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ABSTRACT: 

 
ELECTRICAL SAFETY IS VERY IMPORTANT IN OUR HOMES, OFFICES AND FACTORIES. 

WE USE ELECTRICAL DEVICES, AND THEY CAN BE RISKY IF NOT USED PROPERLY. 

THIS STUDY IS ABOUT DEVICES THAT PREVENT SHOCKS AND FIRES. WE LOOKED 

AT EARTH LEAKAGE CIRCUIT BREAKER (ELCB) AND RESIDUAL CURRENT CIRCUIT 

BREAKER (RCCB). THESE DEVICES HELP KEEP US SAFE BY STOPPING THE POWER 

SUPPLY WHEN THERE’S A PROBLEM. 

 

ELCB IS A DEVICE THAT CHECKS THE VOLTAGE BETWEEN THE EARTH AND 

ELECTRICAL EQUIPMENT. IF THERES A PROBLEM IT STOPS THE POWER.. IT NEEDS 

GOOD EARTHING AND IS NOT VERY SENSITIVE. RCCB IS A DEVICE THAT CHECKS THE 

CURRENT IMBALANCE BETWEEN LIVE AND NEUTRAL CONDUCTORS. IT'S MORE 

SENSITIVE AND RELIABLE THAN ELCB. 

 

WE ALSO LOOKED AT DEVELOPING DEVICES THAT CAN DETECT PROBLEMS FASTER 

AND MORE ACCURATELY. THESE DEVICES CAN WORK WITH ELECTRICAL SYSTEMS 

AND PROVIDE BETTER PROTECTION. WE FOUND THAT RCCBS ARE MORE EFFECTIVE 
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THAN ELCBS. WE NEED TO KEEP IMPROVING THESE DEVICES TO MAKE THEM 

MORE RELIABLE AND EFFICIENT. 

 

THE STUDY ALSO EXPLORES HOW TO MAKE CORRECTIVE DEVICES BETTER. THIS 

INCLUDES MAKING THEM MORE SENSITIVE, TRIPPING FASTER AND WORKING WITH 

PROTECTIVE DEVICES. ADVANCED RCCBS USE TRANSFORMERS TO DETECT SMALL 

LEAKAGE CURRENTS AND RESPONDS QUICKLY. THIS KEEPS US SAFER. 

 

IN CONCLUSION ELECTRICAL SAFETY DEVICES LIKE ELCB AND RCCB ARE CRUCIAL. 

RCCBS HAVE REPLACED ELCBS BECAUSE THEY ARE MORE ACCURATE AND 

RELIABLE. WE NEED TO KEEP DEVELOPING DEVICES TO PREVENT ELECTRICAL 

ACCIDENTS. 

https://ijsrem.com/


         
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 10 Issue: 04 | April - 2026                          SJIF Rating: 8.659                                    ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM61104                                       |        Page 3 
 

INTRODUCTION: 

 

Electrical energy is very important in our lives. It powers our 

homes, offices and factories. It can be hazardous if not used 

properly. Electrical shocks and fires can cause injuries and damage 

equipment. So we need to ensure safety by using effective 

preventive and corrective safety devices. 

 

ELCB and RCCB are widely used to protect people from 

hazards. These devices detect leakage currents. Stop the power 

supply. ELCB was one of the safety devices developed. It relies on 

voltage sensing to detect earth leakage. It's not very sensitive and 

depends on good earthing. 

 

RCCB is a reliable and efficient device. It operates on the 

principle of an imbalance between live and neutral conductors. 

It's more sensitive and effective in preventing shocks and fires. 

RCCB is widely used in electrical installations. 

 

In addition to devices, we need to develop corrective devices and 

improved protection techniques. This includes making devices trip 

being more sensitive and working with other protective systems. 

The combination of corrective measures ensures a safer electrical 

environment. 
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Existing Technology [ ELCB ] : 

 

The Earth Leakage Circuit Breaker (ELCB) is an electrical 

safety device. It protects people from shocks and prevents 

electrical fires. ELCB detects voltage on the earth conductor of 

an electrical installation. If there’s a problem, it stops the power 

supply. 

 

ELCB works by monitoring the voltage between the earth 

conductor and a reference earth point. If there’s insulation failure or 

damaged wiring, a voltage difference develops. When this voltage 

crosses a threshold, the ELCB trips and isolates the faulty circuit. 

 

Elcb has some limitations. It depends on the earthing conditions. 

If the earthing system is poor or broken, the ELCB may fail to 

operate. It's also not very sensitive. Can't detect all types of leakage 

currents. 
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Existing Technology [ RCCB ] : 

 

The Residual Current Circuit Breaker (RCCB) is an electrical safety 

device. It’s widely used in commercial and industrial electrical 

installations. RCCB protects people from shocks and prevents 

electrical fires. 

 

RCCB works by detecting an imbalance between live and neutral 

conductors. If there’s leakage, it trips instantly. Disconnects the 

circuit. RCCB is more reliable and efficient than ELCB. It 

doesn't depend on earthing conditions. Can detect small leakage 

currents. 

 

Rccb also has some limitations. It doesn't protect against 

overcurrent or short circuits. So it’s usually used with Miniature 

Circuit Breakers (MCBs) or fuses for protection. 
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Proposed Technology : 

 

The proposed technology aims to develop an ELCB system. It 

addresses the limitations of ELCB designs. The improved ELCB 

incorporates a sensing mechanism that combines voltage-based 

and current-based detection principles. 

 

The proposed ELCB also includes a microcontroller-based 

control unit. It continuously monitors system parameters. Enables 

faster and more precise tripping of the circuit during leakage 

conditions. The system can be integrated with alarm units or smart 

monitoring systems to alert users about faults. 

 

The proposed technology emphasises response time and 

advanced relay mechanisms. This ensures that the circuit is 

disconnected within milliseconds, minimising the risk of shock. 

The improved ELCB can be combined with protective devices 

to provide complete protection against leakage, overcurrent and 

short circuits. 
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CONCLUSION : 

 

In conclusion, electrical safety devices like ELCB and RCCB are 

crucial. RCCBs have replaced ELCBs because they are more 

accurate and reliable. We need to keep developing devices to 

prevent electrical accidents. The proposed improved ELCB 

technology addresses the limitations of the designs. It enhances 

safety, increases reliability and makes the device more suitable for 

modern electrical environments. 

 

The study of safety devices like ELCB and RCCB shows how 

important electrical safety is for protecting people and property. We 

use systems a lot in our daily lives, and that means the risk of 

electrical problems like shocks, leakage currents and fires has 

increased. Safety devices help reduce these risks by finding faults 

and cutting off the power before anything bad happens. 

 

In conclusion, safety devices like ELCB and RCCB are crucial for 

an electrical system. As these technologies get better, they become 

more reliable, efficient and safe. Using improved safety devices 

reduces the risk of accidents and creates a secure and sustainable 

electrical environment for people to use. 

 

The analysis of existing technologies shows that ELCB was an 

early development, but it has some limitations. It relies on earthing 

and is not very sensitive. On the other hand, RCCB is a more 

advanced and reliable device. It can detect leakage currents and 

works independently of the earthing system. RCCB responds 

quickly and accurately, making it a preferred choice in electrical 
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installations. 

 

Furthermore, new and improved technologies have made these 

protective systems more effective. By using sensing techniques, 

microcontroller-based control, and faster tripping mechanisms, 

modern devices provide better fault detection. This reduces 

tripping and improves overall performance. RCCB, combined 

with protective devices like MCB, ensures comprehensive 

protection against various types of electrical faults. RCCB and 

ELCB are components of a safe electrical system. 
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