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2026 EUFMC Utilty equipment, products May 31-June 3

Williamsburg Lodge and
Conference Center

Register at EUFMC.com

EUFMC 2026 Safety Speaker to
Focus on the Dangers of
Distracted, Impaired & Unsafe Driving

Mike Lutzenkirchen, Executive Director of the Lutzie 43 Foundation, will address EUFMC 2026 as the Safety
Speaker during the conference educational program. His presentation— Philip’s Legacy...what legacy are
you leaving?— will focus on the foundation’s mission to end distracted, impaired, and unsafe driving.

The Lutzie 43 Foundation was established in memory of Philip Lutzenkirchen, shortly after his death in
2014 at the age of 23. The former Auburn University student-athlete and star football player was killed in

a single-vehicle crash. Mike Lutzenkirchen, the father of the late Philip Lutzenkirchen, founded the Lutzie 43
Foundation to encourage safe driving by using Philip's life and legacy to inspire change.

During the safety presentation, Lutzenkirchen will detail the Lutzie 43 Foundation's 43 Key Seconds to Edu-
cate and Reinforce Safe Driving Behaviors. Companies can take advantage of the customizable program to
help make sure employees arrive to work each day and return home again safely. Each EUFMC attendee will
receive the Lutzie 43 Foundation 43 Key Seconds Essential Package.

Registration for EUFMC 2026 is now open.

Make plans today to attend the 73rd annual EUFMC in Williamsburg, Virginia. In 2026, the conference will
take place as the 250th anniversary of the United States of America draws near, in the same Historic Trian-
gle where the nation’s story began and its independence was won. Coinciding with the 100th anniversary
of Colonial Williamsburg, the 18th-century town and world’s largest U.S. history museum, EUFMC 2026 will
feature special events and celebrations.

In 2025, EUFMC attendees included 177 fleet representatives from 107 investor-owned utilities, 34 utility
contractors, 10 utility cooperatives, 12 municipal operations, and 14 other fleets that operate, manage and
maintain utility equipment. Included were 62 new fleet attendees and 4 new companies. Joining the fleets
were 350 supplier representatives from 97 companies.

EUFMC Highlights

Driving Safety, Sustainability & Technical Expertise, the conference educational program featuring presenta-
tions by fleet executives, manufacturers, and industry experts, and Roundtables where fleet representatives
and suppliers find solutions to mutual challenges.

The EUFMC Equipment Show and Drive-Through Demonstration includes exhibits and presentations of vehi
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cles, equipment, products, and services for utility fleet operations.

EUFMC's fourth annual Women in Utility Fleet gathering for women fleet professionals and women repre-
sentatives from manufacturers and suppliers of services for utility fleets.

Special Activities including the annual Golf Tournament, Colonial Williamsburg tours, a Sunrise Guided Run/
Walk, a spouse reception, a golf clinic, culinary demonstration, and yoga class, and a Spa and Service Break.

Connect today with EUFMC on LinkedIn to stay up to date on conference news.

SAVE THE DATE: EUFMC will be held May 31 - June 3, 2026, at the Williamsburg Lodge and Conference Center
in Williamsburg, Virginia.

For More Information, visit www.eufmec.com ¢
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The Unsung Heroes of Electrical Safety:
A Deep Dive into Arc Flash Gloves

In industries where high-voltage systems are part of daily operations—power generation, utilities, manufac-

turing, data centers, and maintenance—workers face one of the most catastrophic electrical hazards: arc
flash incidents. These events, which can reach temperatures exceeding 35,000°F (19,400°C), have the poten-
tial to cause devastating injuries in a fraction of a second. Amid the extensive suite of personal protective
equipment (PPE) designed to guard against this invisible threat, arc flash gloves stand out as a deceptively
simple yet technologically advanced piece of gear—often underestimated but absolutely vital.

The importance of protecting the hands cannot be overstated. In nearly every task involving electrical work,
hands are the first point of contact. They are used to adjust breakers, connect cables, operate tools, and ma-
nipulate control panels—all within proximity to live components. Yet, despite this proximity, misconceptions
still circulate: that any heavy-duty glove will suffice, or that rubber insulating gloves alone provide complete

protection. The truth is far more complex.

This editorial explores the evolution, standards, materials, testing, and best practices surrounding arc-rated
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gloves, emphasizing why these gloves represent not
just a safety requirement but a critical embodiment

of modern material science and human factors engi-
neering.

