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ABSTRACT: A circuit breaker is an automatically operated electrical switch designed to protect an electrical 

circuit from damage caused by excess current from an overload or short circuit. Its basic function is to interrupt 

current flow after a fault is detected. Meanwhile, auto recover circuit breaker is a circuit breaker which operates 

to provide continuous electricity to the user after Earth Leakage Circuit Breaker (ELCB) is tripped. It is 

installed to the existing distribution board as to control and switching when the main ELCB is tripped. It will 

delay the ON time to one hour (preset time) before it switches the live wire to the back-up ELCB. This will 

resume the electricity to the premise although the main ELCB is tripped. Next, the auto recloser circuit breaker 

is a type of circuit breaker equipped with a mechanism that automatically closes the breaker after it has been 

opened due to a fault. Reclosers are used to detect overcurrent and interrupt momentary faults in electrical 

distribution networks. From the simulation result of an auto recloser circuit breaker, the output voltage will be 

0V once the ELCB is tripped. The preset time is only for 3 minutes. It resumed the power supply to the premise 

after 3 minutes. The preset time is too short and less than 5 minutes. Meanwhile, for auto recover circuit breaker 

the preset time can be adjusted up to one hour. It resumed the power supply to the premise after one hour. An 

attempt in this research work has been made to study the characteristics between auto recover circuit breaker 

and auto recloser circuit breaker, to identify the advantages and disadvantages of these two types.  

KEYWORDS - Auto Recloser circuit breaker, Auto Recover circuit breaker, time delay relay, Earth Leakage 

Circuit Breaker.  

I.     INTRODUCTION  
An ELCB is one kind of safety device used for installing an electrical device with high earth impedance 

to avoid shock. These devices identify small stray voltages of the electrical device on the metal enclosures and 

intrude the circuit if a dangerous voltage is identified. The main purpose of Earth leakage circuit breaker (ECLB) 

is to stop damage to humans & animals due to electric shock. 

An ELCB is a specific type of latching relay that has a structure’s incoming mains power associated 

through its switching contacts so that the circuit breaker detaches the power in an unsafe condition.The ELCB 

notices fault currents of human or animal to the earth wire in the connection it guards. If ample voltage seems 

across the ELCB’s sense coil, it will turn off the power, and remain off until manually rearrange. A voltage 

sensing ELCB doesn’t detect fault currents from human or animal to the earth[1]. 

However, lightning phenomenon happened very frequently in a tropical country such as Malaysia. 

Lightning is a naturally occurring electrostatic discharge during which two electrically charged regions in the 

atmosphere or ground temporarily equalize themselves, causing the instantaneous release of as much as one 

billion joules of energy[2]. There are three main kinds of lightning that can occurred which are either inside a 

single thundercloud, between a cloud and the ground or between two different clouds. These electrostatic 

discharges may produce enough voltage on metal enclosure of ELCB to switch off  the power. 

 

1.1 Project Background 

This research is focused on the study of the characteristics between auto recover circuit breaker and 

auto recloser circuit breaker, to identify the advantages and disadvantages of these two types. There are two 

types of fault detected by ELCB, which are permanent fault and temporary fault. Temporary fault such as 

lightning or surge interfered with the power system, on the other hand, permanent fault like electrical, electronic 

device or short circuit is detected, ELCB will eternally trip. 
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For an auto recloser circuit breaker, it will close back automatically and circuit is connected back in 

interval time that has been set. If permanent fault such as electrical, electronic device or short circuit is detected, 

ELCB will eternally trip. An auto recloser circuit breaker is a type of circuit breaker equipped with a mechanism 

that automatically closes the breaker after it has been opened due to a fault. This circuit breaker is used to detect 

overcurrent and interrupt momentary faults in electrical distribution networks. It used a microcontroller to 

automate the reset process and start the restoration service. 

Meanwhile, an auto recover circuit breaker will switch on the main supply to the timer and follow by 

backup ELCB once the main ELCB is tripped. The timer relay will delay the ON time to a preset time to avoid 

following surge interruption during lightning in the raining day. After the preset time, the delay timer relay will 

switch on the live wire which is connected to the backup ELCB and recover the supply to the load. 

 

1.2 Objective 

The objectives of this research are: 

i. To study the characteristics between auto recover circuit breaker and auto recloser circuit breaker.   

ii. To identify the advantages and disadvantages between auto recover circuit breaker towards and auto 

recloser circuit breaker.   

1.3 Scope of Project 

i. To draw a flow chart between auto recover circuit breaker and auto recloser circuit breaker. 

ii. To determine the differences between auto recover circuit breaker and auto recloser circuit breaker. 

iii. To identify the advantages and disadvantages between auto recover circuit breaker and auto recloser 

circuit breaker. 

