Hand Protection for Electrical Safety

Frotachive gloves are FPE's Ffirst line of defenze against low-voltage Industrial acoidents.
by Lisg fAizzo and Viadimr Ostrovsky

In the realm of personal protective equiprment, protective gloves offer the first line of
defense against an array of hazards, Most often, they are uszed to protect the hands
against scrapes, cuts, chemical, biological, and electrical hazardzs--with the goal of
avoiding or limiting darmage to the fingers, hands, wristz, and lower armsz In some
instances, the correct hand protection also helps to guard against death,

When it comes to protecting wour hands, there is a great variety of gloves for different
applications, For simplicity, the typical categories of glove applications are disposable,
chermical-resistant, general-purpose, cut-resistant, and szpecialty, Howewer, there iz
another group of gloves that should not be overlooked: electrical insulating gloves, OSHA
requires use of these gloves in high- and low-valtage applications for those working on or
near energized circuits,

While one immediately thinks of eledtrical insulating gloves for utility workers, there
seems to be a lack of general awareness of the need for electrical safety products within
rmany other industries until there iz an "incident." However, there are many resources and
products available to provide warkers with the proper protection,

Types of Electrical Hazards

Electrical shock, arc flazh, and arc blast are hazards asszociated
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Rubber inzulating gloves form the first line of defense to perfﬂrmthe
protect against contact with any energized components or FEQUfrEd
electrical lines, Of course, they are only one component of the tesnng

protective equiprmment necessary to guard against eledcrical

hazards, Other equipment includes insulated tools, flame-resistant clothing, rubber
blanketsz, and dielactric footwear, Thiz iz in addition to any other normally used personal
protective equiprment, such as a hard hat, fall protection, protective evewear, and hearing
protection. Insulating roll blankets that can be cut to fit each job assignment also reduce
rizk., Hot sticks zhould be used for operating switches or handling conductors and static
dizcharge =sticks for safely diszipating static or stored energy. VWoltage detectors,
grounding equiprment, and insulated rescue hooks to pull an injured worker from a
hazardous area are essential to proper personal protection from eledtrical hazards,

Many people believe they are safe from electrical hazards if they simmply do not touch an
electrical circuit, In fact, the majority of the eledtrical injuriezs are burns resulting from an
arc flash and ignition of flammmable cothing.

An electrical arc flazh creates a blast, known az an arc blast, which can cauze additional
darmage to people and property through exploding equiprnent and a high-velocity blast of
fragments and molten mietal, Such blasts can result even from low-energy arcs in plants
that contain flarmmable gases or vapors or commbustible dusts, according to an OSHA
booklet entitled "Controlling Electrical Hazards" that was revised and publizhed by the
.5, Department of Labor in 2002 [(OSHA 2075,

Requlatory Standards

The first step in elecrical safety awareneszs iz understanding the regulations, The three
applicable standards are O5HA 29 CFR 1910 Subpart S-Electrical, NFPA 70OE-Z000 edition,
and WEC 2002,



Acceszzing thesze standards iz easy, OSHA's 29 CFR iz available on the web zite of the
Oeccupational Safety  and Health Administration, www.oshagow, The MFPA FOE-Z0OO0O0
Standard For Fledtrical Safety Regquirverments for Employee Workplaces may be purchazed
through the Mational Fire Protection Aszzociation's Web site, www.nfpa.org, Thiz conzensus
standard provides guidance zpecifically for industrial electricians working with energized
equiprment, The Mational Electrical Code® (MEC®) alzo iz available at www. nfpa.org,

In addition, the 25HA booklet mentioned above iz a helpful reference for employers and
a great resource for use in motivating and training workers to understand and combat
electrical hazards,

Hand Protection for Low-¥oltage Applications

Az previously mentioned, rubber insulating gloves are among the most important articles
of PPE for electrical warkers, Hazards above 50 valts are recognized by OSHA in 1910,303
(gl (21 OSHA 19200269 (1) (2] (I) states that employees must avoid contact above S0
valts AC unless they are insulated with rubber gloves meeting the ASTM D120 standard
(per OSHA 1910,137 (a)).

