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Abstract: As the nonrenewable energy sources is about to end, future of human energy needs is in renewable energy 

(solar, wind, hydro etc). Solar energy are using all over the globe at micro as well as utility scale. A wide variety of 

tools exist for the analysis and dimensioning of both Grid connected and stand-alone photovoltaic systems. System 

designers and installers use simpler tools for sizing the PV system. Mostly scientists and engineers typically use more 

involved simulation tools for optimization. In present study design, optimization of a grid connected solar power plant 

at commercial rooftop as well as on utility scale in INDIA is to be discussed. Design, simulation, Optimization is going 

on simulation facility like PVSYST.  

 

Keywords: PVSYST, panel, tilt, field type. 

 

I. INTRODUCTION 

 

Renewable energy is the future of human. Due to the high 

consumption and the reducing availability of fossil fuel 

resource renewable energy (solar, wind, hydro etc) is 

subject to great interest over decades. Solar energy is an 

emerging renewable energy source using all over the globe 

at micro as well as utility scale. The power of sun 

intercepted by earth is greater than the present 

consumption rate on earth of all energy sources. So solar 

energy can provide solutions of all the present and future 

problems related to electricity. Solar power is the 

conversion of sunlight into electricity, either directly using 

photovoltaic (PV), or indirectly using concentrated solar 

power (CSP). Photovoltaic’s convert light into an electric 

current using the photovoltaic. A rooftop photovoltaic 

power station, or rooftop PV system, is a photovoltaic 

system that has its electricity generating solar panels 

mounted on the rooftop of a residential or commercial 

building or structure. A photovoltaic (PV) system consists 

of a PV array, battery and elements for power 

conditioning. The PV system converts solar energy into dc 

power. If ac loads are used means, the system requires 

inverter to convert dc into ac.   
 

There are two types in PV system such as grid connected 

and standalone. Grid connected photovoltaic systems feed 

electricity directly to the electrical network, operating 

parallel to the conventional energy source. Grid-connected 

systems generate clean electricity near the point of use, 

without the transmission and distribution losses or the 

need for the batteries. Its performance depends on the 

local climate, orientation and inclination of the PV array, 

and inverter performance. Whereas, a stand-alone system 

involves no interaction with a utility grid, the generated 

power is directly connected to the load. In case the PV 

array does not directly supply a load, a storage device is 

needed. Mostly this is a battery, the battery bank stores  

 

 

energy when the power supplied by the PV modules 

exceeds load demand and releases it backs when the PV 

supply is insufficient. This standalone PV power 

generation will be used in the home for the electrification 

purpose. A wide variety of tools exist for the analysis and 

dimensioning of both Grid connected and stand-alone 

photovoltaic systems. System designers and installers use 

simpler tools for sizing the PV system. Mostly scientists 

and engineers typically use more involved simulation tools 

for optimization. Software tools related to photovoltaic 

systems can be classified into pre-feasibility analysis, 

sizing, and simulation.  
 

PVsyst is a dedicated PC software package for PV 

systems. The software was developed by the University of 

Geneva. It integrates pre-feasibility, sizing and simulation 

support for PV systems. After defined the location and 

loads, the user selects the different components from a 

product database and the software automatically calculates 

the size of the system. In present study design, 

optimization and cost analysis of a solar power plant at 

residential, commercial rooftop as well as on utility scale 

in INDIA is to be discussed. Design, simulation, 

Optimization and cost analysis is going on simulation 

facility like PVSYST. 

 

II. LITERATURE REVIEW AND PROBLEM 

FORMULATION 

 

Various investigations have done on residential, 

commercial rooftop, Chen Zhang 2011Designed technical 

shelter for storing electronic and technical equipments has 

high indoor heat dissipation rate, and cooling load exists 

almost all year around. Both experimental measurements 

and computer simulation are carried out to analyze the 

indoor. T.M. Iftakharet al 2012 shown grid connected 
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systems generate clean electricity near the point of use, 

without the transmission and distribution losses or the 

need for the batteries. Stand-alone system involves no 

interaction with a utility grid. Climate and energy 

performance of technical shelter in different conditions. 

