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INSTRUCTIONS FOR
15 KV VACUUM POWER CIRCUIT BREAKERS
TYPE 15HKV500 AND 15HKV750

INTRODUCTION

These instructions for installation, operation and main-
tenance of 15HKV vacuum circuit breakers should be
read carefully and used as a guide during installation
ond initicl operation.

The specific ratings of each mode! circuit breaker are
listed on the individual nomeplates.

File these instructions in o readily accessible place
together with drawings and descriptive data of the
switchgear. These instructions will be o guide to proper
mointenance of the equipment and prolong its life and
vsefulness.

Switchboords  will accept 15HKV Vacuum Cirevit
Breakers and 15HK Air Magnetic Circuit Breakers inter-
changeably without modification.

Refer to instruction bulletin IB-8.2.7-4 for instructions
covering the 15HK Air Magnetic Circuit Bregkers.

RECEIVING AND STORAGE

Immediately upon raceipt of the circuit breakers, ex-
amine the cortons to determine if any damage or loss
was sustained during transit. If injury or rough handling
is avident, file o domoge cloim at once with the carrier
and promptly nolify the I-T-E {mperial Corporation. The
4-T-E Imperial Corporation is not responsible for damage
of goods after delivery to the carrier. However, the I.T-E
lclnp_eriol Corporation will lend assistance if notified of
claims.

Unpack the circuit breakers as soon as possible after

receipt, f unpacking is delayed, difficulty moy be ex-
perienced in making o claim for damages not evident

vpan raceipt, Use care in unpacking in order to aveid
damaging any of the circvit breaker parts, Check the
contents of each carton against the packing list before
discording any packing moterial. If any shortage of ma-
terial is discovered, promptly notify the nearest sales

‘representative of the I-T-E Imperial Corporation, infor-

mation specifying the purchase order number, 1-T-E sales
order number, carton number and part number: of the
damaged or missing ports shovld aoccompany the claim,

Circuit breakers should be installed in their permanent
location. as soon as possible, If the breakers are not
to be placed in service for some time, it is advisable
to provide adequate ineans of protection, This may be
done by keeping the breaker in its original shipping
certon and storing in a warm, dry and uncontaminated
atmosphere. If the circuit breaker cannot be stored
properly due to circumstances, it must be thoroughly
checked before going into service to insure it has not
absorbed moisture, rusted or become generally con-
taminated in any way.

CIRCUIT BREAKER INSTALLATION
GENERAL

Prior to initial installation of the circuit breaker into
the switchboord, certain preliminary inspections should
be made to insure proper operation. The inspection
procedures for this are given in this section.

The circuit breaker is shipped with contacts closed,
closing springs discharged ond opening springs charged.

FOR SAFETY: Prior to any disassembly or inspection
of the circuit breaker, the closing springs should be
discharged, and the breaker should be open.

Thete instruetions do not purport 1o cover oll detalls or voriations in equipment nor to provide for
avery possible contingency lo be met in tonnection with installotion, operalion, or mointenance,
Should further informotion be desired or should porticular problems arise which are nat covered 1uf-
fciently for the purchaser's purposes the matter shauld be raferred 1o the I-T-E imperial Corporetion,

. .
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Fig. 1 — Circuit Brecker Assembly with . Fig. 2 — Circuit Breaker with Front Covér &
Lifting Yoke Installed Interphase Barrier Assembly Removed

12 7 5 8

Fig. 3 — Front Circuit Breaker Panel & Accessories
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Referring to Fig, 1, if it is necessary to roise or move
the breaker, attach a lifting yoke {5) at points 4 on both
sides of the truck, or a fifth wheel ot point 6 to transport
the breaker as required.

INSTALLATION INSPECTION

Inspect condition of circuit breaker vacvum inter-
rupters and electrical connections prior to instelling the
circuit breaker into the switchboard. Even though each
circuit breaker is completely adjusted and tested at the
factory, shipping and hondling conditions could cause
defects.

The interphase barrier assembly (2, Fig, 1) must he
removed for access lo oand inspection of the vacuum
interrupters, and their associated adjustments,

REMOVING INTERPHASE BARRIER (See Fig. 1)

Remove two lower front sheet screws {1) and release
two draw catches (3), S$lide the baorrier assembly
straight forward {approximately 6”) until it is clear of
its raar positioning guides, The barrier assembly may
now be lifted up and away fram the circuit breaker,

INTERPHASE BARRIER EXAMINATION

All barrier hardware should be securely fightened,
There should be no through holes or apparent missing
hardware on the barrier assembly. Also, dust or dirt
should be removed by wiping with a clean lintless cloth
saturated with an oil-free solvent.

