
  

 

 

IoT Solar Power Monitoring with Fault Detection Using Arduino: A 

Review  

Tauseef Raza Khan
1
, Tushar  Rathod

2
, Akif Saad Khan

3,
 Jitendra Nemade

4
,Hitesh Saneshwar

5
, 

Prof. Rajendra Bhombe
6
 

1,2,3,4,5 
Student, Deptof Electrical Engineering ,Guru Nanak Institute of  Engg. & Technology, Nagpur,Maharashtra,India, 

6
HOD,Dept of Electrical Engineering, Guru Nanak Institute of  Engg. & Technology, Nagpur, Maharashtra, India,, 

 

Abstract:The integration of Internet of Things (IoT) 

technology with solar power systems offers promising 

opportunities for efficient monitoring and fault detection, 

thereby enhancing system reliability and performance. This 

thesis presents a comprehensive study on the design, 

development, and implementation of an IoT-based solar 

power monitoring system with fault detection capabilities, 

utilizing Arduino microcontrollers. The proposed system 

employs various sensors to collect real-time data related to 

solar energy generation, consumption, and environmental 

factors. Advanced algorithms are implemented to analyze 

this data and detect potential faults or abnormalities in the 

system. Through extensive experimentation and validation, 

the effectiveness and feasibility of the proposed system are 

evaluated, demonstrating its potential to contribute to the 

advancement of sustainable energy systems. 
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I. INTRODUCTION 

 

In recent years, the adoption of renewable energy sources, 

particularly solar power, has seen a significant surge due to 

the increasing concerns over environmental sustainability 

and the diminishing availability of traditional energy 

resources. Solar energy, in particular, offers a promising 

solution for clean and sustainable power generation. 

However, the efficient monitoring and management of 

solar power systems pose significant challenges, 

necessitating innovative solutions to ensure optimal 

performance and reliability. This thesis explores the 

development and implementation of an IoT-based solar 

power monitoring system with fault detection capabilities, 

leveraging Arduino microcontrollers. 

 

Background and Motivation 

 

The rapid growth of solar power installations across 

residential, commercial, and industrial sectors underscores 

the need for robust monitoring systems to track energy 

production, consumption, and system health. Traditional 

monitoring approaches often lack real-time capabilities and 

fault detection mechanisms, leading to suboptimal 

performance and potential system failures. The integration of 

IoT technology offers a promising solution to address these 

challenges by enabling remote monitoring, data analysis, and 

timely intervention. 

Objectives The primary objective of this thesis is to design, 

develop, and implement an IoT-based solar power monitoring 

system with fault detection capabilities using Arduino 

microcontrollers. Specifically, the thesis aims to: 

Investigate the state-of-the-art IoT and Arduino technologies 

relevant to solar power monitoring. 

Design a comprehensive system architecture for real-time data 

collection, transmission, and analysis. 

Develop algorithms for fault detection and performance 

optimization. 

Implement the proposed system and evaluate its effectiveness 

through practical experimentation. 

Provide insights and recommendations for the deployment and 

improvement of IoT-enabled solar power monitoring systems. 

 

II. LITERATURE REVIEW 

 

The Attri, A., & Agarwal, V. (2018). IoT Based Solar Power 

Generation Monitoring System. This paper presents an IoT-based 

solar power generation monitoring system developed to address 

the need for efficient monitoring of solar energy systems. The 

system utilizes IoT technology to collect real-time data from 

various sensors deployed in solar panels and related components. 

Through this data collection, the system enables continuous 

monitoring of solar power generation parameters such as 

irradiance, temperature, and output voltage. By leveraging IoT 

connectivity, the system allows remote access to monitoring data, 

facilitating timely analysis and intervention. The study highlights 

the importance of IoT in enhancing the efficiency and reliability 

of solar power systems by providing comprehensive monitoring 

capabilities. 

 

Bala, A. P., & Kishore, B. P. (2018). IoT based Solar Monitoring 

System. This paper introduces an IoT-based solar monitoring 

system designed to monitor and manage solar energy generation 

effectively. The system integrates IoT technology with solar 

panels to collect data on various parameters such as energy 

production, temperature, and efficiency. Utilizing IoT 

connectivity, the system enables real-time monitoring and 

analysis of solar energy generation, facilitating proactive 

maintenance and optimization. The study underscores the 

significance of IoT-enabled monitoring systems in maximizing 

the performance and reliability of solar power systems. 

Journal of Engineering Sciences Vol 15 Issue 04,2024

ISSN:0377-9254 jespublication.com Page 372



 

 

Chandan, A., & Balaji, P. (2019). IoT Based Solar Panel 

Monitoring System. This paper discusses an IoT-based solar 

panel monitoring system developed to monitor the 

performance and condition of solar panels. The system 

employs IoT technology to collect data from sensors installed 

on solar panels, including parameters such as voltage, 

current, and temperature. Through continuous monitoring 

and analysis of this data, the system detects deviations from 

normal operation, enabling prompt identification of potential 

issues or faults. The study emphasizes the importance of IoT-

enabled monitoring systems in ensuring the optimal 

performance and longevity of solar panel installations. 

 

Choi, D., Jeong, S., & Han, S. (2016). An Arduino-based 

monitoring system for photovoltaic modules. This paper 

presents an Arduino-based monitoring system designed 

specifically for monitoring photovoltaic (PV) modules. The 

system utilizes Arduino microcontrollers along with sensors 

to collect data on various parameters such as solar irradiance, 

temperature, and voltage. Through real-time data acquisition 

and analysis, the system provides insights into the 

performance and efficiency of PV modules. The study 

demonstrates the feasibility and effectiveness of using 

Arduino-based monitoring systems for solar energy 

applications. 

