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Abstract:  

 

One unusual energy source is solar power. Since ancient times, people have utilized a range of 

technologies to capture solar energy. Solar radiation and secondary solar-powered resources such as 

biomass, hydroelectricity, wind, and wave power provide most of the non-conventional energy 

currently available on Earth. Only a small percentage of the available solar energy is utilized. Solar-

powered electricity generation requires heat engines and photovoltaic systems. Human ingenuity is 

the only thing limiting the uses of solar energy. The most common way to harvest solar energy is 

with photovoltaic panels, which convert photon energy from the sun into electrical energy. Solar 

technologies are typically divided into two categories based on their intended use.  

Keywords: Grid connected solar plant, PV plant, Roof top solar plant, Solar energy, solar plant 

installation, solar system. 

 

Introduction:- 

India's need for electricity is growing at a startling rate every day. Coal, liquid fuels, gaseous fuels, 

and other energy-generating resources are scarce. The best course of action is to use renewable 

energy resources because the supply of these resources is steadily declining while demand is rising. 

The sun is the best alternative for producing energy, based on the climate in India. Eco-friendly and 

pure energy is produced by the sun. Earth receives some of the solar energy. This component is 

known as solar irradiance. 1360 W/m2 is the intensity of this solar energy [1]. 
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A solitary photovoltaic cell produces a negligible amount of power as an output. Consequently, we 

connect a large number of PV cells on a plate to increase the output power fraction. The name of 

that plate is PV module. These PV modules are connected in series or parallel, depending on the 

power demand, to increase output power, or to increase voltage and current [2]. The Indian 

government has launched the "Jawahar Lal Nehru National Solar Mission (JNNSM)" as a solar 

mission. Increasing the use of renewable energy resources is the aim of this program. This mission 

has a cost-effective target of producing 20,000 MW of solar power [3]. 

Depending on their storage systems, solar plants are classified into two types. 

a) The entire system in an off-grid solar plant is disconnected from the local grid. For the purpose 

of using solar power during cloudy days or at night, we must use local batteries. Because batteries 

in the storage system need to be changed on a regular basis for optimal efficiency, off-grid solar 

plants are more expensive [4]. 

PVSyst required Input: 

The design of a photovoltaic system is totally depend upon location because every location receives 

different amount of solar radiation. It happens due to the position of that particular location with 

respect to sun. This difference of position is observed in the form of unique set of parameters like 

latitude, longitude and altitude of a location [7,8]. 

Table 3 Meteorological and System Data 

Parameter Location: JSPM Wagholi 

Latitude 

Longitude 

Tilt Angle Azumith 

Angle Albedo 

PV system size PV 

module Inverter 

Battery 

18.58°N 

74.00°E 

18° 

0° 

0.2 

1KW SS330P36C 

Microtech1734 VA, 230V 

Amron quanta 42Ah,12V 

 

Load Forecasting: 

Table 4 Load Forecasting 

Equipment Numbers 
Power Rating per 

equipment 
Daily Usage 

Energy 

Consumption 

Computer 3 120W 4hr/day 1440Whr/day 

Lamp 5 16W per lamp 8hr/day 640Whr/day 

Domestic use 1 511w per app. 5.5hr/day 2811Whr/day 

Stand by 

consumer 
- - 24hr/day 24whr/day 

Total  4915Whr/day 
 

A detailed report consisting of various graphs and tables obtained using PVSyst software is 

presented in this section. One inverter of l734 VA and 3 modules of 330 Wp each are required for 

this system. The output power is obtained after applying all necessary efficiency corrections. 

System simulation results are shown in Table 5. 

The global horizontal radiation data taken as input to the software are measured data obtained from 

pyranometers installed at Pune. Yearly total incident global horizontal radiation of 2052.2 kWh/m2 
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is given as input to the system. Where Glob Hor- Horizontal global irradiation, Glob Eff- Effective 

Global, E Avail- Available Solar Energy, E Unused -Unused energy (full battery) loss, E Miss- 

Missing energy, E User- Energy supplied to the user, E Load- Energy need of the user (Load) and 

Sol Frac- Solar fraction (E Used / E Load) 

Performance ratio (PR)  

Performance ratio (PR) is used to evaluate the performance of the PV plant. Performance ratio of the 

system is the ratio of energy output of the system and radiation incident on the given area. It is 

presented in fig c. It is around 0.7 for most of the months in a year which is satisfactory for a system 

as small as this. The solar fraction is near about 0.8. 

Fig 4 : Performance ratio chart 

 

Loss diagram  

Loss diagram shows all the losses that occur in the system step by step. At the output 1453 kWh of 

energy is obtained from the system. A number of losses occur in photovoltaic module and array. 

Wiring loss, module quality loss and module mismatch this losses are mainly depend upon 

temperature. 
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Fig.5 Loss Diagram 

 

 

Result and Discussion : 

Here we will discuss the result with four different cases. 
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CASE 1: EAST ZONE ( LUCKNOW) 

 

The customized table is as shown below including many variable factors of this on grid 100KW 

power plant. 

Case 2 : WEST ZONE (JAIPUR) 

 

CASE 3 : NORTH ZONE (DELHI) 
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CASE 4 : SOUTH ZONE (BHOPAL) 

 

Conclusion : 

From the entire results of these four different zones and locations , on comparison we found that the 

Performance ratio of the west zone I.e. Jaipur is best and is 83.1 % among all of the other zones. 
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