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Abstract—To reduce the ripple in the DC-DC converter and twith variation in load, the change in input voltaayed power
energize the electric vehicle with the alternatwergy source fed into the converter follows the open circuit idweristics
such as sunlight by using the photo-voltaic parel. BEPIC of the PV array.

(Single-Ended Primary Inductance Converter) is rhean

both the step-up and step down the output voltaget's The system can be used to supply constant stepgpedliage
derived from the Buck-Boost converter. The SEPIGvester to dc loads using DC-DC converter. In a sepic camevethe
has a electrolytic capacitors which will increabe electric average voltage is greater than the input voltayesepic
stress in the components and that can be reducetiein converter can minimize switching loss by adoptingsonant
following task and the lifetime of the componensgd in the soft-switching method. Since, the method distributes input
converter can be improved and reverse recovery lman current according to each phase; it can decreaseutrent
eliminated . This will perform well to drive veh&d in urban rating of the switching device. Also, it can redube input

conditions and in highways at reasonable speeds. current ripple, output voltage, and size of the speas
components.
Index  Terms—Electrolytic Capacitor, light-emitting
diode(LED), Power factor correction(PFC), single svtch.
SEPIC
lINTRODUCTION PVCELL ——— \conVERTER[—— Y LOAD

The Conventional sources of energy are rapidly etey.

Moreover the cost of energy is rising and therefols
photovoltaic system is a promising alternative. yrere
abundant, pollution free, distributed throughowt #arth and Fig 1 BLOCK DIAGRAM
recyclable. The hindrance factor is its high ifat&n cost
and low conversion efficiency. Therefore our aim ts
increase the efficiency and power

Photovoltaic cell is a solid state electrical devibat converts
the energy of light directly into electricity byalphotovoltaic
output of the system. It is also required that tamsvoltage is €ffect: Thus the output voltage will be very lowdamot much
supplied to the load irrespective of the variationsolar €fficient. Asepic converter is apower convertéhwan
irradiance and temperature. PV arrays consist cdllghand OUtPut DC voltage greater than its input DC voltagead
series combination of PV cells that are used toegee May be battery orany DC supply unit. Even AC syppiit
electrical power depending upon the atmospheridiitons. €20 be used with inverter (DC to AC) block shoutdused.
So it is necessary to couple the PV array with @&sbo

converter. Moreover our system is designed in sualay that
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[I.CONVENTIONAL SYSTEM

A SEPIC converter is a DOC converter with
buck-boost Sppower converter has an output DC volt
greater than or lesser than when compared to fistiDC
voltage. The circuit consistsef only one switch and tr
control action is by its duty cycle. In SEPIC cortee a
coupledinductor is used to reduce ripplad limit inductanci
requirement. Here a tightly coupled inductor isd.

The existing consists of a electrolytic capacitothe SEPIC
converter-or driving multiple lighting LED lamps is 1
employ the singlestage PFC circuit to eliminate the adcnal
dc—dcstage. State-of-tteet LED drivers using the sin¢-
stage PFC topology have been published in. Theuit
choices involved fly-back, singlended primaryinductance
converter (SEPIC), buchy back , boost fly back, resonar-
assisted buck , budbeost,etc. In compared several offl
PFC topologies for driving LEDs, including boostERC,
forward, fly back, and halfridge. These topologies &
suitable for different power level and customeruiegments
No matter what kind of PFC convertetp balance th
difference between instantaneous input power antbub
power, theintermediate capacitor has to be large enouc
absorb the energy difference. Therefore, the albtic
capacitor with large capacitance is usually usethasnerg)
buffer. Unfortunately, théifetime of the electrolytic capacit:
is limited to several thousand hours under ratedratmg
conditions, which is much shorter than the lifetiofeLEDs
that is generally higherthan 50 000 h. In seveigihting
management ingtitionshave expressed their needs to |
LED drivers with lifetimeover 10 years. lorder to prolon¢
the overall lifetime of LED lighting products,ig necessary to
reduce the storage capacitance so theelectrolytic
capacitors can be adopted.tiéird harmonicinjection into th
input current to reduce the storage capacitancenfirmious
conduction mode (CCM) boost PFC andthe correspgr
implementation circuit is present@dThe major shortcomin
with the third harmonic injection is thatthe rent ripple
flowing into the LEDs is too large, reducinglumirsoefficacy
of the LEDs. This approach is also used toredueeptma-
average ratio of LED current, but the LED currentstrolled
as rectified sinusoidal type with zero valleyvahred 12-Hz
frequency, which may also cause noticeablelumit
variation and color variation to human eyes . Amapph
based on load modularization is reported for remgtie
electrolytic capacitor . The efficiency with thip@oachis toc
low, and also the perforamce depends on the count of
LED load strings.. However, this proposalhas twojam
drawbacks: 1) dimming cannot be achieved the pulse
width  modulation (PWM)current control and
excessivelylarge secondary capaatan6.9 mF), requirin
parallel of a large amount of capacitors.

Fig 2. SEPIC Convertel

The voltage across the switch is very high durirgp

resonancemode. Theefficiency and output power

renewable resource is low. Tharay be input current rippl

and output voltage ripple in thisysten.Switching losses is
high in the boost converter.

