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INSTRUCTIONS FOR
VACUILIM POWER CIRCUIT BREAKERS
TYPE VEK

INTROBUCTION

The VBK is a three-phase vaguum cireuli breaker
which is designed o occommedate varfpus auiomahic
iripping and clesing schemes.

Stored energy is used for both closing and Hipping
of the I.T-E votwum circuit breoker, a unique featyre
that assures positive closing or tripping regordless of
the auxiliary power supply during these operofions.
Parlinl er besitant ¢closing of the confacts due to the
loss of auxiliary power during the action is impossible,

A counter provides o convenient record” for tervice
and maintengnce crews. Yisuel indicaters easily show
the operational status of the circuit bresker,

The three main ossemblies of the vecuum ¢ircuit
hrenker are:

1. Vacuum Interrapiers
2. Sfored Encrgy perating Mechanism
3. Overcyrrent and Reclosing Relays {When Supplied)

These instructions for instoliaflon, operation and
maointenance of |-T-E vacwum circoit breakers should be
read carefully and used ws o guide during installation
and initial operefion.

The specific ralings of eoch mode! circult breaker
are listed an the individual nomeplates,

Eile these instructions in o readily waccessible place
togethar with drawings and descriptive daie of the
dreuit breaker. Thesa instrpetions will ke o guide to
proper maintenonce of the equipment and prolong its
life and usefuiness. The schematic and defciled wiring
diagrams {or the particular ereuit breaker order cov-
ering relaying and contrel will be the guide for the
electrical operatien, Hrouble shesting and whatever main-
tenance would be necessary.

It is recommended thot this manunl and the equip-
ment drawings be reviewad before actual work is sfarted
in installing, operaling ond/or mainteining this equip-
ment.

RECEIVING AND STORAGE

Immediately upen receipt of the circuit breaker,
gxgmine | io delermine if ony demage or loss was
swstained during transit, f injury or rough hondling is
svident, file « domoge claim at once with the carrier
ond promptly notify the [-T-E Imperial Corporation, The
§-T-E Imperiol Corperction is not responsible for domage
of goods ofter delivery to the corier. However, the

1.T-E Imperial Cerparotion will lend gssistance if notlfied
of claims,

! Unpack the cirewit brealker as soen os possible ofter
receipt, 1 uapocking i deloyed, difficulty may be
experienced in making @ claim for dameages not avident
upen receipt, Use care in unpacking in erder to aveid
damaging any of the circull bresker parts, If any
shoriege of material is discovered, promptly nofify the
nearest representative of the 1.T-E Imperial Lerporation.
Information specifying the purchose order numbar, aad
part numbers of the damoged or missing ports should
accasmpany fthe claim,

The circuit bregker should be insfalled in its parmanent
location o5 soon as proclical. I the circuit breaker is
no! o be pluced in service for some Yime, it is recom-
mended that the heaters be energized to prevent
candensation demoge.

CIRCUIT BREAKER INSTALLATION
GEMNERAL

Prior to the initial installation of the circuit breaker,
certain prefiminary inspechons should be made to insure
proper operation. The inspection procedures far thix
ere given in this section.

The circuit bremker is shipped with contacts clased,
closing springs discharged and opening springs charged.,

FOR SAFETY: Prior tc any discssembly or inspeciion

- of the circuit breaker, the circuit breaker sheuld he

opened, using the manual frip buiton, discharging the
opening springs. If it is necessary fo move of raise the
circuit breaker, lifiing plates ((Fig, 1) are provided ot
the fop of the crevit breaker housing fer o erane [ift

WARNING: Do nat allow the sling to bear agoinst
the porcelain bushings,

INSTALLATION INSPECTION

Inspect the condition of the circuit breaker vocuum
interrupters and the electrical connections prier fo
installing the crcuit breaker into service, Even though
aaeh wireult bregker is completely odjusted ond iasied
at the fatctery. shipping and handling condilions tould
cause defecis.

The height of the circuit hreoker may be odjusled
by inserting the leg fastening belts in the holes corra-
spanding to desired height. Ses Iypical outline drawing
on page 4.

Thesy ingiractions do ol purpen 1o cever alt dateils ar variatiang in cquipment ngr 10 provide for
suery possible confingency 1o Be met in (onnection with inuoliofion, operation, or mainleaente,
Shodld [orther information be desired or shovld particelor problems aris which ore agl covered suf-
ficienfly for ftee purthinee’s parpoues the multer thould be referced ta the I-T £ 1wperinl Carporotion.
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- VACUUM INTERRUPTER EXAMINATION (Fig. 2| This is impertant becouse dirt ond dust can nocumolate
N and, with moisture, con place the circuil breaker in

St CAUTION: A grounding stick should be vied 1o dis- " . .
charge the mid.-hond ring {3} en the vacuum intarrupiers ieopardy, dielecirically.
{4), so couipped, before any woerk is done on the .
Inlcrrupl&rf PP any wer MOUNTING [Fig. 1)

The inwnloting vacwum envelope (2] should be ex- Since the operation of the vacoum circuil breoker is

omined carefully for cracks in the eres of the metal-tn- relatively shock free, the foundation maoy be as simple
insulgtion seals on both ends and around the mid-band as twe parallel beams. If o concrefe foundotien is used,
ring (3). Since o cerfein amount of frensmitted light is it should be level, but need not be of canventional-depth
usually required to detect grecks, the inspection sheouwld construction, The genergl configurafion, dimersions,
be done in o well lighted area, If the mid-band ring location ef foundalion bolts, power lire connections,
{21, when so cquipped, has been bent by an aceidental aceess panels or door and provisions for condult con-
impact, thot cren should be serutinized for gloss seal neclions needed 1o mount she girgult breaker are shown
damage. Small extetnel chips, hawever, will not impair in Fig. 1. Refer clee o the equipment drawings for
E‘x.; the useful life of the inferrupters. specific instollations.

