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Abstract- In this venture a single –phase step step-up converter is suggested, designed not only to boost the relatively low 
photovoltaic or pv (PV) voltage to a higher bus voltage with best quality, but also to offer a neutral factor based half-bridge-
based inverters. As a result, the low volts –rated power devices can be involved to reduce the transmission failures. All these 
factors advance the circuit efficiency in the great step-up applications, especially for the half-bridge based PV inverter 
systems. The leading efficiency of the system is 96.5% and the efficiency is over 94% in a wide load range. 
 
   
I. INTODUCTION 
 
Because of the environmental problems on the 
climatic change and the increasing risk of the fast 
fatigue of the non-renewable power, more and more 
initiatives have been ended to discover the alternative 
power, such as the wind generation, the geothermal 
energy, the photovoltaic(PV), and the power cells. 
These alternative power can generate electricity 
without damaging environment. In modern years, as 
one of the most shows potential resources in the 
alternative energy, the allocated PV generation 
systems have obtained ever increasing popularity. 
The areas consequently, many studies focus on the 
traditional increase converters are not appropriate for 
the great step-up transformation systems because the 
responsibility pattern of the traditional boost 
converter with great step-up transformation is awfully 
large. 
 

 
Fig.1.1 High Step-Up Dc–Dc Converter For Half-Bridge-Based 

Inverter. 
 
Unfortunately, some released contemporary full-
bridge based transformer less inverters, such as H5 
inverter, H6 inverter, the HERIC inverter and so on, 
limit more energy changes or improve the 
transmission failures. Consequently, how to limit and 
eliminate the CM leak present due to the parasitic 
capacitor in the middle of the PV and the ground is 
one of the most emergent technological innovation.   

 

 
Fig.1.2 Active Clamp-Coupled Inductor-Based Converter. 

 
It is easier for the separated converters to achieve an 
extremely high voltage gain because the turns ratio of 
the transformer can be employed as another arranges 
independence to improve the voltage gain. By 
modifying the transformer turns ratio properly, high 
transformation rate can be noticed with maximum 
duty cycle.  
On the other hand one inductor and one transformer 
are essential in these converters, which expand the 
circuit quantity and reduce the power density. 
Furthermore, the driving circuits and the testing 
circuits in the separated converters may expand the 
system complexness when in contrast to individuals 
in the non-isolated converters. 

 
II. PROPSED CIRCUIT 
  
In the suggested converter, the clamp circuit has a 
switch Sc and a capacitor Cc. The combined inductor 
multiplier in the sprint prevent contains an extra 
twisting of the combined inductor, two turned 
capacitor C1 and C2, and two restorative diodes Dr1 
and Dr2.The inductor L1 is connected to the inductor 
L2, the coupling alignment is noticeable by and the 
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changes rate is verbal by N=n2:n1... the outcome load 
protect be alienated dependent to two equivalent 
areas, The volts on the load R01 is Vout1 and the 
volts on the load R02 is Vout2. The together inductor 
can be calculated as an ideal transformer, a major 
magnetising inductance and a sequence leak 
inductance, the similar circuit of the suggested 
converter is L1 and L2 symbolizes the main and 
additional windings respectively. Cs is the similar 
capacitor, such as the parasitic capacitors of the main 
and clamp switches. As revealed in fig 2.1, there are 
eight main function levels in one switch pattern. 

 

 
Fig.2.1 A High Step-Up Dc-Dc Converter With Coupled 

Inductor Based On PV Inverter System Proposed Converter. 
 
In details most of the non-isolated high step-up 
converters can be major from their separated reverse 
areas. Some high step-up boost converters with 
combined inductor are presented to obtain large 
voltage transformation rate. The voltage obtain is 
extensive and the change voltage stress is compacted 
by the transformer function of the combined inductor. 

 
III. OPERATION PROCESSES OF PROPOSED 
CONVERTER 
 
MODE 1: 
Before t1, the primary switch s is in the ON 
condition, whereas the clamp switch Sc is in the OFF 
condition. Through this interval, the diodes Dr1 and 
Do2 perform, while Do1 and Dr2 are opposite one-
sided. The magnetizing inductance Lm and the leak 
inductance Lk are billed near the feedback volts Vin 
hence, the magnetising current and leak inductance 
current increase progressively roughly in a straight 
line way. Simultaneously, the turned capacitor C1 is 
chaged through the secondary winding L2, besides 
the power stored in L2 and the turned capacitor C2 is 
moved to the load Ro2. 
 

 
Fig.3.1.Mode1: Operation Processes Of Proposed Converter. 

MODE 2:  

 
Fig.3.2.Mode2: Operation Processes Of Proposed Converter. 

