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Objective

To ensure that University of Tennessee Health Science Center (UTHSC) employees understand
and comply with the regulatory requirements of OSHA's electrical standard (29 CFR 1910) related
to electrical work and safety.

Scope

This shall apply to all students, staff, faculty and contract workers on the UT HSC campus who are
in close proximity or working with electrical wires. This policy applies to any employees working
on or near wiring, installing electrical conductors and equipment, and installation of optical fiber
cable near or with electrical wiring.

This policy is designed to cover the framework of the NFPA 70 Electrical requirements, and
provide general information toward overall electrical safety. At all times shall persons working on
electrical equipment be familiar with current codes, policies, regulations, and standard practices
provided by OSHA, NFPA and other regulatory or administrative sources.

Roles
Campus Safety shall:

e Provide technical assistance in defining hazardous operations, designating safe practices
and selecting proper devices.

o When necessary, recommend the development of standard operating procedure for
electrical equipment and devices in use from the principal supervisor.

e In coordination with Facilities Services and other supervisors, review and approve standard
operating procedures (SOP) upon request.

e Evaluate potential electrical hazards during facility inspections to insure compliance with
existing policy and other safety guidelines.

e Request support on hardware and equipment testing, tagging out of service equipment,
and taking corrective action where necessary.

e Support employees training relative to electrical safety.

e Develop and revise UT HSC’s electrical safety policy periodically, or when regulatory
changes occur.

Supervisors shall:

e Anticipate all work hazards and utilize all safeguards as necessary.

e Ensure thatall employees are properly trained, instructed in the safe operation of electrical
equipment and are aware of all hazards associated with the use of these electrical devices.

Page 10f 24



THE UNIVERSITY OF TENNESSEE
HEALLH SCIENCE CENTER

UT Health Science Center:
GS5113 - Electrical Safety Program

Version 3 | Publication Date: 02/16/2024

e Develop craft specific standard operating procedures where applicable on high energy
release systems,

e Ensure compliance in accordance with UT HSC Lock Out/Tag Out Policy, where
applicable.

e Initiate any necessary administrative action required to enforce safety practices.

e Request assistance from Facilities Services on equipment and devices, which requires
unique safety practice instruction.
e Review qualified employees to ensure they are capable of handling their specific job duties.

Employees shall:

e Follow UT HSC'’s electrical safety policies/procedures and instructions of the responsible
Supervisor.

e Bring to the attention of the supervisor and/or Campus Safety potentially hazardous
situations such as discrepancies between instruction, procedures, policies and manual,
faulty equipment, misapplication of device, etc.

e Recognize that malfunctioning electrical equipment must be repaired or replaced before
use. The repair must be initiated as soon as possible after the malfunction is noted

Qualified Persons shall:

o Comply with UT HSC's electrical safety program, and all correlated policies, and
procedures.

e Complete all training, certification processes, or other programs as required.

e Be designated as the only people allowed to work on or near exposed electrical parts >50
volts.

e Be designated as the only people who can test exposed electrical currents and equipment.

e Test equipment for damages and defects before use.

e Must be trained on how to work on energized currents, be familiar with proper
precautionary work practices, personal protective equipment, insulating and shielding
materials, and the use of insulated tools.

Contractors and Subcontractors Shall:

Contractors performing electrical work at University facilities or on University property are
required to comply with all applicable OSHA standards including 29 CFR 1910 Subpart S and 29
CFR 1910.147 and NFPA Standard 70E.

Contractors engaged by the UTHSC are required to review, understand and follow all University
safety policies and procedures while on-site.
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Provide appropriate personal protective equipment or other hazard control measures
appropriate with work being conducted.

Ensure all hazards are appropriately communicated to his/her department members as well
as sub-contractors working under their direction.

Comply with all provisions of UTHSC’s Electrical Safety Policy.

Ensure that a fully qualified electrical safety program is in effect with the contractor/sub-
contractor organization. The program is the responsibility of the Contractor and
Subcontractors, individually. If a contractor sub-contracts to complete the work, then the
Contractor is responsible for verification and compliance of the electrical safety program of
the subcontractor.

Provide certifications of training when applicable, and requested.

Ensure that his or her employees are appropriately trained and authorized.

Ensure that a safety briefing has been completed prior to any work initiated, with all
personnel involved including applicable University staff.