VACUUM INTERRUPTER EXAMINATION (See Fig. 2)

CAUTION: After the interphase barrier hos been re-
moved, a grounding stick should be used to discharge
the mid-band ring (2) on the vacuum interrupters {3) so
equipped before any work is done on the interrypters,

The insulating vacuum envelope {1) thould ba ex-
amined carefully for cracks in the area of the metal-to-
insulation seals on both ends and around the mid-band
ring (2). Since a certain amount of transmitted light is
vsuvally required to detect cracks, the inspection should
be done in a well lighted area. If the mid-band ring
{2), when s0 equipped, has been bent by an accidental
impact, that orea should be specially scrutinized for
glass seal damage. Small external chips, however, will
not impair the vseful life of the interrupter.

The pinch-off tube seal (8) is coated with soft solder
and apoxy for protection. Care should be exercised to
avoid cutting into the solder or bending or denting the
pinch-off tube which could result in loss of vacuum,

INSULATION STRUCTURE
All insuloted parts should be checked for damage.

Any dust or dirt should be removed by air or wiped with

a ¢lean lintless cloth saturated with an oil-free solvent.
This is important because dirt and dust can accumulate
and, with moisture, can place the circuit breaker in

jeopardy, dielectrically. The lead support moldings ore
bosically polyester glass and occasionally have soma
resin rich cracks or crazing develop but these do not
indicate defective material and should not cause concern,

MANUAL SLOW CLOSING PROCEDURE {See Fig. 3)

Manual slow closing of the vacuum circuit breaker can
be accomplished only when the circvit breaker is in the
open position, outside of its switchboard compartment.

Enpage racking c¢rank (11) with the racking screw
(9). Turn rocking screw (9?) two to three turns clock-
wise until the unlocking lever (10) snaps into the first

_position. This corresponds to the “DISCONNECT" peosi-

tion.

Engage manual charge handle (8) with the charging
lever (3). Pump charging lever until the circuit breaker
cloting springs snap into the "CHARGED" position, then
remove the handie (8].

Insert BOTH tangs of the slow close bracket (7) into
the top holes of the clesing spring guides (2).

Pull manual close lever (4) to discharge the closing
springs onto the tangs of the slow cluse brocket (7],
This will cause the circuit breaker operating mechanism
to partially close, but the vacuum interrupter contacts
will remain apart, -

Re-engage the manual charge hondie (8) with the
charging lever (3}, then slowly pump to slowly close
the vacvum interrupter contacts, to check contact pres-
sure, as listed in the Maintenance, Adjustments and Tests
section.

To remave the slow close bracket (7) from the circuit
breaker, continue pumping the handle (8) until the
closing springs snap into the "“CHARGED" position, then
remove the handle (8), and the slow cloze bracket {7),

To open the circvit breaker, push the manual trip bul-
ton {4). Discharge the closing springs by pulling the
monvo! close lever {4), this operation FAST closes the
circuit breoker. To open, again push the manual trip
button {6).

Rotate the unlocking lever {10) and rotote the rack-
ing screw {9) counlerclockwise two to three turns to
veturn the racking mechanism to Its “WITHDRAWN"

. position.

INSTALLING INTERPHASE BARRIER {S5ee Fig. 1)

Lift barrier assembly (2} and slide to the reor of the
circuit breaker, Position the vertical barrier sheets into
their positioning guides at the rear of the circuit breaker,
then push the barrier fully to the rear. Replace the two
lower front sheet screws (1) and fasten the two drew
catches (3) ot the lower rear corners of the barrier
assembly,

NOTE: It is recommended that o dielectric withstand
test be made prior to initially putting this or any type
vacuum circuit breaker into service. Refer to Dielechric
Tests, in the Maintenance, Adjustments and Tests section
of this bulletin, for the correct test procedure.
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Fig. 4 — Method of Racking Circuit Braaker

INSTALLING CIRCUIT BREAKER INTQ COMPARTMENT
(See Figs. 3 & 4)

NOTE: CLOCKWISE ROTATION of racking crank for

inserting breaker. COUNTERCLOCKWISE rotation of
racking cronk for removal of breaker,

Turn motor disconnect switch {if supplied) (1, Fig. 3)
to "OFF"” position,

Engoge racking crank (4, Fig. 4) and push racking
unlocking lever (3) to left, then rotate racking crank
counterclackwise only until resistance to motion is felt.
{DO NOT FORCE.)

