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Sponsored By GlenGuard Compliance

Changes to NFPA 70E® 2021
for Electrical Safety in the Workplace®

IMPORTANT TO KNOW
Electricity has long been recognized
as a serious workplace hazard, for
both people who work directly with
it - such as electricians and engineers
- and others who may work with elec-
tricity indirectly. Potential sources of
exposure are many: overhead lines,
cable harnesses, circuit assemblies
and more. In a fraction of an instant,
an electrical incident can kill, injure,
or disable a worker. Electrical inju-
ries to workers can result from elec-
trocution, shock, burns, or from falls
caused by the worker coming into
contact with electrical energy. In
2018, 160 workers were killed and
1,560 injured in U.S. workplaces,
according to the Electrical Safety
Foundation International (ESFI). 1
More than half of the fatal electrical
injuries that year occurred in the con-
struction industry.

NFPA 70E, which was originally de-
veloped at OSHA’s request, is con-
sidered the definitive standard for
electrical safety in the workplace.
It includes information about arc fl
ash incident energy, lockout-tagout
procedures and personal protective
equipment (PPE) that can mitigate
the risk of an electrical injury.

STANDARD REQUIREMENTS
Whenever possible, turn off electrical
power during the work being done

and verify that it stays off until the
task is completed. This can be done
by: individual qualified employee
control; simple lockout/tagout or
complex lockout/tagout.

When it is necessary to work “live”
near exposed energdized parts, a live
work permit that describes the work
to be performed and why it must be
performed should be signed by the
customer, engineers or other person
in charge.

For shock protection, these shock
hazard boundaries should be de-
termined: limited approach and
restricted. These boundaries help
identify who should be allowed (i.e.,
only qualified persons can enter the
restricted approach boundary) and
when workers must use voltage-rated
rubber gloves and fiberglass tools.

Arc flash boundary must also be de-
termined. Anyone working closer
than 48in to live parts must wear
PPE to protect against arc flash. This
may include overalls, jackets, and
vests made of material that blocks
heat energy and that has non-condu-
cive hardware.

The arc flash PPE categories must
be determined, based on tables pro-
vided by the standard. The catego-
ries help electrical workers select the

correct type of PPE to wear, based
upon the task they are performing
live. Workers must wear appropriate
PPE whenever they are performing
tasks within the arc flash boundary,
whether or not they are actually
touching the live equipment.

Workers must wear appropriate
PPE whenever they are performing
tasks within the FPB, whether or not
they are actually touching the live
equipment.

A LOOK AT THE REVISIONS

Home of the 2021 revisions have
been reorganizing. For instance,
Article 110 of the standard — General
Requirements for Electrical Safety-
Related Work Practices — has been
revised to consolidate general re-
quirements for electrical safety-re-
lated work programs, practices and
procedures from other articles. The
fi rst priority in implementing these
work practices is hazard elimina-
tion. Energized electrical conduc-
tors and circuit parts operating at
voltages equal to or greater than 50
volts are to be put into an electrically
safe condition before an employee
performs work if the individual is
within the limited approach bound-
ary and/or the individual interacts
with equipment where conductors or
circuit parts are not exposed but an

“Protecting workers is what inspires GlenGuard every day to engineer comfortable and
durable performance AR/FR fabrics for workwear. Although it's a voluntary standard, all of
our GlenGuard fabrics meet NFPA 70E requirements because GlenGuard believes that NFPA
70E is critical in the avoidance of unnecessary workplace injuries and fatalities.”
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increased likelihood of injury from
an exposure to an arc flash hazard
exists.

Electrical safety training for em-
ployees exposed to specific hazards
associated with electrical energy is
to be classroom-based, on-the-job, or
a combination of the two. New to
the 2021 edition: classroom training
can include interactive electronic
or interactive web-based training
components. The 2021 70E® edition
places a new emphasis on keeping
on fi le, documenting, and following
the recommendations of electrical
equipment and PPE manufacturers’
instructions. Manufacturers’ instruc-
tions sometimes have been skipped
because the information might be
hard to access, forcing workers to
dig through equipment packaging, or
small print instructions have made
readability difficult. Manufacturers
must now make instructions and
recommendations more readable and
more accessible.

