Electrical Safety Guide

Electrical injuries represent a serious workplace health and safety issue. Data from the U.S. Bureau of Labor Statistics (BLS) indicate that there were nearly 6,000 fatal electrical injuries to workers in the U.S. between 1992 and 2013. BLS data also indicates that there were 24,100 non-fatal electrical injuries from 2003 through 2012.

The Fire Protection Research Foundation, an affiliate of the National Fire Protection Association (NFPA), conducted a review of select Occupational Safety and Health Administration (OSHA) investigations of electrical injury incidents and prior research indicate that work inappropriately performed on energized equipment is associated with a substantial share of electrical injuries. Some of the work on energized equipment is inadvertent and results from a failure to recognize all electrical sources. Thorough pre-job planning with qualified personnel is essential for identifying all electrical sources, including unanticipated hazards that are not included in drawings. 

The Occupational Safety and Health Administration (OSHA) provide standards to develop safe workplaces.  Relevant OSHA standards to consider relating to electrical safety programs may include 1910.331 through 1910.335, “Electrical Safety-Related Work Practices” and 1910.147, “The Control of Hazardous Energy (Lockout/Tagout)”:

· 1910.132(d)(1)  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).
· 1910.333(c)(2)  "Work on energized equipment." Only qualified persons may work on electric circuit parts or equipment that have not been deenergized under the procedures of paragraph (b) of this section. Such persons shall be capable of working safely on energized circuits and shall be familiar with the proper use of special precautionary techniques, personal protective equipment, insulating and shielding materials, and insulated tools.
· 1910.335(a)(1)(i)  Employees working in areas where there are potential electrical hazards shall be provided with, and shall use, electrical protective equipment that is appropriate for the specific parts of the body to be protected and for the work to be performed.

The national consensus standard on how to comply with electrical safe work practices is NFPA 70E.  Access for free reading is available through the NFPA.  NFPA 70E has requirements for safe work practices to protect personnel by reducing exposure to major electrical hazards. Originally developed at OSHA's request, NFPA 70E helps employers and employees avoid workplace injuries and fatalities due to shock, electrocution, arc flash, and arc blast, and assists in complying with OSHA 1910 Subpart S and OSHA 1926 Subpart K.  NFPA 70E addresses safety-related work practices, safety-related maintenance requirements, and safety requirements for special equipment. The Standard includes guidance for making hazard identification and risk assessments, selecting appropriate PPE, establishing an electrically safe work condition, and employee training.  

Important NFPA 70E components to consider integrating in electrical safety programs may include:

· Article 130.2  All live work greater than 50 volts must be put in an electrically safe work condition before a “qualified” employee works on or near them (this includes lockout/tagout and “Live Dead Live” verification).
· All live work greater than 50 volts, not placed in an electrically safe work condition (ie., for the reason of increased or additional hazards or infeasibility per Article 130.2(A)), will be completed by written energized electrical work permit only.

· Article 130.2(B)(3)  Work performed within the limited approach boundary of energized electrical conductors or circuit parts related to tasks such as testing, troubleshooting, voltage measuring, etc. is permitted to be performed without an energized electrical work permit, provided appropriate safe work practices and personal protective equipment are used.  If the purpose of crossing the limited approach boundary is only for visual inspection and the restricted approach boundary will not be crossed, then an energized electrical work permit is not required, provided appropriate safe work practices and personal protective equipment are used.
· Article 130.4(C)  Prohibits an “unqualified” person to approach nearer than the limited approach boundary of energized conductors and circuit parts.  The flash protection boundary for “unqualified” employees is four feet (for systems 600 volts or less).
· Article 130.5  Requires an arc flash risk assessment be performed to determine:   if hazards exist, safety related work practices, arc flash boundary and personal protective equipment to be used within the arc flash boundary.  Arc flash risk assessments must be reviewed to account for changes in the electrical distribution system and take into consideration the design of overcurrent protective devices, operating time and maintenance condition. 

Faith Technologies, an industry leader in Electrical Risk Management Programs, provides additional: 

“Keys to Consider For Electrical Safe Work Programs”

· There is more to NFPA 70E and electrical safety than simply performing an “arc flash study”.  There really is no such thing as “minimal compliance” and it is important to put effort in place with written scope and process methods where it has the most value for the affected employees and management of outside contractors alike so employers have sound programs in place.
· To implement a complete “Electrical Safe Work Practice” program and reduce risk as an employer there are several topics to consider when selecting a solid process to deal with NFPA 70E compliance visions:

Key Points to Address:
1. Do not assume any vendor or source has your same visions on what you are asking for and if you are not sure of what to ask, please think of the basics of electrical safety.   Those start with:
a. Not assuming any of your existing equipment labeling is accurate enough to rely on for true electrical lockout/tagout (LOTO) goals.
b. Be very specific on what your expectations are with the safety audit process regarding NFPA 70E.  You must clearly define expectations that all circuits must be confirmed for accurate labeling and that the vendor shall take on that liability to circuit trace and confirm those electrical feeds.  
c. Currently over 90% of all general engineering studies are done today with the owner holding all of the liability for LOTO because most often the field work and expectations of how to obtain data are not explained clearly.  Therefore, vendors can simply “collect data” on the electrical systems and not include labor to trace and confirm accuracy of equipment labels present.
d. Money spent on this fundamental field data assumption for information needed to give engineering resources presents a significant gap in risk and liability of the program choice when we do not qualify how electrical information is obtained and confirmed.
e. Even the new IEEE 1584.1 Standard on Deliverable Requirements for Arc-Flash Hazard Calculations is not defined well enough to help drive the LOTO value for supporting the arc flash results.  So the bottom line on item #1 is to not assume vendors will quote the true effort levels needed unless you as the host employer make your demands very clear.

