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Abstract— In the previous two decades, the depletion of fossil fuels has led to applications with renewable energy sources. The
approach for renewable energy application is to achieve eminent static boost ratio from with miniaturized ripple content in both
current and voltage. The novel converter discussed in this paper isderived by combining the concept of interleaving and cascading of
boost converters. The presented design has a dual phase boost converter followed by a stage of boost converter which as a whole acts
like dual phase dual stage boost converter. The interleaving concept is utilized in dual phase boost converter to reduce the voltage
current stress created in boosting process and its output is boosted by the dual stage boost converter which improves overall efficiency
with respect to the existing systems. The converter is designed for a power rating of 200W with output voltage of 192V for an input
voltage of 12V obtained from photovoltaic source at a switching frequency of 50K Hz thisillustrate the advantages over other existing
converters . The different parameters of the proposed boost converter are contrasted with that of a conventional boost converter.
Furthermore, the simulations results of the proposed converter are presented to validate the system design. The results exhibit that
this converter achieves a predominant performance over other dc-dc boost converters by offering improved efficiency and voltage
gain, while having lower input current ripple.

Keywords— dual phase; dual stage; voltageripple; current ripple.

day there is a huge interest for outstanding efficiency, high
[. INTRODUCTION stationary gain, minute size and low-cost DC chopper.

The demand for electricity is getting expanded day by day.Holw.ever, thed con\éec?norllal bC chopger cor(ljverter IS a
Electricity generation by non-renewable energy sources is>0'ution towards a DC voltage step up but needs to manage

facing the issue of its limited availability and its heavy with issue.s of _high ripple currents, high power dissipation
expenditure [1]. The way to deal with the demand is by and non-isolation.  Another option is to use flyback

extracting more energy within the available ones and byconverter. Though flyback converter gives isolations but
shifing to renewable sources of energy [2]. The uses transformer for achieving high gain which makes the

spontaneously restored renewable energy sources such gonverter bUIkY [6]'

sunlight, wind, tides can be utilized forever .Solar energy is . The fla\_/vs In |$olated converters can be handl_eq by
considered as the ultimate resource as it is a costless neve}[nplgmentlng mulnlevel DC-D_C_conyerters [7]. Conjoining
ending energy source which is enormously accessible acrosgon"smated W'th voltage multiplier gives high voltage boost
the globe[3].For the sake of attaining large voltage level at'ati0 in the multilevel DC-DC converters. The step-up ratio
output the series arrangement of solar photovoltaic cell or©' voltage in dc choppers with many levels relies on the

arrays is not viable. DC-DC converters with high boost ratio count of levels at thg output. In th_is way with a.specific end
are crucial to generate large level of output from solar 9@l to accomplish high voltage pick up, levels in the output
photovoltaic [4], [5] must be expanded and it will build its unpredictability [8].

In the last couple of years, research attention has been
rpiverted towards the development of high voltage converters
with less percentage of duty cycle ratio by cascading more
athan one conventional boost converters. The Cascading

The conventional DC voltage boost converter is a critical
power converter in the electronics domain, and has bee
utilized broadly in many industrial, automotive, commercial
and numerous modern battery powered applications. Now
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causes in higher ripple content at the output voltage and ;  ; ~ 180Degreefhaseshift | RESULTANT RIPPLE
current. To overcome the problem of ripple content in 12
voltages and current due to switching a method is to
interleave more than one converter [9]. The ripple frequency
has surged up by cause of interleaving in multi-phasing
following cut down of the filter dimensions. Specifically, the
dc-dc converters utilizing interleaved concept [10] has the . !

upper hand because of cutback in ripple content of inductor . Lo !
current and output voltage. Interleaved boost converter using : |

. . . . X 512 Open I—] I | | I—I.—I—]_
Silicon Carbide (SiC) power switches offers higher |- Closed ‘ : PHASE]
switching frequency with reduced losses and restricts the| - - PHASE S
maximum dv/dt ratio [11]. Control over the current sharing LI Closed il 1

between the phases can be achieved by utilizing digital pulse
width modulation Techniques [12].