The Nature of the Threat: Understanding Arc Flash

To appreciate the engineering behind arc flash
gloves, one must understand the physics of the arc
itself. An arc flash occurs when electrical current
deviates from its intended path—often through
ionized air—creating a radiant discharge of energy.
Temperatures can soar five times hotter than the
surface of the sun, projecting molten metal and
plasma outward with explosive force. The result?
Severe thermal burns, blindness, hearing loss, and
even fatal injuries.

The National Fire Protection Association (NFPA)
estimates that five to ten arc flash incidents occur
every day in the United States, with many resulting
in life-altering injuries. In addition to the human toll,
downtime and equipment damage can cost compa-
nies millions annually.

Hands are particularly prone to injury during such
events because they often occupy the “arc enve-
lope”"—the region of maximum thermal intensity.
Unlike full-body arc suits, gloves face a unique
challenge: providing protection without sacrificing
dexterity. A glove must resist intense heat and flame
while allowing a technician to perform precise man-
ual tasks, often within seconds of decision-making.
This balance forms the central design problem for
glove manufacturers and safety engineers.

Standards and Regulations: The Framework for Arc
Flash Hand Protection

The regulatory landscape governing arc flash gloves
is built around a few cornerstone standards, pri-
marily derived from NFPA 70E, ASTM International,
and IEC (International Electrotechnical Commission)
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guidelines. These frameworks define what consti-
tutes appropriate protection and how it must be
tested.

1. NFPA 70E: The Core Electrical Safety Standard

NFPA 70E sets forth the broader requirements for
electrical safety in the workplace, including hazard
assessment, boundary determination, and PPE
selection. It classifies tasks based on incident energy
exposure, measured in calories per square centime-
ter (cal/cm?). Gloves—Ilike all PPE—are matched to
the potential level of energy release a worker might

encounter.

NFPA 70E also distinguishes between:

« Shock protection (rubber insulating gloves rated
by voltage class), and

+ Arcflash protection (arc-rated gloves designed
for thermal and energy resistance).

These two are not interchangeable. Insulating gloves

protect against electrical conduction, while arc-rated

gloves protect against the heat and blast conse-

quences of an arc.

2. ASTM Standards

Two ASTM standards are particularly critical:

+  ASTM F2675/F2675M: Defines the test method
for determining the arc rating of gloves.

+ ASTM D120: Covers the construction and testing
of rubber insulating gloves.

These tests expose glove materials to controlled

electrical arcs to determine the point at which the

glove fails—measured as the Arc Thermal Perfor-

mance Value (ATPV) or Breakopen Threshold Energy

(EBT). The higher the ATPV, the more energy the

glove can withstand without causing a second-de-

gree burn to the wearer.

3. IEC and EN Standards
In Europe and other regions, standards such as IEC
61482-1-1 and EN 61482-1-2 serve similar purposes.
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While methodologies differ slightly, the goal remains
consistent: to quantify arc resistance and ensure
global consistency in PPE ratings.

Materials and Construction: Engineering the Perfect
Balance

The construction of an arc-rated glove is a marvel
of modern material science. Unlike basic protective
gear, these gloves integrate multi-layer composite
systems designed to handle extreme heat and me-
chanical stress simultaneously.

1. Arc-Rated Fabrics

Most garments and gloves use inherently flame-re-
sistant fibers such as Nomex, Kevlar, Kermel, and
Modacrylic blends. These materials do not melt or
drip under heat exposure and often self-extinguish
when the ignition source is removed.

For gloves, layered construction is critical. The outer
shell might be made of high-strength aramids, pro-

viding tensile durability and thermal blocking, while
inner linings offer comfort, sweat management, and
cut resistance.

2. Insulating and Conductive Considerations
Electricians often wear rubber insulating gloves for
shock protection, with an arc-rated leather pro-
tector layered over them. The rubber provides the
dielectric barrier, while the leather shield absorbs
heat and abrasion. However, newer innovations aim
to combine these functions into hybrid gloves that
provide both arc and voltage protection in a more
ergonomic package.

3. Dexterity and Ergonomics

The challenge lies in creating gloves that maintain
fine motor control—turning a small screw, gripping a
wire, operating a tool—without exposing the worker
to risk. Excessive bulk can lead to mistakes, ironically
increasing danger despite higher protection ratings.

