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ABSTRACT-

Excessive-effectivity Step-Up Converter by means of using PV method with reduced Diode Stresses
sharing is proposed in this paper. By means of hire of coupled inductor and switched capacitor, the
proposed converters gain high step-up conversion ratio with out operating at severe duty ratio. Because
of reutilize of leakage vigor, the efficiency is developed and the big voltage spike on swap is expanded,
This sorts a low-voltage-rated MOSFET with low RDS(ON) may also be carried out for decreases of
conduction losses .Now including, the decision of diodes is priceless and cheap due to the fact the entire
diminished voltage strains on diodes are the identical. In the end, a 700 W prototype circuit with 12 V
input and 400 output V output is employed to prove the performance, and the highest efficiency is ninety

nine%.

INTRODUCTION

Renewable power systems probably make low
Voltage output, accordingly, excessive step-up
dc/dc converters have been mainly valued and
working in lots of renewable vigor functions [1]-
[5]. Such systems switch energy from renewable
sources into electrical energy, and convert low

voltage into high voltage by way of a step-up
converter, which is able to convert power into
electricity  utilising a DC-Micro  grid.
Consequently, a excessive stepup converter
achieves totally between the techniques because
such system requires a suitably excessive step-up
conversion with excessive effectivity. Fig. 1

Available online:http://internationaljournalofresearch.org/

Page | 342


https://edupediapublications.org/journals
http://internationaljournalofresearch.org/

Lesernationad Journal of Resesrch

p-ISSN: 2348-6848

— International Journal of Research IS5 2308 6548
. ] . . . e- : -
‘rj Available at https://edupediapublications.org/journals Volume 03 Issue 08

& {-__/ IJR April 2016

shows a normal renewable vigor process.
Because of leakage inductance, conventional
step-up converters, such because the improve
converter and fly back converter, are not able to
reap a high step-up conversion with excessive
effectivity. So, various high step-up converters
with ways of coupled inductor and switched
capacitor, which have facets of leakage vigour
reutilize, low voltage stress, and high effectivity
are proposed [6]-[10].
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Fig. 1. Typical renewable energy system

PROPOSED CONVERTERS AND  OPERATING
PRINCIPLES :

The circuit configurations of the proposed
converters are shown in Fig. 2. The proposed
converter | and proposed converter 11 have same
the number of apparatuses, step-up gain and
voltage stresses. The proposed converter Il is

. . Fig.2.The proposed step-up converters. (a) Converter L
integrated and derived from the both proposed (b) Converter Ii. (¢) Converter I11.

converters | and 1.
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The fundamental winding and secondary < T
winding of coupled inductor have Np turns and T §E——
Ns turns respectively, and n is equal to Ns /Np, L1 —
which is defined as turns ratio and may also be et T‘w/ i
controlled to lengthen step-up gain. In foremost Cons T‘* —\
facet, Lm and Lkp denote the magnetizing , T ] -
inductor and leakage inductor respectively, and i Do
the secondary leakage inductor is Lks. The ""? =
— 14 -
. T-n T T -

’ L ’ r ry s !
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Fig.3.Steady waveform of the proposed converter Il in CCM.

(b)

(d)

N
.m

boosting capacitor and switched capacitor are 1

denoted as Cb and Cs , respectively. Within the

circuit evaluation, the simulation results of (e)

proposed converters | and Il are nearly close

apart from the voltage on capacitors. The

proposed converter 111 is the major importance of

operating analysis, which is operated in steady

conduction mode (CCM).The Kkey constant

waveform as well as running modes of proposed

converter 111, are plotted in Fig. 3 and Fig. Four

respectively.
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Fig.4.The operating modes of the proposed converter 111, (a) Mode
I |1 1] (b) Mode I |2, £2]. (¢} Mode L1 |2 #:]. (d) Mode IV |2, 1).
(e) Mode V |£,, £5]. (f) Mode VI |15, 1.

