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Abstract: The Automatic Fault Detection and Isolation System for Electrical Grids 
of modern power distribution networks. Real
system helps to identify faults such as short circuits, over
containing the fault through circuit breakers or relays to ensure a continuous power supply to the rest of the network.
The proposed system incorporates several hardware and software components: current sensors, voltage sensors, 
microcontrollers such as Arduino or ESP32, and the software algorithms that it runs to monitor grid parameters 
continuously. Real
accordingly without any human interfer
fault alerts for quick response by grid operators.
equipment damage, power losses, and downtime. It ensure
supporting grid resilience. Besides, it contributes to efficient maintenance and long
 

Modern life relies on electrical power syst
infrastructure. As energy demand increases, grids get older, and dependence on electricity increases, any disruption in 
the power supply causes significant operational, economi
and isolation are generally manual, time
cascading failures.
electrical grid, introducing a smart monitoring system that is able to detect faults in real time and automatically isolate 
the faulty section. Sensors continuously monitor voltage and current across the
circuit or line
the affected portion.
automation ensures quick fault response and enhances overall reliability and stability in the electrical grid. The system 
can be applied to urban and rural power distribution networks, and it can be scaled or customised depending on t
application. 

1. Gupta and M.Singh, “Design and Development of Real
Journal of Electrical and Electronics Research, vol. 9, no. 1, pp. 45
Overview
sensors interfaced with an Arduino Uno microcontroller. It continuously observes line parameters and detects 
overcurrent, short circuit, and phase imbala
and sends notifications via GSM to the control room. The design 
deployment in rural and urban settings. It also features an LCD for on
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of modern power distribution networks. Real
system helps to identify faults such as short circuits, over
containing the fault through circuit breakers or relays to ensure a continuous power supply to the rest of the network.
The proposed system incorporates several hardware and software components: current sensors, voltage sensors, 

rollers such as Arduino or ESP32, and the software algorithms that it runs to monitor grid parameters 
continuously. Real-time data acquisition will enable the system to interpret the fault conditions correctly and act 
accordingly without any human interfer
fault alerts for quick response by grid operators.
equipment damage, power losses, and downtime. It ensure
supporting grid resilience. Besides, it contributes to efficient maintenance and long

Modern life relies on electrical power syst
infrastructure. As energy demand increases, grids get older, and dependence on electricity increases, any disruption in 
the power supply causes significant operational, economi
and isolation are generally manual, time
cascading failures. The challenges in this area are overcome by the a
electrical grid, introducing a smart monitoring system that is able to detect faults in real time and automatically isolate 
the faulty section. Sensors continuously monitor voltage and current across the
circuit or line-to-ground fault, occurs, the system instantly processes the data and actuates a relay or breaker to segment 
the affected portion. This integration of real
automation ensures quick fault response and enhances overall reliability and stability in the electrical grid. The system 
can be applied to urban and rural power distribution networks, and it can be scaled or customised depending on t

Gupta and M.Singh, “Design and Development of Real
Journal of Electrical and Electronics Research, vol. 9, no. 1, pp. 45
Overview:This paper presents a real
sensors interfaced with an Arduino Uno microcontroller. It continuously observes line parameters and detects 
overcurrent, short circuit, and phase imbala
and sends notifications via GSM to the control room. The design 
deployment in rural and urban settings. It also features an LCD for on
reliable, low-cost alternative to traditional SCADA
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rollers such as Arduino or ESP32, and the software algorithms that it runs to monitor grid parameters 
time data acquisition will enable the system to interpret the fault conditions correctly and act 

accordingly without any human interfer
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The Automatic Fault Detection and Isolation System for Electrical Grids 
of modern power distribution networks. Real-time fault detection using sensors and microcontrollers in the proposed 
system helps to identify faults such as short circuits, over
containing the fault through circuit breakers or relays to ensure a continuous power supply to the rest of the network.
The proposed system incorporates several hardware and software components: current sensors, voltage sensors, 

rollers such as Arduino or ESP32, and the software algorithms that it runs to monitor grid parameters 
time data acquisition will enable the system to interpret the fault conditions correctly and act 

accordingly without any human interference. A user interface is also provided to display the status of the system and 
fault alerts for quick response by grid operators. It minimises fault detection and response time, which in turn reduces 
equipment damage, power losses, and downtime. It ensure
supporting grid resilience. Besides, it contributes to efficient maintenance and long

I. INTRODUCTION
Modern life relies on electrical power systems for steady and dependable supplies of electricity to homes, industries, and 
infrastructure. As energy demand increases, grids get older, and dependence on electricity increases, any disruption in 
the power supply causes significant operational, economi
and isolation are generally manual, time-consuming, and inefficient; this delays recovery and increases the possibility of 

The challenges in this area are overcome by the a
electrical grid, introducing a smart monitoring system that is able to detect faults in real time and automatically isolate 
the faulty section. Sensors continuously monitor voltage and current across the

ground fault, occurs, the system instantly processes the data and actuates a relay or breaker to segment 
This integration of real-time data acquisition, microcontroller

automation ensures quick fault response and enhances overall reliability and stability in the electrical grid. The system 
can be applied to urban and rural power distribution networks, and it can be scaled or customised depending on t