12 TEC Magazine - February 2026

Therefore, manufacturers continuously refine stitch-
ing patterns, pre-curved fingers, and stretch panels
to replicate the natural motion of the hand.

4. Thermal Lining Innovations

Advanced gloves now integrate phase-change ma-
terials (PCMs) and air-gap linings that dynamically
manage heat absorption. These innovations reduce
the risk of heat transfer through conduction while
improving comfort in varying environmental con-
ditions—from frozen substations to humid power
plants.

Testing and Certification: From Lab to Field

The difference between life and death in an arc flash
event can come down to milliseconds—and millime-
ters of fabric. That's why testing processes for gloves
are rigorous, often destructive, and scientifically
controlled.

1. Laboratory Testing

According to ASTM F2675, gloves are tested with

an open arc under controlled conditions. Sensors

record temperature rise and failure points to deter-

mine the ATPV or EBT value. Typically:

+ ATPV: The energy at which a second-degree burn
is predicted.

« EBT: The energy at which the material physically
breaks open.

Whichever occurs first defines the glove's protec-

tion rating. This ensures both thermal and physical

integrity.

2. Real-World Validation

While lab conditions provide baseline data, field per-
formance is equally critical. Many manufacturers run
post-market evaluations with utilities and industrial
users to assess wear patterns, degradation rates,
and comfort. Factors such as chemical exposure, UV
degradation, and repeated laundering can signifi-
cantly alter performance over time.
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Long-term testing has revealed that even minor
contamination, such as oil or sweat, can reduce arc
resistance, emphasizing the need for proper inspec-
tion and replacement schedules.

Selection and Use: Matching Gloves to the Task

No glove can claim to offer universal protection. The
correct glove depends on the hazard analysis and
specific working conditions.

1. Understanding the Arc Rating

NFPA 70E divides PPE requirements into four Arc
Flash Categories (1 to 4). Each corresponds to a mini-
mum protection level:

+ Category 1: Minimum 4 cal/cm?

« Category 2: Minimum 8 cal/cm?

+ Category 3: Minimum 25 cal/cm?

+  Category 4: Minimum 40 cal/cm?

Most arc-rated gloves fall between 8-40 cal/cm?,
enabling compatibility with typical tasks from panel
inspection to live bus maintenance. However, the
correct selection must always align with the incident
energy analysis of the specific equipment.

2. Layering for Combined Protection

Common practice involves layering:

* Rubber insulating glove (for voltage protection)

« Leather protector glove (for arc and abrasion
resistance)

This combination offers dual coverage. The leather

shields the rubber from punctures and heat, ensur-

ing it maintains dielectric integrity. However, com-

patibility is crucial; the protector must never com-

promise the insulating glove’s voltage rating.

3. Fit and Comfort

Improperly fitted gloves can cause fatigue or limit
precision, increasing accident risk. Workers should
be trained in donning, doffing, and air testing gloves,
and supervisors must enforce inspection before
each use for cracks, pinholes, or stiffness.

14 TEC Magazine - February 2026

Maintenance, Longevity, and Storage

Even the most advanced gloves degrade over time.
Proper maintenance practices are essential to en-
sure continuous compliance and safety.

1. Routine Inspection

Before each use:

« Inflate rubber gloves and listen for air leaks.

+ Examine arc-rated gloves for cuts, charred areas,
or stiffened seams.

+ Check date codes to ensure they remain within
their certified lifespan (generally six months be-
tween recertifications for rubber gloves).

2. Cleaning and Decontamination

Arc-rated gloves may be laundered under controlled
conditions using non-ionic detergents. Petro-
leum-based solvents are strictly forbidden since they
can degrade the flame-resistant properties. Workers
should never “touch up” gloves with oils or condi-
tioners meant for traditional leather—these can
compromise protection.

3. Storage Guidelines

Gloves must be stored flat, uncuffed, and away
from sunlight or ozone sources, which can degrade
rubber. Temperature-controlled cabinets with min-
imal UV exposure are recommended for long-term
storage, particularly in utilities or refineries where
environmental conditions fluctuate drastically.

Innovation in Arc Flash Glove Technology

The last decade has witnessed remarkable innova-
tion fueled by advances in material science, ergo-
nomics, and wearable technology.

1. Hybrid Multi-Function Gloves

Manufacturers are beginning to introduce gloves
that blend both arc resistance and dielectric pro-
tection, removing the need for two separate gloves.
These hybrids use unique polymer composites that
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can withstand both voltage and heat simultaneously.

