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Abstract-Renewable sources like solar PV and fuel cell 

stack is preferred to be operated at low voltages. For 

applications such as grid tied systems, this 

necessitates high voltage boosting resulting in 

efficiency reduction. To handle this issue, this project 

proposes a novel high voltage gain, high efficiency dc-

dc converter based on coupled inductor, intermediate 

capacitor and leakage energy recovery scheme. The 

input energy acquired from the source is first stored in 

the magnetic field of coupled inductor and 

intermediate capacitor in a lossless manner. In 

subsequent stages it is passed on to the output section 

for load consumption. A passive clamp network around 

the primary inductor ensures the recovery of energy 

trapped in the leakage inductance, leading to drastic 

improvement in the voltage gain and efficiency of the 

system. Exorbitant duty cycle values are not required 

for high voltage gain, which prevents problems such as 

diode reverse recovery. Presence of a passive clamp 

network causes reduced voltage stress on the switch. 

This enables the use of low voltage rating switch (with 

low ―onstage‖ resistance), improving the overall 

efficiency of the system. 

 

Index Terms—Coupled inductor, high gain, DC-DC 

converter, renewable energy. 

 

1.  Introduction 

Nowadays, using renewable resources of power is more 

and more multiplied all over the world. a number of 

these resources encompass sun cellular, gasoline 

cellular, and wind turbine in using the energy of stated 

renewable sources by means of ac load or network, the 

voltage stage cost must be improved sufficient  to  be  

inverted  to  favored  ac  value  pv-panel modules can 

be used in collection connection to achieve better dc 

voltage  but shading problem and lowering reliability 

are  prohibitive  in  this  technique  therefore,  dc-dc 

raise converter is higher manner in preference to 

numerical series pv- panel modules. traditional dc-dc 

enhance converter is one of the not unusual ways for 

growing voltage advantage. but, high extra 

responsibility cycle is required and this outcomes in 

reduction of efficiency.   in   addition,   voltage  

pressure  on   the  switch   is equal to output voltage 

coupled inductor technique is sooner or later 

introduced, which allows making use of turn ratio 

beside the duty cycle to boom voltage advantage as a 

result, duty cycle is ranged in appropriate price and 

performance is advanced. flyback converter is a 

standard pattern of those converters; even though 

voltage advantage is expanded by way of flip ratio of 

coupled inductor, spike voltage on energetic switch is 

seemed because of discharging strength of leakage 

inductance, so increasing dissipations is the inevitable 

end result of discharging strength of leakage 

inductance on the lively switch therefore snubber 

circuit of the transfer is implemented. despite the fact 

that the spike voltage is turning into better, 

dissipations still continue to be because of leakage 

inductance lively clamp circuit may be hired, but the 

value and complexity is accelerated  due to greater 

strength switch  so passive clamp changed to obtain a 

high step up voltage advantage and reduction of 

leakage inductance dissipations, a few new strategies 

such as switched-capacitors switched-inductor  voltage 

elevate voltage   double capacitor-diode   voltage 

multiplier  and transformer much less switched-

capacitor  kind had been offered. to combine traditional 

dc- dc enhance converters with above noted methods, a 

number of topologies like included raise and flyback 

converter compound of  improve and switch-capacitor  

and compound of zeta converter and capacitor 

multiplier had been supplied. high voltage gain 

conversion ratio and recycling leakage inductance 

power are merits of these topologies. furthermore, the 

voltage strain on the lively transfer and dissipations 

are reduced. although the voltage benefit conversion 

ratio is excessive, greater flip ratio is needed, so value 

and leakage inductance are multiplied. a safety 

enhanced high step up dc-dc converter is proposed in  it 

has protection, however the input current is not non-
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stop.  in  and 3  winding coupled inductor  are applied.  

multiplicity of gadgets and number of winding are 

drawbacks. 

quadratic boost is an thrilling topology that its voltage 

benefit is the feature of quadratic of obligation cycle, 

however the voltage stress at the active transfer is 

same to output this topology is made from two cascade 

raise converter  in  and a quadratic increase converter 

the use of coupled inductor and voltage multiplier 

method, and in a quadratic increase converter  the 

usage of  coupled  inductor  and  diode-capacitor 

approach are provided. those topologies attain the 

object of intense excessive voltage benefit with out 

larger turn ratio and responsibility cycle.  

.         

                       

Fig 1: Proposed circuit diagram. 

