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Medium Voltage Air Magnetic
Circuit Breakers

Problems with

by Dion A Gonwlis
Pewer Syslems Testing Company

Intraduchan

serious problems alfecting the eperation of mediim valbge sircreonit
breakers thal can not be detected during basic kesting and mainlenance
may be wadespread throughonl our dlectrical distribattion systems This
article shall examine twa potential problems that indicate the need [or
performing additional tesling b ensure proper hreaker npeestion.

Arc Interruplion

[ Arcintermaption inroedicm wali-
age air circuit breakers ooours in
Lhe fL‘J]]L‘:-winf; marmer As the

. Lrealer conlats soparabe, an AT

develops In the air space belween

thearcing contacts (Iagpure 145 The

ALC Progeesses upwa rid wilh assis-

tance from a pulf of airoriginating

in the puffer nowxle (Figure 115

until it 38 translerred o the anc

horns (Figure 10 When this oc-
curs, current flows through the
blowoutoot] wlich creates ast rLng
lransverse magnetic fickd, pulling
the are up the Elerrugler stacks

(Figiire 108 where the arc is broken

and exlinguished.

The conddition of the arc chutes
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| ingroonotacts parl arve crilical to b

arc inlerriplion process,
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Figeew: 14— A thwe swving contace
separales froo e staticoary contagst,
an arc develapa.

Figare 18 — The ave i# tradesterced |

to bl calor arc hormn.
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Are Chute Conlamination
Prablems

Fatlure af breakers altribuled to
i slnre condarmima i af the are
chubizs was first documented sev-

Figure 17— The are jumgs fa the
inoer are hams completing a circiil
through the blowaout cotl.

| Figure 10 - The blewowut coil creates

o a magnetic Jeld which pulls the arc

upwacd into Lhe interrapter slacks
which canses dle are to break up.
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abiorh mosiure when subgct to
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high humidity conditions, Ult- T - i Ty (e F. R —
mately, arc chutes can absorb i | CHAMNEL
encugh moisture Lo adversely af- ﬂ iy A eimme |
fertthe device s abiliby to inderropt T B TN
a fault. Failures associated with i ! ) )
this tvpe of problem are almost PR, [ EESEN | I T 5
always catastrophic, Power factor HESEMBLY - : : ASSENELY
testing of the arc chules can detect HaIH B - wam s
miisture problems and should be - REAR
included in routine losling and L CHANKEL
mainkbenance, b

Oven baking of arc chutes has = N
reen found effective fn correcting S L MABMET
higgh power factors. Additionallv, o aRE
the breaker cubicles should be in- ey | s
spected for proper environmental | oo — | Lo
fit, ard all cubicle bheaters must et
function pmpe'rlv ter awoicd future ;||]:_|_'|_u I.-’ff ;-"'I:rlnﬂun
maoisture contamination. Should — 7 ..'_F:__] i
problems resccur, swilchgear aRL s A near
manufacturer’s cubicle desipn o fern e O TS
heater ratings may be inadequate. - - SUKTHET
This iz cepecially true for older I 1 !
equipment. Several papers ad- \ ! i
dressing the baking of arc chutes, | l, — — -
switchyrear envvironmental fit, and SN .
heater problems have been listed e P ;
in the t:ib!iﬂgrﬂph@r. PHETIR

Although a less common cocur-
rence, breakers subject to heavy
duty ay develop metal deposils
po the are chutes from contacls |

- R . i . Are Chule Amangement
vaporizing during inleraption.

i Figere courtesy Westinghouse Electric Corp,
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Thiz P'roi'ﬂu::rn may b icdentificd by power [actar tegts
ar elose visual cxamination and wsually ooours in
comjunction with sovere conlacl wear. Arc chute ne-
placement is normally the best solution to correct this
praldenn.

Power fackor besting of circuil breaker bushings
may algo detect moisiore Prub!n:rrns: within thoese insu-
Tation sysbems. Since the power [actor test equipment

will alresdy b seb up Erom the avc chote testing, it is
well worth the relatively short additional e re- |

quired to pecform bushing Lesle.

Trip Speed Redaction of Adr Ciecidt Trreakers

FLAGES
ity y
15 o en e MAATILEACEIRRE )
Winivanms A llwshle |
] EL
T A

o ~ |

L REEL R ] 1569

L__‘ : ‘

Operating Speed Reduction Problems

TIMES ONE

Yoltage & Current Sources for:
= Laboratory Use 8 Watt Meter Calihration
» Proective Relay Test Instruments

« Multi-Funetional Digical Power Meters

Proveen Reliability Since 1981
Ciround and Airhorne
Environments

Ultra Light Due 1o
Parented Transformerless Ouipu

TELEFHONE: 319)-247-4548
Mall: 447 S0, Robertzon Blvd., Suite 104
Beverdy Hills, CA 9011
PAN! 310 272377149

Although much fess documented than are chute |

meristure contamination problems, reduced breaker
opetating velocities should be a major comcern.

