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Presenter Notes
Presentation Notes
The Electrical Safety Foundation International (ESFI) reported that there were 2,220 non-fatal electrical injuries involving days away from work in 2020.  There were 126 fatalities that year.
This was an increase of about 16% as compared to 2019. 
70% of injuries were to employees who did not work in an electrical field
These injuries could have been avoided by understanding common electrical hazards and conducting a regular electrical inspection. 


Hazards are not always obvious



Presenter Notes
Presentation Notes
Two viral images from the internet depicting obvious hazards



Why Should Self Inspection Include Electrical?

* Shock or severe injury due to contact with exposed or damaged electrical
components

* Falls from height as a result of contact with electrical energy

e Death

 Damage to critical or costly equipment, loss of income

* Fire
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Codes and Standards

 OSHA 1910 and 1926
* NFPA 70E — Standard for Electrical Safety in the Workplace
* Electrical hazards only, not installation
 Safe work practices based on the electrical exposures
* Hierarchy of control
* NFPA 70 — National Electric Code — NEC
* Installation of electrical conductors, raceways, and equipment
e Public and private premises including substations
* Code adoption across the country varies
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Presenter Notes
Presentation Notes
Training required for those who are exposed to electrical hazards greater than 50 volts.


Electrical Exposure

1 mA Barely perceptible
16 mA Maximum current an average man can grasp and “let go”
20 mA Paralysis of respiratory muscles
100 mA Ventricular fibrillation threshold
2 Amps Cardiac standstill and internal organ damage
15/20 Amps Common fuse or breaker opens circuit’

*A common household circuit breaker may be rated at 15, 20,
or 30 amps

Common household electrical system — 120 volts

120 Volts/100,000 Ohms = 1mA
120 Volts/1,000 Ohms = 120mA
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Presenter Notes
Presentation Notes
Volts is the force or pressure that causes electricity to flow (think water pressure).  Current is the flow of electrons from a source of voltage through a conductor and is measured in amperes (think gallons per minute).

Lighting and small appliances are 15-20 amps with major appliances could be 20, 50 or even 60 amps.

Wet conditions severely reduce the natural resistance of the human body.  Under dry conditions the resistance can be as high as 100,000 Ohms.  Wet or broken skin can reduce his resistance down to 1,000 Ohms.  Wet condition can move us from barely perceptible to causing ventricular fibrillation.  The ways to reduce amperage is to reduce voltage or increase resistance – hence PPE.

Other factors that determine severity of shock include the circuit type (AC or DC), path of the current through the body, and length of exposure.


What OSHA looks for

Faulty and inadequate wiring
Exposed electrical wiring or components
Potential electrical contact with flammable or combustible substances

Improper grounding
Exposure to overhead powerlines
Damaged wire insulation

Overloaded circuits
 Wet conditions

https://www.osha.gov/electrical
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Overhead Powerlines
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Presenter Notes
Presentation Notes
Ladders – aluminum, fiberglass.  Safe Distances.

Mobile equipment, boons, etc.


Damaged Equipment
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Presenter Notes
Presentation Notes
Access to live electrical, increased chance of overload/shock, increased access for debris/dust/living creatures


Improper Wiring, Extension Cords
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Overloaded Circuits
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Presenter Notes
Presentation Notes
Can cause damage to the electrical components, overheat, result in fires.
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Exposed Electrical Components
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Presenter Notes
Presentation Notes
Access to live electrical, increased shock chance


Improper Grounding
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Presenter Notes
Presentation Notes
Lack of ground increased shock risk
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Damaged Insulation
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Presenter Notes
Presentation Notes
Chance to shock or potentially electrify an environment such as standing water


Electrical Exposed to Water
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Other Hazards
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Presenter Notes
Presentation Notes
Special environments – dust, flammable liquids/vapors, etc.  Rated electrical components for the environment.

Business Interruption – Critical equipment, product (food), etc.


