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Abstract:  The abstract of this paper to design and implementation of bi-directional dc-dc converter for energy storage system. In 

upcoming generation, the global energy level may increase 2% per year. The conventional electrical power generation produce 

environmental pollution and global warming. By using the renewable energy like solar and geo thermal energy we can consume 

the power generation without any natural causes. It also gives clean and eco-friendly. The energy storage device and unidirectional 

boost converter (UDC), are also maintain constantly and made the energy conversion. This type of method converts into AC to DC, 

Boost the level of voltage and get output of consistent from the solar panel. The solar panel, inverter, bi-directional converter (BDC) 

are connected to load/grid. This is called solar energy electrical system (SEES). The system is operatives in five different modes 

that is solar sourced battery output mode, solar sourced battery mode, battery sourced output mode and grid battery mode. This 

circuit were designed through MATLAB/SIMULINK with all the modes 

 

Index Terms - DC-DC Converter, PI controller, Buck-boost converter, solar energy, MATLAB/SIMULINK. 

 

Introduction 

 

The consumption of electrical energy in the world will be 

increasing every year and that should be calculated as (1.6 to 

1.7) % for the year. The consumer of electrical power may grow 

28TW by the year of 2050. The maximum electrical power can 

be obtained from burning of coals, fossil fuels, due to this air 

pollution may occurs. So we need to reduce the air pollution from 

the thermal plant and other power stations. And also its efficiency 

of output is only 15 %. 

The pollution from the conventional form of power 

produce also cause to increase the acid rain and also spoiled the 

public health. The conventional electricity disadvantage is, to 

increase the toxic, environment pollution, less-efficiency and the 

power plant is located near to the load center. So there is 

transmission cost is increases. So, it can be change into non-

conventional energy sources like solar, wind, geothermal and 

hydroelectric. The almost 50% of renewable energies are 

satisfied for power global demand, but the extinguishing TW, and 

hydro power 7.2 TW, etc. But our power demand in global level 

is only 15 TW. 

The system was converted by solar energy into electrical 

energy is called energy conversion and each conversional energy 

have conversional device. The solar is high efficiency than 

others. So, there is use primary source in solar panel, when there 

is no power in the power grid, we can use the solar panel to 

produce the power to the grid. And it can be continuous power 

produce to the electrical loads. The open loop analysis of solar 

energy contained of current converter with controller, charge 

control circuit and energy storage device (ESD) the solar power 

is more efficient when the modes of operation. The component 

loses were reduces from the converter and increases the system 

performance. The project where implement in 

MATLAB/SIMULINK. The input source is get from solar and 

delivers the current using bidirectional converter. Then its supply 

to motor load and light loads (Lamp). 

 
Fig 1: Solar energy electrical system 

 

 

System configuration of converter: 

 

There is two type of converter is act in this, one is boost 

and another is buck converter. It is called DC-DC bidirectional 

converter. When there is no power to the load, that the boost 

converter to boost up the power from source to load via bi-

directional converter. It will operate boost converter which 

supplies to the load when the solar generator output power is 

more than required load power. When output power is less to the 

load power, it will operate buck converter to the charges the 

battery. 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                                        © 2020 IJCRT | Volume 8, Issue 4 April 2020 | ISSN: 2320-2882 

IJCRT2004161 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 1262 
 

Solar panel:  

 

The solar panel devices principle is, to get the sun 

energy converted into an electrical energy. It is direct current 

generates from the solar panel. The dc power will convert in 

230V to produce supplies to load and grid. 

 

Bidirectional converter (BDC):  

 

The bidirectional converter design in, Q1 and Q2 this 

two MOSFETS are used. It consist the resistors (R2 and R2), 

inductance L, High and Low voltage side capacitors can used.   

Either the battery charging mode (buck) or discharging mode 

(boost) thus type of operating modes can be used to this 

converter. That the T-off and T-on as shown in fig and that is 

symmetry gating signal waveform 

 
Fig 2: Bidirectional converter 

 
     Fig 3: Complementary gating signal controls 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Modes of operations  

 

 
 

Simulation analysis and Results: 

 

The DC-DC converter as controller with speed goat 

feedback drive and its operating input from the voltage, then 

power to load and drive converter. This system was developed in 

interfaced with speed goat and MATLAB/SIMULINK. In the 

simulation circuit, solar panel model is used for input to the 

PIMSG. Sunlight is produced to the solar panel model by 

constant block. Boost converter are implemented per design for 

DC-DC converter. Solar Panel voltage, boost voltage and 

rectified DC voltage is taken in simulation as shown in fig. 

PMSG voltage is sinusoidal waveform. It's generated from solar 

panel. Boost converter boost up the DC voltage into 24V and it 

is maintained the constant pi controller. Bidirectional output 

waveform is shown in fig. The direct current voltage 24V is boost 

up to 44V by the pulse controller. The 100ohm resistance has 

connected across the converter to the load. 

Charging condition it will operated as buck mode and it 

output waveform is shown in figure. Sometimes the voltage level 

is less than 25V or climate changes, the solar voltage is very less 

so it will act as buck converter. 

 
Fig 4: Block diagram of the controller 
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Fig 5: Boost converter output waveform 

 
Fig 6: Bidirectional converter output waveform 

 
Fig 7: Controller PWM signal 

 

 

Fig 8: Battery during charging mode 

 
Fig 9: Battery during discharging mode 

 

Output voltage and current values: 

 
 

Conclusion: 

 

DC-DC bi-directional converter is developed for solar 

energy generation and it is simulated in MATLAB/SIMULINK. 

The multilevel power changing method is used to store the 

batteries. At solar panel power, this type of system can use the 

battery to store the energy to have the load current stable and load 

voltage. The system design and control strategy can be very 

simply implemented and access to improve the efficiency of solar 

panel system. Further, filter circuit can be design for harmonic 

elimination. 
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