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Online Continuing Education

Opportunities in Safety

Columbia Southern Uinkversity’s Department of Continuing Education is proud to offer courses
that allow students the oppartunity to enhance their current careers and provide them with

refevant raming
Safety Course Information

Continuing Education courses are completely online, open enrollment, and
students are given 10 weeks to complete.

Continuing Education course fees include textbooks and other learning materials.
Certificates of Completion are issued after successful completion of CEU course.

Online ASP" and CSP* Exam Prep Courses provide students with a comprehensive
review of the ASP" and CSP” subject matter.

For more information, please visit our website at ColumbiaSouthern.edu/SafetyCEU,
contact ContinuingEd@Columbiasouthern.edu or call 300.3131992,

csgb¥mBRlNA ColumbiaSouthern.edu/SafetyCEU » 800.313.1992
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Orange Beach, Ala, [ Gainful employment information available at ColiimbiaSouthern, edivThsclosure
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ELIMINATE FALL HAZARDS

AT YOUR FACILITY WITH THE SRC360 MOBILE RAIL SYSTEM

ooy LR I

SAFETY RAILIHES AHE YOUR BEST I]EFEHSE
* COMPREHENSIVE FALL PROTECTION
* NO HARNESS REQUIRED
» COMPLIANCE FOR ALL TRADES ON YOUR RI]IIF

FROM START TO FINISH, FALL PROTECTION AND
PEACE OF MIND HAVE NEVER BEEN EASIER

OSHA COMPLIANT | NON-PENETRATING | EASY INSTALLATION

We offer a full menu of fall protection = EXPERT ADVICE

products addressing individual = FACILITY SITE SURVEYS & &
hazards or combined together for a CAD MODELING

PROTECT LIVES.
BE OSHA COMPLIANT.

comprehensive, 100% fall protection  FULFILLMENT. DELIVERY. CONTACT US TODAY.

solution for the entire facility. INSTALL & SIGNOFF MADE IN USA =

ANALYZE » SPECIFY « MANUFACTURE = INSTALL ASK ABDUT OUR TURNKEY SOLUTION PACKAGE

) §°fetVR°"C°mD°nV SAFETYRAILCOMPANY.COM | 888.434.2720
all Protection for Life and Compliance
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|AD-TOP

LADDER TIE OFF POST

LADDER COMPLIANCE MADE EASY

LAD-TOP SECURES YOUR FIXED LADDERS
KEEPING YOUR WORKERS SAFE FROM FALL

LAD-TOP® was designed with one thing in mind: worker safety. OSHA's Walking Working Surfaces
Standard 1910.27 now requires all new fixed ladders over 24 feet to have a ladder safety system in
place. We had safety on the mind long before it became a requirement.

EASY INSTALLATION

LAD-TOP® is self-supporting making it simple to
install. Four standard bolts + five minutes and you
are done!

BUILT TO A HIGHER STANDARD

There is no standard when it comes to protecting
your employees. Our products are built to surpass
the minimum standard and are some of the only
products designed and tested to comply with
OSHA and ANSI Z359.18-2017 standard.

FITS YOUR EXISTING HARDWARE

Two LAD-TOP® options are available: one for
front ladder exit and one for side ladder exit.

D
&

INDUSTRY LEADING CORROSION PROTECTION

LAD-TOP® offers you up to 2,5x corrosion protection
with a Duplex coating of hot dip galvanized and
powder coated paint of your choosing.

INTERCHANGEABLE SRL

LAD-TOP® is interchangeable with your existing
self-retracting lifelines. The product will work with
SRLs you already own. You are not limited to
where you choose to source them.

AFFORDABLE USA QUALITY

LAD-TOP® s 100% sourced and assembled in
the USA. Ask us about volume discounts!

