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Focus Four [Electrocution] Toolbox Talks 1: 
What increases your risk of electrocution? 

[Ask the following questions and give time for answers.] 
What are the hazards? Bodily contact with electricity 

What are the results? Shock, fire, burns, falls or death 

What should we look for? Damaged equipment, faulty wiring, improper cord use, no GFCIs, wet 

conditions, reverse polarity, potential arc flash areas, lack of assured equipment grounding 
conductor program 

[Relate this incident or, better, one you know.] 
Actual Incident: A 40-year-old male plumber died after lying on his work light while installing 

plumbing under a house being remodeled. The victim was crawling under the house carrying the 
work light with him. The wire inside the work light’s conduit became bare and energized the light’s 
housing. Investigation of the incident showed a damaged work light was used with no GFCI. Also, 
the home’s electrical system was not properly grounded. 

[Ask the following question and ensure every item is covered.] 
How do we prevent these results? 

□ Inspect all electrical equipment before use. 

□ Use GFCI with all power tools.  

□ Use intact and properly rated cords (i.e. correct AWG). 

□ Do not use damaged equipment - take it out of service. 

□ Institute an assured equipment grounding conductor program. 

□ Do not work in wet conditions with electricity. 

[Ask the following questions about this site and ensure every item is covered.] 
Let’s talk about this site now. 

□ What factors increase your chance of being electrocuted? 

□ Can someone demonstrate how to inspect this tool for electrical 
safety? (If possible, provide a tool) 

□ What are some areas on the site that could use attention pertaining 
to electrical hazards? 

[Record questions below that you want to ask about this site.] 
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Focus Four [Electrocution] Toolbox Talks 2: 
What protective devices and procedures can you use to 

prevent electrocution? 
[Ask the following questions and give time for answers.] 
What are the hazards? Bodily contact with electricity due to faulty equipment, ungrounded or 
damaged equipment, wet conditions, etc. 

What are the results? Shock, fire, burns, falls or death  

What should we look for? Proper training in using engineering controls (e.g. GFCIs, proper 

cords), assured equipment grounding conductor written program, electrical testing meters 

[Relate this incident or, better, one you know.] 
Actual Incident: A 29-year- old male welder was electrocuted and died 
when he contacted an energized receptacle end of an extension cord. 
It was found that the welding unit and cord were incompatible; 
however, both the welding cord and extension cord were damaged 
allowing them to be used together. The result was an ungrounded 
system that killed a worker. 
[Ask the following question and ensure every item is covered.] 
How do we prevent these results? 

□ Inspect all electrical equipment before use.  
□ Use GFCI with all power tools. 
□ Use intact and properly-rated cords (i.e. correct AWG). 
□ Do not use damaged equipment - take it out of service. 
□ Institute an assured equipment grounding conductor program. 
□ Use testing meters, where appropriate, if you are trained to do so. 

[Ask the following questions about this site and ensure every item is covered.] 
Let’s talk about this site now. 

□ Can someone explain how a GFCI works? (If possible, provide a 
GFCI to use). 
□ Who has read this site’s assured equipment grounding conductor 
program?  
□ What are some of the requirements? 

[Record questions below that you want to ask about this site.] 
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Focus Four [Electrocution] Toolbox Talks 3: 
How can we prevent electrocutions while using power tools? 
[Ask the following questions and give time for answers.] 
What are the hazards? Bodily contact with electricity 

What are the results? Shock, fire, burns, falls or death 

What should we look for? Tools that aren’t double-insulated, damaged tools and 

cords, incorrect cords, wet conditions, tools used improperly 

[Relate this incident or, better, one you know.] 
Actual Incident: A 45-year-old male electrician was electrocuted when he contacted 
an energized 1/2” electric drill casing. The victim was working in wet conditions and 
using a single insulated drill attached to damaged extensions cords run through water. 

[Ask the following question and ensure every item is covered.] 
How do we prevent these results? 

□ Get proper training on manufacturers’ tool use and specs. 
□ Inspect tool before each use according to manufacturers’ 
instructions. 
□ Do not use damaged tools, remove them from service. 
□ Use only battery-powered tools in wet conditions. 
□ Use with GFCI. 
□ Use with properly sized and intact cords. 

[Ask the following questions about this site and ensure every item is covered.] 
Let’s talk about this site now. 

□ What can lead to an electrocution while using power tools? Non double-insulated tools, 
damaged cord, wet conditions 
□ Have you seen or used any defective power tool? 
□ What should you do if you find a defective power tool?  

[Record questions below that you want to ask about this site.] 
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What is the OSHA standard for 
control of hazardous energy sources? 

