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ABSTRACT 1. INTRODUCTION
This project is designed to control the speed « With the increasing motor loads for indust

single phase induction motor by using cycloconwve
technique by traics. Induction motors in particldae
very robust and therefore used in many domu
appliances such as washing machines, vac
cleaners, water pumps, and used in industries as

A.C. motors have the great advantages of b
relatively inexpensive and very reliable. T
induction motor is known as a cons-speed
machine, the difficulty of varying its speed by @st
effective deice is one of its main disadvantages. -
speed of the motor can be varied in two ways, el
by changing the number of poles and the sei
method is by changing the frequency. The sy
control through the first method is uneconomical
the number ofpoles can’t be varied under runni
conditions and the size of the machine also bect
bulky. These problems can be overcome by
second method. In this method, the frequency ce
varied under running conditions also and thereai
change in the s& of the motor. In this method, t
frequency changing device is cycloconverter.
cycloconverter is a power electronic device use
convert constant voltage constant frequency

power to adjustable voltage adjustable frequency
power without a DC lik. In among all the metho
this method is simple, reliable and economical.ady
of slide switches is provided to select the des
speed range (f, /2, /3, f/4 and /5) of operatairthe
induction motor. These switches are interfacech&
microcortroller. The microcontroller used for tt
project is from PIC18 family (PIC18F4550). T
status of the switches enables the microcontrade
deliver the pulses to trigger the traic in a duadidpe.
Thus, the speed of the induction motor can
achievedn five steps i.e. (f, /2, /3, f/4 and f/!
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applications the concept of energy saving has be«
vital. About 70% of the electrical loads are mc
loads. Hence, the requirement of energy saving:
electric drives is achieved through power elect:
converters.

Variable frequency drives are mostly used

controlling either the torque or the speed of the
motor. Applications such as pumps, centrifufan
use the technique of variable frequency to ach
variable speed and variable torque. Vari
frequency in AC drives can be achieved by inve
fed or cycloconverter fed drives. The advantag:
cycloconverterover inverter fed drive is its sing
stage conversion.

2. CYCLOCONVERTER

Cycloconverters are the direct type converters us:
high power applications for driving induction a
synchronous motors. Cycloconverters are usue
phase-controlleddevice. Cycloconverter is a devi
which converts the A@ower at one frequency inp
to a AC power at differeritequency outpult
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Figure.1Cycloconverte

A cycloconverter is a type of pow controller in
which an alternating voltage at sug frequency is
converted directly to an alternating voltag¢ load
frequency without any intermediate DC stage.
cycloconverter also allows power to flow freely
either direction [3].
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There are thredypes of cycloconverter: 1.Sing
Phase to Single phasgctoconverter. 2. Three Pha
to Three Phase cycloconter. 3.Single Phase
Three Phase cycloconverter
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Figure.2 Single-Phase to Singiase Cycloconveri

3. PROPOSED TOPOLOGY

Cycloconverteris a power electronic circuit th
converts fixed voltage fixed frequency input .
voltage to variable voltage variable frequency at
AC. The output frequency may be greater than i
frequency (step up cycloconveiteor the outpu
frequency may beeks than the input frequency (s

down cycloconverter).
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The block diagram for thetraic controlled
cycloconverter drive for controlling the speed
induction motor is shown in Fig. 3.

This traic controlled cycloconverter drive
following components: transformer, rectifier, filt
voltage regulator, zerorossing detector, tap chang
controller, triac control circuit, cycloconvertt
microcontroller, frequency ditgy and single phas
induction motor.

Transformer: In this traic controlledycloconverte
drive, the transformer is used for step down the
voltages and works on the principle of mut

induction. In this case, this would be step dowa
220 VAC into 15 VAC.

Bridge Rectifier: Thixycloconverte drive consists of
electronics components which are operated on

voltages therefore the AC voltages are convertéeal

DC through bridge rectifier, which consists of f

diodes and connected at the outpuiransformer.

Voltage Regulator: In this traic controlled
cycloconvertedrive, the voltage regulator is used

regulator the DC voltages which comes from

bridge rectifier. It regulates the 15 VDC into 5 €I
and for this purposes, the LM7805 voltaggulator
are used.