II. LITERATURE
Gupta and M.Singh, “Design and Development of Real
Journal of Electrical and Electronics Research, vol. 9, no. 1, pp. 45

This paper presents a real-time fault monitoring system that 
sensors interfaced with an Arduino Uno microcontroller. It continuously observes line parameters and detects 
overcurrent, short circuit, and phase imbalance faults. Upon fault detection, the system activates an isolation relay 
and sends notifications via GSM to the control room. The design 
deployment in rural and urban settings. It also features an LCD for on

cost alternative to traditional SCADA
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time fault detection using sensors and microcontrollers in the proposed 
system helps to identify faults such as short circuits, over current, and voltage abnormalities. Then, it iso
containing the fault through circuit breakers or relays to ensure a continuous power supply to the rest of the network.
The proposed system incorporates several hardware and software components: current sensors, voltage sensors, 

rollers such as Arduino or ESP32, and the software algorithms that it runs to monitor grid parameters 
time data acquisition will enable the system to interpret the fault conditions correctly and act 

ence. A user interface is also provided to display the status of the system and 
It minimises fault detection and response time, which in turn reduces 

equipment damage, power losses, and downtime. It ensures operational safety, thereby improving load management and 
supporting grid resilience. Besides, it contributes to efficient maintenance and long

INTRODUCTION
ems for steady and dependable supplies of electricity to homes, industries, and 

infrastructure. As energy demand increases, grids get older, and dependence on electricity increases, any disruption in 
the power supply causes significant operational, economic, and safety problems. Traditional methods for fault detection 

consuming, and inefficient; this delays recovery and increases the possibility of 
The challenges in this area are overcome by the a

electrical grid, introducing a smart monitoring system that is able to detect faults in real time and automatically isolate 
the faulty section. Sensors continuously monitor voltage and current across the

ground fault, occurs, the system instantly processes the data and actuates a relay or breaker to segment 
time data acquisition, microcontroller

automation ensures quick fault response and enhances overall reliability and stability in the electrical grid. The system 
can be applied to urban and rural power distribution networks, and it can be scaled or customised depending on t

LITERATURE REVIEW
Gupta and M.Singh, “Design and Development of Real-Time Fault Monitoring in Electrical Grids,” International 
Journal of Electrical and Electronics Research, vol. 9, no. 1, pp. 45

time fault monitoring system that 
sensors interfaced with an Arduino Uno microcontroller. It continuously observes line parameters and detects 

nce faults. Upon fault detection, the system activates an isolation relay 
and sends notifications via GSM to the control room. The design 
deployment in rural and urban settings. It also features an LCD for on

cost alternative to traditional SCADA-based systems, particularly in regions with limited infrastructure. 
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The Automatic Fault Detection and Isolation System for Electrical Grids 
time fault detection using sensors and microcontrollers in the proposed 

current, and voltage abnormalities. Then, it iso
containing the fault through circuit breakers or relays to ensure a continuous power supply to the rest of the network.
The proposed system incorporates several hardware and software components: current sensors, voltage sensors, 

rollers such as Arduino or ESP32, and the software algorithms that it runs to monitor grid parameters 
time data acquisition will enable the system to interpret the fault conditions correctly and act 

ence. A user interface is also provided to display the status of the system and 
It minimises fault detection and response time, which in turn reduces 

s operational safety, thereby improving load management and 
supporting grid resilience. Besides, it contributes to efficient maintenance and long

INTRODUCTION 
ems for steady and dependable supplies of electricity to homes, industries, and 

infrastructure. As energy demand increases, grids get older, and dependence on electricity increases, any disruption in 
c, and safety problems. Traditional methods for fault detection 

consuming, and inefficient; this delays recovery and increases the possibility of 
The challenges in this area are overcome by the automatic fault detection and isolation system in the 

electrical grid, introducing a smart monitoring system that is able to detect faults in real time and automatically isolate 
the faulty section. Sensors continuously monitor voltage and current across the

ground fault, occurs, the system instantly processes the data and actuates a relay or breaker to segment 
time data acquisition, microcontroller

automation ensures quick fault response and enhances overall reliability and stability in the electrical grid. The system 
can be applied to urban and rural power distribution networks, and it can be scaled or customised depending on t

REVIEW 
Time Fault Monitoring in Electrical Grids,” International 

Journal of Electrical and Electronics Research, vol. 9, no. 1, pp. 45–50, 2021. 
time fault monitoring system that utilises

sensors interfaced with an Arduino Uno microcontroller. It continuously observes line parameters and detects 
nce faults. Upon fault detection, the system activates an isolation relay 

and sends notifications via GSM to the control room. The design emphasises
deployment in rural and urban settings. It also features an LCD for on-site monitoring. This approach demonstrates a 

based systems, particularly in regions with limited infrastructure. 
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time fault detection using sensors and microcontrollers in the proposed 

current, and voltage abnormalities. Then, it iso
containing the fault through circuit breakers or relays to ensure a continuous power supply to the rest of the network.
The proposed system incorporates several hardware and software components: current sensors, voltage sensors, 

rollers such as Arduino or ESP32, and the software algorithms that it runs to monitor grid parameters 
time data acquisition will enable the system to interpret the fault conditions correctly and act 

ence. A user interface is also provided to display the status of the system and 
It minimises fault detection and response time, which in turn reduces 

s operational safety, thereby improving load management and 
supporting grid resilience. Besides, it contributes to efficient maintenance and long-term grid sustainability.