Cascading the input voltages of buck converter in series
and paralleling their output was the method proposed by _
Leong et al. [13]. The analysis and design of a dc step “pgngcurfixglé?gg(u@qﬁsv) ~50KHz
converter with low current stress by integrating the conceptsOutput PoweiP,) _ZOSV\'/’V

Ny - o) =

of multi-phase and multi-stage scheme was presented byI'he static gain of the conventional boost converter is

Retana et al. [14]. expressed as:
The proposed dual phase dual stage converter will provide P ’

rise of step up gain with the help of dual stage boost Vin
converter with reduced current and voltage stress benefitted Vo = 1D 1)
by the interleaving of dual phase boost converter.

Fig. 2 Dual phase inductor and resultant current

Input Voltag€V;,) =12V

whereD is the switching dutgycle. Therefore, for above

[I. MATERIALS AND METHOD given parameters switching duty cycle [1B] is calculated
A. Dual Phase Boost Converter as Vo—Vin)
o o _ ) D =" =075 (2
1)  Circuit Description and Operational Analysis of Yo

Dual Phase Boost Converter: The dual-phase boost
converter can be built by paralleling one more leg to
conventional boost converter as shown in Fig. 1.

The Equivalent load is calculated as:

2
Ry = 2°=11.520 3)
L12 D12 Po
The inductor current is given by,
I =" _—16674 4
L11 D11 L_phase — Ro(1-D) : ( )
OO ¥ $R
Considering 40% peak to peak ripple, ripple current
Vin T s11 s12 LT
Al ppase = 6.674
Fig. 1 Dual phase boost converter The inductor value is given by
Fig. 2 exhibits a 180-degree phase shift between the L — VDT _ 5c 99,1 5
triggering of switches to provide interleaving in dual phase Phase = Al vhase H (5)

boost converter. Reduced ripple content and doubling in

frequency occurs due to elimination in ripple among the where T is the switching period. Considering 4% ripple in
different phases [15]. The output to input ratio of dual-phase gytput voltage, the capacitance value is given by

boost converter and conventional boost converter are

identical. _ VDT _

2) Design Consideration of Dual Phase Boost C = vory = 32:55uF ©)
Converter: The conventional boost converter is designed
first. With the same obtained values of inductor and B. Dlual Stagel?t_mst Converter ) ]
capacitor one more leg is connected parallel to the With a specific end goal to accomplish a larger step up in
conventional boost converter to construct the dual phase@rdinary chopper circuit the enforced duty ratio required is
boost converter. For the following specifications the More. The duration for which the semiconductor control
conventional boost converter equations are presented. switch is kept closed is more as the inductor keeps

accumulating the charge. In such case, the OFF time will be

of short parts, contrasted with ON interval of the switch. The
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discharge of the inductor needs to be within the OFF interval. —— S
Duty ratio near to 1 will continuously be a danger to the L1 ‘ L '
framework, making the semiconductor devices get harmed l l
as the dissipated power surpasses the rated.

The Dual Stage boost converter is a series of two boost = = Ta 3
converters with an outcome of voltage at the output { W

expanding in a geometric progression. The Fig. 3
demonstrates the architecture of boost converter with two

Vin

stages to accomplish a huge boost ratio. The outcome of Fig. 5 Both switches OFF
each stage will move as the input of the accompanying stage . o
and in this manner the step up occurs. The voltage transformation for two-stage booster is given
as,
1 1 )?
g S-S o N o=V, =(5)n=(5) v (7)
L1 L1

whereV, ,V, are the output voltages of first and second

stages respectively for the rated input volddgeSimilarly,

‘E: 8 S o T gR the current relation is given by,
Iy =(1=D)l,; =(1—D)I, (8)
. . where |, ,are the inductor currents of first and second
Stage 1 Stage?

stages respectively for the rated output curtent
Fig. 3 Dual stage boost converter

2) Design Consideration of Dual Stage Boost Converter:
The dual stage boost converter is designed for the following
specifications