 

Datta, A., & Ghosh, P. (2017). A novel approach of solar 

power generation monitoring system using IoT. This paper 

proposes a novel approach to monitoring solar power 

generation using IoT technology. The system integrates IoT-

enabled sensors with solar panels to collect data on 

parameters such as irradiance, temperature, and output 

voltage. Through IoT connectivity, the system enables 

remote access to monitoring data, facilitating real-time 

analysis and decision-making. The study highlights the 

potential of IoT-based monitoring systems in enhancing the 

efficiency and reliability of solar power generation 

 

.Dubey, S., & Sen, S. (2019). Solar panel fault detection and 

monitoring system using IoT. This paper introduces a solar 

panel fault detection and monitoring system leveraging IoT 

technology. The system aims to enhance the reliability and 

efficiency of solar power generation by detecting faults and 

abnormalities in solar panels. IoT-enabled sensors are 

deployed to collect real-time data on various parameters such 

as voltage, current, and temperature. Advanced algorithms 

are employed to analyze this data and identify potential faults 

or performance degradation in the solar panels. Through 

continuous monitoring and analysis, the system enables 

proactive maintenance and timely intervention, thereby 

minimizing downtime and optimizing energy production. 

The study underscores the importance of IoT-based fault 

detection systems in ensuring the long-term performance and 

sustainability of solar power installations. 

 

Han, S., & Kim, J. (2018). IoT-based solar power 

management system for smart home. This paper presents an 

IoT-based solar power management system designed 

specifically for smart homes. The system integrates IoT 

technology with solar energy systems to enable efficient 

management and utilization of solar power. IoT-enabled sensors 

are deployed to monitor solar energy generation, consumption, 

and storage in real-time. Through data analysis and optimization 

algorithms, the system dynamically adjusts energy usage patterns 

to maximize self-consumption and minimize reliance on the grid. 

The study highlights the potential of IoT in transforming 

residential energy management, enabling homeowners to achieve 

greater energy independence and cost savings through the 

integration of solar power systems with smart home technology. 

 

Kaur, A., & Kaur, R. (2019). IoT based solar energy monitoring 

and tracking system. This paper presents an IoT-based solar 

energy monitoring and tracking system developed to monitor and 

optimize solar power generation. The system utilizes IoT 

technology to collect real-time data on solar energy production, 

environmental conditions, and panel orientation. Through 

advanced tracking algorithms, the system dynamically adjusts the 

orientation of solar panels to maximize energy capture from 

sunlight. Additionally, the system enables remote monitoring and 

management of solar energy systems, facilitating proactive 

maintenance and optimization. The study demonstrates the 

potential of IoT-enabled monitoring and tracking systems in 

enhancing the efficiency and performance of solar power 

installations. 

 

Kumar, A., & Vats, A. (2018). IoT-based solar energy 

monitoring system. This paper introduces an IoT-based solar 

energy monitoring system designed to monitor and analyze solar 

power generation. The system employs IoT-enabled sensors to 

collect real-time data on parameters such as solar irradiance, 

temperature, and output voltage. Through data analysis and 

visualization techniques, the system provides insights into the 

performance and efficiency of solar energy systems. The study 

highlights the importance of IoT in enabling comprehensive 

monitoring and analysis of solar power generation, thereby 

facilitating informed decision-making and optimization of energy 

production. 

 

Mishra, N., & Singh, R. (2017). Solar power generation 

monitoring system using IoT. This paper presents a solar power 

generation monitoring system utilizing IoT technology. The 

system integrates IoT-enabled sensors with solar panels to collect 

real-time data on parameters such as solar irradiance, 

temperature, and output voltage. Through continuous monitoring 

and analysis of this data, the system enables efficient 

management and optimization of solar power generation. The 

study emphasizes the role of IoT in enhancing the reliability and 

efficiency of solar energy systems, enabling stakeholders to 

make data-driven decisions to maximize energy production and 

minimize downtime. 

 

 

III. METHODOLOGY 

 

System Designing Solar power plants need to be monitored for 

optimum power output. This helps retrieve efficient power output 

from power plants while monitoring for faulty solar panels, 

connections, and dust accumulated on panels lowering output 

and other such issues affecting solar performance. So here we 
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propose an automated IOT based solar power monitoring 

system that allows for automated solar power monitoring 

from anywhere over the internet. We use arduino based 

system to monitor a 10 Watt solar panel parameters. Our 

system constantly monitors the solar panel and transmits the 

power output to IOT system over the internet. Here we use 

IOT Gecko to transmit solar power parameters over the 

internet to IOT Gecko server. It now displays these 

parameters to the user using an effective GUI and also alerts 

user when the output falls below specific limits. This makes 

remotely monitoring of solar plants very easy and ensures 

best power output. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Block Diagram of IOT 

 

 

IV. CONCLUSION 

 

 

Use of IoT for monitoring of a solar power is an important 

step as day by day renewable energy sources are getting 

integrated into utility grid Thus automation and 

intellectualization of solar power plant monitoring will 

enhance future decision making process for large scale solar 

power plant and grid integration of such plants In this project 

we proposed an IoT based remote monitoring system 

for solar power plant, the approach is studied, implemented 

and successfully  achieved the remote transmission of data to 

a server for supervision IoT based remote monitoring will 

improve energy efficiency 
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