Personal protective equipment (PPE)
constitutes part of NFPA 70E®. PPE
includes nonconductive head protec-
tion, eye protection, hearing protec-
tion, and arc-rated clothing whenever
there is possible exposure to an elec-
tric arc fl ash, insulating blankets,
and non-melting footwear. The 2021
edition addresses the common prac-
tice of wearing high-visibility vests
over arc rated clothing. In the past
qualified workers that were required
to wear high-visibility vests had to
remove the vests if the vest did not
meet the level of arc fl ash protection
required.

Now qualified workers can wear a
category 1 arc rated high-visibility
vests (4 cal/cm2) during the workday
and not have to remove it to perform
electrical troubleshooting or voltage
measurements. Acceptable electrical
safety footwear has been expanded
in the 2021 edition to go beyond tra-
ditional leather footwear to include
other types footwear other than
leather or dielectric as long
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as it has been tested to demonstrate
no ignition, melting, or dripping at
the estimated incident energy expo-
sure or the minimum arc rating for
the respective arc fl ash PPE category.

In addition, the definition of bala-
clava has been changed. The word
“hood” and “sock” were removed.
The new definition: an arc-rated
head-protective fabric that protects
the neck and head except for a small
portion of the facial area.

INCREASE YOUR KNOWLEDGE
The complete standard is available

online at: webstore.ansi.org or even

pre-order the National Electrical
Code® (NEC®), 2023 edition at
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Compliance starts at the core of every AR/FR garment. That’s why GlenGuard®

engineers maximum comfort and protection into every thread of fabric —
because workers who are cool and comfortable are less likely to cheat compliance.

What’s your AR/FR made of?
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Our new YouTube Channel, THE FRONTLINES, is designed to keep you
informed on issues relating to AR/FR PPE safety compliance»
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The OSHA standard for The Control of

Hazardous Energy (Lockout/Tagout)
Title 29 Code of Federal Regulations (CFR) Part 1910.147

IMPORTANT TO KNOW:

If your employees service or main-
tain machines, where the unexpected
startup, energization, or the release
of stored energy could cause injury,
then OSHA'’s Control of Hazardous
Energy (Lockout/Tagout) Standards
should be at the forefront of your
safety protocols and procedures.

According to OSHA, employees ser-
vicing 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 (LOTO)
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.

The LOTO 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 ap-
propriate lockout or tagout devices
to energy-isolating devices and by
deenergizing machines and equip-
ment. Remember, employees need to
be trained to ensure that they know,

understand, and follow the applicable
provisions of the hazardous energy
control procedures.

THE STANDARDS ESTABLISH
REQUIREMENTS THAT
EMPLOYERS MUST FOLLOW
AND OUTLINED BELOW

ARE THE MOST CRITICAL:

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

e 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.

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

e Develop, implement, and enforce

an effective tagout program if

machines or equipment are not
capable of being locked out.

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.]
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e Inspect energy control procedures
at least annually.

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

e 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.

INCREASE YOUR KNOWLEDGE:

Visit OSHA’s eTool for an interac-
tive training program that will ex-
pand your knowledge of the LOTO
standard. Additionally, OSHA has
various publications, standards, tech-
nical assistance, and compliance tools
to help you. These are available at

www.osha.gov.
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LockoutThgout
Procedures
Save Lives.

Maximize workplace safety and protect your
people with the power of a comprehensive
Lockout/Tagout solution.

This energy source has beell
OUT! Only the individual who
reverse side may remove this jo

Rely on our team of engineers and experts to Remarks :
develop, review, update, and digitize your
Lockout/Tagout (LOTO) program today. e

Looking for safety training solutions?

Our extensive catalog includes Lockout/Tagout
courses, NFPA 70E qualified person electrical - e
safety training, and more.

Visit seamgroup.com/training for details.

seamgroup.com | 866.772.6770 | contact@seamgroup.com
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Preventing Fire & Dust Explosions: NFPA 654

“NFPA 654 is a great place to start
when taking steps to identify haz-
ards and developing action items
designed to reduce risk within a
facility handling explosible or com-
bustible materials. There are NFPA
codes specific to an industry, but
NFPA 654 covers all other processes
where combustible material is pres-
ent.” Fauske & Associates, 1-877-
328-7531, https://www.fauske.
com/chemical-industrial/testing/
combustible-dust

HISTORY

NFPA 654, the “Standard for
the Prevention of Fire and Dust
Explosions from the Manufacturing,
Processing, and Handling of
Combustible Particulate Solids,” is an
all-encompassing standard on how to
design a safe dust collection system.
This standard also points people to
more direct standards that deal with
different types of dust and explosion
protection equipment.

