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ABSTRACT: This paper has been studied and analysed the very fast developing large scale renewable energy sources 
and HVDC system. It is very reliable way to connect the renewable energy sources to the HVDC system in which high-
power high-voltage step-up DC-DC converters are the main equipments to transmit the power which is generated. This 
paper verifies the output results from the simulation and experimental results. 
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I. INTRODUCTION  
 

Nowadays renewable energy sources are getting vital importance due to their nature of environmental friendly. At the 
present moment most of the renewable energy sources are used with the form of AC power. The equipment used by 
renewable energy sources i.e. generating as well as energy storage devices usually comprises DC conversion stages & 
electrical energy produced is delivered to the power grid Through DC/AC stages which results in additional power loss. 
The voltages over the DC stages nowadays are quiet low; in the range of several thousand volts to deliver this 
generated voltage high-power high-voltage step-up DC-DC converters are required. In addition the connector between 
HVDC grid & renewable energy sources the step-up DC-DC converters transmit electrical energy as well as isolate the 
fault conditions. They are one of the key equipment in the DC grid. [1]In order to minimize stress & maintain PWM 
operation, soft switching converters are developed. [2] 
The parallel resonant converter has advantages over series resonant converter though the series resonant converter can 
prevent high circulating current & has good efficiency. But the series resonant tank circuit does not contribute to the 
boost capability & the output voltage regulation is poor under light load condition. This makes it favourable to use 
parallel resonant tank circuit. [3].DC-DC converters minimize the size & weight of the whole system by removing the 
large AC transformers [4]. However DC-DC converters use MOSFETS as switches with around 10 kHz frequencies, 
which gives low prospect for further increasing to megawatt (MW) power levels. HVDC is being promoted as a very 
suitable solution for the integration of renewable energy sources [5]. 
The usage of DC-DC converters enable improvement of DC collection grids which have a number of advantages which 
eliminate the large AC transformers, increase efficiency & reduce the size & weight of the cable connections[6,7]. 
Difficulties associated with power generation through limited & Co2 emitting sources are planned to be overcome by 
using renewable energy sources. A study of the European Renewable Energy Council (EREC) projects that generation 
through renewable energy will quadruple to power generation by 2050[7]. Zero Voltage Switching (ZVS) reduces 
voltage-current overlap as well as capacitive turn on losses are eliminated.[8]Resonant converters have been exhibited 
as a feasible option for high-voltage power converters. They allow high-frequency operation which results in magnetic 
component size reduction without decreasing converter efficiency [9]. 
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II .  SIMULATION MODEL  
 
In schematic diagram as shown below we are going to use output DC source of a renewable energy system with output 
capacity of 18 volt which is input to this proposed converter. This DC source is connected to frequency generating 
MOSFET Switch along with RC filter. MOSFET is used to convert constant DC source to variable DC source in the 
form of pulses. This operation is carried out with the help of pulse generator which is given to MOSFET switch.  
 

Fig.1 Simulink Model of A Step-up Resonant Converter 
 

RC filter is designed to  boost the DC voltage. The output of RC filter is about 120 volt which is in the form of 
pulses. Here two input blocking diodes Db1 & Db2 are used to block input reverse current. The converter is composed of 
full bridge network which is made up of four MOSFET a LC resonant tank circuit for the proposed converter, S1 S5 are 
turned on and off simultaneously & S2 S4 are turned on and off simultaneously. The converter operates similar to 
conventional Boost converter and the resonant inductor Lr acts as the Boost inductor. This operation is carried out with 
the help of pulse generator. When a pulse generator is given to S1 S5 will  be on & S2 S4 will be in off condition which 
gives positive half cycle. For a negative pulse S2 S4 will be on & S5 S1 will be off which gives second negative half sine-
wave. . Here LC resonant tank is used to generate resonance to maintain AC circuit oscillations at a constant frequency. 
At last we have used voltage doubler rectifier circuit which is used two diodes along with two capacitors which 
converts constant AC to high voltage DC. The parameter of the resonant parallel tank circuit gives resonating 
frequency. 
As we know that    
 
Fr = 

�5

�6�� �¾�ß�Ö
                         (1) 

 
Where, L = 2 µH, C = 470µF 
By calculating we get, 
  Fr  =  5.19 kHz 
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�x Specification of Step up LC resonant converter 
 
 
 
 
 
 
 

 
 
 
 
 

IV . SIMULATION RESULTS  
 
 

 
. 

II.  
 
