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Abstract— The proposed system aims to satisfy the load 

demand, manage the power flow from different sources, 

inject surplus power into the grid and charge the battery from 

grid as and when required. Bidirectional buck-boost 

converter is used to harness power from PV along with 

battery charging/discharging control. A single-phase full-

bridge bidirectional converter is used for feeding ac loads and 

interaction with grid. The proposed converter architecture has 

reduced number of power conversion stages with less 

component count, and reduced losses compared to existing 

grid-connected hybrid systems. This improves the efficiency 

and reliability of the system. A multi array photo voltaic 

battery based bi directional dc to dc converter for household 

application is proposed. The proposed system provides an 

elegant way of combining multiple arrays to a grid using PV 

source to extract maximum energy from sources. It is realized 

by a novel multi-input transformer coupled bidirectional dc-

dc converter followed by a conventional full-bridge inverter. 

A versatile control strategy which achieves better utilization 

of PV power, battery capacities without effecting life of 

battery and power flow management in a grid-connected PV 

battery based system feeding ac loads is presented. Detailed 

simulation studies are carried out to ascertain the viability of 

the scheme. The experimental results obtained are in close 

agreement with simulations and are supportive in 

demonstrating the capability of the system to operate either 

in grid feeding or stand-alone mode. The proposed 

configuration is capable of supplying un-interruptible power 

to ac loads, and ensures evacuation of surplus photovoltaic 

power into the grid.  
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I. INTRODUCTION 

The systems with AC energy are very efficient path for 

transmission and distribution. Emergence of many distributed 

resource energy particularly renewable energy production 

which has output in DC power, demands the DC grids for 

most efficient operation. However, energy needed at the 

consumer part for using in appliances alike battery chargers, 

led lights, the electronic appliances, etc. boils directly to the 

DC voltages. Thus DC for more power distribution is needed. 

Hence solar PV as source with segregated DC grids in the 

distant places are beneficial from extending AC grids to the 

location [1]. DC solar microgrid problem and advantages are 

summarized in [2]. 200W – 600W segregated grid description 

is defined in [3]. Microgrids challenges are presented that is 

discussed in [4] and [5], that is also presents many aspects in 

microgrid alike; distribution levels, local levels and central 

power management units, and performances. DC bus is most 

important part of the DC microgrid. DC bus maintains 

constant voltage in microgrid. Change in input power brings 

change in bus voltage due to the solar power. The bus voltage 

may be varied with change in load power as necessary. Bus 

voltages monitoring is needed firmly to supply loads at rated 

voltage. The current control, the power control and the 

nonlinear control modes for converters are discussed in paper 

[9]. With the use of some advanced control procedures that is 

sliding mode control, self-tuning control, recursive 

identification process and minor variance control were 

defined in [10]. The LED works with the AC input. This 

includes power factor correction and the use of electrolytic 

capacitor [11]. These can completely eliminated by using an 

LED using the DC supply. Bidirectional converter pattern and 

the control over are discussed in [11] and [12]. This design of 

the DC to AC bidirectional converter to facilitate connection 

with the AC grid was given in [13] and [14]. Operation of the 

transformer less inverter with the solar PV systems is 

discussed in [15], [16]. Charging of electrical vehicles with 

rooftop solar panels were argued in [17]. These papers the 

process by which the DC bus voltage was managed along the 

tolerance level using the battery as the energy sourcing as 

well as sinking unit. A battery interfaced with DC bus the use 

of bidirectional buck and boost type DC to DC converter. A 

buck and boost type DC to DC converter are used together. 

Bus voltage is calculated to 60V and battery voltage at 24V. 

Two individual PI controllers were arranged for both the buck 

and boost operations. Switching between the buck and boost 

operations is selected based on bus voltage. The logic circuit 

switches between the buck and boost operations. The battery 

is attached at the lesser voltage side of converter and the DC 

bus is attached to higher voltage side. As the DC bus voltage 

gets acceptable value, controller charges battery from the DC 

bus thus enabling the buck mode. If, the boost mode gets on 

when the bus voltage fails below nominal value and the DC 

bus power condition is mutual from battery.  

II. METHODOLOGY 

 
Fig. 2.1: Simulink model of the system 

Input has been provide the two photovoltaic arrays. Signals 

of photovoltaic array has been cleaned via. A capacitor also 

the major power point tracking block. That MPPT block 
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would remove major power through a photovoltaic block. 

