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. INTRODUCTION

These instructions apply to the type K-225 through K-2000
and K-600S through K-2000S circuit breakers; 225, 600,
800, 1600 and 2000 ampere ac continuous current rating
respectively. The type K-225 through K-2000 are equipped
with electro-mechanical overcurrent trip devices, whereas
the type K-600S through K-2000S incomporate the solid
state overcurrent trip devices. A K-1600S circuit breakeris
shown on the front cover of this bulletin.

The K-225 through K-2000 circuit breakers can be fur-
nished with two or three poles for dc or ac operation. K-
600S through K-2000S circuit breakers are only furnished

_forthree pole, ac operation.

All circuit breakers can be furnished as drawout or station-
ary mounted and are available as manually or electrically
operated and with electrical control devices available in
various ac and dc voltage combinations. The manually and
electrically operated mechanisms are interchangeable on
circuit breakers having the same current rating. Many
optional features are also available.

An electrically operated, drawout type circuit breaker is
shownin Figure 1, with atypical schematic diagram shown
in Figure 2.

These instructions should be read thoroughty before hang¢
dling, installing and/or operating the circuit breaker.

RECEIVING AND STORAGE

Immediately upon receipt of the circuit breakefs, examine,
the cartons to determine if any damage or loss was Sus-
tained during transit. If injury or rough handling'is,evident,
file a damage claim at once with the carrierrand promptly
notify the nearest District Office. Asea Brown Boveri is not
responsible for damage of goodsy after, delivery to the
carrier. However, we will lend assistance™if notified of
claims.

Unpack circuit breakers as soon'as possible after receipt.
If unpacking is delayed, difficuity may be experienced in
making a claim for damages not evident upon receipt. Use
care in unpacking in orderto ‘aveid damaging any circuit
breaker parts. Check the conténts of each carton against
the packing list before, disearding any packing material. If
any discrepancy/is discovered, promptly notify the nearest
District OfficedInformation specifying the purchase order
number, carton'Aumberand part numbers of damaged or
missing parts shouldifaccompany the claim.

Circuit breakers should be installed in their permanent

location as soon as possible. (See Basic H4andling’below.)
If possible, a drawout circuit breaker should bé\stored and
locked in the “DISCONNECTED" positiomsingits compart-
ment, with the door closed. Both the primary and control
separable contacts are disconnected in this position. If the
breaker cannot be installed in its compartment, it should be
kept in its original carton andfthe,earton should be sealed
to prevent infiltration ofadirt™®Where conditions of high
humidity prevail, the use ofyheaters is recommended,
regardless of the method ofystorage selected.

BASIC HANDLING INSTRUCTIONS

Once the circuit brgaker has been removed from its ship-
ping carton, it gAuldbe turned to the upright position and
placed on a flat surface to avoid damage to breaker parts
For safetymall handling in this position should utilize the
lifting yoke (Page 20, Fig. 1).

CIRCUIT"\BREAKER OPERATION

CIRCUIT BREAKER RATING

Theycontinuous current rating is established by the frame
size oOf the circuit breaker and is the number listed in the
type designation; i.e., K-600 means the circuit breaker can
carry 600 amperes continuously. Exceeding these ratings
may raise the temperature of the circuit breakers beyond
their design limit and thereby affect the life of the circuit
breaker. Thus, any long-time pickup setting exceeding
100% of the frame size is to be used only for coordination,
not for carrying increased continuous current.

CLOSING SPRING OPERATION (Electrically Operated)
The two closing springs supply the power that closes the
circuit breaker and also charge the two opening springs
during the closingoperation. The closing springs are charged
by a motor. The spring energy is available to close the
circuit breaker, thusreferred to as “stored energy.” Closing
springs are normally charged when the circuit breaker is
opened. If charged after closing, the circuit breaker can be
opened and then reclosed without recharging the springs.
in earlier model drawout circuit breakers, the closing springs
are automatically discharged when the circuit breaker is
pulled to the fully withdrawn position (shown in Figure 1).
This prevents accidental discharge. In later modeis, the
springs are automatically discharged when racking the
circuit breaker from the disconnected to the withdrawn
position.
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CLOSING SPRING OPERATION (Manually Operated)

In one continuous downward pull of the handle the two
closing springs are charged, and near the end of the stroke,
are discharged to fast close the circuit breaker. During
closing, the two opening springs are charged.

