Ll Chis

Cenfrol Elech

Hen. Bos

Fir, Jre ek




:':':Igéci'trical Insulating Material Testing
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ﬁ wide variely of materials Tas beer ubilized cver the viears for electrual maderials in the Uniled
electrical insulaiion applivations, This arbicle exarmines various Slales. The procedulees that have
miethods adopled for electrical westing of materials and pro- breee desveloped range oo siomples

vides msight Lo considerations thal should be made when conbemplat- - msulabion resislange tests that are

ing malerial subssibubion during appacalus repair. perlormed on equipment in the
Hiclad o elaboraoe laboralory rests
Marterial Properties that accoleeate insulition degrada-

fon by varping volrage sfrosscs

The American Societ for Testing and Materials (ASTM) &5 the princ- . L
o it " \ (H'tl'nj; luld e "1|“‘ [ ﬁL lrlrll:l e v I TiTicL .'M'Il:l I"'l'l"-'llf'l:'l!'lfll(!]'ll.ill. L‘L‘.I'I'l.dﬂll’!ll'l!i-.

pal organization that develops sl procedures for the evaluation ol
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anel Sauth Armearica.
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' e s i.r_‘mé_{ thicr most
wmmnon AS U Lests, sample con-
it'irt-:'ll'lil.'lz‘:, shaomald D anenilioneel
Belore festing is conducted ins:
Ledices sarapies are mwochionad 1o
specificd siees md then placed in
an cavirenmental sioalaliva
chambaer, Depending on the
insulintions inlended application,
conditioning subjects the material
ter tbermal stress, high Peniclity,
ar surfaee combaminalion.

Resishvity

Elateerial volorme and surface re-
sistivity is measired by applying
aode vallage and measuring Lhe
insalation leakage currenl. Vaol-
me ressaty s medsueed by
Tguarding” suelace currents as
showen ine Figure L This remioves
the surlace Teakage comzonent
rumm Lies Measurentent Circoit s
that only true volume resistance
renulin e sbtained.
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Dielectric Strength
Lsually measured in volls fmul, this seoperty s the vollage a1 whach
Broakedown wocurn, Daclectric st rength varies as a fuection of thickness

as shows in Figoare 2; thevefore, sampehe thickness is o irmportant Gaclor
when cempnring, matecials,
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Nationwide Electrical Testing, Inc.
1217 lvey Park Lane « Morcross, GA 30002
770-849-0430 « fax 770-849-0949
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YES! We are NATIONWIDE!

We go anywhere and are very competitive and competent.

F-mail shhagledaorldn et ot aet

* We provide olectrical maimtenance and testing sevvices o all the
clectrical pewer distribution equipment belweeen th rublic utility
and the enel of distrilaction, per the NETA speafications,

* Wi have the experlise to troublishom and repair all the eleclrical
preveecy disliibualive LRSI EHTE IR

* We can upgrade, macdify or retrelil any lypae of electvical prowecr
dislribulion eoquipment of any i onufactimer.

* W perlorm engioeering surveys, shori-arouit cafeulalions and
cosrdinnticon studies.
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Dissipation Factar

I}iaﬁibwntion lactor, olso Known ag oo {avcicn, Ls
b angle butween the vallape and curment vectors
wehert ar voltae s applied 1o che samnple. This et
applics high volbuge Lostress e insulation ina man-
nes similar e acial pperating veoditiones.

Traick Resistance Tests

Those eealualinns delermine the material's ability
tor resisl surfaee lacking. [n Higune 3o |:uh+htt:;.;mpf1.
o vlae wnctine phane racking e s s, s et
applics high voltage az ke the cample while a Tguid
canlaminabe flows acrass the surlace to ullamately
cause Fatlure by tracking or erosicn. I just o matler
oF Twirs, this test can simulale years of actial opet-
ating conditions.