Comply with any shut down procedures or Lock Out Tag Out Procedures that have been
developed by the University for each machine or piece of equipment that the contractor
must service or maintain or other such project where energy sources are present. When
shut down procedures are not available from the University, the contractor shall develop
and provide the University with their own shut down procedures for that machine or piece
of equipment or project.

Abbreviations, Acronyms and Definitions:

Qualified person: One who has the skills and knowledge related to the construction and
operation of the electrical equipment and installations and has received safety training on
the hazards involved.

Ungqualified persons: People with little or no such training related to electrical equipment
and safety

OSHA: Occupational Safety and Health Administration

TOSHA: Tennessee Occupational Safety and Health Administration.

Further definitions can be found within the NFPA 70 Electrical series.

Procedure

General Safety Requirements

The following practices are to be followed by all employees:

A. Electrical Installation Requirements
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e Free from Recognized Hazards - Electrical equipment must be free from recognized
hazards that are likely to cause death or serious physical harm. Equipment must be
suitable for the installation and use, and must be installed and used in accordance
with the National Electrical Code (NEC) and/or Occupational Safety and Health
Administration (OSHA).

e Labeling of Disconnects -Each disconnecting means, must be clearly labeled to
indicate the circuit’s function unless it is located and arranged so the purpose is
evident. Identification should be specific rather than general and all labels and
marking must be durable enough to withstand the environment to which they may
be exposed and must include nominal voltage being utilized by the device.

e  Energy from more than one source - motors and motor operated equipment with more
than one source of power may have multiple disconnects. Where multiple
disconnecting means are provided, a permanent warning sign shall be provided on
or adjacent to each disconnecting means.

o  Guarding of Live Parts - Live parts of electric equipment operating at 50 volts or
more must be guarded by use of an approved cabinet or in a room or vault that is
accessible to qualified persons only.

o  Warning Signage - Entrances to rooms and other guarded locations that contain
exposed live parts operating at 50 volts or more shall be marked with conspicuous
warning signs forbidding unqualified persons to enter.

B. Job Briefings

Before starting each job, the employee in charge shall conduct a job briefing with the
employees involved. The briefing shall cover such subjects as hazards associated with the job,
work procedures, special precautions, energy source controls, PPE requirements, and the
information on the energized electrical work permit, if required. Additional job briefings shall

be held if changes
C. ARC FLASH and Risk Assessments

NFPA-70E requires that equipment be de-energized and placed in an “electrically safe” work condition
prior to any work being performed. The “employer” will have to provide an Energized Electrical Work
Permit (EEWP) authorizing energized work and describing why and how energized equipment is to be
worked on or near per NFPA 70E Article 130. A sample EEWP is included in Appendix B - typical
information required for this permit will include justification for performing the work in an energized
state, the equipment flash hazard analysis, flash protection boundary and signatures of authorizing
management, safety officer, owner, etc., approving the work.

The owner is responsible for implementing an “Electrical Safety Program” as described in NFPA 70E
Article 110 where employees are properly trained for the voltage, energy level and circuit conditions in
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the facility. Each employee will need to be trained how to interpret the Arc Flash labels provided in this

study.

D. General Wiring Design and Protection

New electrical wiring, and the modification, extension or replacement of existing wiring must

conform to the requirements of NEC, the National Fire Protection Association (NFPA),
OSHA and the following:

No grounded conductor may be attached to any terminal or lead so as to reverse
designated polarity.

The grounding terminal or grounding-type device on receptacles, cord connector, or
attachment plug may not be used for any purpose other than grounding.

Conductors and equipment must be protected from overcurrent above their listed
current carrying capacity.

All alternating current systems of 50 to 1,000 volts must normally be grounded as
required by the NEC and OSHA. The path to ground from circuits, equipment and
enclosures must be permanent and continuous.

Conductors entering boxes, cabinets or fittings must be protected from abrasion, and
openings through which conductors enter must be effectively closed.

All pull boxes, junction boxes and fittings must be provided with covers approved for the
purpose. If metal covers are used, they must be grounded. In completed installations,
each outlet box must have a cover, faceplate or fixture canopy. Pull boxes and junction
boxes for systems over 600 volts, nominal, must provide complete enclosure, the boxes
must be closed by suitable covers securely fastened in place, and the cover must be
permanently marked “High Voltage.”

