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Abstract

This paper covenants with replication and representa-
tion of a soft switching SEPIC (single-ended primary in-
ductor converter) for photovoltaic purpose. A source is pro-
vided by solar panel. A clamp capacitor and an auxiliary
switch are coupled. An auxiliary inductors and paired in-
ductors are second-hand to attain ripple-less input current
then ZVS procedure of the auxiliary switches with main
switch. The active clamp method and voltage multiplier
method are functional to the conformist converter of SEPIC
to boost the gain of voltage, trim down the stresses of volt-
age of the diode and supremacy switches. Furthermore, with
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using significance among the inductors booming and volt-
age multiplier circuits capacitor, output diodes ZCS pro-
cedure is attained and its opposite-recovery trouncing be
extensively condensed. Sue to the power semiconductor de-
vices soft switching communication the proposed system has
improved performance. The obtainable hypothetical exam-
ination has been confirmed through a sample of 80W and
100KHz converter. And calculated competence of projected
converter has been achieved a cost of 94.8% at the highest
output power.

Key Words: Voltage Multiplier, SEPIC Converter,
ZVS, ZCS.

1 INTRODUCTION

Power factor correction, photovoltaic system and LED lighting are
the few of the application where SEPIC converters have been uti-
lized. Yet, converter has a number of drawbacks. The two main
drawbacks are less performance because of hard switching operation
of power switches and power semiconductors high voltage stress.
Specially, higher rated voltage power semiconductor is used in high
voltage application. The Rds power of MOSFET is peak when the
voltage range is peak. In the similar scale current, this situation
creates a peak conduction loss, and then on the whole competence
container is enhanced. Voltage multiplier has been introduced in
order to decrease the voltage stress and boost the voltage gain.

To decrease the weight and volume of the converter, soft-switching
techniques are necessary. The few of the soft switching techniques
are ZCS and ZVS. DC-DC converters are the peak frequency oper-
ation which allows drop of the weight and volume of their magnetic
workings. Though, electromagnetic interference noises and switch-
ing victims are important in high-frequency action. Consequently,
different soft-switching methods have been performed. In the mid-
dle of them, the vigorous clamp method is repeatedly worn to bound
the voltage spear efficiently, accomplish soft-switching action, and
boost the system competence.

The major advantage of the SEPIC converter is, it preserve a less
current ripple. Conversely, a mass inductor must be worn to curtail
the current ripple. Appropriate to the ample utilize of low voltage
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sources (batteries, fuel cells and super capacitors) input current rip-
ple becomes a necessary requirement. It happens because of huge
ripple current could cut down the lifetimes of those key sources.
SEPIC is proposed in Zero-current-switching PWM. 2 switches can
work among soft switching. Still, 3 power diodes and 3 split in-
ductors are used. Switchs voltage stress is the addition of a out-
put voltage and input voltage which is identical to the conformist
SEPIC Converter. In ringing pace up/down converter has been pro-
posed. Sort-switching process is performed. 2 power switches and 2
magnetic apparatus are necessary. On the other hand, it has viva-
cious input current and a supplementary filter phase is obligatory in
the input phase to restrain the input current ripple. Consequently,
count of magnetic apparatus can be enlarged.

In bidirectional zero-voltage-switching PWM SEPIC Converter has
been proposed. main switches of count two can able to function
among soft switching. Conversely, a bidirectional switch needs 2
power MOSFETSs. Numerous switches are necessary and compound
lashing circuits for them are compulsory. In addition, switchs volt-
age stress is identical to the conformist convertor SEPIC. In count,
S-nubber circuit is compulsory toward restrain freeloading voltage
humming crosswise the bidirectional switches.