II.LPROPOSED SYSTEM AND OPERATION

The SEPIC converter provides a positive outputtags
froman input voltage that varies above and belogvdhtput
voltage. The SEPI@onverter also needs two inductors ar
series capacitor, sometimes called a flying capacithe
SEPIC converter is another option for regulating
unregulated inpupower supply, like a lo-cost wall wart. To
minimize board space, a coupled inductan be used. The
SEPIC converter provide a regulated output voltaigen an
input voltage that varies above and below the dwpltage
The advantages of SEPIC Converter incliAchieve high
step up voltage gain, The energy of the leakagecitad of the
coupled inductor is recycled, Efficiency is imprdyeLow
output voltage and current ripple.

The key principle that drives the boost converterthe
tendency of an inductor to resist changes in ctiri&ien the
capacitor being charged, it acts as a land observes energy,
when being discharged it acts as an energy sourbe
voltage produced during the discharge phase iseckkm the
rate of change of current, and not to the origictarging
voltage, thus allowing different input and outpultages.
There are many versions of SEPIC converter, hareupled
inductor version is taken and advantage being singlgnetic
component. In the conventional circuit a tightlyupted
inductor is used with additional induct
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Fig 4. ValleyFill SEPIC Converter
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Fig 3. Block Diagram
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The valley-fill circuit within the SEPIGerived convertel thl ! i
adopted for electrolyticcapacittess LED lighting ipk_Lb i _ 1_
applications. Unlike the previous usage of the ey-fill

circuit for improving the power factor and reducitng outpu

voltage ripple, the major function of the vall@y-circuit is to ;

break the low frequency loop in the SEPIC convestad to )

reduce the voltage stress of the intermediate dapand
output diode.

The applications of SEPIC converters incladd/ DC from a
truck battery musbe stepped down 12V DC to operate a

i 4

radio, CB transceiver or a mobile phone,12V DC frarar iLl]A
battery must be stepped down to 3V DC, to run aqel CD g
player, Used in DC motor drive, In applications tsuas pk_L0
uninterrupted power supply (UPS) circuitcaconverter fee
batteries, DADC converter forms a principle compon

The advantages of Valleyl- circuit includesA A
high efficiency dc/dc boost converter to incredse overall Ips
efficiency of PV power conditioning system (PVPCThe
single-switch type softwitching boost converter ci
minimize switching loss by adopting a resonant-switching

method. No additional switches are needed forsseiichinc.
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Fig 5. Modes of Operatior
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MODE 1 MODE 3

Interval [tO, t1 ]: Prior to this interval, the currents throu Interval [t2, t3 ]: In this interval, curreriLO continues to
Lb andLO are at zero level. When swit€ is turned ON a  decrease through the freewheeling diD5. This interval
t0 , diodeD5 is reverse biased. Dio@x2 of the valle-fill ends when the current Bb reaches ze.

circuit is also reverse biased.

hkccccmma= === === il = — Fig 8. Mode 3
Fig 6.Mode 1
MODE 4
Therefore, capacito@l andC2 are in parallel and serve Interval [t3, t4 ]: This interval is a resting stage, where
the charging power supply of inductano@ Hence, curreni switches and diodes are OFF and all branch curegetgero
iLb andiLO begin to increase linearly.This interval endsew The converter stays in this state until swiiQl is turned

switchQ1 is turned OFF, initiating the next inten ONagain.

MODE 2 iy

Interval [t1, t2 ]: When switchQ1 is turned OFF, diodDx2 —02

of the valleyfill circuit is forward biased, anDx1 andDx3 | —id

are reverse biased. Thus, capacit0tsandC2 are in series Tl =] D,

and absorb the discharged energy from inducLb. G y.r),__,

Meanwhile, theoutput diodd5 becomes forward bias: tenn = | Ds

carrying the sum ai_b andiL 0. —’HW‘—"—H—’—”—'-H'— .

L, D,, [

|(""'I |.--a_,_H___ Vieet, /-:D UTIR L Ve
B ® % BT 3
T / * 5 _I: 0, tro

Fig 9.Mode 4

Fig 7. Mode 2
Thus, currentsiLb and iLO decrease linearly at the ra

proportional to (¥C1+V0-vrect) andV0, respectively This
interval does not end until currehb reaches ze..
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SIMULATION OF PROPOSED CIRCUIT
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SIMULATION OF CONVENTIONAL CIRCUIT

Fig 11 Simulation of proposed circui

CONVENTIONAL OUTPUT VOLTAGE
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Fig 10.Simulation of Conventional circuit Fig 12. Conventional output Voltagr
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PROPOSED OUTPUT VOLTAGE

applications due to its inherent output

Low ripuierrent

source. Low ripple in the output voltage and currdn
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Fig 13. Proposed Output voltage

PROPOSED OUTPUT CURRENT
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Fig 14. Proposed Output current

COMPARISON TABLE

Conventional Proposed
% of Voltage 6.68% 0.000124%
Ripple
% of 6.31% 0.0012%
CurrentRipple

Fig 15. Table of Comparison
IV.CONCLUSION

This paper has presented a battery for supplying
high-power to electric vehicles based upon a SEPI
converter. It can be concluded that the SEPIC atevés a
very interesting option for high power and low powe
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1)

2)

3)

summary, it can be concluded that this paper hesepted a
T complete analysis of the proposal, low reversevegoloss,
for a high-power electric vehicles, with its mostportant
parts being described in detail. The electrolytapacitor's
poor performance due to injection third harmonias the
circuit. Valley-fill circuit will provide best regicement for the
huge electrolytic capacitor the boost and buck aipan of the
SEPIC Converter will improve the performance of tedicle
based on photo voltaic panel.
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