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ELECTRICAL SAFETY

How Safe Is Your Facility’s Electrical Infrastructure?
By Lee Marchessault May 19, 2021 Electrical Safety (https://ehsdailyadvisor.blr.com/category/electrical-safety/)

There are many considerations—and legal compliance implications—when evaluating the safety of your facility’s electrical infrastructure
(https://ehsdailyadvisor.blr.com/category/electrical-safety/). Read on for some of the basics, key analyses, and maintenance requirements. 
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To learn more after reading this article, register for our upcoming webinar, Legal Implications for Failing to Perform Proper Electrical Maintenance
(https://event.on24.com/eventRegistration/EventLobbyServlet?
target=reg20.jsp&partnerref=DASiteListing&eventid=3039271&sessionid=1&key=1C97BC5DF3DB930FAEDA846133F22327&regTag=&V2=false&sourcepage=register),
taking place Wednesday, May 26, 2021.

Electrical Basics
There are 3 basic components of electricity that will be considered for this article:

1. Voltage: The pressure that pushes electrons from the orbit of the a�ected atoms. This is measured in volts.
2. Current: The electrons that are �owing once they have been dislodged by the voltage. These electrons �owing are what provides the work (i.e. lights to light,

or elements to heat). This is measure in amperes or amps.
3. Resistance is the property that stops or impedes the electrons from �owing. High resistance has atoms that hold tightly to the electrons so it would take more

pressure (volts) to get electrons to �ow. This is referred to as an insulator. Low resistance allows electrons to �ow freely. This is referred to as a conductor.
Resistance is measured in ohms with a symbol Ω.

With knowledge of these components there will be a better understanding of how electricity works and how to identify the hazards with associated risks related to
working on electrical components. In order to have electrons �owing and do the desired work, there must be an infrastructure of low resistance wires connected to
protective devices to prevent �res from overheating, and controls which includes switches. If these devices and equipment are not properly maintained the
consequences could be devastating and may result in serious legal implications. Equipment also has voltage, amperage, and fault current ratings that must be
considered. OSHA 29 CFR 1910.303(b)(5) requires that engineering studies are done to ensure that the ratings are correct.

Short Circuit Study
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Before building the electrical infrastructure, and periodically thereafter the available fault current (the high current from a short circuit or ground fault connection)
must be determined. Based on this data, the equipment installed will have adequate AIC (Amps Interrupting Capacity) rating. Often, especially in older facilities,
breakers and equipment are “over-dutied” meaning that the rating is not high enough, so it may not operate properly and perhaps cause a catastrophic failure
during a fault condition. It’s important to ensure that all equipment has the proper AIC rating. If not, it should be replaced.

Coordination Study
The next study done in the design phase is a coordination study. There are many layers of protection in the facility starting with the main switch, breaker or fuse,
then to a distribution panel main breaker, and on to distribution breakers feeding other equipment with additional protective devices connected to the load being
served. Five or six layers of protection are not unusual. All protective devices have a time-current curve indicating the bandwidth of current vs. time that the device
will operate. Based on this bandwidth, engineers can determine how devices will operate from a fault and coordinate the timing so that the nearest protective device
will operate �rst avoiding unnecessary major outages. 
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Arc Flash (Incident Energy) Analysis
Arc �ash hazards can be signi�cant. The severity of the arc �ash is related to the distance the arc �ash travels and the incident energy level at the worker’s position.
The incident energy levels (measured in calories per cm²) is directly proportional to clearing time.

The greater the time of exposure, the more heat and pressure exposure is generated toward the worker. As discussed above, protective devices are all designed
with a speci�c time-current curve. This information is key to determining the arc �ash hazard level. If an engineer determines that the incident energy creates an arc
�ash of 5.2 cal/cm² to the worker based on the fault current and clearing time, but the clearing time is not accurate because the breaker is over-dutied or has not
been adequately maintained, the arc �ash hazard may be much higher than calculated and the worker would not be adequately protected even though he/she was
protected at the level listed by the engineer on the label.

Electrical Infrastructure Maintenance Requirements
All electrical equipment should operate as designed. Manufacturers will provide information for protective devices including time-current curves and the type and
frequency of maintenance. Breakers have many moving parts. If not operated at a reasonable frequency, breakers may fail. 
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There are many good software programs available to provide a means to document and track electrical preventative maintenance on all equipment. Questions to
ask yourself may include:

1. What is the duty of the equipment, is the system running at full capacity or lightly loaded?
2. What are the environmental conditions such as high dust levels?
3. Have there been any equipment failures?
4. How old is the equipment?
5. Are any parts over-dutied?
6. What is the historical maintenance?