In the U.S., OSHA and the National
Fire Protection Association (NFPA)
regulate combustible dust issues, each
with its own area of responsibility.
OSHA, together with local authori-
ties, enforces the NFPA’s combusti-
ble standards. OSHA’s Combustible
Dust National Emphasis Program
(NEP) outlines policies and proce-
dures for inspecting workplaces that

create or handle combustible dusts
that have the potential to cause a def-
lagration, fire or explosion.

The Standards Council of the
National Fire Protection Association
(NFPA), Quincy, Mass., issued
the 2013 revision of the NFPA
654 “Standard for the Prevention
of Fire and Dust Explosions from
the Manufacturing, Processing, and
Handling of Combustible Particulate
Solids.” This standard applies to all
combustible particulate solids or hy-
brid mixtures, regardless of concen-
tration or particle size, where the
materials present a fire or explosion
hazard. The owners or operators of
affected facilities are responsible for
implementing the requirements.

Some of the changes in the past 15
years include administrative controls,
such as safety-management prac-
tices; added training requirements
for contractors and subcontractors;
and incident investigation and re-
porting requirements. Important
sections regarding housekeeping
programs and hierarchy of clean-up
operations also are included in the
2014 revision. Incident history and
statistics clearly indicate that sec-
ondary dust explosions—caused by
inadequate housekeeping and exces-
sive dust accumulations—have cause
much of the damage and casualties

experienced in major industrial dust
explosions.

WHY STANDARD MATTERS

Dust explosions are an ever-pres-
ent risk faced by process plants that
handle combustible powders or other
bulk solids. To minimize this risk and
provide plant officials with practical
requirements to protect against dust
explosions, NFPA, in August 2005,
first revised NFPA 654 to include
Best Engineering Practice designed
to protect facilities from combustible
dust explosions.

Combustible dust is any finely di-
vided solid—such as flour, wood dust
or coal dust—that will burn when
dispersed in air and ignited. The stan-
dard identifies measures to be taken
to avoid dust explosions by designing
facilities and work practices that pre-
vent the production and spreading of
dust, as well as controlling ignition
sources, and provides mitigation rec-
ommendations for explosions that
cannot be prevented.

NFPA standards are typically ad-
opted by state fire marshals, insur-
ance companies and consultants. The
standard applies to “all phases of the
manufacturing, processing, blend-
ing, pneumatic conveying, repack-
aging and handling of combustible
particulate solids or hybrid mixtures,

“NFPA 654 is a great place to start when taking steps to identify hazards and developing
action items designed to reduce risk within a facility handling explosible or combustible
materials. There are NFPA codes specific to an industry, but NFPA 654 covers all other
processes where combustible material is present.”

/SFAUSKE

Fauske & Associates ® 1-877-328-7531
https://www.fauske.com/chemical-industrial/testing/

combustible-dust
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regardless of concentration or parti-
cle size, where the materials present a
fire or explosion hazard.” (paragraph
1.1.1)

KEY COMPLIANCE
REQUIREMENTS

The standard contains comprehen-
sive guidance on the control of dusts
to prevent explosions. The following
are some of its recommendations:

e Minimize the escape of dust from
process equipment or ventilation
systems

e Use dust collection systems and
filters

e Utilize surfaces that minimize
dust accumulation and facilitate
cleaning

e Provide access to all hidden areas
to permit inspection

e Inspect for dust residues in open
and hidden areas, at regular
intervals

e Clean dust residues at regular
intervals

e Use cleaning methods that do not
generate dust clouds, if ignition
sources are present

e Only use vacuum cleaners
approved for dust collection

e Locate relief valves away from
dust hazard areas

¢ Develop and implement a
hazardous dust inspection,
testing, housekeeping & control
program (preferably in writing,
with established frequency &
methods)

2022 Electrical Safety Standards | www .electricalsafetypub.com

When all of the recommendations of
NFPA 654 are met and the potential
for dust explosions is still present, an
explosion-prevention system should
be implemented where needed. IHW

RESOURCES:

To purchase the standard, go to the
NFPA catalog online store: https://
tinyurl.com/h4eb48n5
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OSHA 1910.144:
Safety Color Code for Marking Physical Hazards

Safety marking and safety signage in
the workplace is an important com-
ponent of an overall safety program —
and color is key to making it instantly
recognizable. It helps people identify
the nature of a hazard at a glance.
OSHA'’s safety color code regulation
makes use of primary colors which
have general, commonly understood
associations. Red in the workplace,
for example, represents danger or the
need to immediately stop an action or
a movement, just as it does in traffic
stop signs. Yellow denotes a warn-
ing. Red warns of a certain hazard,
while yellow alerts people to poten-
tial threats. In short, colors are an ef-
fective way to raise awareness about
hazards and help prevent incidents.

