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Falfing

nce 1984 and the infroducdon of
1910259, 1 have received many
questions about what would hap-
pen 1o fall protection hammessss
and persenal climbing equipment
exposed to un electzic arc, Lhad beer teat-
ing for Bashlin Industhes for years and
had mever seen @ harness ignite or drip
ave testing. | had elao seen testing pers
formed by Buckingham Manufacturing
so I thowght there was e reason for
comcem. Ag it tums out, however, T had
bestec] the harnesses and climbing squip-
ment af levels that were oo low o seg
any pountial problems
Enrly Busiingham tesdng did shew
that if non-FR clothing was worm under
the hamess, the clothing could ignite and
censutng the harmess. But, if FR clothing
WS WOET:, Eueir hamesses fared well in
festing. Some hamesces [ rested for widli-
ries hiad Failed sy reuiremuents 1n testing,
but the ignitdon was wsually & mings non-
FR commoment, such as a keeper These
vents Bad never reduced the fall Frokac-
Hon ability of the hamees, but had pro-
duced a localizad igrition that could have
causad 2 [imited bum injury to a workes
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New svidence shows that some fall protection doesn't
stanc-up to an electric arc as wall 23 ance thought,
Are yau getting the protection you think you ara!

Mlows Tests

I i d=2001, an TEEW safery professianal
told me about 2 few accidents where
workers wers bumned by fall protection
harnesses, His description of the accident
sounded like there had been & hamess
igratien. | contacted my friends at
Buckingham and Bashlin and asked i
they would pey the costs of testing har-
nesses frem as many menufactures as
1i"|EI1.' could acepaire, along with their own
different desigms. Both cempanieg folt this
couled be a valid reasarch project and 1
donated my time o write the report and
perform the tasting. The intent, was to
help ASTM develop 2 test methad for the
AT FB&7 Spesifications  for Fersonal
Clanbing Equipment 10 evaluate hamesss
es for resistance to ismition, melting and
dripping in electtic arg exposure. | was
ruly sueprised at the fndings. We chose
ko east the harmesses ueing the ASTM
F1958-%% vest seb-up for cothing ipnition.
This test ufilizer a test mannequin
enposed to &n B000 Amp, 13«<inch long
elzeerie are with the mannaquin 12 incheg
away from the are for 2 chosen duration.
The Basic results of the testing are below:

fo Pieces

Fall Protection Harnesses in the Fleciric Arc

by Hugh Hongload

1. &D of the polestar harmesses and ot of
the lightweizht nylon hagresses tesisd
fwhich et the ANST Z35%,1-1962 Standard ),
lanited, burned, melted and deipped tamost
of the slecttie arc eepogures.

2. Mvlon type &6 (DuPont beand) hase
nesses (which met the ASTW FREET
Standard and the ANSI Z359.1-1592
Standard) passed all our test criteria,

3. There was & disunctive <afference in
the ANS] compliant harnesses and the
ASTM compliant hermesses, These meet-
ing the ASTM requiremenss did batter in

_fhe testing,

tandard Differences
There arg differances in cw two fall pros
téchon standards commonly wsed in slpe-
tric witlities. The most common in udlides
is Specification FBEF-87  Standard
Speeficatons for Peraonz] Climbing
Equipment {available from
wawastm org). This standard specifizas
fon covars "a:cep:ﬂnce tzsbing  of
climbers and civnber smaps, hody belts
ant posidoning straps, and harmessas
used by workers in the climbing of pales,
trees, towers, and other structurss” T¢
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FallProtection

curreritly does not have an arc test requiremiant. bitthe com- 1982 (R 15090 Bafety Requirements for Persomal ¥all srres
mittes will be entermairing & draft in 2002, This standard Systems (availabie from American Soclety of Safety Enginesrs,
reqnires 7000 1h. tendlo smength mvion. This was ikelr the dii-  wwwasse.org). This standard is more commoriy used in som-
ference in the peformance. Ses below for & discussion of the  souction and many other induswies and mary udlides have
twi types of aveilable nylon chosen harnesses that meet this standard. Folvester hamesszs