ems for steady and dependable supplies of electricity to homes, industries, and 
infrastructure. As energy demand increases, grids get older, and dependence on electricity increases, any disruption in 

c, and safety problems. Traditional methods for fault detection 
consuming, and inefficient; this delays recovery and increases the possibility of 

utomatic fault detection and isolation system in the 
electrical grid, introducing a smart monitoring system that is able to detect faults in real time and automatically isolate 
the faulty section. Sensors continuously monitor voltage and current across the grid. Whenever a fault, such as a short 

ground fault, occurs, the system instantly processes the data and actuates a relay or breaker to segment 
time data acquisition, microcontroller-based

automation ensures quick fault response and enhances overall reliability and stability in the electrical grid. The system 
can be applied to urban and rural power distribution networks, and it can be scaled or customised depending on t

Time Fault Monitoring in Electrical Grids,” International 
 
utilises current transformers and voltage 

sensors interfaced with an Arduino Uno microcontroller. It continuously observes line parameters and detects 
nce faults. Upon fault detection, the system activates an isolation relay 

emphasises fast response, low cost, and ease of 
site monitoring. This approach demonstrates a 

based systems, particularly in regions with limited infrastructure. 
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ence. A user interface is also provided to display the status of the system and 
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s operational safety, thereby improving load management and 
term grid sustainability.
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5. The critical loads are prioritised by maintaining power supply during faults to essential systems.
6. Reduce downtime and loss of power by allowing quicker detection and isolation of 
7. To develop a system that is cost

The methodology followed for 
Sensor Integration and Data 
At the substation and consumer ends, voltage and current sensors are connected to each phase line, R, Y, B.
sensors, like line
parameters and detect real

Signal Processing and Fault Detection
The sensor outputs are fed to the Arduino UNO, which processes the signals and compares them with
thresholds. In the case of any deviation, the c
ground, or short circuit.
Fault Isolation and Load Management
Hence, when a fault is detected, Arduino immediately triggers the relay module for isolation of the
ensures that only the priority loads remain connected while others, non
damage and maintain stability.
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Communication and Monitoring via IoT
All voltage, current, and fault data are transmitted by the ES
monitoring. At the same time, the GSM module sends an SMS alert informing the maintenance team about the type of 
fault and its location.
System Protection and Auto Restoration
When the fault is cleared, the
loads. It therefore guarantees operation continuity with minimum downtime and more

1. Model Performance

Discussion: 
The test results prove that the system offers:
High detection accuracy (97
Quick isolation and automatic restoration.
Effective remote monitoring through IoT.
Reduced manual intervention and fault recovery time.
This makes the proposed system highly suit
particularly in rural or semi
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System Protection and Auto Restoration
When the fault is cleared, the system automatically resets, and the normal power supply is restored 
loads. It therefore guarantees operation continuity with minimum downtime and more
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Reduced manual intervention and fault recovery time.
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Communication and Monitoring via IoT: 
All voltage, current, and fault data are transmitted by the ES
monitoring. At the same time, the GSM module sends an SMS alert informing the maintenance team about the type of 

System Protection and Auto Restoration: 
system automatically resets, and the normal power supply is restored 

loads. It therefore guarantees operation continuity with minimum downtime and more
V. RESULTS

arameter 
line Fault detection

ground fault detection
Short circuit detection
Relay response time

Fault detection accuracy

test results prove that the system offers: 

Quick isolation and automatic restoration. 
Effective remote monitoring through IoT. 
Reduced manual intervention and fault recovery time.
This makes the proposed system highly suitable for low

urban electrical systems. 

VI. CONCLUSIONS

Automatic Fault Detection and Isolation System for electrical power grids 
critical challenge in modern energy distribution ensuring reliable fault management using automation and embedded 
technologies. This Phase 1 work is focused on theoretical analysis, component selection, system design, and simulation 

is designed to integrate current and voltage sensors with microcontrollers and relay logic to detect 
short circuits, and 

tors using display modules 
both local and remote monitoring through potential IoT integration. Designed to be cost
adaptable to various grid environments, the system’s modular

automated response optimisation
planning, research, and design work conducted so far lay a strong foundation for the next phase. 
has successfully established the technical groundwork and system logic neces
forward to realise a smart, resilient, and automated fault handling system that contributes to safer and more efficient 
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system automatically resets, and the normal power supply is restored 
loads. It therefore guarantees operation continuity with minimum downtime and more
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