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Abstract

This project's goal is to use PVsyst software to estimate solar panels for a chosen location. This project offers a
feasibility analysis that uses a PV system module to meet the electricity demands of a specific Nampally,
Hyderabad location. A popular renewable energy technology, photovoltaic (PV) solar systems use semiconductor
materials to transform sunlight into electricity. By assessing the necessary loads and choosing or determining the
appropriate parameters, the modeling is completed. The main goal is to assess how well PV module configurations
function in order to increase the output and efficiency of PV power plants operating in various locations. A number
of factors are examined and discussed, including load consumption, solar irradiation, atmospheric conditions, and
geographic region. PVsyst is a software tool for simulating solar PV systems that is simple, quick, accurate,
reliable, and well-founded. Batteries with a broad capacity range of 2.5AH to 20,000AH are chosen with an
emphasis on innovation and geographical reach. Additionally, a modular inverter that may be scaled to effectively
meet energy demand is desirable. Data source (typical), model (Mono 370wp twin 120 cells), technology (SI-
Mono), and load with (370wp 29v). /

.

Introduction

Building on these discoveries, it is becoming more and more evident that using cutting-edge modeling tools like PVsyst
is not only advantageous but also crucial for contemporary renewable energy planning [1], [2], [9]. Precise forecasting,
accurate performance estimation, and optimum system design are more important as solar energy systems continue to
grow worldwide [3], [4]. In order to meet these needs, PVsyst provides extensive analytical tools that let customers see,
contrast, and improve several design scenarios prior to installation [10], [12]. This guarantees that every part—from PV
modules to inverters and mounting structures—is used to its fullest potential, lowers the possibility of system
underperformance, and lowers financial uncertainty [7].

Furthermore, governments and organizations have been compelled to give solar projects top priority as part of national
sustainability goals due to the increased focus on energy transition and carbon neutrality [6], [11]. Solar PV systems
provide a very practical substitute for traditional energy grids in nations like India, where energy consumption is rising
quickly [5]. PVsyst helps designers determine the best configuration for certain geographic locations by modeling
various design variables, including seasonal fluctuations, shadowing patterns from surrounding structures, and
temperature-related efficiency losses [4], [7], [8]. This improves solar systems' long-term dependability, efficiency, and
affordability [11].
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The ability of PVsyst to assist investors and policy developers in making decisions is another important feature.
Stakeholders can learn more about the financial viability of planned solar installations by using specific financial metrics
like annual savings, payback period, and levelized cost of electricity (LCOE) [5], [13], [15]. This aids in giving long-
term advantages and compliance with environmental standards top priority. PVsyst is a well-rounded program for
thorough solar project planning since it combines both technical and cost-effective evaluation capabilities [14].

In the end, a wider worldwide trend toward more intelligent, data-driven renewable energy solutions is reflected in the
increased adoption of PVsyst [5]. Tools like PVsyst will continue to be essential in directing the successful execution of
solar projects as nations strive for sustainable development and carbon reduction [6], [11]. PVsyst promotes the global
goal of establishing a greener, more resilient future by enabling users to design efficient systems and monitor their long-
term behavior [1], [9]

Literature Survey

Solar photovoltaic (PV) energy systems have been the subject of intensive research over the last ten years in an effort
to enhance their performance, efficiency, and design in a variety of environmental settings [1], [2], [9]. According to
studies, solar energy, one of the most plentiful renewable resources, can greatly lessen reliance on traditional fossil fuels
and lessen the effects of climate change [5], [6], [11].

Sharma et al. state that factors including temperature, tilt angle, solar irradiation, and panel orientation have a significant
impact on a PV system's performance. They underlined that throughout the year, the ideal tilt angle can optimize energy
generation [4], [7]. Similarly, because regional climatic conditions have a direct impact on energy output, Khatib et al.
emphasized the significance of site selection and meteorological data in developing effective PV systems [3], [8], [11].

It is clear from these research that precise estimation of system performance and financial viability is made possible by
incorporating simulation tools like PVsyst into the design phase [10], [12], [13], [14]. This material serves as the basis
for the current study, which uses PVsyst software to build a PV system for Nampally, Hyderabad, and estimate the
potential for solar energy output [15].