FALL PROTECTION AT ITS BEST

Contact us today to learn more about LAD-TOP® and how to order for your facililty!

ladtop.com | 270.415.5201 | 5050 Leonard Futrell Rd., Paducah, KY 42001



http://www.ladtop.com

Setting new industry benchmarks for
performance and maintenance

JLG Industries, Inc., an Oshkosh Cor-
poration company and leading global
manufacturer of mobile elevating work
platforms (MEWPs) and telehandlers,
elevates the access industry once again
with its now available all-electric DaVin-
ci™ AE1932 scissor lift. Featuring zero
hydraulics to help eliminate job site leaks
and zero emissions to help control job
site pollution, this 19-ft (5.79 m) scissor
lift is purpose-built for applications where
stringent environmental regulations must
be met.

Every component on the DaVinci scissor
is fully optimized, including the control,
lift, drive and steering systems, to reduce the machine’s energy consumption by up to 70% as compared to a
traditional scissor lift. This reduced energy consumption allows for the use of a single, lithium-ion battery.

“The DaVinci AE1932 scissor lift represents the next generation of electrification,” says Shashank Bhatia,
senior director of engineering for MEWPs at JLG. “While there is no shortage of battery-powered or electric
scissor lifts on the market today, these other models continue to include hydraulic cylinders for actuation,
which require hydraulic oil for operation, leaving the possibility open for messy leaks on sensitive job sites.
JLG continues to push the envelope in innovation around the entire construction ecosystem, from our rental
partners to job sites. This new JLG® all-electric machine unlocks new possibilities and applications where
these types of machines could not be used in the past due to concerns surrounding leaks.”

Control System

DaVinci lifts use a distributed architecture where each system (lift, drive and steer) is connected inde-
pendently, helping reduce voltage drops and latency, while enabling the control system on the scissor to
connect and communicate directly with each system.

Because the control system is fully connected to the entire machine, the DaVinci scissor can transmit data
back to operators, fleet managers and service technicians via Bluetooth and cellular networks. This sets the
stage for new features like the DaVinciGo app. This app provides real-time machine health and battery sta-
tus information and the ability for service technicians to perform remote diagnostics and push over-the-air
software updates.
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TRAINING
Advanced & Industrial Fire
Drilling’& Well Control

Safety & Survival '

JAAY ‘5\ SERVICES & SOLUTIONS

Competence Managemen Rigging, Lifting & Cra
Crisis Management Crisis Management

mergency Respons ealth,'Safety & EnVironment
raining Management Services “* Digital Tra_
ailormade Courses " Technical e

Maritime Licensing ~ Renewables
~ STCW Refresher Training ~ Maritime

iy \

R I O N t HOUMA, LA | LAFAYETTE, LA | HOUSTON, TX
€ U oo Qety utec For course dates, locations and to book
your classes: 1.866.404.9564 or
www.relyonnutec.com bookings@us.relyonnutec.com
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SAFETY BARRIERS & GUARDS

SAFETY BARRIERS

v

PIPE COLUMMN CORNER BOLLARDS
GUARDS GUARDS SHIELDS

HAMDRAILS & GATES

RACK GUARDS

QUIK-STEP STAIRS TRAK-SHIELD

Downspout Pipe Guards, HDPE Bollard Covers
and many other safety products available,

www.omegaindl.com
800-521-8272

Drive System

The drive system on the all-electric DaVinci lift has
permanent magnets which generate torque and create
motion to spin the motor. It is estimated that perma-
nent magnet performance can increase the efficiency
of a motor by up to 20-30% on average. Motors with
permanent magnets have a long life and require zero
serviceability.

Steer System

For smooth operation, the independent controllers of
the DaVinci lift's steering system are designed to help
reduce tire scrubbing on job sites, which helps control
tire wear and limits damage to sensitive flooring.

The AE1932's intuitive steering system allows DaVinci
lift operators to easily maneuver the machine into and
around, narrow-access and space-restricted areas to
get work done where it's needed.

Lift System

The lift system on the new DaVinci scissor lift is de-
signed with an electromechanical lift actuator, replacing
the hydraulic cylinder design of traditional electric scis-
sor lifts. Since there are no hydraulics, the AE1932 does
not leak, which means it can be used without diapers.

