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Each and every year so many accidents at work involving electric shock or burns
are reported to the Health and Safety Executive (HSE). It has been seen that most
of the deadly incidents are caused by contact with overhead power lines. Even
non-fatal shocks can cause brutal and eternal injury. As for example, shocks from
faulty apparatus may lead to falls from ladders, scaffolds or other work
platforms. Those people using or working with electricity may not be the only
ones at danger - poor electrical fitting and faulty electrical device can lead to
flames, which may also cause death or injury to others. At the same time shock
causing injury or death. The electric shock may be received by direct or indirect
contact, tracking through a medium, or by arcing. For example, electric shock
may result from indirect contact where a conductive part that is not normally
wound up becomes energized due to a fault. All workplaces must make sure an
arrangement and the provision of first aid for the workplace, that each worker at
the workplace has right to use to the tools and access to the services for the

administration of first aid.
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INTRODUCTION

Electricity can kill or severely injure people and also may
cause damage to property. Every year many accidents at
work involving electric shock or burns are reported to the
Health and Safety Executive (HSE). Most of the fatal
incidents are caused by contact with overhead power lines.
Even non-fatal shocks can cause severe and permanent
injury. For example, shocks from faulty equipment may
lead to falls from ladders, scaffolds or other work
platforms. Those using or working with electricity may not
be the only ones at risk - poor electrical installations and
faulty electrical appliances can lead to fire, which may also
cause death or injury to others. Most of these accidents can
be avoided by careful planning and straightforward
precautions. This leaflet provides some basic measures to
help you control the risks from your use of electricity at
work [1-3].

What effect do shocks have on the body?

An electric shock can result in anything from a slight
tingling sensation to immediate cardiac arrest.

The severity depends on the following [2-4]:

e The amount of current flowing through the body,

o The current’s path through the body,

e The length of time the body remains in the circuit, and

e The current’s frequency.

What are electrical risks?

Electrical risks are risks of death, electric shock or other
injury caused directly or indirectly by electricity. Electric
shocks from faulty electrical equipment may also lead to

related injuries, including falls from ladders, scaffolds or
other elevated work platforms.

The common electrical risks and causes of injury are:

e Electric shock causing injury or death. The electric
shock may be received by direct or indirect contact,
tracking through or across a medium, or by arcing. For
example, electric shock may result from indirect
contact where a conductive part that is not normally
energized becomes energized due to a fault (e.g. metal
toaster body, fence).

e Arcing, explosion or fire causing burns. The injuries are
often suffered because arcing or explosion or both
occur when high fault currents are present.

e Electric shock from ‘step-and-touch’ potentials.

e Toxic gases causing illness or death. Burning and arcing
associated with electrical equipment may release
various gases and contaminants.

e Fire resulting from an electrical fault.

So, an electrical risk is a risk to a person of death, shock
or other injury caused directly or indirectly by
electricity [2-5].

The main hazards associated with these risks are [2]:

e Contact with exposed live parts causing electric shock
and burns (for example exposed leads or other
electrical equipment coming into contact with metal

surfaces such as metal flooring or roofs) faults which —

could cause fires;
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Fire or explosion where electricity could be the source
of ignition in a potentially flammable or explosive
atmosphere (for example in a spray paint booth).

HAZARDS OF ELECTRICITY

The primary hazards associated with electricity and
their uses are [2-5]:

Shock: Electric shock occurs when the human body
becomes part of a path through which electrons can
flow. The resulting effect on the body can be either
direct or indirect.

Direct: Injury or death can occur whenever electric
current flows through the human body. Currents of less
than 30 mA can result in death. A thorough coverage of
the effects of electricity on the human body is
contained in the section of this module entitled Effects
of Electricity on the Human Body.

Indirect: Although the electric current through the
human body may be well below the values required to
cause noticeable injury, human reaction can result in
falls from ladders or scaffolds, or movement into
operating machinery. Such reaction can result in
serious injury or death.