A soft-switching single-ended primary inductor converter among
ripple-less input current has been introduced. A clamp capacitor
and an auxiliary switch are additional to the conformist single-
ended primary inductor converter. An auxiliary inductor an a
united inductors has been used to gain ripple-less input current
and achieve ZVS process of an auxiliary and main switches. Power
switchs voltage stresses and diode are condensed by 1/2 using the
voltage multiplier procedure. Furthermore, in the multiplier circuit
the annul recovery defeat of output diode is appreciably condensed
due to significance among the capacitor and the resonant inductor.
The introduced converter attains elevated effectiveness due to soft
switching uniqueness of power semiconductor campaign. Academic
examination is confirmed with an 80W investigational model with
48-200V adaptation.
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Figure 1(b) Ripple-less single ended primary inductor converter
with a loosely coupled inductor
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Figure 1(c) Ripple-less single-ended primary inductor converter
with a tightly coupled inductor
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Figure 1(d) Planned soft switching ripple free single-ended
primary inductor converter

Figure 1(e) correspondent circuit of the projected converter

2 REVIEW OF THE PROPOSED CON-
VERTER

The conformist single-ended primary inductor converter are given
away in fig(a). The disconnect inductor description is given away
in fig(b). In the attached inductor description, a droopily joined in-
ductor L¢ is worn in its place of 2 disconnect inductors L; and L.
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Lo and Ly involve the escape inductances of the joined inductor.
The joined inductor description has benefit such as lone magentic
module and a ripple-less situation is linked among the magnetizing
inductance, the rotate percentage, and the seepage inductance Ly
of the joined inductor. Still, the seepage inductance is rigid to orga-
nize in throng production. Providentially, the seepage inductance
Ly is not associated among the ripple-less situation. Consequently,
a securely attached inductor could be utilized among an supplemen-
tary inductor La as a substitute of Lys as shown in fig(c).

The diagram of the projected soft switching single-ended primary
inductor converter by way of a ripple-less input current is given
away in fig(d). In the projected converter, the ringing inductor L,
and the vigorous secure cell hold the S, and the secure capacitor C,
are further to the conformist SEPIC converter given away in fig(c).
The correspondent circuit of the projected converter is given away
in fig(e). The joined inductor L, is reproduction as the magnetizing
inductance L,, and an model transformer with a spin fraction 1:n.
The diodes D,, and D, are the intrinsic remains diodes of the S,
and S, are activate inequitably and the duty fraction D is stand
on the S,,. The procedure of the projected converter is one chang-
ing phase T, canister be separated into 5 method as given away
in fig(2). To abridge the fixed state investigation, it is understood
that folks capacitor C, C, and C| have hefty ethics and the voltage
ripples athwart thrm canister be overlooked.

Former to method 1, the S, is performing. The exert a pull on
inductance current I, is forthcoming to its least value 4,2 and the
I}, is draw near to its least value I;,; and the output diode is not
performing.

MODE 1[to,t1]: Next to to, the auxiliary switch S, is spined OFF.
Afterward, the power hoard in the magnetic machinery such as L,
L, and L,, begins to arraign C; and liberation C,,. Consequently,
the V, crosswise S, beginss to mount from 0 and the V,, crosswise
Sm begins to reduce from V... While the capacitors C,, and C, are
dreadfully little, the shift time space T}14 is especially little. While
the shift space T}; is especially little, every current sinuous during
the magnetic machinery are measured stable through this method.
MODE 2 [t1,t2] : Next to t1, the Vi, appears at 0. Afterward, the
carcass diode D,, is crooked ON. Behind to the gate indicator is
functional to the S, and the waterway of S, acquires above the

1858



International Journal of Pure and Applied Mathematics Special Issue

current sinuous from first to last D,,. Because the V;  is secured
as 0 among twist lying on of D,, ahead of S,, is crooked ON, 0
voltage spin on of S, is attained. In this method, the input V, is
functional to L,, and the current I, enlarges frequently from its
least value Ir,,.