“The simplified design makes the AE1932 noticeably
different when working at height,” says Rafael Nunez,
senior product manager of scissor and vertical lifts at
JLG. “Traditional battery-powered lifts have hoses rout-
ed throughout the scissor stack, whereas the DaVinci
lift has no hoses for a clean, modern appearance with
significantly reduced maintenance and service require-
ments.”

Furthermore, the DaVinci scissor lift system is engi-
neered to recover energy as the platform descends,
sending it back to the battery to help maximize use
between charges.

Battery System

DaVinci lifts can be fully charged in as little as 3-1/2
hours, increasing its utilization throughout the workday
as compared to traditional electric powered lifts that
require up to 3 times longer to charge.

For additional productivity gains, the system can also
be opportunity charged in 5 minutes or less for 100 ft
(30.48 m) of drive, plus enough torque for loading.
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Safety Awareness
and Knowledge

The two most valuable tools on any job.

The need for qualified workers and skilled
labor has never been so strong. Whether you
are looking to onboard and train new workers

or enhance and expand the valued skills of

experienced workers, quality training is the
foundation that promotes safety and
production efficiency.

If your goals are to centralize, standardize,
or enhance your training, let us share our
expertise to help you build a custom
training solution...using your
content or ours!

Learning
Solu’rions

ATPLearningSolutions.com

0000

ATFP Leaming Solutions is & division of The ATFP Group, Inc.
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WE HAVE THE
ROPE TO GET
THE JOB DONE.

Buchneel” R()pe

800-358-7673 www.bucrope.com

The DaVinci lift's lithium-ion battery can last up to
10-years, which means that the battery should not
need to be replaced, and requires no maintenance,
throughout the entire design-life of the scissor lift.

In addition, the DaVinci lift features an advanced bat-
tery management system that monitors the machine’s
charge and usage, while providing detailed diagnostic
information about the battery and charge systems via
the DavinciGo App.

Performance Specs

The all-electric DaVinci AE1932 scissor lift answers the
industry's expectation for performance and produc-
tivity in 19-ft (5.79 m) scissor lifts, including an indoor/
outdoor 606-Ib (275 kg) capacity rating.

The DaVinci AE1932 lift has a 4-mph (6.44 km/h) travel
speed, which is up to 2x faster than a traditional
scissor lift. This enables the machine to move quickly
around job sites.

Another productivity enhancing feature is progressive
elevated drive speed, a JLG industry first. This function
slows the unit down as its elevated, instead of default-
ing to 0.5 mph (0.80 km/h) like a standard scissor lift.

The machine has a compact footprint, weighs 3,450 Ib
(1,564.89 kg) and 25% gradeability.

DaVinci lifts also comply with the latest ANSI and CSA
industry standards, featuring a load sensing system,
self-closing gate and the JLG QuikFold rail system. It
comes standard with JLG Mobile Control, allowing
users to drive, steer and load the scissor lift from any
iOS or Android mobile device.

“With its productivity features for end-users, the
DaVinci AE1932 scissor lift sets a new benchmark in
the industry for both performance and maintenance,”
says Nunez.

For more information about the JLG DaVinci AE1932
scissor lift, please visit www.allelectricscissor.com.

For more information about JLG, visit www.jlg.com.

www.jlg.com
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New PROTECTOR Shields Provide Highest Level of Safeguarding to
Milling Machines, Drills and Other Metal Cutting Equipment

When it comes to milling machines and drills, a safety shield can make the difference between a productive
day and a very serious injury. Yet sometimes a standard shield isn>t rugged enough, or it limits visibility due
to reflectivity, or an operator is able to simply bypass it by pushing it out of the way, thereby making the

machinery unsafe to operate.

To combat these issues, Rockford Systems has introduced PROTECTOR Shields for safeguarding mills, drills,
lathes, grinders and other cutting and turning machines. Constructed of 14-gauge powder-coated steel and
thick 3/16" shock-proof, scratch-resistant polycarbonate, PROTECTOR shields defend operators from flying
debris, lubricants, coolants and swarf. Plus, they incorporate cool, bright LED lighting into the frame to illu-
minate the work area for shadow-free, detailed visibility so nothing is missed by the operator. Some models
also feature color-changing LED lights to indicate when the shield is open or closed. For additional protec-
tion, an interlock will disengage power and prevent a connected machine from starting up when a PROTEC-
TOR shield is not in the correct work position, thereby solving the operator bypassing problem. An optional

safety monitoring relay can also be added to monitor the interlock switch for failure or damage.