The pinch-off tube seal 1) it coaled with soft solder The cireuit breaker should he positiored on. the
and epony for profection. Care shouid be exerciscd 1o foundgotion to permit adequate ocressibility for manual
oveid culling inte the solder or bendlng or deniing the operodion ond inspeciien.  All lifting should ke done
pinch-off tube which could result In loss of wacuum, with @ sling thai is hooked into the lifting plates that
Yocuum integrity may he assured by means of o ore provided. CARE SHCULD BE TAKEN THAT THE
dielectric tes!, See section on dielectric tesls, SUNG DOES NOT COME IN CONTACT WITH THE

BUSHINGS,
INSULATION STRULCTURE CAUTION: Pror to making eny connections, all

All insvlated poss should be checked for damage. ;prmgs .mujf ?e d:sghc&:ged 0?;3 GIL wiring mu“ihb";
Any dust ar dirt should be removed by air or wiped wilh ialen_ergx_ze ' recaztlon. must be faken to insure iha
a clean lintless cloth saturated with an ofl-free solvent. all circuits copnecte . or lo he c:'onnecled, t.a the circuit

breaker remain deencrgized unfil all work is complete,

i The overall height of the circuit breaker may be
e adjusted by inserling the leg Fastening holts in the haeles
corresponding 1o desired helght,

CONTROL WIRING

After the cireyit bresker is in paosition on Ifs foundo-
tion, it is recommended that the contrel wiring ke
installed next. The supply wires should be large enough
so that, with full conirel current flowing ta the eircuit
brecker for one second, the voltnge across the control
termingls of the circuit hreaker will be within the
specified limils for the oppropriste contrel voltage.
(See Table 2.)

NOTE: The, contro! condult shall be brovght into the
low voltage compartment threvgh the removable conduit
plote.

CONTROL CONNECTIONS

Al eontrels and current tronsformer connections are
made inside the law voltoge campartment an the terminal
boards provided. Fig. 2 shows o typical schematic
diagram. Refer 1o the connection diagrams that ore
supplied with each circuit bieaker for the proper wiring
connections,

GROUND CONNECTIONS (Fig. 1)

_t. PINCH-OFF TUBE SEAL . L
(FOR EXACT LOCATION SEE The normal grounding proctice is 1o connect o coble
FiB. &. {TEM 12} te the framework of the circuit breaker and 3o the
INSHLAT ING YACUBK ENVELOPE ground. Orounding pods with %" » 13 taps ore peo.

MID-FAND RIMG vided an the circuit bBreaker for this purpose. They ore
located on ench side af the mechanitm comparfment.
VACUDM INTERRUPTER .
' The coble should be copable of camying ot leest 25%
’ of the confinusus current rating of the circuit breakes,
Lot thould be no smaller then 4/0,

B 4
-« e

Fig. 2 — Vocuum [nferrupter
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VACUUM POWER {IRCUIY BREAKERS

PRIMARY CONNECTIONS

The bushings are ne! designed 1o withstand unneces-
sary shrains from cable or bus bar. Therefore, the
primary lends should be supperted in o mannper to
aveid such strains on the hushings, leads should be
brought dewn frem ahove, if possible, Standard prac-
tices concerning eleciricol clearance batween primary
fends and parts of the eircuit Bregker sheuld be feliowed,

VWhen the circuit breaker ls e be operated for extended
periads ot or near full eantinuous current rating and/or
when localed in an area af high ambient temperature aned
solar vodiation, the primary cenduetor: should be equiv-
alent & no less than the following.

400A — (1) 5DOMCM OR (1) %" x 2"~ COPPER

BOOA — L1} 750MCM QR {1} %" x 3" - COPPER

12004 ~ (2) 500MCM OR {1} %" x 4" —~ COPPER
20004 — {4} 500MCM OR (2} %7 x 4" - COPPER

PRE-OFERATION CHECKING
GENERAL

The hreaker e not tensitive fo davieifons from irue
ievel, bhut, for soke of oppearance, the level shavld he
checked and corrected with shims, if mecessary. Make
the following checks to be sure evarything is in good
order:

1. Examine the internal insulated wiring lo be sure i
has not been damaged during handling and installalion,

2. Check to see thal there are no loose nuts, washers,
bolts, snap rings, catter keys, terming! connections, et

3, Check that the conduil eonneclions are properly
installed and fightened,

BEefore energizing, the breaker should be given a
37.5kV withstand test ocross open contfocts to verify
the Integrity of the vacuum intesrupiers,

MAMUAL QPERATION [Figs. 4 & 5)

The following procedure should be followed to check
put the manual speration of the kresker:

A. Manudl-Mechonicel Cperation

1. Open the molor power switch,

2A, VBK-15-12

Maonunlly charge the clesing springs using the remov-
able Maintenance Handle. Insert the handle in the two
slots in the PAWL CARRIER. Then raise and lower the
handle in o pumping metion until the PAWL CARRIER
no longer tetetes the RATCHET WHEEL, The closing
springs are new fully charged. {Upon occasion, the
MOTOR CRANK ARM may stop in such a position ns 1o
prevent a full racking stroke, requiting it fo be rotated
manually, ' 1f this hoppens, pry the molor crenk arm
off center with o lorge screwdriver. Yeu can mave it
either clockwise or counierclockwise. The clasing springs
may then be charged as described above. )

i-9.9.7-3
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28, VBK.15.20

Manually charge the closing springs by means of the
manual charge handle inserted in the cherging lever
an tha mechanism indiceier panel,

3A. VBK-15-12

Close the moin contacts by pushing up on the CLOSE
LATCH RELEASE ROD,

3B. VBK-15-20

Ciese the main contacks By removing the cover from
the manual elese lever on the mechanisem indicater panel
and pulling the lever.

4. Open the main contacks by pressing the MANUAL
TRIP BUTTOMN, NOTE: The VBE is to designed that the
manual trip butten will stay In when pressed, This keeps
the hrecker in a irip free condition until the padiock
lateh is pressed in restoring the manval trip butten to
its fully extended pesition.

B. Manual-Electrical Dperation

If the foregoing checks are satisioctory, ihe breoker
is then ready for electrical operation.

1. Turn the MOTOR SWITCH to ON, This will chorge
the closing springs, The opening springs ave charged
by the discharge of the clesing springs.

2. Close and open the breaker with contro! swilch,
if used,

3. Close and open the breocker from the remote
contrel switeh {(if used) and check the operation of any
device connected ta the quxiliary switches,

MECHANICAL SAFETY LOCKOUT (Figs, 4 & 5)

To place breaker In Mechonical lockout [Safety
Leckeut), push mechanical tip bufon, This button is
jocated in the control comportment on the escuicheon.

