www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éh INTERNATIONAL JOURNAL OF CREATIVE
@p? RESEARCH THOUGHTS (1JCRT)

<* An International Open Access, Peer-reviewed, Refereed Journal

IOT APPROACH USING Al FOR
MONITORING AND CONTROL
PHOTOVOLTAIC SYSTEMS

1 Suraj S. Damre, 2 Dr. Suresh Halhalli, 3 Dr. Prasadu Peddi
Department of Computer Science and Engineering

1 Research Scholar, Shri JJTU, Rajasthan.
2 Associate Professor, M.S.Bidve Engineering College Latur, Maharashtra.
3 Professor, Shri JJTU, Rajasthan. SJJT University,
Jhunjhunu, Rajasthan., India

Abstract: Conservative gas supplies impact emissions from traditional energy sources such as carbon dioxide (COZ2). These gas
emissions threaten global warming and affect the environment and biodiversity. These traditional structures are limited. Then
there is the issue of the energy crisis. Because the sun is the best source of energy in the universe. In addition, solar energy is free
and unlimited parameters do not damage and can be used for more sophisticated floors. Solar energy also helps improve the
security of the power grid. Currently, many companies believe that the solar industry has financial support. Photovoltaic systems
require this facility to systematically support the disposal of power generation. The proposed method is a real-time method useful
for controlling and monitoring solar power plants using 10T. Solar energy production activity is not accessible or monitored by
conventional PLC technology. For this reason, Internet of Things (IoT) and machine learning approaches are being-introduced to
manage solar energy systems. The Internet of Things is a combination of physical technologies using the cloud. The main
requirements are the heterogeneous network of manufacturing object communication required for each object,-and the processing
power and security of each object/data processor in each 10T element. This new method allows us to monitor and improve our
solar system. The rotation of the solar panel can be controlled by the slave according to the direction of the sun. This improves
power generation efficiency. This was accomplished by creating a solar power system that builds analog circuits for specific
resolutions and currents, and creating a web server to monitor the data used by the graphics device. The web server is located in a
WAN (network area) and can be accessed from anywhere in the world with an internet connection.

Keywords: 10T, Solar Energy, Machine Learning, PLC, SCADA etc.

1. INTRODUCTION

Solar strength is solar warmness. This era is referred to as a passive solar device or an lively sun system.

They trade the manner sun electricity is captured and dispensed.
[1] active sun gadgets consistof vital photovoltaic systems and electricity use solar water heaters [2]. The abundance ofto be
had sun electricity makes ita totally suitable energy source. in
the 2000 global electricity evaluation theUnited nations improvement program positioned annual sun electricity at ~ 1575- 49837
Joules (EJ). this iS numerous instances extra than the total international energy intake
generated in 2012 EJ5598. In 2011 the international electricity organization said that the ongoing development of smooth and
coffee-fee solar strength technology has lengthy-term benefits [4].
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Renewable power is presently the quickest developing alternative strength supply to meet the cutting-
edge energy desires ofthe international electricity organization (IEA).Windand sun retrofit options are widely tobehad.Passive solar
generation includes conditioning building substances to the solar to create a

ventilated space with both selective warmness or mild houses. monitoring is vital to display overall

performance and preserve manage panels in accurate condition so all solar panels ought to be inspected
to decide their contemporary repute. presently this energy plant is controlled with the aid
of %. consequently all electricity information can most effective be monitored by using SCADA devices at the station or facility. the
largest distinction between looking  at the sunand gazinga  star supply from  the person's pointof view is that one

or extra transients must be furnished in order that one or greater sun goals of interest may be discovered. in
this respect solar observations are just like observations of other solar machine items which include planets and comets. most of
the information related to hardware adjustments required for sun observations inclusive of applying a 20 dB

attenuator alternate delay correction putting of the step attenuator degree and referencing the solar PCL sign to the sun sign. Invisible
to users.