Microcontroller PIC 18F45C: In this traic controlled
cycloconvertedrive the PIC 18F450 microcontroller
are used for the intelligent control of this driviéhis

microcontroller controls the firing angle of tltraic

voltages for controlling the speed of motor five

steps. It is powered up with 5 VDC and interfa
with the optocouplers. It is 40 pins microcontro
and programmed in C language with the helg
mikro/C software.

Zero-Crossing Detector: The miccontroller has been
programmed i.e. C program to give outpt optical
isolation with zero crosgetection circuit. It compare
two signals in order to get zero crossi
whenever the zero crossing occurs it gives
output.

Mode Selection: In this drive the selection mod
basically the switch, which is used for the setatiof
frequency and this drive is designed fdive
frequency steps.

Motor: In this traic, controlled cycconverter drive,
the singlephase AC inductic motor is controlled
through this drive which is basically the induct
load.

The working principle ¢ the traic controlled
cycloconverter drive for controlling the speed

induction motor are as follow

This traic controlled cyclonverter drive workson
the principle of variable frequency drive, when
frequency is changed then the speed is also cha
In this paper, first the singlghase induction motor
driven at fundamental frequency which is 50 Hznt
at /2 Hz and then /3 }, f/4 Hz and f/5 Hz
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respectively At fundamental frequency, the mo
runs at its full speed which could be checked g
tachometer, then it would be drive at f/2 then
motor runs at half speed and then motor is drivié3a

at this frequency the motor speed d be quarter.

This drive consists of switch which is for frequegl
selection mode.

The microcontroller basically increase or decre
delay time of the trigging signal, which is invegs

proportional to the speed of the sir-phase motor.

The delay timeis set in microcontroller throuc
programming.
4, PERFORMANCE ANALYSIS AND
SIMULATION RESULTS
Accurate simulation ofelectrical and electron
control systems would save many hours of protot
development. In this paper the Proteus Virtual &y
Modeller (VSM) software from Labcenter Electroni
Ltd is used to provide such simulation environnr
The Zero Crossing Detector Circitr cycloconverte
fed induction motor drive in Proteus Simulatiorag
shown in Fig. 4.
Ll
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Figl'j_rg.wﬁab Crossing DetectCircuit

In Fig. 5, theprogram flowchart for frequency is
described and simulation test regsishown in Fig6.

(S )

‘ Initialize the system input, output and variable (a=0,b=0} ‘

1

selector switch input

Read the frequency

s OFF)IR&
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+—{Gate Pulses for SCR 2.8 are ON fa—e"

Gate Pulses for SCR 2,8 are OFF
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End )
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Figure.5 Program Flowchart féirequency (1
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Figure.6Simulation Test Resufor Frequency (f)
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In Fig. 7, the prograrflowchart for frequency 12) is
described andimulation test rest is shown in Fig. 8.

‘ Tnitialize the system input, output and variable ‘

(a=0.b=0¢=0.d=0)

Read the frequency selector switch input

¥
N
< If frequency /2 is selected.
¢
y Yes

Go to next frequency (f, /3, f/4. /5)

Read the input signals ( (+) half, (-) half and Zero cross signal from op-amp
Gate Pulses Yes T[(Zero cross is ON
le— for SCR 1,7 &&((+) half is ON)&&((-) half is OFF)&&(a=0
are ON
No
[ Gate Pulses for iCR 1.7 are OFF |
Gate Pulses Yes (Zero cross 1s ON
4| for SCR4.6 &&((+) half is OFF)&&((-) half is ON)&&(b=0
are ON
No
[ Gate Pulses for SCR 4.6 are OFF |
Gate Pulses Yes f[(Zero cross is ON
le— for SCR3.,5 &&((+) half is ON)&&((-) half is OFF)&&(c=0
are ON
No
[ Gate Pulses for SCR 35 are OFF ]
Gate Pulses Yes (Zero cross is ON
'« for SC(I)INZ,S &&((+) half is OFF)&&((-) half is ON)&&(d=0
are

No
[ Gate Pulses for SCR 2.8 are OFF |

End

Figure.7Program Flowchaifor Frequency (f/2)