The cther standard for fall protachon devices 1s ANBL Z358,1- have! nemme much more popular in the recent vears alons with

lighter wetght nvlon hammess-

. &5 This standard *estaclishes
® " 5 M | @ - _
Resuits of the testing performed &t Kinectrics High Current Lab requireme Iﬂ’m for the Pcrfom:.
ance, design, marking, qualifi-
Enargy Ll | Enargy Liwval Mig./Matarial Harness Tepe {‘nllnllmn AETM FOET cations, instruckon, Wliﬂ.i‘.'l'l.g,.
Hidu A: E calien Gladw B G el N Prup Tew PF mspection, use, mainwmnancs,
W = 3asnim GEIAT Myvion ek L W P and removal from service of
b Polyesoar ¥ F ] comectors, full body harmess-
mp T Bieshiie 322R0 Nylan H S N B es, lanyards, energy absorbars,
E Fobyaaes ! F anchorage comnactors,  fall
ET: M- T © Buskinghat SIETTO0M Nylon Syl ! P arresters, vertical lielines, etc,
: *F Tivion N f comprising persanal falt aereat
a7 azi Bashin BATAD0 Nyfan A Style N P systems within the capady
O Mylon ! r range of 130 to 310 pounds
824 e " Buskingham BIII00-M Nen H Snhe N P {59-140 Kp). Body belts, win-
: M FaighEar Strarch L ¥ dow cleaner belis, and chect
a2 ET] Bashin BEZAD Hylar ¥ Snve N P waist  hamesses  are oot
. “"E Privestar ¥ F addressad by the provisions of
HE - OB Buckinghiam El:aa.amm © X e N R thig stamdand " Thag standard
: : L F hylan e : ¥ E_ has no plans 1o add am arr test
e Ll [ fivian M Siyle Y P requirement since most of the
™ Palyewmar Y F users of the standard have no
m - Yo Buskngham EMET0OM ¥ S LW P such exposure,
’ ’ ' *° . W Peryemer Steteh - . oy E
W4 any *= f Pulyestar H Syl ¥ Whiy the Diffaranca?
™ E Pavealsy £ F In researching why there could
s o3 st FFowwstar - 0 W5aie 0 F ke o differemce in polyester and
: T e, TR T LWt ¥ F " nwlen, generically, T found that
k] ) Bashlin EI2AD Kylen H Brde i P they have very similar meltng
. _ Bmshin B23UD Ayinn o F points. Both polyester and
65 494 . Buckingham SHSIM " Sty "N P | nvlon melt around 450°F andl
. . . Nylen B ; [ v ET
+F Nyian o S . . :.1&11 .&:eln igTition p_::-mts are
both abpur M0 F However,
&L 03 Baskibn BEIA0 Nyvion ¥ Serle [ p " o re o
Bstia E83E oo . 5 the self ’I.ETI.I:T.'.'JEH far _Du.'l"‘:mt
- - Nylen 6,8 10990 F and fre relt-
LX) 501 Auckingham E5ITC0RA Kyl M Sne N P omnm : it i5 ales hirher than
o  Buekinghem EISIACIGNN Myla T g poinit is also migher ihar
pelvester and avion & (Al
w3 ! H Bare 3 X 5 Y F - ' e mar created equal,
D hivien ar Poyaster ¥ F nylop's ave nok o =
0 Trers is & chemucal stichurs
R 1] . - Buzbngharn afnE HEme - M- F b T . 4 1
. Buskergnem SXBITA0 Mvion. [ ] ':'me”.m" n the "1'_'"':' T ons)
- e But gincs many of the nvlon
i L) Buskingnam drdYon Wyben H Sty H F B t wd used
Suckingam E2993780 o " p | hamesses that passe :
trpe § nyvlon, the most Hkely
* B waz madum wakght meon differgnca in the perforrance
=F These harnesses sither Sated ingy were aoleser of ware sasumod to bo, The compames” websitas dide't ghe IndScanon 2stn | i the are tesks was in the mass
the wabling material typa. % o
. Nt KmnsrB arsmid which does not man or oip et beep obed in Tl prafesdan harmeaces, byt wag el iee ooed in this se o and | .:"L'I:L'_U L=t l.'.|.. T].'I.IE'.['I;.I'."I.E‘ES-S.
: TROT g Additons TREIMY w rocemmendiod TS SETE A Wi al waight ong design Keviar® a ramid will wark in these rimn-snargy aro Tl'lﬂ Sieanyr !"Ij'.l'."'l"l. | 1:—.-':':0 ]b-
: fn".}ur::;r:;';l;ﬁ::: :i noted herk, thare GRERaTs @ be & ralaugnsnp bevweon the waight and hickrass of me femest webdme | papeils strengm) tested and the
i ' medivm rlom (7,000 Ib, tersile
A
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sirength) seam o perfore much betier than
the ofhier harmesses, Wost of the hamesses
that failed vsed 5000 b, webbing. whizh i
Tt as thick as the ather webbings, The 5,000
Ik, is the A3 seandard minimurm, This is
the critical difference in the standards,