" Thiz makes it impossible to close the breaker until reset,

EMZRGENCY OPERATING PROCEDURE {Figs. 4 & 5)

Should contral pawer be lost, the hrecker con be
operaled by mechanical means as fallows:

1. Te tig the breoker open: {Door Closed)

Depress the RED TRIP BUTTOM. This bulton is on
the contral compartment doaor.

2. Te close the brooker: {Door Open)

Push the manual trip reset lever to reset ond push
the class latch release rod on the cantrol reloy on VBK-
15-12 and pull the maonval close lever on YBK-13-20.
{Mechanical trip defeats mechanical closing until resat,)

NOTE: |4 the clasing springs are discharged, manoally
chorge them by {ellowing the procedure deseribed

under YMaonual Qperation®',

PERMISSIVE SWITCH (Figs. 4 & 5)

If specified, the emergency trip button will be com-
bined wilth a permissive swilch, Thit combination defeats
all electrical ond mechenical eperations until manyully
resef.
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PERMISSIVE SWITCH (OFT10HAL) (BEHINR ESCUTCHEDN)

Fig. 4 — Operating Mechanism end indicator Panel

VBK-15.12
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CLOSING SPRING CHARSE INDICATOR.
DEERATION EGUNTER
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Fig. 5 — Operating Mechanism and Indicater Panel
. VBK-15-20
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MAINTEMANCE AND ADJUSTH}ENTS
GENERAL

1"TE circult breakers are designed for minimum main-
tenonce and tesied te insure that minimum maintenance
will be reauired. The only bosic odjuciment normolly
required it conlact pressure. This should be checked to
the dimensional values required as described elsewhare.
The few othar adjustmenis that are noted are reguired
only when an operational check indicates a preklem,
Of course, during the mointenance cheeks, ail aceessible
bolts, nuls and screws should be routinely checked 1o
Insure thot they are Highl. '

It is recommended that the circuit braaker be normally
inspecied afler ihe first 300 operolions, regardless of
the type of duly it is used for. These operotions con
be eifher no-load mechanizal, lood cusrent switching,
hulk eapeociter ar reactor switching opetrations.

Vocuom interroplers, as used on the circoit birenkst,
hava an inherenily long contact life ond will provide
trouhle-fice service under varied applicoion conditions,
as long os the cirevit breaker is spplied within its rating.
The weear cordition of the individual vacuum interrupters
will vory, depending on circuif conditiens and such
varlables o¢ single phase versus three-phose jnterrup.
tion, /R rafio {msymmetry) end relay deloy times, Of
cowrse, interrupfing high shert-circult cusrent will couse
contact eresion 1o accur Taster than load current inter-
ruphions and lhe erosion measurement wilt be a guide
far interrupler life. | the cireuit breaker is subjected
to many higher shért-cirevit current interruptions, the
erosion indicator shoold be checked relotive fo the
total inferruptions in o given time peried, rather than
the 500 operation criteriz, As o guideline, the wear
measurerent should be checked after the equivalent
of & interruptions (&00% S0 ot raied moximum short
cireait current.

If, hawever, after the first inspection periad there is
no indicstien of any problems, actusl cperaiing ex-
perience with specific gircuits will indicate the future
ameunt of moinienonce needed for the various ctrenit
breakers and the prosedurs can be modified as required,

¢ course, where unwsuo! service condilions exist,
o covered by ANS! Standard C37 04, if mosi he assumed
that these condifions were considered at the fime of
order; that the egquipment supplied was designed for
the szeciel application; ond that an eppropriote supple-
mental mointenarce program has been developad.
Thess maointenance instructions only cover circuit breakers
used under the stondard servica conditions.

At the selecled mointenance peried, the follawing
tests and adlustments shewld be made.

NOTE: The following fests and ndjusiments are alf
thot ore normolly necessary for proper moinienance
and cperalion of the eireuil breaker The remaining
portiens of the circuit breoker—close coll assembly,
ghurd tig’ release, control reloy, ouxiltary switch and
moloi—reguire no mainignance during the stondard
life of the drcuit breaker regordless of the aperaling
doly.

WARNING: Prios to performing ony lesfs ar mains
tenance of the high or low valicge compartment, be
sure thg! the broskar s disconnected from alt electric

pawer, After the power lines have been diseonnected,
oHach greunding leads belore touching any of the
breaker parls, Be puositive the framework s well
grovnded. Do nol go near ony of the operaling parts
codil the operating springs have been discharged.

EROSION INDICATOR [Fig. 6)

An erosion indicajor [21) is locoted in the high
voltege compartment t& freasure contock erosion. When
the circuit kreaker is closed and the vocuum interruplers
are new, the frent of eretlon indicater (21) is in linm
with the frant of fhe vacuom interrupter moving centact
clamp (71, {or marker attoched]. When the front of
1his moving contact elamp [71, {or marker uitached} ¥
in line with the reer of the cantoet érosion indicator
(21}, the vocuum interrupter coniacts have ecoded 125"
and the vaeuum inferrupter should be replaced.

CAUTION: Afler the erssion indicater {21} in the
high vollage compaortmeni has been initially sof, i
should never be chonged during the life of the inter-
rupter. Noever ¢heck contoct erosion in the high veltage
compartment until the bresker is deenergized and oll
parls discharged,

For convenience, @ weor measuremént can be estab-
lished in the low valtoge compartment by meosuring the
gap illustrated at point 22 in Fig, & This gap weith the
circuit brecker closed and & new vacuum imteriupher
installed is ¥, inch minimuem. When the gap decreases
Vi inch from inified measurement with the circuit breaker
closed, the eresion indicator in the high valloge com-
purtment must be checked to estublish precisely how
much the vacuum interrupter cantacts have eraded,

MILLIVGLT DROP TEST (Fig. &}

Duting maintenance petiods, the condition of the
Greuit brecker current circuit can ensily be delermined
by performing a millivelt drep test. This fest should
be perfarmed regardless of whether the circuit brecker
had interrupted Jow or high currenis or has minimum
operations,

The following tabkle lists the millivolt drop and
resistance values for the circul! breakers covered by the
instruction hook.