Fipure 4

Arc Resistance

This test evaluates e material’s capabilits o e
sist damage when a high mlensity eleetric discharge
[arey ELEJI_.'IHL'd 1 e surhace, Ao resistanl materials
are after wsed 1y are inlerraphion componenls,

Other Significant Properties

lhased npen Lhe appheation, several other material
prrespen Les ey b important o electyical insulation
praluation, including thes fralloeeing:

Chemical — Capabilily 10 withslnd wale, high
huommidily, ail, aeid, ard sunlight may ke wignafi-
cant nroperties. Dlammabihity may alse be an im:
powlant fnckor,

Thermmal — Blaximun operating e peratuee,
britte paint, sofering posind, aned thermal resishy
ity iy L imporkant p roperties o corkeln npph’-
cabiong, such as mackanos,

M echanical — Elongatidn, compressive streogth,
hardness, and impagt strengt soe sl bnpor
Lol matertal properfies.

Sevpres such as The Elechrical Epgineers Hemdios
prowiches 4 helplul samomary ol various electrical in
sulation malerial propertivs,

Examples of Incorrect Material Substitution

1. Field inspecbions of a P18 kY, HI0 MW generaloe
stistern elolornyined thol roweodming was nocosEanry
Chriginal eequapment masulacturer's {OEM} repre-
Leratiues nssted dhal P Bhergiass eenlorosd
polyester wiedies muost be neated with an Tk
Teflin woaling b imhilsig abrmson Froen wibreatica.
Liwen after being forewarned of this patential prob-
Toaey, Uhee etzsbenmer selectud e low-bid gencrator
service shop's recommendation Lo sy urcoaked
wered grus, wehich will likoly wesluce equipracnl life,

2. A T wleetrical aguipment mmariifachrer :‘||'.\|‘.l|i|>.‘i
a cloar antilracking varndsh to the green fiberglass-
reinfamced polyester i ads osed 0 S50 BN SE
cireuat broakers as o part of the manutacturing
process, The applisalion of this warnisih canoot e
delected by visual examination and conld lead 1o
cejuipracnt failure =lonld o neneated substicke
bns usedd
Anelher manufacturer applivs o simdlar
arditeacking coebing froun Thee supporls that insu-
lale tlue puodes o the frane ol (5 RY cliss v
circuil reakers,

3 Many prl_:-l'l]q:rn:e. hawve ceeurred when using

asakalinngg mmaterinl thal is nog compabble with rrin-
eral pib or silicone liguid ased in LIANSRIETS.
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4. Moislere ahsorprion of the fikrecs insalaton stacks
wsedl i ol cireuil breaker mberrapier grid assem-
Baliess T Lo Lo geid stack warpage and Greaker
Failize upon Frult nterraption in some cases due
L eonlacl eperatior mpainment This nas led o
OEM redesizned replacement grid slack assem-
flims, Tr this cose, oven repairing the ociginagl in-
terrnters swith the sare mates al dhses ot gal-
drwess e design chavgge awd will nel prevent futune
nosture absorplion ;‘u'f‘l. lema.

Summary

e ter i wegle e
lake preal care in repg
el .||,_..'|| L gl [I‘u_- Forbuares curscs QU al mis-
1|'.h!.\||| wl iz 1-.111 e could be Ao W enevoer
damaged insulation is o be replaced during repiies,
ther Loclnician showid adlers becthe fallivesing: proce-
e

eriakion af sropertics, ore shaabd
b s madorial subhebbobae in

s Alwiys condact the GRS he puschase the direct
reprlacerent peot Ceasionally, the manulaclaeey
will have an upgrraded pard wila improved
trrtal ¢ b besistics o the given appelication.

o ke manufactorer canone longer provide th
part, then one shoold consider vsing he equip-
ment surelus markel Some sarphos eoguipment
iy have been dorment for a long Eme o sulb-
jeetedd b lwsvy duty, so carefal bestiong aod es-
arninaticn of dhe part Tor insulalion degradation
shisll e e

o Adler exhansting all sources, very careful consil
eration should be mads before aitensling sob-
slitntion. Deperding on e applicaticn, it may
Lo weise Lo consall ar outsicde Tboratosy o iden-
Hfw e criginal material before proceeding, 4
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« 70 Megawatt trveetory  * Sterced Gererators
« Bizes 12 to 10,000 kW
* Rasistive & Reactive

+ Direct Guneeent o FEOGA = 5 ta 15 KV Cables

« i Hertr Reactive » Free Catafeg Available

800-544-8658

Fax; $70-4714- 3799 + vwwrw rendaliools, com
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