Research was recently performed on over 500 major |
midwest utifity 15 kW class atr cincuit breakers. The |

Lreakers studied had in-service dales ranging from
the early 19505 to the todd 19805 aod represented all
major manudaciurers. All breakers had been timed at
acceplance and at approximatel v fve-yvear intervals
thereafter. Approxitiabely S0% of all breakers exhib-

ited decreasing aperating times, with approximately |
250 of the breakers exhibiling operating velocities |
below manufacturer’s specificabions. [E is feared that |

real quantilies of the oldor breakers that are found
thringhoutindustry and utility electrical syslemsmay
also have reduced operating velocities.
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Fealure

lerms contimoes, Bxercise and proper lubrication may
correct some of the problems. Complete disassenbly
ancd rebnilding of the brealer are often naceszary Lo |
correct more siubborn problems. Repular maintenance |
is eriticnl in kepping operating speeds at optimom wal- |
nes, |

Ongroingy research bo correct operabing speed }J:mh- ‘

Yacuum Retrofit Option

Yacuwn retrofitting of medium voltage @ arooit
breakers typically cosls twice as much as replacing thiree
arc Chotes and a set of contacts. Factors such as mereased
reliability ard reduced maintenance costs make such
CONVOISIONS 4 very dttractive Gption to repairing oo
maintaining older breakers.

Summeory
The following steps should beadded to routinebreaker

7 ek . i P - e Hls e
testing and maintenance: P e Sack . Vutt o Hzm Daseonrcah
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A, Thorough visual examination of the are chutes and 3 Tarels Ghces 25 Rt st
bushings.
Poweer factor testing of ate chotes and bushings. Fole LTnit with Are Chaule — Seclion View
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O Testing of the breaker's operating speeds,
L Inspection of Hwe breaker cubicle for enviconmental
fit anid heater function,

INndustrial,
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L. LMMrmsonic detection should be performed when
possible beforede-cnergizing the breaker to iden-
Lily Lracking or corpnd occurrig i the broaker

or bmtthgear insnlation systems. g

Elhllngm phy

“Meislube Problems in Magnetic Alr Circuil Brealers,” G.A.
Fritler, 1970 Nable Clioans Canfioamsse Minatos

“Test aond Mainte nance of Magmeblasd Ciecuit Decakers, " Oh 5.
Bindra and DLH. Wameck, 1982 Doble Client Conference Min-
[F145-

“TR-1A Clircoit Broaker Analyeer Testing of Air-Magnetic
Lirvuid Breakezs" AL Boy, 1981 Dubde Client Soofoerencee ddin-
ubes.

Partatilie Warnnm Tradler for Dirying Magnetic Adr Cirooit
Breakers,” AT Henry, 17990 Daoble Client Conferenoe hdinates.

e Cirenit Broaker Failuee Questionmaine” 1963 Doble
Client Conferonce Minuhes,

Do Senutis is Fresnn, CA Division Manapger of Pover
Systoane Tosling.

)ng.n’n crlmg Seriises Ménixiam
, Ire.
'l'\llKT("!-'l 140 Fior Sevubor] 1-B00CIHLA 3T 1 FAR P14 1105

A WORLD CLASS
INDEPENDENT SUPPLIER
OF
e TESTING * MAINTENANCE |
= RETROFIT + REPAIR
FOR
FI ECTRICAL POWER
DISTRIBUTION
FQUIPMENT THRU

365KV
| Asta |
SERVICE
_CENTER

AL e o

Specialists in Flectrical Power Sysfems

CJrcuﬂ Breuker Relroflis

Microprocessor
based

Totally unique
autornatic
seli-tast

Kits ovontabio tor

mast LY povwear
Clrcuit breckars

]'{}SLYN HIVOLTAGE CORPORATION

PO B FAR WEmoditaakl Nlincis SOTRA
Prwmna: [RAR] ARG Fay (RIS A5H-A75

Cincinnali [nsirument Inc.
Introddizees the
"TRI-KORDER™

A Digital Circuit Breaker Analyzer

* Full Coneact Analysis

* Thermal Prnter Elard Copy
* Breaker I Tag, Tnterface

* Hopped, Relinkle, Incxpensioe
* Made in UL 5. A

Cinenmati histomment Toc,
PO Bow 18T, Bellevue, Ky 41073
Ph aéy291-3666 Fx alo2e0-2959]

Wisi our boolh al the NETA Conlercnee