Summary
OSHA states that electrical equipment shall be free from electrical hazards, suitable for the installation, and have the capacity to handle conditions connected. In
order to make these determinations, engineering studies are required, and the equipment must be examined and maintained. Over-dutied breakers and equipment
should be replaced. The impact of not doing maintenance on a regular basis can cause signi�cant damage to the infrastructure with high cost down time, but more
importantly, may seriously injure employees. Having blinders on with a “fail and replace” program is not worth the risk.
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Facing Forward: Pro�les of EHS Professionals
(https://ehsdailyadvisor.blr.com/resource/facing-forward-pro�les-of-ehs-professionals/)

Environment, Health, and Safety (EHS) is often viewed by some workers and executives as nothing more than a box to be ticked o� on an
onboarding training checklist. The truth, as we all know, is far di�erent. As an EHS professional, you are passionate about your work: ensuring
that everyone at a jobsite or facility […]
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Lee Marchessault is the President of Workplace Safety Solutions, Inc. He began his electrical career 1978.

Join Lee for his upcoming webinar, Legal Implications for Failing to Perform Proper Electrical Maintenance
(https://event.on24.com/eventRegistration/EventLobbyServlet?

target=reg20.jsp&partnerref=DASiteListing&eventid=3039271&sessionid=1&key=1C97BC5DF3DB930FAEDA846133F22327&regTag=&V2=false&sourcepage=register),
taking place Wednesday, May 26, 2021, at 2:00 p.m. Eastern. During the webinar, Lee will be providing an overview of electrical safety standards, as well as
discussing best practices to implement in the workplace, the importance of due diligence, and the serious consequences if maintenance is not done.

Register Now! (https://event.on24.com/eventRegistration/EventLobbyServlet?
target=reg20.jsp&partnerref=DASiteListing&eventid=3039271&sessionid=1&key=1C97BC5DF3DB930FAEDA846133F22327&regTag=&V2=false&sourcepage=register)
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FREE DOWNLOADS

Download Our Free EHS Leadership
Week Resource, EHS Leadership in
2021: A Now & Next Report!

(https://ehsdailyadvisor.blr.com/resource/ehs-leadership-in-2021-a-now-next-report/)

In this Now & Next report, we’ll get insights from three thought leaders in the EHS �eld on the challenges facing leadership today and tomorrow, from the shop �oor
to the board room.

Download Our EHS Salary Guide for 2021!
(https://ehsdailyadvisor.blr.com/resource/2021-
ehs-salary-guide/)

Our 2021 EHS Salary Guide will help you evaluate if you are being paid a fair
amount for the responsibilities you are shouldering—or if you are paying
the right amount to retain hard-to-�ll positions but not overpaying on
others.

Safety Training – Do
What’s Right, Not Just
What’s Required

(https://ehsdailyadvisor.blr.com/resource/safety-training-do-whats-right-not-just-whats-required/)

Identifying training needs is easy in the aftermath of a workplace incident. At that point, however, the discovery is too late for the injured. At UL, they believe a better
approach is to understand training needs (and provide training), so workers are able to identify workplace hazards and take precautions that prevent incidents.
Where do […]

Can an Employee Refuse to
Wear a Mask?

(https://ehsdailyadvisor.blr.com/resource/can-an-employee-refuse-to-wear-a-mask/)

  Learn the best way to handle an employee’s refusal to wear a mask and your company’s best course of action in response.  Access your free copy, here.

ATTEND AN ONLINE EVENT

We have a variety of webinars, online events, and virtual roundtables available free of charge to keep you informed and connected to other EHS professionals
throughout the COVID-19 pandemic
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SAFETY SOLUTIONS SHOWCASE

Do you want to be featured in a Faces of EHS Pro�le?

(https://ehsdailyadvisor.blr.com/resource/engage-your-ehs-community-with-a-faces-of-ehs-pro�le-or-a-bylined-article/)
Are you an environment, health, and safety (EHS) professional with something to contribute to your professional community? If so, we want to hear from you! As
we build the EHS Daily Advisor community, we are looking for professionals, managers, and executives to be a part of our Faces of EHS pro�le series as well as
contribute thoughtful content that can help our colleagues in the �eld with their compliance and cultural e�orts.  

Learn more! (https://ehsdailyadvisor.blr.com/resource/engage-your-ehs-community-with-a-faces-of-ehs-pro�le-or-a-bylined-article/)

EHS on Tap Podcast

(https://ehsdailyadvisor.blr.com/podcasts/)
The mission of EHS On Tap is to provide clear, relevant, actionable information on topics that matter to EHS professionals in podcast form through engaging and
insightful interviews with experts and thought leaders.  

Listen to the latest and subscribe! (https://ehsdailyadvisor.blr.com/podcasts/)
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