1) Circuit Description and Operational Analysis of Dual
Sage Boost Converter: The architecture of boost converter
with double stages is achieved by connecting two individual
boost converters in series manner. Higher static gain can bénput VoltageV;,) =12V
obtained by appending a greater number of stages. Sincéutput Voltage(V,) =192V
same duty cycle is given for the switches of all the stages inSwitching Frequendysy,,) =50KHz
the converter, circuit operations in a switching cycle can be Output PowefP,) =200W

concluded for two states, ON and OFF cycles. The Table 1The rated load for given output pOWéRout) =184.3%2

interpret_s the staFus of the two step-up convert_ers in SeriesI'he static gain of dual stage boost converter is given by
connection for different states of the two switches. The

equivalent circuit diagram of the two state operations are

2
shown in Fig. 4 and Fig. 5. Vy = (ﬁ) V; 9)
TABLE |
SWITCHING STATUS OF DUAL STAGE BOOSTCONVERTER whereD is the switching duty cycle. Therefore, for above
Switch | Switch given parameters switching duty cyde is 0.75.
States S1 S2 Status First stage output capacitance voltage is given by
Vin supplies energy td
inductor L1, capacitor C1 V. = Yin _ 48y (10)
. transfers its stored energy 1o 17 1-p
First ON ON .
L2, the stored energy in the )
output capacitor C2 is Second stage output capacitance voltage or the output
delivered to the load. voltage is given by
Inductor L1 discharges its _( 1N\,
energy through charging aof Vo = (E) Vip = 192V (11)
capacitor C1, inductor L2
S d OFF OFF . ; . . .
eeon discharges by charging  First stage inductor current or the input current, for the load
faFaC(ljtor C2 and supplying  current ofl, = 1.04Afor above specifications is given by
o loa
1 2
. . I, = (E) I, = 16.64A (12)
Ll L
[ Second stage inductor current is given by
- 51 cl 3 =¢1 2R _ (1Y, _
= \ l Ly = (=) Io = 4164 (13)
. | Considering 40% peak to peak ripple, for switching time

period T the inductance values are given by
Fig. 4 Both switches ON
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L, =222 = 26.99uH (14) employed at the primary level of the double stage boost
Al converter. A Dual phase Dual-stage boost converter which

Ve DT provides a high boost ration and has significantly less stress
j— mn

L, = = 431.65uH (15) is demonstrated in Fig. 6. Though, the dual phase dual stage
boost converter has more components it is remunerated by
Considering 4% peak to peak ripple, for switching time better efficiency.
period T the capacitance values are given by
L12 D12 {_::;-’_“ D‘;Z.
_ DT _
¢, = AViRG 32.55uF (16) y o |
l Bt > R
VoDT

WhereR,, R, is the equivalent load of first stage and Fig. 6 Dual phase dual stage boost converter

second stage. IIl. RESULTS ANDDISCUSSIONS

C. Dual Phase Dual Stage Boost Converter The stage by stage simulation results of Dual Phase Dual
Generally, as per the power equality law the dc-dc Stage Boost Converter simulated using MATLAB —Simulink

chopper with high boost ratio must deal with its very high is explained below. All the simulations were carried out for a

current at the input compared to that of its output. Thus, theswitching duty ratio of 0.75 for the time interval of 10ms.

semiconductor control switches at the input undergoes stress. )

In boost converters with more than one stages, compared té“ Smulation Results of Dual Phase Boost Converter

other control switches the switches in first stage must deal The Dual Phase Boost Converter was simulated with the

with higher stress. parameters mentioned in Table 2 and the MATLAB
To accomplish the benefits of the two modalities, dual Simulink model of the same is shown in Fig. 7.

phase booster is incorporated in dual stage step-up. To

interleave the stress due to larger input current dual phase is

<=0

Continuous
Compare
To Constant1

powergui

Switching Clock
<=0

Compare
To Constant

—
12 iL12 L_

Lk

e i
Output Current >
| - ‘: 2 “
iin >
[ ! Dual Phase Current
Input Voitage —I_
La.
+
—a.
T Output Volta
T P 9e . Input Output Voltage
—l—

Voltage @Output

nput Voltage

Fig. 7 Simulink Model of Dual Phase Boost Converter
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The waveforms of voltages at input, output and output
current of Dual Phase Boost Converter are shown in Fig. 8.