Switchboards and panel boards that have exposed live parts must be located in
permanently dry locations and accessible to qualified persons only. Panel boards must be
mounted in cabinets, cutout boxes or other approved enclosures, and must be dead front
unless accessible to qualified persons only. Receptacles installed in damp or wet locations
must be suitable for the location

Cabinets, cutout boxes, fittings, boxes and panel board enclosures in damp or wet
locations must be installed to prevent moisture or water from entering and accumulating
within the enclosure. In wet locations the enclosures must be weatherproof.

Fixtures, lamp holders, lamps, rosettes, and receptacles may have no live parts normally
exposed to employee contact.

Screw-base light socket adapters do not maintain ground continuity and may not be used.
Multi-plug receptacle adapters may not maintain ground continuity or may overload
circuits and must not be used. If additional receptacles are needed in a work location,
additional circuits and/or receptacles must be installed.
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e Multi-plug power strips with overcurrent protection are acceptable for use with electronic
equipment, however, they may not be “daisy-chained” (i.e., two or more power strips
plugged into each other in a chain).

e Electrical equipment, wiring methods and installations of equipment in hazardous

classified locations must be intrinsically safe, approved for the location, or safe for the
location.

E. Requirements for Temporary Wiring

Temporary electrical power and lighting installations 600 volts or less, including flexible
cords, cables, extension cords and distribution panels, may only be used during and for

renovation, maintenance, repair, or experimental work. Temporary wiring may also be
used for decorative lighting for special events and similar purposes for a period not to

exceed 90 days. The following additional requirements apply:

Ground-fault protection (e.g., ground-fault circuit interrupters or GFCI) must be
provided on all temporary-wiring circuits, including extension cords, used on
construction sites. A GFCI must also be used when extension cords and/or
equipment are used in wet, damp or conductive locations.

In general, all equipment and tools connected by cord and plug must be grounded.
Listed or labeled double insulated tools and appliances need not be grounded.
Feeders must originate in an approved distribution center, such as a panel board, that
is rated for the voltages and currents the system is expected to carry.

Branch circuits must originate in an approved power outlet or panel board.

Bare conductors or earth returns shall not be used for the wiring of any temporary
circuit.

Receptacles must be of the grounding type. Unless installed in a complete metallic
raceway, each branch circuit must contain a separate equipment grounding conductor,
and all receptacles must be electrically connected to the grounding conductor.

Flexible cords and cables must be UL listed and suitable for the location and intended
use.

Flexible cords may not be: run through holes in walls, ceilings or floors. run through
doorways, windows or similar pinch points unless protected from damage; attached to
building surfaces, concealed behind building walls, ceilings or floors, or used as a
substitute for fixed wiring.

Flexible cords and cables must be protected from accidental damage. Sharp corners
and projections are to be avoided.

Temporary wiring, such as extension cords, should be inspected before each use.
Splicing is prohibited.
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F. Open Conductors, Clearance from Ground

Open conductors must be located at least 10 feet above any finished grade, sidewalk or
projection; 12 feet above areas subject to non-truck traffic; 15 feet above areas subject to
truck traffic; and 18 feet above public streets, roads or driveways.

Entrances and Access to Workspace

In any workspace where there is electric equipment operating at over 600 volts, there must
be at least one entrance at least 24” wide and 6’-6” high to permit escape in the event of an
emergency. Any exposed energized conductors operating at any voltage and located near
the entrance must be guarded to prevent accidental contact. Any insulated energized
conductors operating at over 600 volts and located next to the entrance must also be
guarded.

H. Working Space about Electric Equipment

L.

e Sufficient access and working space must be provided and maintained around all
electric equipment to permit ready and safe operation and maintenance of the
equipment. Working clearances may not be less than 36 inches in front of electric
equipment.

e Except as permitted by OSHA or the NEC, the working space in front of live parts
operating at 600 volts or less that requires servicing, inspection or maintenance
while energized may not be less than indicated in Table 1 in Appendix A. This
working space shall not be used for storage.

