
NFPA 70E Electrical Safety, Arc Flash/Blast



•Why Electrical Safety and Arc Flash Protection?
•What is electrical safety and What Does it Consist of ?
•What does electrical safety look like in the Workplace 
– What Should You See from Employers
•The Elements of  Electrical Safe Work Practices
•How Can OSHA Cite Elements of  NFPA 70E?

LEARNING OBJECTIVES:



Why Electrical Safety & Arc Flash 
Protection





What is Electrical Safety?



• Protecting workers from the unexpected 
start-up, or unexpected reenergization of  
equipment, circuits, or parts while 
maintenance is being performed.

• Protecting workers from exposure to live 
electrical parts Including overhead and 
underground electrical distribution, 
including systems, equipment, circuits, and 
parts.

What is Electrical Safety



NFPA 70E – 2021 Edition
Note: 2024 coming soon

We will cover Key Provisions Later



First, The Basic Hazards



What is an Electric Arc?

An electric arc is a short circuit through the air.



Electrical Arc

Pressure Waves

Copper Vapor:
Solid to Vapor
Expands by
67,000 times

Molten Metal

Intense Light

Hot Air-Rapid Expansion

35,000 °F

Shrapnel

Sound Waves



• An electric arc will oscillate and escalate if  not 
constrained.

• A single-phase electric arc can engulf  a second 
or third conductor in only two cycles.

• An electric arc’s current propels the arc away 
from the power source.

Characteristics of  an Electric Arc



What Causes Arc Flash?

• Dust, impurities, corrosion, condensation, animals

• Spark discharge from:

• Accidental touching

• Dropping tools

• Over-voltages across narrow gaps

• Failure of  insulating materials

• Equipment failure



Power – amount of  energy 
at the arc

Distance – of the worker to 
the arc

Time – duration of  the arc 
exposure

Severity Factors 



Electric arc          Arc flash          Arc blast

Arc Flash Events

Compliments of Salisbury Electrical 
Safety L.L.C.



Forms of  Arc Flash Energy

• Noise

• Expansion

• Vaporization

• Thermal radiation



Electrical Arc Burn Injuries

• Occur from high temperature sources

• Deep and slow to heal

• Involve large areas of  body

• Distance from arc determines severity



Electric Shock Injury – Burn



Severe Burns from Arc Flash

Arc flash up to 35,000°F

Sun 9,900°F



Blindness
• Flash of  light is so intense it can damage vision.



Shrapnel Wounds

Material and molten metal 
can hit the body at over

700 miles per hour.



Blast Lung Injury (BLI)
• Arc blast can cause inhalation injuries.

For example:
• Inhaling high temperature

copper vapor

• More than 100 toxic
substances can be found
in the fumes.

BLI + Burns = Greater chance of death



Hearing Damage

Arc blast at 2 feet 145 decibels

Jet engine at 200 feet 132 decibels

Pain threshold 130 decibels





120V
480V 
4160V

What Voltages are Present?
What Employers &You Should Know 



What Voltages are Present?

• 7.2KV

• 13.8KV

• 14.4KV



What Voltages are Present?

• 20KV

• 138KV

• 345KV

• 500KV

• 750KV



What Voltages are Present?



What Voltages are Present?



Hazard versus Risk
Understand the Difference

The Hazard is Always There

Source: R.W. Johnson, “Risk Management by Risk Magnitudes,” Chemical Health & Safety 5(5), 1998



What Are the Elements of  
Electrical Safety?  



Lockout Tagout



Energized Electrical Work Permit 
 
Under NFPA 70E, there are only two instances in which an employee can work on live parts.  
In these situations, a work permit must be completed and approved by an authorized person. 
 

1. When de-energizing would interrupt essential life support, emergency alarms or 
ventilation systems. 

2. When the organization can demonstrate that de-energizing the system would 
introduce additional or increased hazards or that it is infeasible due to equipment 
design or operational limitations. 

 
 

PART 1 TO BE COMPLETED BY THE REQUESTER 
 

Job/Work Order Number        
 

1. Description of circuit/equipment/job location:          
 

2. Description of work to be done:           
 

3. Justification of what the circuit/equipment cannot be de-energized or the work deferred until the next 
scheduled outage:             

 

PART II:  TO BE COMPLETED BY THE ELECTRICALLY QUALIFIED PERSONS DONG THE WORK 
 Check when 

Complete 
 

1. Detailed job description procedure to be used in performing the above detailed work: 
            

 

r 
 

2. Description of the safe work practices to be employed: 
            

 

r 
 

3. Results of the shock hazard analysis:          r 
 

4. Determination of shock protection boundaries:         r 
 

5. Results of the flash hazard analysis:          r 
 

6. Determination of the flash protection boundary:       
  

r 
 

7. Necessary personal protective equipment to safety perform the assigned task : 
            

 

r 
 

8. Means employed to restrict the access of unqualified persons from the work area: 
            

 

r 
 

9. Evidence of completion of job briefing including discussion of any job-related hazards: 
            

 

r 
 

10. Do you agree the above described work can be done safely?  rYes  rNo  (if no, return to requester) 
Electrically Qualified Person(s) Date 
PART III:  APPROVAL(S) TO PERFORM THE WORK WHILE ELECTRICALLY ENERGIZED 
 
Manufacturing Manager     Maintenance/Engineering Manager      
 
Safety Manager      Electrically Knowledgeably Person      
 
General Manager      Date          
Note:  Once the work is complete, forward this form to the site Safety Department for review and retention. 
 

Source: National Fire Protection Association, © 2004 
 



Dated Insulated Gloves



Protective Clothing





Meter Safety-Does meet requirements of  
120.1(5) – NFPA 70E

CAT 
III-600 

V

CAT III-1000 
V

CAT IV -600V

CAT IV-600 V 
CAT III-1000 V





Category locations



Voltage Rated Tools



Insulated Screwdrivers







Fuses





Based on Voltages & Hazards Present - Establish 
Procedures

• Determine Voltage & Arc Flash Hazards

• Determine Who is Exposed

• Determine Protective Measures

• Determine OSHA Requirements 

• Determine What NFPA 70E Procedures that Will be 
Followed



PPE Selection – Using the 
NFPA 2021 Method & Tables



Selecting Arc Flash 
Protection

1. Calculate incident energy and select PPE  based upon that 
calculation.

2. By Task by Equipment, determine if  Arc Flash PPE is 
Required. 

3, Then Determine the hazard risk category by voltage and 
type of  equipment. 

4. Then select PPE based upon hazard/risk category.

6. Ensure PPE conforms to the code requirements 



Selecting Flash Protection
Let’s Review The Tables in 70E 2021

They are Simplified













Label Electrical Systems



NFPA 70E – 2021 Edition
Note: 2024 coming soon



2021 Key Provisions



2021 Key Provisions



2021 Key Provisions































PPE – The Last Line of  Defense
But, Necessary for this Hazard



Arc Flash Rated Face Shield









This is closer to what 
it should look like!

Can you find the 
shortcoming of this 
PPE  for a Hazard 
Classification 2 ?

(480/277 VAC)
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