C.P. Kandalama et al 2013 presented the simulation of a 

grid-connected solar photovoltaic system with the use of 

the computer software package Pvsyst and their 

performance was evaluated. Sangeetha. S 2014 has 

investigated the sizing of the solar power plant in 

standalone mode of operation. Based on the load survey 

and the utilization factor, the capacity of the plant is 

determined for battery sizing and PV sizing. PVSYST and 

C programming are used for the sizing of the solar PV 

power plant. Sébastin Jacques Et al 2014 described a new, 

highly modular simulation tool named “PVLab” and 

developed by the GREMAN laboratory. It is designed to 

assist the designer in the sizing of PV (photovoltaic) 

installations Jaydeep V. Ramoliya et al 2015 presented the 

simulation of a grid-connected solar photovoltaic system 

using of the computer software package Pvsyst and their 

performance was evaluated. Jones K. Chacko 2015 

investigated the major factors which affect the 

performance of the solar PV module three different 

arrangements of solar PV modules are taken on a 

standalone system and Compared different panel 

arrangement that will minimize the floor area and 

maximize power generation through tracking the sun. By 

literature review it is clear that a comparative study of 

residential and utility scale PV system needed for efficient 

use of PV systems. Cost comparison will also give a better 

insight to efficient use a PV system. 

 

III. RESEARCH METHODOLOGY 

 

It is a computational study using Pvsyst software facility. 

PVsyst is simulation software able to simulate both stand 

alone and grid connected PV systems. Location of system 

is taken Delhi ncr region. Validation will conduct on the 

basis of previous investigation. 

 GRID CONNECTED SOLAR PV SYSTEM - A grid 

connected solar PV power plant is installing by compare 

the energy production, economic feasibility of some of the 

places in NORTH INDIA in DELHI using PVsyst 

Software. Proposed model of the grid connected PV 

system shown in figure. Tuticorin site is used for 

validation.  

 

 

IV. VALIDATION 

 

 
Geographical Location and Meteorology 

 

 
Meteo data 

 

 
Plane tilt and Azimuth 

 

 
Horizon 
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Module and Inverter 

 

V. VALIDATION RESULTS 

 

 
 

 
Electricity injected into grid 

PV plant on New Delhi Location: 

 

 
System Parameter 

 
 

Results:  
 

 
Performance Ratio 

 

 
 

Electricity Production at New Delhi: 
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Comparison b/w Thiruvanantpuram and New Delhi 

• Energy production per year at new Delhi location is 

1707 Mwh. 

• Energy production per year at Thiruvanantpuram 

location is 1707 Mwh. 

 

Grid connected Plant at Delhi location; 

Location and Orientation 

 

 

 
 

PV Array Characteristics 

 

 
 

System Parameters 

 

 
 

Results 
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Effect of Tilt and Location 

 

 

 



IARJSET   ISSN (Online) 2393-8021 
ISSN (Print) 2394-1588 

 

       International Advanced Research Journal in Science, Engineering and Technology 
ISO 3297:2007 Certified 

Vol. 4, Issue 2, February 2017 
 

Copyright to IARJSET                                    DOI 10.17148/IARJSET.2017.4214                                                     69 

VI. RESULTS 

 

 
 

 
 

 
 

 

Production for different Tilt 

Tilt is taken 5, 10,15,20,25 and 30 degree 

 

 
 

Effect of plane type 

Si-MONO Type Plane 

 

 

 
 

 
 

Inverter 
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Results 

 

 
 

 
 

 
Si-Poly type 

 

 

 
 

 
 

    A-Si:H single type     
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Results of plane type 

 

 
 

Effect of Type of field 

Fixed plane type field 
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Sessional tilt type field 

 

 
 

 
 

 

Effect of field type on production 

 

 
 

VII. CONCLUSION 

 

Computational method is a effective one for analysis and 

design of a solar panel power plant. In present study 

analysis is done for grid connected solar system, a 

parametric analysis is presented in this study. Energy 

production from a grid connected solar panel system is 

increased with increasing tilt angle. Sessional tilt will give 

large production of energy in comparison to fixed type and 

shading type. 
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