 
The primary change  S  turns OFF at t1,  then the 
similar capacitor Cs starts to resounding among the 
leak inductance Lk. considering  that Cs is small and 
Lk  is reasonably large, the voltage  Vds  on the  
primary switch S  increases almost continuous 
mountain starting zero. The turn-off   failures of the 
primary switch are compacted due to the existence of 
Cs. 
 
MODE 3: 
At t2, the changing voltage of the primary switch gets 
to the clamp capacitor voltage, and the antiparallel 
diode of the clamp switch Sc performs. Then vds is 
held to vcc by the antiparallel diode of the clamp 
switch Sc. while the clamp capacitor Cc is much 
outsized than Cs, Cs can be ignored and almost all the 
current circulation during Cc. After t2, the leak 
inductance Lk is released by the voltage of Cc. in this 
level, the current through Lk reduces considerably, as 
excellent as the current throughout the secondary 
winding. 

 
Fig3.3.Mode3: Operation Processes Of Proposed Converter. 

 
MODE 4:  
At t3, iL2 drops to zero, afterwards the diodes Do1 
and Dr2 start to perform, while Dr1 and Do2 are 
reversed biased.in this level both Lm and Lk are 
released accordingly, the current through Lk reduces 
carefully in comparison to level3. at the identical 
time,the turned capacitor C2 is chareged by the 
secondary winding L2,moreover the power stored in 
L2 and the turned capacitor C1 is moved to the 
collection Ro1. 
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Fig.3.4.Mode4: Operation Processes Of Proposed Converter. 

  
The clamp switch Sc is turned OFF at t5. Later than 
that the similar capacitor Cs starts to resounding with 
the leak inductance Lk again. Because Cs is little and 
Lk is reasonably huge, voltage on the primary switch 
vds reduces at a continuous slop and the volts across 
the clamp switch Sc improves from zero at the as well 
time. Thus, the turn-off failures of the clamp switches 
are decreased due to the subsistence of Cs.  
The research in this level is very comparable to 
stage2. The volts of the similar capacitor Cs stream to 
zero to t6 and then the anti-parallel diode of the 
primary switch S starts to conduct. Cs and Lk avoid 
resonating. The improving cost of the current through 
Lk is limited by the outcome voltage, and at t6 the 
current through the additional twisting iL2 starts to 
fall. 
 
IV. SIMULATION RESULTS 
 

A. Proposed System Of A High Step Up Dc-Dc 
Converter With Coupled Inductor Based On 
Pv Inverter System 

 

 
Fig.4.1 Simulation Diagram Of The Open Loop High Step-Up 

Dc-Dc Converter 

Once the primary switch is turned OFF, the voltage of 
the primary switch is held to that of the clamp 
capacitor by the clamped switched the current 
through the leak inductance moves to the clamp 
capacitor. Thus, the volts rises triggered via the leak 
inductance are unpleasant significantly. The voltage 
stress of the primary switch is about 120V, which is 
much more intense than the 380v output voltage. As a 
result, the low-voltage rated and performance devices 
are able to be used to decrease the transmission 
failures. 

 

 
Fig.4.2 Simulation Diagram Of The Open Loop With Solar 

Panel 
 

 
Fig .4.3. Simulation Diagram Of The Closed Loop 
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Fig.4.4. Open Loop High Step-Up DC-DC Converter Output 

Waveform 
 
It is proven that the voltage stresses of these four 
diodes are similar to half of the output voltage and the 
Reverse–recovery problem of diodes is fairly fixed. 
The calculated performance of the model at different 
load under different input voltages is drew in the high 
performance of the converter  is 96.5%, and the 
efficiency is higher than 94.5% above a extensive 
load scope. 
 

 
Fig .4.5. Open Loop With Solar Panel Of Output Waveform 

 
The future coveter can be produced without any extra 
active switches and magnetic elements. 
Recommended while, the neutral point terminal of the 
proposed converter is produced as expected and the 
voltage on the two series output capacitors can be 
balanced instantly.   
 

 
Fig .4.6.Simultion Diagram Of The Closed Loop Waveform Of 

Output. 
 
CONCLUSION 
 
In order to afford a neutral point terminal for the half-
bridge based inverters, this opinion has suggested a 
single–phase high step-up converter which not only 
boost the relatively low PV voltage to a higher bus 
voltage but as well offers a neutral point output 
voltage lacking any additional effective switches and 
magnetic components.  By mixing and developing 
two shaped high step-up converters, a fairly neutral 
point terminal is created. The ZVS condition is 
obtained for all the active switches, which decreases 
the switching failures significantly, particularly in 
high–frequency and high-power applications. 
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