Burns: Burns can result when a person touches
electrical wiring or equipment that is improperly used
or maintained. Typically, such burn injuries occur on
the hands.

ARC-Blast: Arc-blasts occur from high-amperage
currents arcing through air. This abnormal current flow
(arc-blast) is initiated by contact between two
energized points. This contact can be caused by
persons who have an accident while working on
energized components, or by equipment failure due to
fatigue or abuse. Temperatures as high as 35,000°F
have been recorded in arc-blast research. The three
primary hazards associated with an arc-blast are:
Thermal Radiation: In most cases, the radiated
thermal energy is only part of the total energy available
from the arc. Numerous factors, including skin color,
area of skin exposed type of clothing have an effect on
the degree of injury. Proper clothing, work distances
and over current protection can improve the chances of
curable burns.

Pressure Wave: A high-energy arcing fault can
produce a considerable pressure wave. Research has
shown that a person 2 feet away from a 25 kA arc
would experience a force of approximately 480 pounds
on the front of their body. In addition, such a pressure
wave can cause serious ear damage and memory loss
due to mild concussions. However, such rapid
movement could also cause serious physical injury.
Projectiles: The pressure wave can propel relatively
large objects over a considerable distance. In some
cases, the pressure wave has sufficient force to snap the
heads of 3/8 inch steel bolts and knock over ordinary
construction walls.

Explosions: Explosions occur when electricity
provides a source of ignition for an explosive mixture in
the atmosphere. Ignition can be due to overheated
conductors or equipment, or normal arcing (sparking)
at switch contacts. OSHA standards, the National

Electrical Code and related safety standards have
precise requirements for electrical systems and
equipment when applied in such areas.

Fires: Electricity is one of the most common causes of
fire both in the home and workplace. Defective or
misused electrical equipment is a major cause, with
high resistance connections being one of the primary
sources of ignition. High resistance connections occur
where wires are improperly spliced or connected to
other components such as receptacle outlets and
switches. This was the primary cause of fires associated
with the use of aluminum wire in buildings during the
1960s and 1970s.

Electrical Hazard Classification

Explanation of the electrical hazard classification
structure [4-8]:

The electrical hazard classification charts cover eight
broad categories: 50-60 Hz, DC, capacitors, batteries,
Sub-RF, RF, inductors, and photovoltaic. Figure 1,
shows these eight major categories with a pointer,
where each category is broken into the individual
classes. These classes, taken collectively, represent the
electrical hazards found in electrical equipment.

To aid hazard identification, each chart has cross-
reference notes in the upper right hand corner. For
example, the DC chart has cross-reference notes to
capacitance, inductance, Sub-RF, battery, and 50-60 Hz
hazard charts. Workers shall have a thorough
understanding of the equipment they are analyzing for
hazards. Consulting manuals and schematics and
speaking with factory service representatives and
electrical SMEs are ways to ensure that all of the
hazards are fully understood and that all the pertinent
classes are taken into account.

Some guidelines on use of the hazard classification
charts are provided, below.

They are general, and there may be exceptions to
each one [4-7]:

a) If these guidelines and the equipment are not
understood, an SME should be consulted.

b) All equipment gets its power from 50-60 Hz
(Classes 1.x) or batteries (Classes 4.x). Thus, all
equipment starts with one of those classes.

c¢) Most small appliances, hand tools, and portable
laboratory equipment plugs into Class 1.2. In
general, if it can be carried, it most likely it uses
120to 240 V.

d) Larger facility and laboratory equipment may use
up to 480 V (Class 1.3). Often, if it is a large motor,
or consumes significant power, it may be Class 1.3.

e) DC power supplies need to be evaluated for both
DC (Class 2.x) and Capacitance (Class 3.x).