Working on Electrical Systems
Energized Parts

Live parts to which an employee may be exposed will be de-energized, using approved
lockout/tag out procedures, before the employee works on or near them, unless:

o  Work is performed on or near live parts by qualified persons related to tasks such
as testing, trouble shooting, voltage measuring, etc., provided appropriate safe
work practices and personal protective equipment are used or the live parts
operate at less than 50 volts to ground and there is no increased exposure to
electrical burns or to explosion due to electric arcs.

e De-energizing introduces “additional or increased hazards.” (i.e. shutdown of
critical fume hood ventilation systems);
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De-energizing is not possible due to equipment design or operational limitations.
Except for emergency repairs to the extent necessary to safeguard the general
public, at least two qualified persons shall be present during:
i. installation, removal, or repair of lines that are energized at more than 600
volts;
ii. installation, removal, or repair of de-energized lines if an employee is
exposed to contact with other parts energized at more than 600 volts; or
iii. installation, removal, or repair of transformers, capacitors, regulators,
switch gear or other mechanical equipment, if an employee is exposed to
contact with parts energized at more than 600 volts.

Always have an observer trained in emergency shutdown and first aid. Follow the one hand rule

when working on live circuits, if possible.

When employees work on exposed de-energized parts or near enough to them to expose
the employee to an electrical hazard, then the following safety related work practices will be

followed:

Any conductors or parts of electric equipment that have not been properly locked
and/or tagged out must be treated as energized even if these systems have been de-
energized.

If the potential exists for an employee to contact parts of fixed electric equipment
or circuits that have been de-energized, the circuits energizing the parts must be
locked and tagged out.

De-Energizing Equipment: Safe procedures for de-energizing circuits and equipment will
be determined by a qualified person before the circuit or equipment is de-energized.

Circuits and equipment to be worked on will be disconnected by the worker from
all electric energy sources.

Stored electrical energy that might endanger personnel must be safely released prior
to the work.

Stored non-electrical energy (e.g., hydraulic or pneumatic) in devices that could
reenergize electric circuit parts must be blocked or relieved so that circuit parts
cannot be accidentally reenergized by the device.

A lock and tag must be placed on each disconnecting means used to de-energize
circuits and equipment on which work is to be done.

Verification of De-Energized Condition: The following requirements must be met
before any circuit or equipment is considered de-energized or may be worked on as
de-energized.
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i. A qualified person must activate the equipment operating controls or use
other methods to verify that the equipment cannot be restarted.

ii. A qualified person must use test equipment to ensure that electrical parts and
circuit elements are de-energized. The test must confirm there is no
energized condition from induced voltage or voltage back feed.

iii. Test equipment and instruments must be visually inspected for external
defects or damage before being used to verify that the equipment or circuit
is de-energized.

iv. 'When voltage over 600 volts nominal is tested, the test equipment must be
checked for proper operation immediately before and after the test on a
known live source.

Re-Energizing Equipment: The following requirements must be met, in the order given,
before circuits or equipment is re-energized, even temporarily:

o If electrical jumpers, shorts, grounds or other such devices have been used as part
of a lockout/tag out, a qualified person must conduct tests and visual inspections as
necessary to verify that all electrical jumpers, shorts, grounds and other such devices
have been removed so that circuits and equipment can be safely energized;

e Employees potentially exposed to the hazards of re-energizing the circuit must be
warned to stay clear; and each employee removes his or her own lock(s) and tag(s).

Overhead Power lines

When work is to be performed near overhead lines, the lines must be de-energized and
grounded whenever possible. If it is not possible to de-energize and ground overhead lines,
then other protective measures, such as guarding, isolating or insulating, must be taken
before the work is started. These protective measures must prevent direct contact by the
qualified person or indirect contact through conductive materials, tools, or equipment.
Only qualified persons are allowed to install insulating devices on overhead power
transmission and distribution lines. All other persons, and any conductive object used by
these employees, may not approach closer than the minimum approach distance of 10 feet
when the voltage to ground is 50 kV or less, and 10 ft. + 4 inches for every 10 kV over 50
kV when the voltage to ground is >50 kV.