 

Fig.2 shows the approximately 18 volt output as a renewable energy source as an input to the proposed DC-DC 
converter. 
 

 
 
 

Parameters Output Form 
Input 18 volt DC 
RC Filter 120 volt Pulse 
Converter 150 volt  Sine-wave  
LC Filter with Boost 
Converter 
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As shown in above graph here MOSFET switch is used and it is operated by the pulse generator to convert constant DC 
voltage to variable DC source which is in the form of pulses. 

                     
 

 
 
 

 
 
Fig. 4 shows the output voltage up to the 150 volt here RC filter is used to boost the DC voltage. Here we can 
observe that this voltage is slightly increased by 30 volt than as shown in Fig.3. 

 

 
 
 

 
 
Above graph shows the increase in voltage near about 305 volt here we have used LC resonant circuit which acts 
as filtering circuit as well as boost the voltage. To boost the voltage we have used voltage doubler rectifier circuit 
along with two capacitors. 

 
V. BLOCK DIAGRAM OF PROTO -TYPE 

 
As shown in block diagram input is DC supply which is given to the resonant inverter which transfers DC into AC 
form. A MOSFET usually requires a gate driver circuit to turn on and off the operation at the required frequency. Again 
it is given to LC resonant tank circuit which again converts resonant inverter output into DC and at last it is given to 
doubler rectifier circuit for filtering purpose 
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Fig. 6 Block Diagram of Proto-type 

 
Single phase resonant inverter is composed of two input blocking diodes and four MOSFET switches which are turned 
on and off simultaneously. A MOSFET is voltage controlled device. It has four terminals: a gate, a drain, a source and 
bulk. In most applications, a system is in need of a switch should be able to work properly. Since there is no ideal 
switches, most of the time, the component chosen for this task is a MOSFET. A MOSFET usually needs a gate driver 
to turn on/off operation at desired frequency. 
 

V. PROTO-TYPE OF RESONANT CONVERTER 
 

 

 
 
Here instead of PV panels transformer of 18V is used which is in the form of AC is converted to DC form with the 

help of capacitors which is input for the proposed converter. DC jack used here converts 12V DC into 5V. As 
Microcontroller works on 5V its output is given to the Microcontroller. IC7805 voltage regulator is used. Two 
capacitors used for filtering here are of 470µF and 10 µF respectively. To work Microcontroller properly crystal and 
reset circuits are needed. Reset circuit here is used to run from initial stage. RB0, RB1, RB2, RB3 output of this is 
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given to the gate driving circuit. Now in order to synchronize the microcontroller and inverter isolation circuit is 
required. Input to gate driving circuit is given through two multi tapping transformers as the voltage getting from it is in 
the form of AC it is first converted into DC by providing capacitor and inductor circuits. Output of gate driving circuit 
terminals is given to the gate terminals of MOSFET switches. Microcontroller PIC16f877A is used for controlling 
electronic devices that are MOSFET switches. Microcontroller works on 5V whereas all MOSFET switches work on 
12V. All switches are connected to controller. The output of inverter is in the form of AC. Here LC resonant tank is 
used to generate resonance to maintain AC circuit oscillations at a constant frequency.  At last voltage doubler circuit is 
used two diodes along with two capacitors which converts constant AC to high voltage. 
 

VI . COMPARISON OF SIMULATION AND PROTO -TYPE RESULTS 
 

Parameters Input  Output 
across LC 
circuit  

Output 
across Filter 
circuit  

1.Simulation 18V 150V 305V 
2.Proto-type 18V 60 V 124 

 
From above table which is comparison of  simulation and actual experimental set up we can say that in Resonant 
inverters, the electronic devices operate in a switch mode where they are required to turn on and off the entire current 
during each switching. In these cases switches are subjected to high stresses and high power loss that increases linearly 
with the switching frequency. During turn on simultaneous current growth and voltage extinction occurs in the switches, 
whereas in the case of during turn-off period exact opposite occur simultaneous current extinction and voltage growth. 
In both situations in real power switches, significant switching losses occur. 

 
VII . CONCLUSION 

 
A novel resonant DC to DC converter can be proposed for photo-voltaic (PV) system, which can achieve high-voltage 
gain which is conformable for high-power high-voltage applications. The converter utilizes the resonant inductor to 
deliver power by charging from input and discharging to the output. The maximum switching frequency is determined 
by resonant tank circuit parameters. The converter discussed in this paper can achieve zero voltage switching and zero 
current switching of switches which avoids switching losses and thus voltage gain is increased 
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