All UPSs have hazards in Classes 4.x as well as 1.x, since
they usually are tied into facility power (input), and
produce facility type power (output).
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cChoose the
source(s)
of energy
Class 1.x class 2.x class 3.x Class 4.x Class 5.x Class 6.x Class 7.x Class B.x
60 Hz Power DC Capacitors Batteries RF Sub-RF Inductors Photowoltaic Cells
Class 1.x Class 2.x Class 3.x Class 4.x Class 5.x Class 6.x Class 7.x Class 8.x
50-60 Hz . . Photovoltaic
DC Capacitors Batteries RF Sub-RF Inductors
Power Cells

Figure 1: Complete Electrical Hazard Classification System Showing Eight Major Classes [8]

Identify the hazards

Identifying hazards involves finding all of the tasks,
situations and sequences of events that could potentially
cause harm.

Hazards arising from electrical

installations may arise from [4-7]:

e the design, construction, installation, maintenance
and testing of electrical equipment or electrical
installations,

e design change or modification,

e inadequate or inactive electrical protection,

e where and how electrical equipment is used.
Electrical equipment may be subject to operating
conditions that are likely to result in damage to the
equipment or a reduction in its expected life span. For
example, equipment may be at greater risk of damage
if used outdoors or in a factory or workshop
environment,

e electrical equipment being used in an area in which
the atmosphere presents a risk to health and safety
from fire or explosion, for example confined spaces,

e type of electrical equipment. For example, ‘plug in’
electrical equipment that may be moved around from
site to site, including extension leads, are particularly
liable to damage,

e the age of electrical
installations,

e work carried out on or near electrical equipment or
electrical installations, including electric overhead
lines or underground electric services, for example
work carried out in a confined space connected to
plant or services.

equipment or

equipment and electrical

Exposure to high electromagnetic fields may also present a
potential hazard for workers with some medical
conditions, for example pace makers. You must inform
workers and other persons at the workplace of any

potential electromagnetic hazards at the workplace that
may affect a medical condition. You must also manage
risks to health and safety arising out of electromagnetic
hazards, including eliminating the risk so far as is
reasonably practicable. If that is not reasonably practicable
you must minimise the risk so far as is reasonably
practicable.

Potential electrical hazards may be identified in a
number of different ways including [6-8]:
e talking to workers and observing where and how
electrical equipment is used
e regularly inspecting and testing electrical equipment
and electrical installations as appropriate

e reading product labels and manufacturers’
instruction manuals
e talking to manufacturers, suppliers, industry

associations, and health and safety specialists
e reviewing incident reports.

Reducing the risk

Once you have completed the risk assessment [5-9], you
can use your findings to reduce unacceptable risks from
the electrical equipment in your workplace. There are
many things you can do to achieve this, and some of them
are listed below.

Ensure people working on or with your electrical
equipment or systems are ‘competent’ for the task.
Competent means having suitable training, skill, and
knowledge for the task to prevent injury to themselves and
others. Ensure the electrical installation is safe make sure
that: a new electrical systems are installed to a suitable
standard, eg BS 7671 Requirements for electrical
installations,1 and then maintain them in a safe condition;
an existing installations are maintained in a safe condition;
and you provide enough socket outlets because
overloading socket outlets by using adaptors can cause
fire.
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Provide safe and suitable equipment Choose equipment
that is suitable for its working environment. Electrical
risks can sometimes be eliminated by using air, hydraulic
or hand- powered tools which are especially useful in
harsh conditions. Make sure that equipment is safe when
supplied and that it is then maintained in a safe condition.
Provide an accessible and clearly identified switch near
each fixed machine to cut off power in an emergency. For
portable equipment, use socket outlets which are close by
so that equipment can be easily disconnected in an
emergency. The ends of flexible cables should always have
the outer sheath of the cable firmly clamped to stop the
wires (particularly the earth) pulling out of the terminals.
Replace damaged sections of cable completely. Use proper
connectors or cable couplers to join lengths of cable. Do
not use strip connector blocks covered in insulating tape.
Some types of equipment are double insulated. These are
often marked with a ‘double-square’ symbol. The supply
leads have only two wires - live (brown) and neutral
(blue). Make sure they are properly connected if the plug is
not moulded. Protect light bulbs and other equipment
which could easily be damaged in use. In potentially
flammable or explosive atmospheres, only special
electrical equipment designed for these areas should be
used. You may need specialist advice.