 

1.4 Problems Statements 

Lightning and thunderstorm phenomenon happened very frequently in our country and this will trip the 

ELCB. Once the ELCB is tripped, there will be no power supply to the premise. It needs someone to on back the 

ELCB manually. Sometimes lightning will be happened at midnight and tripped the ELCB. This will create a 

problem to the residents who are outstation and also to the restaurants which is closed at night. In order to solve 

this problem, auto recloser circuit breaker and auto recover circuit breaker can be used in the premise. Both of 

them can resume the power supply to the premise automatically. 

Auto recloser circuit breaker and auto recover circuit breaker are both play the role as an attempt to 

resume the power supply to the entire premise after the ELCB has tripped. Both circuit breakers have similarities 

and differences between them. Thus, this study is attempted to carry out the differences between these two 

circuit breakers, and also the advantages and disadvantages of these breakers.  

 

II.     LITERATURE REVIEW 
An Earth Leakage Circuit Breaker (ELCB) is a device with two earth terminals used to directly detect 

currents leaking to earth from an installation and cut the power. By having the assumption of the presence of 

current in the earth line, it means there is leaking current from the main incoming live cable, thus the power has 

to be cut off to ensure the safety, or also known as being tripped. Every time the ELCB is tripped, it can be reset 

(connected back the power line) by resetting the trip button.  

ELCB is essentially a voltage sensing device intended to detect dangerous voltage and current fault. 

The ELCB detects fault currents from live to the earth (ground) wire within the installation it protects. If 

sufficient voltage appears across the ELCB’s sense coil, it will switch off the power, and remain off until 

manually reset. A voltage-sensing ELCB does not sense fault currents from live to any other earthed body. 

 

2.1 Literature Review of Previous Report 

Previous studies provide knowledge about the method used and the results of the findings. It also serves 

as a guideline in the income of this study to ensure that objective of the project can be accomplished properly. 
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2.1.1 Block Diagram of Auto Recloser Circuit Breaker 

 

 
 

                                                               Figure 2.1.1 

 

                Figure 2.1.1 shows the working of the auto recloser when a permanent fault occurs. Then auto recloser 

trips after a time delay as per the setting of the first trip on instantaneous or IDMT (Inverse Definite Minimum 

Time). It remains de-energised for a time as per the setting of the first dead time, DTl. Then it recloses and the 

supply is restored to the distribution system. If the fault persists, the recloser again trips for second time after a 

time delay as per the setting of the second trip on instantaneous or IDMT. It remains de-energised for a time as 

per the setting of the second dead time, DT2. Then it again recloses the second time and the supply is restored to 

the distribution system. The sequence is again repeated the third time and on the fourth trip when the fault still 

persists. The recloser goes into lock indicating that the fault is not a transient one but is of a permanent nature. 

As per the requirement, the setting in the auto recloser can be done such that lock-out is achieved at the second 

or third trips also [3]. 
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2.1.2 Output Waveform of an Auto Recloser Circuit Breaker 

 

 
                                                                 Figure 2.1.2 

 

                    The output waveform of an auto recloser circuit breaker is shown in  Figure 2.1.2. From this output 

waveform, it shows that ELCB is tripped at 10s. Once the ELCB is tripped, the output voltage will be 0V from 

10s to 20s.  The preset time is only 10s. It resumed the power supply to the premise at 20s. The preset time is too 

short and less than 5 minutes. 

 

2.1.3 Development of Earth Leakage Circuit Breaker with an Auto Recover 

Figure 2.1.3 showed the developed circuit is installed to the existing distribution board as to control and 

switching when the main ELCB is tripped. Once the main ELCB is tripped, the contactor will switch the main 

supply to the timer and follow by back up ELCB. The timer relay will delay the ON time to one hour (preset 

time) as to avoid following surge interruption during the raining day. One hour later, the delay timer relay will 

switch the live wire to the back-up ELCB. Thus current will flow from the delay timer relay to the back-up 

ELCB and then to the load. This process enable the premise received the continuous electric supply although the 

main ELCB had tripped.   

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                   

 

 

Existing Develop circuit 

http://aiua.usas.edu.my/journal/


Journal of Applied Science and Innovation Technology (ASAIT) 

http://aiua.usas.edu.my/journal/  Volume 2, Issue 2 (2020) 

                                                                5 | Page 

                                                                    Figure 2.1.3 

  

2.1.4 Output Waveform of an Auto Recover Circuit Breaker 

 

 
 

                                                                                  Figure 2.1.4  

 

              The output waveform of an auto recover circuit breaker is shown in Figure 2.1.4. From this output 

waveform, it shows that ELCB is tripped at 10s. Once the ELCB is tripped, the output voltage will be 0V from 

10s to 36s.  The preset time is 26s. It resumed the power supply to the premise at 36s. The preset time is longer 

than auto recloser circuit breaker. The preset time can be adjusted up to one hour. 