3 SIMULATION RESULT

Figure 2 Output Waveform
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Figure 3 Inverter Waveform

While the V; at the resulting face of the united inductor L. is
nVin, the Vi, crosswise L, is (Ve — Vi, — Vi) Lo /(Lo + L) Conse-
quently, the resulting current is decline frequently from its highest
value I1,1. By the stop of this method, the current iy, appears at
its highest value I1,,,; and the least cost I,2. MODE 3 [t2,t3] : The
switch S, is crooked OFF on t2. Then, the voltage vsm enlarges
from 0 then the V,, decline from V. next to the identical time un-
paid to the power hoard in the magnetic machinery. Among the
identical hypothesis as in method 1, the evolution time period T}y
canister be simplify T}s is unimportant. Every part of the currents
are unspoken stable throughout Tjs.
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Figure 4 Gate Pulse

MODE 4 [t3,t4] : By the side of t3, the V;, appears at 0. Then,
the remains of diode D, is crooked ON. Behind that, the gate indi-
cator is functional to S, and the channel of S, acquires above the
current curving during the diode D,.
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Because the voltage V, is raised as 0 ahead of the switch S, is
bowed ON, 0 voltage activate of S, is reached. In this approach, the
V,, crosswise I, is (V.. — Vi) and the current i, decline frequently
from its highest value 4;,;. Among the activate of S,, the output
diode Do begins to perform. Then the quality among the ringing
inductor L, and the capacitor C; transpires. Because the voltage
crosswise the inductor L, is V, + nVj, — (1 4+ n)V,., the current is
boost frequently in this method .
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MODE 5][t4,t5]: By the side of t4, the yield diode current iD,
getting down to 0 and 0 current rotate OFF of diode D, is at-
tained. While the current varying pace of D, is prohibited by
a ringing method, its reverse-recovery dilemma is extensively as-
suaged. Because the voltage crosswise the inductor L, is (Vi —
nVee +nVin)Lo/(Ly + L), the current is raise in this mode.
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4 CLOSED LOOP CIRCUIT DIAGRAM
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Figure 6 Output Waveform
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5 EXPERIMENTAL RESULTS

Toward prove the steady-stage routine and the conjectural exami-
nation of the projected soft-switching SEPIC converter for photo-
voltaic application, a laboratory model is developed and hardened
with the input (V;,) and output voltage (V,) of 50 V and 200 V
respectively, switching frequency (fs) of 100 kHz and output power
(P,) is 8OW.

6 CONCLUSION

The process belief, conjectural examination, and the implemen-
tation of a soft-switching single-ended primary inductor converter
for photovoltaic submission are obtainable in this article. Here
the projected converter, the united with an auxiliary inductor is
utilized to supply ripple-less input current and accomplish zero-
voltage-switching process of auxiliary switches and the main. The
reward of the projected converter are little voltage stresses, little
switching losses, ripple-less input current, assuage reverse-recovery
dilemma of the output diode, and soaring competence. The aim
reflection of the projected converter is incorporated. The investiga-
tional outcomes based on a model are obtainable for justification.

References

[1] P. UshaRani ,S.Saravanan.Simulation and Modeling Of SEPIC
Converter With High Static Gain For Renewable Application.
IEEE international conference (ACEPT), 2017.

[2] S. Saravanan, P.UshaRani. Review of Bridgeless Discontinuous
Conduction Mode SEPIC Power Factor Correction rectifier.
IEEE international conference (ICGCE), 02 june 2014.

[3] P. F.Melo, R.Gules, E. F. R. Romaneli, and R. C.Annunziato.
AmodifiedSEPIC converter for high-power-factor rectifier and
universal input voltageapplications. IEEE Trans. Power Elec-
tron.,Feb. 2010.

13

1865



International Journal of Pure and Applied Mathematics

[4]

[11]

E. H. Ismail. Bridgeless SEPIC rectifier with unity power fac-
tor andreduced conduction losses. IEEE Trans. Ind. Electron.,
Apr. 2009.

