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You’re listening to Joe Sheehan, NFPA’s Principal 
Electrical Engineer and Larry Stahl, Industry 
Director of Eaton’s Electrical Business  
discussing electrical arc flash safety.   
And now…Joe Sheehan.

Joe Sheehan: Let me introduce NFPA 70E.  70E began, 
had its beginnings from OSHA directly.  OSHA asked 
NFPA to engage themselves in another electrical 
document, a new electrical document, focused toward 
worker’s safety. And that document was NFPA 70E, 
the standard for the electrical safety requirements 
in the work place.  The first edition was published in 
1979 and included only Part 1, which was basically 
the previous edition of the national electrical code.  
And, as it’s grown over the years, this edition has four 
parts within it.  Those four parts are Chapter 1: Safety 
Related Work Practices, Chapter 2: Safety Related 
Maintenance Requirements, Chapter 3: Safety Re-
quirements for Special Equipment, and then finally, 
Chapter 4: Installation Safety Requirements.  And for 
this discussion we are going to focus on Chapter 1 of 
70E, Safety Related Work Practices. 

Larry Stahl:  Thanks Joe.  You know, to help others 
understand what the arc flash hazard is and the risk.  
It’s like, you know, when you are dealing in the electri-
cal world there are multiple hazards.  And those are 
the abnormal circuits that you deal with, like ground 
faults, short circuits, overloads.  Historically we’ve 
been able to apply technology and identify them and 
eliminate them.  And today those are no longer the 
hazard that they once were.  Well, and that’s where 
we are with arc flash.  Arc flash is a significant hazard.  
It has been around for awhile but we really haven’t 
acknowledged its existence enough as an industry.  
And we have to start looking for new technologies, 
applying old technologies to help identify the abnor-
mal circuit of an arc flash, which is a partial phase-
to-phase, or phase-to-ground, or phase-to-neutral 
connection that arcs and looks like a normal circuit 
condition to the overcurrent protective devices that 
are used in a circuit.  The risks are very high.  People 
get hurt.  People get killed.  That’s really what we are 
trying to eliminate here all together.  It’s going to take 
a significant amount of effort on everybody’s part.  An 
arc flash hazard is an electrical explosion.  It puts out 
a tremendous amount of heat, shrapnel, toxic fumes, 
acoustical waves, and bright flashes.  It has poten-
tial to hurt and kill.  Just as a small example, cop-
per expands when it oxidizes in an arc flash hazard, 
expands at a rate of 63,000 times its normal volume.  

One incident will cause the loss of an employee, 
whether it’s days of work out or his death.  It will 
cause moral or ethical questions within the company 
and it will cost financially.  It’s millions.  No matter 
how you look at it, the losses are significant.  Every 
single company that deals with electricity in terms of 
its maintenance and so on needs to really understand 
this hazard and deal with it.  