Reduce the voltage

One of the best ways of reducing the risk of injury when

using electrical equipment is to limit the supply voltage to

the lowest needed to get the job done, such as:n temporary

lighting can be run at lower voltages, eg 12, 25, 50 or 110

volts;

Assess the risks

A risk assessment involves considering what could happen

if someone is exposed to a hazard and the likelihood of it

happening.

Risks associated with electrical work may arise from:

e The properties of electricity [5-8]. Electricity is
particularly hazardous because electrical currents are
not visible and do not have any smell or sound.

e How and where the electrical work is carried out.
Electrical work may be carried out in difficult
conditions, including in wet weather conditions,
confined spaces and in atmospheres that present a risk
to health and safety from fire or explosion.

e The competence of the persons carrying out the
electrical work.

The following risk factors associated with carrying out

electrical work should be considered [5-9]:

e sources of electrical risks, including energy levels at the
workplace,

e the nature of the electrical work to be carried out,

potential or actual high fault current levels (i.e. risks

associated with arc flash),

availability of isolation points,

work practices,

the type of plant, machinery and equipment to be used

availability of suitable test instruments,

availability of properly rated PPE,

the workplace and working environment, for example:

wet weather conditions,

e inand around trenches, pits and underground ducts,

e ladders, scaffolds, portable pole platforms, elevating
work platforms, poles and towers,

Common measures to control electrical risks at a

workplace include:

e ensuring only appropriately licensed or registered
electricians carry out electrical work

e providing safe and suitable electrical equipment for
example not using leads and tools in damp or wet
conditions unless they are specially designed for those
conditions

e inspecting leads for damage before use and removing
any that are damaged from the workplace.

e providing enough socket outlets—overloading socket
outlets by using adaptors can cause fires

e ensuring power circuits are protected by the
appropriate rated fuse or circuit breaker to prevent
overloading

e if the circuit keeps overloading—not increasing the
fuse rating as this creates a fire risk due to overheating

e using battery powered tools instead of mains operated
where possible

e so far as is reasonably practicable arranging electrical
leads so they will not be damaged: not running leads
across the floor or ground, through doorways and over
sharp edges

e using lead stands or insulated cable hangers to keep
leads off the ground

e using cable protection ramps or covers to protect
cables and cords, where applicable

e using Residual Current Devices (RCDs) (also known as
‘safety switches’) to protect workers using portable
equipment as required by the WHS Regulations

HAZARDS INDIRECTLY CAUSED BY ELECTRICITY—
CONDUCTIVE MATERIALS

Persons can be exposed to electrical risks [4-7], including
risks of electric shock, arcing and explosion, without
directly contacting exposed energised parts of electrical
equipment. Other conductive materials can provide
current paths for the electric shock, fault current or both.
All materials should be regarded as conductive unless
proved otherwise. Gases and liquids should be regarded as
conductive. Particular care should be taken when exposed
energised parts are near earthed situations.

The electric shock path to earth can be via conductive
materials, such as concrete, timber with a high moisture
content or water. For example, ladders that are damp or
dirty may become conductive and create a potential
hazard.

When working near exposed energised parts or working

energised, the tools and equipment used should be non-

conductive or insulated. Examples include:

e torches

e telescopic devices

e rulers and tape measures

e insulated hand tools, for example screwdrivers, pliers,
cable cutters, spanners and crimpers

e electrical or hydraulic powered tools.
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Metallic personal items including watches and watchbands
should not be worn by workers carrying out work near
exposed energised parts.

Examples of metallic personal items include jewellery,
body piercings and metal spectacle frames.