PROVISIONS OF THE
REQUIREMENT
Red - Per OSHA 1910.144. red shall
be the basic color for the identifica-
tion of: Fire protection equipment and
apparatus. It should also be used to
indicate:
¢ Danger. On safety cans or other
portable containers of flammable
liquids having a flash point at or
below 80° F, table containers
of flammable liquids (open

cup tester), excluding shipping
containers, shall be painted red
with some additional clearly
visible identification either in the
form of a yellow band around
the can or the name of the
contents conspicuously stenciled
or painted on the can in yellow.
Red lights shall be provided at
barricades and at temporary
obstructions. Danger signs shall
be painted red.

Stop. Emergency stop bars on
hazardous machines such as
rubber mills, wire blocks, flat
work ironers, etc. shall be

red. Stop buttons or electrical
switches which letters or

other markings appear, used
for emergency stopping of
machinery shall be red.

Yellow - Yellow shall be the basic
color for designating caution and for
marking physical hazards such as:
Striking against, stumbling, falling,
tripping and “caught in between.”

HOW COLOR IS PERCEIVED

Light is made up of wavelengths,
which fall along various parts of
the spectrum and thus, appear to be

different colors. When we “see” a
color, light travels into the eye and
interacts with receptors in the retina.
Those receptors send messages about
perceived color to the brain, which
activates familiar associations with
the colors being seen. Yellow is the
most visible color in the spectrum,
and the first one the eye will notice.
Red, which also has a long wave-
length, is the second most visible. In
color psychology, though, red is the
most intense hue, which is why it is
universally used to warn of impend-
ing danger.

In order to comply with the regu-
lation, managers must conduct a
thorough safety assessment of the
facilities and applications for which
they are responsible, and identify
areas, equipment and tasks which
should be marked with red or yellow.
In addition to the uses specified in
OSHA 1910.144, red and yellow can
be used to draw attention to:
¢ The need to use personal
protective equipment
¢ The location of emergency
equipment
e Communicate prohibited actions
¢ Communicate mandatory action

“Visual communication in the workplace is standardized by signs and color codes and has become an
important method for communicating hazards. OSHA and ANSI have identified specific safety colors
for consistency within the U.S. It is imperative that employers maintain their safety signage within
the workspace to properly communicate potential hazards and keep their equipment compliant. To
assist in this maintenance, Markal has created Paint-Riter®+ Safety Colors liquid paint markers which
are formulated to make durable marks that meet the OSHA and ANSI color standard for safety
identification. Paint-Riter®+ Safety Colors markers can be used for touch-up work of safety-colored
equipment or signage and can be used for OSHA compliant general

ARKAL

marking applications.”

Don Rice, Senior Product Manager, LA-CO Industries, Inc.

THE MARK OF WORK"™

800-621-4025, www.markal.com
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e Highlight health and safety warnings

e Mark specific dangers, such as wet floors
¢ Indicate emergency exits

e Compliance

Industrial grade paint and ink markers may be used to
comply with OSHA 1910.144. Choosing the right mark-
ers requires identifying the types of surfaces on which
they’ll be used and determining whether the markings
will need to be fast-drying, and permanent or semi-per-
manent. Paint markers, for instance, are optimal in
situations that require wear- and extreme-temperature
resistance. Ink markers are appropriate where the mark-
ings will need to be semi-permanent, as they can be
removed with solvents. Paint markers can be used on
smooth, rusty or clean surfaces and in operations that

Table of
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require quality control during manufacturing, and then
a clean surface for painting, powder-coating or plating.
There are low-corrosion markers that are appropriate for
use on stainless steel and other alloy metals. WMHS

INCREASE YOUR KNOWLEDGE
OSHA 1910.145 recommends additional color coding:
e Orange for CAUTION
e Fluorescent orange or orange-red for BIOLOGICAL
HAZARD

To read OSHA 1910.144, visit: https://tinyurl.
com/2p8fzs6a
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