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ABSTRACT: This paper proposes an Electronic Circuit Breaker (ECB), trips the power supply instantaneously in 
overload condition Mechanically operated circuit breakers like MCB is based on very slow action thermal bimetal lever 
trip mechanism. The activation time of MCB rely on the overloaded percentage of the fault. The concept of electronic 
circuit breaker is introduced to know that the thermally operated circuit breakers such as MCBs take longer time to trip. 
For sensitive loads it is necessary to activate the circuit breaker within the precised time. The current flow through the 
series element is sensed by ECB and the corresponding voltage drop and the preset voltage is compared with a level 
comparator and the resultant signals are given to the microcontroller through a which drives the relay to trip the load. 
Electronic circuit breaker is operated instantaneously with the tripping of relay.  
 

I. INTRODUCTION  
 

     Circuit breakers are electrical switches that are automatically activated to avoid damage to circuits which happens 
due to short circuits or overload. Miniature circuit breakers (MCB) carry out this function in specific applications [1]. 
Its basic operation is to detect the fault current and interrupt the current flow. Unlike a fuse which must be replaced 
after one use. This type of circuit breakers are not economical when current rating exceed more than 1000 amps. The 
bimetallic strip present in such type wear as time passes on and the response become very slow. Changes in 
temperature diminishes the current capacity of the circuit breaker. MCB's reacts very slow during overloading results in 
damage to the equipments. The primary goal is to ensure that the circuit breakers plays a vital role in carefully 
protecting the electrical distribution. The ratings, performance, features, and testing of circuit breakers and switchgear 
are governed by electrical standards [2].  
 
     This paper demonstrates fast tripping mechanism of electronic circuit breaker against slow one like MCB. The 
current passing through a series element is sensed and the resultant voltage and a preset voltage is compared using a 
level comparator to generate an output for the load to trip [3]. The voltage drop occurs in the series element is 
proportional to the current value in load side normally a resistor with low value. The sensed voltage is converted to DC 
voltage and is set to a value through a level comparator whose output is given to a relay using activating tripping 
mechanism.  
     In contradiction with other circuit breakers like MCB, Electronic Circuit Breakers has  
i)fast tripping mechanism in overloading 
 ii)less maintenance cost 
 iii) manufactured using few electronic inexpensive components. 
 Preferably, the damage occurs for sensitive loads can be overcome by installing circuit breakers with instant response. 
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II. BLOCK DIAGRAM  
 
Fig.shows the block diagram of Electronic circuit breaker. The transformer in the supply unit steps down the supply 
and given to the rectifier. A low voltage dc is transferred to the microcontroller by a regulator switch. The relay is 
operated with signal received from the microcontroller. Comparator compares the preset value with input voltage. If 
input voltage < preset voltage, logic 0 is send to the microcontroller by comparator, hence the relay is inactivated. If 
input voltage> preset voltage, microcontroller receives logic 1 and the command signal is send to the relay to trip the 
circuit. Therefore, when overload occurs the relay unit reacts which cuts down the supply immediately.  
 
  
  
  
  
 
 
 
 
 
 
 
 
 
 
BLOCK DIAGRAM OF ECB 
       Electrical Circuit breaker is a switching device that are automatically activated to prevent damage to circuits due to 
command signal to the relay for tripping the circuit. short circuits or overload. Miniature circuit breakers (MCB) carry 
out this function in specific applications. Its basic operation is to detect the fault current and interrupt the current flow. 
Unlike a fuse which must be replaced after one use. This type of circuit breakers are not economical when current 
rating. The bimetallic strip present in such type wear as time passes on and the response become very slow. Changes in 
temperature diminishes the current capacity of the circuit breaker. MCB's reacts very slowly for the faults.  
      A positive dc supply is connected to the sides of the relay coil and is not energized during normal operation. The 
armature of the relay is connected in such a way that the ac supply is given to the relay which glows the lamp. The 
series connected resistor drops the voltage and sense the current flow in the load. The non inverting terminal is set with 
this voltage drop and a reference voltage is set by a potential divider arrangement in the inverting terminal of the 
comparator Ie. If the inverting input voltage> non inverting input voltage the comparator output will be low results in 
off condition of the relay. The load is connected in series with the NC contact of the relay and hence it is in ON state. 
The 12V is given to a regulating IC and it is maintained at a voltage of 5V DC and is given to the 110 pin of 
microcontroller. [4] 
 