2. Does existing site equipment labeling show upstream disconnecting means and/or locations to support LOTO?

3. Do you have current detailed electrical one-line drawings to use as supporting reference to your LOTO programs? 
a. What should an electrical “one-line diagram” consist of or look like?
b. Again don’t assume an electrical “one-line diagram” is a common topic or common deliverable.  There are no two one-line examples that are the same other than the basic engineering software impedance diagram versions that are very common with normal “studies” provided in today’s arc flash market.
c. It is important to again drive home your expectations on the one-line diagram format, LOTO value and design so your staff can use these as the cornerstone of the ESWP program.  
d. Most common arc flash programs offer only the general engineering study deliverables in CAD design, which in many cases OSHA will not accept for LOTO purposes.  When asking for one-lines, it is a good expectation to ask for breakdowns on CAD labor and an example of what a full sized drawing looks like, so you and your team can determine if the design and use will fit your daily needs.

4. Does your current LOTO program stop at floor level equipment control panel being driven more on machine specific LOTO or does it carry all the way back to the facilities main electrical service entrance points?
a. Many LOTO programs are machine specific in nature and we can’t forget that this ESWP topic is aimed at your “qualified” electrical employee level to help them address the upstream electrical lock out points.

5. Are you aware of the limitations software programs used to calculate arc flash incident energy have?
a. It is important that all EHS Directors or Facilities Managers know that most engineering studies are done with just a select few common engineering software programs meaning much of the results are very similar in technical outcome.
b. Software programs are capable of printing out deliverables including generalized PPE label formats along with versions of electrical One-Lines.  So again ask questions and request actual deliverable samples so you can evaluate the overall impact those items will have to support your employees. 
c. Be cautious of general “cookie cutter” deliverables and get more involved in what you’d like to see for your staff.  This is your program to manage and own when it completed and is in place.

6. Do you know what to have listed on a complete PPE label posted on your equipment?
a. NFPA 70E article 130.5 lists several options on PPE label formats which creates confusion and somewhat general designs on a National level currently.
b. It is again up to the leadership to decide what will support your safety goals the best and if the information provided is complete enough to help avoid incidents.
c. Keep in mind that this is the last line of defense and the first thing that general employees see before they embark upon a task electrically.

7. How do you account for future electrical growth and revisions to your site documentation and NFPA 70E?
a. The effort you spend up front on what you want and how the deliverables are created will help out when it comes to working with the products and updates in the future. 
b. It is important to remember that NFPA 70E is a living program, so a user based format is much easier to update than some other more technical styles of deliverables.
c. Article 130.5 within NFPA 70E makes a confusing statement of updates not to exceed every five years.  Do not be fooled by that comment.  OSHA commonly expects this program to be reviewed annually just like LOTO and Hazard Communication programs within all business sectors.  

8. Are your written policies effective and complete?
a. There are a lot of great examples of safety policies out there to pull from.
b. Be specific when possible on expectations and polish up your efforts on documentation with work permits and labeling.
c. If you have multiple sites, it would be a good decision to have one source help you be consistent with all of them on NFPA 70E.  
d. There are no two vendors who look at NFPA 70E the same way.

9.  Do your EHS policies address contractor qualifications?

10.  Do you currently have a maintenance testing program on your primary electrical switchgear?  NFPA 70B is your guide on testing and this is a key element most programs overlook.

11.  Are your employees trained effectively and are they qualified?
a. Currently no matter how well your policies are drafted, the proof in your programs success is how well your employees can demonstrate ESWP needs.
b. Focus on skills demonstration programs and document those well.  OSHA is seeking evidence that qualified employees are capable of showing they have the skills and knowledge necessary to get to a de-energized condition!

Summary:
If you look at NFPA 70E it is important to realize that this code is simply a reference guide and it is not the final statement of the topic.   At the end of the day, NFPA 70E is not direct enough and it is up to the employer to create programs that cover their needs completely.  Due to the open concept of the code, it is again up to each employer to manage safety with the concepts of Electrical Safe Work Practices in mind.  

OSHA will seldom reference NFPA 70E under their general duty clause and commonly uses Sub Part S standards listed in 301-335 as their primary citation source making it clear that:  the focus on key basics of electrical safety, with LOTO goals, quality One-Line Drawings ruling your decisions along with sound skills demonstration training efforts by your qualified employees is fundamental to successful programs.   The trends we have seen to date on a National level, since roughly 2006 with NFPA 70E, are not typically complete enough to be truly helpful to the owners of these arc flash studies commonly done today.


This guide has been adapted by the Bureau of State Risk Management and the Division of Facilities Development, Department of Administration, originally developed by Faith Technologies.
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