HAX MU | HEASURED
CISCUIT | CONTINSOUS | MAXIMUM | W1CRD- | BETWEEN ;
SREAKER | CURRENT | NV DROP+ | OHMS | BOINTS
VBk-15-12 | 600 & 800 15 175 54 6
VEK-15-20 | 600 & BOD 30 150 5k b
VBK- 15-20 1200 75 145 556
VBK-15-20 | 2000 20 1280 588
VBE-15-12 - 1 55 788
VBK-15-20 e 4 20 1% 8

«D.f. WILLIVOLT PROP WITH 2084 FLOWIRE

On circuit breakers with normal or less than normal
loadings, the lisled velues [between 5 & 6] may be
excocdued. 1§ thiz millivelt drop exceeds 150% of the
listed volues, check the raillivelt drop ooross the vecuum
infgrrupier (between 7 & Bl i this willivelt drop
excacds the values fisted in the obove iable {between
7 & B), this indicates thut an edjustmenf in <oniacl




15-8.8.7-3

BAGE 12

VATHUM POWER CIRCUIT BREAKERS

--gssyre is required or lhot hecvy contact erosion -has
curred. The edjusiment procedure for contact pres:
Sure is given later in this section.

For optimum pedermance of fhe circuit breokers
during perieds of increased toading, it is recommended
thot the listed volues not be eaceeded,

1f the millivolt drop is siill too bigh, mfter it has been
established thot the confoet pressure it correet, and
that erpsion it not excessive, confaet |.T-E for recom-
mendations.

INSULATION CLEANING

Any dirl, dust or greose shavld be removed from the

. -faces of the entire turrent carrying sfructure, vacuum
\_.errupter*, bose insulation, and interphase barrier
wssembly. Wiping the surface with an ofl-free solvent

on a clean cloth or industiial wiper is normally sufficient

for this purpoe. '

*Remember to discharge mid-band ring on interrupters

so0 equipped.

MANUAL SLOW CLOSE PROCEDURE (VEK-13-12)
{Fig. 4) no b

Manval sloew closing of the vocuum circuit breaker
can be aecomplished whan the circuit breaker is in the
open position. Tumn the motor chorging switch te off.
Engage the manuval chorge hendig {10) in the pawl
carrier {11}. Pump the chorging lever until the springs
: charged, Remove the charge handle. Hold the
wow close pin {12} down ond push the manuval cose
rod {5}, This will covse the cperoiing mechanism to
partialiy close, bul the vocuum intesrupler contacts ore
still epart, Re-engoge the manual charge handle (10)
with the paw] earrier of the charging lever, Slowly
pump the charging lever fo tlowly close the voewum
interrupter contacts, Remove the charge handle. To
open the crcvit breaker, push the manuel #ip bution
{4}, Discherge the clesing springs by pushing the
manuvel close rod [5). This speralion fast closes the
circuit breaker. Qpett ogain by .pushing the manual
trip button,

CAUTION: The circult breoker mus! never he slow
closed with the primary cireuif cennected,

\__NUAL SLOW CLOSE PROCEDURE {VBK-15.20)
{Fig. 5}

Manual slow clating of the VAK.3.20 con be ac-
eumnplished when the cireuit bregker is In the open posi-
tion und the clesing springs ore ditecharged, as indicated
by the clesing spring charge indicoter {1).

Engage the manwal charge handle (10} in the
charging lever {11). Pump the charging lever until
the circuit hreaker glpsing springs snap into the charged
position,

Insert the tlow close hmcker into the slof in the
closing spring fube. Remoave the charging handle, Hold
the flut of the charging hundle aygoinst the slow close
1 ket pushing toward the rear of the circuit breaker,
bewping the slow close bracket in place, while pulling
the monual elose lever {5), This will gause the aperating
mechanism to paerticlly close while the vocoum inter-

rupter contacts are still apart. Insert the manyal charge
handle inte the charging lever socket and slowly pump
the charging lever {o slowly close the vacwum interrupter
contacts the required amount,

Continve to pump the charging tever until the slow
close bracket becomes loese so that it can be remeved,
Remave the charging handle. Remove the slow close
bracket, Push the manucl trip button {4) to open the
circuit breaker, Discharge the closing springs by pulling
the monual close lever {5], This operction fast ¢loses
the girewit breaker, Open again by pushing the monuel
trip button,

NOTE: The slow elose bracket can be removed or
insarted enly ofter the springs are completely charged,

CAUTION: THE CIRCUIT BREAKER MUST NEVER BE
SLOW CLOSED WITH THE FPRIMARY CIRCUIT CON-
NECTED,

CONTACT PRESSURE AMD ADJUSTMEMT (Fia. &)

The following procedure should Be followed for
properly checking und/or adjusting ithe conlaet pres.
sure ond alighment on VBK circui! hreakers.

A. Since the contacts of & vacvum circuit breaker
are ehelosed in o sealed envelope, it is not possible to
directly measure the sequence of confoct meking which
ls very impariant for o vacuum cireuit beeaker. There-
fore, during routine maintenonce perieds, if it is neces-
sary to readiust the Ysimultaneous™ {see Note 1) make
of the contects, this should be done as follows:

J. Close the cireuit breaker and check thot the con-
tact pressure is between 234 ond 23 inches for VBK-
15-12 and 2%, and 2'%; inches for VBK-15-20, as mea-
sured at "A" of Fig, & en eoch pole. '

H the contaef pressure is not within the fimits stoted,
the contaét pressure should be adjusted to foll within
these limits as follows:

a. Turn the pressure spring retaining nut (33 with
the circuit breaker in the closed position, until the
proper clearance s obtoined. It is recommended that
fhe conluct pressure be sof at ‘o nominal 2% inches
for YBK-15-12 and 2'%, inches for ¥8K-15-20 when
adjusting, Cpen ond close the circuit breaker and
recheck this dimension,

2, Lonnect an indicgiing light (ar bell}) across euch
pole of the creuit hrgaker.

3. loosen the pushrod odjustment lecking nuet {1],

4, Partiglly slow close the cireuit breaker as previv
ously deseribed,

5. With the manval spring charging handle, slewly
pump unlil the first indicating fight {or hell] come: on,

&. FIRMLY hold the menual spring charging hondle
in the position where the first indicating Hght {or hell]
come on, and rotate the pushrod adjusting studs (2)
rlockwise, on the remaining two poles, as required, to
bring the remaining iwe indicating fights (or bells) on.