o  Qualified persons working in the vicinity of energized overhead lines, whether in an
elevated position or on the ground, are not allowed to approach any exposed
energized parts closer than allowed in Table 2 below unless:
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e The person is insulated from TABLE 2
the energized part by using APPROACH DISTANCES FOR QUALIFIED PERSONS
Voltage rated glOVGS, (Wlth EXPOSED TO ALTERNATING CURRENT
sleeves and or hot stick if Voltage Range (phase-to- N!inimum.—\pproach
phase) Distance
necessary); of 300 V and less Avoid contact
e The energized part is insulated Over 300 V. not over 750 V 1 ft. 0in.
from all other conductive Over 750 V, not over 2 kV 1 ft. 61n.
Objects at a different potential Ower 2 kV, not over 15 kV 21t 01n
and from the person; or Ower 15 kV, not over 37 kV 3ft. 0
Ower 37 kV, no over 87.5 kV 3ft. 6in
e The person is insulated from all Ower 87.5 kV, not over 121 kV 41t 0 1n.
conductive OijCtS that are ata Owver 121 kV, not over 140 kV 4 ft 61n.

potential different from the
energized part.

K. Vehicles and Mechanical Equipment

A minimum clearance of 10 feet must be maintained between energized overhead
lines and all vehicles or mechanical equipment capable of having parts or its
structure elevated (e.g., cranes, mobile scaffolds, elevating platforms, dump trucks,
lift trucks, and flatbed trailer cranes). If the voltage of the overhead line is greater
than 50 kV, the clearance must be increased by 4 inches for every 10 kV over 50
kV.7.6.1 The clearance requirement may be reduced if the vehicle is in transit with
its structure lowered. The clearance may be reduced to 4 feet when near energized
lines operating at less than 50 kV, or 4 ft. plus 4 inches for every 10 kV over 50 kV.
The clearance requirement may be reduced if insulating barriers, rated for the
voltage of the line being guarded, are installed to prevent contact with the lines.
The barrier may not be attached to the vehicle or its raised structure. The clearance
may be reduced to the distance allowed by the design of the insulating barrier.

The clearance requirement may be reduced if the equipment is an aerial lift
insulated for the voltage involved and the work is performed by a qualified person.
The clearance between the uninsulated portion of the lift and the power line may
be reduced to the distance given in Table 2 above.

Persons working on the ground are not allowed to contact the vehicle or
mechanical equipment or any of its attachments, unless: o The person uses
protective equipment rated for the voltage; or o The equipment is located so that
no uninsulated part of its structure can provide a conductive path to persons on

the ground. Equipment shall not approach closer to the line than 10 feet for
voltages less than 50 kV, or 10 feet plus 4 inches for every 10 kV over 50 kV.
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e When any vehicle or mechanical equipment is intentionally grounded, persons may
not stand near the point of grounding when there is any possibility of contact with
overhead energized lines. Additional precautions (e.g., such as the use of barricades
or insulation) must be taken as necessary to protect persons from hazardous ground
potentials that can develop within a few feet or more outward from the grounding
point.

e Unqualified persons shall stay beyond the next utility pole in either direction as a
minimum.

e Qualified persons on the ground shall establish boundaries (i.e., plastic red barrier
tape stating “DANGER - Do Not Enter”) as a first priority to prevent unqualified
persons from entering the restricted work area.

e Vehicles not directly associated with the operation shall be spotted beyond the next
utility pole in either direction as a minimum.

L. Energized Electrical Work Permit

Before any work is performed on live electrical equipment, an energized electrical work
permit must be completed. See Appendix B for example. The permit is completed and
signed by a qualified designee and approved by a Facilities Services Electric Shop
Supervisor (or qualified designee), before work may begin.

The permit will expire when:

e work operations covered by this permit have been completed; or
e the technical requirements listed on the permit are no longer suitable for the
hazards present; or

e the hazard category changes.

M. Personal Protective Equipment (PPE)

o Electrical safety shoes, long sleeve non-synthetic, low flammability shirts and
insulating gloves will be worn when operating or testing 600 volt or higher
equipment. Flame retardant work outfits shall be worn by employees who are
potentially exposed to high-energy areas capable of igniting clothing as per NFPA
70E.

e Equipment should be inspected before each use. An air test should be performed
on lineman’s gloves, along with the inspection.

e Gloves should conform to ASTM standards based upon the voltage protection
required. Protector gloves can be worn over the lineman’s gloves when needed for
flash protection.
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Only face shields with arc rating exposures can be used. Safety glasses must always
be worn under face shields and hoods.

Flash suits should be worn in extreme high voltage situations (>1 kV).
Do not wear clothes that are so tight that they restrict your freedom of movement,

or so loose that they get caught in equipment. Before starting work, button shirt
cuffs and remove neckties.

