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Sparking Reliabili
at Your Facility

Does partial
discharge testing
increase electrical
reliability?

Partial discharge testing not only helps head off costly transformer
catastrophes, it's an important complement to preventive maintanence.

By Don Genutis, Hampton Tedder Technical Services

frer three 4,160V dry type transformers failed ar a 3yr-old hospital

over a three-year period, the hospital’s faciliey manager contacred

the ransfomer’s marafaetater, who informed him the rransformers

were reaching the end of their life expectancy and would continue
to fail. Lacking the cash flow and other significant financial resources
to replace every rransformer, the hospital implemented a parrial
discharpe testing (FDIT) program, allowing dhem to priorivme replace-
ment. Two transformers had critical partial discharge levels, so rhe
hospital replaced those immediately. Three other mansformers had
only moderate partial discharge levels, and the hospital is mendmg
those for insulation deterioration. PDT showed the remaining 12 trans-
formers were in pood condirion.

Shartly after implemenomg a POT program on its aging 16.5kY cable
system, a municipality discovered several problems, including 13 cable
terminations, two splices, and one cable circuit with critical levels of
partial discharge. The utility repared the problems, avoiding emergency
outages in the process. The tests uncoversd moderate levels of }";11'['iat|
discharge activity in several ather components, <o the urility is monitoring
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Before PD Surveys After PD Surveys break down and ulri-
Forced Hrs of Forcedmsof| Tately Bl So PDT
Component Failures/¥r | Downtime/Yr | Failures/Yr | Downbtime/Yr| 5 a reliable ndicator of
Protective relays 0.0006 0.0030 0.0060 0.0030 equipment condition.
‘Switchgear bus 0.0034 0.0911 0.0017 0.0045 Foruxay yeass, babora
Disconmect switch Or.0M1 0.0220 0.0052 0.0a7
Transtormer 0.M30 1.0260 0.5 01642 hmw
4,160V breaker 0.0027 0.0108 0.0027 0.0108 for quality axwrance pur-
4,160V switchpaar bus 00024 0.0576 0.0024 0.0576 poses. The technology has
4,160V foeder e recently been useful
breaker 0.0012 0.0048 0.0012 0.0048 as a disgnostic tool for
Total failures ar 4800 00309 1.7105 00167 0.5236 fiedd messuremenes o de-
The values above represent the reliability and availability of various pieces of  Tect impending insulation
equipment, based on Table 7-9 of the IEEE Gold Book. failure. PDT i now a rec-

them for deterioration mends.
During its first PDT, a chemical
plant found exremely high partial
discharpe activity on a 1247V
load interrupter switch. The test-
tors o immediately remove the
circuit from service. However, pro-
duction schedules made thar un-
feasible. Although an insulator
on the switch failed wirhin a week
and the faclity’s maintenance
teamn was unable o swop i, early
warning allowed the ownersrobring
repair marerials to the site befonre
In each of these cases the owners
saved significant time and money
by using this rechnology. If budger-
ary constraints and other limita-
tions at your facility are straining
your maintenance capabiliries, par-

the breaskdown smength of thar
portion of the dielectric material.
This is due to imperfections, voids,
contaminants, cracks, amd other ir-
regularities in the diclectric.
Parrial discharges typically oc-
cur at 2000V or greater and are
measured in unirs of charge called
picoCoulombs (pC). Most clectri-
ers, switr hgeor and cables, is free of
partial discharpe when it leaves the
factory floor. Cables nay have some
negligible discharpe. Partial dis-
charpes create small impulses in
the nanmecond range. A partial
discharpe test mstrument can de-
et the impulse in the field by
sors. It then proceses the analog
signabs through a network of noise
filters, amplifiers, and analog-to-

ognized method of in-
creasing electrical reliability for
electrical insmllations—whether
new or existing. The Sidebar below
gives examples of the kinds of equip-
ment you can test with this tech-
nology. PDT i=

*  Predictive—It indicates spe-
cific symptoms in advance of faikre.

*  MNonintmuesive—Irrequiresno
intermuption of service or change
from normal operating volmge

= MNondestructive—It doesn't
test to failure or adversely affect the
equipment under test.

* Minimal stress—Ir doesn’t
need o wse overvoltges, which
expose the tested equipment o
encountered under normal operar-

* Trending-oriented—You
can store results 1o compare with
furure tests.

tial discharge testing can provide  digital converters. As equipment *  Lodlimtion-enabled—Ir of-
welcome relief, ages, though, dielectrics begin o ten allows locaring the site of the
partial discharge ocourmence
o e eisne
sigesimyndll Examples of Equipment You GanTest ) :
stand what PDT is about,  « Cables, terminations, and splices * Inexpensive—ic allows
'gru.lﬁrstn::d o umicerstand = L ; for m | sur-
it Moy A z Instrument transformers: potential, — g
means. A partial discharpe current, ccpds facilities.

is an electrical spark that
bridges a portion of the in-
sulation berween energized

* Power transformers and bushings
» Motors and generators

conductors in a dielectric. Ir = Switchgear
doesn't necessarily ocour at * Surge arrestors
citherof the conducting bod- G

bad * Capacitors

ies. It can occur anywhere
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Often field  insulation
tests of existing equipment
produce very litthe or no par-




year. If you have equipment with
moderare amounts of partial dis-
charge, you cm trend it wo deter-
mine insulation deterioration rates.
This allows you to schedule correc-
tive actions before failure cocurs. If
you discover critical levels of par-
diare corrective actions. The wp
priority of performing PDT ar a

Eacility for the first time is to iden-

Don't substiute PDT for tradi-
tional preventive maintenance ac-
tivities. Use this tool w comple-
example, if you perform your an-
gl preventive maintenance out-
apes during winter, you'll want 1w
perform anmual PDT during the

(- SymCom

FAILURE IS NOT AN OPTION!

Protecting your motor is
something we take serrousl‘y
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Call us or visit us at www.symcominc.com
Manufacturer of

The LSRU s uwed to detect cument level changes on fors, pumps and process
motors or to enegize ather crcuts based on the operation of electricol
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operating lifetime of older equip-
ment. With this monitor, you can
*“watch” vour equipment remorely.
This means you can apply real-
time wending and condition-
based maintenance activities o
medium-volzpge asets.

Don't substitute
PDT for traditional
preventive
maintenance
activities. Instead,
useitto
complement
existing PM
activities.

well for all types of medium- o
high-volmage equipment (Table on
png&'ﬂ}..bttnsmmmhm-

programs often ignore cables. This
is partly due 1o the inabiliry of any
convenient field test to produce
meaningtul results and partly due
to the common fear of damaging
the cables. Since PDT does not
require an outage and reliably as-
this test is especially suited for pre-
dicting cable failure.

PCT helps predict failures if you
end the results, and it helps pre-
vent failures if vou ke preventive
measures bosed on what you see. A
can algndimu'hr enhance ele::m
cal reliabiliry.



