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Abstract: The reason of the Smart Overload Protection System with Automatic Power Cutoff is to
enhance electrical safety in each industrial and residential environment. It swiftly detects overload
conditions and tracks the contemporary flowing via related devices in actual time. To keep away from
electric risks like fire or system damage, the tool right away cuts the energy deliver while it detects an
overload. To assure a activate and particular reaction, the device employs logic based on
microcontrollers. Users are informed of the fault scenario through an alert mechanism as a way to take
instantaneously corrective action. It may be related to the Internet of Things for remote tracking and
helps manual resets. Power intake is decreased through the usage of energy-efficient components. This
approach improves operational continuity, safety, and dependability. It may be utilized in important
infrastructure, workshops, and smart homes. The design is adaptable to numerous load scores and is
scalable.

Keywords: Smart overload protection, automatic power cutoff, microcontroller-based safety, electrical
safety system, real-time current monitoring, fault detection, IoT-enabled protection, fire prevention,
power management, smart home safety

I. INTRODUCTION
Because of the developing utilization of high-power electrical devices [2], electric protection is a chief problem in each
home and commercial settings [1]. Electrical circuit overload is a common supply of system failures, fire risks, and
brief circuits. Conventional fuses and circuit breakers offer rudimentary protection; however, they often react more
slowly and want to be manually reset. Smarter, automatic structures that may provide real-time safety and comments
have become increasingly more in demand. As a result, smart solutions inclusive of Smart Overload Protection
Systems were developed.
The microcontroller-based Smart Overload Protection System with Automatic Power Cutoff constantly assessments the
quantity of contemporary passing via a circuit [3]. To keep away from harm, it immediately cuts off the electricity
supply while an overload is detected [4]. This approach is meant to react extra quick and exactly than conventional
protection techniques[12]. Additionally, it has alert structures to inform customers of malfunctions in order that set off
movement may be taken. Remote tracking and manipulate may be similarly enabled via integration with IoT
structures[13].
Through the prevention of malfunctions earlier than they reason harm, the device improves standard protection and
ensures non-stop functioning[14]. It can be scaled for exceptional load capacities and is reasonable and energy efficient
[5]. Applications consist of the entirety from smart workplaces and residences to commercial settings in which
consistent statement is essential. As visible in figure 1, the Smart Overload Protection System is a primary step in the
direction of more secure and more smart electric infrastructure way to its automatic features and smart design.
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Figure 1: Smart overload Protection system

II. LITERATURE SURVEY
The development of electrical safety structures through automation and intelligent manage has been the concern of
several studies. Conventional protection measures which include mechanical circuit breakers and fuses have a gradual
response time and necessitate human involvement [6]. Microcontroller integration [7] can significantly growth a
system's potential to reply to overloads. These microcontroller-based devices are capable of react right away and
constantly display contemporary levels. In numerous electric situations, those structures have confirmed accelerated
adaptability and dependability.
the utility of relays and sensors [8] in automatic energy cutoff structures. They confirmed that relays and Hall-impact
sensors may want to efficaciously isolate energy at some point of overloads with little delay [9]. Furthermore, it became
counseled to apply GSM modules for alert notifications, which might provide every other degree of manage and
communication. According to their findings, automated cutoff structures reduce damage chance and reduce downtime.
According to the study's findings, shrewd structures carry out higher than passive protection equipment.
Overload safety strategies have additionally been impacted through latest improvements in smart grid and Internet of
Things [10,11] technology. Through cell applications, clients should remotely display electric masses with an IoT-
based overload monitoring device. Their device recorded information for strength control similarly to supplying
computerized cutoffs. This method emphasizes the increasing motion towards data-driven, user-friendly protection
structures. The literature backs up the declare that incorporating current technology can bring about electric structures
which might be more secure and more effective.

I1I. PROBLEM IDENTIFICATION

Mechanical circuit breakers or fuses, which regularly react slowly and want to be manually reset after tripping, are
normally utilized in traditional electric structures to provide overload safety. The hazard of equipment damage, electric
fires, and operational downtime is expanded via way of means of those traditional approaches’ loss of real-time
monitoring, not on time notifications, and automatic reactions. Furthermore, clients aren't alerted to overload
conditions proper away, which postpones remedial action. This emphasizes the need of a greater intelligent,
computerized safety system that could without delay become aware of overloads, reduce off the electricity source, and
alert customers with out the want for human interaction.

IV. METHODOLOGY

In order to offer real-time tracking and protection, the Smart Overload Protection System with Automatic Power Cutoff
become evolved the usage of a mixture of hardware and software program components. The device constantly
measures the present day passing through the weight the usage of a present day sensor (just like the ACS712 or a Hall-
impact sensor). A microcontroller (which includes an Arduino or ESP32) gets this data, translates it, and compares the
values to a threshold that has been predetermlned based at the most secure load capacity, as illustrated in figure 2.
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In order to prevent harm or risks, the microcontroller cuts off electricity to the weight whilst the present day over a
threshold through activating a relay or solid-state switch. In order to inform the consumer of the overload state, the
machine concurrently activates a caution device, inclusive of a buzzer or LED indicator. It is optionally available to
apply a display (LCD/OLED) to expose the machine fame and contemporary values in actual time.

To enhance functionality, the machine may be related to an Internet of Things module (inclusive of Wi-Fi or GSM) to
broadcast indicators to a consumer's cloud platform or cellular device, taking into account remote manipulate and
monitoring. Once the problem has been fixed, the machine additionally functions a guide reset button or a software-
based reset feature to go back to normal functionality. Prior to very last deployment, the layout is evaluated under
numerous load situations to assure accuracy, dependability, and safety.

Smart Overload Protection Process
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Figure 2: Smart overload protection process

V. OBSERVATIONS

To check the Smart Overload Protection System's capacity to apprehend and react to overload situations, the device
became uncovered to a variety of modern-day loads. The generation accepted continuous strength waft below regular
load circumstances, and the modern-day readings stayed under the predetermined threshold. As illustrated in parent 3,
the microcontroller exactly recognized the overload in milliseconds whilst the modern passed the predetermined secure
limit (for example, 10A) and activated the relay to show off the strength supply. The problem state became indicated
through a visible alert and the activation of the buzzer.

Furthermore, an LCD display screen confirmed the contemporary numbers in actual time, showing variations as
masses varied. The device had to be manually reset to be able to return to ordinary operation, and it replied reliably
with specific cutoff time. The generation efficaciously issued a caution message to a related mobile tool upon overload
if it became included with the Internet of Things.

Current vs. Time - Smart Overload Protection System
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Figure 3: Comparison of Current vs Time-Smart overload protection system
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VI. CONCLUSION

A dependable and smart manner to enhance electric protection is with the Smart Overload Protection System with
Automatic Power Cutoff. It effectively avoids system damage, brief circuits, and feasible hearthplace threats through
constantly tracking present day flow and reacting speedy to overload situations. Fast and particular detection is assured
through the system's microcontroller-based architecture, and particular energy disconnection is made feasible through
using sensors and relays. Users are knowledgeable of any problems through included alarms that use buzzers or
displays, bearing in mind activate remedial action. Convenience and manipulate are accelerated through consisting of a
manual or software-based reset feature. The technology is suitable for current smart homes and commercial settings
because it permits remote tracking while paired with IoT capabilities. Its overall performance below quite a number
checking out situations confirmed regular safety and reliable operation. Adaptability to various load capacities is
ensured through the scalable and energy-efficient architecture. All matters considered, the device offers an automated,
fairly priced alternative for conventional safety techniques, fostering efficiency, safety, and piece of thoughts in electric
systems.
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