Engage the fifth wheel {12, Fig. 3) with hole (5,
Fig. 3); guide and push circuit breaker into compartment
until stopped. (If closing springs were left in charged
candition, they will outomaticolly discharge.) Again en-
gage racking crank and rotate clockwise until racking
mechanism automatically stops at “'DISCONNECT" posi-
tion. ([Breaker is now held captive in compariment.)

To rock circult breaker to “TEST" position, push
rocking unlocking lever (3, Fig. 4] to left, rotate rack-
ing crank approximately % turn clockwise, then release
vnlocking lever, Continue cranking until racking mech-
anism avtomatically stops at “TEST" position.

With the circuit breaker racked to “TEST" position,
it should be checked for proper operation by operating
all possible means of opening and clasing, this includes
control switches, relays, etc. Turn motar disconnect
switch (1, Fig. 3) to "ON'" position to charge the
closing springs, and operate the breaker as required.
{If motor disconnect switch {1, Fig. 3) is not provided,
springs will automalically charge when approaching
“TEST" position.)

FOR SAFETY: When racking circuit breaker to “CON-
NECTED" position, close compartment door (1, Fig. 4)
ond insert racking crank (4, Fig. 4) through sliding
panel (2, Fig. 4).

- e me s m—— A -

Push unlocking lever {3} to laft and turn racking
crank (4) approximately Y% turn clockwise, then release
unlocking lever, Continve cranking until racking mech-
anism automotically stops at "CONNECTED" pesition.

CAUTION: Do not attempt to rack any further.

The circuit breaker may now be put in service and be
operated as required.

CIRCUIT BREAKER REMOVAL
(See Fig. 4)

To remave circuit breaker from “CONNECTED™ posi-
tion, open the breaker as required.

Open sliding door (2) in front compartment door
(1). Engage racking crank {4) and push racking un-
locking lever (3) to left. Rotate racking crank {4}
counterclockwise approximoately % turn, then release
unlocking laver. Continue cranking counterclockwise
wntil racking mechanism automatically stops at “TEST*
position,

Repeat same operation for ""DISCONNECT" position,

Yo position the racking mechanism for withdrowal of
the circuit breaker from the swilchboard, again push
the racking unlocking lever to the left and turn the
racking crank counterclockwise only until resistonce to
motion is felt. (Approximately 2-3 turns—DOQ NOT
FORCE.) The circvit breaker can now be removed from
the compariment by pulling on the handle located at
the bottom of the front barrier.

NOTE: The closing springs, if charged, will aute-
matically discharge when the circuit breaker is with-
drawn from the switchboard.

MAINTENANCE, ADJUSTMENTS AND TESTS
GENERAL INFORMATION

The 15HKV circuit breakers ore designed for minimym
maintenance and tested to insure that minimum main-
tenance will be required. There is only one basic
adjustment normally required and that is contact pres-
sure. This shovld be checked to the dimensional valyes
required as described elsewhere, The few other adijust-
ments that are noted are required only when an
operational check indicates a problem. Of course, dur-
ing the maintenance checks, all accessible bolts, nuts
and screws should be routinely checked to insure that
they are tight. :

It is recommended that the circvit breaker be normally
inspected after the first 2000 operations, regardless of
the type of duty it is ysed for. These operations can be
either no-load mechanical, load current switching, bulk
copacitor or reactor switching operations, or for motor
starting applications.

Vacuum interrupters, as uvsed on the 15HKY circuit
breakers, have an inherently long contact life and will
provide trouble-free service under varied opplication
conditions, as long as the circuit breaker is applied
within its rating. The wear condition of the individual
vacuum interrupters will vary, depending on circuit con-’
ditions and such variables as single phase versus three-
phase interruption, X/R ratio (asymmetry) ond relay

P R L S Y PR SRR
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delay times. Of course, interrypting high short-circuit
current will couse contact erosion lo occur faster than
load current interruptions and the erosion indicator will
be the guide for interrupter life. 1f the circuit breaker is
subjected to many higher short-circuit current interryp-
tions, such as a reclosing distribution circuit breaker, the
erosion indicator should be checked relative to the total
intarcuptions in a given time period rather than the 2000
operation criteria. A} the higher short-circuit currents,
the total accumvulated duty possible is in the order of
600%, K$t, for guidance.