Fig. 1 suggests the overall architecture of the PV machine monitoring gadget. solar cells are typically arranged systematically in
step with environmental situations to supply most electricity and boom the performance of energy era. The container is
connected to the back panel and sun connection. An inverter is a simple electronic tool that converts DC to AC. Transformers can
convert this energy into percent photovoltaic assemblies or switchgear. EMS carriers focusing on SMT are continuously striving to
satisfy diversity and possibility. Photovoltaic solar modules are  becoming a popular way to attain those desires. PV cell leads
in solar cellular module ~ assemblies  are  fabricated using very  simple SMT substances and tactics. Solder  flux
and traditional processing technology create electric interconnects in AC and C- C
optoelectronic meeting strategies. digital production services (EMS) providers that specialize in surface mounting era (SMT)
are trying to make bigger and upload capacity.
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2. 10T AND Al APPROACH FOR CONTROLLING SOLAR PLANT

The layout and improvement of far off tracking system techniques for net of things & Al based totally control device interfaces

is defined in this paper. performance depends at the efficient harvesting of electricity from sun panels
to ensure best investment in solar strength vegetation. that is best possible if the sun panel follows the route of
the solar and correctly produces power in the course of the day. in this experience loT-based
totally solar tracking allows monitoring of diverse situations and affords useful comments. The drawback of modern-

day sun trackers designed to harvest energy at some point of the day is that they observe a single path. This orientation manner that
the orientation (payload) of the sun panel will not be adjusted although the placement of the solar changes from sunrise to nightfall.
The end result is lower strength production than the expected annual energy manufacturing. With loT-primarily
based solar trackers you can significantly growth your PV through creating solar panels that adapt to the sun. similarly to loT
based solar monitoring for better strength manufacturing sun tracking structures help screen the performance parameters

of diverse sun flora.

Figure 2. Tilt angle Adjustment for More power generation

we  can get more energy technology simplestif ~our PV  panels are in sync  withsolar direction.  There
are foremost two approaches for the adjustment of PV panels, one is we will install panels in constant order or every other is we
canhavea  few quantity of tilt  withsun panels. If  we remember the constant panel method,  the performance of
the power generation is approximately forty% extra in case of summer time and it's far 10% greater inside the case of the wintry
weather season. The electricity era efficiency is also based totally on the location aspect. If the energy plant means PV panels
are positioned in the northern hemisphere, at that time the course of the solar panel should be facing real south. And within
the case of solar panels positioned in the southern hemisphere, at that point panels ought to be organizeda good way
to face authentic north.

3.Design of Digital Control Photovoltaic System :

This  presentsalook at of city environments  and other markets from  an industrial angle. ~ With  the internet of
things (1oT) technique it explains marketplace trends inany  other powerful manner. Manh Duong Phung and co-

authors offered a reliable manipulate system [31] based at the internet of factors (loT) to
control and manage renewable energy collected from sun panels in micro grids. statistics for top-quality manipulate includes actual-
time weather records from nearby sensors as well as on-line assets. a totally dispensed manipulate gadget such

as multiple controllers controls the monitoring overall performance of the PV array inactual time to seize sun radiation
and preserve device flexibility and reliability with one or greater redundant controllers for gadget fault tolerance.
And dependable controllers are designed to evolve
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Figure 3. Digital control System for Solar Power Using 10T

The AtMega detail comes with an open screen and corporate icon and is treated built-in a mod microcontroller that does this.
The liquid crystal display (Liquid Crystal show) allows you to see the overall fee and overall performance of the asset name. After
the product is located integrated cart it builtintegrated the erato seethe voltage and values of the strength repair mode.
All recordsintegrated integrated Mega built-inintegrated beintegratedg archived from the a module to 10T or cloud servers. The
Mega eight-bit AVR microcontroller is associated with thirty-two kilobytes of software impartbuiltintegrated 32 and 8 bits
of memory-related builtintegrated. sun panels are a gadget of electrical appliances that
generate power usbuiltintegrated the mild we use to energy our houses or ofwiwireless built-ing the amount of
carbon integrated our built-in. electrical system built-in many  small additives referred to assun cells.  The characteristic of
the manufacturbuiltintegrated voltage is to become aware of and exist AC or DC voltage stages. After the voltage is detected