Rockford Systems PROTECTOR Series Shields are modular in design so that shape, size, mount, arm, offset,
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It's not always romantic...

Make sure your power equipment
is fully operational.

With over 35 years experience, Cadick Corporation uses state-of-the-art
software and standards of IEEE, ANSI, NFPA, and other applicable
industry regulations to develop customized engineering studies for

your facility.

- Extensive analysis & reporting - Engineering studies
- Fabrication & installation - Electrical safety services
- Comprehensive electrical safety audits - Training

The benefits of using Cadick engineering services include:

- Safe and efficient operation of the electric
power system

« Reduced fees and fines incurred due to poor
power factor or other such problems

« Reduced power bills

- Compliance with regulatory standards such
as OSHA and NEC

« Protective device settings that provide the
most optimal mix of properly rated &
calibraded protective equipment

- Enhanced safety of personnel for arcing events

adick
Call 800-931-8573 or visit
cadickcorp.com for more information.

orporation
D
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Get Cool'

Extend
transformer
life!

Increase
transformer
capacity up
to 166%!

e expert technical assistance e large inventory

e [ow sound levels ® one-piece cast aluminum blades

® energy-efficient motors ® palvanized or stainless steel guards

Family Cuwned Since 1552

Agricultural Weather Protection’ Heat Houser: An accessory for fractors
that channels heat from the engine back to the operator

Industrial Weather Protection: 35 Kab King, Heat Tube, HCI Heal-Houser
An accessory for industrial machinery that protects operator from the element

Kolaps-A-Tanks: Portable water tanks that are NSFIANSI Standard 61
approved for contact with drinking water,

Fire Kolaps-A-Tanks. Collapsible water tanks used in rural areas.
Decontamination Booths: DBES used in hazardous incidents
Vishicle Cvarfoad Signs / Safety Flags: Used in the trucking industry.

If a product you nesd can be made of canvas or vinyl coated nylon, chances
are we can sew if, heat seal i, or silkscreen it.

Burch Manufacturing Company, In.
618 15t Avenue North « Fort Dodge, lowa 50501
Fhone: 515-573-4136 « Fax:515-573-4138
burchmfg@frontiernet. net « www.burchmfg.com
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lighting, interlocking and safety monitoring is eas-
ily configured to provide the best solution for the
specific machine. PROTECTOR shields are manu-

factured by Rockford Systems LLC in Rockford, Il-

linois, USA and available for immediate ordering.

To learn more visit https://www.rockfordsystems.
com/product/PROTECTOR-series-shields/

ABOUT ROCKFORD SYSTEMS LLC

Headquartered in Rockford, lllinois, Rockford Sys-
tems LLC delivers industrial plant safety solutions
for organizations using metalworking, automa-
tion, material handling or thermal processing in
their operations. Since 1971, Rockford Systems
has specialized in the design and installation of
over 25,000 safeguarding solutions for industrial
fabrication equipment and manufacturing sys-
tems that exceed applicable safety regulations

and standards.

Rockford Systems offers trusted industrial turn-
key safeguarding solutions including scalable
assessments, audits and inspections, training and
education, consulting and policy development,
and over 10,000 safeguarding products. Rockford
Systems also provides turnkey combustion safety
solutions including assessments and inspections,
as well as standardized and customized valve
safety trains. These extensive risk reduction
solutions enable organizations to dramatically
improve compliance and worker safety while

maintaining productivity.

www.rockfordsystems.com/product/PROTEC-
TOR-series-shields/
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COMPREHENSIVE
LOADING DOCK SOLUTIONS

ONE OF THE BUSIEST PLACES IN THE PLANT DESERVES
THE HIGHEST DEGREE OF FALL PROTECTION

_ gﬂ Tl ﬁuqm OCK BATES
e GATES LIFTS »..\

SHIPPING PIT RAILINGS SWING AND ROLLER GATES SELF-CLOSING GATES

At Satety Rail Company, we offer comprehensive fall protection

systems that provide barrier protection for dock doors, shipping pits, PROTECT LIVES.
equipment storage areas and more. Systems that prevent accidents S BE OSHA COMPLIANT.
while keeping employees secure and productive in their workplace. CONTACT US TODAY.