Employees should not wear conductive articles of clothing or jewelry (i.e. rings, key
chains, etc...).

Wear well insulated shoes.

Long hair must be restrained and clear from vision and work performed.

N. General Precautions

Two people should always be present during electrical operations, and one of those
people should be trained in emergency procedures.

Always have an observer trained in emergency shutdown and first aid. Follow the
one hand rule when working on live circuits, if possible.

Treat all exposed wiring and electrical parts as potentially live until it has been
checked with a meter.

Make sure area you are working is properly illuminated before working on exposed
wires. Do not reach into blind areas.

All ladders used near exposed energized sources must have nonconductive side rails
and must be clean (free of oil, grease or contamination that would cause it to be
conductive).

Never work around a source of electricity when you are wet, it is raining, or your
surroundings, tools or clothes are wet. Keep a towel handy for drying your hands
and change your clothes if they become wet.

All housekeeping duties should not be performed close to live parts, unless
adequate safeguards are provided. Electrically conductive cleaning materials, such
as steel wool, should not be used near energized parts.

Where flammable or ignitable materials are present, do not use electric equipment
capable of igniting them unless measures are taken to prevent hazardous conditions
from developing.

O. Hand Tools and Plug-in Equipment

Never yank cords from their receptacles
Never carry tools by the cord or hose
Inspect cords before each shift
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e Non-cord carrying metal parts of cord and plug connected equipment must be
grounded unless the equipment is double insulated

e The 3" wire serves as a conductor that is connected in conjunction with the system
ground.

e Keep cords away from heat, oil and sharp edges

e Disconnect tool when changing bits, blades and accessories

e Make sure tools are UL listed and must meet NEC Standards for double insulation
or 3" wire power cord grounding.

e Use grounded electrical outlets and don’t overload them.

e Never remove the grounding prong to make the plug fit into a two-prong socket.

e Always choose the right tool for the job and never modify tools.

Don’t use tools with gaps, cracks or tears in the insulation

Extension Cord Safety Guidelines

Extension cords provide a convenient method of bringing AC power to a device that is not
located near a power source. They are also used as temporary power sources. As such,
extension cords are heavily used. They are also often involved in electrical code and safety
violations. Improper use of extension cords can lead to shock hazards. In addition, use of
an undersized extension cord results in an overheated cord and insufficient voltage
delivered to the device, thus causing device or cord failure and a fire hazard.

e Extension cords must be approved (by Underwriter Laboratories (UL) or another
NRTL) and properly maintained with no exposed live parts, exposed ungrounded
metal parts, damage, or splices.

e Extension cords must be made of a heavy-duty or extra-heavy-duty rated cable and
must be a continuous length. A spliced cord is never permitted.

e Around construction sites, in damp areas, or in an area where a person may be in
direct contact with a solidly grounded conductive object such as working in a wash
bay, extension cords must be protected by a ground fault circuit interrupter (GFCI).
The GFCI can consist of a special circuit breaker, a GFCI outlet, or an extension
cord with a built-in GFCIL.

e Extension cords should be of sufficient current-carrying capacity to power the
device. An undersized cord is a fire hazard.

e Extension cords must be three-conductor (grounded) even if the device has a two-
conductor cord. Never use two-conductor extension cords at UTHSC. (Equipment
grounding conductors that are part of flexible cords or used with fixture wires shall
not be smaller than 18 AWG copper and not smaller than the circuit conductors.)
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Cord repair is not encouraged. In the event it becomes necessary; only qualified
personnel may make repairs of extension cords.

There are very few acceptable combinations of extension cords and devices. Some
acceptable combinations are:

Extension cord to device (electrical equipment)
Power strip to device

Surge protector (with cord) to device

Direct surge protector to extension cord to device

Direct surge protector to power strip to device

For examples of acceptable and unacceptable combinations of extension cords and power
strips, see Figure 1. The examples have been chosen as representative of applications found
at UT HSC, however acceptable and unacceptable combinations are not limited to the

examples. For questions on a particular application of extension cord or power strip use
please contact the Campus Safety, or , University Facilities Services Electrical department.
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Figure 1

Acceptable combinations of extension cords and power strips.
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Examples of Improper Extension Cord Usage

Power tool —
extension cord —
power strip- outlet

Insulation Missing; Damaged Cord at
Exposed wires plug

Knotted Cord

Too many plugged into Extension cords on
one outlet floor; trip hazard

Strained extension
cords

Ground plug broken
off

Examples of Improper Extension Cord Usage
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Person not properly
trained working on
extension cord;
should be discarded

Used as permanent
wiring

Daisy chained

Bent plug

Below are some examples of proper extension cord use in figure 3.