7. Complete the slow clase operation, .

8. Open the dreuit breaker, recharge the closing
springs, fust-close the breaker ond check that contod

_ pressure 15 betwean 234 inches minimum and 234 inches

maximum for YBK.15-12 and 2%; inches and 2%, inches

Y
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for YBK-15.20 as measured ot A" [Fig. &) @t each
pole. Trip the circudd breaker.

9. Tighten the lock nuts (1) an each odjusting
stud (2} 1o lock the pushred adjusiment stud in ploce,

NOTE 1: All three poles shewld 1ouch within 2 milli-
seconds ot norma! closing speeds. The adjustment
method cutlined 15 foctery proven fo produce this
fiming es long as the first pole touch is held firmly per
step &. An owilloscope, oscillagraph, or eiher timing
method mey be used, if avoiluble, to estoblish the 2
millisecond timing. [Contoct bounge may be nated during
low voltage timing tests bul is net indicative of normal op-
eraticn ot reted voliages.}

CLOSING AND OPENING TIMES AND SPEEDS

After the operation intervols noted previously, the
closing ond opening fimes are recommended to be
checked by wse of o cycle counler, travel recorder®,
oscillograph, efc., to moniter the time from energizing e
contacts fouch or part, .

*Recarder with mounting suppert and Instruc-
tions availoble on specinl order for specifi-
cally checking opening ond closing speeds.

The cireuit hreoker clasing and cpening times showid
be within the following time ranges for normal opera-
fion.

CIREUIT CLOSING TIHE | OFENING TIME
BREAKER RANBE - HS RANSE - W&
VEK-15-12 b - B7 23-3
vBrk-15-20 40 - 50 25 - 55

NOTES:

1. Belaw 0°C, the closing times will increase (hut
with no reduetion in clesing force); and opening lime
will be within the fimits. :

Fig, 7 — Closing Ceptral Device

2. Adjustments te correct speeds, if found ta be out-
side limits, are &ritigo! and |-T-E should be contagted
for recommendations.

OPERATING MECHANISM

The operagting tmechanism Is edjusted af the factary
for proper eperation end should net be disturbed under
normal rircomstonces. W the circuit breaker should feil
te close or trip electrically, the following adjustments
invelving loteh check switch, clasing cantrel device, and
shunt trip release should be checked., Always record
arigingl setting before readiusting.

Cloze Lateh Release Overfravel Adjusimant
{VBK-13-12} {Fig. 8)

The CLOSING CONTROL DEVICE of the OPERATING
MECHANISM does net nermally require any odjustment
in the field. However, if necessary, the overfrovel of
the CLOSE LATCH RELEASE ROD {4} should be adiusted
as described belaw. Do not oitempt to adjust the in-
lerpal relays or contacts of this device.

1. Back off the CLOSE LATCH RELEASE ROD (4)
until |t will not strike the SECONDARY CLOSE LATCH
(&) when liited o5 far as its fravel wili allow,

2. With the clesing springs chorged and the CLOSE
IATCH RELEASE ROD [4) held vp as fur ns possible,
turn elockwise until the closing springs ore releosed,
clusing the breaker. “

3. Turn the CLOSE LATCH RELEASE ROD {4] one
additional turn in the some direction,

SO
P, ’d/r/% ‘

- )

S

- —

4, ROLLER, CLOSE LATOH 5. BPRING, TRI? ROD
2. CHARGIHE CAM 5. SECOKDARY GLOSE LATEW

3. ACTUATOR, LIMIT SWITCH 7. PRIKARY CLUSE LATCH
4. ELDEE LATCK RELEAZE AQD

Fig. 8 — Close Latch Overtravel Adjusiment
VBK-15-12
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(.
1, MECHAMISH HOUSING £, ADIUSTING SCREW t, TRIE ROD 4. LATCH BAR
%2, TREP LATCH 6. PIN 2. WECHAN|SM HOUSIHG 5. TRIF EXTENSI!H
4. TRIF LATEH EXTENSION PIN 3. FIVOT PIN (LEFT-HAND BIDE) G- ARRATURE
4, RS (SELF-LOCRING! 3, MOUNTING SCREW 7. CoiL
Fig. 9 — Trip Letch Adjustment Fig. 10 — Shunt Trip Adjustment
VEK-15-1% VBK-15-12

RIe ARJUSTING TRIP
EXTENS DR % SUREW » E!TE];ﬁIBH ]
. ey e ADIUST ING
s SCREW IRIP
EXTENS | OW
LUF L
SWITCH
PD[NT "CII
L&._.-"
Fig. 11 — Latch Check Switch i Fig. 12 — Lotch Check $witch

VBK-15-12 ’ VBK-15-20
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Trip Laick Adjustment [VBK-15.12) {Fig. 01

The trip latch odjustment screw is lécated on the
right hond side of the operating mechanism housing,
Te odiust the engogement of the irip latch proceed as
fallows:

1. Back off the adjusting screw [5) te ollow exqes-
slve latch engagement,

2. Be sure thare is brip spring cleqrance,

3, Glase the circuit breaker.

4. Turn the adiusling screw down slowly until the
trip loteh {2} just releases tripping fhe dreuil breaker.

5. Beek off odjusting screw 2.0 turns.

6. Be sure self-lecking nut is sented properly.

Shunt Trip Adjusiment [VBE-15-12) (Flg. 10}

1. Bock off teip rod (1) unfil it will net trip the cir-
cuit breoker with the armeaiure [6) pushed uvp os Jar
as the travel will allow.

7. Cloee the circuit breaker.

3, Push op on the armoture {6} at "A" as for o:
the armature fravel Wwill allow,

4. Held the ormoiure in step 3 and furn Irip rod
(1} dewe until the circult breaker just trips.

5, Turn trip rod (1) down o odditional 3 turns.

Latch Check Swilch Adjustment (VEK-15-12) (Fig. 11)

The lotech cheek switeh mewnis on the motor side of
the mechanism, The oclueting arm projecting from the
mitte switeh is positioned under the frip axtension.
When adjusted properly, the micro swilch will operote
iclose) DTS 1 025" hefore the trip extension strikes
the odjusting screw, The wctuating arm is flexikle and
is bant la make adjustment,

CLDSIXG €Il

FRIMERY CLOSE LATCH ROLLEE

SECENBARY GLDGE LAIChH

Fig. 13 — Primary Close Lotch Adjustment
VBK-15-20
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Lotch Check Switch Adjustment (VBK-15.203 (Fig. 12)

The lafeh check switch mounis on the motor side of
the mechanism. The roller which is otiached to the
mctuating arm of the micre switch is pasifioned under
trip extension "A". When odjvsted properly, the micra
switch will eperate (close) 0157 te 025" hefore trip
extension “B" sirikes the odjusting screw. The micro
switeh bracket is slotted ot paint C" te allow for
adjustment.