"kv/}j“ SafetyRailCompany  srervraicompany.com | 888.434.2720

Fall Protection for Life and Compliance
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About Safety Through A
Engineering
Safety Through Engineering, Inc. is a Structural
THROUGH

and Safety Engineering, Expert Witness, Safety S I E
ENGINEERING

Training and Consulting firm with the reputation
SUSTAINABLE SAFETY"®

Phone: 937-964-1900
E-mail: info@ste4u.com

as a pioneer of innovative design and safety
solutions. For over 35 years we have provided
cutting-edge design services by expanding

traditional engineering approaches.

At STE, we incorporate new concepts and
technology throughout our projects with 3D
BIM, finite element analysis, fabrication
drawings and a plethora of services. Fueled by a

forward thinking team, STE serves a superior

Obtaining Sustainable Safety®
client base with innovative industry solutions. in Design

Why Choose Us “Our approach to any design must
Uniquely qualified engineers, construction consider all possib'e outcomes,
specialists, fall protection experts and advanced especially the safety of the
safety trainers, STE's team of professionals individuals for whom and through
advocate solutions based on practica| whgm our designs are intended.“
experience, emerging technology, customized Mike Wright
education and specialized training. President, STE Inc.
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Engineering

STE is recognized for safe, sustainable,
cost effective designs and analyses

Training

Knowledge facilitates wisdom, which

facilitates innovation

Safety Consulting

Efficiency is reached with usable solutions
that synchronize safety and engineering

Expert Witness

Let us help you understand and untangle
the complexities
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Brass Knuckle® SmartCut™ BKCR303 offers dexterity, grip, and cut protection

OSHA estimates that more than 70 percent of hand and arm injuries could be prevented with the prop-
er protective equipment. Lack of compliance is often the greatest challenge to workplace safety, and
compliance increases when PPE is comfortable to wear. That means considering form and fit as well as
function.

Brass Knuckle® SmartCut™ BKCR303 gloves succeed on three fronts by providing dexterity, grip and
ANSI cut level A2 protection. This triple threat is accomplished with a glass fiber and ultra-high-molec-
ular-weight polyethylene (UHMWPE) shell — a composite yarn that has a strength-to-weight ratio eight
to 15 times greater than steel — and polyurethane coating. The thinner, 13-gauge material delivers
deftness without trading away its inherent cut-resistance.

The non-sticky polyurethane coating on the palm and fingers features excellent grip, even against oils,
fats, and greases, and can deliver enhanced puncture protection and abrasion resistance, all without

adding bulk or reducing touch sensitivity.

In addition, the glove’s uncoated back and wrist improves ventilation. A seamless and stretchable full
knit wrist provides a snug fit and prevents dirt, debris, and cold from getting inside glove. Color-coded
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Unitrex XS Max Wear.
Unmatched performance in the field
and in the boardroom.

Electric line stringing is easier and more economical with Unitrex™. Made with a core of Honeywell
Spectra®, it is up to 10 times lighter than steel, while delivering comparable strength. The urethane-
coated polyester jacket provides excellent abrasion resistance for great productivity that lasts.

To learn more, visit www.yalecordage.com

YALE CORDAGE

Performance, Passion. Possibilities.

77 Industrial Park Aoad | Saco, Maine 04072 | p (207) 282-3306, f (207) 282-4620
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cuffs easily indicate glove size.

