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Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

NFPA 70E is a NEW standard

�

Commercial use of electricity begins in 
the late 1800’s…
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…and the National 
Electrical Code was 

born out of a 
concern for property

1968

OSHA eventually bases Subparts S and K on the 
National Electrical Code
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1976

Eventually becomes 29 CFR 1910.331-.335

OSHA asks NFPA to develop a 
Safety Related Work Practices 

(SRWP) standard, known today as 
NFPA 70E – Standard for Electrical 

Safety in the Workplace

First 70E was published in ______?
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Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

NFPA 70E is written by the lawyers, 
for the lawyers

�

NFPA 70E is a 
consensus standard

So who writes
NFPA 70E?
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When interpretations 
and understanding 
seem to conflict, 

remember the purpose 
of NFPA 70E
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Hazards of Electricity

• Shock
– Direct/Indirect
– Electrocution

• Burns
• Arc Flash/Blast
• Fire
• Explosions

Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

Shock, electrocution and burn 
hazards are hyped up to sell more 

rubber-insulating goods.

�
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Hazards of Electricity – Shock/Electrocution
(Direct and Indirect Hazards)

• 1-5mA = Perception threshold
� Able to feel the current
� Reaction hazards

• 9-16mA = No-let go threshold
� Lose ability to control 

voluntary and autonomic 
processes.

� Unable to break contact
• 16-30mA = Respiratory failure

� Lungs unable to work 
properly

� Internal tissue heating

Current Effect
1mA Barely perceptible

1-5mA Perception threshold

5-9mA Painful sensations (involuntary 
reactions)

9-16mA Muscular contraction (can’t let go)

16-30mA Biological issues (internal heating)

30-100mA
Respiratory paralysis
Ventricular fibrillation
Tissue burning

• 75mA = Heart Fibrillation 
(minimal)
� Heart no longer pumps blood
� CPR does not restore heart

• 250mA = Heart Fibrillation 
(common)

• 4-20A = Fatal Exposure
� Serious tissue & organ 

damage
� Internal burning

Current Effect
1mA Barely perceptible

1-5mA Perception threshold

5-9mA Painful sensations (involuntary 
reactions)

9-16mA Muscular contraction (can’t let go)

16-30mA Biological issues (internal heating)

30-100mA
Respiratory paralysis
Ventricular fibrillation
Tissue burning

Common 100W light bulb = 750mA

Hazards of Electricity – Shock/Electrocution
(Direct and Indirect Hazards)
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Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

Electrical Safe Work Practices 
found in NFPA 70E only apply at 

high voltages.

�

Contact electrical burns 120 volts ac nominal. 
The right knee was the energized side and the left 

knee was ground.
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NFPA 70E and Subpart S 
require Electrical Safe Work 
Practices at 50V and Above!

Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

Arc-Flash/Blast is a new hazard.  
They are buzzwords developed by 

salespersons to sell more PPE.

�
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Hazards of Electricity – Arc Flash/Blast

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
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Appropriate clothing is 
critical for electrical 

personnel

CWI 250.38A, Sect 6.3NFPA 70E, 130.7(C)(11)

Outer layers must also 
be natural fiber or arc-

rated

NFPA 70E, 130.7(C)(9)(b)
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NFPA 70E, 130.7(C)(9)(c)

Natural fiber or arc-
rated clothing may not 

cover synthetic 
underlayers for 

electrical personnel

Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

OSHA has adopted NFPA 70E

�
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Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

OSHA enforces electrical safe work 
practices found in NFPA 70E and 

references NFPA 70E

�

OSHA Investigations Leads to $148,500 in Penalties for Patrick Cudahy, Inc.

MILWAUKEE, Wis. -- Meat packing giant Patrick Cudahy, Inc., is facing 
$148,500 in fines proposed by the U.S. Labor Department's Occupational 

Safety and Health Administration (OSHA) following an inspection opened in 
May 2003 in response to reports of an industrial accident in which three 

employees were severely burned.

Three workers were reported to have been troubleshooting electrical 
switchgear at the Cudahy, Wis., facility when electricity arched and exploded. 
OSHA's investigation revealed that the three workers, all of whom received 

first, second and third degree burns throughout their bodies, were not using 
insulated tools, were not wearing proper personal protective equipment, 
and were not following appropriate safety standards. OSHA issued willful 

and serious violations to Cudahy for allegedly failing to provide such 
equipment, and warning or training the workers about flash hazards.