The Bare Minimum

It should e commen sense, bt not evervane
knows that standards are wsually mindoms
raquiremente, You showld determine if the
mindrmum standard is adeguate by asking
vourself if the standard tests for all the haz-
ards identified 19 Vour hazard Asssssmenlt,
Preventing accldents i a goal of hazard
asssssrnent and making sure the mdrornum
stendard tests for the type of hazards and the
saverity of hazarde you may encounter is
eritical w0 successtully choosing FFE and
other equrpment. One test s not encugh and
alow level test might be unralistic.

We chose 30-50 cal/ cm2, since the NFEA
FHE srandard set 40 eal/emI as the
Harard /Fisk Category 4 minimum, Testing
the product you achaally wse 35 a good idsa
1f B marnadactharer hasn 't adaquately tastad
it I'm reecmmending o ASTM o test six
harnecees in the sleciric arc from &0e42
cal/ e for ignition, melting and dripping,
and to maks sure they con pass the drop test
after the exposure. Any failures would
necessitste 2 redesign. This would help
kegp line workers from gethng additional
injuries from their hamesres or from garting
& fall injury added to the arc injuries. Some
utilities require wesring a hamess in
enclosed spaces, a hammess that can't take an
=re conld ake Temieval for medical atbap.
oo diffioult,

Chemical resigtancs néeds must also be
2ken into consideration a5 they could affect
the materials you would wse. Polvester
Nylere (hpe 6 and 6,8) and Kevlar® have dif-
fovarit resistances to chemibeals, See manifac-
furer information for speahic remstancs i3muas.

Under Cowver

CUne way to temporarily, of permemerdhy,
aveid some are exposures (s 10 cover thi
kerniess with erc and flame recigtant cloth-
g, NASCOs Arnclite™ ProSeces™ and
switehdng jackets from Steclgrip and MNEA
have fall provecton arcess in a covered back
fiap which allows the karness to be wom
under the garmant for arc protestion and
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you: with the highest lavels of protsetion available in the markst wday.
- o Only Oberon provides a Cenificate of

F. 04

THEY NEED YOU!!

SURE YOU COME
HOME TONIGHT !!

You have chosen the 3rd most dangerons profession according tﬂ

recent TS Department of Labor statistcs,

Every day, elecricians are killed or reseive serious burn injuries as i 5
reget of an Flecmical Arc explosion. Yat these injuries can be avaided -

_wilh training, proper work practices and using protective faceshields, ™

hmdq and clothing that are NEPA TOE-2000 compliant. ;-

Oberon Compeny is the pionser and jeadsr in Arc Flash protect on
We have made sigmificant R&D and product design investments to provide.,,

_'
|.
W
e

| Compliance, which suarantees the gament meats
| orexcsedsall aspects of NFPA 70E, ASTM F1506 5
- | and OSHA 29CFR, 1910.266. Others may el you!
| &story, but only Oberon puts 1tin wnbng . .. wnh
_T fe on 47
. every garment we sell. Don't risk vour b
= siory.  Work safe ... Be Safe .. . with Oberon,

CHITIRCATE OF RO PLLSELT
ey .

