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Abstract: Circuit breakers play an important role in an electrical system performance in terms of system 

safety, control, maintenance and cost. In some cases, the conventional mechanical circuit breakers (MCB) 

may be too slow for the electrical network to operate within the desired safety limits. Besides their other 

limitations, the MCB also forces the network elements to be rated much higher. The uses of power 

semiconductor devices to overcome some of their limitations are discussed in this paper. These usages are in 

terms of solid state circuit breaker (SCB) and hybrid circuit breaker (HCB) concepts. This paper summarizes 

and reviews the various circuits of SCB and HCB available in the literature. The relevant simulation results 

for some example circuits have also been presented in this paper. This study will provide a useful framework 

and point of reference for the future development of HCB and SCB technologies. The breaker can not only 

open a circuit in response to a current spike, but can also react to a sustained moderate current draw, just 

above its rated current. Operation of the circuit breaker is simple, but utilizes complex mechanisms. 

Essentially there are to main internal mechanisms; the trigger and the switch. The trigger is the device that 

senses the abnormal current load. A sharp spike in current will cause a magnetic field to form in the trigger, 

releasing the switch. A slightly elevated, but more constant current draw through the breaker will cause the 

bi-metal composition of the trigger mechanism to deflect in an arc like manner, which is also capable of 

releasing the switch. The circuit breaker's best point is that the device is effective and compact. The switch 

can be set to open or closed from the outside of the breaker's case, but can only be set to the tripped position 

internally, as a results of the trigger mechanism. Once the breaker has been tripped internally, it must be 

reset externally by switching it off, and then back on. The features enable the breaker to do several jobs at 

once, eliminating the need for multiple elements in the circuit. For example, it provides the user with an easily 

assessable on/off switch, fault protection against current spike, and fault protection against heavy current 

draw. On the other hand it is not 100% effective and must also be manually reset which can be problematic 

if it is dark and no lights are available with which to see the fuse box. Another bad point is that the circuit 

breaker has many moving parts, which complicates construction. Simpler or fewer parts might drive cost 

down and make manufacturing more efficient. 
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