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Introduction:  An arc rated arc flash suit is intended to 
provide protection to all parts of the human body except the 
hands and the feet.  The purpose of this white paper is to 
develop an understanding of the protection concerns 
regarding the "Long Coat with Leggings” (Long Coat) arc 
flash suit design.  Arc flash exposure scenarios are 
discussed in which the Long Coat will not provide full 
protection to all parts of the body. 
 
Definition of an arc flash Suit:  NFPA 70E (2004 Edition) 
defines an arc flash suit as follows:  A complete FR clothing 
and equipment system that covers the entire body, except 
for the hands and feet.  This includes pants, jacket, and 
bee-keeper-type hood fitted with a face shield. 
 
Different Designs: There are three basic types of design 
for arc flash suits: 
 
Ø Two-piece traditional coat and bib overalls with hood 
Ø One-piece coverall with a zipper closure in the front 
Ø Three-piece set consisting of a knee length long coat 

and leggings which cover the lower legs independently 
 
As noted in the definition above, each design includes an 
arc rated arc flash hood as an independent PPE item for 
face and head protection.  
 
Description of the Long Coat Design:  The Long Coat 
design generally extends to several inches below the knee.  
The Long Coat has a front closure that extends from the 
neckline down to a point 8-12" above the hem of the coat.  
Not having the closure all the way to the knee permits the 
user some degree of freedom of movement, i.e., walking 
without excessive restriction.  Leggings that extend from 
just below the knee to the top of the feet are worn to protect 
the lower legs.  The leggings wrap around the lower leg and 
have a Velcro closure to hold them in place.   
 

 
Figure 1:  Arc Flash in a Floor Level Compartment 

 

Floor Level Arc Flash Exposure:  Figure 1 shows a floor 
level breaker compartment that was the site of an arc flash 
incident at a large chemical company.  The incident energy 
for this arc flash exposure was estimated to be 
approximately 80 cal/cm2.  The workers involved were 
wearing two layers of flame resistant (FR) material.  The 
compartment door extended from floor level to 
approximately 12" above floor level.  During the arc flash 
incident, the compartment door blew open and exposed the 
legs of the workers. 
 
FR Clothing Damage Patterns:  Figure 2 shows the FR 
clothing the workers were wearing.  Even though the source 
of the arc flash exposure ranged from floor level to 
approximately 12" above floor level, the thermal damage on 
the FR coveralls extends to the crotch area and above.  
This is due to the “arc blast” convective energy emanating 
from the compartment and being deflected upward as the 
compartment door is blown open and also due to the 
tendency of super heated gases emanating from the 
compartment to rise. 
 

 
Figure 2:  Two Layers of FR Coveralls after the Floor 

Level Arc Flash Incident 
 
Arc-In-a-Box Configuration:  Figure 3 shows the tendency 
for heat to expand and project both above and below an 
open enclosure for an “arc-in-a-box” configuration.  Adding 
the confining geometry of the door and the floor as is shown 
in Figure 1, causes the super heated gases  to move upward 
and to the side of the door that has blown open.   
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Figure 3:  Arc-In-A-Box Flash Incident 
 
Design Issues for the Long Coat Arc Flash Suit Design:  
The Long Coat design has several potential protection 
issues: 
 
Ø A floor level arc flash event can expose the worker's 

thighs and crotch.   
§ The Long Coat front closure does not extend to the 

bottom of the coat so the coat panels will flap open 
during the arc flash blast. 

§ The super heated gases emanating from a floor 
level arc flash incident will tend to be directed 
upward and can move up under the opening of the 
long coat. 

§ The leggings extend only up to the bottom of the 
knee and thus do not provide protection for the 
knee, thigh and crotch areas. 

§ If non-FR clothing is worn under the long coat, it 
can ignite at the knee, thigh and crotch areas and 
burn upward onto the torso due to the creation of a 
chimney effect under the long coat. 

Ø When workers who are wearing a long coat arc flash 
design are crouching or kneeling: 
§ They tend to move their legs farther apart to widen 

their stance in order to better maintain their 
balance.   

§ They may also lift up the coat to assist in 
establishing a wider stance.  This leaves the 
knees, thighs and crotch vulnerable to direct 
exposure. 

 
The correct way to use a Long Coat when kneeling involves 
tucking the coat under the knees as the worker assumes 
the kneeling position, but this is much easier said than 
done. 
 
Other Design Alternatives:  The two other arc flash suit 
design alternatives do not permit any significant entry of 
super heated gases during an arc exposure.  In the case of 
the coat and bib overall, the coat closure extends to the 
bottom of the coat and there is no significant gap between 
the coat and bib overall.  There is also significant overlap of 
the coat over the bib overall.  With the coverall arc flash suit 
design, there are not openings through which super heated 
gases can enter.    
 
Oberon’s Approach to Arc Flash Suit Design:  Early in 
its development of arc flash suits, the Oberon Company 
elected not to offer a “long coat with leggings” design.  The 
protection issues created too great a potential for burn 
injury to vital areas of the human anatomy.  Since the 
potential for injury might not be apparent to safety 
equipment purchasing agents or the ultimate end users, 
Oberon decided not to provide the Long Coat design.  
Oberon instead has designed its arc flash suits to be easily 
donned and rem oved without taking off work boots 
providing the same advantage as the “long coat with 
leggings” while eliminating potential hazards. 

 
 