If, however, after the first inspection period there is no
indication of any problems, actual operating experience
with specific circuits will indicate the future amount of
maintenance needed for the varioys circuit breakers and
the procedure can be modified as required.

Of course, where unusual service conditions exist, os
coverad by ANSI Standard C37.04, it must be presumed
that these conditions were considered at the time of order;
that the equipment supplied was designed for the special
application; and thot on appropriate supplemental
maintenance program has been developed. These main-
tenance instructions only cover circuit breakers used
under the standord service conditions.

At the selected maintenance period, the following
tests and odjustments should be made:

NOTE: The following tabulated tests and adjustments
are all thot are normally necessary for proper mainte-
nance and operation of the 15HKYV circuit breaker. The
remaining portions of the precker—close coil assembly,
shunt trip device, control relay, ouxiliory switch and
motor—require no maintenance during the standard life
of the circvit breaker regardless of the operating duty.

EROSION INDICATOR CHECK

An erosion indicator (6, Fig. 2) is provided on each
interrupter 10 show contact wear or erosion, The erosion
indicator consists of a pointer which is attached to the
contact clamp on the stem of the moving contact, and
a fixed target on the interrupter support frame. A band
on the fixed targel is equal in width to the maximum
allowable contact erosion {0.125”). The pointer is
factory set so that it is aligned with the bottom edge of
the indicating band, when the contacts are new. As the
contacts erode, the pointer moves upward across the
band to indicate the amount of contact erosion. When
the pointer approoches the top edge of the band it is
recommended that the interrupter be replaced. It is
noted that there is no “‘half.life” adjustment required
because the contact springs provide sufficient pressure
through the entire % inch wear allowable.

CAUTION: After the erosion indicotor has been ini-
tially set, no adjustment to the pointer or the erosion

band should be made during the life of the interrupter.

MILLIVOLT DROP TEST

During maintenance periods, the condition of the
breaker curtent circvit can easily be determinead by per-
forming a millivolt drop test. This test should be per-
formed regardiess of whether the circuit breaker had
interrupted low or high currents or has minimum opera-
tions.

The following table lists the millivolt drop and resis-
tance valves for the circuit breakers covered by this
instruction book, from terminal to terminal, exclusive of

the primary disconnects.

CIRCUIT BREAKER bt Rl I AL UL
1GHRVS00 - 1200 Ampere 8 45
15HKV500 - 2000 Ampere 6 30
15HKY750 - 1200 Ampers ] 45
15HKYT50 - 2000 Ampers ? 3

* Mitlivolt drap with 200 smperes flowing,

On circuit breakers with normal or less than normal
loadings, the listed values may be exceeded up to
150%. If the millivolt drop exceeds 150% of the listed
valyes, check the millivolt drop across the vacuum inter-
rupter. A millivolt drop across each vacuum interrupter
above 3.5 {17.5 micro-ohms), measured betwean points
4 & 5 of Fig. 5, indicates that an adjustment in contact
pressure is required or that heavy contoact erosion has
occurred. The adjustment procedure for contact pressure
is given later in this section.

For optimum performance of the circuit breakers dur-
ing periods of increased looding, it is recommanded that
the listed values not be exceeded.

If the millivolt drop is still too high, ofter it has been
established that the contact pressure is correct and that
arosion is not axcessive, contact |-T-E for recommenda-
tions.

INSULATION CLEANING

Any dirt, dust or grease should be removed from tha
surfaces of the entire current carrying structure, vacuum
interrypter*, base insulation sheet and intarphase barrier
assembly. Wiping the surface with an oil-free solvent on
¢ clean cloth or industrial wiper is normally sufficient
for this purpase.

*Remember to discharge mid-band ring on inter-
rupters se equipped.

v
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CONTACT PRESSURE AND ADJUSTMENT (See Fig. 5)

With the circuit breoker withdrawn from the switch-
boord, the following procedure should be followed for
praperly checking and/or adjusting the contact pressure
and alignment on o 15HKY type circuit breaker.