For the input voltage of 12V DC the output reaches steady =~

state value of 47.92V after 2ms.

TABLE I
SIMULATION PARAMETERS OFDUAL PHASE BOOSTCONVERTER

Parameter Value

Input Voltage 12V

Output Voltage 48V
Output Current 4.17A
Switching Frequency 50KHz
Inductor 27uH
Capacitor 33uF
Resistor 11.52)

Output Current
Output Violtage
Input Volttage

Voltage(V),Current{A)

T T T T T T T
1 2 3 4 5 6 7 8
Time (seconds)

Fig. 8 Input voltage, output voltage and current

9

ol —

nx

—1 T ¥ Trace Selection
20 — L2
—in

Resultant

Resultant

* ¥ Signal Statistics
Value
1.960e+01
1.528e+01
4.329e+00
1.76Te+01
1.732e+01
1.778e+01

Time
6.845e-03
6.650e-03

10

Currel

Max

Min

Peak to Peak
Mean

Median

RMS

5

o

6.65 87 875 6.8 B85

Time (seconds)

6.9 6.95 7

%102

Fig. 11 Enlarged and signal statistics of resultant current

The switching pulses for the two switches S11, S12
respectively of Dual Phase Boost Converter are shown in
Fig. 12 Each switching pulse has a 180-degree phase shift
among them for the same duty ratio of 0.75.

Amplitude

5.58 5.505

Time (seconds)

Fig. 12 Phase shifted switching pulses in dual phase boost converter

The ripple percentage in the output voltage and resultant
inductor current can be calculated using equation (18) with

The input voltage, output voltage and current waveforms the statistics of peak to peak and mean shown in Fig. 9 and

of Fig. 8 has been enlarged for a time interval of 7.1ms to

7.6ms which demonstrates the ripples in the output voltage is

shown in Fig. 9. The equation for ripple percentage is given

by
(peakeeto peak)

mean

ripple = * 100 (18)

F ¥ Trace Selection

Output Woltage

Outout Current |
Outsut Vatage |
~ Input Voltage

% ¥ Signal Statistics

Time
6.980=-03
6.8052-03

Value
4.792e+01
4.726e+01

6 576e-01
4 757e+01
4.7722+01
4.757e+01

Max

Min

Peak to Peak
Mean

Median

RMS

Voltaga(V), Current(A)

72 73 74

Time (seconds)

7.5

10

Fig. 9 Enlarged and signal statistics of output voltages

The individual phase inductor currents iL11, iL12 and
their resultant current are shown in Fig. 10. The magnitude
of individual phase inductor currents is same. The inductor

Fig. 11 respectively.

TABLE lll
DUAL PHASE BOOSTCONVERTERRESULTS

Parameter Value
Output Voltage 47.92V
Output Current 4.159A
Resultant Inductor Current Ripple 24.58%
Output Voltage Ripple 1.38%

The Output voltage, Output current, inductor current

ripple and output voltage ripple percentage of Dual Phase

Boost Converter obtained in simulation for a input of 12V

DC are shown in Table 3. The conventional boost converter
was designed for inductor current ripple of 40% and output
voltage ripple of 4%. With the help of dual phasing in the
boost converter the ripple in inductor and output currents has
dropped to 24.58% and 1.38% respectively.

currents start the charging discharging cycle from the time of B, Simulation Results of Dual Stage Boost Converter

2ms.

z

H— iz
—in
++{— Resultant |~

B
=3

Current(A)
5]

o

|
0.001

=)

i i i i i i
0.004 0.005 0.006 0.007 0.008 0.008
Time (seconds)

