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By Dennis K. Neitzel, CPE

How much do you know about electrical safety? Are you knowledgeable of the electrical hazards of shock or electrocution, arc-flash, and arc-blast? There are numerous OSHA regulations as well as consensus standards that address these hazards and the work practices and personal protective equipment (PPE) required for the protection of employees. 
Over the last 10 to 15 years there have been significant revisions and additions to electrical safety standards and regulations to increase the knowledge and understanding of the electrical hazards. The NFPA 70E, “Standard for Electrical Safety in the Workplace” is one such standard and requires that an electrical hazard analysis be performed prior to working on or near exposed energized electrical conductors and circuit parts operating at 50-volts or more. 

NFPA 70E introduced new terms that relate to the electrical hazards that a hazard analysis will identify, these terms include “Limited”, “Restricted”, and “Prohibited Approach Boundary” for shock protection. The standard also identifies the “Flash Protection Boundary” that must be established in order to protect employees from the arc-flash hazard.
These protection boundaries are identified by NFPA 70E, Section 110.8(B)(1), “Electrical Hazard Analysis.” This section along with Sections130.2 and 130.3 provide the requirements for performing the “Electrical Hazard Analysis” with emphasis on the “Shock Hazard Analysis” and the “Flash Hazard Analysis”. In order to further emphasis the requirements for a hazards analysis, the following OSHA requirements are quoted:

OSHA 29 CFR 1910.132(d)(1) states: “The employer shall assess the workplace to determine if hazards are present, or are likely to be present, which necessitate the use of personal protective equipment (PPE).”
OSHA 29 CFR 1910.335(a)(2)(ii) states: “Protective shields, protective barriers, or insulating materials shall be used to protect each employee from shock, burns, or other electrically related injuries while that employee is working near exposed energized parts which might be accidentally contacted or where dangerous electric heating or arcing might occur.”  
NFPA 70E provides the direction for determining the level of the electrical hazards and the means to protect employees from them.  NFPA 70E goes on to state that if circuits operating at 50 volts or more are not deenergized (placed in an electrically safe work condition) then other electrical safety-related work practices must be used. These work practices must protect the employee from an arc-flash, as well as inadvertent contact with live parts operating at 50 volts or more.  Each analysis must be performed before an employee approaches exposed live parts, within the Limited Approach Boundary. NFPA 70E, paragraph 130.2(B) FPN provides a reminder that the Flash Protection Boundary may be a greater distance from the exposed live parts than the Limited Approach Boundary in some instances.  
The Shock Hazard Analysis is performed to: 1) determine the voltage that a person would be exposed to, 2) establish the shock protection boundaries, and 3) identify personal protective equipment requirements. In order to appropriately assess the electrical shock hazard associated with any type of maintenance or repair work it is necessary to evaluate the procedures or work practices that will be involved. These practices should be evaluated against both regulatory and consensus standards requirements as well as recognized good practice within the industry.
The Flash Hazard Analysis is performed in order to protect personnel from the possibility of being injured by an arc-flash. The analysis also determines the Flash Protection Boundary and the personal protective equipment that personnel working within this boundary must use.

Performing the Electrical Hazards Analysis is vital to the safety of personnel who are or may be exposed to live parts operating at 50 volts or more that are not placed in an electrically safe work condition.  The analysis not only identifies the level of the hazards but it also identifies safety-related work practices that must be used to protect employees who might be exposed to the electrical hazards involved. Such work practices are required in order to protect each employee from arc-flash and from contact with live parts operating at 50 volts or more either directly with any part of the body or indirectly through some other conductive objects. Work practices that are used must be suitable for the conditions under which the work is to be performed and for the voltage level of the live parts. Appropriate safety-related work practices must be determined before any electrical work is performed.
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