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ABSTRACT 
A circuit breaker is a critical component of modern electrical systems, ensuring safety by 
automatically interrupting electrical circuits when there is an overload or fault. These devices 
play a crucial role in protecting electrical circuits from damage caused by excess current, 
preventing electrical fires, and minimizing risks to people and equipment. In this article, we 
will explore what circuit breakers are, how they work, their types, and why they are essential 
for maintaining electrical safety. 
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1. INTRODUCTION 
A circuit breaker is an electrical switch designed to automatically open or "trip" a circuit in 
the event of a fault, such as an overload or short circuit. Unlike a fuse, which needs to be 
replaced after it blows, a circuit breaker can be reset once the fault is cleared, making its 
more convenient and cost-effective for long-term use. These devices are integral to the 
protection of homes, offices, factories, and other buildings with complex electrical systems 
(Patel, R. N., 2024). 
 
1.1. Working of Circuit Breaker 
Circuit breakers work by 
detecting a rise in electrical 
current that exceeds the normal 
operating limit of a circuit 
(Marhoon, H. M. et al., 2018). 
When the current surpasses a set 
threshold, the breaker 
automatically trips, stopping the 
flow of electricity. This 
interruption prevents the wiring 
and connected devices from 
sustaining damage or starting 
fires due to overheating or overloading (Kezunovic, M et al., 2005). 

Figure.1 Circuit breaker is an electrical switch 



SKU JOURNAL OF ENGINEERING 
RESEARCH 

Vol-2 Issue-2 

(NATIONAL PEER REVIEWED E-RESEARCH JOURNAL) 
(April – June 2025) 
E-ISSN 3048-930X 

 

WWW.SKUJER.COM             E-ISSN 3048-930X  Page 40 
 

The key mechanisms behind this action are the thermal and magnetic trip units, which are 
given below: 
 
i. Thermal Trip: This mechanism 
uses a bimetallic strip that bends as 
it heats up. When the current is 
excessive for a prolonged period, 
the strip bends enough to trigger the 
breaker and stop the current. 
    
ii. Magnetic Trip: This mechanism 
uses a solenoid and a plunger to 
detect sudden spikes in current, such 
as those caused by a short circuit. 
When the current surge occurs, the 
magnetic field activates the trip 
mechanism, opening the circuit 
almost instantly. 
 
1.2. Types of Circuit Breakers 
Circuit breakers come in several types, each designed for specific applications. Some 
common types include: 
 
i. Standard (Thermal-Magnetic) Circuit Breakers: 
These are the most common residential breakers, combining both thermal and magnetic trip 
mechanisms to protect against overloads and short circuits. 
ii. Ground Fault Circuit Interrupters (GFCIs):  
These breakers are designed to protect against ground faults, which can occur when 
electricity escapes the normal path and flows through the ground. GFCIs are particularly 
important in areas where water and electricity could pose a danger, such as bathrooms, 
kitchens, and outdoor settings. 
iii.  Arc Fault Circuit Interrupters (AFCIs): 
These breakers protect against arc faults, which occur when electrical currents jump across 
broken or frayed wires. AFCIs are often required in bedrooms, living rooms, and other areas 
where electrical wiring is typically hidden behind walls and ceilings. 
iv. Differential Circuit Breakers (RCDs):  

Common in Europe, these breakers are designed to monitor the difference between the live 
and neutral wires. If the difference exceeds a safe threshold, the breaker trips to prevent 
electric shock or fires. 
v. High Voltage Circuit Breakers: 

These are typically used in industrial and power generation settings. They are designed to 
handle extremely high voltages and can interrupt currents on a large scale. 
 
1.3.Importance of Circuit Breakers 
i. Safety from Overloads: 

Figure.2 Circuit breakers work 



SKU JOURNAL OF ENGINEERING 
RESEARCH 

Vol-2 Issue-2 

(NATIONAL PEER REVIEWED E-RESEARCH JOURNAL) 
(April – June 2025) 
E-ISSN 3048-930X 

 

WWW.SKUJER.COM             E-ISSN 3048-930X  Page 41 
 

Circuit breakers prevent circuits from being overloaded by automatically disconnecting the 
power supply when the current exceeds safe limits. This avoids overheating, which could 
lead to fires or electrical failures. 
ii. Protection for Equipment:  
Without circuit breakers, electrical equipment like refrigerators, air conditioners, and 
computers could suffer from the effects of power surges or faults. Breakers help ensure these 
devices operate safely and last longer. 
iii. Reducing Fire Risks: 
Electrical fires are a major concern in households and businesses. By interrupting the circuit 
when an overload or short circuit occurs, circuit breakers drastically reduce the risk of such 
fires. 
iv. Convenience:  
Unlike fuses, circuit breakers are reusable. After a circuit breaker trips, it can be reset with 
the flip of a switch, saving time and effort compared to replacing a blown fuse. 
v. Compliance with Safety Standards:  
Building codes and safety regulations often require the installation of circuit breakers to meet 
national safety standards. They ensure that electrical systems are equipped to prevent 
dangerous situations. 
 
1.4.Maintenance and Testing of Circuit Breakers 
To ensure that a circuit breaker functions properly, it is important to maintain and test it 
periodically. Here are some tips for maintaining circuit breakers: 
i. Visual Inspection:  
Periodically check the circuit breaker panel for any signs of wear or damage, such as 
discoloration, burned components, or tripped breakers that cannot be reset. 
ii. Testing:  
Some circuit breakers, particularly GFCIs and AFCIs, have a test button that allows 
homeowners to test the functionality of the breaker. It is important to perform these tests to 
ensure the breaker is still working as intended. 
iii. Resetting:  
If a breaker trips, it is important to identify and resolve the underlying issue (such as a short 
circuit or overload) before resetting the breaker. Simply resetting the breaker without 
addressing the problem could lead to further damage or a fire. 
iv. Professional Inspections:  
If you notice persistent issues with your circuit breaker, or if it continues to trip without an 
obvious cause, it is recommended to have an electrician inspect and service the system. 
 
2. CONCLUSION 
Circuit breakers are essential components of electrical systems, ensuring safety, protection, 
and reliability. They guard against electrical overloads, short circuits, and faults, preventing 
potentially disastrous consequences like fires or equipment damage. Understanding how 
circuit breakers work and maintaining them regularly can help protect your home or business, 
providing peace of mind in the face of electrical hazards. Always ensure that your electrical 
system complies with safety standards, and consider consulting a professional for installation 
or troubleshooting if needed. 
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