the tool affords an analog voltage sign built-inside the integrated form of the
connection device. The device can be a built-in tool that senses modern via a wire integrated and creates a proportional show. The
generated sign can be similar to modern or virtual voltage. The servo motors operatbuiltintegrated sign receives a

collision signal which dewirelessnes the position of the servo on the shaft and applies DC electricity to the motor until it moves the
shaft built-into position. The ESP8266 a module may be a stand-on my own SOC module with a TCP/IP protocol that gives no
modest a network gets right of entry to. The ESP8266 can put built integrated all a network masses flowbuilt-ing from
any application process. The 8051 microcontroller has 4K of memory or software reminiscence accompanied by way of 4Kb of
ROM and devoted memory (RAM) of 128 computbuilt-ing gadgets. An LDRmay bea resistive detail that built-
in adjustintegratedg the amount of sun radiation that falls on them. This lets built integrated them to paintings across the sun.
The records integrated are saved on a bodily server placed integrated cloud. Computbuilt-ing is the usage of integrated pc tools and
code to provide servers at the network.

4.EXPERIMENTAL SETUP AND RESULTS

ID 1553 1D 1652 1D 1561 N 1550 0 1540 1D 1548 1D 1547 D 1546 ID 1545 10 1544

Figure 4. Graph of Voltage, Current and Power
through this internet site and android app we will remotely get right of entry to all power sources and reveal sun parameters
and devices.  The image above indicates a internet  site demo  of  asolar electricity plant controlled by ~way of an
Android utility used on  acell tablet or laptop. The voltage and current strength parameters  are  displayed at
the website. legal customersalso  canget entry  to graphical  visualization  and evaluationat the internet  site.
loT gadget studying can are expecting the weather and strength output of this type of sun energy plant.
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This parent is a graphical representation of the voltage and current electricity of different IDs.
alsoreferred to  asamission prototype.  The  Y-axis of the  graph indicates the special IDs over  time
and the X-axis indicates the value of the present dayand voltage stages. The dark blue line  represents the
voltage fee The mild blue line represents the contemporary and power values calculated from the cutting-edge and voltage
values and proven by using the red line on the graph.
solar energy manufacturing in  August for the duration of the identical period corresponds to daily temperature and
wind pace of net sun electricity export of worldwide solar radiation production in kwh.

Table 1: Energy records at solar power plant
Daily Daily Daily average
average average

S | Date | Wind Ambient global solar
No. radiation (sunshine

Speed Temp
(km/h) (degC) Hrs) kwh/m2

Total daily
solar Net
power exportable
generation | power(kwh)
kwh

01-
1 | Aug- 12 25.1 2.562 2277 2250
22
02-
2 | Aug- 8.1 24.7 1.92 1744 1725

03-
3 |Aug-| 146 23.1 1.875 1495 1425
22
04-
4 |Aug-| 133 23.7 2.89 2747 2775
22
05-
5 | Aug- 8.2 23.8 2.19 2245 2175
22
06-
6 | Aug- 8.6 23.4 2.249 1966 1950
22
07-
7 | Aug- 7.2 24.2 2.314 1815 1725
22
08-
8 | Aug- 8.7 25.4 2.404 1966 1950
22
09-
9 | Aug-| 154 24.3 2.402 2306 2325
22
10-
10 | Aug-| 16.3 26.9 4.679 4321 4275
22
11-
11 | Aug-| 111 27 4.966 4241 4125
22
12-
12 | Aug- 6.2 26.9 3.622 3450 3450
22
13-
13 | Aug- 7.2 32.3 3.508 3360 3300
22
14 | 14-
Aug- 6.6 26.7 4.23 4061 3975
22
15-
15 | Aug- 6.2 25.9 3.97 3580 3525
22
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The sensor systems, which are used in this work, have errors. So, these errors are calculated with calibrated instruments as
listed in Table. As shown in table 2, the measurement error of current sensors is highest among the others. Error percentage
of PV-current sensor and Battery- current sensor are about 11.3% and 9.04% respectively. While error percentage of both

voltage sensors (voltage dividers) is low and they are closer to calibrated instrument.