"The Labor Department's significant fine of $148,500 sends a message that 
this Administration will enforce safety and health standards for workers," said 

U.S. Secretary of Labor Elaine L. Chao. 
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Hazards of Electricity

Average of 350 workplace 
fatalities per year in the 

U.S. (DOL)

60% Assumed to be 
authorized/qualified to 
perform electrical work

80% of the fatalities among 
qualified persons are due to 

arc-flash/blast incidents

Hazards of Electricity
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90.2 Scope

Necessary!

Who does these 
tasks?

90.2 Scope

“electric
equipment”

What does that 
mean?
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• Equipment. A general term, including 
material, fittings, devices, appliances, 
luminaires, apparatus, machinery, and 
the like used as a part of, or in 
connection with, an electrical 
installation.

So, who does this apply to?

Article 100 – Definitions

This Standard 
applies to

ALL employees!
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Before working on or near…

Protection 
through…

#1 Protection 
is…

110.2(A) – Training

Installation 
Specifications?
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Installation Specifications

110.4(B) – Portable Equipment
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110.4(B) – Portable Equipment

2012
Change

110.2(A) – Training

What are the specific 
hazards?
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110.2(A) – Training

In other words, the 
content of NFPA 70E and

1910.331-.335

I’m already 

qualified!

What is a “qualified” 
person?
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100 – Qualified

If you really want to know what a 

“qualified” person begins with, you 

have to look to the training 

section



©2011
Michael Kovacic (mkovacic@oshazone.com) 23

110.2(D) – Qualified Training

110.2(D) – Qualified Training

In other words, 
persons who will 
perform live work.
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110.2(D) – Qualified Training

110.2(D) – Qualified Training
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110.2(D) – Qualified Training

110.2(D) – Qualified Training
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But wait………

Don’t those 
requirements sound 
vaguely familiar?

Yes…
there on the horizon!

Subpart S – 1910.332(b)(3)
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The OSHA regulations and 
NFPA 70E are attempting to 

accomplish the same 
thing…

Provide employees with a 
workplace free from 
recognized hazards

110.2(D) – Qualified Training
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• The employer shall determine through 
regular supervision or through 
inspections conducted on at least an 
annual basis, that each employee is 
complying with the safety-related 
work practices required by this 
standard.

110.2(D)(1)(f) – Qualified Training

2012
Change

• Retraining shall be performed at 
intervals not to exceed 3 years.

110.2(D)(3) – Qualified Training

2012
Change
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The employer shall implement and document 
an overall electrical safety program that directs 
activity appropriate for the electrical hazards, 
voltage, energy level, and circuit conditions.

110.3(A) – Safety Program

110.3(F) – Safety Program

See Annex F

2012
Change
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2009
Version

110.3(G) – Job Briefing

See Annex I

2012
Change
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Repetitive or Similar Tasks. If the work or 
operations to be performed during the work 
day or shift are repetitive and similar, at least 
one job briefing shall be conducted before the 
start of the first job of the day or shift. 
Additional job briefings shall be held if 
changes that might affect the safety of 
employees occur during the course of the 
work.

110.3(G) – Job Briefing
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Routine Work. Prior to starting work, a brief 
discussion shall be satisfactory if the work 
involved is routine and if the employee is 
qualified for the task…

2012
Change

110.3(G) – Job Briefing

Think this is too complicated?

It’s only a “stop sign”…think about your work (look 
both ways) before you jump in!
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• Electrical Safety Auditing.
(1) The electrical safety program shall be 
audited to verify the principles and 
procedures of the electrical safety program 
are in compliance with this standard.  The 
frequency of audit shall not exceed 3 years.

110.3(H) – Safety Program

2012
Change

• Electrical Safety Auditing.
(2) Field work shall be audited to verify that 
requirements contained in the procedures 
of the electrical safety program are being 
followed. When the auditing determines that 
the principles and procedures of the 
electrical safety program are not being 
followed, appropriate revisions to the 
training program or revisions to the 
procedures shall be made.

2012
Change

110.3(H) – Safety Program
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• Electrical Safety Auditing.
(3) The audit shall be documented.

2012
Change

110.3(H) – Safety Program

Work is performed in one of TWO conditions:

• Safe Work Condition.

130.3(A)(1) – Work Conditions

Accomplished by establishing an 
“Electrically Safe Work Condition”
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While working on or near…

LOTO

#1 Protection 
is…

NFPA 70E Article 120 addresses establishing an 
“electrically safe work condition” beginning with six 

basic, minimum steps.

OSHA’s 1910.333(b) also addresses LOTO.

Minor 2012
Changes
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NFPA 70E Article 120 addresses establishing an 
“electrically safe work condition” beginning with six 

basic, minimum steps.

