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Abstract-Tiit projcct pr.lcntt th. raudy of litr8lc
ph!.. lo linglc ph.ra cyclocotrvcrtcr. Thc coavcnlcr i!
ulcd to producc rn AC output tolbg. rt rcduc.d
frcqucncy from e 50Hz ringlc ph... m.itr tspply.
Slmul.tior of cyclocoovcrtcruill b. doo. olr PSIM rnd
th. rcrult! wcrt ahcn vcrlricd crp.rlmcntllly.

A- Basic Operation
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I. INTRODUCTION

Th€ cycloconvqtsr is a direct frcquency chEnger th&t
convefts ac powcr at onc @uency to ac power d
another fitquency by ac-to-ao convesion without an
interm€diste dc link convcrtcr 121. This
cycloconverter has two convertcrs which are positive
and negative conv€rtcrs that mean there ore four
thyristors for each convertef, [3]. A major control
problem of the cycloconvcrts is how to swap
behveen colverters in thc shortest possible time to
avoid distortion while ensuring the two convertcf,s do
not conducl st the sarne time. It is importrnt to kcep
the non conducting thyrisrors off 8r all times,
otherwise the mains could be shorrcd through thc two
thyristors, rcsulting in waveform distortion and
possible device failure ftom tte shorting current [31.
Ifrhe problcm can be avoide4 the smooth waveforms
will be obtained at the ouFut load. The operation of
single ph8s€ cycloconvertcr circuit practically should
be done to produc€ low frequency as in lhe
simulation progam resulL Thc simulation and
experimental are both expcc.ted &s compsrison.

Figure l: Single phase to single phase cycloconverter
cormcdion

II. METHODOLOCY

This study is involved the operation principles of the
single phase to single phase cycloconverter. The
principle of the cycloconvcrter can be dernonstated
by using simplest possible singlc phssc input to
single phase output with a pure resistance as load [3].
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The figure I bclow shows the connection of single
phase to singlc phasc cycloconverter. The
qicloconvcater hrs four thyristors divided into
positive and ncgative converters. When positive
converter is operate4 thc negstivc convertd kcsp off
umil half of T, 0.05 seconds, as a result lhe average
output for positive voltage is obtained and while
negative convertcr is opcrate4 thc positive convcrtcr
kccp off until ncxt half of T, 0.05 seconds, as a rcsult
thc average ou$ut for positive voltage is oblained
and complcted 0.1 secon& for l0ltz [2]. During thc
positive half cycle of thc ouput, firing pulses are
given to the positive converter. During the ncgativ€
halfcyclc ofthe ouFut, firing pulsca ar€ given to lhe
negative convcrtcr. [4] Thcrc is also connection
single phase cycloconvcrGr in thc PSIM simdaion
as shown bclow in figurc 2
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Figure 2 : Single phsse to single phas€
cycloconverter conneclion in PSIM

B. Programming Flo\a'chart

Figure 3 below shows the flowchart of thc PIC
progremming. The dclay program is used to give lhe
pulses to the gate curent ofthe thyristoB. Supplying
current to the gate will tum on cach ofthe thyristor.
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Figure 3; Flowchart of programming

C Circtit Conrgcrion

Figure 4 show the connection of driver and gste
cur€nl The ggte curl€Irt is connected to the
optocoupler as the driver for the thydstor. Th€n th€
inpd of oflocouple' is connec-ted to the output ports
of PIC. There are eight opocouplers are used to
connect to thc gate c.urent.
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Figure 4; Driver circuit for gale cunEnt

III. RESULT AND DISCUSSION

The resuh can be obtained by simulation program
and experimental. Figure 5 shows the simulation
result and the outpn waveform is l0Hz fiquenc.y
with phase angle 90 degree. It tak€s 0.1 s€conds to
complae one cycle thal mesnq the fiEquency is equal
to l0Hz by applying equation F = l/T. Figure 6
shows the experimental result for the ouhut voltage
waveform. Figrue 7 and 8 show thc positive and
converters. The oscilloscope is s€t to tomyDiv
means that to tracE X 8xis it spends 0.1 secoods
which l0ms multiplied by l0 divisions is equal
l00ms.
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Figu€ 5: Ouput voltEge waveform in simulatiqr
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Figure 6: Output wavcform in experimcntal
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Figure 7: Output waveform for positive convefter Cttr sIEY

Figure E: Ortput waveform for negative converter

Figure 9 shows the simuldion result and the ouFrt
waveform is 25Hz fi€quacy with phase angle 90
degree. lt takes 0.04 seconds to compl€te one cTcle
that m€ans, the @uency is equal to 25tlz by
applying equation F : l/T. Figure l0 shows the
experimental rcsult for lhe outpln vollage waveform.
Figur€ ll and 12 show the positivc and negative
output voltage waveforms for both convedeE. The
oscillosmpe is set to lomyDiv means thsl to trac€ X
axis it spends 0.04 s€conds which l0rns multiplied by
4 divisions is equal 40ms.

FigurB 9: Output voltsge waveform in simuldioo

Figu€ l0: OuPut waveform in experimental

Figure I l: Ouput waveform for positive convertcr
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Figur€ l2: Ouput wsveform for negative convertcr
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IV. CONCLUSION

As conclusion, the single phase to single phase study
has been achieved in order to get the similarity output
waveforms between theory and practical of
cycloconverter, The principle and operation of
cycloconverter was explaind which thal a low
frequency supply can be dircctly obtained from a

higher Aequency source by suitable swirching of the
cycloconverter elements. Ifthe input is 50Hz and the
output frequency is around l0Hz or 25H2, the result
being that the cycloconverter application is limited to
low frequency ofthe load.

V. RECOMMENDATION

The objectives of this project have been achieved but
in the future development and research should be
done. This project can be continued by using three
phase to three phase cycloconverter to obtain smooth
output wavefom waveform of the load in the future
with understanding single phase cycloconverter first.
Besides, the application ofthe cycloconverter can be
implemented to control speed ofthe induction motor
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