Jnm Industries, Inc.
950 Anderson Rdmnox 388
' l.ﬂchﬁald MI 49252-0388 Brass Knuckle designed the

BKCR303 to provide enhanced
Since 1932 flexibility and deliver the right

balance of mechanical protection,
performance, and comfort. For
more information, visit https://
www.brassknuckleprotection.
com/products/BKCR303.

www.brassknuckleprotection.com

SLIP AND FALL PREVENTION! [4t%

TESTING DYNAMIC
COEFFICIENT OF
FRICTION (DCOF)

ASM 925
DIGITAL ASM 825A SLIP METER

WET AND DRY TESTING A e
CALIBRATES TO ANSI/NFSI B101.1 FE=arT

SAFE FLOORS MAY INCREASE PRODUCTIVITY
AND WILL CERTAINLY REDUCE LOSSES

SCOF RESULTS WITH AN EASY-TO-USE
PORTABLE FLOOR FRICTION TESTER

PH: 941-681-2431 | FAX: 941.681.2487

AMERICAN SLIP METER°
WWW.AMERICANSLIPMETER.COM
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EXIT DOOR KIT B = NEED HELP WITH YDLJR

GREAT FOR INDUSTRIAL mf@e.  COMBUSTIBLE DUST?

EXI] BUILDINGS, SCHOOLS AND
SPORTS COMPLEXES

PHOTOLUMINOUS KIT
INCLUDES:

* Tape for door marking
* Low-lavel exit sign
* Reverse exit sign

& SOLUTIONS
safe -T- nnse Dust Hazard Analysis Incident Investigation

LEAYE NO- DOUBT » THIS WAY OUT » EXIT SAFELY

1-B55-723-6673 » SALES@SAFETNOSE.COM NFPA & OSHA Compliance Dust Testing

W dustoonsolumions com
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Low Voltage Electrical
Hazards in the \Workplace

Each year 120 Volt circuits cause more deaths and injuries
than circuits of all other voltage levels combined. Such
low-voltage circuits are extremely hazardous for two
reasons. First, low-voltage circuits are the most common
because they are the final distribution voltage, 240V, 208V,
and 120V circuits are used throughout residential, com-

mercial, industrial, and utility systems.

The second reason for extreme danger of low-voltage cir-
cuits is user apathy. Comments such as “It can't hurt you;
it's only 120 volts” are heard all too often. 120 Volt circuits
can produce currents through the human body that can
easily reach fibrillation levels. Consider a perspiring

worker using a metal electric drill with one foot immersed

20 SZM « March 2021

in water. Clearly under this condition a worker can be
subjected to a lethal shock. Furthermore, if sustained

for a sufficient period, 120 Volt contact can create severe
burns. 1 will spell out several techniques to avoid electrical
incidents later in this article.

Warning Signs

It is my opinion that we have dumbed down our society’s
electrical safety knowledge by placing “DANGER - HIGH
VOLTAGE" signs on every level of voltage and have led the
population to believe the only voltage that is dangerous is
high voltage. In reality, and by OSHA voltage standards,
most people in American workplaces are always exposed

to low voltage and almost never exposed to high voltage.




Electrical Hazard Warning Signs should be labeled “DAN-
GER - HAZARDOUS VOLTAGE,” to help people understand
that all voltages are potentially dangerous. Based on the
fact we kill more people on low voltage than any other
voltage, “HAZARDOUS VOLTAGE" markings make a lot of

sense.

A Common Low-Voltage Hazard Sources
Some of the low voltage hazards that lead to electrical
shock and electrocution hazards are related to the use of

extension cords and portable electric tools.

Extension cords that are not handled properly can easily
become an electrocution hazard. If cords are twisted up,
run over with forklifts, pinched or crushed, or if the jacket
is broken at the plug cap or where the cord is wrapped
around a drill, saw or grinder, the ground conductor can

easily become broken.

Frequently, ground pins are broken off so the cord can
be plugged into a two-wire receptacle that does not have
a ground. Or, a three-prong plug is plugged into a UL
approved adapter designed to be plugged into a two-
pronged outlet. Plug caps are replaced by personnel that
are not electrically qualified and are improperly wired.
These situations create a death hazard because there is
no low impedance ground connection to cause enough
current to flow to blow a fuse to trip a circuit breaker to

clear the fault.