Since the contacts of o vacvum circuit breaker are
anclosed in a sealed envelope, it is not possible to
directly measure the sequence of contact making which
is very important for vacuum circuit breakers. Therefore,
‘during routine maintenonce periods it is necessary to
readjust the “simultaneous’ {see Note 1) make of the
contacls and this should be done as follows.

1. Remove interphase barrier assembly as praviously
describad.

2. Turn rocking screw clockwise approximately two
1o three turns until the racking-unlocking lever snaps into
the first position corresponding to the '"DISCONNECT"
position,

3. See Fig. 5. Measure and record dim, “"A" of the
three poles with the breaker open. With the breaker
closed, measure and record dim, A, The DIFFERENCE
between the two readings should be 7/64 to 3/16
inches,

If the contact pressure is not within the limits
stated, the contact pressure must be adjusted to fall
within these limits as follows:

a. Loosen the pushrod adjusting lock scraws (1).

b. Turn the pushrod adjusting studs (2}, with the
circuit breaker in the closed paosition, until the
DIFFERENCE in “A" dim., with the breaker closed and
in the open position as measured previously, is %
inch. (Turning odjusting stud (2] clockwise, viewed
from the top, increases the difference in A" dim. and
increcses conlact pressure.)

4, Connect an indicating light (or bell) ocross each
pole of the circvit breaker.

5. If not already done in step 3, loosen the pushrod
adjustment lock screw (1).

6. Partiolly slow close the circuit breaker as previ-
ously described.

7. With the manual spring charging handle, slowly
pump until the first indicating light (or bell) comes on.

8. FIRMLY hold the manual spring charging handle
in the position where the first indicating light (or bell)
came on, and rotate the pushrod adjusting studs (2)
clockwise, on the remaining two poles, as required, to
bring the remaining two indicating lights [or bells) on.

9. Complete the slow close operation and remove
the slow close bracket.

10. Open the circuit breaker.

11, Recheck at dim, “A" with the breaker in the
opened and closed position to see that the difference
in A" dim. of each pole, when opened and closed, is
still within the 7/64 to 3/16 inches. Trip the circuit
breaker.

12. Tighten the lock screws (1) on eoch adjusting
stud (2) to lock the pushrod adjustment stud in ploce.

13. The interphase barrier assembly can now be rein-
stalled.

14. Return the racking screw to its original pesition
by turning it counterclockwise opproximately two to
thrae turns until it stops,

15. The circuit breaker can now be replaced in its
compartment and returned to service,

NOTE 1: All three poles should touch within 2 milli-
second at normal closing speeds, The adjustment method
outlined is factory proven to produce this Himing as long
as the first pole touch is held firmly per step 8. An
oscilloscope, oscillograph, or other timing method may
be used, if avoilable, to establish the 2 millisecond
timing.

CLOSING AND OPENING TIMES AND SPEEDS

After the operation intervals noted previously, the
¢losing ond opening times are recommended to be
checked by use of a cycle counter, troval racorder®,
oscillograph, etc., to monitor the tima from energizing to
contacts touch or port,

*Recorder with mounting support and instruc-
tions ovailable on special order for specifi-
colly checking opening and closing speeds,

The circuit breaker closing ond opening times should
be within the following time ranges for normal opera-
tion. :

CLOSING TINE | OPENING TIME
RANGE - NS RANGE - M3

40 - 50 25-3%

NOTES:

1. Below 0°C, the closing times will increase {but
with no reduction in closing force); and opening fimes
will be within the limits.

2. Adjustments to correct speeds, if found to be out-
side limits, are critical and I-T-E should be contacted
for recommendations.

OPERATING MECHANISM {See Fig. 6)

The operating mechanism is adjusted at the factory
for proper operation and should not be disturbed unless
the circvit breaker does not close electrically on reclos-
ing duty,

This condition is caused when the latch check switch
(when vsed) is not actuated. Circuit breaker should not
clote before trip latch (4) hos reset,

Adjuttments should be mode with laich (4) against
reset stop pin {3). Turn in adjusting screw (1) until con-
tocts of switch (2) “break” {as indicatad by an audible
click or check with bell ringer). Retract adjusting screw
until switch contacts ““‘make’’, then rotate adjusting screw
one turn more. (Adijusting screw is self-locking.)

