
What you don't know about 
arc flashes could kill.



Every year in Australia, there are dozens of preventable workplace 
incidents involving an arc flash (also known as an arc fault) – ones 
that result in serious injury or death.

Old switchboards have old safety systems.

Could anything be more dangerous than an uncontrolled 
electrical current travelling through air?

WHILE THERE IS NO SINGLE NATIONWIDE TALLY AVAILABLE, AN ANALYSIS OF 
ADMISSIONS TO MAJOR NSW BURNS UNITS FOR 2003–2016 CONCLUDED THAT  
129 WERE LIKELY DUE TO ARC FLASHES1.
In 2018, a spate of serious arc flash incidents in Western Australia’s mines brought the issue to the fore again, 
highlighting that they are not confined to one particular industry. Likewise, they are not only associated with high 
voltage equipment.

Low voltage arc flashes, while less common, generally have a higher release of energy at the incident point. 
Consequently, the ensuing damage to equipment is greater, as is the increased risk of permanent injury to or death of 
the worker. 

Similarly, arc flashes in enclosed spaces will be focussed and deliver a higher rise in pressure. Because this buildup is 
directed toward any opening, a person working at the open door of a switchboard is at risk.

As contact is not necessary, any workers near the live conductors or equipment are at risk of exposure to arc flash. And 
all it takes for an arc flash to happen is for a low impedance electrical connection to be made across phases, or from 
phase to neutral, or from phase to earth. Even a buildup of dust or carbon on the terminals could set one off.

There have been significant innovations and improvements in engineering for switchboard safety in the past ten 
years. Aside from operational improvements around ease of use for maintenance to prevent shutdowns, modern 
switchboards, such as the Moducell range, actively protect operators from arc flashes.

Verification testing demonstrates that channeling arc flashes up and away from operators prevents injury or death. 
This can be done even at extremes such as 100kA for 1 second on the horizontal and vertical bus systems. 

It would be fair to assume that the main danger from an arc flash is due to the unleashed electrical current. 
However, it is now understood that the plasma – the super-heated ionised gas – ejected by the arc is the real enemy. 
Reaching temperatures of over 5000ºC, it can cause serious burns and ignite non-arc-rated clothing and other PPE, 
which also impart injuries as they cling to the body and continue to burn. It also contains vaporised metal and gases, 
such as toxic CuO, which are harmful when inhaled.

Another repercussion is the explosive pressure wave created – strong enough to rupture an eardrum, collapse a lung, 
damage equipment, create shrapnel travelling at over 1120 km/hr or violently slam those in its path against walls, 
floors and other equipment. The intense light and noise can also cause temporary or permanent damage to sight  
and hearing.

 1. Cleaves, B, January-March 2016 ‘Arc Fault Incidents in Australia’ Industrial Electrix



Case in point: Dust buildup contributes 
to catastrophic fire in sugar mill.

In November 2016, a sugar mill south of Brisbane experienced a catastrophic fail in its equipment. A buildup of dust 
from the cane crushing process was a contributing factor to what resulted in an arc flash in the main switchboard. 
Compounding the problem, the upstream protection had been switched off. 

While no one was injured, the resulting fire burnt down the main switchroom. This led to operations being ceased in 
the middle of harvest and farmers facing financial ruin. They attributed the disaster to “money that should have been 
spent on maintenance that was not getting spent."

1. Compression - The initiation of the arc inside an 
enclosure rapidly heats up the air and conductors, 
creating immense pressure.

2. Expansion - The expansion of the air in the compartment 
pushes the module vents outwards, directing the air 
upwards and away from the operator.

3. Emission - The air is ionised, lowering its resistance and 
allowing the arc to jump across to another conductor. 
Ionised gases from the air and the conductor are released.

4. Thermal - The release of molten material from 
conductors ignites the gases and causes fire, which places 
the operator at risk and causes damage to the equipment.

By early January 2017, the mill’s owners had signed a contract with Mayfield Industries to 
design, manufacture and deliver a transportable switchroom complete with platforms, stairs, 
Moducell switchboard, RMU and 2 x 2MVA transformer to site. The entire project was successfully 
completed in 11 weeks from award and allowed the mill to reopen and commence crushing.

TO UNDERSTAND HOW THIS DANGER COMES ABOUT, IT IS USEFUL  
TO LOOK AT THE PROGRESSIVE PHASES OF AN ARC:



THIRD-PARTY ACCREDITATION

WESTERN AUSTRALIA
Regional Design, Manufacturing, 
Assembly and Commissioning

12 Possner Way,  
Henderson WA, 6166

T: +61 8 8169 1080

QUEENSLAND 
Design and Engineering

Suite 11A, Portal East. 2994 Logan Rd, 
Underwood QLD, 4119

T: +61 7 3036 2740

SOUTH AUSTRALIA 
Regional Design, Manufacturing, 
Assembly and Commissioning

3 Gidgie Court,  
Edinburgh SA, 5111

T: +61 8 8169 1000

AS/NZS 9001:2015 – Quality Certified AS/NZS 14001:2015 – Environmentally Certified AS/NZS 4801:2001 – Safety Certified

We can assess the arc flash risks posed by your current 
switchboards, kiosk substations and downstream 
equipment and provide you with solutions. Whether it is 
a more effective and rigorous maintenance program or 
safer equipment that has been type tested to the highest 
safety standards.

Is your company meeting  
its safe workplace obligations 
and minimising risk?

Contact us for an informative discussion of the latest changes the 
Australian Standard and what it means for Australian switchboards.

Hiding in plain sight.

A major risk for arc flashes is the condition of the equipment: ageing, environmental impacts, the presence of foreign 
bodies, and unsatisfactory maintenance all play a part. 

It's important to know what this means in the context of changing standards. In 2016 the Australian/New Zealand 
Standard for Low-voltage switchgear and controlgear assemblies was revised and redesignated (AS/NZS 61439). This 
change brings the 2002 Australian Standard in alignment with International Standards (IEC) and includes a 5 year 
transition period.

The five year transition period will end in early 2021.  From next year it will be compulsory to comply with these 
revised standards through design and verification.