Methodology

1.Orientation: The tilt and azimuth angles of the solar panels are referred to as orientation in PVsyst software: The
angle formed by the solar panel and the horizontal ground is known as the tilt angle.

Azimuth angle: The panels' orientation, expressed in degrees from North (for example, 180° is South). These angles
influence the amount of sunlight that reaches the panels and aid in maximizing the solar system's energy production.

2. Annual yield: After deducting all losses, the total quantity of electricity (in kWh) produced by the solar PV system
in a single year. It aids in calculating energy production and system performance and displays how effectively your
solar system operates over the course of a year.

3. Transportation factor: Usually utilized in big utility-scale projects, the Transportation Factor in PVsyst measures
energy loss resulting from long-distance transmission or export of solar electricity. It is added after the output at the
inverter to estimate the final supplied energy and is typically a modest proportion (such as 1-3%).

4. Loss with regard to optimum: This refers to the amount of energy wasted in comparison to the ideal or best-case
scenario as a result of system constraints (such as shade, temperature, wiring, inverter inefficiencies, etc.). These
losses aid in determining areas where the system design might be improved for increased performance.
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LOADS POWER OF | NUMBER TOTAL OPERATING | TOTAL
LOADS(w) | OFLOADS | POWER HOURS ENERGY (h/w)
Led light 20 1 20 7 140
Tube light 40 2 40 2 80
Fan 50 1 50 4 200
Cooler 80 1 80 4 320
Total=740

Steps For Pvsyst Software

Step 1: Geographical Location Selection

A key phase in PVsyst is the geographical location selection, which aids in determining the area's latitude and
longitudinal ranges so that the amount of solar falling there may be calculated. PV syst software is a simulation
specifically created for solar panel installation, taking into account both the geographic region chosen for installation
and the necessary load. The PVsyst software's area selection process is depicted in the graphic below. I have chosen
"METHODIST COLLEGE OF ENGINEERING AND TECHNOLOGY, NAMPALLY" for this.

Please click on the desired location, then import data to PVsyst. (7]
~Selected point:

Locality

Locaily: | [ search |

T | nampali
Gun Four
Country

T 5 - ; . % | 1nda
o -l & <& < P Latitude ()
17.386684

» Exportine H o Export table | ) Pt 7] Close

Fig:1 choosing the geographical location

Lncatine

- e

Geographical Coordimates

Fig:2 geographical conditions
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Site Methodist collage of enginnering (India)
Data source Meteonorm 8.2 (2001-2020), Sat=100% I
Global Horizontal Temperature  Wind Velocity  Linke turbidity Relative
horizontal diffuse humidity
irradiation irradiation
kivh/mz2/mth kWh/mz2fmth °C mjfs [ %
January [14a.2 ] [=o0 | EE ] [ | |EE ]
February |157.2 | [57 | =2 | [uoo | [2400 | EE |
March [142 | [77 | [e=7 ] [reo | [5.462 | [we ]
April [195.3 | [+ ] [0 ] [uso ] [e13 | [+a ]
May |185.7 | o0 | | [zso | [7000 | EE |
June [152.1 ] [pre [EE [ | | [z ]
July [130.3 ] [eos ] [e7a | EED ] [5512 | [e35 ]
August |132:6 | 77.9 | 3 | EED | (5088 | w3 |
September [126.1 ] [r2s | [ms ] [ | [am ] [me ]
October [140.5 | EE | ] [uss ] [5.051 | [655 ]
Movember [133.1 | [543 | EE ] [reo | [aem | [L7 ]
December [133.2 | ] [mo ] L0 | [ae02 ] [0 ]
Year 1848.7 826.7 273 23 5.219 57.4

Global horizontal irradiation year-to-year variability 5.4%

Fig.3.Monthly weather conditions of location

—Required Dat:

Global horizontal irradiation

Average Ext. Temperature

[Extra data

Horizontal diffuse irradiation
Wind velodty
Linke turbidity

Relative humidity

rIrradiation units-

O kwhjmzfday
@bz mthi
O MIfma/day
O MIjm2jmth
O wim?

O Clearness Index Kt

The above two figures show graphical information about the selected area and monthly wise extraction of solar light
in the area now save the selected area to import the data into the project.