The Circuit is Grounded

We have all heard many, many times a phrase that should
have never been uttered in the first place. That phrase

is: “Electricity always takes the past of least resistance.”
Because of this misunderstood statement, many assume
that all current will flow through the ground wire. Howev-
er, this statement is only partially true! The truth is that
electricity takes every path available to it no matter what
the resistance of the path, and there is almost always

more than one path.

For example, when an electric tool equipped with a three-

prong plug shorts out, the person holding the tool is an

alternate path to the earth; thus, the current will split
between the person and the electrical ground wire. If the
ground conductor is broken, or if the ground pin has been
broken off the plug, or the 3 prong plug is plugged into

an adapter and energized from a 2 prong receptacle, and
the tool shorts out, the person becomes the only path to
the earth. In either of these cases, there may be enough

current through the body to be fatal.

How much current is enough?
There is no safe path through a human body for electrical
current That is - any current through the body from an

external source can cause unwanted results depending on

magnitude.
Current Effect
1 mA Barely perceptible
1-3 mA Perception threshold (most cases)
3-9 mA Painful sensations
9-25 mA Muscular contractions (can't let go)
25-60 mA Respiratory paralysis (may be fatal)
60 mA or more Ventricular fibrillation (probably fatal)
4 A or more Heart paralysis (may restart through CPR)
5 A or more Tissue burning (fatal if vital organ)

Table 1 shows the approximate effects that current may
have on the human body. Several conditions may modify

any given effect such as:

The actual path through the body. For example, current
from the hand to the shoulder is not likely to cause fibrilla-

tion since it does not pass through the heart.

The length of time the current continues to flow. For
example, currents in the 9-25 milliamp range through the
heart for a short time, will probably not cause fibrillation
to occur. However, since the victim may not be able to

release contact, fibrillation may indeed result.

The health and other physical characteristics of the indi-

vidual receiving the shock.

The frequency of the current flow may make a difference.

Different frequencies of current affect the body in differ-



ent ways. All the values in Table 1 assume frequencies of

60Hz or lower.

Example

If the path through the body has 7,500 Ohm resistance,
and the tool is energized at 120 volts, the resulting current
flow through the person is 0.016 of an Ampere, or 16
milliamps. When you pass current through a muscle, the
muscle contracts. When the current reaches the level
where the muscle contracts and the person loses volun-
tary muscle control, it is referred to as the let go threshold
or paralysis threshold. This means that the muscles clamp
down and the victim cannot release their grip on the

shorted tool.

Fibrillation
When the heart is in fibrillation, it flutters arrhythmically
and does not pump any blood. Fibrillation of the heart is

the most common cause of low voltage electrocutions.

As you can see in Table 1, the range of current flow for
this example is between 9 and 25 milliamperes. This
varies among individuals. Even with that small amount of
current, the victim can be paralyzed and can do nothing
to help themselves. If no one is available to rescue the
victim, their heart may start to fibrillate.

There are no documented cases of anyone’s heart going
into fibrillation and returning to normal rhythm without
the assistance of outside intervention. If the heart goes
into fibrillation and there is no one available and trained
on the use of an AED (Automatic External Defibrillator), the

person will die.

Protection from the effects of electrical shock

Most untrained and even some well-trained employees
do not understand that anytime you place your hand on

a piece of energized electrical equipment, you become a
resistor in parallel with a short piece of conductive wire

or metal structure. The voltage characteristics of parallel
resistors is that each of the parallel resistances experience

the same voltage drop across them.

Generally, breakers and fuses in industrial installations
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are sized according to the current carrying capacity of the
conductors installed in the circuit. Everything is installed
according to the National Electrical Code (NFPA 70) and
are designed to not overheat the conductor and thereby
prevent burning the plant down. This means that the fuses
and circuit breakers in a system cannot be depended

upon to protect the worker from shock.