TABLE 2. MEASUREMENT ERROR OF SENSORS SYSTEM

Sensor Calibrated
Error %
No Value Value
Module Instrument
PV-Voltage Standard
1 %® 1130V 13.67V 1.71%
Sensor Voltmeter
Battery-
y Standard
2 Voltage 13.2V 13.39vV 0.75%
Voltmeter
Sensor
PV-Current Standard
3 2.19v 2.47V 11.30%
Sensor Ampermeter
Batter
Y Standard
4 Current 2.17V 1.99v 9.04%
Ampermeter
Sensor

The user interface has four real-time trends and four display icons that show numerical values. It also has two buttons

and a container.

Daily Average Global solar Radiation (sunshine Hrs)
kwh/m2

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2627 28 29 30 31
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Figure 5. Effect of Daily Average Global Solar Radiation (sunshine Hrs) kwh/m2

Daily Solar Power Generation
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=== Total daily solar power generation kwh === Net exportable power{kwh)

Fig. 5 indicates the monitoring results of ordinary parameters
photovoltaic machine as global common daily sun radiation. it is able to be visible that the depth of solar radiation is much less on
its highest on  August 23. determine 6 suggests thetracking consequences as day by
day solar strength manufacturing is one of the other essential parameters monitored by way of the PV device. it can be visible that

August 2 and 3. solar radiation

Figure.6 Day wise solar power generation

monitored by

is at

the every day sun output is decrease on August 4 and 8. day by day solar production peaks on August 23-24.

KW Meter

Solar Power Generation at Different Time Instants

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

Time

Figure.7 Solar Power Generation at Different Time Instants
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Effect of Temperature on Solar Power
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Figure 8. Effect of Temperature on Solar Power Generation

wi-fi wireless fig. 7 shows the monitoring outcomes primarily based on one of the other critical parameters
of monitoring a solar power plant based totally on the solar manufacturing by time of day. you may see
that solar production is lower at distinct times between 6:00 and 8:00. every day solar electricity generation peaks at 12 midday. wi-
fiwiwireless eight suggests the impact of temperature on sun electricity manufacturing, one of the other essential parameters
for monitoring the solar machine. solar electricity manufacturing can boomas  temperature increases. while the ~ temperature is
about 27 degrees Celsius the solar strength output is 4500 kWh. however whilst the temperature is 231 levels Celsius the output
of solar power is 1500 kWh. consequently temperature has a notable impact on solar electricity production.

5. conclusion and Summary

The proposed paintings will encompass an  indication of using solar energy as a renewable electricity source on  the net.
This tracking is performedwireless the usage ofthe a module of the  balloon body. physical objects are not disconnected
fromthe virtual world however canbe controlled remotely through internet offerings. clever manufacturing

unit monitoring will similarly growth using renewable strength. assist in assessing the effect of renewable power use
and strength use analysis on electricity issues. Visualization of the information gathered on the manipulate station is wi-fi the usage
of the created internet site.

The monitoring machine is used in smart solar micro-grids on solar roofs and sun cell street lighting in sun villages. In this
era there are many packages which includes solar urban village clever micro grids
and solar street lighting. opportunity power is based totally on far off tracking and manage of commercial enterprise parameters
that exchange the 10T revel inwith the aid of changing lifetime parameters together ~with pace voltage temperature cutting-
edge strain to supply gasoline from Sensors and their outputs to loT
modules thru megastimulation. wherever the consumer wants. read the  parameters measured by the person uniton the way
to ship the data to the supercontroller thru the 10T module to manipulate the unit. So with an wi-fi digital implementation the sensor
has precise high power so the energy requirement may be very low.
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