2. Enhanced Grip Technologies

Arc-rated coatings are being developed to maintain
grip even in oily or wet conditions—important for
field technicians. Silicone- and nitrile-infused palm
coatings provide stability while resisting melting
under high arc temperatures.

3. Smart Glove Systems

Some forward-thinking developers are experiment-
ing with embedded sensors that monitor exposure
conditions—temperature spikes, voltage proximity,
or glove integrity. While still experimental, these
technologies could revolutionize PPE inspections
and predictive maintenance.

4. Sustainability and Environmental Considerations

As industries move toward more sustainable prac-
tices, glove manufacturers are exploring recyclable
fibers, solvent-free coatings, and biodegradable
linings. Reducing the ecological footprint of PPE pro-
duction without compromising protection is becom-
ing a new frontier.

Common Missteps and Misconceptions

Despite progress, several misconceptions continue

to endanger workers:

1. “Any leather glove is fine.”
Not all leather is arc-rated. Standard leather can
ignite or shrink when exposed to heat, trapping
the wearer's hand and causing deeper burns.

2. "Rubber gloves protect against everything.”
Rubber insulates against current but may melt
under arc flash heat. Without a proper leather
protector, thermal burns remain possible.

3. "Visual inspection is enough.”
Many issues—such as micro-cracks in dielectric
gloves or internal delamination—aren't visible
to the naked eye. Routine dielectric testing and
scheduled replacement are non-negotiable.
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4. "PPEis the first line of defense.”
PPE is actually the last line of defense. Admin-
istrative controls, lockout/tagout procedures,
and engineering barriers should always precede
reliance on protective clothing.

The Human Element: Training and Culture

The most advanced glove is useless if worn improp-
erly—or not worn at all. A strong safety culture is
essential for ensuring compliance.

Regular hands-on training, rather than mere class-
room instruction, has proven to significantly improve
PPE adoption rates. Workers need to feel the tactile
limitations and understand the rationale behind
arc-rated gloves, not just the requirement.

Supervisors play an equally critical role. A culture
that rewards safe behavior, rather than punishes
mistakes, builds long-term engagement. When work-
ers understand that safety isn't about bureaucracy
but about going home unharmed at the end of the
day, compliance becomes instinctive.

Case Studies: Lessons Learned

1. Utility Substation Incident, 2019

A maintenance technician working on a 13.8 kV
switchgear experienced an arc flash caused by a
dropped wrench. The worker's body suit was arc-rat-
ed, but his gloves were not. He suffered third-degree
burns to both hands. Investigators concluded that
even a Category 2 arc-rated glove (8 cal/cm?) would
have prevented serious injury.

2. Manufacturing Plant, 2021

In a motor control center, a technician wearing Class
00 rubber gloves with leather protectors rated at

20 cal/cm? successfully avoided burns during a fault
event. The gloves charred but did not breach—a
testament to proper pairing and maintenance.
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Such real-world examples underscore the pivotal

role of gloves in mitigating worst-case outcomes.

Looking Ahead: The Future of Arc Flash Hand Protection

As industries embrace Industry 4.0, the interface be-

tween human and machine continues to evolve. Arc

flash gloves, long seen as simple PPE, are becoming

smarter, lighter, and more resilient.

Future directions likely include:

+ Nanostructured fabrics that self-heal mi-
cro-tears.

+ Real-time arc detection sensors integrated into
glove fibers.

+ 3D-knitted designs for custom fits, reducing
material waste.

« Augmented reality (AR) training modules to sim-
ulate glove performance during faults.

Beyond technology, however, lies a deeper shift:

recognizing the glove not as mere compliance gear

but as an extension of the worker’s own capability

v

REGULATORS

« 24/7 customer support

« 5 dedicated regulator shops across the US,

with factory-trained technicians

« Retrofitting to your preferred control panels

and safety awareness.

Conclusion

Arc flash gloves may seem like a small part of an
electrician’s ensemble, but they occupy an outsized
role in workplace safety. They embody the inter-
section of human touch and high-voltage danger,
transforming raw material science into life-saving
protection. Behind every successful shift, every
avoided incident, stands a set of hands safeguarded
by careful engineering, meticulous testing, and a
steadfast commitment to safety.