Diidid, i =

FOR PEACE OF MIND FOR YOURSELF AND -
YOUR FAMILY, LOOK FOR THE ARC-X™ LOGO.
AND THE CERTIFICATE OF COMPLIANCE".
ONLY FROM OBRTRON COMPANY. -

1-800-322.3348
www.arcflash,com/us

§ﬂ\_ Far your FREE copy of the ARC Trainer CD-ROM, ':DVEI"III.'J:E_
.= - Electrical Safety Standards & Elecrical Arc PPE, visit us on the web.

N - =

11
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FallProtection

lf invalved in an alectric are incldent, this
harmess could not ofier fall protection

still perform its fall protection funchions m
the event of 3 fall or tobe used for egress
in the evant of an atcident. [nowe FRorain-
wear may not be are resistant Rainwear
showld meet ASTM F1891-2000 if using it
for 1:-1'-:|':e-:!:ic-'.1 a:_air:s-. afeskric aro).
Covering pobrester ar other materials
with leather or FR materials mat extand

the lirmits of the harmess metesie], But vau
must ensure that doing 5o doen't
de-_.rr:l de the fall protection serformance
Covering poivester or ather materials
with l=ather or FR materials should not pe
done withowt testing on ibe part of the fall
protection manufasharer, Retrofits should
be done by the hamess'fzll prodection
manadacharer and be ceritfied o mest the
applicable fall proteetion standard

Other Considerations

Loaw-gtase hardwane s nsw availasle for
almost all applicatians. Nyvlae replace-
ments or coated hardware has beenm
found o reduse the sate baild-zp when
werking near energized pares. However,
miEny compardes still use metal hardweare
and, when used properly, this has been
comsidersd safe,

Keepers have cauced fires in some
n:."'.cn hammesses in the past snd The-}-'
should be sypozed w arg tesang.

Location of labels has also been an ksie
since some labels have ignited and bumed
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the walinn? enough 10 cause a falhorg,

Truckmess of the nad beadng materia]
seoms 10 be the mest oridcpl Fackor in
igrition and haress fadlure, though the
nylon vs, polvester (and brand of nvlom)
souls be an ssue. Check with the memy-
facrurgy on ehMeir teSting o make sure b
Meets Vour Tequiraments.

Free Speach

We are drafting language now to add to
the ASTM F387 standard for the next
revision o Be wotad oo by ASTM i
September 2002 This could maks 2 stin-
dard spedfication which would ofer 2
lewvel of tested arc performance m £l pro-
bection harmessse But, untl soch a stem-
dard i= in place, test your harnegses and
be aware that ali fa]l protecson hamesses
arg not ceated egqual when it comes o
electTic arc exposure.

Hugh Haaglend i the principal sassliant gt
ArgWenrcom. Emait nugh@srewest ssm or
Frene: (SE2) 3147138

TODLS BUIKF 10 50 THE D
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CABLE PLACING SOLLITIONS - 2GMP

HERE™ £ TIF

Ta.WEIUCE 100G UMBrEND [ie,
RROIW B 0 prETecTve Lty
when nat in use.

P+ Tawgh plastic @8 1n7 {173 om) dia. cover
F Safety yellow top, meflective white nside

P Irnproved constructian includes selfs g
sealing waterproofed, waxed stitching

» Mylnn rigeand pockets kesp frame
from rigping cover

b Callansible fiberalnes fiss slide easily,
loeking witn 3 TWist over the set=pin