Arc Flash

* Equipment should be labeled
 Arc Flash Calculations
* Must be completed by an Electrical PE
* Define hazard boundaries and PPE requirements
* PPE
* Ratings - Layering
* Inspection, Testing & Maintenance
* Training


Presenter Notes
Presentation Notes
An arc flash is a sudden release of electrical energy through the air when a high-voltage gap exists and there is a breakdown between conductors.
Temperatures have been recorded as high as 35,000 degrees Fahrenheit. Exposure to these extreme temperatures burns the skin directly and ignites the clothing that you are wearing.
High-voltage arcs can also produce considerable pressure waves by rapidly heating the air and creating a blast. This pressure burst, or arc blast, can hit a worker with grenade-like force and send metal droplets from melted copper and aluminum electrical components shooting out at speeds up to 700 miles per hour. Fast enough for the tiny shrapnel to penetrate your body.

What causes an arc flash?
An arc flash can be spontaneous, or can result from inadvertently bridging electrical contacts with a conducting object. Other causes may include dropped tools, the buildup of conductive dust, or corrosion.




>
Thermal Imaging / Infrared Thermography

2021-01: Possible breaker deterioration, replace breaker and check connection. Rated amperage
of breaker 20amps, amperage readings 8amps across both phases.

Possible overload/imbalance/breaker wear

Breaker overload
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Presenter Notes
Presentation Notes
20 years for initial on most systems.  Depending on use, criticality may be much sooner.  Regular schedule based on previous criteria as well as findings from prior imaging.


Prevention

Conduct a self-assessment to determine your exposure
* Facilities
* Personnel
* Procedures

Hierarchy of Controls
* Elimination
e Substitution
* Engineering Controls
e Administrative Controls
* PPE

https://www.osha.gov/electrical
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Presenter Notes
Presentation Notes
Work on energized systems should be rare and most industries will not have a need to do this type of work.  The risk associated with de-energizing the system must outweigh the risk to the person working on the energized system. (Life support)

Eliminating the hazard is most effective
Substitution is second most effective.  Replace the hazard with less hazardous option that will not create additional hazards.
Isolate people from hazards through engineering controls, LOTO
Strictly enforced safety policies and training can be effective Administrative Controls
Proper PPE can reduce injury potential – Testing equipment to confirm system is de-energized

Subcontract to transfer exposure


Prevention

Treat all wires as if they are live

* Inspect all electrical cords for damaged insulation and broken ground pins before use

* Check extension cord ratings to ensure they can handle the required load

* Do not “repair” damaged cords with tape, replace damaged cords

* Do not use nails or sharp objects to hang extension cords from walls or ceiling

* Immediately report exposed electrical parts, wires, terminals, missing circuit breakers, etc.
* Keep at least 10 clearance from any overhead power lines

» Keep floor and work surfaces dry

* Regularly inspect electrical tools and equipment for damage

https://www.osha.gov/electrical
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Emerging Hazards

Solar
* Shutoff identification and access
* Preplanning with FD
* Inspection and Maintenance
Electric Vehicles
* Charging — Gases
* Salt Water Exposure
Electrical Storage Devices
* Chemical Runaway
e Difficult to Protect


Presenter Notes
Presentation Notes
Risk to first responders might mean a delay in response and potentially a reduced response due to hazards present.
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IS on your side

The information presented here is intended to help users address their own risk management and insurance needs. It does not and is not intended to
provide legal advice. Nationwide, its affiliates and employees do not guarantee improved results based upon the information contained herein and
assume no liability in connection with the information or the provided suggestions. The recommendations provided are general in nature; unique
circumstances may not warrant or require implementation of some or all of the suggestions. Nothing here is intended to imply a grant of coverage. Each
claim will be evaluated on its own merits and circumstances. Nationwide, Nationwide is on your side, and the Nationwide N and Eagle are service marks
of Nationwide Mutual Insurance Company. ©2021 Nationwide
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