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Arc Flash Overview 

An Arc Flash is an electrical explosion due to a fault condition or short circuit when either a 

phase to ground or phase to phase conductor is connected and current flows through the air.  

Arc Flashes cause electrical equipment to explode, resulting in an arc-plasma fireball. 

Temperatures may exceed 35,000° F (the surface of the sun is 9,000° F). These high 

temperatures cause rapid heating of surrounding air and extreme pressures, resulting in an arc 

blast. The Arc Flash / Blast will likely vaporize all solid copper conductors which will expand 

up to 67,000 times its original volume when it is vaporized. The Arc Flash / Blast produces fire, 

intense light, pressure waves and flying shrapnel.  

When an Arc Flash happens, it does so without warning and is lightning quick. The result of this 

violent event is usually destruction of the equipment involved, fire, and severe injury or death to 

any nearby people. Proper safety and protection measures must be taken to limit the damage 

from an Arc Flash, which include; conducting an Arc Flash Incident Energy Analysis, Short 

Circuit Study, Protective Device Coordination Study, Equipment Maintenance, and NFPA 70E 

required Electrical Safety Training. 

Why an Arc Flash Happens 

There are a variety of reasons why an Arc Flash can occur, but most of them are human error and 

preventable. Many Arc Flashes happen when maintenance workers are manipulating live 

equipment for testing or repair and accidentally cause a fault or short circuit. Improper tools, 

improper electrical equipment, corrosion of equipment, improper work techniques and lack of 

electrical safety training are just some of the events that can lead to a devastating Arc Flash or 

Arc Blast. 

Arc faults are generally limited to systems where the bus voltage is in excess of 120 Volts. 

Lower voltage levels normally will not sustain an arc. An arc fault is similar to the arc obtained 

during electric welding and the fault has to be manually started by something creating the path of 

conduction or a failure such as a breakdown in insulation 

The arc fault current is usually much less than the available bolted fault current and below the 

rating of circuit breakers. Unless these devices have been selected to handle the arc fault 

condition, they will not trip and the full force of an Arc Flash will occur. The electrical equation 

for energy is volts x current x time. The transition from arc fault to Arc Flash takes a finite time, 

increasing in intensity as the pressure wave develops. The challenge is to sense the arc fault 

current and shut off the voltage in a timely manner before it develops into a serious Arc Flash 

condition. 
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Arc Flash Compliance 

OSHA mandates that employers identify electrical hazards, warn employees about the hazards 

and provide them proper protection and training regarding the hazards. Compliance with OSHA 

is mandatory for all US companies. While OSHA tells you "what to do" for Arc Flash, they don't 

tell you “how to do it”. The role of NFPA 70E, IEEE 1584 and NFPA 70 (NEC) is to provide 

guidance on "how" to properly implement the OSHA regulations. 

The regulations that govern Arc Flash are: 

1. OSHA Standards 29-CFR, Part 1910. Occupational Safety and Health Standards. 1910

sub part S (electrical) Standard number 1910.333 specifically addresses Standards for

Work Practices and references NFPA 70E.  OSHA 29CFR 1910.335 (a) (1)(i) requires

the use of protective equipment when working where a potential electrical hazard exists

and 29CFR 1910.132(d)(1) which requires the employer assess the workplace for hazards

and the need for personal protective equipment.

2. NFPA 70E provides guidance on implementing appropriate work practices that are 
required to safeguard workers from injury while working on or near exposed electrical 
conductors or circuit parts that could become energized. Article 130.5 Arc Flash Risk 
Assessment – requires an Arc Flash Risk Assessment be performed to determine if an Arc 

Flash Hazard exists, determine the level of Personal Protection Equipment (PPE) that a 
worker must use, determine the Arc Flash Boundary, and determine the appropriate 
safety-related work practices required. Each panel must be marked with an ANSI z535 
approved Arc Flash Hazard Warning Label.

3. The National Fire Protection Association (NFPA) Standard 70 - “The National Electrical

Code” (NEC) contains requirements for warning labels, including ANSI compliance.

4. The Institute of Electronics and Electrical Engineers (IEEE) 1584 – Provides the Guide to

Performing Arc Flash Hazard Study Calculations.

Arc Flash Risk Assessment / Incident Energy Analysis 

An Arc Flash Risk Assessment / Incident Energy Analysis is a calculation performed by a 

Licensed Professional Engineer to determine the incident energy found at each location which 

determines the Arc Flash Boundaries and what Personal Protective Equipment (PPE) must be 

used by the employee.  As part of the study, the engineer should also provide recommendations 

to reduce the incident energy exposure.  An Arc Flash Risk Assessment / Incident Energy 

Analysis should only be performed by experienced and qualified licensed electrical engineers 

familiar with power quality, short circuit studies, NFPA 70E, and IEEE 1584. 

