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systems, faults that occur during operation need to -
be diagnosed and dealt with in a timely erto
ensure the reliability and

conversion. a?|

The system's challenges must be understood to
create an efficient PV monitoring system. A PV
panel's output is first affected by the weather. In
other words, a PV panel's output changes from a
bright, sunny day to a cloudy day. Second, like with
any other system, a PV panel's output may not
always match the manufacturer's specifications.

This paper proposes a solar-powered portable water
pump (SPWP) for loT-enabled smart irrigation

TE system (lIoT-SIS). A NodeMCU microcontroller with
,/"/‘/‘ a Wi-Fi interface and soil moisture, temperature

—)
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CHALLENGES IN ANN AND IOT IN SOLAR
PHOTOVOLTAIC SYSTEM

Photovoltaic (PV) systems are increasingly
becoming a vital source of renewable energy due to
their clean and sustainable nature. However, the
power output of PV systems is highly dependent on
environmental factors such as solar irradiance,

temperature, shading, and aging. To optimize the
energy harvest from PV modules, Maximum Power
Point Tracking a?|

[
l

Increasing energy demands and the pursuit of
‘ sustainable and clean energy sources have
v ‘ intensified interest in Floating Solar Photovoltaic
,I ﬂ‘ (FSPV) systems, patrticularly for off-grid
applications. FSPV technology presents a strategic
alternative for countries with limited land but ample
water bodies, contributing to energy diversification

- [igal [
A U” L Dgl ID and conservation of arable a?|
N/ -swmz i 'ﬂﬁ I ‘ v;-., l

It is presented that the interconnection of a
photovoltaic system as a micro-grid improves the

> H [l '

reliability of electric supply and power quality by
regulating the loT-based inverter controller systems.
The loT-based ANN inverter control scheme for the

efficient and reliable power transfer between the
grid system and micro-grid to satisfy the
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CHALLENGES IN ANN AND IOT IN SOLAR
PHOTOVOLTAIC SYSTEM

In particular, methods using the Al approach for the
following applications are discussed: prediction and
modeling of solar radiation, seizing, performances,

and controls of the solar photovoltaic

a Trl ‘H[ This paper presents a novel photovoltaic (PV)
LIRS

monitoring system combining artificial neural

}‘___E'* =] networks (ANN) for fault detection and an Internet of
i Things (IoT) platform for real-time data analysis.
[

The system enhances energy generation efficiency
and reduces a?|

A novel modeling PV systems method is proposed

— which uses information given from manufacturer's
datasheet under standard-operating test conditions
= i (STCs) and normal-operating cell temperature
B ' (NOCT) conditions (Akram and Lotfifard 2015)
o axreee O B tensive investigation of different fault causes,

ENERGY STORAGE SYSTEM

protection schemes, and issues of hidden faults in
PV systems were a?|
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CHALLENGES IN ANN AND IOT IN SOLAR
PHOTOVOLTAIC SYSTEM

Abstract Fault detection in photovoltaic (PV) arrays
is one of the prime challenges for the operation of
; solar power plants. This paper proposes an artificial
@ ” neural network (ANN) based fault detection

approach. Partial shading, line-to-line fault, open
circuit fault, short circuit fault, and ground fault in a
PV array have been investigated, and a data set is
synthesized to a?|

Mracrnee I = The synergy of Al, lloT, and renewable energy
ENERGY STORAGE SYSTEM —— . . .
systems is underscored as a conduit for enhancing
energy management, operational transparency, and
deploying cost-effective solutions for complex
industrial challenges, significantly bolstering the

efficiency a?|

This study aims developing customized novel data
acquisition for photovoltaic systems under extreme
climates by utilizing off-the-shelf components and
enhanced with data analytics for performance
evaluation and prediction. Microcontrollers and

sensors are used to measure meteorological and
electrical parameters. Customized signal
conditioning, which can a?|
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CHALLENGES IN ANN AND IOT IN SOLAR
PHOTOVOLTAIC SYSTEM

Air Cooling
Energy Storage System

Due to its abundant natural supply and
environmentally friendly features, solar photovoltaic
(PV) production based on renewable energy is the

ideal substitute for conventional energy sources.
The efficiency of solar power generation under
partial shading conditions (PSCs) is significantly
increased by maximizing power extraction from the
PV system. The maximum a?|

A grid-tied PV system with novel boost integrated
KY converter and Cascaded Type Il ANFIS MPPT
as showcased in Fig. 1 is presented in this work
with the aim of accelerating the adoption of solar
energy over the conventional carbon-based fossil
fuels for energy production. The suggested
innovative approach, which combines several
advanced a?|

This chapter presents a review of the application of

artificial intelligence in a solar PV system while
highlighting the challenges and prospects for
effective utilization in the renewable energy system.
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CHALLENGES IN ANN AND IOT IN SOLAR
PHOTOVOLTAIC SYSTEM

The internet of things (1oT) enables communication
and data sharing among a wide variety of devices,
systems, and services. Over the last few years, 0T
approaches have also been investigated in PV
system monitoring and remote sensing in response
to an industry need to effect better fault diagnostics
and prognostics [10,11].

A key medium for energy generation globally is the
solar energy. The present work evaluates the
challenges of building-integrated photovoltaic
(BIPVT) required for various applications from
techno

As a result, smart technologies like artificial
intelligence (Al) and internet of things (loT) are
being developed for remote sensing, problem
detection, and diagnosis of photovoltaic systems.
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CHALLENGES IN ANN AND IOT IN SOLAR
PHOTOVOLTAIC SYSTEM

The effective operation of photovoltaic systems
depends on many factors and parameters that must
be continuously monitored. The factors listed in the
article are frequently variable, which makes it very
difficult to predict the amount of radiation that will
««««««««««««««««««««««« reach photovoltaic panels and can be converted into

electricity. Therefore, to optimize the operating point
of a a?|

The effective operation of photovoltaic systems
depends on many factors and parameters that must
be continuously monitored. The factors listed in the
article are frequently variable, which makes it very
difficult to predict the a?|

The novelty of this work is to utilize the
metaheuristic optimization technique with the
well-known artificial intelligence methods to achieve
a better tracking system that harvests the maximum
possible power from PV systems. a?|
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CHALLENGES IN ANN AND IOT IN SOLAR
PHOTOVOLTAIC SYSTEM

To address these issues, this research work
proposed Internet of Things (loT) sensor-based fault
identification in a solar PV system. The PV panel
status is monitored using pressure, light

Faults in any components (modules, connection
lines, converters, inverters, etc.) of photovoltaic (PV)
systems (stand-alone, grid-connected or hybrid PV
systems) can seriously affect the
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