It iz important to train workers to zelect gloves rated for their particular applications, Far
example, gloves may be zelected that meet ASTM D120 standards for protection against
circuits up to 500 valts AC (Class 00) ar for protection against circuits up to 1,000 valts AC
(Clazz 01 Similarly, gloves alzo are rated for uze in applications where protection against
higher valtages iz required. Clazz 1 gloves can be uszed up to 7,500 valts AC, Clazs 2 up
to 17,000 valts AC, Clazz 3 up to 26,500 valts AC, and Clazz 4 up to 36,000 vaolts AC,
Cotton glove liners may be uszed inside to abszorb perspiration and to improve wearer
cormfart, Woaol and thermal liners alzo are available for uze in cold outdoor applications,
YWarious styles of liners are offered by glove manufacturers,

Leather protector gloves zhould be worn over electrical insulating gloves to provide
needed mechanical protection against abraszion or cuts, Even a szmall puncture in an
electrical insulating glove will allow electrical current to reach the hand, Before purchaszing
a protectar glove, make sure it complies with A53TM F&26, which iz required by OSHA, Alza,
it iz important for the purchaszer of the protector gloves to ensure there iz enough
clearance between the top of the protector gloves' cuffs and the top end of the beads of
the rubber insulating gloves, ASTM F&96 outlines specifications for the minimmum
clearance distances required.

D5HA regulations require that all insulating gloves be electrically tested every six months
in accordance with OSHA 29 CFR 1910.137. There are zeveral labsz in the United States
that perform the required testing, Glove manufacturers usually can assist with finding a
teszt lab to meet vour needs, In addition, gloves must be visually inspeced before each
use to check for tears, rips. and punctures, Portable glove inflators are available to
simplify vizual inzpecian,

Selecting Proper PPE

MFPA 70E provides guidance for selecting gloves and other personal protective equiprnent.
Two methods are specified: 1)1 performing an arc flash hazard analyziz and documenting
the incident energy exposure, and 2] alternatively, uszing the "Hazard Rizk Categoaory
Clazzificationz" table to chooze the PPE level required for the tazk,

In the first case, the analysiz involves determining plant operating rmodes, finding bolted
short-circuit wvalues, finding distance between phases, finding arc clearing timmes,
determining working distance, and calculating the incident energy and the flash boundary,
Software iz available to aszsist with this analysis, Flame-rezistant (FR) clothing and PPE,
based on the incident energy exposure asszociated with the zpecific tazk, must be used by
ermplovees [OSHA 1910.269 (11 (&1



Az an alternative to a detailed flazh hazard analyziz, the PPE
requirernents of MFPA 70E Part II 3-3.9 may be uzed. Az a2
tule, for rmost low-energy work at 240 voltz or below, natural- Most work on or

fiber, non-rmelting clothing iz adequate. Sormme higher-rizk near systems
tazksz require FR clothing.

Most work on or near systerns rated 420 wolts and abowe rated 480 volts
requires at least one laver of FR cothing worn over natural-

fiber clothing., High incident-energy taszks require FR flazh szuits and abﬂve
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the hazards iz eszential.

Electrical Safety Program

Ermploverz--in addition to ensuring electricianz are equipped with the proper protective
clothing and equiprment--zshould design an electrical safety program to make other
ermmplovees aware of the eledrical hazardz that may be encountered in their plant, The
prograrn should cover electrical zafety work practices for both qualified perzons (thoze
trained in avoiding the electrical hazardsz of working on or near exposed, energized parts)
and unqualified perzonz. In addition, thoze ezcorting wvizitorzs within a plant zhould be
trained to explain the necezzity of strictly obeving warning zignage and ztaving outzide
flazh protection boundaries,

Az well az rmotivating people to cormply, partly by thoroughly explaining the rizks,
ermplovers alzo should explain bazic procedures to follow zhould an accident occur,

While protective gloves offer a first line of defenze againzt electrical hazards, a full range
of protective equiprnent, dielectric toolz, lockout or tagout dewvicesz, and other zafety
equiprnent and zafety proceduresz are necezzary to minimize the danger of many low-
vaoltage electrical hazards,
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