RESA Power
250 Prairie Center Dr. Suite 

300 Eden Prairie, MN 55347 

(952) 942-5529 

http://martinarcflash.com/arc_flash/arc_flash_analysis_study.php
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What are the Qualifications to Conduct Arc Flash Studies? 

Let’s begin with state law. The practice of engineering is governed and regulated in all 50 states 

and the District of Columbia. The language and specifics are somewhat different depending on 

state law and board rules. It is unlawful to practice engineering or use the title of “Engineer” 

unless an individual is authorized by the state board that governs the practice. In most states it is 

also unlawful to practice engineering unless the “firm” offering these engineering services is also 

registered with the state Engineering Licensing Board. 

The “practice of engineering” is defined differently among states. In most states any engineering 

analysis (…In order to safeguard life, health, and property, and to promote the public welfare, 

any person in either public or private capacity practicing, or offering to practice, …, 

professional engineering, …either as an individual, a copartner, or as agent of another, shall be 

licensed.) must be performed by a Licensed Professional Engineer (PE). Arc Flash Hazard 

Analysis, Fault Current Calculations, and Protective Device Coordination Studies are clearly 

engineering analysis by any recognized standard or rule. It is also required by most states that the 

PE be a full-time employee and Principal of the firm to be recognized as the “responsible 

engineer in charge.” 

It is not adequate for an engineer to only to be licensed in their state of residence. A Professional 

Engineering License must be active in each state where a facility is located having an 

engineering study or Arc Flash Hazard Risk Assessment performed. 

Customers seeking an Arc Flash Hazard Analysis need to ensure the engineering services offered 

will be performed by a Licensed Professional Engineer and that the engineering firm is registered 

in the state where services are provided. Anyone offering engineering services without proper 

licensing is violating engineering ethics and may be in violation of state law, subject to fines and 

discipline by the state licensing board. 

State professional licensing boards license individuals, not companies. Most states require 

companies offering engineering services to have: 1) Individual(s) licensed as Professional 

Engineer(s) in each state work is offered, or performed. And, 2) The Company offering or 

performing engineering services must be registered with the state engineering board.  

RESA Power (or DYMAX Services) currently has full-time individuals holding active 

engineering licenses in the following (27) states (additional states will be added as needed): 

Alabama, California, Colorado, Connecticut, Florida, Illinois, Iowa, Indiana, Kentucky, 

Massachusetts, Michigan, Minnesota, Missouri, Nebraska, New Hampshire, New Jersey, New 

York, North Carolina, North Dakota, Ohio, Oregon, Pennsylvania, South Dakota, Texas, 

Washington, West Virginia, Wisconsin. 

RESA Power
250 Prairie Center Dr. Suite 

300 Eden Prairie, MN 55347 

(952) 942-5529 
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Arc Flash Labeling 

The NEC® and NFPA 70E require labeling of equipment to warn of potential Arc Flash 

Hazards. Each panel must be marked with an ANSI approved Arc Flash Hazard Warning Label 

to warn and instruct workers of the Arc Flash Hazard containing the following information: 

(1) Nominal System Voltage 

(2) Arc Flash Boundary 

(3) At least one of the following: 

a. Available incident energy and corresponding working distance, OR

b. The Arc Flash PPE category in Table 130.7(C)(15)(A)(b) or Table

130.7(C)(15)(B) fort the equipment, but not both.

c. Minimum arc rating of clothing

d. Site-specific level of PPE

Note: Where a review of the Arc Flash Hazard Assessment identifies a change that renders the label inaccurate, 

the label shall be updated. 

Examples of ANSI Z545 Compliant Arc Flash labels 
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Arc Flash Awareness / Electrical Safety Training 

Arc Flash Hazard & Electrical Safety Training are based on requirements by OSHA and NFPA 

70E standards for worker protection. In addition to required core Electrical Safety Training and 

emergency response training, the required employee Arc Flash Training teaches qualified and 

unqualified persons subject to Arc Flash Hazards how to recognize the hazards, avoid accidents, 

read the Arc Flash Hazard Labels and to use and care for Personal Protective Equipment and 

other protection devices. There are also requirements for maintaining training documentation. 

Although the NFPA standard only mentions employees as needing training, Arc Flash Safety 

Training should be provided to anyone else who may be exposed to an Arc Flash Hazard, 

including vendors, contractors, or anyone else who may come in contact or close proximity to 

potentially hazardous electrical equipment. 