Personal protective equipment (PPE)

PPE [8] for electrical work, including testing and fault
finding must be suitable for the work, properly tested and
maintained in good working order. The PPE must be able
to withstand the energy at the point of work when working
energised.

Training must be provided in how to select and fit the
correct type of equipment, as well as training on the use
and care of the equipment so that it works effectively.
Depending on the type of work and the risks involved, the
following PPE should be considered:

e Face Protection—use of a suitably arc rated full face
shield may be appropriate when working where there
is potential for high current and arcing.

e Eye Protection—metal spectacle frames should not be
worn.

e Gloves—use gloves insulated to the highest potential
voltage expected for the work being undertaken.
Leather work gloves may be considered for de-
energised electrical work.

e (lothing—use non-synthetic clothing of non-fusible
material and flame resistant. Clothing made from
conductive material or containing metal threads
should not be worn.

e Footwear—use non-conductive footwear, for example
steel toe capped boots or shoes manufactured to a
suitable standard.

e Safety Belt/Harness—safety belts and harnesses
should be checked and inspected each time before use
with particular attention being paid to buckles, rings,
hooks, clips and webbing.

First Aid

All workplaces must ensure the provision of first aid [8-
10] for the workplace, that each worker at the workplace
has access to the equipment and access to the facilities for
the administration of first aid.

All workplaces must ensure that an adequate number of
workers are trained to administer first aid at the
workplace or workers have access to an adequate number
of other persons who have been trained to administer first
aid.

Fuses

A fuse [8] is an electrical device that opens a circuit when
the current flowing through it exceeds the rating of the
fuse. The "heart" of a fuse is a special metal strip (or wire)
designed to melt and blow out when its rated amperage is
exceeded.

Electrical Safety Hazards

When electrical systems are break down and what are the
primary hazards [9] and what are the consequences to
personnel?

Electric shock

Exposure to Arc-Flash

Exposure to Arc-Blast

Exposure to excessive light and

e sound energies

Secondary hazards may include burns, the release of toxic
gases, molten metal, airborne debris and shrapnel.
Unexpected events can cause startled workers to lose their
balance and fall from ladders or jerk their muscles possibly
causing whiplash or other injuries.

How is an electrical shock received?

An electrical shock [7-9] is received when electrical
current passes through the body. Current will pass through
the body in a variety of situations. Whenever two wires are
at different voltages, current will pass between them if
they are connected. Your body can connect the wires if you
touch both of them at the same time. Current will pass
through your body.

Why is Electrical Safety so Important?

Electrical hazards [6-8] have always been recognized, yet
serious injuries, deaths, and property damage occur daily.
Organizations like the US Department of Labor and the
National Safety Council compile statistics and facts on a
regular basis. The following table demonstrates the
importance of electrical safety.

Common Causes

The most common cause of Arc-Flash [7-9] and other
electrical accidents is carelessness. No matter how well a
person may be trained, distractions, weariness, pressure to
restore power, or overconfidence can cause an electrical
worker to bypass safety procedures, work unprotected,
drop a tool or make contact between energized
conductors. Faulty electrical equipment can also produce a
hazard while being operated.

Electrical safety hazards such as exposure to shock and
Arc-Flash can also be caused by:

Worn or broken conductor insulation

Exposed live parts

Loose wire connections

Improperly maintained switches

and circuit breakers

Obstructed disconnect panels

Water or liquid near electrical

equipment

High voltage cables

Static electricity

Damaged tools and equipment

The severity and causes of electrical hazards are varied,
but the best protection is to deenergize equipment before
working on it. No one has ever been killed or injured from
an Arc-Flash while working on deenergized equipment. If
equipment cannot be de-energized, electrical workers
must be “qualified”, trained, where appropriate personal
protective equipment (PPE), and follow all applicable
OSHA and NFPA standards. It is important to remember
that proper selection and application of over current
protective devices (OCPD) will also substantially reduce
the hazards.