STEP-2: SELECTION OF ORIENTATION:-
The orientation must be established after the region has been chosen. The adjusted orientation is shown in the photo
below. The angle at which a solar panel should be changed is known as orientation. To achieve the most efficient
outcome, solar panel modification is also crucial. The panel should be positioned so that the loss in relation to the
optimum is zero. Place the panel at a 20-degree angle to achieve zero loss.

STEPS TO BE CHECKED: -
Loss with respect to optimum must be 0.0

This can be varied by plane tilt.

¥ Orientation #1 - Fixed, Tilt 20.0°, Azim. 0.0° @ Status: OK
ield type 1 odule ar
System 4 m2
Fixed Tilted Plane v| [Fixed, Tit 20.0°, Azm. 0.0° | ¥ 2 modules
3D scene 0 m2 0 modules
—Field parameter
Plane tilt A o Tilt 20.0° Azimuth 0°
Base tiit angle v’ West . East
South
—Quick optimization (acc. to clear-sky model)
—Optimization with respect to 0 1.2 T T T T T
® Annual yield |
O summer (Apr-Sep) 10 /’_—.\
O winter (Oct-Mar)
P -
—Yearly irradiat nal ]
Transposition Factor FT 1.06
Loss with respect to optimum 0.0% 0 | | | | |
z o 30 60 S0 90 -60 30 0 30 60 90
Global on collector plane 1958 kiwh/m Plane tilt Plane oHentation

Fig.4.Tilt of solar panel

The azimuth in the above figure is set at 0 degrees, and the plane tilt is changed to achieve 0 loss. Optimization with
regard to the specific time period—summer, winter, and annual—is another factor to choose from the aforementioned.
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STEP-3: SELECTION OF SYSTEM: -

Here, we'll choose both the inverter and the solar panel. We must provide input before choosing the solar panels since
the load consumed is 740 w/h. When we convert it to kw/h, we obtain 0.74 kw/h. Put this number into the panel
power.

Now capacity of each solar panel is determined by its watt peak of calculated energy.

watt peak of panel is half of the total energy:

total energy =740w/h (from table 1)

watt peak=total energy /2

=740/2

=370wp.

The panel's capacity is now determined to be 370 watts of si-mono. The quantity of solar modules and the area needed
will be immediately shown after choosing the manufacturer and panel capacity. In a similar vein, our solar panel
capacity should determine the inverter's manufacturer and capacity.

List of subarrays © Sub-array PV Array | ‘I\]i.l‘ ‘ o) Add ‘ | 1 Delete | (7]
3 i v oA rs Select the oriental Pre-sizing Help
— Orientation Fixed, Tilt 20.0°, Azim. 0.0° No sizing Planned power ® [0.7 awp @
=Mod #5tri
Name P iy | + Resize | oravaiable area O+ m:
~ (R ~Select the PY module
~ A solar - JAME0-520-3704R 2 1
Avaiable Now | Fiter [AIPVmodules Approx. needed modules 2
- AEG - AS-IR02-700 (0.7 kW, Si.. 1 1
4 Solar | [3mwp 2y Simono JAMG0-520-370-VR. Since 2020 Datashests 2020 ' | ©, Open ‘
Use aptimizer
Sizing voltages : Vmpp (60°C) 30.0 V
Voo (-10°C)  45.4V
~Select the inverter o
iz
Available Now | Output voltage 230 ¥ Mono S0Hz 80 Hz
AEG | lo70kw 40-450v T 50/60Hz AS-IRO2-700 (0.7 kiW, Sinale-phase, 1MPPT Since 2022 ] | €, Open ‘
Mb. of inverters 1 Operating voltage: 40-450 Y  Global Inverter's power 0.7 kwac
Input maximum voltage: 500 v
~Design the array
~Number of modules and string: Operating conditions
Global system summa
¥ i Mod. inseries 2 between 2and 11 7]
Nb. of modul 2
o mockies Nb. strings 1 [ only possibity 1
Module area 4m2
=
Nb. of inverters 1 Overload loss 0% TTECT] @ Ip'a”egl‘?cd;a”“ 1::'0"::"’ m e DDE"::;;"D:E:\‘; ®s1c
o " mpp - - i 0.7 kW
Nominal PV Power Prom ratio 1.06 e (5TC) T (at 1000 W/m? and 50°C)
Nominal AC Power b, modules 5 o Ocn
Prom rati Isc (at 5TC) 11.4A Array nom. Power (STC) 0.7 kip

Fig.5.Selection of solar panel and inverter

The chosen PV module and inverter are depicted in the above image. It is evident that two modules and one inverter
are needed, and that the area needed to place the modules is 4 m”2. Additionally, the two modules must to be connected
in series.