Work is performed in one of TWO conditions:

• Safe Work Condition.

• Unsafe Work Condition.

130.3(A)(2) – Work Conditions

It’s “Energized Work”!
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Energized work requires:

• Shock Hazard Analysis.

• Flash Hazard Analysis.

130.3(B)(1) – Hazard Analysis

Sound complicated?

130.2(A) – Energized Work

Additional hazards or increased risk, such 
as….

interruption of life support equipment?

deactivation of emergency alarm systems?

shutdown of hazardous location ventilation 
equipment?
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130.2(A) – Energized Work

Infeasible due to equipment design or 
operational limitations, such as….

performing diagnostics and testing of 
electric circuits that can only be performed 

with the circuit energized?

and work on circuits that form an integral 
part of a continuous process?

Is it really infeasible?
Or was it just inconvenient?

Two Questions for any Live Work



©2011
Michael Kovacic (mkovacic@oshazone.com) 39

Can you afford to work it
Energized ?

Two Questions for any Live Work

130.1(B) - EEWP

See Annex J

CWI 250.38A, Sect 6.0

2012
Change
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130.2(B)(3) – EEWP Exceptions

You must still perform elements 1-10!

130.4(A) – Shock Hazard Analysis

Sounds complicated!
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Unqualified
Overhead

Lines

See OSHA 
Table S-5

130.4(C) – Approach Boundaries

Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

We don’t have to do a calculated 
flash hazard analysis, that’s why 

there are PPE Tables in NFPA 70E

�
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130.5 – Flash Hazard Analysis
2012

Change

Sounds complicated!

130.5(C) – Equipment Labeling
Did your Flash Hazard Analysis?
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So, how is appropriate PPE for flash protection 
and the arc flash boundary determined if a Flash 

Hazard Analysis has not been completed?

130.5 – Flash Hazard Analysis

2012
Change 130.7(C)(15(a) – Task Table
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EXTREMELY IMPORTANT! Don’t forget the 
Notes!

These PPE requirements are based on 
specific fault currents and clearing times!

Do you know yours?

EXTREMELY IMPORTANT! Don’t forget the 
Notes!

But something is better than nothing at 
this point!
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2012
Change 130.7(C)(16) – PPE Table

130.7(C)(16) – PPE Table

Hazard Risk 
Category 0

2 Cal

Hazard Risk 
Category 1/2

4-8 Cal

Hazard Risk 
Category 3

25 Cal 40 Cal

Hazard Risk 
Category 4
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• A face shield used in 
combination with a 
balaclava (sock hood) may 
be used instead of a hood 
where the incident energy 
does not exceed 12 cal/cm2

(see 130.7(C)(10)).

130.7(C)(16) – PPE Table

2012
Change

Fact, Fiction or Fad?

� Fact

� Fiction

� Fad

NFPA 70E…

�
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Safe Travels &

Be safe out there !
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organizations.  Mr. Kovacic is involved in the development of several computer database 
applications which aid in the record keeping and reporting portions of the assessment 
function.  He has participated in flash hazard analysis for numerous facilities as well, and has 
background in accident investigation and legal assistance. 
 
Mr. Kovacic has an extensive knowledge of various standards, including DOD/DOE 
requirements and Army, Navy and Air Force safety programs, which has allowed him to 
successfully conduct various standard and customized courses on the OSHA Standards, the 
National Electrical Code, and NFPA 70E for the U.S. Department of Labor at the OSHA 
Training Institute in Chicago, IL., various State OSHA Departments, Federal Aviation 
Administration (FAA), the American Society of Safety Engineers (ASSE), Bureau of Worker’s 
Compensation (Ohio) and numerous major private corporations such as Aluminum Company 
of America (Alcoa) and Heinz, and is a specialist in NFPA 70E, including flash hazard and 
safety-related work practices. 
 
Additionally, this expertise in electrical safety and knowledge 
of standards has allowed for coauthoring and rewriting of 
complete electrical safety programs for major corporations 
and government entities around the country. 
 
Due to his expertise and years of experience, Michael 
Kovacic also provides expert witness testimony both in pre-
trail deposition and in court. 
 
His unique experience in engineering, manufacturing, 
installation, and occupational safety allows him to relate 
extremely well to students from many different backgrounds. 
 
mkovacic@oshazone.com 

No job is so urgent 
nor any action so vital 

that we cannot take time 
to perform our work safely 

In the time it takes you to listen to this presentation, 
there will be two 

preventable electrical-related workplace accidents 


