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WHAT IS ARC FLASH? 

An arc flash is the plasma cloud that develops during and following an 
electrical fault, whereby the insulating properties of air are overcome 
through rapid ionisation. “Most arc power is delivered to, and stored in, the 
plasma cloud as high-temperature plasma enthalpy”. It is characterised by 
temperatures in excess of 15,000 °C, a cocktail of superheated toxic gases 
and airborne molten metal from melted conductor and steel, released by 
the components within an electrical assembly under fault. As a result of the 
rapid energy release, a pressure wave also develops of such considerable 
magnitude such that if contained, may lead to switchboard structural failure 
and propel missiles such as panel doors. In the absence of appropriate 
pressure relief, arc flash incidents have been known to collapse entire 
substation buildings. 
 
An arc flash is an uncontrolled chaotic event, as opposed to the controlled 
interruption of electrical arcs that are a normal part of electrical operation 
to interrupt current within an item of switchgear such as an isolator, circuit 
breaker or contactor. 
 
Consequences of an Arc Flash to Personnel 
The consequences for personnel, if exposed to an arc flash, are often 
extremely serious including burns, major limb and spinal injuries, loss of 
sight, respiratory damage, toxic exposure and in some cases, death. 
 
How to Minimise the Affect of an Arc Fault 
Circuit overcurrent protection devices (OCPD) constitute first line of 
defense against the uncontrolled power released during electric arcing 
fault. Personal protective equipment (PPE), including clothing, is a second 
line of defense for people working on live electrical infrastructure.  
 
The reason to implement the findings of an Arc Flash Hazard Analysis is 
to protect personnel from the possibility of being injured by an arc flash. 
This requires that electrical panels, switchboards, motor control centers, 
etc., that are likely to be operated, maintained or tested while energised 
be labelled as to the hazard/risk category and the flash protection 
approach boundary. The hazard risk category defines the protective 
clothing and equipment required. The flash protection boundary is the 
distance at which a person could receive a second degree burn if an 
electrical flash were to occur. 
 
 
 

WHY DO I NEED AN ARC FLASH ASSESSMENT 

Under the Work Health and Safety Act 2011 it is the responsibility of a person conducting a business or 

undertaking at a workplace to keep their workers safe and prevent a potentially catastrophic event from 

occurring. If an arc flash accident occurred and the employer had reasonably practicable means of preventing 

it, the employer maybe liable under the act. 

WHAT ARE THE 
BENEFITS? 

 Protect your 
assets (Personnel 
& Facility) 

 Limit your liability 
 Identify potential 

hazards 
 Reduce the risk of 

violations and 
citations 

 Increased 
employee safety 

 Aids in future 
plans for 
expansion 
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STANDARDS 

In Australia, no specific Australian standard exists for arc flash 
calculations. As this is the case, IEEE 1584 is used to establish the 
incident energy and arc flash boundary for electrical equipment installed. 
PPE categories will be selected from the calculated incident energy using 
the Arc Protection PPE matrix, NFPA 70E 2009 Table 130.7(C)(10) 
Protective Clothing and Personal Protective Equipment (PPE), and Table 
130.7(C)(11) Protective Clothing Characteristics. 
 
For Coal Mines Arc Flash studies have become a requirement of AS3007 
since 2013. 

METHOD FOR PERFORMING AN ARC FLASH ANALYSIS 

We develop an electronic model of the power system using SKM Power 
Tools Software Suite. The software models and calculates power system 
fault currents, protection settings, and protection coordination for different 
system configurations. The completed model allows the software to 
perform the arc flash calculations. 
 
As an overview, to perform arc flash calculations, the following steps are 
completed: 
 

 Determine the system modes of operation e.g. parallel feeders. 
 Calculate 3-phase bolted fault levels at each switchboard of 

interest using IEC 60909 or AS3851. 
 Calculate the arc-currents using IEEE 1584. 
 Find the protective device characteristics and the duration of 

arcs. The existing protection settings can be obtained from the 
power supply protection settings database. Where there are no 
records of protection settings, the settings should be retrieved 
directly from the relays. 

 Determine system voltages and classes of equipment. 
 Select the working distance. 
 Determine, from calculated arcing currents, the incident energy at 

working distance. 
 Calculate arc flash boundaries. 
 Determine the required level of PPE. 
 Document calculations and produce labels to be placed on the 

switchgear doors. 
 
It is also necessary to establish a position whether non type-tested 
boards will lose their doors during arc flash fault event. It is a very 
conservative position to assume all non-tested switchboards will fail, 
however, it should be kept in mind that modern switchgear assemblies are highly optimised to achieve minimum 
standards and in the past, safety margins were not as refined.  
 
To be conservative, panels with louvers, door vents or other openings facing the operator will fail in case of arc flash 
fault. The calculated hazards risk category is applied in full for work activities completed in front of a closed panel. 
 
 
 
 
 
 

ARC FLASH BOUNDARY

The arc flash boundary is 
quantified as that distance where 
the incident energy is no longer 
considered a major hazard to 
unprotected personnel (i.e. 
wearing minimum PPE). This is 
taken to be the distance where 
the incident energy equals 
1.2cal/cm2 or 5J/cm2 (threshold 
for a second degree burn). 
 
IEEE equations are used to 
establish the arc flash boundary 
for analysed equipment. No 
person is permitted to enter the 
arc flash boundary during 
switching, racking, electrical 
work, testing, cover removal or 
visual inspection unless they are 
wearing the appropriate PPE. 
See Figure 1. 

 

 

 

Figure 1Arc Flash Boundary 
 

 

At Electrical Projects Australia, our Arc Flash trained staff can provide 
you with an assessment to ensure the highest level of safety is achieved. 
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HOW OFTEN SHOULD AN ARC FLASH ASSESSMENT BE DONE? 

Ideally, an arc flash assessment should be done when minor changes are made to your electrical systems or every 

5 years.   

ARC FLASH WARNING LABELS 

An arc flash label is a label placed on applicable electrical equipment after an arc flash assessment is complete 

warning trained workers of the hazards present and the personal protective equipment necessary to mitigate the 

risk. See Figure 2 & 3. 

Should you require warning labels, Electrical Projects Australia can provide these for the dangerous area at an 

additional cost. 

 

 

 

 

 

Figure 3 Example Arc Flash Label Figure 2 Example Arc Flash Label 


