on the logic for control system to
maintain the flux as constant. Whenever the
frequencyis altered to control the hustle of the motor,
the outcomes energy is also inaccurate to prevent the
spacecompletediffidence as conventional.We
illuminated the control the speed of AC Motors with
the help of Simulation. Finally this method is reliable

and proficient with unsuitableharms.

REFERENCES

[1] Narn.E.Jyothsna, YarlagaddaYamini(2014), “Control of
AC Motor using LabVIEW?”, International Journal of
Engineering Research &Technology (IJERT), Vol. 3 Issue
6, ISSN: 2278-0181.

[2] Ravi Prakash, Prof. Rishi Kumar Singh, Rajeev
RanjanKumar(2015),  “Variable = Voltage  Variable
Frequency Speed Control of Induction MotorUsing
FPGA-Xilinx”, International Research Journal of
Engineering and Technology (IRJET), Volume: 02 Issue:
03, e-ISSN: 2395 -0056, p-1ISSN: 2395-0072.

[3] Saritha M, Sofiya M, Arun S Dev, Atheena Francis,
Aswathi R(2015) , “Speed Control And Monitoring
System For Single Phase InductionMotor Using Labview
With  Motor Protection”, InternationalJournal —Of
Engineering Sciences & Research Technology, 2010, page
no.277-280.

[4] Tze-Fun Chan, Keli Shi, Applied Intelligent Control of
Induction Motor Drivesl, John Wiley & Sons, 2011.

[5] J.G. Ziegler and N.B. Nichols, Optimum settings for
automatic controllersl, Trans. ASME, 64, 1942, 759- 768.

[6] Cohen, G.H., Coon, G.A. "Theoretical consideration of
retarded control”, Trans. ASME vol. 75, pp.827-834,
1953.

[71 Johnson  Curtis, "Process Control Instrumentation
Technology", 7th ed., Prentice-Hall of India, New Delhi,
2003.

[8] Aidan O'Dwyer," Handbook of Pl and PID controller
tuning rules", 3, illustrated, Imperial College Press, 2009

ISSN: 2394 - 2584

www.internationaljournalssrg.org

Page 25




SSRG International Journal of VLSI & Signal Processing ( SSRG — IJVSP ) — Volume 3 Issue 3 Sep to Dec 2016

[9] NeelashettyKashappa and  Ramesh  Reddy K,
“Performance of Voltage Source Multilevel Inverter-
fedInduction Motor Drive using Simulink”, ARPN Journal
of Engineering and Applied Sciences, vol. 6, No. 6,
June2011.

[10] M.S.Aspalli, Veerendra.D, P.V.Hunagund, A
Newgeneration VLSI approach for V/F control of Three-
Phase  Induction  Motor, Proceedings of the
InternationalConference on VLSI, Communication and
Instrumentation, April7th-9th, 2011, Kottayam, India.

[11] Ning-Yi Dai and Man-Chung Wong “A FPGA-Based
Generalized Pulse Width Modulator for Three-Leg Centre-
Split and Four-Leg Voltage Source Inverters”,
IEEETransactions On Power Electronics, Vol. 23, No. 3,
pp.1472-1484, 2004.1, pp.674- 689, 1998.

[12] Madivalappa.B, M. S. Aspalli, “Speed Control ofThree
Phase Induction Motor by Variable FrequencyDrive”,
International Journal of Advanced Research inComputer
Science and Software Engineering, pp.411-412, 2013

[13] Linkens, D.A., & H.O. Nyongesa, _Genetic algorithms for
fuzzy control‘, IEE Proc. Control Theory Applications.,
Vol. 142, No. 3, pp.161-185.

[14] Hang, C.C.; Sin, K.K,, "On-line Auto-tuning Of PID
Controllers Based on Cross Correlation,” Industrial
Electronics Society, IECON '88, Proceedings 14 Annual
Conference of, vol.2, no., pp.441-446, 24-28 Oct 1988

[15] Md.Shabiul Islam ,Nowshad Amin, MukterZaman ,
M.S.Bhuyan, Fuzzy based PID Controller using VHDL
forTransportation Application, international journal of
mathematical models and methods in applied sciences,
Issue 2, Volume2, 2008.

[16] Burton B. Kamran F. Harley R.G. Habetler T.G. Brooke
M.A. Poddar R., ldentification and control of induction
motor stator currents using fast on-line random training of
a neural networkl IEEE Transactions on Industry
Applications 1997, Volume:33 , Issue: 3, Page(s): 697 —
704.

[17] Da Zhang, Hui Li, Hybrid Stochastic and Neural Network
Approach for Efficient FPGA Implementation of a Field-
orientedInduction Motor Drive Controllerl, IEEE
conference on Industry Applications 2006 41*1AS Annual
Meeting. Volume: 4Publication Years: 2006, Page(s):
1752 — 1759.

[18] Dr. K. Ravichandrudu, P. SumanPramod Kumar, YN.
Vijay Kumar, C. Praveen (2013), “3-Phase Ac Motor
Monitoring and ParameterCalculation Using Lab VIEW
and DAQ”, International Journal of Computational
Engineering Research, Vol 03, Issuel0, Issn 2250-3005.

[19] Dr. P.S. Bimbhra, “Electrical Machinery”, 7th Edition,
Khanna Publishers, New Delhi, 2010.

[20] E. Ramprasath, P.Manojkumar(2015), “Modelling and
Analysis of Induction Motor using Lab VIEW”,
International Journal of Power Electronicsand Drive
System (IJPEDS), Vol. 5, No. 3, pp. 344-354, ISSN: 2088-
8694.

ISSN: 2394 - 2584 www.internationaljournalssrg.org Page 26