Figure 3

Examples of Proper Extension Cord Use

Power tool - Cord protected '
power strip- {|from trip hazara | **="S % o
outlet in walkway

Recordkeeping:

e The permits for Energized Electrical Work Permit shall be maintained for one year
after work has been completed.

e Training documentation will be kept for all affected employees indefinitely.

General Training, And Information Requirements
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The training requirements contained in this section apply to employees who face a risk of electric
shock that is not reduced to a safe level by the electrical installation requirements of 29 CFR

1910.303 through 1910.308.

Employees shall be trained in and familiar with the safety-related work practices required by 29
CFR 1910.331 through 1910.335 that pertain to their respective job assignments. However,
complex equipment, with more than one source of energy, requires a specific written procedure.
Individuals performing work on complex equipment should be trained on the procedures for that
equipment.

At a minimum, employees shall be trained to the standards of

1. NFPA 70: National Electric Code
2. NFPA 70B: Recommended Practice for Electrical Equipment Maintenance
3. NFPA 70E: Workplace Electrical Safety

The training required by this section shall be of the classroom or on-the-job type. The degree of
training provided shall be determined by the risk to the employee, and shall meet all Federal, State
and local regulations.

Retraining: Retraining in safety-related work practices and applicable change in this policy shall
be performed at intervals NOT TO EXCEED THREE YEARS. Training shall be re-taken by the
employee as standards are updated (e.g. NFPA 70E 2015 to NFPA 70E 2018)

An employee shall receive additional training (or retraining) if any of the following conditions
exists:

1. The supervision or annual inspections indicate that the employee is not complying with
the safety-related work practices

2. New technology, new types of equipment, or changes in the procedures necessitate the use
of safety-related work practices that are different from those that the employee would
normally use.

3. The employee must employ safety-related work practices that are not normally used during
his or her regular job duties.

Qualified Persons: Qualified persons (i.e. those permitted to work on or near exposed energized
parts) shall, at a minimum, be trained in accordance with NFPA 70E article 110.2 and familiar
with the following:

e First Aid, Emergency Response, and Resuscitation.

e The skills and techniques necessary to distinguish exposed live parts from other parts of
electric equipment.
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e The skills and techniques necessary to determine the nominal voltage of exposed live parts,
and

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

e Qualified persons whose work on energized equipment involves either direct contact or
contact by means of tools or materials must also have the training needed to meet

1910.333(C)(2).

Ungqualified Persons: Unqualified persons shall be trained in, and be familiar with, any electrical
safetyrelated practices necessary for their safety.

Lockout/Tagout: Employees who may be exposed to hazardous energy will receive training before
assignment to ensure that they understand UT HSC’s energy-control policy and the department
specific policy, and have skills to apply, use, and remove energy controls. The training will include

the requirements of 29 CFR 1910.147 and the following:

o Affected employees will be trained in the purpose and use of energy-control
procedures. An affected employee uses equipment that is being serviced under
lockout or tag out procedures or works in an area where equipment is being
serviced.

e Qualified persons will be trained to recognize hazardous energy sources, the type
and magnitude of energy in the workplace, the methods and means necessary for
isolating and controlling energy, and the means to verify that the energy is
controlled. An authorized employee locks out or tags out equipment to do service
work. An affected employee becomes an authorized employee when that employee’s
duties include service or maintenance work on equipment.

e Employees whose jobs are in areas where energy-control procedures are used will be
trained about the procedures and the prohibition against starting machines that are
locked or tagged out.

e Employees will be retrained annually to ensure they understand energy-control
policy and procedures.

e Any employees whose job duties do not bring them close enough to exposed parts
of electrical circuits (50 volts or more to the ground) do not need electrical safety
training.