Mode 1 [tO, t1] At t=tO, the power switch S starts
to turn on, and diodes Dsl and Ds2keep on
reversed-biased state, as shown in Fig. 4(a). The
magnetizing inductor Lm still transfers energy to
the boosting capacitors Cb1l and Cb2. Also, the
high voltage energy still provides to output
terminal Mode Il [t1, t2] At t=t1, all
semiconductor devices continue before state, as
shown in Fig. 4(b).The output capacitor Co
variations from discharging state to charging
state, this mode is related to before mode. Mode
I [t2, t3] At t=t2, all diodes are reversed-biased
state apart from diode Ds2, as shown in Fig.
4(c).The magnetizing current and primary
leakage current increase linearly. The switched
capacitor Cs2 boosts the voltage from the
induced voltage of secondary winding and the
boosting capacitor Cb2, which Kkinds the
switched capacitor Cs2capable to have a high
voltage. Mode IV [t3, t4] At t=t3, the diodesDs1
and Ds2 are forward-biased state, as shown in
Fig. 4(d).The switched capacitor Cs2arises to
boost the voltage from the induced voltage of
secondary winding, the boosting capacitor Cbl
and input voltage source Vi , which kinds the
switched capacitor Cslcapable to have a high
voltage. Mode V [t4, t5] At t=t4, the power
switch S activates to turn on, and the diodes Ds1
and Ds2turn off certainly, as shown in Fig. 4(e).

For the meantime, the primary and secondary
windings of coupled inductor are consistently
connected in series, and the magnetizing
inductor Lm starts to transfer energy to the
boosting capacitors Cb1l and Cb2. Mode VI [t5,
t6] At t=t5, the output diode Do activates to turn
on, and the output capacitor Co get replacement,
as shown in Fig. 4(f). For the meantime, input
voltage source Vi , coupled inductor, switched
capacitors Cs1 and Cs2 provide energy with high
voltage gain to output capacitor Co and load Ro.
[1l. STEADY-STATE ANALYSIS The transient
characteristics of integrated circuit are
marginalized to make simpler the circuit
performance analysis of the proposed converter
in CCM, and some formulated assumptions are
as follows: (1) All of the components in the
proposed converter are ideal. (2) Leakage
inductors Lkp and Lks are ignored. (3) Voltages
on all capacitors are measured to be constant
because of substantially large capacitance. By
applying the voltage-second balance to the
magnetizing inductor based on KVL, the voltage
gains and voltage stresses of proposed converters
can be calculated.

SIMULATION MODEL The simulation model
of step-up converter with fuzzy controller as
shown in fig.7 the two inputs like radiation and
temperature are given to solar PV system. Its
converts the heat energy to electrical energy
means DC voltage. This electrical voltage and
current are viewed by both voltage and current
measurement separately. This electrical signal is
given to DC — DC converter. The MOSFET also
connect to this section to improve the efficiency
of the converter. The converter converts the low
level signal to required level with pure DC
signal. The coupled inductor is used to increase
the voltage level and capacitor is mainly filtering
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the DC signal. This pure DC signals are very
high efficiency and these are measured by both
voltage and current measurement and viewed by
scope. The part of output signals are given to
fuzzy logic controller and rule viewer. This
section contains some standard reference values
and rules. The incoming output signal and
reference signal are compared and produce the
difference output is given to PWM generator.
The PWM generator is convert the output value
of fuzzy controller to pulse signal and given to
MOSFET. Depending upon pulse signal the
MOSFET is switched the electrical signal and
the high efficiency of pure DC voltage. In this
system is closed loop system of step-up
converter with fuzzy controller

CONCLUSION The conclusion of excessive-
efficiency Step-Up Converter through making
use of PV approach with lowered Diode Stresses
Sharing is proposed on this paper. By way of
hire of coupled inductor and switched capacitor,
the proposed converters attain high step-up
conversion ratio with out working at severe
obligation ratio. As a result of reutilize of
leakage power, the effectivity is developed and
the significant voltage spike on swap is
multiplied, This kinds a lowvoltage-rated
MOSFET with low RDS(ON) can be
implemented for decreases of conduction losses
.Now including, the choice of diodes is priceless
and cheap considering all of the reduced voltage
lines on diodes are the equal. The derived
converters have the advantages of high voltage
conversion ratio, low vigor change voltage
stress, small input present ripple. The regular-
state system of the resultant converter is
analyzed, and the circuit efficiency is brief to
discover its advantages within the highstep-up,
excessive-output-voltage trade methods.

=

ii]
| %
; dp |l
S
)
@ |
ith

Fig.7.Simulation model of step-up converter with fuzzy controller

Moreover, the reutilize of leakage vigor raises
the conversion effectivity. For the intervening
time, the voltage stress on the power change is
controlled and far shrink than the output voltage
(400 V). Subsequently a 12-V input and four
hundred-V output voltages is put in force and
test to show the effectivity via MAT LAB
simulation. Furthermore, the easiest effectivity is
99% at Po= seven hundred W. As a
consequence, the proposed converter is
compatible for high step-up conversion
purposes.
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