Output through major power point tracking the block moves 

through boost converter that would increase power gained 

through the PV cells. Power charge through boost converter 

has given to converter. Converter would regain filter out that 

those noises through power charge signal. That the converter 

would increment signal and becomes a signal as the input 

supply to major system. Power charge from a converter 

becomes to battery system that stores charge of PV array. 

Later the grid connectivity system is prepared. Universal 

bridge would do firing afterwards the receiving that a supply 

through the voltage source controller and given the 

connectivity to that grid.  

Grid connected with the PV-wind-battery based 

upon mainly system for the house devices, that will work in 

complete or in the grid connected mode. This process is 

suitable for the house devices, whenever the lower priced, 

straight forward and compact topography is suitable of 

independent process is captivating. Then the core of proposed 

system is which a  multiple input electrical system coupled 

with the  two way dc to dc converter though connects various 

the power resources and so this storage part. This proposed 

system consists of the electrical appliances coupled with the 

boost dual half-bridge and two-way system integrate with the 

two way buck and boost converter and the single phase full-

bridge electrical converter. Then proposed system have been 

decreased number of the power conversion steps with the 

lesser part count and the high potency contrast with existing 

the grid joined structures. Topography is simple and needs 

exclusively the six power switches. Boost dual half-bridge 

system has 2 dc links on each and every side of higher 

frequency the electrical device, leading voltage of 1 of dc 

links assures preeminent voltage of the operator. That 

prepares management of the strategy straight forward. 

However, other converters are generally integrated with 

anybody of 2 dc links. The two way buck and boost dc to dc 

converter is included through first face dc link and the single 

phase full-bridge and two-way appliances is joined with the 

dc linked with a secondary face.  Almost objectives of that 

process places unit as following:   

1) To gain clean and economical energy persecution 

renewable energy supply, so to decrement each and every 

environmental pollution and energy dependence.   

2) To give the power to hundreds.   

3) To break amount of the power conversion steps and 

confirm emigration of the surplus power through 2 

renewable resources to grid, also grid needed. 

 
Fig. 2.2: Circuit diagram of the system 

III. RESULT 

A. Batter Storage:  

The charge of the photovoltaic cell is stored in the battery. 

The figure below shows the stored voltage and curent charge 

in the battery.  

 
Fig. 3.1: Battery storage voltage (V) and current (A) vs time 

plot 

B. VSC Voltage and Current:  

A voltage source converter converts DC into AC having one 

polarity of dc voltage and the power reversal takes place 

through reversal of the current polarity. 

 
Fig. 3.2: VSC output 

C. Grid Power:  

An electrical grid, electric grid or power grid is an 

interconnected network for delivering electricity from 

producers to consumers. It consists of: 

 generating stations that produce electric power 

 electrical substations for stepping electrical voltage up 

for transmission, or down for distribution 

 high voltage transmission lines that carry power from 

distant sources to demand-centers 

 distribution lines that connect individual customers 

 
Fig. 3.3: Grid Power 

https://en.wikipedia.org/wiki/Electricity
https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Electrical_substation
https://en.wikipedia.org/wiki/High_voltage_transmission_line
https://en.wikipedia.org/wiki/Power_(physics)
https://en.wikipedia.org/wiki/Customer
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IV. CONCLUSION 

This thesis shows the effectiveness in using a new type of 

high ratio transformerless step-up dc-dc modular multilevel 

converter. It shows the possibility of multilevel converters in 

providing low-voltage non-conventional energy sources to a 

medium voltage dc grid such as solar PV applications. 

Detailed MATLAB-Simulink simulations showed the ability 

of the proposed converter under medium voltage conditions. 

Upon simulation and examination of the results, it is clear that 

dc-dc multilevel converters are becoming more capable of 

interfacing to the dc grid without the need of a transformer. 

These research shows that low voltage be it on or after 

renewable power foundation can be staged up to almost ten 

times the value of input which is not only desirable, but 

achievable and realistic. 

V. FUTURE SCOPE 

The upcoming investigate possibilities are: 

1) The investigational place would be urbanized to 

authenticate the efficacy of the anticipated controllers for 

impartial PV scheme.  

2) The anticipated labour will be total by concerning with 

the effectiveness web to barter the power since PV source 

to net and vice-versa.  

3) The highly developed organize policy akin to descending 

approach control would be implemented towards the 

organization dynamics for increasing the structure 

imperviousness to the constraint amend and structure 

interruption.  

4) Numerals of micro springs are coupled in corresponding 

to outline a micro grid. The load contribution between 

the sources is our outlook exploration. 
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