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Abstract— In this paper, an analysis of DC to DC converters 

for Renewable Energy System is proposed. The proposed 

DC to DC converter with transformer is fit for electrolyser 

solicitation because of its high input and output voltage 

differences. The comparison between with and without 

transformer is done so as to achieve zero voltage switching 

for the power switches and to regulate the output voltage. 

Finally simulation results show the converter output is free 

from ripples and also has regulated output voltage. 
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I. INTRODUCTION 

The main goal of proposed DC to DC converter with 

transformer is used in Renewable Energy System that gives 

regulated output voltage. Electrolysis is a process of passing 

a dielectric current through an ionic substance that is either 

molten or dissolved in a suitable solvent, resulting in 

chemical reactions at the electrodes and separation of 

materials. Oxidation always occurs at anode and reduction 

always occurs at the cathode. In water electrolysis water is 

decomposed to water and hydrogen. Electric current roots 

positively charged hydrogen ions to travel to the negatively 

charged cathode, where a reduction takes place in order to 

custom hydrogen atoms. The stored hydrogen is fed to the 

fuel cell to produce electricity. The core intention of this 

analysis is to attain optimization of the converter efficiency. 

The converter switches which have been used are MOSFET 

with reduced forward resistance in the conduction mode. 

This paper suggests a new configuration for the DC to DC 

Converter. This proposed topology has been compared with 

conventional DC to DC Converter. The provided simulation 

results demonstrated the DC to DC Converter. To show the 

feasibility of the proposed multilevel inverter, the simulation 

studies are presented at first. This converter is simulated by 

MATLAB software. MATLAB software helps to found the 

final result of the paper in form of simulation before 

applying in experimental form. Finally, simulation results 

show that the obtained results are in good agreement. 

II. PROPOSED SYSTEM 

The Renewable Energy System mechanisms have 

considerably different voltage-current characteristics and 

they are combined with the DC bus through power 

conditioning devices for ideal operation. Electrolytic 

hydrogen suggestions a promising alternative for long-

standing energy storage of renewable energy (RE). The 

long-standing extra energy with respect to load demand has 

been sent to the electrolyser for hydrogen production and 

then the fuel cell has consumed this stored hydrogen to 

harvest electricity when wind and solar energies are 

insufficient. The DC power required by the electrolyser 

system is supplied by the DC-DC converter. Electrolysis of 

water is the best way to produce eco-friendly hydrogen 

because: 

1) Hydrogen is delivered from plentiful renewable energy 

Sources. 

2) Water on earth is rich. 

3) Oxidation of Hydrogen for the production of electrical 

energy (in fuel cells) produces only water, which can be 

reprocessed. 

 
Fig. 1: Block diagram of a typical renewable energy system 

This basic model is define the diminuendos of 

Renewable energy system with Hydrogen storage (RESHS). 

It incorporates sub-models of the electrolyser, the fuel cell, 

the batteries, the power interfaces (buck and boost 

converters) and the storage system. Interdependency issues 

(hydrogen consumption cannot exceed production) are taken 

into justification. Special attention is given to the 

characterization of the system’s major mechanisms in the 

transient state, and use simple and realistic expectations to 

describe the performance for short and long-term operation 

of the RESHS. During periods of surplus load demand over 

the input renewable resources, a fuel cell operating on stored 

hydrogen would provide a balance of power. To safeguard a 

proper flow of power between the system features, the 

available energy from different sources are attached to a low 

voltage DC bus. A direct connection of DC bus to the 

electrolyser is not suitable because it deficiencies the ability 

to control the power flow between renewable input source 

and the electrolyser. For that reason, a power conditioning 

system, usually a DC-DC converter is required to couple the 

electrolyser to the system bus. High-frequency (HF) 

transformer isolated, DC-DC converter is suitable for this 

application due to their small size, light weight and reduced 

cost. 

A. Simulation Diagram with Transformer 
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Fig. 2: DC-DC Converter with transformer 

The software used in this paper was MATLAB. 

With the help of MATLAB software we simulate the circuit 

and obtained output waveforms before applying 

experimental form. The simulation circuit to generate pulse 

from MATLAB function as shown in Figure 2. Powergui is 

a power supply for whole circuit. Scope is the parameter that 

helps to show the output waveform. Pulse generator is used 

to generate the required pulses. It will give to the gate 

terminal of the MOSFET. Voltage measurement parameter 

and display parameter were connected to the circuit in order 

to found the voltage in the circuit. 

  
Fig. 3:  Input for DC-DC converter with transformer   Fig. 4: Output voltage with transformer 

B. Simulation Diagram without Transformer 

 
Fig. 5: DC-DC Converter without transformer 
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Fig. 6: Input for DC-DC converter without transformer 

 
Fig. 7: Output for DC-DC converter without transformer 

III. CONCLUSION 

The contribution of this paper is analysis of DC-DC 

Converters for Renewable Energy Sys. It has been proved 

that DC-DC converter with transformer has the desirable 

features for electrolysis application. The simulation results 

indicate that the output of the inverter is nearly sinusoidal. 

The output of rectifier is pure DC due to the presence of LC 

filter at the output. It can be seen that the efficiency of DC-

DC converter with transformer is 15% higher than the 

converter without transformer. 
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