Joe Sheehan:  And you know, the arc flashes as we 
now understand it and know it in the electrical indus-
tries is really not new.   Neither is electrical shock.  
Workers have been injured by electrical shock and 
arc flashes since electricity was first used.  However, 
recently it’s been able to be quantified.  Recently it’s 
been able to be studied a lot more.  There are trauma 
centers around the United States that deal with this 
injury that have produced an awful lot of valuable 
information to help write standards.  As we talk about 
how prevalent are arc flashes.  They really aren’t more 
prevalent like I said before.  But the data collection is 
becoming much better and much more accurate, as 
they relate to electrical.  Remember electrical burns as 
a category or injuries used to be hidden.  Hidden with 
other burn data and sometimes wasn’t broken out as 
electrical.  As we look at how serious are the inju-
ries.  There are many sides to serious.  For example, 
you know, some statistics; 32,000 non-fatal electrical 
injuries occurred between 1992 through 1998. Another 
example in 1999 alone, there were 278 fatalities from 
contact with current.  One other statistic that I don’t 
see too many people talking about is the economic 
loss from injuries. It is actually ten times greater than 
the loss from labor strikes.  Serious as it relates to 
injury, recovery time is also extremely important.  The 
recovery from an electrical explosion to an arc flash 
is a long time.  Skin burns, second degree and third 
degree take mainly forever, if ever possible to recover 
from.  The effect to the family and the loved ones is 
extremely serious.  OSHA counts serious injury a little 
bit different.  OSHA counts it as lost work days.  And 
as far as arc flash is related to lost work days, there 
are a lot more lost work days due to arc flash is than 
you would normally think.  When we talk about costly 
electrical injuries and cost, this is a real big one.  I 
saw recent statistics that costs of 23 million dollars 
per disabling injury.  23 million.  That’s the first year 
medical cost plus lifetime disabling medical cost and 
that can exceed 23 million dollars.  So, how do we 
work together to build a safer work place?  We have 
to eliminate these arc flashes.  We have to really just 
eliminate these electrical hazards.  We have to re-
duce them as best as we can, but elimination, a zero, 
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should always be the goal.  

Larry Stahl:  Joe, that’s a staggering number.  And 
you know, we always look at things in terms of the 
physical injuries, the impairments, and the financial 
side of it.  You know, you kind of touched on this a 
bit.  One of my co-workers who lives over in Europe…  
The way he likes to put it is, once one of these electri-
cians deals with an arc flash, and experiences it, he 
will never plug in a Christmas tree again.  What goes 
on inside that person’s head.  There is psychological 
aspect to this too that we don’t often talk about.  And 
it’s serious because that guy, once he experiences 
that flash, assuming he lives through it, will never 
be able to think about things the same way he did in 
the past.  What do companies do from here?  I mean, 
first of all, they have to acknowledge that there is a 
hazard.  They must deal with it.  They must acknowl-
edge that.  The first move in dealing with that hazard 
is to comply with NFPA 70E, 2004 edition.  This is a 
guide that will help the customer, help the user or 
the contractor to analyze the system, calculate the 
arc flash energies, label the equipment, provide the 
personal protective equipment, the PPE, put in place 
procedures, and train.   NFPA 70E, is a great guide.  
It should be utilized and implemented by everyone.  
They must comply with it.  Then, the next step, they 
should turn to their industry experts, people like 
Eaton, and our competitors.  I mean, we are all in 
this and working toward solutions to recommend to 
our customers to take it to the next step.  The next 
step would be, how do you remove people from live 
equipment when you’re changing its state? That’s the 
first thing.  The second would be to reduce the dura-
tion of the arc flash fault.  And, the third, is to reduce 
the current levels that feed into the energy of that 
fault.  Any combination to those two will also be part 
of the solutions.  There are answers out there to mini-
mize the risk.  To your point Joe, we should be shoot-
ing toward zero and total elimination of it.  People 
have to get started to acknowledge the fact that there 
is a hazard to begin with.  

Joe Sheehan:  Absolutely, Larry.  You know, that’s why 
OSHA is the law and why it became federal law, was 
to protect the employees in the workplace from injury, 
electrical injury.  As we look at it, from NFPA’s point 
of view, OSHA is the law.  It’s the federal law.  As you 
know, it’s strictly enforced.  OSHA law requires the 
employer to provide a safe workplace and to protect 
workers from injury.  The OSHA law, however, doesn’t 
provide the necessary detailed information on how 
to provide a safe workplace.  It just simply states the 

requirements.  NFPA 70E is a standard and it’s a solu-
tion to those performance requirements that OSHA 
sets forth.  In so following 70E and using the require-
ments within 70E, an employer can comply with 
OSHA. So, we look at it as the solution to comply with 
the federal law as far as protecting the worker from 
injury.  It’s not, certainly not, the only solution, but it 
is a solution.  And it is a consensus based standard 
or a consensus based document that provides that 
solution.  

