Protection Concerns For The Long Coat Arc Suit
The Following Article is being reprinted by permission of The Oberon Company. The article was originally written by Dr. Thomas Neal Ph.D

An arc rated arc flash suit is intended to provide protection to all parts of the human body except the hands and 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. Establishing a wider stance for example, 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.

Definition of An Arc Flash Suit: CSA Z462 – 08 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

· Two-piece traditional coat and bib overalls with hood

· One piece coverall with a zipper closure on the front

· 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 the 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 knees 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. The concept of leggings has been taken from the Aluminized Clothing marketplace, used in the Steel Mills, Investment Casting operations, etc, where the hazard of radian heat is DRAMATICALLY different from that seen in the Arc Flash marketplace. The combination of radiant heats, convective energy and pressure generation by an arc flash incident has the potential to create a force that can displace or move a garment. This force is not present in a radiant heat application such as a Steel Mill. If the Long Coat does not sufficiently seal to below the knees, then the coat has the potential to fly open, exposing the user’s mid section to the dangerous burning energy of he Arc Flash.
Design Issues for the Long Coat Arc Flash Suit Design:
The Long Coat design has several potential protection issues: 

· A floor level arc flash event can expose the worker’s thighs and crotch

· The Long Coat 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 the chimney effect under the long coat.
· When workers who are wearing a long coat arc flash 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 the bib overall. There is also significant overlap of the coat over the bib overall. With the coverall arc flash suit design, there are no openings through which super heated gases can enter.
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Fig 1. The Long 

           Coat Arc Suit
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Fig 2- A worker shown in a wider stance while crouching or kneeling. This leaves the knees, thighs and crotch open to direct exposure

