
 

                                                                                                                  
 

 

   
   Journal of Green Engineering (JGE) 
       

              Volume-10, Issue-6, June 2020 
   

 

 

                      

 

 

 
 
 

Design and Development of Portable Stand-
Alone Solar Power Generator    

 
1
S.Prathiba,

 2
A.Sheela,

 3
S.Revathi 

                
 

1
Professor & Head, Department Of EEE, Loyola-ICAM college of Engineering 

&Technology(LICET),Nugambakkam,Chennai,India. 

E-mail:sureshprathiba69@gmail.com 
2
Assistant Professor, Department of EEE, Kongu Engineering College, Perundurai, 

Erode, India. E-mail:sheelagerard@gmail.com 
3
Assistant Professor, Department of EEE, Kongunadu College of Engineering and 

Technology, Trichy, India. 

E-mail: revathis.1990@gmail.com 

 

Abstract 
 
The diesel generator is a form of non-renewable energy source and is non 

eco-friendly. In order to substitute its role as a compact and portable source 

of electric power generator we are developing a solar power generating unit. 

This unit includes a solar panel section, a battery, a bidirectional buck-boost 

converter and an inverter, supported by MPPT algorithm. The function of 

this compact solar powered generator is to provide green energy source to 

compensate the load requirements and store the available excess energy in a 

battery. The battery will meet the power requirement during the absence of 

solar energy. This compact generator comprises of a bi-directional converter 

and Maximum Power Point Tracking (MPPT) algorithm. The bi-directional 

converter is a component associated with the backup storage element. It 

enhances the charging efficiency of the battery when it acts as a load and 

provides a regulated DC voltage to the micro-grid when the battery acts a 

source. 
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1 Introduction 
 

Solar power is nothing but transformation of power from sunlight to 

electricity using either photo voltaics (PV) or concentrated solar power [1]. 

Concentrated solar power system use lenses and tracking system to focus 

large amount of sunrays into a small beam. PV cells convert light into 

electric current using photovoltaic effect. PV are used as electricity source 

for small and medium applications. Commercial solar power application 

using PV were first developed in the year 1980. 

As the electricity cost from solar power plant has fallen. The number of 

grid connected solar system has attained tremendous growth. Solar PV is less 

cost, low carbon technology to harness renewable energy from sun [2]. 

Industrialist nations have installed solar plant to meet the demand and 

thereby provide an alternative to conventional energy sources. 

The efficiency of solar cells ranges from 20% to 40%,still continues to 

improve. The rest of the sunrays falling on panel is wasted as heat. High 

efficient PV cells is possible with expensive manufacture.Installation of solar 

panels in house is expensive for the average homeowner. This  is a 

significant factor for lagging of support for solar power from consumers use. 

There is also another fact that energy production only takes place when the 

sun is shining.Giant solar farms are installed in desert region with reduced 

installation cost. But these farms are found far from cities.Expensive 

transmission lines are required to carry the power to consumer.The cost 

associated with the maintenance can add-up since the solar panel must be 

clean and clear to operate at high efficiency. Their efficiency reduced when 

some portion of solar panel are blocked by a film of dust. During cloudy 

season or at night time, solar power cannot be generated. 

The aim of this work is to provide green energy source to compensate the 

load requirements and store the available excess energy in a battery. The 

battery will meet the power requirement during the absence of solar energy. 

This compact generator comprises of a bi-directional converter and 

Maximum Power Point Tracking (MPPT) algorithm.The bi-directional 

converter is a component associated with the backup storage element. It 

enhances the charging efficiency of the battery when it acts as a load and 

provides a regulated DC voltage to the micro-grid when the battery acts a 

source. 