Burns Caused by Electricity

The most common shock-related, nonfatal injury is a burn.
Burns caused by electricity may be of three types:
electrical burns, arc burns, and thermal contact burns.
Electrical burns can result when a person touches
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electrical wiring or equipment that is used or maintained
improperly. Typically, such burns occur on the hands.
Electrical burns are one of the most serious injuries you
can receive. They need to be given immediate attention.
Additionally, clothing may catch fire and a thermal burn
may result from the heat of the fire.

Electrical Fires

Electricity is one of the most common causes of fires and
thermal burns in homes and workplaces. Defective or
misused electrical equipment is a major cause of electrical
fires. If there is a small electrical fire, be sure to use only a
Class C or multipurpose (ABC) fire extinguisher, or you
might make the problem worse. All fire extinguishers are
marked with letter(s) that tell you the kinds of fires they
can put out. Some extinguishers contain symbols, too.

Safe Work Environment

How do you control hazards?

In order to control hazards [7-9], you must first create a
safe work environment, and then work in a safe manner.
Generally, it is best to remove the hazards altogether and
create an environment that is truly safe. When OSHA
regulations and the NFPA 70E are followed, safe work
environments are created. But, you never know when
materials or equipment might fail. Prepare yourself for the
unexpected by using safe work practices. Use as many
safeguards as possible. If one fails, another may protect
you from injury or death.

How do you create a safe work environment?

A safe work environment is created by controlling contact
with electrical voltages and the currents they can cause.
Electrical currents need to be controlled so they do not
pass through the body. In addition to preventing shocks, a
safe work environment reduces the chance of fires, burns,
and falls.

You need to guard against contact with electrical

voltages and control electrical currents in order to

create a safe work environment. Make your

environment safer by doing the following [6-9]:

U Treat all conductors—even “de-energized” ones—as if
they are energized until they are locked out and tagged.

U Verify circuits are de-energized before starting work.

U Lock out and tag out circuits and machines.

U Prevent overloaded wiring by using the right size and
type of wire.

U Prevent exposure to live electrical parts by isolating
them.

U Prevent exposure to live wires and parts by using
insulation.

U Prevent shocking currents from electrical systems and
tools by grounding them.

U Prevent shocking currents by using GFCls.

U Prevent too much current in circuits by using
overcurrent protection devices.

Electrical Safety Organizations

Several organizations have developed and continue to
revise standards to address the numerous concerns
involving electrical power.

Standards and safety organizations include [8]:
OSHA: Occupational Safety & Health Administration
NFPA: National Fire Protection Association

[EEE: Institute of Electrical and Electronic Engineers
UL: Underwriters Laboratories

NEMA: National Electrical Manufacturers Association
ANSI: American National Standards Institute

ASTM: American Society for Testing and Materials
NECA: National Electrical Contractors Association
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Figure 2: Physiological effects of electricity

Basic Electrical Safety Rule(s)

As with any procedure, revisions are commonplace.
Workers should always check to ensure they are working
from the latest revision when using a procedure.

The safest way to avoid electrical hazards is to de-energize
the conductors to be worked on or near, and, assure that
they cannot be re-energized. This is known as putting the
conductors in an electrically safe work condition and
should always be your first consideration.

An electrically safe work condition will be achieved and
verified by the following process [6-9]:

1) Determine all possible sources of electrical supply to the
specific equipment. Check applicable upto date drawings,
diagrams and identification tags.

2) After properly interrupting the load current, open the
disconnecting device(s) for each source.

3) Where it is possible, visually verify that all blades of the
disconnecting devices are fully open or those draws out
type circuit breakers are withdrawn to the fully
disconnected position.

4) Apply lockout/tag out devices in accordance with a
documented and established policy.

5) Use adequately rated voltage detector to test each phase
conductor or circuit part to verify they are de-energized.
Before and after each test, determine the voltage detector
is operating satisfactorily.

