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Introduction

ü 36 Years in the electrical field

ü 31 Years as a Master Electrician

ü 26 Years in the Pharmaceutical industry

ü 14 Years CVECA apprenticeship program

ü 9 Years BOD Region III VPP and SGE

ü Electrical Safety for: NASA Goddard 
Space Center, Virginia Department of 
Corrections, International Paper, and 
Region III VPP Conferences



Electrical Safety-24/7

ü This presentation is intended to increase your 
safety awareness 

ü It is intended to reveal hidden hazards you wonôt 
find in text books

ü It is intended to educate you on the risk you or 
others may be taking everyday on the job

ü It is intended to help you create a safer work 
environment  and reduce the unnecessary risk 
workers take



Why Is Safety Important

ü My Injury - It only takes a split second

üOne personôs mistake can injure or kill 

üOne personôs mistake can bring your 
business operations to a screeching HALT!

üYou donôt always get a second 
chance!!!!!!!



Conditions Providing Acceptable 

ñRisksò

ñThe risk associated with normal operation of electrical 
equipment is minimal, given the following conditions:

1 ïThe equipment is properly installed, in accordance 
with applicable industry codes and standards including 
the manufacturerôs instructions.

2- The equipment is properly maintained, in accordance 
with the manufacturerôs instructions and applicable 
industry codes and standards.

3 ïThe equipment doors are closed and secured. All the 
equipment covers are in place and secured.



Conditions Providing Acceptable 

ñRisksò

4- There is no evidence of impending failure, such as 
arcing, overheating, loose or bound equipment parts, 
visible damage, or deterioration.

5- The equipment is used in accordance with the 
manufacturerôs instructions and itôs listing.

Under such conditions the risks of an employee 
being shocked, electrocuted, or injured by an arc 
flash or blast or from fire caused from the use of 
electricity is minimal and considered acceptable. ñ



NFPA-Statistics Safety Triangle

When looking at the standard injury 
triangle, there are approximately 300 -
recordable injuries for every 1 - fatality. 
These statistics change drastically for 
electrical injuries. The ratio for electrical
recordable injuries to fatalities is 10 to 1. 
For every 10 electrical recordable injuries 
there is one fatality. Why do you think 
this is so?



Hidden Electrical Hazards

üUnlike other energy sources, you canôt see, smell, 
or hear electricity (only the effects).

üElectricity travels through copper wire 
approximately 1/100 the speed of light or 1860 
miles per second, too fast for you to get out of 
the way!

üUnder the right conditions, it takes very little 
electricity to kill you.

üNFPA-70E requires special safety precautions 
when personnel are exposed to live parts 
operating at 50 volts or greater.



NFPA Reports Electrical 

Fatalities By Event

ü44%= contact with overhead power lines

ü27%= contact with wiring, transformers, and 
other electrical components

ü17%= contact with exposed energized parts of 
machines, tools, appliances, or light fixtures

ü12%= contact with underground power lines and 
wiring, struck by lightning, contact with electric 
current unspecified



Hidden Electrical Hazards

ü OSHA estimates nearly 350 fatalities each year 
from electrocution, thatôs almost one per day!!

ü Working equipment Hot and getting shocked is a 
"man -thingñ a right of passage. Our industry 
needs a culture change. No other occupation 
permits so many near misses. (transportation 
example)

ü No matter how qualified or experienced you are, 
OSHA does NOT recognize ñskillsò  or training as 
a protective method against hazardous energy.



Electricity is Hazardous Energy

A phase to phase or phase to ground electrical fault

Copper vaporizes, expanding 67,000 times

Copper Penny = Refrigerator

Temperatures can reach as high as 36,000 degrees; 
thatôs 4 X hotter than the surface of the Sun

A flash burns eyes like a welding arc

A blast can breaks bones, rupture ear drums

A flash and blast  can start fires, cause explosions, 
and cause injuries or fatalities



Hidden Hazards

Dr. A.G. Soto presented a white paper at 
the 2007 IEEE Electrical Safety Workshop 
discussing low -voltage shock exposures. 
In that paper, he stated that a 120 -volt 
shock can kill up to 48 hours later . He 
also stated that many emergency room 
physicians are unfamiliar with electric 
shock and that an EKG may not show a 
problem. The injury to the heart muscle 
tends to spread over time and cannot 
always be identified using EKGs.



We Need A Culture Change

ü I always thought if you walked away from 
a shock you were ok.

ü On the contrary, a shock on Friday could 
lead to a heart attack on Sunday while 
watching your favorite football game.

ü Educate your employees, educate your 
family, if a shock is encountered be on 
the ñ48 hour watchò

ü Pay attention to the signs, if you start 
experiencing chest pains -go to the ER!!



Hidden Hazards

Unqualified employees and contractors -CVECA

Improper PPE -selection/storage/inspection

Improper meter selection and usage

Improper LOTO

Improper maintenance

Improper repair/replacement parts

Incorrect one line drawings

Incorrect panel schedules



NFPA-70 and 70E Define 

ñQualifiedò as:

ñOne who has skills and knowledge
related to the construction and 
operation of the electrical equipment 
and installations and has received 
the safety training to recognize and 

avoid the hazards involved ?ò



Electrical PPE

ÁElectrical equipment must be properly identified 
according to the incident exposure. The employee 
must know what level of PPE is required -NO 
Guessing. Engineering studies, arc flash software, 
and NFPA -70E table can guide you

ÁPPE must be properly stored and inspected

ÁPPE must be worn even after LOTO until 0 -energy 
has been verified. 



PPE Hazard 



Electrical PPE Hidden Hazards

ü In the event of an arc flash or blast the proper 
PPE will reduce the injury to a 2 nd degree burn or 
a (sunburn ), it doesnôt prevent burn 100%.

üArc shield skews wire colors (blue/green, 
yellow/white)

üRubber electrical gloves must be worn with the 

leathers to provide shock and arcflash protection .
üElectrical gloves must be stored flat, in a cool dry 

location separately from the leathers.

üPetroleum based products deteriorate the rubber 
on electrical gloves

üDirect sunlight deteriorates the rubber gloves 
also



Meter Safety and Usage

Â OSHA - 1910.334(c)(3) ïñTest 
instruments and equipment and their 
accessories shall be rated for the circuits 
and equipment to which they will be 
connected and shall be designed for the 
environment in which they will be used.ò