The OSHA standard for The Control of 
Hazardous Energy (Lockout/Tagout), Title 29 
Code of Federal Regulations (CFR) 
Part 1910.147, addresses the practices and 
procedures necessary to disable machinery or 
equipment, thereby preventing the release of 
hazardous energy while employees perform 
servicing and maintenance activities. The 
standard outlines measures for controlling 
hazardous energies—electrical, mechanical, 
hydraulic, pneumatic, chemical, thermal, and 
other energy sources. 

In addition, 29 CFR 1910.333 sets forth 
requirements to protect employees working on 
electric circuits and equipment. This section 
requires workers to use safe work practices, 
including lockout and tagging procedures. These 
provisions apply when employees are exposed to 
electrical hazards while working on, near, or with 
conductors or systems that use electric energy. 

Why is controlling hazardous energy 
sources important? 

Employees servicing or maintaining machines 
or equipment may be exposed to serious physical 
harm or death if hazardous energy is not 
properly controlled. Craft workers, machine 
operators, and laborers are among the 3 million 
workers who service equipment and face the 
greatest risk. Compliance with the lockout/ 
tagout standard prevents an estimated 120 
fatalities and 50,000 injuries each year. Workers 
injured on the job from exposure to hazardous 
energy lose an average of 24 workdays for 
recuperation. 

How can you protect workers? 

The lockout/tagout standard establishes the 
employer’s responsibility to protect employees 
from hazardous energy sources on machines and 
equipment during service and maintenance. 

The standard gives each employer the flexibility 
to develop an energy control program suited to 
the needs of the particular workplace and the 
types of machines and equipment being 
maintained or serviced. This is generally done by 
affixing the appropriate lockout or tagout devices 
to energy-isolating devices and by deenergizing 
machines and equipment. The standard outlines 
the steps required to do this. 

What do employees need to know? 

Employees need to be trained to ensure that 
they know, understand, and follow the applicable 
provisions of the hazardous energy control 
procedures. The training must cover at least 
three areas: aspects of the employer’s energy 
control program; elements of the energy control 
procedure relevant to the employee’s duties or 
assignment; and the various requirements of the 
OSHA standards related to lockout/tagout. 

What must employers do to protect 
employees? 

The standards establish requirements that 
employers must follow when employees are 
exposed to hazardous energy while servicing and 
maintaining equipment and machinery. Some of 
the most critical requirements from these 
standards are outlined below: 

� Develop, implement, and enforce an energy 
control program. 

� Use lockout devices for equipment that can 
be locked out. Tagout devices may be used 
in lieu of lockout devices only if the tagout 
program provides employee protection 
equivalent to that provided through a lockout 
program. 

� Ensure that new or overhauled equipment is 
capable of being locked out. 

� Develop, implement, and enforce an effective 
tagout program if machines or equipment are 
not capable of being locked out. 
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� Develop, document, implement, and enforce 
energy control procedures. [See the note to 
29 CFR 1910.147(c)(4)(i) for an exception 
to the documentation requirements.] 

� Use only lockout/tagout devices authorized 
for the particular equipment or machinery 
and ensure that they are durable, 
standardized, and substantial. 

� Ensure that lockout/tagout devices identify 
the individual users. 

� Establish a policy that permits only the 
employee who applied a lockout/tagout 
device to remove it. [See 29 CFR 
1910.147(e)(3) for exception.] 

� Inspect energy control procedures at least 
annually. 

� Provide effective training as mandated for all 
employees covered by the standard. 

� Comply with the additional energy control 
provisions in OSHA standards when 
machines or equipment must be tested or 
repositioned, when outside contractors work 
at the site, in group lockout situations, and 
during shift or personnel changes. 

How can you get more information? 

OSHA has various publications, standards, 
technical assistance, and compliance tools to 
help you, and offers extensive assistance through 

its many safety and health programs: workplace 
consultation, voluntary protection programs, 
grants, strategic partnerships, state plans, 
training, and education. Guidance such as 
OSHA’s Safety and Health Management 
Program Guidelines identify elements that are 
critical to the development of a successful safety 
and health management system. This and other 
information are available on OSHA’s website at 
www.osha.gov. 

� For a free copy of OSHA publications, send a 
self-addressed mailing label to this address: 
OSHA Publications Office, P.O. Box 37535, 
Washington, DC 20013-7535; or send a 
request to our fax at (202) 693-2498, or call 
us at (202) 693-1888. 

� To file a complaint by phone, report an 
emergency, or get OSHA advice, assistance, 
or products, contact your nearest OSHA 
office under the “U.S. Department of Labor” 
listing in your phone book, or call us toll-free 
at (800) 321-OSHA (6742). The tele-
typewriter (TTY) number is (877) 889-5627. 