 

2 Literature Survey 
 

The Hybrid AC/DC system containing renewable energy source, storage 

system with coordinated control to meet the system load is proposed in this 

paper. A bidirectional AC/DC converter with decoupling technique of real 

and reactive power is used to link the AC bus with DC bus by maintain 

system voltage and frequency. In order to track the maximum power  

https://www.solarpoweristhefuture.com/lack-of-support-for-solar.shtml
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generation from PV panel is achieved using DC/DC boost converter with a 

maximum power point tracking (MPPT) technique. Main feature of this 

methodology is its cheap cost for installation and multiple advantages. Here 

one can access as well as control the output so that the load requirements 

could be met.The authors [3] have built a novel method for a maximum 

power extracting method which exactly tracks the power.Both hardware and 

simulation results are compared. This is evaluated at various environmental 

conditions. 

The authors [4] focused on the various techniques for PV systems. 

Modeling of converters using PSIM and Simulink software are done. 

Combination of various power generation units are used to get rid off voltage 

dip[5].The response with various techniques are evaluated in different 

climatic conditions. Authors [6] used capacity of the charging of battery for 

analysis. Accurate estimation of  state of charge is performed using the 

characteristics of the battery. Genetic algorithm is used as an optimization 

algorithm for improving the filter accuracy. An vehicle is designed based on 

the principle. The authors [7]  analysis of distribution units in the grid to act 

as a micogrid. Various interfacing methods are explained. Importance of 

closed loop impedance is explained in islanded microgrid. Authors[8] 

described a new method for analyzing a combination of energy devices. For 

balancing the power difference super capacitors are utilized. Life span is 

improved by analyzing charging and discharging of SC.For efficient and safe 

operation of the power generation modern smart grids are developed. Smart 

grids are the one which will have combination of various energy sources 

combined by using various converters [9].Authors [10] developed a new 

model for integrating various sources into a single unit. Solar panels are 

designed such that the rain droplets can be cleaned automatically. Authors 

[11] utilized FPGA for the process.  

In [3] authors presented a design and then tested for various type of 

configurations using solid work software. Modelling is done using solidwork 

software. It will be used for prototyping the model designed. Material, 

design, and all other parts are simulated using this software. The design 

results showed the improved performance of the system. Authors in [4] have 

made an extensive work on the existing technologies for tapping solar energy 

from sunlight and also an analysis on the future modifications. Various types 

of panels, its applications and techniques for improving the performance 

were also discussed. The authors in [5] discussed about available converters 

and various tracking algorithms. The solar panels configuration can be done 

for any type of load. The efficiency can be improved for any domestic panels 

by incorporating proper tracking algorithm. The authors [6] have analyzed 

the dynamic behavior of the PV model for various operating conditions. The 

main aim is to form a single controlling unit. Analysis is done based on the 

characteristics of the PV source. 
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The proposed system is a compact sized solar powered generator which 

comprises of MPPT, Bidirectional Convertor and an Inverter.The function of 

this compact solar powered generator is to provide green energy source to 

compensate the load requirements and store the available excess energy in a 

battery. The battery will supply the power requirement during the absence of 

solar energy.This compact generator uses of a bi-directional converter and 

MPPT algorithm to get the maximum efficiency to meet the load 

requirements. The bi-directional converter is a component associated with 

the backup storage element. It enhances the charging efficiency of the battery 

when it acts as a load and provides a regulated DC voltage. 

 

3 Working and Operation 
 

The portable solar power generator consists of two main circuits and its 

complementary components. They are MPPT circuit and single H-Bridge bi-

directional convertor. MPPT  is used to get power from solar and spits out 

the power to the DC bus and bi-directional convertor is used to charge and 

discharge 12V lead acid battery in both buck and boost mode. A push pull 

full bridge inverter topology is used to drive the AC load from the DC off 

grid system. PV cells output are sampled and used to obtain maximum power 

to meet the needs of environmental conditions. Integration of power 

electronics converter along with MPPT devices provides conversion process 

of voltage and current, filtering, and regulation for driving various loads. 

A Bi-directional converter is something where power can flow in either 

directions.Bidirectional DC-to-DC converter allows power flow in both 

forward and reverse directions. Such a converter is suited for applications 

like electric traction because it converts a fixed DC battery voltage into a 

higher DC voltage suitable for traction motor. Also, the output DC voltage 

can be varied to control the motor speed. 