RACKING MECHANISM (See Fig. 7)

The circuit breoker racking mechanism is adjusted for
proper operation and should not be disturbed unless it
becomes possible to close the breaker during a racking
operation,
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it may be possible that interlocked blacking members
ara not positionad properly, which should be corrected
as follows:

‘Remove the lower front mechanism coverplate and
with the circuit breaker closed, make adjustments by
regulating the length of connecting rod (1) for 9/64
inch minimum to 3/16 inch maximum clearonce ot “A"
between trip fink {3) ond blocking lever {2). The
maximum odjustment at point “A" should not exceed
3/16 inch.

CONTACT SUPPORT BRACKET ADJUSTMENT (See Fig. 5)
{High Momentary 15HKV500 and 15HKY750 Breakers)

The listed breakers have a momentary rating .of 60kA
and are provided with an upper contact support bracke!
which is spring loaded,

In the routine maintenance checks of the cirgult
breakers, the spring compression (3) should be
checked to maintain it within 3/8 inch + 1/32 inch.

LUBRICATION

The 15MKV circuit breakers are lubricoted during
factory assembly as follows:

1. All mating surfaces of moving current-carrying
joints have been lubricated with NO-OX-iD special
grade "A" grease monufactured by Dearborn Chemical
Company. )

2. All other mechanism parts, bearings, pins, etc.,
have been lubricoted with Anderol L757 manufactured
by the Intermediate Division, Tenneco Chemical, Inc.

The circuit breaker normally requires no lubrication
during its usual service life, However, If the greose
should become contaminated or unduly oxidized (hard-
aned and darkened) or if parts are replaced, any
relubrication should be done with NO-OX-ID or Anderel
grease asz applicable.

NOTES:

1. It is racommended thot the primary disconnects be
maintained by renewing the NO.OX-ID grease during
maintenance periods.

2. Do not use light oil to lubricate any mechanism
parts,

3. The charging motor is sealed and no lubrication is
required,

DIELECTRIC TESTS

it is recommended that dielectric withstand ftests be
made prior to initial use and then at routine mainten-
ance periods to verify the integrily of vacuum inter-
ruptars. If, during the dielectric withstand fest, the
required test voltage cannot be sustoined across the
open confacts of the vacuum interrupter, the interrupter
is fouity and must be reploced. Always insure thot the
contact adjustment is correct before conducting primary

circuit dielectric tests.

CAUTION: While the procedure for dialectiic testing
a vacuum brecker is similar to that for any other type
breaker, there are two areas which require extro
CAUTION in handling.

1. The internal shield of @ vocuum interrupter can
acquire an elactrical charge which is usvally retained
even after the voltage is removad, On certain types of
interrupters, this shield is attached to the exposed mid-
band ring and a grounding stick should be vsed 10
discharge the ring before working on the device,

2. Dielectric test voltages higher than rated voltage,
applied across open contacts, may cause a vacuum

‘interrupter to emit some X-.radiation which could be a

health hazard on prolonged exposvre at close range,
Accordingly, even though the emission is low and on for

such o short period of time, it it considered appropriate

to exercise caution.

Therefore, do not run any primary circuit dielectric
withstand tests on isolated interrupters with open con-
tacts, obove rated voltage unless test personnel are
adequately shielded or they are no less than six feet
from the test unit,

Regarding ‘complete breakers, it is nofed that NO
hozardous X-radiation is produced with closed contacts
at any fest voltage or with open contacts at rated
voltage ond there should be no cause for concern, -
Further, if the breaker is tested in its switchgear ¢om-
partment, the enclosure steel provides sufficient shield-
ing to protect personnel from X-radiation at the test
voltages recommended bhelow at the normal distances
maintained for electrical safety.

The following test valves shouvld be vsed for dialactric
testing the complete breaker and are to be applied for
o one-minute period.

BOMz be
Primary Clronit 35.0kV | 40KV
“Secondary Circuit (Sontrol) | 1100V | 1500V

*If it is desired to make o dielectric test on the sec-
ondary control wiring, turn the spring charging motor
disconnect switch (1, Fig. 3) to the "OFF" position.
Apply test voltage (1100V-AC or 1500V-00C) "for one
minute to each of the secondary disconnect contacts at
the rear of the circuit breaker.

