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Arc Flash Event at INL Involving
Situational Awareness Barrier

= On April 15, 2015, Idaho National Lab workers were performing tri-
annual preventative maintenance on a 12.5 kV substation breaker
(B44) when their actions caused an arc flash

= There were no injuries

= Although the hazard was recognized, the established
administrative barrier failed due to unintended action on the part of
the workers

= Engineered barriers could have been established (electricity could
have been re-routed or the equipment could have been taken out
of service) to provide greater distance between the linemen and
the hazard or to remove the hazard entirely
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Situational Awareness Barrier — L2
Warns L1 When L1 is Within 2 feet of
the B42 Electrical Line, Which iIs Live
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Figure 2 - Position of Linemen during Work Evolution

nnnuuﬁfﬂn

Brockhaven Science Associates 3 HATIONAL LABORATORY


Presenter
Presentation Notes
A shotgun or hot stick (similar to one pictured in Figure 1) is used in live electrical line work and allows the worker to remain at a safe distance from the live electrical lines and carry out certain tasks via an insulated stick. These tools, by design, keep the energized part at a constant distance from the employee and thus, automatically help maintain the appropriate Minimum Approach Distance.

As Lineman #1 was repositioning the shotgun stick, he stated that the ground cable it was connected to became hung up on the bottom corner of the Breaker B44 cabinet. Lineman #1 attempted to dislodge
the ground wire by flipping the shotgun stick using a motion he described as similar to whipping a fly fishing line.
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Location Where Ground Cable Became Hung
Up on Breaker Panel

Figure 3 - Location Where Ground Cable Became

Entangled on Breaker Panel Figure 5 - Charred Top of Breaker B42
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Presenter
Presentation Notes
Lineman #1 stated that as he was trying to free the grounding cable, he allowed himself to become fixated on the hung up cable and lost situational awareness of Breaker B42 behind him. Lineman #1 reported that his actions to free the ground resulted in the ground breaching the 2 ft. 2 inch Minimum Approach Distance for Breaker B42, allowing it to come in contact with a live electrical line on top of Breaker B42; an arc flash resulted. Lineman #2 also lost situational awareness when he did not observe the actions of Lineman #1 and notice that his actions could result in the cable breaching the Minimum Approach D

Contact with the live electrical line occurred and caused an arc flash accompanied by a sound blast, or loud bang.  An arc flash is a phenomenon where a flashover of electric current leaves its intended path and travels through the air from one conductor to another or to a ground. At the time of contact with Breaker B42, Lineman #2 and # 3 reported that they experienced intense heat and heard a loud bang and the distinct sound of electrical arcing. Linemen #2 and #3 reported that they "went to ground“ at about 12 feet from Breaker B44; Lineman #1 reported being knocked to the ground and ended up approximately five feet in front of Breaker B44. 

At the time of the event, the linemen were wearing appropriate arc rated clothing but no additional personal protective equipment (PPE). Aside from the arc rated clothing, the work package required no PPE for the work that was
taking place at the time of the event, because, as already stated, Breaker B44 had been de-energized and Power Management personnel believed that the work being performed was not live work due to the diistance to Breaker B42.


Look for Hazards in Every Direction

= Although INL personnel (Supervision, System
Engineer, and the linemen) recognized the hazard
present in the work location, they did not question or
request additional controls on the hazard

= They instead accepted maintaining situational
awareness as a suitable means of mitigating the

hazard presented by the energized line above
Breaker B42
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