� To file a complaint online or obtain more 
information on OSHA federal and state 
programs, visit OSHA’s website. 

This is one in a series of informational fact sheets highlighting OSHA programs, policies, or standards. It does not impose 
any new compliance requirements or carry the force of legal opinion. For compliance requirements of OSHA standards or 
regulations, refer to Title 29 of the Code of Federal Regulations. This information will be made available to sensory-impaired 
individuals upon request. Voice phone: (202) 693-1999. See also OSHA’s website at www.osha.gov. 

U.S. Department of Labor 
Occupational Safety and Health Administration 

2002 

www.osha.gov
www.osha.gov
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Wiring Methods and GFCI 

What is a GFCI 
A ground-fault circuit-interrupter (GFCI) is a protective device that compares the amount of 
current going into electrical equipment with the amount of current returning from the 
equipment and if a targeted deviation (0.005 amperes) is exceeded, the circuit is quickly 
broken, often within as little as 25 milliseconds. 
 
The GFCI has proven over time to protect employees from electrical shock. During the late 
1970’s OSHA determined that GFCI use would be mandatory for 120-volt, single-phase, 15- 
and 20-ampere temporary receptacle outlets used on construction sites [see 1926.404(b)(1)]. 
During this time OSHA estimates that between about 650 and 1,100 lives have been saved 
because of it. 
 
GFCI’s can be installed permanently (i.e. GFCI receptacle) or used temporarily to protect 
workers while performing certain tasks. 
 
 
 
Fast Fact: Since the OSHA standard requiring GFCI use in the construction industry has been 
passed between 650 and 1,100 lives have been saved 
 

 
Where are Temporary GFCI’s Required 
On a construction site the presence of electrical hazards are very prevalent. A worker could 
be using an electric drill that is connected to a flexible cord set (extension cord). This cord set 
travels 100’ where the plug head is inserted into a temporary power box. 
 
This new level of protection covers all receptacle outlets on temporary wiring installations that 
are used during maintenance, remodeling, or repair of buildings, structures, or equipment, or 
during similar construction like activities. Such activities include cleanup, disaster remediation, 
and restoration of large electrical installations. 
 
 
Fast Fact: An example of a “construction-like” activity would be a worker laying ceramic tile 
in a lobby of a bank building. The worker is using a drill with a paddle to mix the mortar. The 
drill is connected to an extension cord which is plugged into a nearby receptacle. This activity 
is construction-like in nature and therefore would require a GFCI receptacle or an extension 
cord with built-in GFCI capabilities. 
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Where are Permanent GFCI’s Required 
Cord sets and receptacles in wet environments can potentially expose employees to severe 
ground-fault hazards. Therefore, in a built environment (non-construction) OSHA requires 
ground-fault circuit protection for all 125-volt, single-phase, 15- and 20-ampere receptacles 
installed in bathrooms and on rooftops. 
 
This new provision only applies to installations made after the effective date of OSHA’s final 
rule. (August 13, 2007) 
 
Permitted Use of Flexible Cords 
Flexible cords and cables may be used only for: 
 
 pendants 
 wiring of fixtures 
 connection of portable lamps or appliances 
 portable and mobile signs 
 elevator cables 
 wiring of cranes and hoists 
 appliances to permit removal for maintenance and repair 

 
 
 
 
 
 
 
Prohibited Use of Flexible Cords: 
Common OSHA violations when using an extension cord include the following: 
 
 As substitute for fixed wiring 
 Run through walls, ceilings, or floors 
 Run through doorways, windows 
 Attached to building surfaces 
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Inspections of Extension Cords 
Since extension cords are exposed to damage they must be visually inspected before use on 
any shift for both external and internal defects. 
 

  
 
External defects include: 
 
 deformed pins  
 missing grounding pins 
 damage to outer jacket or insulation 
 loose plug head 

 
Internal damage may be present if: 
 
 pinched outer jacket 
 crushed outer jacket 
 broken plug head 
 use of duct tape or electrical tape if present 

 
Additionally prior to using an extension cord, the employee must examine the outer jacket to 
determine if the cord is adequate for the load. 
 
Cord and plug connected equipment and flexible cord sets (extension cords) which remain 
connected once they are put in place and are not exposed to damage need not be visually 
inspected until they are relocated. 
 
 
Fast Fact: Circuit breakers are designed to protect equipment – not people. Relying on a 
circuit breaker to trip as a means to protect an employee from electrocution is a deadly 
mistake! 
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Understanding “Arc Flash” 

 
Simply put, an arc flash is a phenomenon where a flashover of electric current leaves its 
intended path and travels through the air from one conductor to another, or to ground. 
The results are often violent and when a human is in close proximity to the arc flash, serious 
injury and even death can occur. 
 