The battery will meet the power requirement during the absence of solar 

energy.This compact generator uses of a bi-directional converter and MPPT 

algorithm to get the maximum efficiency to meet the load requirements. The 

bi-directional converter is a component associated with the backup storage 

element. It enhances the charging efficiency of the battery when it acts as a 

load and provides a regulated DC voltage. The functional block diagram is 

shown in figure 1 explaining the various components present in the proposed 

system. 
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Fig 1: Functional Block diagram 

 

The various components to be used for building up the proposed system 

are expalined in the following section. The Allegro™ ACS712 provides 

efficient and exact solutions and easy implementation for sensing of current 

in various system applications. Typical applications include fault protection, 

control of motor, load detection and management and switch mode power 

supplies. Here, current sensor is used for obtaining operating parameters 

from the solar panel.The microcontroller combines memory with read-while-

write capabilities, input, output lines, counters, interrupts.The operating 

voltage is between 1.8 to 5.5 volts. It is featured with low power and high 

Performance, high endurance non-volatile memory segments, six PWM 

channels. Figure 2 shows the pin configuration of a 32 pin microcontroller. 

 
Fig 2: Pin configuration of ATMEL 328p 

 

Mosfet drivers are high voltage and speed drivers. The output drivers are 

are used for cross-conduction driver. Delays used for propagation are 

matched for using in high frequency applications. The floating channel is 

used for making the operating range of 500v.These are featured with 

Operating range of +500V,tolerant to  transient voltage immune ,delay 

matching 10ns max, supply Gate drive range from 10 to 20V. 
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4 Experimental Results 
 

The model is developed using the MATLAB-Simulink. It consists of PV 

array, MOSFETs, capacitors and resistors. Simulation circuit of MPPT is 

given as shown in figure 3.  

 

 
Fig 3: MPPT circuit diagram 

 

The results obtained from the simulaion is shown in figure 4.Pulse 

Generator with fixed frequency and zero delay angle provides signals to 

switching device in power circuit. 

 

 

 
Fig 4: Output Voltage For MPPT Controller 

 

Simulation circuit of Bidirectional converter is given as shown in 

figure5. 
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Fig 5: Bidirectional converter circuit diagram 

 

The bi-directional converter operates on two different modes (buck and 

boost). In figure 6 the power is transferred  from DC bus to battery for 

charging and the fixed frequency of 62.5 KHz with zero delay angle is given 

to the MOSFET Q1 through MOSFET driver(IR2110) 

 

 
 

 

 

 

 

 

 

 

 

   Fig 6: Output For Bi-Directional Converter (Buck Mode) 

 

In figure 7 the power transfers from battery to DC bus for meeting the 

power demand which discharge the battery and the fixed frequency of 62.5 

KHz with zero delay angle is given to the MOSFET Q2 through MOSFET 

driver(IR2110) where D1 will act as a freewheeling diode. 

 
Fig 7: Output For Bi-Directional Converter (Boost Mode) 
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5 Conclusion 
 

The portable solar powered generator has its own generation, 

transmission, storage and load distribution units. These features combined 

together to form a product that serves the objectives and purposes of 

renewable energy conservation. The topologies used are to ensure that its 

economical and viable to give higher efficiencies compared to other 

topologies. 

 The ultimate aim of this project is to provide viable and portable 

renewable energy source to areas where electricity from on-grids are not 

accessible and also to provide power during emergency situations in relief 

and reform camps. Our proposed system can be economically viable and 

technically feasible even in worst case scenarios. The portable solar 

generator has the advantage of reduced installation cost and compact design. 

 Our proposed system was designed for portable applications where it is 

mechanically designed to place the PV panels on the roof of the vehicles for 

generating power above 1kW. For 1KW generation the storage system must 

be placed with lithium-ion batteries for its high energy density. This system 

paves the way for developing countries like India, Brazil and other European 

countries towards the future for renewable energy sources. 
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