Fig. 10 Individual Phase Inductor current and Resultant

| |
0.002 0.003 0.01

The Fig. 11 depicts the magnified individual phase and
resultant inductor currents of Fig. 10 for a time interval of
6.65ms to 7.0ms which demonstrates the ripples in the
inductor current. Theoretical ripple reduction and doubling
of ripple frequency in inductor current of dual phase boost
converter due to parallel modality which is depicted in Fig. 2
and is strongly validated by the simulation result shown in
Fig. 11.
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The Dual Stage Boost Converter with the parameters as

shown in Table 4 was simulated using MATLAB Simulink
and is shown in Fig.13

TABLE IV
SIMULATION PARAMETERS OFDUAL STAGE BOOSTCONVERTER
Parameter Value
Input Voltage 12v
Output Voltage 192V
Output Current 1.042A
Switching Frequency 50KHz
First Stage Inductor 27uH
Second Stage Inductor 432pH
First Stage Capacitor 33pF
Second Stage Capacitor 2.03uF
Resistor 184.60
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Fig. 13 Simulink model of dual stage boost converter

The Fig. 14 shows the input voltage, first stage output
voltage, second stage output voltage and output current In Fig. 17 inductor current IL1 is the current flowing
waveforms of Dual Stage Boost Converter. Time interval of through the inductor at first stage and inductor current IL2 is
4ms is elapsed before the First stage output and second stagbe inductor current of second stage. IL2 is the output
output voltages reaches steady state value of 47.7V ancurrent of first stage boost converter. The Magnitude of L2
191.7V respectively for the applied input voltage of 12V will be less than that of IL1 as the converter is of boost type.

DC.
__ 50 . . T
< | | '
25 . . o — i
N | A .
< i o |
2 Rt o 520
g | | m— Cutput Current E |
3 150 | Output Voitage =2 10 | | | | | | | |
oy ! | | “ Input Voltage “ 1 i 1 i i i f 1
‘g: 100 — First Stage Output Voltage (i} 0.0 002 0003 0004 0005 006 0007 0008 0009 .
% l ~ | Time (seconds)
> [ | Fig. 17 Inductor currents at each stage
0 | L
Al ™ The time interval between 7.8ms and 8.035ms of the Fig.
Fig. 14 Voltages at each stage of dual stage boost converter 17 is taken to demonstrate the ripple content of each stage

inductor currents and is shown in Fig.18.
The Fig. 14 is stretched between the time interval 8.3ms
and 9.3ms to demonstrates the ripples present in outpu *

P, N T T Y T I N T T T

voltages of first and second stages and is shown in Fig. 15. %j‘: VWV VVW WW WW VVW VWV WW WW VWV WW ”
g S WNW‘i\MRWPT\W\J NFW\TWM\{\MJWI g 0 1:15
E 150 |- | i Output Current gs A A T A A A PP A T AR A
= | ‘ Output Voltage
2 100 Input Voltage %8 79 8 B 82 83 84 85 86 87 88
%, First Stage Output Voltage Time (seconds) x10°3
g ”rmmmlmww"lmﬂl"’"“ I | i Fig. 18 Enlarged waveforms of inductor current IL1, IL2
.g = i i o i i ] :

83 84 B85 B8 87 88 89 2 21 92 93

The Fig.19 gives the statistics of inductor currents IL1,
Time (seconds) wio

IL2 flowing through the two stages from the Fig.18.
Fig. 15 Enlarged waveforms of voltages at each stage

7 ¥ Trace Selection A T ¥ Trace Sedection o
. . . 1 w1 L2 = —]
The Fig.16 shows the statistics of first stage output ! :
voltage and second stage output voltage for the Fig.15. Y el i | b e 2
WVatee Time Walus Tame
_ _ _ ; Max 2118401  T.755e03 | |Max 51062400 BEGSedd
¥ Trace Selection EES = w Trace Selection nx
I= T | 3 | M 1.540e+01 B E0e00 P JEFBa+{NE T 50003
|Fust Stage Output Voltage = | || |ouipuwt woRage - | ~
L = = e— = = Peaklo Peak  5.778e+00 Peakto Peak  1.57B=+00
F v Sigmal S.taas::-:a‘e Tlmh Fw Signal Sm-f.s]::‘.un . | Wbesans 4 BFie+01 Mbean 223800
[ro- srieane  Chasesny | s 181Bestz 552003 | Mean 1. T3e+l Rdedian 4030+
Plin 4 FE%e+01 563503 Pin 1. 8L0e+02 B¥F5e-03 | Rass 1 E%e+01 RIES & 3Ba+{NE
Peak to Pealx 2 024e+00 Peak to Peak T.7Z28e+D0 L
—— e il s Fig. 19 Signal statistics of inductor current IL1, IL2
RAES £ 4The+01 RMS 1.880e+02 . . .
) : - The switching pulses for the two switches S1, S2 of dual
Fig. 16 Signal statistics of voltages at output of each stage

