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Abstract—This paper presents an design and modeling of
coupled inductor interleaved boost converter with éw ripple
circuit. Based on the conventional converter, twoapacitors, two
coupled inductors, and two inductors are added asolv ripple
circuit in the proposed converter.Here proposed coverter is used
to reduce the input,output current ripple and alsooutput voltage
ripple in higher range.Here for implementation purpose 36v
input voltage and 50v output voltage dc-dc converteoperating at
100khz switching frequency is constructed.The outgu is
implemented and verified by using MATLAB Simulink.

I ndexTerms—Interleaved boost converter,Coupled
inductor,dc-dc converter
1. INTRODUCTION

.G.Nirmala,M.E

t. Joseph'dege of Engineering, India)
E, Stepdss College of Engineering, India)

Nowadays, coupled inductor interleaved boost

converter is used in most of the photovoltaic agtion,
electric vehicles, power factor correction. Hergun and
output current ripple is a major problem in dc-dmwerter.
The input current ripple of the dc-dc converteririgersely
proportional to input inductor current value. Sce ttarger
inductor value results in low ripple, on other e&sing the
inductor value the total weight of the convertetsgacreased.

The proposed converter aims that without increasing

the inductor value the ripple should be reduced. tiSat

interleaving of the converter technique is used. Bing

interleaving technique the ripple is reduced bt weight of
the converter is not reduced. So that the new tgabncalled
coupled inductor interleaved boost converter tegpinmi is
used.Here the ripple is reduced than interleavéenique and
the weight of the converter is reduced since thre cshared,
and inductor was coiled in single core. Howevee, lkakage
inductance of the coupled inductor increases theentistress
of the output diode.The soft switching technique tige

solution for this type of the problem but howewe control
strategy of this circuit is too complex and nottesifective.

In order to overcome the disadvantage of
conventional converters, the new topology calledipbed
inductor interleaved boost converter with LC filtés
developed. This converter uses two coupled induatal two
LC filter connected series to the coupled indudttare the LC
filter is used to eliminate di / dt and gives ripfitee input and
output current

151

L ]
m . Bt
f Li Eg llﬂ
M S
h. -_— V
s sas . ot
- Bt
Ve L Do; — :%
wiad |3 E T
T Sb C; 5 Ro
Fig.1 Conventional coupled inductor interleaved dioo

converter

II. COUPLED INDUCTOR INTERLEAVED BOOST
CONVERTER WITH LOW RIPPLE CIRCUITAND ITS
OPERATING PRINCIPLE

The coupled inductor interleaved boost converter
with reduced ripple circuit is shown in Fig. 4. Tloair stages

of the proposed converter in one operational pedad be
simplified into two typical stages and the corrastiog
equivalent circuits for each operational stageséi@wvn in Fig.
3,4.
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Fig.2 Proposed converter-Circuit diagram Vin T S2 OFF Co == Ro

Mode 1 [to, t,]: At ty, S; turns ON and switcl§, turns OFF.
During this period, the inductoL,linearly charged by the
input voltage. Due to thik increases linearly. Due to reverse Fig.4 Mode 2¢;, t,]
bias conditionD,; maintains OFF stage, because of the
voltage stress across the diode is equal to theubwbltage.
Meanwhile the energy stored in the inductds gets
transferred to loakl,, because of the coupled relation between
two inductor , the currerfy, decreases more. Due to this the 1. INDUCTOR
zero current ripple is achieved.

[I.LDESIGN OF PROPOSEDCONVERTER
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Fig.3 Mode 1§, t,]
Mode 2 [t;, t,]: At t;.both switchess; andS, are in OFF state 4. MUTUAL INDUCTANCE
,meanwhile the energy from inductbr andL, gets transfer to M= kVI1* L2

the loadR,. So the current across the inductgrand I,,
decreases linearly. During this the voltage actbssswitch

M = 0.985y/15 * 106 * 15 % 106
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Fig 5 Matlab simulation diagram of proposed corefert

IV. SIMULATION RESULTS

A 36-50 V proposed converterwith nominal output pow
rating isdesigned and simulatedto verify the preposoncept;
the converter analysis and design guidelines ptedein the
previous sections are used for this purpose. Theverter i 2. SIMULATION RESULTS
consists of a conventional converter and two currgple lin(A)
cancellation branches. Simulation of the proposedverter
was carried out in MATLAB and the key parametess legated
in Table I.

1. SIMULATION DIAGRAMS
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poesd @ Fig.6 Conventional converter-Input current ripplaweform
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Fig 5 Matlab simulation diagram of conventional certer
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Fig.7 Conventional converter-Output current rippkeveform
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Fig.9 Proposed converter-Input current ripple wawuef
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Fig.8 Conventional converter-Output voltage rippteveform
lin(A)

Time
Fig.10 Proposed converter-Output current rippleefarm Time

Fig.11 Proposed converter-Output voltage ripple efarm
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V. EXPERIMENTAL VERIFICATION

In order to verify the effectiveness of proposed
converter, aprototype is built and tested. The ifipations of
thetested converter are listed in Table |.The drpantal
results of the coupled inductor interleaved boasiverter,and
the proposed converter are shown inTable II. Thg dycle of
eachconverter is about 0.3. The input current eppf the
conventional and proposed converters are 2.37A Gah8A
respectively.The output current ripples of the amtional and
proposed converters are 0.004A and 0.0012A respdctas
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shown in Table Il.Therefore, the proposed convageable to 2 Output voltage (Vyut) 50V

minimize the input, output current ripple and alsotput —

voltage ripple. 3 Switching frequency (f) 100 Khz
4 Main Inductor (Lq,L3) 15 uH
5 Coupled inductor (Ly4 L, 4) 2 uH
6 Inductor ( L1g,L>5) 3.3puH
7 Coupling coefficient (K) 0.98
8 Capacitor (Cy, C3) 10 uF
9 Output capacitor (Cy) 470 pF

VI. CONCLUSION

This paper has introduced and developed a coupled
inductor interleaved boost converter with low rippl
circuit. The proposed converter reduce the inpupauturrent
ripple and also output voltage ripple.It can beiewdd in all
power range by adding two capacitors, two inductom
coupled inductors.Consequently, it is easy to designd
control the proposed converter. At last, a 36-5@totype
circuit is implemented to verify the expected
performance.Which prove that proposed dc-dc coaewdras
great potential to be used in photovoltaic appiicat

Fig.12 Proposed converter-Experiment prototype

Table-I

Parameters of proposed converter

S.No Parameters Value

1 Input voltage (V;;,) 36V

Table-lI
Comparison of Conventional and Proposed Converter
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COUPLED
INDUCTOR | PROPOSED
%y PARA%ETER INTERLEAVE | CONVERTE
D BOOST R
CONVERTER
INPUT

1 CURRENT 237 0.13

RIPPLE (A)
INPUT

CURRENT

2 RIPPLE 18.96 1.96
RATIO (%)
OUTPUT

3 CURRENT 0.004 0.0012
RIPPLE (A)
OUTPUT
CURRENT

4 RIPPLE 0.0781 0.0306
RATIO (%)
OUTPUT

5 VOLTAGE 0.025 0.0166
RIPPLE (V)
OUTPUT
VOLTAGE

6 RIPPLE 0.05 0.0332
RATIO (%)
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