Ground Fault Circuit Interrupter (GFCI)

The only electrical device designed to protect personnel
is @ GFCI. This device will trip for currents between 4 and
6ma. They are equipped with a breaker in the energized
leg that will trip within 25 milliseconds If a person is hold-
ing a steel cased tool that shorts out with bare hands, all
the time the case of the tool is energized they are part of

the circuit with current flowing through their body.

OSHA and the NEC rules mandate the use of a GFCI any-
time portable energy supply is used. This means anytime
you use a portable generator or an extension cord in the

workplace the use of a GFCl is mandated.

Qualified workers and job safety briefings

OSHA states that qualified electrical workers are the only
personnel that can be exposed to voltages greater than

50 volts. NFPA 70E 2018 Edition defines Qualified Person.
“One who has demonstrated skills and knowledge related
to the construction and operation of electrical equip-
ment and installations and has received safety training to
identify the hazards and reduce the associated risk.” Note
that only qualified persons may work on or near energized

conductors.

OSHA also mandates a Job Briefing be held before the
start of each job. “The employee in charge conducts a
job briefing that meets paragraphs (b), (c), and (d) of this
section with the employees involved before they start

each job.”

“The briefing shall cover at least the following five sub-
jects: Hazards associated with the job, work procedures
involved, special precautions, energy source controls, and

personal protective equipment requirements.”



The number of briefings: “At least one before the start of
each day or shift. If the work or operations to be per-
formed during the workday or shift are repetitive and
similar, at least one job briefing shall be conducted before

the start of the first job of each day or shift.

“Additional job briefings: shall be held if significant chang-
es, which might affect the safety of the employees, occur

during the course of the work.”

Extent of job briefings

“Short discussion: A brief discussion is satisfactory if the
work involved is routine and if the employees, by virtue
of training and experience, can reasonably be expected
to recognize and avoid the hazards involved in the job. A
detailed discussion shall be conducted if the employee
cannot be expected to recognize and avoid the hazards

involved in the job.”

“Detailed discussion. A more extensive discussion shall
be conducted: If the work is complicated of particularly
hazardous, or, If the employee cannot be expected to rec-

ognize and avoid the hazards involved in the job.”

“Working alone: An employee working alone need not con-
duct a job briefing. However, the employer shall ensure
that the tasks to be performed are planned as if a briefing

were required.”

When the heart is in fibrillation, it just flutters and does
not pump any blood. Fibrillation of the heart is the most

common cause of low voltage electrocutions.

Training requirements

Training, or lack thereof, is a relatively large problem in the
United States. OSHA and NFPA 70E lay out mandates and
responsibilities. An example can be found in NFPA 70E
2018 Edition in Article 105.3, and | quote it here:

“Responsibility. The employer shall have the following

responsibilities:

«  Establish, document, and implement the safety-re-

lated work practices and procedures required by this
standard.

+  Provide employees with training in the employer’s
safety-related work practices and procedures.

+  Employee Responsibility. The employee shall comply
with the safety-related work practices and procedures

provided by the employer.”

Another excellent information source is the Informative
Annex Section published in NFPA 70E 2018 Edition.
Informative Annex K. General Categories of Electrical
Hazards. Lists General information pertaining to Electrical
injuries and fatalities, and general categories of electrical
shock and electrical burns. It states, “About 98 percent of
fatal occupational electrical injuries are electrical shock in-
juries. 40 percent of electrical incidents involved 250 volts
or less and were indicative of a misperception of electrical

safety as a high voltage issue.”

Informative Annex Q - Human Performance and Work-
place Electrical Safety

Annex Q states: “Based on studies done by high-risk
industries indicate human error is often a root cause of
incidents. The premise of this annex is that human error

is similarly a frequent root cause of electrical incidents.”

Summary

This article considers some of the safety-related concerns
that apply to low voltage circuits - that is, circuits of 1,000
Volts ac or less and 250 Volts dc and less. Workers should
treat low-voltage with the same degree of respect afford-

ed medium and high-voltage circuits.

Electrical safety does not just happen. It requires knowl-
edge of the electrical hazards and potentially hazardous
conditions and situations. And, it takes constant effort
and vigilance to maintain an electrical safety program,

whether you are working alone or with other employees.
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