Primary Clase lafch Adjustment [(VBK-15-20) (Fig. 13)

. With the drcuit breoker clasing springs charged and
cirevit breaker cantacts opened, the closing plunger [3)
in de-energized position, there should be a My air
gop between the rod (1) ond the secondary latech (2)

at peint A", Turn rod for 13" dimension.

Primary Trip Lafeh Adjustmend {VBK-15.20} {Fig. 14}

Fig. 14 shows the crrangement necessary for the
cireuit breaker la be in the closed paosition, The springs
held the secondary lotch dawn against screw (1. The
secondary trip [atch helds the secondary laich roller up,
which in turn holds the spposite end of the primary
trip lakch down. This prevenis the primary fetch roller
fram moving to the left ond opening the circuit breaker.
If nene of the various frip devices org wsting on the
tripper bar or the ouxiliary latch tripper to open the
circuit breaker ar to prevent the circuit bregker frem
clesing and the circuit Bregker still will not close, then
the following edjvstment should be made.

i, Turn screw (1) down fo insure that secendary
trip lotch will hald the secondary laich roller up.

2. With the circuit breaker closed, turn up on screéw
{1} until the breaker frips.

3. Turn serew (1) down twe turns.

—— PRIHERY TRIF LATCH

2 LavxyLsaey tated !

TRIFPER

RIMARY LATCH ROLLER

SECUNDART TRIP LATCH

Fig. 14 — Primary Trlp Latch Adjustment
VBK-15-20
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MAINTENANCE AND ADJUSTMENTS
GENERAL

(-T-E circuit breakers are designed for minimum main-
jenance and fested fo insurg that minimum maintenance
will be required. The enly basic adjusiment normolly
required is contact prassure. This should be checked to
the dimensiong! values required os deseribed elsewhere.
The few other edjustments that are noted nre required
only when an pperational check indicoles a probiem,
Of caurse, during the maintenance cheeks, all oceassibile
haelts, Auts ang screws should be routinely checked to
insure that they are tight. '

It is recommended thot 1he circuif breaker be normolly
inepected after the first 500 pperations, regordless of
the type of duly it Is used for, Theie operafions can
be either no-ecd mechanical, load current switthing,
bulk capacitor or reactar switching operations.

Vocuum inferruplers, as used on jhe circult breaker,

" have an inherently long contact life and will pravide

revkle-free service under varied application conditions,
s lang es the clrevit breaker is applied within ifs rating.
The wear conditien of the individual vacuum inferrupters
will vary, depending on circuit eonditions and such
varicbles as single phase versus ihree-phase interrop-
tion, X/R tatia lesymmeiry} and relay delay times. Of
course, interrupling high shorl-circuif corrent will couse
contact arasion ‘o wccur Jaster than lood current infer-
ruptions ond the erosion measurement will be o guide
for interrupter life. 1f the circuif breaker is subjecied
io many higher short-circuit corrent interruptions, the
erosion indicoter should Be checked relative to the
iotal inferruptions in @ given time period, rather than
the 500 operation crileria, As @ guideline, the wear
measurement should be checked after the equivalent
of & intesruptians (6004 SI ab rated maximum short
cirguit evrrent.

If, howover, ofter the first ingpection petiod there is
ao indicatien of ony problems, actunl operating ex-
perience with specific cirquits will Indicate the future
amount of maintenance needed for the various circuit
breakers and the procedure can he modified as required,

Of course, where unusual service conditions  exis!,
as covered by ANEL Stondard 37,04, it must be assumed
that these candifions were consideted ot the time of
prder; that the equipment supplied was designed for
the special applicatinn; end that an approptiate supple-
mantsl moinleronce program  Ras  been developed.
These maintenonce Instructians only caver circuit bregkers
peed under the stondord service condifions.

At the selected mointenance period, the {ollowing
tests ond adjusiments should be made.

MOTE: The following tests and odjusiments qre all
tho! are nermally necessory for proper mainfgnance
and operotion of the ircuil braaker The remaining
portions of Ihe circuit breaker—elose coll ossembly,
chunt trip refease, control relay, auxiliory switch and
mator-—-require no mointenance during the standard
{ife of the circuit breaker regardiess of the operating
duty.

WARNING: Prier to performing any losts or main-
senance pf the high or iow vollege compartment, ke
sure thot the breaker it disconnecied from efl glectrie

e e -

{B-9.9.7-3

PAGE 1)

ooan

nowst, Afler the power liner have been disconnecied,
attach grounding leads hefore touching any of tha
breaker parts, Be  poesitive the framewerk s well
grounded. Do not go near any of the aperating ports
uniil the operaling springs hove been discharged.

EROSION INDICATOR (Fig. &)

An erosion indicatar {21) i¢ located in the kigh
valtage compartment to measure centac! erasion. When
the cireuit breaker is closed and the vazuum interrupters
gre new, the froni of eresion indicator (21) is in ling
with the front of the vacuum interrupter moving coniact
clamp (71, {or marker ottached . When the front of
ihis maving eanlact camp (7], {ar marker attached ) i
in line with the rear of the centoet erosion indicatet
{21), the vacwum interrupter contacts have eroded 125"
and The vacuum interrupter should be reploced.

CAUTION: After the erosion Indicaler {21} in ths
high voltage compartment has been initiolly set, it
chauld never be changed during the life of the inter-
rupter, Never check contoct erosion in the high voltage
comportment unfil the breaker is deenergized and all
parts disctharged.