D. S. L. Simonetti, J. Sebastian, and J. Uceda. The factor pre-
regulators: Analysis and design. IEEE Trans. Ind. Electron.,
Oct. 1997.

J.-M. Kwon, W.-Y.Choi, J.-J.Lee, E.-H.Kim, and B.-H. Kwon.
Continuous-conduction-mode SEPIC converter with low re-
verserecoveryloss for power factor correction. IET Proc. Electr.
Power Appl., Sept. 2006.

J. C. W. Lam and P. K. Jain. A high-power-factor single-stage
singleswitchelectronic ballast for compact fluorescent lamps.
IEEE Trans.Power Electron., Aug. 2010.

S. J. Chiang, H.-J.Shieh, and M.-C. Chen. Modeling and con-
trol of PV charger system with SEPIC converter. IEEE Trans.
Ind. Electron., Nov. 2009.

L. Qin, S. Xie, and H. Zhou. A novel family of PWM converters
basedon improved ZCS switch cell. IEEE Power Electron. Spec.
Conf.(PESC), 2007.

M. Masihuzzaman, N. Lakshminarasamma, and V. Rama-
narayanan. Steady-state stability of current mode active-clamp
ZVS DCDC converters. IEEE Trans. Power Electron., Jun.
2010.

X. Kong and A. M. Khambadkone. Analysis and implemen-
tation of a high efficiency, interleaved current-fed full bridge
converter for fuel cell system. IEEE Trans. Power Electron.,
Mar. 2007.

S. Pradhan, S. K. Mazumder, J. Hartvigsen, and M. Hollist.
Effects of electrical feedbacks on planar solid-oxide fuel cell.
ASME J. Fuel CellSci. Technol., May 2007

W. Choi, P. N. Enjeti, and J. W. Howze. Development of an
equivalent circuit model of a fuel cell to evaluate the effects

of inverter ripple current. IEEE Appl. Power Electron. Conf.
(APEC), 2004.

14

1866

Special Issue



International Journal of Pure and Applied Mathematics Special Issue

[14] M. JabbariandH.Farzanehfard, Newresonant step-down/up
converters. IEEE Trans. Power Electron., Jan. 2010

Mr S.Saravanan is Research scholar in Electrical and Electronics
Engineering Department, Anna university, Chennai, India. He has
completed his M.E in Power Electronics and Drives in the year 2012
in JERUSALEM college of Engineering, Anna University, Chennai.
He has completed his B.E in Electrical and Electronics engineering
in the year 2010 in G.U POPE College of Engineering (tuticorin)
Anna University Chennai, India. He has published 3 international
journal and 4 international conference(IEEE Xplore-2).He has 5
years of teaching experience.

Dr. P. Usha Rani is Professor in Electrical and Electronics En-
gineering Department, R.M.D Engineering College, Chennai, India.
She received her B.E. degree in Electrical & Electronics Engineer-
ing from the Government College of Technology, Coimbatore, India,
M.E. degree in Power Systems from College of Engineering, Anna
University, Chennai, India and PhD in the area of Power Elec-
tronics and Drives from Anna University, Chennai, India. She has
published over 18 technical papers in international and national
journals / conferences proceedings (IEEE Xplore-4). She has 17
years of teaching experience. Her earlier industrial experience was

15

1867



International Journal of Pure and Applied Mathematics Special Issue

with Chemin Controls, Pondicherry, India. Her research interests
on application of power electronics to power quality problems and
FACTS. She is life member of Indian Society for Technical educa-
tion.

Mr.R.Selvamanikandan is Assistant professor in Electrical and
Electronics engineering Department, Sri Krishna College of Engi-
neering, Chennai, India. He has completed his M.E in Power Sys-
tem Engineering in the year 2012 in valliammai Engineering college,
Anna University, Chennai. He has completed his B.E in Electrical
and Electronics engineering in the year 2010 in Annai Mathammal
Sheela Engineering College (Nammakkal) Anna University Chen-
nai, India.

16

1868



1869



1870