SCR1and7

SCR3and5

SCR2and8 SCR4and 6
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In Fig. 11, theprogram flowchart for frequency/4)
m M ‘ is described angimulation test rest is shown in

‘ Initialize the system input. output and variable (a=0.b=0,c=0.d=0,aa=0.bb=0.cc=0.dd=0) ‘

FIgUI’GS SImU|atI0n TeSt ReSU|t fErequency «2) Read the fre uencv!eleclorsmlch input
No
Go to next frequency (f, /2, f/3, /5)
v Yes

In Fig. 9, theprogram flowchart for frequency/3) is = :
. . . . : . Read the input signals ( (+) half; (-) half and Zero cross signal from op-amp
described and simulation test resslshown in Fig
Gate Pulses Yes [(Zero cross is ON
1 0 ra— for SCR 1.7 &&((+) half is ON)&&((-) half is OFF)&&(a=0,
are ON
No
[ Gate Pulses for SCR 1,7 are OFF_|
] Gate Pulses (Zero cross is ON
Read the frequency selector switch input t«—{ for SCR 4.6 &&((+) half is OFF)&&((-) half is ON)&&(b=0)
No are ON
Go to next frequency (f. f/2. f/4. f/5)
Yes
Read the input signals ( (+) half. (-) half and Zero cross signal from op-amp Gate Pulses f[(Zero cross is ON
t«— for SCR 1.7 &&((+) half is ON)&&((-) half is OFF)&&(c=0,
Gate Pulses Yes TT(Zero cross is ON are ON
e for SCR 1.7 &&((+) half is ON)&&((-) half is OFF)&&(a=0)
are ON
No
[ Gate Pulses for SCR 1.7 arc OFF_| Gate Pulses
Gate Pulses t«— for SCR 4.6
[+ for SCR 4.6 are ON
are ON
- Gate Pulses [(Zero cross is
Gate Pulses a 1T [(Zero cross is ON t«— for SCR 3,5 &&((+) half is ON)&&((-) half is OFF)&&(aa=0
l#— for SCR 1,7 &&((+) half is ON)&&((-) half is OFF)&&(c=0 are ON
are ON
Gate Pulses
Gate Pulses
« for SCR2:8 [+| forSCR2.8
are ON are ON
No
[ Gate Pulses for SCR 2.8 arc OFF |
. Gate Pulses T(Zero cross is ON
Gate Pulses Yes f [(Zero cross is O . 0, - - @ ( oot
e for SCR3.5 £&((+) half is ON)&&((~) hal is OFF)&&(aa=0 ra— for SCR 3,5 &&((+) half is ON)&&((-) half is OFF)&&(cc=0
are ON are ON
° No
No
[ Gate Pulses for SCR 3.5 arc OFF | [ Gate Pulses for SCR 3,5 are OFF ]
Gate Pulses | Yes Zero cross 1§ Gate l"ulses Yes —TI(Zero cross is ON
- for SCR2.8 &8&(() half is OFF)&&((-) half is ON)&&(bb=0 (e for SCR28 &&((+) half is OFF)&&((-) half is ON)&&(dd=0
are ON are ON
No No
[ Gate Pulses for SCR 2.8 are OFF | [ Gate Pulses for SCR 2.8 are OFF |
End End

Figure.9 Program Flowchart férequency (3) Figure.11Program Flowcha for Frequency (f/4)
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Figure.10 Simulation Test Result flerequency (3) Figure.12Simulation Test Resufor Frequency (f/4)
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In Fig. 13, theprogram flowchart for frequency/5)
is described and simulation test ressishown in Fig

14.

[ Initialize the system input, output and variable (a=0,b=0.c=0,d=0.aa=0 bb=0,cc=0,dd=0.aaa=0,bbb=0) |

Read the frequency selector switch input
No

Go to next frequency (f, /2, /3, I'/-l)‘ If frequency f/5is selected.

