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An arc flash is the light and heat produced as part of an arc fault (sometimes referred to as an electrical 

flashover), a type of electrical explosion or discharge that results from a connection through air to ground 
or another voltage phase in an electrical system.

Arc flash is different from the arc blast, which is the supersonic shockwave produced when the conductors 

and surrounding air are heated by the arc, becoming a rapidly expanding plasma. Both are part of the 

same arc fault and are often referred to as simply an arc flash, but from a safety standpoint they are often 

treated separately. For example, (PPE) can be used to effectively shield a worker from the radiation of an 

arc flash, but that same PPE (40Cal) may likely be ineffective against the flying objects, molten metal, and 

violent concussion that the arc blast can produce. Note the over 40 Cal arc flash label.  An arc flash-blast 

occurs when the circuit is connected to a lower impedance fault that results in an instantaneous excessive 

current flow. Depending on how fast the overcurrent device can interrupt the current flow results in the 

flash-arc blast energy. PPE Category 4 (167.5J/cm2 ) requires a 40Cal rated clothing. 40 Calories is the 
maximum protection available. The energy released over 40 calories is life threatening. 



Arc flash temperatures can reach or exceed 35,000 °F (19,400 °C) at the arc terminals.[3] The 

massive energy released in the fault rapidly vaporizes the metal conductors involved, blasting 

molten metal and expanding plasma outward with extraordinary force.[3]

The rule of thumb is that arc flash is typically not an issue when the fault current of a system is below 
10,000 AIC which stands for Ampere Interrupting Capacity. Arc flash calculations are done by 
calculating the clearing time of the overcurrent device with a (calculated short circuit current value) 
which will decrease with increasing distance from the source along with a factor for the dimensions of 
the enclosure.  The calculation is further complicated with the fact that the clearing time curve for a 
circuit breaker increases with a reduction of current flow. In some cases, a panel closer to the source 
will have a lower arc flash rating due to the faster clearing time of the circuit breaker than one further 
away. The result of the arc flash calculations is label placed on a given device that displays the 
incident energy in calories.  I attached a typical label
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A 500 KVA transformer with a % impedance of .048% operating at 480/277VAC the fault current calculation is: 

500,000/480/1.73/.048=12,544 amperes with 10 feet of conduit and conductor between the source and the 
equipment the fault current. Phase to phase and phase to neutral.

A 500 KVA transformer with a % impedance of .03% operating

at 480/277VAC the fault current calculation is: 500000/480/1.73/.048=20,700 amperes with 10 feet of conduit 
and conductor between the source and the equipment the fault current. phase to phase and phase to neutral.

Due to the need to coordinate with the maximum trip time is 2 seconds.

For a 125KVA transformer with a % impedance of .03% operating a 208/120 VAC the fault current 

calculation is: 125000/208/1.73/.03= 11579 amperes with 10 feet of conduit and conductor between the 

source and the equipment you are just above the 1.2 Cal/CM2. There is also a shock hazard that is 
applicable as noted on the label along with PPE requirements. 



Insert Arc Flash Video 











With regards to operating circuit breakers and disconnects: When the cover in place with all the screws in place 
there is not an issue operating a circuit breaker or disconnect switch of UL listed equipment that is in operatable 
condition. That said if you ever get into a situation where a Disconnect Switch or circuit breaker seems to be 
jammed or otherwise defective. Do not operate the equipment but rather reach out for assistance.  Once the 
equipment cover is removed ARC Frash mitigation is required.

The previous page references NFPA 70E 2024 based on the Category risk/category work on energized live parts 
“INCLUDING VOTAGE TESTING” triggers various PPE provisions including Fire rated clothing “FR” rated, hearing 
protection, HD leather gloves, AR gloves or rubber insulating gloves with leather protectors. [4]

TESTING FOR ABSENCE OF VOLTAGE

Voltmeters used for testing and troubleshooting need to be CAT III rated, which includes  UL or CSA listed, 
600VAC/VDC rated. Surge protected 6KV, fused at 11A 1000VAC.

When testing for absence of voltage the meter first needs to first tested for voltage on a known energized source. 
Proceed with testing for absence of voltage phase to phase and phase to ground (earth) and retested on the 
known energized source.  

NFPA 70E does NOT permit using a noncontact type tester (see image) when testing for the absence of 
voltage on electrical systems rated at less than 1000 volts or less. 
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FAULT CURRENT LIMITING

Fault current will be reduced by increasing the conductor distance between the source and the electrical equipment.

Installing current limiting fuses or electronic trip circuit breakers can reduce the fault current at the load point. 

Other Mitigation methods for large industrial electrical systems: 

Resistance Grounding-no neutral current available.

Arc detection equipment with shunt trip circuit breakers. High-Speed Detection—Arc-flash light sensing and 
overcurrent protection detect arc-flash hazards and send a trip signal to the breaker in as fast as 2 ms.

Many facilities require coordination of the opening of overcurrent devices. Coordination is done by layering tripping time 
curves of fuses and circuit breakers so that an upstream overcurrent device will not trip before a downstream OCP 
operates. Note: Reducing fault current reduces the available coordination range.
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Nitrogen safety:

Average atmospheric Oxygen levels are 21% when 

oxygen levels drop below 19.5% in the room it may cause 

disorientation, difficulties breathing and suffocation if 

inhaled in sufficient quantities. If encountered ventilate the 

room and move any affected to an outdoor location. Seek 
medical  treatment for severe cases. 



[5]



Acknowledgements

1-Cooper Bussman Technical Bulletin Current Limitation Charts. Resistance Grounding
     Arc Flash Video

2-DuraLable-Category Chart, Typical Arc Flash Label. With permission.

3- KM Kowalski-Trakofler, EA Barrett, CW Urban, GT Homce. "Arc Flash Awareness: 

Information and Discussion Topics for Electrical Workers Archived 2017-08-29 at 
the Wayback Machine". DHHS (NIOSH) Publication No. 2007-116D.

4-NFPA 70E 2024

5-Linde Gas plc Praxair

QUESTIONS?

https://www.cdc.gov/niosh/mining/userfiles/works/products/videos/arcflash/afa.pdf
https://www.cdc.gov/niosh/mining/userfiles/works/products/videos/arcflash/afa.pdf
https://web.archive.org/web/20170829135448/https:/www.cdc.gov/niosh/mining/userfiles/works/products/videos/arcflash/afa.pdf
https://en.wikipedia.org/wiki/Wayback_Machine

	Slide 1: ARC FLASH ARK BLAST
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