 

2.2 Summary 

There are two types of ELCB, both devices used for protection devices for electrical equipment and for 

safety for human beings from fatality hazards. Each device has a little differentiation in operation. If there are the 

faulty occurred, the device will  cut off the supply in the main incoming line. So the equipment will be safe and 

protected. Both ELCB also able to act differently between permanent fault and a temporary fault. It can improve 

ELCB’s ability and its function. From this study, it helps us to understand the principles of the device. 

 

III.    METHODOLOGY 
 

To carry out this research, steps and methods of development is very important. This chapter is based 

on the following major parts discussed in the following section. Methodology is the process of finding suitable 

research, carry out the researching and study all the information and plan the time. 

 

3.1   Research design 

Research design is to define the problem, determine the objective and define the research scope. This is 

focus on studying the characteristics between auto recover circuit breaker and auto recloser circuit breaker. 
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Figure 3.1: Research Design 

 

This research is designed to study the characteristics between auto recover circuit breaker and auto recloser 

circuit breaker, to distinguish the advantages and disadvantages between them. 

 

3.2 Result and Findings 

Based on the research, there are some advantages and disadvantages of auto recover circuit breaker and 

auto recloser circuit breaker. One of the advantages for an auto recover circuit breaker is the preset time of the 

timer can be set up to 1 hour before switching the live wire to the back-up ELCB. This preset time is very useful, 

especially for tropical countries. For an example, during the monsoon season, the thunderstorm happens very 

frequently in about 30 to 45 minutes. On the other hand, the preset time for auto recloser circuit breaker is in less 

than 5 minutes, where the ELCB is connected back to the power load. It is not so suitable for the weather in 

tropical country due to the next lightning strike may occur in a very short time. In addition, the cold storage 

preferred auto recover circuit breaker compare to the auto recloser circuit breaker due to the preset time which 

can be set up to 1 hour. According to Food Standard Australia New Zealand, the safe temperature for 

refrigerated storage is at 5°C or colder. Potentially hazardous food needs to be kept at these temperatures to 

prevent food-poisoning bacteria, which may be present in the food, from multiplying to dangerous levels. These 

bacteria can grow at temperatures between 5°C and 60°C, which is known as the temperature danger zone. This 

food can be safely stored between these temperatures for less than four hours. This is because it takes more than 

four hours for food-poisoning bacteria to grow to dangerous levels.  

The second advantages of an auto recover circuit breaker is to reduce the installation cost. It is much 

cheaper compare to an auto recloser circuit breaker. It will cost about RM100 compare to RM800 to RM1000 for 

an auto recloser circuit breaker. It is due to the mechanism that is used for both circuit breakers. Auto recover 

circuit breaker consists of one contactor, one delay ON timer and a back-up ELCB. Each of these devices can be 

replaced individually for upgrading or maintenance. Compare to an auto recloser circuit breaker, it consists of a 

microcontroller circuit and one motor. The microcontroller circuit played the role of a control centre. It will 

monitor the number of trips, ELCB tripping time and numbers of trips and decide what action to be taken next. 

Motor thermal magnetic is one type of motor that is used in an auto recloser circuit breaker. It is very expensive 
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and the cost is about RM300 to RM500. If there is any part of the auto recloser circuit breaker is not functioning, 

the whole set of auto recloser circuit breaker needs to be replaced. 

The third advantages of an auto recover circuit breaker is the load can be chosen to activate at MCBs 

whereas auto recloser circuit breaker will automatically connect to the entire load at MCBs.  

Anyway, there are some disadvantages of auto recover circuit breaker. One of the disadvantages is the 

size is bigger compared to auto recloser circuit breaker. It is due to the size of the back-up ELCB and contactor. 

It needs more space for installation. Unlike the auto recloser circuit breaker, it just replaces the existing ELCB. 

Furthermore, it needs additional wiring work and additional time during installation.  In terms of power 

consumption, auto recloser is better than auto recover. The relay used in auto recloser consume less power 

compare to auto recover. 

 

Figure 3.2 and Figure 3.3 are the flow charts for auto recloser circuit breaker and auto recover circuit 

breaker.  The process flow of these two circuit breakers is shown in the figure below: 

  

Figure 3.2 : Flow chart for auto recloser circuit breaker 
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                                       Figure 3.3: Flow chart for Auto Recover Circuit Breaker 
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IV. CONCLUSION  
 

From this study, we found that auto recover circuit breaker has a long preset time compare to auto 

recloser circuit breaker. It can reduce the installation cost due to the mechanism that it used. It can choose which 

load that need to activate at MCB. It does not require a motor to operate this system. 

 However, there are some limitations for auto recover circuit breaker.  The size is bigger than auto 

recloser circuit breaker and it needs more space for installation. Furthermore, it needs more time and additional 

wiring during installation. It consumes more power compare to auto recloser circuit breaker. 
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