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Volt Viper was born wild — lightning racing across the sky, untouchable. We trapped that storm in copper and
called it power, but electricity never forgets freedom. Inside every wire, Volt Viper presses against
insulation, waiting for one mistake.

Safety Subject: The Uncaged Storm -
Arc Nemesis (week 2)

“Just one inch too close,” he whispers. And when the cage weakens, the quiet hum
becomes a flash — Volt Viper becomes Arc Nemesis, the storm reborn.

Case File #107163.015 - The Painter and the Power Line Case Study — Illinois, 2005

[t was an ordinary morning — a painter, a lift, and the hum of a steady job.

Above him, 7,200 volts waited in silence. Each inch the aluminum boom rose narrowed the
gap that kept him safe.

He never touched the wire — the air itself became the path.

The arc flash hit with a roar and blinding light. In less than a What Went Wrong

second, heat hotter than the sun ignited his clothing and * No line-clearance measurement before setup
knocked him from the lift. Coworkers rushed forward, but * No spotter to guide lift movement

they couldn’t touch him — the lift was still energized. By the ¢ Aluminum boom acted as a perfect conductor
time power was cut, it was too late. » Humidity reduced air resistance

He was pronounced dead at the scene from severe burns and « Assumed “close enough” was safe

cardiac arrest.

OSHA Finding: Failure to maintain the 10-ft minimum approach distance (29 CFR
1926.1408)

The Game of Chicken

Electricians know air is an insulator — until voltage overwhelms it. At that moment, the
air ionizes and becomes plasma, opening a path for the current to leap. The higher the
voltage, the farther the storm can jump, and the more heat it releases.

At 480 volts — the level inside many shop panels — a flash can form across a gap smaller than your finger. At
7,200 volts, it can reach almost a foot through the air. That leap releases more heat than the surface of the sun at
about 35,000 degrees, instantly melting copper, steel, and skin. This is why authorized electricians stress distance,
insulation, and de-energizing before work. Ten feet isn’t a suggestion; it’s a survival buffer.

The Storm Inside the Cage
= wonogmmm: Overhead lines aren’t the only doorway out. Every panel, breaker, and MCC hums with the
: | same captive storm. When insulation cracks or a cover comes off a live system, the pressure
. 1l inside seeks freedom — and an arc flash erupts. The blast can exceed 700 psi, 140 dB, and
l ' throw molten metal several feet.
& |

Arc flash doesn’t always wait for direct contact — sometimes it’s The Reach of an Arc

trlgggred by the smallest weakness in the cage. « Arc flashes can hit 35,000 °F, hotter
Each item below can open a path for Volt Viper to escape:
than the sun.

e Dust or debris bridging gaps between energized parts. e At 7,200V, electricity can jump 10 ft
o Dropped tools that short conductors or contacts. through air.
* Accidental touching of live equipment. o o Nearly 45% of all electrocution deaths
¢ Condensation or moisture, lowering resistance and inviting . . .
in construction come from contact with
current to travel. _ )
e Material failure — cracked insulation, loose connections. overhead lines (OSHA Data Bulletin).
e Corrosion, increasing resistance and heat. e Around 30 workers a year die when
e Faulty installation or poor maintenance leaving exposed lifts or ladders contact power lines.

parts. Ten feet isn’t a suggestion — it’s survival
distance.




In the Safety Universe, Volt Viper is the villain, but ignorance is his weapon. The painter didn’t touch the line; he
just forgot how far the storm could reach.

Electricity doesn’t build fences, so we draw them for it. These invisible boundaries come from NFPA 70E, and they
tell us how close a person can safely get to live parts — and what kind of protection or training is required inside

each zone.

Think of them like the rings of a storm: the closer you step toward the eye, the hotter and more dangerous it gets.

Boundary Typical Distance
(480 V -4KkV)

Arc-Flash Boundary Afew ft - 20 ft | The outer blast zone. Even if you never touch the power, the radiant
heat from an arc this strong can burn unprotected skin. Anyone inside
must wear arc-rated clothing and face protection.

Limited Approach = 3ft The “authorized personnel only” line. Only qualified electrical
workers may cross, and only when the system is verified safe or
supervised.

Restricted Approach ~1ft The “hands-off” zone where tools and gloves must be rated for the
voltage. One slip here means contact. Only trained electricians with
full PPE belong inside.

Prohibited Approach Contact Direct touch. No one crosses this line unless power is verified off or
an energized-work permit exists. It's the center of the storm — Volt
Viper’s cage itself

Imagine standing before an energized panel:

ENCLOSURE

¢ The Arc-Flash Boundary is the blast radius — too xvoso,
T, ENERGIZED
close and heat alone can injure you. he s prtecion CoNDUTon
. . loundary can be imi PART
¢ The Limited Approach zone belongs only to - sate than ot less o e

approach boundary

qualified workers.

* The Restricted Approach area is for specialized
work with insulated tools. 3
» The Prohibited Approach is contact — where even ’ e s s s p,.,m.:;eu;n::’.,;m 220 DTN
air can’t protect you.

(SHOCK) (SHOCK) (SHOCK)

If you can see, hear, or feel the hum of live equipment, you're already close enough to need permission or
protection.

These boundaries aren’t for show — they're lifesavers. They exist so unqualified personnel stay clear of energized
parts, and qualified electricians know exactly how much armor and distance they need to keep the storm caged.
Because when those boundaries blur, Volt Viper doesn’t wait — he leaps.

Qualified vs Unqualified — Who Opens the Cage

Electricians respect boundaries because they’ve learned what happens when you cross them. Qualified persons are
trained to test, isolate, and work safely inside those limits using rated PPE and tools. Unqualified workers may
operate equipment that’s enclosed and intact — but must never remove covers or expose live parts.

Allowed Actions
Qualified Trained and authorized to recognize hazards and work . :
s . i . May perform testing and repairs
Worker within approach boundaries using proper PPE and insulated e
tools after verification.
Unqualified | Not trained to expose or test live circuits. .
Worker Operate enclosed equipment only.

Respect the Reach The painter never touched the line; he just forgot how far freedom can reach. Volt Viper isn’t
waiting for courage — only inches. Stay ten feet away. Stay grounded. Stay alive.



