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FAST ACTING ARC PROTECTION 

As not all the internal arcing faults are predictable by 
means of improved monitoring and above explained new 
protection algorithms a fast acting reactive method for arc 
fault mitigation is necessary. The best known and most 
efficient protection to mitigate the drastic consequences 
of internal arc faults is the arc protection using light 
sensors in the switchgear. Most typically this protection 
by light is combined by simultaneous sensing of 
orvercurrent and/or earth-fault for more dependable 
protection.  
 
The main advantage of the light and current based arc 
protection system is the operation speed and sensitivity. 
As the current condition is utilized only as a second 
tripping criteria with arc light the overcurrent can be set 
very sensitively, for example, 1.5 times the load current. 
Earth-fault settings can be set very sensitive as well. The 
protection zone is limited to internal arcing faults in the 
switchgear, and so there is no need to coordinate the 
protection, thus the tripping can be truly instantaneous 
resulting in detection and relay operate times of as low as 
1-2ms. The total fault clearing time then depends on the 
type of circuit breaker(s) utilized to interrupt the fault 
feeding circuit.  
 
Arc protection systems are cost effective to implement if 
compared to traditional busbar differential schemes. It is 
also important to note that busbar differential protection 
zone may not include the critical cable terminations due 
to current transformer locations. Arc light detection and 
protection provide effective switchgear and busbar 
protection for both medium voltage and low voltage 
systems. This kind of arc protection system can be very 
easily retrofitted into existing power systems. 
 

Types of arc protection systems 
 
Arc protection systems may be implemented as dedicated 
arc protection systems or integrated in modern protection 
and control IEDs. Figure 4 illustrates typical dedicated 
arc protection system. Main advantage of dedicated arc 
protection system is its independence of other protection 
IEDs bringing an improved redundancy in the protection 
scheme. Figure 5 illustrates an integrated arc protection 
solution where. arc light sensors are integrated into 
modern protection and control IEDs. This type of 
integrated system reduces overall arc protection 
implementation cost by better utilization of modern 
protection and control IED capabilities.  

 
Figure 5: Dedicated arc protection system 
 
 

 
Figure 5: Arc protection integrated as a part of protection 
and control IED functions. 
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CONCLUSIONS  

The medium voltage switchgear protection can be 
improved applying modern protection and control IEDs 
capable of integrating functionality beyond the reactive 
protections. Proactive and preventive protection 
algorithms and functions can be added in these IEDs. 
Thermal monitoring of switchgear by adapting Polymer 
Optical Fiber technology leads to robust method for 
continuous thermal monitoring of e.g. cable joints. 
Deploying a novel cable end differential protection with 
natural unbalance compensation method provides a 
sensitive cable end preventive protection method for 
distribution networks. The cable end differential 
protection may be applied for alarming or tripping of 
starting cable end faults. Light and current based arc 
protection by either dedicated devices or integrated into 
same IED provides the fastest protection and mitigation 
against potentially devastating damages caused by arc 
faults. The new protection IEDs with improved 
measurement accuracies even up to class 0.2s according 
to IEC 60687 standard enable more sensitive protection 
and elimination of separate measurement devices. 
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