As standards evolve, and as industries adopt smart-
er, greener, and more ergonomic protection, one
truth remains steady: the best protection begins
with the hands. An arc flash glove is more than fab-
ric and stitching—it's a symbol of the progress we've
made, and the vigilance still required, in the ever-de-
manding field of electrical safety.
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The Solution
To stak, store,
protect, and
pull wire!

Stak: Up to five units tall. Easy two handed Protect: Reduces wire damage from tools and
ergonomic carry from truck or jobsite, personnel. Made of non-conductive polymer.

Store: 500" spools of 14,12 & 10 AWG wire Pull: Pull wire smoothly from the top or the

easily for inventory control. Polymer design sides when in the Stak. Support large spools

reduces damage to finished surfaces on the job.  with molded V-Grooves. stakmax.com Scan T,!e ,:35: Code
Email: Sales{@stakmax.com 1o visit o website

SUNBELT
SOLOMON

Keeplng your
=transformers
. In service.

Repair, Rewind, Recycle.

VISIT US

B
(5] 575 800.830.0251 | info@sunbeltsolomon.com



http://www.sunbeltsolomon.com
http://www.stakmax.com

Ad Index

Company Pg. Website

Base Tek IFC www.basetek.com
Conduit Repair 13 www.conduitrepair.com
Copper Weld 19 www.copperweld.com
eMars Inc 15, IBC www.emarsinc.com

Gas Clip Tech 1 www.gascliptech.com
Grace Industries 9 www.graceconnectedsafety.com
Krenz Vent 2 www.krenzvent.com
Linehand’s Choice LLC 11 www.linehandschoice.com
Nixalite 6 www.nixalite.com

Randl Industries BC www.randl-inc.com

SP Products 3 www.spproducts.com

Stak Max 21 www.stakmax.com
Sunbelt Solomon 18,21 www.sunbeltsolomon.com
Underground Devices 5 www.udevices.com
Working Concepts 7,22 www.safeworker.com

Work shoultn't hurt.

SOFT KNEES STOP-a~LaDDER
No-Strap Knee Pads o

888-456-3372 * www.safeworker.com  info@safeworker.com
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Click, click, click and click = %

‘)

9 Year old John can submit an entire

WH347 payroll form

You Can Do It Too!

1. Login 2. Select Project 3. Import Payroll 4. Sign Document

* Encrypted

* 2 Minute Paperless
Payroll

e Works with Prime and
all Subcontractors

® 55,000 + Clients

* 80% Savings In Time
and Money Compared
to Manually Prepared
Payroll

e Call for Free Demo

EMars

CERTIFIED PAYROLL COMPLIANCE

emarsinc.com
Ph: 480-771-2841


http://www.emarsinc.com

Install Peace of Mind!

First there was 4 square...
and now the REVOLUTIONARY 5 Square® Box!!

You've struggled with 4 Square boxes for years - you know how small, cramped
and time consuming they are. Finally, there is a solution that allows you the

space you have always needed.
|

The 5 Square“" Boxes," (5" x 5" x 2-7/8") provide up to 88 in? of interior volume
whlch more than doubles that of most existing boxes on the market

Create a robust and unrivaled mfrastructure for the life of your fauhty with the
5 Square“ Products' | '. \

| i \

.' II.II | ¥

e TWICE THE VOLUME AS MOST BOXES ¢ INTEGRAL CABLE MANAGEMENT

e SAVE LABOR...INCREASE PROFITS e SAVE LABOR...INCREASE PROFITS

e ELIMINATES TROUBLESHOOTING TIME e FACILITATES MIN. BEND RADIUS

AND COST REQUIREMENTS

e FULLY UPGRADEABLE SYSTEM ¢ SUPPORTS CURRBENT AND EVOLVING

e SPECIFIED BY ENGINEERING FIRMS, SYSTEMS
' HOSPITALS, UNIVERSITIES & * SUPPORTS PoE PLUS
' GOVERNMENT AGENCIES * SPECIFIED BY ENGINEERING FIRMS, ‘

-\ » AVAILABLE IN ZINC OR RED L HOSPITALS, UNIVERSITIES & ==
GOVERNMENT AGENCIES

| II X

! P: 509.340.0050 « F: 509.340.0051 '| }
RA N D See our line of telecom & fire signal boxes at: www.RANDL-INC.com

N d USTRIES, INC. | Making Cl'ammumcatrans & Fire Pmtectra? More Reliable & Cost+ Effectwe"


http://www.randl-inc.com