For convenience, a wear moosurement caf be estab-
lished in the low voliage compartment by measuring the
gop illustrated al point 22 in Fig, &. This gap with the
circuit breaker elosed and o new vacsum interrupfer
installed is s inch minimum. When the gap decreuses
Y% inch from initiol measurement with the circuit breaker
closed, the eresion indigator in the kigh veltoge com-
pariment must be checked fo estahlish previssly how
much the vacuum interrupter contacts have ereded,

MILUVOLT DROP TEST (Fig. 41

During mointenance periods, the condifien of the
cireuit breaker current circuit can easily be determined
by performing a millivelt drap fest. This fest should
ba performed regardless of whether the circuit brecker
hod interrupted low or high currents or has minimum
operations,

The follawing iable lists the millivolt drap and
reslstance valves for the circuil breakers covered by the
instruction beok.

WAXIMUK | MEASURED
CIRCUIT | CONTINUOUS | MARIMUM | KICRD- SBETWEER
BREAKER CURRENT MY GROP* GHEMS POINTE
VBR~15-12 | 6500 & 80D 35 175 5&6
VBK-18-2¢ | EDO & 200 a6 150 5B
VBK-15-20 1260 25 125 56
vBR-16-20 sl 2D 100 58 €
YBK-15-12 - H bk} 188
VBK-15-20 .- 4 20 7818

wh, £, MILLIVOLT DROP WITH 2004 FLOWINE

On creuit breakers with normal or less thon normal
londings, the lisled valuos (between 5 & &) may ke
excacded, If this miliivell drop esceeds 130 % of the
listed values, check the milllvolt drop across the vacuum
interrupter {hetween 7 & 8). I rhis millivelt drop
exceeds the values Nisted in the above lghle (hetween
7 & 8}, this indicates that gn adjusiment in copiact
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Trip=er Bor Adjustment [VEK.15.201 (Fig. 15}

Nwrth the circuit breaker in the closed position, turn
screw [F) up wetl the circuit breaker trips, then turn

down 2% furns.

Shunt Trip Adjustment [VBK-15-201 [Fig. 14}

1. Back off thip red 12} until it will not frip the
cireuit breaker when plunger {3) is pushed down,

2. Close the circuit breoher.

3, Hold plunger [3] dewn and turn up on the trip
rod [2) until the circuit breaker just tips,

4, Turn kip rod {2) vp an oddilional 2% to 3 turns,

‘Ub..CATION

The vacuum circvit breokers ore lubricoted during
faclory assembly o= faliows:

1. All mating surfoces of moving curreni-carrying
oints hove been lubsicated with NO-OX-[D special
Jrode A" grease manufoadured by Dsarborn Chemical
Zompony.

2. All sther mechonism parts, becrings, pins, etc,
wove been lubricated with AMDEROL L7757 manufac:
wred by the Intermedigte Division, Tennece Chemicol
lompany,

The circuit bregkers normclly require no lubricotion
during their wsua! service lite. However, if the grease
sthe "4 become contaminated or unduly oxidized [hard-
emi,__and derkened), or if parts are reploced, any re-
lubrication should be done with NO-GX-ID or Anderol
grease s opplicable.

NOTES:

1. Do not use light oll fo lubsicate any mechenism
paris.

%. The charging motor is secled and ne lubrication
s required.

TRIPPER BAR

Fig. 15 — Tripper Bar Tripper Adjusiment
VEK-15-2C

DIELECTRIC TESTS

It i recommended thal dieleclric withstane lests be
made prier to initigl Lse ond then at routine mointe-
nance periads to verify the integrity of veacoum infer-
ropbers.  Hf, during the diglectric withstand test, the
listed test vollage cannpst be sustained soress the open
confacts f the vocuum interruptar, the interrupter s
faulty and must be reploced. Always Insure thot the
contaet adjuttment is correct befare conducting primary
cireuit dieleetric tests.

CAUTION: While the pracedure for dielectric testing
o vocuum circwit breoker is similar 1o that for any other
type breaker, there ate two areas which reqguire exiro
CAUTION in handling.

1. The internal shield of o vacuum interrupler con
acquire an electrical charge which s usually retained
even gfter the vollage is remaved, On cerlain types of
interrupters, this shield is attoched to the mxposed mid-
band ring end o grounding stick should be used to
discharge the ring hefore working on the device.

2. Dielectric test volioges higher than rated veltage,
applied ocross open contacts, may couse @ vocuum
interrupter te emit some X-radiclion which could covse
o health hazord on prolenged exposure ot clese range.
Accordingly, even though the emission is low ond on
for such o short peried of time, it Is considered appro-
priate jo exercise caution,

Therefere, do not mn gny primary circuit dielectric
withstand lests on iolated inferrupters with open con-
tacts, above roted voltoge unless lest persennel are
udequeinly shielded or they are no less thon six feel
from the test unit.

Regarding ctamplete circult breakers, it is noted that
NGO hazardous X-rodiofion is preduced with closed con-
tacts at eny test voltage or with open contacts at rated
valtage and there should be no cowse for concern,
Further, the cirevit breaker enclosure steel provides
sufficient shielding o pralect personnel from X-radiaiion

SRUKT TRIP BEYICE

Fig. 16 — Shunt Trip Device Adjustmeant
' VEK-15-20
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méi at the test voilages recommended below af the nermal i one minute 1o each of the sweandory contral witing
\‘— distonces moinlained fos clectrical satety. Therefore, the terminal points.
high veitage compartmeni must have all govers inslalled [ 1t is desired to make o dielecrie test on the spring

belare diglectric 1esting of the primary dreuit,

charging maotar, tur the motor discannect syitch 19

the "OMN' pesifion. Apply test voltoge [540V-AC or

The following test values should be used for dieleciric
740V.DECY for ane minute to the mator cireult.

tesling the complete breaker and are to be applied for
o one-minute period.

3 CIRELIT 5042 Dt ELECTRICAL CHARACTERISTICS OF CONTROL DEVICES
PRIMARY §2.BkY A0k Y For operaling veoltoge ranges for various nomingl
CECONPARY (CLRRENT TRANSFORMER} 1880V 2650V eontral valiages, refer to Table 1.

»SELONOARY [ CONTROL) 1100y 1500V For avergge current values @t variaus neminal cen-

A - tral vellages, refer 1o Table nA & 2B. The current volues

given in this toble nre average, steady stote values ond
mementary inrush cureents tor ali charging motors and
AC coils are approximately six to eight times these
volues.