6) Where the possibility of induced voltages or stored
electrical energy exists, ground the phase conductors or
circuit parts before touching them. Where it could be
reasonably anticipated that the conductors or circuit parts
being de-energized could contact other exposed energized
conductors or circuit parts, apply ground connecting
devices rated for the available fault duty.
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ELECTRICAL SAFETY IN THE LABORATORY

The hazards associated [6-9] with the use of electricity
include electrical shock and electrical fires caused by
shorts and overloaded circuits or wiring. In addition,
sparks from electrical equipment can serve as an ignition
source for flammable or explosive vapors or combustible
materials.

OSHA regulations:

1. Know the location of electrical panels and disconnect
switches in or near your laboratory so that power can be
quickly shut down in the event of a fire or electrical
accident. To enhance safety, post the location of the
electrical panel on the equipment it services.

2. Never obstruct electrical panels and disconnect
switches. These should be clearly labeled to indicate what
equipment or power source they control. A minimum 3-
foot clearance must be maintained around electrical panels
at all times to permit ready and safe operation and
maintenance of such equipment.

3. Do not overload circuits or wiring. Overloading can lead
to overheated wires and arcing, which can cause fires and
electrical shock injuries.

4. Inspect all electrical equipment (hot plates, stirrers,
ovens, extension cords, etc.) before use to ensure that
cords and plugs are in good condition—not worn, twisted,
frayed, abraded, corroded, or with exposed wires or
missing ground pins. Live parts must be effectively
insulated or physically guarded. Equipment with damaged
or defective cords or plugs should be taken out of service
immediately and repaired by qualified personnel.

5. Ensure that all electrical outlets have a grounding
connection requiring a three-pronged plug. All electrical
equipment should have three-pronged, grounded plugs or
be double-insulated.

6. Electrical outlets, wiring, and other electrical equipment
integral to the building may only be serviced and repaired
by Facilities Operations qualified trades personnel or other
qualified electricians.

7. Work on electrical equipment must be done only after
the power has been disconnected. On cord and plug
connected equipment, the power cord must be unplugged
and under the exclusive control of the person performing
the work so that the equipment cannot be accidentally
turned on by someone else. On hard-wired equipment, the
main disconnect device or circuit breaker must be shut off
and locked and tagged with a special padlock and tag.
Service and/or repair work on hard-wired equipment may
only be carried out by authorized individuals who have
received Lockout/Tagout training (available through the
University Department of Environmental Health and
Safety).

8. Limit the use of extension cords—they are for
temporary, short-term use only. In all other cases, request
the installation of a new electrical outlet. Do not use
extension cords as substitution for fixed receptacle outlets.
Long-term use of extension cords is a violation of OSHA
regulations. The long-term use of multi-outlet power strips
is also illegal, except for use with computer equipment.

9. Ensure that all extension cords used are carefully placed,
visible, and not subject to damage. Cords must not run

across aisles or corridors where they might be damaged or
create a tripping hazard. Cords must not run through
doors, walls or partitions, under rugs, or above dropped
ceilings. They must not be tied in knots, draped overhead,
or attached to walls.

10. Ensure that the wire size of an extension cord is
adequate for the current to be carried. Failure to do so can
lead to electrical fires. Cords used for 110-120 volt service
should be UL listed with a polarized three prong plug.
Extension cords must never be linked together—use the
proper length extension cord needed for the application.
11. Keep corrosive chemicals and organic solvents away
from electrical cord—these can easily erode the insulation
on wires.

12. Keep flammable materials away from electrical
equipment.

13. Keep electrical equipment away from wet or damp
locations or potential water spillage, unless specifically
rated for use under such conditions.

14. Never handle electrical equipment when hands, feet, or
body are wet or perspiring or when standing on a wet
floor.

15. The appropriate fire extinguisher is labeled “C” or
“ABC.” If safe and possible, shut down the main power
source.

16. In an electrical emergency, if a person received an
electrical shock, do not touch the equipment, cord or
person.
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