Arc flash can be caused by many things including: 
 

 Dust 
 Dropping tools 
 Accidental touching 
 Condensation 
 Material failure 
 Corrosion 
 Faulty Installation 

 
Three factors determine the severity of an arc flash injury: 
 

 Proximity of the worker to the hazard 
 Temperature 
 Time for circuit to break 

 
Because of the violent nature of an arc flash exposure when an employee is injured, the injury 
is serious – even resulting in death. It’s not uncommon for an injured employee to never regain 
their past quality of life. Extended medical care is often required, sometimes costing in excess of 
$1,000,000. 
 
Typical Results from an Arc Flash 
 

 Burns (Non FR clothing can burn onto skin) 
 Fire (could spread rapidly through building) 
 Flying objects (often molten metal) 
 Blast pressure (upwards of 2,000 lbs. / sq.ft) 
 Sound Blast (noise can reach 140 dB – loud as a gun) 
 Heat (upwards of 35,000 degrees F) 
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Approach / Protection Boundaries 
The National Fire Protection Association (NFPA) has developed specific approach boundaries 
designed to protect employees while working on or near energized equipment. These 
boundaries are: 
 

 
 Flash Protection Boundary (outer boundary) 
 Limited Approach 
 Restricted Approach 
 Prohibited Approach (inner boundary) 

 
Flash Protection Boundary (outer boundary): The flash boundary is the farthest established 
boundary from the energy source. If an arc flash occurred, this boundary is where an employee 
would be exposed to a curable second degree burn (1.2 calories/cm2). The issue here is the heat 
generated from a flash that results in burns. 

 
Limited Approach: An approach limit at a distance from an exposed live part where a shock 
hazard exists. 
 
Restricted Approach: An approach limit at a distance from an exposed live part which there is 
an increased risk of shock. 
 
Prohibited Approach (inner boundary): A distance from an exposed part which is considered 
the same as making contact with the live part. 
 
This distance is not common between equipment. Some equipment will have a greater flash 
protection boundary while other equipment will have a lesser boundary. 
 
Ways to Protect the Workers 
There exists a number of ways to protect workers from the threat of electrical hazards. Some 
of the methods are for the protection of qualified employees doing work on electrical circuit 
and other methods are geared towards non-qualified employees who work nearby energized 
equipment.  
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Here are a few of the protective methods:  
 

 De-energize the circuit 
 Work Practices 
 Insulation 
 Guarding 
 Barricades 
 Ground Fault Circuit Interrupters (GFCI) 
 Grounding (secondary protection) 

 
If You Must Work on Energized Circuits 
If it has been determined that deenergizing a circuit is not feasible and the employee must 
work “hot”, the employer shall develop and enforce safety-related work practices to prevent 
electric shock or other injuries resulting from either direct or indirect electrical contacts. 
 
The specific safety-related work practices shall be consistent with the nature and extent of the 
associated electrical hazards. 
 
These safety related work practices could include: 
 

 Energized Electrical Work Permit 
 Personal Protective Equipment 
 Insulated Tools 
 Written Safety Program 
 Job Briefing 

 
 
Fast Fact: The most effective and fool-proof way to eliminate the risk of electrical shock or arc 
flash is to simply deenergize the equipment. 
 
 
 
Understanding the Arc Flash Warning Labels 
Each piece of equipment operating at 50 volts or more and not put into a deenergized state 
must be evaluated for arc flash and shock protection. This evaluation will determine the 
actual boundaries (i.e. prohibited, limited, restricted etc) and will inform the employee of what 
PPE must be worn.  
 
Once the evaluation is complete an Arc Flash Hazard warning label must be affixed to the 
equipment and readily accessible to employees who may work on the energized equipment. 
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Minimum arc flash label example 
 
 

Detailed (preferred) arc flash label example 
 
 

The Employees Obligation 
Employees must follow the requirements of the Arc Flash Hazard label by wearing the proper 
personal protective equipment (PPE), use of insulated tools and other safety related 
precautions. This includes not working on or near the circuit unless you are a “qualified” worker. 
 
Qualified person: One who has received training in and has demonstrated skills and knowledge 
in the construction and operation of electric equipment and installations and the hazards 
involved.  
 
Additional requirements for qualified persons. Qualified persons (i.e. those permitted to work 
on or near exposed energized parts) shall, at a minimum, be trained in and familiar with the 
following: 
 

 The skills and techniques necessary to distinguish exposed live parts from other parts of 
electric equipment. 

 
 The skills and techniques necessary to determine the nominal voltage of exposed live 

parts, and 
 

 The clearance distances specified in 1910.333(c) and the corresponding voltages to which 
the qualified person will be exposed.  
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