* I it is desired to moke & dieleciric test on the
cecondary conirel wiring, turn the spring charging
S metor discontect switch {7, Figs, 4 & 4] to the “OFF"
pesition. Apply test voltage {1100V-AC or 1500v-DCI

N wa

TABLE 1 - OPERATING VOLYABE RANGE

UMDERYOLTAGE

NGHINAL SPRING
CONTROL { CHARGING CLUSE TRIFP noR-yp
VOLTAGE WOTOR eaiL cotL HAXINUN | DROP-DOT

4V as-6o 3B-58 2g-86 4 15-29
126 ¥ de | 100-140 | 184-14D 70-14% 106 ag-75
250 V dg | 200-2B0 | 700280 140-260 Falrs 75-150
120 ¥ ae | 104-127 | IR41TT 104-127 1mz 36-72
240V ae | 208-254 | 6B-204 208-254 204 72-144

TRBLE 24 - AVERABE DURRENT VALUES - VEBK-15-13

NOWINAL | SPRING
CONTROL | CHARBING | CLOSE TRIP | LDCKOUT ¢ UNDER
VOLTAGE | MHOTOR thil Coil £oIL | VOLTKBE
4BYde | #5.0 1.33 9.14 g1l 0.32
125 ¥ dt i0.0 0.7 1.8 B.06 0. 20
250 V de £.0 8.3 D.b5 6.03 g. 1
\‘_ 120 Var 10.10 1.5 B.5 B.15 0.50
94D V 2t 5.0 0.78 1.15 0.075 9.20
TABLE 78 - AVERAGE CURRENT VALUES - VEK-15-20
TNORINAL | SPRING T
i e I e il
Ve | 25.0 5.0 5.0 .11 0.32 |
y25vds | 10-0 2.0 2.0 t.06 6-20
6 [ 250 v e 5.0 1.0 1.0 6.03 g.19
L tenyae | 10,0 4.0 10.0 5.8 0.50 |
240 ¥ 82 5.0 1.84 1.84 0,075 0. 20
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RENEWAL PARTS

|-T-E recommends only those renewal parts be stocked
that will be required 1o insure proper and timely mainte-
nance for normal operafion of the VBK eirevil breakers.
Copies of the applicable Rerewen] Parts- Bulletin for
specific cireyit breakers will be furaished on request to
the nearest sales office of the I-T-E Imparial Corporatian.

The minimum guantity of esemblies and Fems ree-
ommended in these bulleting are predicaied on infrequent

replacement of parts based on occumulated tests ond
nperafing edperience, Total assemblies ore used for fast
replacement, when necessary, o seturn the bresker to
service os quickly es possible, Then certain replaced
assemblies con be returned to the faciary for nominol
reconditioning. The bulletins eantain specific part order-
ing instruetiens, end If desired, specific instruclions re-
garding replacement of those pert assemblies rec-
ommended, thal are not abvious, are olse available
if ordered.
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The following steps constitute an addondum to the subject instruction
book and will supplement what is written in the instruction book.

e
CAUTION:
L.
NOTE;
1 +*
(mj
2.
3.
. a.
t“--..
h.
o

1f the 11716 inch dimension referenced in Section 3 of this
addendum is exceeded, the vacuum interrupter hellows may be
damaged, resulting in loss of vacuum.

Generally, before making or continuing any adjustments, insure
that the mechanism is fully open - jackshaft arms resting on
the stop pin - visible with escutcheon removed.

Latch Check Switch

The latch check switch adjustmeni on page 15 of the instruction
hook should be made as the last adjustment or at least after the
primary trip latch adjusiment.

Closing

The contact pressure springs {4) on page 10 of the instruction
book should be checked or adjusted so that the "A" dimension
will be 2 7/8 inches with the treaker closed. Do not adjust
for a dimension less than 2 3/4 inches or greater than three
inches, One thread minimum musi be showing betow the contact
pressure adjusting nut.

Contact Travel Meaguremant and Simultaneous Make - Figure 1

With the ¢ircuit breaker closed, the maximum dimension between
ihe rubber bumper (30} and the L-shaped stop hracket (32) is
11/16 inches with the rubber bumper tight against the erosian
indicator disc {21). When adjustment is required, loosen the
disc {21) position the bumper (30) and secure the disc against
the humper securely.

With ihe circuit breaker open, Lhe clearance between the rubber
pumper and the |-shaped stop is 0.005 to .020 inches. When
adjustment is required, turn the pushrod {Figure 6, Item 2 of
the instruction book) to obtain the necessary clearance.

I-T-L IMPERIAL CORPDRATION
Beinterd i {188 I V-E
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NOTE: BRecause an instantaneous recording travel recorder was
used to record total travel, this clearance may be
factory set between 0.005 to 0.060 inches.

¢. When adjusiments are completed, siwmultaneous make should be
rechecked per contact pressure and adjustment procedure page
12 of the instruction book. This may require readjusting the
bumper on the poles having the air gap decreased.

LY Compartment Eresion Indicator Reference

It is noted that Issue C of the subject instruction book Tists
the low voltage erpsion indicator reference (Figure 6, Item 22)
and should be 3/76 inches with no maximum required. This also
applies to "Issue B". This is not an adjustment, but a reference

for erosion.

Dielectric Tests

To verify the dielectric integrity of the breaker after readjusting,
all interrupters should be dislectrically tested for one minute, When
testing with 40kV d¢ an allowable current flow up to 100 microamperes
leakage, provided the bushings and the interrupter envelopes are
clean, The test set te perform B0Hz dielectric tests must be

capable of carrying more than 25 milliampere capacitive current,

per pole tested, at 37.5kV.

{T-EIMPEAIAL CORPORATION
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ADJUSTING

S
31 TH'D MIN.
r

RAUSHROD ADJUSTMENT LOCHING NUT
PUSHROD ARDJUSTING STUD

CONYACT PRESSURE SPRING RETAINING NUT
CONTAZY PRESSURE SPRING

FRIMARY CONDUCTOR

HOVABLE CONTACT CONDULTOR

FIXED CONTACT CONDUCTOR

ERGSION INDICATOR D1SC

LY, COMPARTMENT ERDSION LHOICATOR REFFRTNCE

RUBBLH BUMPER

.

b SHAPLD STOR pan sk ET

5% ERosloH WDCATOR MARLER |

FiG.

VACOUW, HTERRUPTER LiMKAGE

FOR VBE~I5-20 EROSION INDIC ATOR
ARRANGEMENT SEE FIG.
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