       The addition of loads to the existing load results in increased voltage drop and is given to the non inverting 
terminal of the comparator. The comparator compares with the reference voltage and if the output is logic high leads to 
as the relay. When the relay coil is energized the LED glows. The ac supply is cut of tripping the breaker .The 12V is 
given to a regulating IC which provides regulating 5V DC  the microcontroller. The LCD displays the status of the 
output which is given by the programmed microcontroller. In case of normal operation, the output is displayed on the 
LCD as soon as the microcontroller pin receives 5V DC from the regulator. If there is any abnormalities, the voltage 
regulator won't provide 5V DC to the microcontroller pin and the respective output status is displayed on the LCD.  
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TABLE: 
 

FEATURES EXISTING SYSTEM PROGRAMED SYSTEM 
TRIPER TIME           2ms             0.09 us 
MECHANISM MECHANICAL ELECTRONIC 
MAINTANANCE  REQUIRES REGULARLY VERY LESS 

 
III. HARDW ARE DESCRIPTION 

 
        Fig.A explains the hardware block diagram. It mainly consists of two circuit units one is power circuit and other is 
control unit. Power unit consists of Step down transformer, Bridge rectifier, Filter circuit and Voltage rectifier. Step 
down transformer is used for step down the supplied voltage value to 12V and supplies to bridge rectifier. Bridge 
rectifier is used for convert the analog voltage to digital voltage. So the given analog 12V voltage is converted in to 
digital voltage and supplied to the filter circuit. Filter circuit is used for filtering the unwanted frequency and noise. 
Thus the filter circuit performs its function and passes the filtered signal to the voltage regulator. Voltage regulator is a 
electronic device which regulates the voltage. Here we are using L 7805 voltage regulator which allows the fixed 
output voltage of 5V. 
 

 
 
     Control unit consists of Voltage sensor, ADC, Micro controller, ULN, Control switch and Relays. Voltage sensor is 
used for sensing the voltage which is flowing through it, if the voltage is higher than the pre-set voltage it will send the 
signal. ADC is used for converting analog to digital signal and the converted signal is given to the microcontroller. The 
command signal is send by the Micro controller to the relay for tripping the circuit to prevent from overloading 
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condition. ULN 2003 is a Darlington amplifier which amplifies the voltage. It is used for driving the relay. The control 
switch which is used for giving the high voltage such that the circuit will be overloaded and gets tripped. 
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  The above Fig 5 shows the hardware kit of our project Ultra fast acting electronic circuit breaker. Which consists of 
ADC0804, Microcontroller, ULN2003, and relays. Fig. 
 
 

 
       
  The above Fig 6 shows the hardware kit screenshot during the normal running condition that is the voltage is less than 
the preset voltage. Here the load is operated within the preset voltage of 12V. 
The above Fig  shows the hardware kit screenshot when the circuit is in overloaded condition. Overload condition 
occurs only when the input voltage is greater than the preset voltage and circuit will be tripped. Here the load is 
operated more than the preset voltage of 12V and hence the load gets tripped off quickly by the circuit breaker 
 
.  
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IV. CONCLUSION 
 
     This system is designed for the instantaneous tripping of breaker circuit in case of any abnormalities like short 
circuit or overload condition. The proposed electronic circuit breaker is economical with ultrafast tripping mechanism 
compared to slow acting thermal bimetallic miniature circuit breakers. ECB's can be improved further by using 
advanced power electronic devices like IGBTs, Thyristors for further more ultra fast operation. A current transformer 
can also be used to separate. 
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