Larry Stahl:  And, you know, how does the arc flash 
accidents happen to begin with?  Well, people as-
sume, people take short cuts, you’ve got overconfi-
dence to deal with, miscommunications, not comply-
ing with 70E, not following their standard procedures.  
You know, they should always test, turn off, and test 
again, and use a lock out/tag out procedure.  It’s just 
so important that they have those as part of their 
normal routines and they do every single day.  Usu-
ally its the experienced craftsman or professional, 
like myself, that just take it for granted and have 
lack of respect.  I have historically been one of those 
individuals.  As we’d spoke earlier, Joe, my first IEEE 
electrical safety workshop in 2004, my perspective 
today is totally different than what it was before.  I 
have respect for what is behind that piece of sheet 
metal.  I don’t do a lot of things that I used to histori-
cally.  Even if it’s in a consulting basis and standing 
in a switchgear room, I step away.  I do not get within 
close proximity because I realize what is behind those 
pieces of sheet metal.    

Joe Sheehan:  Yes, Larry.  Thanks.  These are exciting 
times for electrical safety.  We see substantial increase 
in 70E training.  We see engineering studies in the 
workplace that quantify the degree of hazards and 
inform the employer as to where the most hazardous 
situations are in its facility.  We see that PPE business 
is booming with all kinds of new products.  We also 
see that the document NFPA 70E is also again ready 
to enter the revision cycle.  The next edition will be 
the 2009 edition.  Our proposal closing dates will 
be September 15th.  So, if anybody is interested in 
submitting proposals, we certainly would welcome 
those proposals from the public.  As far as the manu-
facturers go, you have introduced some very excit-
ing products here, Larry.  I’m very excited to see that 
these innovative solutions can be used to reduce or 
mitigate some of these terrible hazards that we just 
talked about.  So many things are happening.  Excit-
ing times for the electrical worker I believe too.  We’re 
confident that through NFPA 70E training, awareness 
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training, task specific training, such as the lock out/ 
tag out.  Using all of these we think that there will be 
a substantial decrease in the injury rate as it applies 
to the electrical workers as we go forward.  Thank 
you, Larry.

Larry Stahl:  Thanks, Joe.  And just to add to what 
you stated.  You know, as an action plan for users and 
electrical contractors.  You know, where do you start?   
Where’s the first place?  Well, the first place to start is 
with NFPA 70E.  Acknowledge the document, comply 
with the document, and put it in to place.  As part of 
that document, there is a form in there.  It says to de-
energize the equipment.  And, if you can’t de-energize 
the equipment, why can’t you?  It asks for a manag-
er’s signature on that.  I’m mean that, that in itself 
will help with the cultural change that we need to go 
through to turn it off if you’re going to work on it.  You 
brought that point up earlier Joe and it’s so, so impor-
tant.  Then, there are the next steps.  The next steps 
as we talked about it, is to reduce the energy levels or 
to move the people out of harm’s way.  All the manu-
factures are working toward solutions to that end.  
Just as one simple example that we offer.  One small 
solution out of the many is what we call an Arcflash 
Reduction Maintenance Switch.TM  It can take energized 
equipment from a 40 calories per centimeter squared, 
which is a PPE 4, down to under 4 calories per centi-
meter squared, which is a PPE 1.  Depending on the 
application, could even get you down to zero.  That in 
itself would go a long way to reduce the injuries that 
take place.  People have to move forward and there is 
no one single answer.  They have to start with 70E and 
then they have to look for additional solutions beyond 
that.  Joe, thank you very much for your time and it’s 
been a great conversation.  I’ve learned a lot from it.  

Joe Sheehan:  Thank you very much, Larry.  

The NFPA and Eaton Corporation offer training  
and materials on electrical arc flash safety.   
For more information, log onto www.NFPA.org  
or visit Eaton’s electrical arc flash safety website  
at www.arcflashsafetysolutions.com.
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