Yes

Gate Pulses
[« for SCR 1,7
are ON

Gate Pulses
|- for SCR 4,6
are ON

Gate Pulses
[« for SCR 1,7
are ON

Gate Pulses
[« for SCR 4,6
are ON

Gate Pulses
[=— for SCR 1,7
are ON

Gate Pulses
le— for SCR238
are ON

Gate Pulses
(=— for SCR 3,5
are ON

Gate Pulses
[ for SCR28
are ON

Gate Pulses
|« for SCR 3,5
are ON

Gate Pulses
'w— for SCR 2,8
are ON

Figure.13 Program Flowchart férequency (5)

Read the input signals ( (+) half, (-) half and Zero cross signal from op-amp

T[(Zero cross is ON
&&((+) half is ON)&&((-) half is OFF)&&(a=0

No
[ Gate Pulses for SCR 1,7 are OFF |

Yes (Zero cross is ON
&&((+) half is OFF)&&((-) half is ON)&&(b=0

No
[(Gate Pulses for SCR 4,6 are OFF |

T[(Zero cross is ON
&&((+) half is ON)&&((-) half is OFF)&&(c=0)

No
[ Gate Pulses for SCR 1,7 are OFF_|

Yes (Zero cross 1s ON
&&((+) half is OFF)&&((-) half is ON)&&(d=0

No
[ Gate Pulses for SCR 4,6 are OFF |

[(Zero cross is ON
&&((+) half is ON)&&((-) half is OFF)&&(aa=0

TT(Zero cross is ON
&&((+) half is ON)&&((-) half is OFF)&&(cc=0

TT(Zero cross is
&&((+) half is ON)&&((-) half is 0FF)&&(111 0

[ Gate Pulses for SCR 3.5 are OFF |

(Zero cross 15 ON
&&((+) hall is OFF)&&((-) half is ON)&& (bbb=0

No
[(Gate Pulses for SCR 2,8 are OFF |

SCR1land7 SCR3and5

SCR2and$§ SCR4and6

15

Figure.14 Simulation Test Result flerequency (5)

In Fig. 15 and Fig. 18hows the Proteus test rest

Figure.lBPrdteus Test

CONCLUSION

A cycloconverter is a device use to convert a @t
voltage constant frequency AC power to varia
voltage variablefrequency without any intermedie
DC link. This paperpresented a speed control
single phase induction motor by us single phase
cycloconverter. There are several techniqued for
conversion but order to have maximum conve
utilization, special cycloconverter techniques have
be used. Cyclmonverter circuit havidbeen designed
for speed control of induction mo for adjustable
frequency. Single phase&ycloconverter used to
change the speed of induction motor with the hél
microcontroller, different desired frequency
obtained to equalize the desired speed. This i
frequency of cycloconverter is obtd in the manner
of adjustable speed to f, {/3, f/4 and /5.

ACKNOWLEDGMENTS

The author would like to express her profol
gratitude to Dr. Theingi, Rector, Technologi
University (Thanlyin), for her encouragement :
managements and the author 'd like to express her
thanks to thesis supervisor, CSu Hlaing Myint,
Professor of Hctrical Powe Engineering, for her
motivation and encouragement to complete
research in time. After all, the author would litee
express her thanks to all heachers and her parents,
for their supports and encourageme

@ IJTSRD | Available Online @ww.ijtsrd.con | Volume —3 | Issue —1 | N®ec 201

Page: 573



1.

International Journal of Trend in Scientific Res#aand Development (IJTSRD) ISSN: 2-6470
REFERENCES

https://www.elprocus.com/cycloconvert-types-
applications/

2. https:/lieeexplore.ieee.org/document/553:

3.

A Survey on Single Phase to Three Phase (-
Converter Fed Induction MototJSRD- Vol. 3,
Issue 10, 2015 ISSN

Survey on Thyristor
(IRJET) e-ISSN:2395
Issue:04|APRIL-2016p-

Using Cyc-converter
005; Volume:03
ISSN:2395-

007202016,IRJET ISO 9001:2008 Certil

Journal
. Speed Control of Induction Motor usii
Cycloconverter; International  Journal ¢

Engineering Trends and Technol' (IJETT) -
Volume4 Issuepril 2013

. A Review on Speed Contl Techniques of Single

Phaselnduction Motor; International Journal
Computer  Technology and Electronic
Engineering (IJCTEE) Volun 2, Issue 5, October
2012.

@ IJTSRD | Available Online @ww.ijtsrd.con | Volume —3 | Issue —1 | N®ec 201

Page: 574