Electrical Safety Awareness Training delivered by RESA Power (DYMAX Service) 

professionals can make your facility a safer place to work. DYMAX training helps ensure that 

you meet the 2015 NFPA 70E® Standard for Electrical Safety in the Workplace, including the 

requirements that employees are retrained every three years and that employers provide 

confirmation of this training. We deliver training that improves employees' electrical safety 

awareness and practices. All of our training content is augmented by our trainers' years of real-

world field experience. 

Our classes are designed to give your qualified employees the knowledge they need about the 

latest changes to safe work practices and other tasks related to prevention of Arc Flash Hazards 

and mitigation of Arc Flash Incidents, including: 

• Release of victims from exposed energized equipment

• Working within the Arc Flash Boundary and Limited Approach Boundary

• Audits of Electrical Safety Programs and implementation of corrective measures

• Determining Arc Flash Analysis needs for three-phase systems

• Employee responsibility for Personal Protective Equipment (PPE)

• Equipment labeling requirements

Our updated training covers all of the critical elements of the Standards, including sections 110, 

130 and 340. RESA Power (DYMAX Service) Electrical Safety Training helps you to use and 

understand NFPA 70E, 2015 edition and its relation to the NEC section 110.16 and OSHA 

section 1910.269 (iii) (2) Training (ii) Qualified employees (C) & (D). 
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8 Revised 6-2-2016  HEG RESA-EP 

Process For Completing Arc Flash Hazard Analysis 

Step 1: Data Collection -  

Qualified RESA personnel conduct a site survey to gather data from all applicable electrical 

equipment including: 

a. Utility Source; transformer size, impedance, voltages, utility available short circuit.

b. All Fuses and Circuit Breakers; manufacturer, model, type, size, settings.

c. Cables; size, length, conductor material, conduit type.

d. Motors; horsepower rating.

e. Transformers; pri/sec voltage, impedance, size, configuration.

Step 2: Power Systems Modeling -  

Site specific information is developed into ‘active’ one-line diagrams using digital computer 

software. These detailed models will be used for all analysis and calculations. 

Step 3: Short Circuit Analysis - 

Is required to determine the magnitude of current flowing throughout the power system at critical 

points at various time intervals after a ‘fault’ occurs. These calculations are used to determine the 

bolted fault current, which is essential for the calculation of incident energy and interrupting 

ratings of equipment. Comparison of equipment ratings with calculated available fault current 

and operating conditions will identify underrated equipment. We conduct these calculations in 

accordance with ANSI Std. C37 and IEEE Std. 141-1993 (Red Book) 

Step 4: Protective Device Coordination -  

Is performed to ensure selection and arrangement of protective devices limits the effects of an 

over-current situation to the smallest area. We perform this study in accordance with IEEE Std. 

242-2001 (Buff Book) 

Step 5: Arc Flash Calculations -  

Are based on available short circuit current, protective device clearing time and distance from 

the arc. Calculations of incident energy levels and flash protection boundaries are completed for 

all relevant equipment locations. The magnitude of arc hazards are determined using the 

‘Incident Energy Analysis Method’, per NFPA 70E-2015, IEEE Std. 1584 or NESC Tables. 

Step 6: Reporting -  

Upon completion of the calculations we prepare an Arc Flash Hazard Analysis Report and full 

size one-line drawings. The report will be certified by our Licensed Engineer (PE). 

Step 7: Label Installation -  

Arc Flash Warning Labels are generated and installed by RESA personnel. Labels are compliant 

with NFPA 70E, NFPA 70 (NEC), and ANSI Z535.  

RESA Power
250 Prairie Center Dr. Suite 

300 Eden Prairie, MN 55347 
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Power System Engineering Studies 

Arc-Flash Hazard Analysis Studies… (Requires PE Certification) 
calculate arc-flash incident energy levels and flash protection boundary distances based on the 

results of the short-circuit and coordination studies. The magnitude of arc hazards are 

determined using the ‘Incident Energy Analysis Method’, per NFPA 70E-2015, IEEE Std. 

1584 or NESC Tables. 

Short Circuit (Available Fault Current) Studies… (Requires PE Certification) 
calculate the magnitude of current flowing throughout the power system at critical points at 

various time intervals after a ‘fault’ occurs. These calculations are used to determine the bolted 

fault current, which is essential for the calculation of incident energy and interrupting ratings 

of equipment. Comparison of equipment ratings with calculated available fault current and 

operating conditions will identify underrated equipment. We conduct these calculations in 

accordance with ANSI Std. C37 and IEEE Std. 141-1993 (Red Book) 

Protective Device Coordination Studies… (Requires PE Certification) 
determine selection, arrangement, and setting of protective devices to limit the effects of an 

over-current situation to the smallest area. We perform this study in accordance with IEEE 

Std. 242-2001 (Buff Book) 

Load-Flow Studies… 
determine active and reactive power, voltage, current, and power factor throughout the 

electrical system. Provides an analysis of all possible operating scenarios which will be or 

have been influenced by the proposed or completed additions or changes to the system 

Power Quality Studies… 

determine the fitness of electric power to consumer devices. Without the proper power, an 

electrical device (or load) may malfunction, fail prematurely or not operate at all. 