Stage Boost Converter with duty cycle of 75 percentage is
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shown in Fig. 19. Both switching pulses are identical with no

phase shift between them. i i i 1 1 1 1 I
A — INPUT VOLTAGE
10 o I I T I Output Voliage
| S_, | | ‘ ‘ ‘ ‘ ‘ First Stage Output Voltage
|—swsz 8200 [T N e — = i i
sl | B i *l | 1 3 ool A | | | | | |
=
,§ 1l | i [l | | Al | | | | \ \ |
2 2
N ] W N ]
< | | | [T T [ —
2f — | I | 1 B i u{) 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 001
| Time (seconds)
| | |

Fig. 21 Voltages at each stage of dual phase dual stage boost converter

3 345 32 325 33 335
Time (seconds) 10
Fig.20 Switching pulses of switches S1, S2 The Fig. 21 is stretched from 7.3ms to 8.9 ms to

demonstrate the ripples in output voltages of first sage and
The ripple percentage in the output voltages at first stagesecond stage boost converter and is shown in Fig. 22. First
and second stage and inductor currents of first stage andtage output is nothing other than output of dual phase stage.
second stage can be calculated by equation (18) with the
statistics depicted in Fig. 16 and Fig.20 respectively. The “[ 77 ; 5 T S : T 3
first stage output voltage, second stage output voltage, | | | | ‘ | — G
output current of Dual Stage Boost Converter obtained in o Cuput Volsge
simulation for an input of 12V DC are shown in Table 6.

g

— First Stage Output Voltage

| | |

C. Smulation of Dual Phase Dual Stage Boost Converters

The MATLAB Simulink model of Dual Phase Dual Stage
Boost Converter simulated with the parameters depicted in
Table 5 is shown in Fig.23. The Fig. 20 demonstrates the 4 % & S 4 & e
waveforms of voltages at input, output and output current of
Dual phase dual Stage Boost Converter. Since the input
voltage of 12V is applied, time interim of 4ms is taken for  The Fig.23 shows the statistics of output voltages of first
the output at first stage and second stage to settle at steadytage and second stage for the Fig.22.
state values of 47.9V and 191.8V respectively.

Voltage(V). Current{A)
g
T

£
|

Fig. 22 Enlarged waveform of each stage voltages

TABLE V
SIMULATION PARAMETERS OFDUAL PHASE DUAL STAGE BOOST T Tiate Slocli B [P TeareSelditiin =
CONVERTER First Stage Output Votage = [——|| [utput Vioktage -
Parameter Value 7 ¥ Signal Statistics #%| [T Signal Statistics %
|nput Vo|tage 12V Valus Time Valwe Time
Output Voltage 192V M 4667e+01 7650003 | | Max 1978e+02  7.440203
Min A551e+01  T455203 |  Mn 184tes0? T E55ed3
QUtPUt Current 1.042A Peakto Peak 7.591e-01 Peakto Peak  T645e+00
i Switching Frequency 50KHz Meean 4631401 Mean 15808502
First Stage Phasel Inductor 27uH Misdian 46582401 Meedian 1.867e+02
First Stage Phase?2 Inductor 27uH RMS 4.631e=01 RMS 1.860e+02
5900”0' Stage Induptor 432pH Fig. 23 Signal statistics of first and second stage owpliages
First Stage Capacitor 33uF
Second Stage Capacitor 2.03uF
Resistor 184.82

Compare
To Canstant!
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i m
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9
2
2
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Compare
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=

E

.

INPUT VOLTAGE  yigizag

JT- DC Voltags Su;ll. el - - . ot i
— T I ‘
_.L . Ouput Valtage

Fig. 24 Simulink model of dual phase dual stage boost converter
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inductor.