 

A singular single transfer converter primarily based on 

quadratic enhance is supplied. the proposed converter 

makes use of coupled inductor and switched-capacitor 

techniques. the proposed converter has higher output 

voltage advantage in contrast of the opposite 

converters based on quadratic boost. some homes of 

proposed converter are: 1) the voltage conversion  ratio 

is successfully increased  by a compound of coupled 

inductor and switched-capacitor techniques. 2) a 

clamped capacitor is embedded within the course of 

switch to clamp the voltage across the active transfer. 

so rds(on) of energetic transfer is     alleviated.  

furthermore,  growing  output  voltage  is another 

advantage of the clamped capacitor life. three) 

efficiency is accelerated because of reviving the leakage 

inductance strength of coupled inductor.the regular 

kingdom standards of proposed converter in each ccm 

and dcm operation are given in section ii and iii, the 

boundary situation is studied in segment iv, a 250w 

prototype converter in ccm below full load is provided 

in section v and ultimately the appropriate conclusion 

can be driven. 

 

2.  Operating Principles of Proposed 

Converter 
MODE 1: 

The switch (s) is turned on at the start of the 

converter operation. The current flows through the 

switch and the primary side of the coupled inductor 

(L1), emerging the magnetising inductance(Lm) of 

the coupled inductor. The current path is shown in 

figure, The two diodes, D1 and D3 are reverse biased, 

while D2 is forward biased during this mode the 

intermediate capacitor C2 is charged through D2 by 

L2 and capacitor C1. If voltage across intermediate 

capacitor (C2) becomes equal to the summation of the 

voltage across L2 and C1, diode D2 turns off. 

 

MODE 2:  

The parasitic capacitance of the switch S is charged by 

the magnetising current flowing through the inductor 

L1, The diode D2 remains forward biased and current 

continues to flow through this. 

 

MODE 3: 

In this mode diode D1 and D3 becomes forward biased. 

D2 is reverse biased and its current becomes zero in 

this mode. The leakage energy stored in the primary 

side of the coupled inductor (L1) is recovered and 

stored in the clamp capacitor (c1) through D1. Also the 

energy is transformed from the input side to the output 

side through diode D3. 

 

MODE 4: 

 The mode begins after the completion of recovery of 

the leakage energy from inductor L1.  The diode D1 

now becomes reverse biased while diode D3 remains 

forward biased in the mode. The current flows the 

inside to the outside to the supply load. 

 

MODE 5: 

This mode begins by turning on switch S. The leakage 

inductor emerges quickly using the full magnetising 

current while the parasitic capacitance across the 

switch discharges in this mode. The two diodes D1 and 

D2 are in the reverse biased condition. The current 

flow path in this mode is shown in figure. The mode 

ends when diode D3 becomes reversed biased And 

current flow through inductor L2 changes the 

direction. 

 

3.  Result & Discussion 

The parameter of the experimental kit is given as 

follows: 

INPUT VOLTAGE: 12V 

OUTPUT VOLTAGE: 100V 
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Microcontroller : PIC16R883 

Gate driver        : TLP250 

Voltage sensor  : LM324 

 

 
Fig 2: Experimental Kit 

 

To check operation of the proposed converter, a 

circuit is made in laboratory and its characteristics are 

shown in table. Experimental results show the 

measured waveforms of prototype converter for full-

load Po=50 W and input voltage Vin=12V. The 

converter operates in CCM under the full load 

condition. The steady state analysis of circuit can be 

demonstrated in the experimental results; as shown in 

Fig.  VGs illustrate that duty cycle is 50%. 

 

 
Fig. Experimental result of time period wave form for 

50% of output voltage. 

 

 
Fig.   Experimental results of time period wave form 

for 100% of out put voltage. 

Input voltage = 12 volts dc. 

 

4. Conclusion 

A novel topology of non-isolated high step up dc-dc 

converter has been introduced into renewable sources 

of energy by using COUPLED INDUCTOR HIGH 

GAIN CONVERTER so current stress on source is 

reduced. To produce higher voltage gain in this 

topology, only one switch is used which reduced 

complexity of converter control. so current stress on 

source is reduced. To produce higher voltage gain in 

this topology, only one switch is used which reduced 

complexity of converter control. Furthermore, the 

energy of leakage inductance has recycled throughout 

of clamped capacitor;  the voltage  stress  on  the 

main switch is clamped because of the existence of 

clamed capacitor, so low on-state resistance RDS(on) 

can be chosen.  
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