Infrared Electrical Inspections… 
find hot spots caused by defects in connections and components. Infrared thermography is used 

to find areas of excess heat (caused by increased resistance) so that problems can be corrected 

before a component fails, causing damage to the component, creating safety hazards and 

productivity loss. 
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10 Revised 6-2-2016  HEG RESA-EP 

Engineering Studies 

Proposals – Quotes – Questions 

Contact Information 

Ed Girzi, PE 

Engineering Manager 

(952) 563-4238  RESA Direct x4238 

Ed.Girzi@ResaPower.com 

Biftu Rumicho, PE 

Project Engineer 

(952) 563-4241  RESA Direct x4241 

Biftu.Rumicho@ResaPower.com 

Kevin Schmidt 

Engineering Tech 

(952) 563-4240  RESA Direct x4240 

Kevin.Schmidt@ResaPower.com 

Nick Capra 

Engineering Tech – Field Services  

(952) 563-4237  RESA Direct x4237 

Nick.Capra@ResaPower.com 

RESA Power
250 Prairie Center Dr. Suite 

300 Eden Prairie, MN 55347 

(952) 942-5529 
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Arc Flash & Safety Checklist 

Description Yes No Not Sure 

All persons who operate/maintain energized electrical equipment are 
trained for the voltage-class equipment they operate/maintain. 

All persons who operate/maintain energized electrical equipment 
have been trained on both shock and arc flash hazards. 

All persons who operate/maintain energized electrical equipment 
have access to the proper personal protective equipment (PPE) to 
protect them from both the shock and arc flash hazards. 

One-line drawings exist, including current protective device settings, 
and is legible and accurate. 

All persons who operate the power system have access to the current 
one-line drawings. 

Equipment is labeled correctly and in accordance with existing safe 
work practices, codes, and standards. 

De-energized procedures and equipment exist and are used. 

Written safety procedures and energized work permitting processes 
exist and are followed. 

Equipment is grounded and ground system is tested periodically. 

Proper maintenance practices are followed, especially for fault 
protection equipment. 

Recent (less than five years old) relay/fuse coordination study exists, 
and relays are calibrated to the settings recommended. 

Arc Flash Analysis has been performed for this site (calculations, 
labeling, and arc flash boundaries). 

Complete this checklist for a high-level assessment of your risk. If you answer no or not sure to any of 
the questions, you need to address your arc flash safety program immediately. Your business may be 
non-compliant with industry safety standards and at risk for an arc flash incident. 

RESA Power Representative:____________________________________________________________ 

RESA Power
250 Prairie Center Dr. Suite 
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Company: Company:

Address: Address:

City, ST, Zip: City, ST, Zip:

Phone/Fax: Phone/Fax:

Website: Website:

Name: Name:

Title: Title:

Phone: Phone:

Email: Email:

Facility Type/Use? Facility Age:

Total square ft. under roof - to be included: Office SqFt?

Production SqFt?

Primary Utility Customer?: Voltages:

Site substations or Utility Transformers: Sizes:

Main Service(s) equipment Rating(s) (Amps):

How many feeders from service equipment (All services)?

Equipment operating at voltages above 480V? (Compressors, pumps, etc.)

Number/Length of Bus duct:

Production Equipment / Machines / Control Panels to include (3 Phase):

Number of Panelboards / Switchboards to include (3 phase):

Number of MCCs to include: Bucket Feeders to include?

On-site generation? How Much? What size(s)?

Do you have an accurate one-line or riser of your facility?   Please Attach.

Are panels and equipment accurately labeled?

Will you provide an electrician to accompany & assist with data collection?

Will you provide a man lift, with operator, if needed?

Has previous study been completed?  What software?  SKM? Available?

Notes:

Notes:

RESA Power - Sales Rep.

FACILITY/SITE CONTACT INFORMATION CUSTOMER CONTACT INFORMATION

Busplug drops to include:

Warehouse SqFt?

ENGINEERING STUDIES - INITIAL QUOTE INFORMATION

FACILITY DESCRIPTION

ADDITIONAL INFORMATION

FACILITY/SITE INFORMATION CUSTOMER INFORMATION

Please complete as much of the form as possible, return to RESA Power.

Number of 480 volt stepdown transformers:

RESA Power
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