Inducter Currents{A)

8.68ms to observe the ripple content in inductor currents of

In Fig. 24 inductor current IL11 is the inductor current stage and inducto_r currents of firs_t stage and second stage.
through the first phase of first stage, IL12 is the inductor The Table 6 depicts the comparison of dual stage boost
current of second phase in first stage. Magnitude of IL11 andconverter and dual phase dual stage boost converter.

IL12 are same but with a phase shift of “i8@&harging and
discharging cycle. Resultant is the resultant inductor current
at first stage. IL2 is the current flowing through second stage

TABLE VI

COMPARISON OFDUAL STAGE BOOSTCONVERTER ANDDUAL PHASE

0

BOOSTCONVERTER
Dual Phase Dual
Parameter Dual Stage Boost Stage Boost
—r Converter Converter
Lz
i . First Stage Output Voltage 47.7V 47.8V
Resutant Output Voltage 191.7V 191.8V
! Output Current 1.03A 1.04A
/\ o~ First Stage Inductor 33.51% 24.80%
. ‘ ‘ . W Current Ripple
0001 0002 0003 0004 0005 0006 0007 0008 0009 001 Second Stage Inductor 39.1% 38.23%
Time (seconds) Current Ripple
Fig. 25 Inductor currents at each phase and each stage First Stage Output 2% 1.6%
Voltage Ripple
0, 0,
The Fig.25 is intensified for a time interval of 8.55ms to \S/gﬁggg gfggleeoumm 4.13% 4%

each stage and is shown in Fig. 26.

Inductor Currents(A)

phases IL11, IL12 and their resultant of first stage and converter.
inductor current at second stage IL2 for the Fig. 26.

¥ Trace Selection "

w
=]

From the table it has been observed that the proposed

converter provides drop in inductor current and output

o

g

0

]

— Lz
iz

Resultant

I I I I
862 884 8.66 868
Time (seconds) <107

Fig. 26 Enlarged waveforms of Inductor current

|
8.58 8.58 =X

voltage ripple at first and second stages which makes the
o dual phase dual stage boost converter more efficient.
Resultant inductor is considered as the first stage inductor
current.

IV. CONCLUSIONS

The dual phase dual stage Boost Converter effortlessly

F ¥ Trace Selection

_he;u?‘.an[ - I — L2 =
7 ¥ Signal Statistics * ¥ T Signal Statistics nx
WValue Time Value Tima

Waoc 1.521e+0 858503  Max 4 57 3e+00 B 585e-03
Whin 1497+ B.5T0e03 | Min 3 3562+00 B E80e-03
Peak to Peak 4 240e+00 Peak to Peak  1.608=+00

Mean 1. 70%e+01 PMean 4 Me=+00

Median 1. 70%e+01 Median 4 430=+00

RIS 1 T22e+ RMS 4 24B=+00

The control pulses for the two switches S11, S12 shown

Fig. 27 Signal statistics of Resultant Inductor Current and IL2

(1]

in Fig. 28 are of dual Boost Converter which overall makes i
the first stage of the proposed converter.S11 and S12 dre 186!
phase shifted .The switching pulse the switch S2 in second
stage of the converter is identical to that of switch S11 in 3
dual phase boost converter.

AMPLITUDE

_—11.82
— (4]
(5]
5.62 5625 563 5635 564
Time {seconds) 1072
Fig. 28 Switching pulses of three switches S11, S12, S2 [6]

The equation (18) can be used with the statistics portrayed
in Fig. 23 and Fig. 26 can be utilized to calculate the ripple

; : !
percentage in the output voltages at first stage and secon
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By indistinguishable parallel methodology,

current at input gets partitioned. In dual phase boost
converter reduced ripple content and doubling in frequency
occurs due to elimination in ripple of inductor current among

the different phases. This gives the best approach to cut
down the size of the filter, prompting to a compressed

converter. The dual phase dual stage booster topology will
be best appropriate proficient framework for the applications

which desire reduced ripple. The simulation results confirm

the theoretical assumes
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