Figure 5 displays the panel's temperature coefficient, short circuit current, and open circuit voltage that we have chosen.

STEP-4: RUN SITMULATION
When we press on the simulation then we will get graphs and graphs are shown below

Daily Input/Qutput diagram

5 T T
1 1
@ Values from 01/01 to 12/31

Ugefunl out gystem mergy fodhdday |
ra [
T
L

ﬁwg
e
T a® -
a0 ©° *
o ] ] ] ]
0 2 4 & 8 10
Global incident in coll. plane [kWh/mda)
Daily Input/Output diagram P L Z)
Fig.6.Graphl
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Performance Ratio PR

1.2
| | T | | | | | | | |
:; B -7 Ferformance Ratio v/ Yr) - 0.826
e
P
:._E
g
Jan Feb Mar Apr May Jun Jul Aug Sep Oet Nov Dec
Performance Fatio PR o
Fig.7.Graph 2
System Output Power Distribution
. SI:I : T I T I T I T I T I T I T I:
£ i Values from 01/01 to 12/31 :
= | :
= 20F -
2} :
= 15F -
g [ :
: wof -
Ef :
E -
= 0 . l . | L l . l . | L | e Y I:
0 100 200 300 400 500 &a0 T

Useful out system energy W]
System Output Power Distrib ~

Fig.8.Graph 3

Array Temperature vs. Effective Irradiance

100 . , . , . | . | . | .

o Values from 01/01 to 12731
ETC

ol . I . I . ! . ! . !

Jeverape module tempermbee doring numing [°0)

0 200 400 600 a0a 1000 1200

Effective Global, corr. for IAM and shadings [Wim3E
Array Temperature vs, Effec

Fig.9.Graph 4
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Result

Here we get the overall project review

Single line diagram
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Fig.10.Result

TABLE I

Fig.11.General Parameters
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Fig.13.Graph 6

Future Scope
For our project, we designed and analyzed the solar panel installation using Pvsyst software.

This project has a good future scope since it can be expanded and improved for a large-scale or substantial
project.

Additionally, this program is beneficial for students since it is reasonably priced in relation to the useful
information it offers.

We were able to comprehend the energy output, efficiency, and cost savings of solar power thanks to this
program.

We gained valuable expertise and a solid foundation for working in the field of renewable energy from
this project.

Conclusion

This leads us to the conclusion that we have completed and obtained project results utilizing Pvsyst
software. First, we have determined and chosen the load. Next, we have chosen a place close to Nampally,
Hyderabad, as previously said, and we have adjusted the orientation by changing the plane bit. Next, we
employed a technique to determine the optimal solar panels and inverter based on the load we were

carrying.
Sl
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When we run the stimulation, we obtain project graphs. We may obtain an overview of the project by
clicking on the report. This is quite practical because it is reasonably priced and doesn’t need to be replaced
for many years. The viability and efficiency of using solar energy to fulfill small-scale energy demands have
been shown by the study and design of a solar photovoltaic (PV) system for a 740W load using PVsyst
software. PV modules, inverters, and battery storage (if off-grid) could all be precisely sized thanks to the
software’s thorough modeling. To guarantee maximum system efficiency, key performance metrics
including system yield, performance ratio, and different energy losses were examined. In order to improve
the orientation, tilt angle, and system design parameters, the program also detected technical and
environmental losses. All things considered, the Pvsyst-based method turned out to be a dependable and
easy-to-use instrument for creating an effective and sustainable solar PV system. It demonstrates that a well-
planned 740W solar PV system may considerably lessen reliance on traditional energy sources, save
electricity bills, and support environmental sustainability. The significance of simulation tools in the shift
to clean and renewable energy solutions is highlighted by this study.
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