e Unqualified persons, including those employees who use power tools, perform
services of equipment and machines and/or perform maintenance or repair
functions on electrical equipment, and who are close enough to exposed parts of
electrical circuits (50 volts or more to the ground), require electrical safety training.

e Training must be performed before the employee is assigned duties involving work
around or on electrical systems.
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e Retraining will be performed whenever inspections performed by the employee’s
supervisor or Campus Safety indicate that an employee does not have the necessary
knowledge or skills to safely work on or around electrical systems. Retraining will
also be performed when policies or procedures change and/or new equipment or
systems are introduced into the work area

Qualified Persons must be trained in the following:

i. Can distinguish exposed energized parts from other parts of electrical
equipment.
ii. Determine the nominal voltage of exposed energized parts
iii. Know what personal protective equipment to wear and understand flash
protection boundaries.
iv. Approach distances
v. Must be trained on the specific equipment they will work with. ¢ Medical
services and first aid and rescue equipment
vi. Lockout/Tagout
vii. Understand the specific hazards associated with electrical energy.
viii. Understand safety related work practices.
ix. Be familiar with UT HSC’s electrical safety policy.
x. Understand the energized electrical work permit system.

Responsible Official & Additional Contacts

Subject Matter Office Name | Telephone Number | Email/Web Address
(xxx) XXX-XXXX

Policy Clarification | Campus Safety | 901-448-6114 labsafety@uthsc.edu

and Interpretation | and Emergency
Management

Policy Training Campus Safety | 901-448-6114 labsafety@uthsc.edu
and Emergency
Management

Related Policies/Guidance Documents
Attachments:

e Appendix A (Working Clearances)
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® Appendix B (Energized Electrical Permit)
Associated Standards:

e (OSHA) Electrical Standard (29 CFR 1910)

e (OSHA) Training Requirements in OSHA Standards

e NFPA 70: National Electric Code

e NFPA 70B: Electrical Equipment Maintenance

e NFPA 70E Standard for Electrical Safety in the Workplace.
e IEEE: Institute of Electrical and Electronic Engineers

UL: Underwriters Laboratories
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Appendix A
Working Clearances for Electrical Equipment
TABLE 1

Working Clearances

0-150 3Mm

151-600 3M
601-2,500 3 & 5
2,501-9,000 & 5 6’
9,001-25,000 - 6 o
25,001-75 kv ¥ 6’ 8 10°
Above 75 kV ¥ 8 10° 12
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Appendix B
ENERGIZED ELECTRICAL PERMIT SAMPLE (Found in NFPA 70E)

ENERGIZED ELECTRICAL WORK PERMIT

PART 1: TO BE COMPLETED BY THE REQUESTER:

Job/Work Order Number
(1) Description of circuit/equipment/job location:

(2) Description of work to be done:

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

Requester/Title Date

PART 1l: TO BE COMPLETED BY THE ELECTRICALLY QUALIFIED PERSONS DOING THE WORK:

Check when
complete

(1) Detailed job description procedure to be used in performing the above detailed work: O
(2) Description of the safe work practices to be employed: O
(3) Results of the shock risk t:

(a) Voltage to which personnel will be exposed O

(b) Limited approach boundary O

(c) Restricted approach boundary O

(d) Necessary shock, personal, and other protective equipment to safely perform assigned task O
(4) Results of the arc flash risk t:

(a) Available incident energy at the working distance or arc flash PPE category O

(b) Necessary arc flash personal and other protective equipment to safely perform the assigned tagk O

(¢) Arc flash boundary |
(5) Means employed to restrict the access of unqualified persons from the work area: O
(6) Evidence of completion of a job briefing, including discussion of any job-related hazards: O

(7) Do you agree the above-described work can be done safely? 0 Yes O No (If no, return to requester.)

Electrically Qualified Person(s) Date

Electrically Qualified Person(s) Date

PART lll: APPROVAL(S) TO PERFORM THE WORK WHILE ELECTRICALLY ENERGIZED:

Manufacturing Manager Maint /Engi ing M
Safety Manager Electrically Knowledgeable Person
General Manager Date

Note: Once the work is complete, forward this form to the site Safety Department for review and retention.

© 2014 National Fire Protection Association NFPA 70E

Figure J.1 Sample Permit for Energized Electrical Work.

T0E-88 ELECTRICAL SAFETY IN THE WORKPLACE 2015 Edition m
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