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According to the Occupational Safety and Health
Administration (OSHA), an arc flash is a phenomenon
where a flashover electric current leaves its intended
path and travels through the air from one conductor

to another, or to ground. The results are often violent,
and when a human is in close proximity to the arc flash,
serious injury and even death can occur. That is, the
concentrated radiant thermal energy that results from
the arcing fault can lead to potentially devastating arc
flash incidents or events that injure or kill workers.

Three factors determine the severity of an arc
flash injury: proximity of the worker to the hazard,
temperature, and time for circuit to break.

According to a report published by the Fire Protection
Research Foundation (“Occupational Injuries From
Electrical Shock and Arc Flash Events”), electric arcing,
commonly referred to as arc flash, has a variety of
possible causes, including gaps in insulation, corrosion,
condensation, and dust or other impurities on a
conducting surface.

The majority of arc flash incidents occur outside the
utility industry, largely because the utility industry has
better safety awareness, training, and procedures than
general industry. However, while utility workers are
generally better trained and equipped to avoid these
accidents, they also work more often on energized
electrical equipment and, hence, are exposed more
often to the potential for arc flash incidents.

Typical results from an arc flash include: burns (non-FR
clothing can burn onto skin), fire, flying objects (often
molten metal), blast pressure (upwards of 2,000 Ibs./
sq.ft.), sound blast (noise can reach 140 dB, as loud as a
gun), and heat (upwards of 35,000 degrees F.). Besides
causing severe burns, arcing can cause hearing loss,
eye injuries, skin damage from blasts of molten metal,
lung damage, and blast injuries.

According to the U.S. Department of Labor, about
2,000 workers a year are admitted to burn centers

for extended injury treatments caused by arc flash.
Thermal burns, shrapnel injuries, and hearing and sight
impairment are the consequences most frequently
associated with an arcing fault injury. Electrical arcs
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can also cause workers to fall from heights, resulting in
disabling injuries or death.

Research at a Michigan burn center, as reported in the
Fire Protection Research Foundation report, found
that 34 percent of patients injured on the job received
flash injuries, with direct contact with electric current
accounting for the remaining injuries. Arc flash injuries
represented 55 percent of the electrical work-related
burn injuries in the Ontario research cited earlier,
while 37 percent of the injuries were due to electrical
contact, and the remaining injuries had no information
concerning burn type. A study of electrical injuries
over a 20-year period at a Texas burn center found that
40 percent of burns were electrical arc injuries, and
that while mortality was the lowest relative to other
electrical burns in this group, burn size was the largest,
and the mean length of stay was 11.3 days.

As noted, temperatures of electric arcs can reach up to
35,000 degrees F. at the arc terminals, with lethal burns
possible at a distance of several feet from the arc and
severe burn injuries common at distances of ten feet.
Clothing can ignite at temperatures from 400 degrees
C.to 800 degrees C., and arcs may expel droplets of
molten metal of 1000 degrees C. or more, burning skin
or instantly igniting clothing.

Another research report utilized data from OSHA
investigation reports to examine arc flash incidents,
classifying events by voltage range and investigating
the types of injury and critical factors contributing to
the incidents. The research had a particular interest in
the incidence of low voltage injuries, and it found that
injuries resulted from exposure to arc flashes at 120 to
277 volts. Only six percent of the burns from exposure
to less than 1000 volts were produced by 300 volts

or less, indicating that arc flashes at low voltages are
difficult to sustain.

Because of the violent nature of an arc flash exposure
when an employee is injured, the injury is almost
always serious - even resulting in death. It is not
uncommon for an injured employee to never regain
their past quality of life. Extended medical care is often
required, sometimes costing in excess of $1,000,000.
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An estimate of the cost of burn injuries from arc flash/
blast explosions published by the Washington State
Department of Labor and Industries, “Burn Injury Facts,”
reported that workers’ compensation costs for 30
serious arc flash or blast burn injuries that took place
during a recent five-year period were in excess of

$1.3 million.

Beyond the risk of personal injury or death to
employees and contractors, arc flashes can also lead to
business disruption, costly damage to equipment and
facilities, legal liability, increased insurance premiums,
and hefty regulatory fines.

One research study examining 40 arc flash incidents
involving 54 workers assessed levels of protection
offered by personal protective equipment. It reported
that two-thirds of the workers involved in arc flash
incidents were injured when they failed to conduct
an arc flash analysis for selecting personal

protective equipment.

Because of the severe nature of arc flash incidents,
OSHA and the electrical power generation,
transmission and distribution industry become
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increasingly aware of the frequency and the severity
of the electrical arc flash hazard. In June 2005, OSHA
issued a proposed rule to make significant changes
to 29 CFR 1910.269, the Electric Power Generation,
Transmission and Distribution Standard, which covers
electrical safety requirements and procedures for
utilities, as well as for industrial establishments with
equivalent equipment and working conditions.

OSHA proposed the changes to these “high voltage
rules” for the purpose of providing greater arc flash
protection for workers in higher voltage environments.

In April 2014, OSHA published its final rule on standard
1910.269. The new standard incorporated a number
of important updates, including significant changes to
training, host employer requirements, fall protection,
the requirements to estimate arc flash energy,
minimum approach distances, personal protective
equipment (PPE) and a number of other work
practices. OSHA extended the compliance date for all
requirements through October 31, 2014. In addition,
the final standards contained delayed effective dates
for some provisions until January 1, 2015 and

April 1,2015.
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