If it is desired to make o dielectric test on.the spring
charging motor, turn the motor disconnect switch (1,
Fig. 3) 1o the “ON" position. Apply test voltage (540V-
AC or 76QV-DC) for one minute to the motor circuit,

ELECTRICAL CHARACTERISTICS OF CONTROL DEVICES

For operating voltage ronges for various nominal
control voltages, refer to Table 1,

For average current values at various nominal control
voltages, refer to Table 2. The current values given in
this table are avernge, steady state values and momen-
tory inrush currents for all chorging motors and AC coils
are approximately six to eight times these values,
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ELECTRICAL OPERATING SEQUENCE

Pleose refer to the specific schematic diagrams and
other oparational information furnished with your erder.

Fig. 8 is provided as o typicol schematic for general
information on electrical operation.

RENEWAL PARTS

I-T-E recommends only those renewal parts be stocked
that will be required to insure proper and timely mainta-
nance for normal operation of the 15HKV cireuit
breakers. Copies of the applicable Renewal Parts Bulletin
for specific circuit breakers will be furnished on request

1o the nearest sales office of the I-T-E Imperial Corpora-

tion.

The minimum quantity of assemblies and items recom-
mended in these bulletins are predicoted on infrequent
replacement of parts based on accumulated tests and
operaling experience. Total assemblies are recom-
mended for fast replacement, when necessary, to return
the breaker to service as quickly os possible, Then cer-
tain replaced assemblies con be returned to the factory
for nominal reconditioning. The bulletins cantain specific
part ordering instructions; and if desired, specific instruc-
tions regarding replacement of those part assemblies
recommended, that are not obvious, are also available
{if ordered. )

TABLE | - OPERATING VOLTABE RANGE

UNDERVDLTAGE
NOMINAL | SPRING
CONTROL | CHARGING | CLOSE mip | pick-up
VOLTAGE | MOTOR coIL ¢olL | maxinum | DROP-OUT
24 Vde - 19-28 14-28 21 | 1-14
48vdc | 38-56 | s8-56 28-56 M 15-28
125vgc | 100-140 | 100-140 | 70-140 106 38-75
250 ¥ dc | 200-280 | 200-280 | 140-280 | 212 75-150
120 Vac | 104-127 | 104-127 | w4127 | 102 38-72
240 Vac | 208-254 | 208-254 | 200-254 | 204 74-144
TABLE 2 - AVERAGE CURRENT VALUES
NOMINAL | SPRING
CONTROL |chARGING| cLoSE | TRIP |vrockout| uwper | N.E.C.
VOLTAGE | MoTOR | coiL | eoiL | COIL | VOLTAGE | FUSE
24 ¥ dc - 220 | 22.0 | 0.3 0.8 20
wvde | 25.0 10.7 10,7 0.15 0.5 ‘a0
125Vde | 10,0 5.0 5.0 | o0.06 0.2 0
250 ¥ do 5.0 2,2 2.2 | 0.09 0.1 20
120vVee | 10.0 4.5 4.6 | 0,40 0.2 20
240 V ¢ 5.0 2.9 2.3 | o0.20 0.1 30

)
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2 ~ Ausiliary Bwitch Cantact Closed When Braaker Is Closed.
® - Auxiliary Switch Contact Open When Breakar is Closed.
L$b « Latch Cheek Switch Contact Closad when Braaker Operating

Wechaniss 1s Resat.
LSa - Liwmit Swl!eh Contact Open When Springs Are DisCharged,
Closed When Springs Are Charged.

LSh ~ Limit Switch Contact Closed When Springs Are Discharged,
’ Open When $prings Are Charged,

TC - Shunt Trip Cail.

X = Closing Latch Relsase Coil,

Y - Contral Relay Lockout Coil.

Ya - Rormally Open Control Relay Contact.

Yb - Mormally Closed Cantrel Relay Contact.

T8 = Termina) Bicck Point,

M. = Motor Lead. |

CE = Coil Lead End.

€1, €2 - Tarminal Jumpar (Control Device).

D= = Femaly Secondary Disconnect Contact.

UY ~ Undervoltage Trip Device.
Wb = Normally Closed Undarvaltage Trip Device leu:t.

69 = Permisalve Control Switch. .
BL = Blocking Lever Switeh n When Ground Switch Is Locked
" (Mdfeml hutu:)'. .

Fig. 8 —Typical DC Schematic Diagram of Confrol Clreuit
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