¥ 43 I 1105 o) pale lengthens o &
[1.8 m| wit 2% i (74 em) extansion

+H_215.357 550D

wew. afProcls.com



Full Results of Harness Study Published only on ArcWear.com

ASTM
Test # Current | Duration Ei Description Harness | Ignition F887
(A) (cycles) | cal/cm2 Type Yes/No Drop
Test
Pass/Fail
01-1944A 8,171 70 54.2 A: Bashlin 683XD Nylon X Style No Pass
01-1944B 8,171 70 58.4 B: DBI 1102010 Polyester X Style Yes Fail
01-1945B 8,171 71 53.2 B: Miller E650-U Polyester H Style Yes Fail
01-1946A 8,123 71 54.8 A: Bashlin 662RD Nylon H Style No Pass
01-1946B 8,123 71 51.8 B: Elk 48103 Polyester H Style Yes Fail
01-1947A 8,154 71 55.6 A: Buckingham 603B3700-M Nylon X Style No Pass
01-1947B 8,154 71 53.8 B: Protecta AB108AM* Nylon H Style No Fail
01-1948A 8,147 56 41.7 A: Bashlin 683XD Nylon X Style No Pass
01-1948B 8,147 56 42.1 B: DBI - 1102010 Polyester X Style Yes Fail
01-1949A 8,166 55 43.4 A: Buckingham 6393700-M Nylon H Style No Pass
01-1949B 8,166 55 40.6 B: Miller E650-U DuraFlex H Style Yes Fail
01-1950A 8,183 55 41.2 A: Bashlin 662RD Nylon H Style No Pass
01-1950B 8,183 55 39 B: Elk 48103 **Polyester H Style Yes Fail
01-1951A 8,206 55 44.6 A: Buckingham 603B3700-M X Style No Pass
01-1951B 8,206 55 40.6 B: Protecta AB108AM* Nylon X Style Yes Fail
01-1952A 8,208 45 314 A: DBI 1102010 Polyester H Style Yes Pass
01-1952B 8,208 45 32.1 B: Elk 48103 **Polyester H Style Yes Fail
01-1953A 8,226 44 32 A: Buckingham 6393700-M H Style No Pass
01-1953B 8,226 44 29.7 B: Miller E650-U DuraFlex X Style Yes Fail
01-1954A 8,183 44 34.4 A: Rose 502734 **Polyester H Style Yes Fail
01-1954B 8,183 44 30.3 B: Elk 47319 **Polyester H Style Yes Fail
01-1955A 8,203 44 325 A: French Creek 631M-XL **Polyester | X Style No Fail
01-1955B 8,203 44 30.3 B: Rose 415947A **Polyester X Style Yes Fail
01-1956A 8,169 76 61.6 A: Bashlin 662RD Nylon H Style No Pass
01-1956B 8,169 76 59.2 B: Bashlin 683XD Nylon H Style No Pass
01-1957A 8,187 68 52.5 A: Buckingham 603B3700-M Nylon X Style No Pass
01-1957B 8,187 68 49.4 B: Protecta AB108AM* Nylon X Style Yes Fail
01-1958A 8,197 68 57.1 A: Bashlin 662RD Nylon X Style No Pass
01-1958B 8,197 68 47.7 B: Bashlin 683XD Nylon X Style No Pass
01-1959A 8,164 68 52.4 A: Buckingham 6393700FR Nylon H Style No Pass
01-1959B 8,164 68 50.1 B: Buckingham 6393502GN1 Nylon H Style No Pass
01-1960B 8,238 34 27.6 B: DBI Polyester X Style Yes Fail
02-692 8,559 60 49.4 A: Buckingham 6393700 Nylon H Style No Pass
02-692 8,559 60 50.3 B: Buckingham 603B3700 Nylon X Style No Pass
02-693 8,570 54 44 A: Buckingham 6393700 Nylon H Style No Pass
02-693 8,570 54 44.7 B: Buckingham 603B3700 Nylon X Style No Pass

*We believe the Protecta AB108AM tested was medium weight nylon.
** These harnesses either said they were polyester or we were relatively sure. Companies websites didn't indicate webbing

type.

©2003 ArcWear.com/Hugh Hoagland Consulting, Inc.



Buckingham Mfg. Co.
Arc Exposure Testing
Kevlar Harnesses

April 16, 2003

ASTM
Test # Current | Duration Ei Description Harness | Ignition F887 Comments

(A) (cycles) | cal/cmz2 Type Yes/No Drop

Test

Pass/Fail

03-1134A 43.7 Buckingham 6393700NK Kevlar X Style No Pass Front Exposure
03-1134B 39.0 Buckingham 6393700NK Kevlar X Style No Pass Back Exposure
03-1135A 44.4 Buckingham 6393700NK Kevlar X Style No Pass Front Exposure
03-1135B 39.9 Buckingham 6393700NK Kevlar X Style No Pass Back Exposure
03-1136A 42.8 Buckingham 6393700NK Kevlar X Style No Pass Front Exposure
03-1136B 44.9 Buckingham 6393700NK Kevlar X Style No Pass Back Exposure