ESCUTCHEON OPERATING FEATURES

Manually and electrically operated circuit breakers are
provided with an extendible escutcheon face plate. This
escutcheon provides a central area for the controls which
are mounted directly on the circuit breaker.

The controls for the electrically operated circuit breaker
(Figure 1) included in the escutcheon face plate are: (19)
nameplate giving the various ratings assigned to the par-
ticular type of circuit breaker, (13) manual trip button, (17)
manual close lever, (12) electrical close push button switch
(10) motor disconnect switch, (14) “OPEN" and “CLOSED”
position indicator, (9) automatic trip indicator with optional
facilities foralarmindication and for lockout, (11) meansfor
padlocking the circuit breaker in the “CONNECTED",
“TEST" or “DISCONNECTED" position and (16) closing
spring charge indicator. Handle (22) is normally removed
and is used for emergency closing spring charging or
maintenance work. °

The manually operated circuit breaker includes a manual
closing handle but does not include the electrical close
push button switch, motor disconnect switch, manualclese
lever, spring charge indicator or maintenance handle,

All drawout circuit breakers have the racking shutter (15)
that must be raised to allow inserting of the racking crank
(21) .

A self-aligning dust plate (18) immediately behind the
escutcheon face plate is used to exclude, dust from the
circuit breaker compartment. On drawout typeleircuit break-
ers, the escutcheon face will protrudethrough the front door
of the compartment when the circuitybreaker is in the
“TEST” and “DISCONNECTED" positionst'In these posi-
tions, the dust plate still functions'to exclude dust.

Circuit Breaker Nameplate (Figure 1, Item 19)

The circuit breaker nameplate contains information regard-
ing (1) the manufactdrer’'s,name and address, (2) type of
circuit breaker design, (8) serial number of circuit breaker,
(4) continuous currentrating'of frame size, (5) short circuit
currentratingatrated voltages, (6) frequency, (7) shorttime
current.

Manual Charging Handle (Manually Operated)
The manual*eharging handle is a T-shaped lever used on
manuallysoperated circuit breakers to charge the closing

springs and close the circuit breaker in one coRtinuoys
downward stroke.

Manual Trip Button ( Figure 1, Item 13 ) The;manual trip
button, when pushed, trips the circuit breaker to™OPEN.”
Circuit Breaker “OPEN" or “CLOSED” Indicator ( Figure 1,
Item 14)

This indicator shows the physical _position of the circuit
breaker contacts.

Automatic Trip Indicator ( Figure 1, [tem9) (Notincluding
undervoltage, alarm switch orslockout)

The automatic trip indicator is provided as standard equip-
ment on the K-line circuitdoreakers and is used to indicate
the operation of the overcurrent trip device. This device is
an indicator only and does not prevent the circuit breaker
reclosing.

Upon an overcurrenttrip operotion, the indicator protrudes
from the front plate,approximately 1/2 inch.

The automatietrip indicator should be reset after each trip
indicationibyypushing back into its normal latch position.
The goperator 'should investigate the cause of tripping
beforeyresetting the automatic trip indicator and subse-
quent reclesing the circuit breaker after an outage which
reSultstinan operation of the indicator.

Automatic Trip Alarm Contacts (Hand Reset) ( Figure 1,
item 9)

An/dlarm switch for remote electrical indication, which is
optional, shows when automatic tripping has occurred.
This is accomplished by adding a precision snap switch to
the automatic trip indicator assembly. The automatic trip
indicator actuates the roller on the alarm switch which in
turn causes a normally open contact to close and a nor-
mally closed contactto openonovercurrenttrip. The alarm
contact is manually reset by pushing the trip indicator (9)
back into its normal position.

Automatic Trip Lockout (Hand Reset) (Figure 1, Item 9)
An additional device (which is also optional) may be added
to the automatic trip indicator assembly device which
servesto mechanically preventreclosingthe circuit breaker
after an automatic trip operation. When the trip indicator is
pushed in, the circuit breaker mechanism can then be
operated to close the circuit breaker contacts.
Padlocking Device (Figure 1, Item 11)

All K-line circuit breakers are equipped with means of
padlocking the circuit breaker mechanism in a tripfree
position. This is accomplished by the use of a locking plate
to maintain the manual trip button in a tripping direction
when the locking plate is held forward by one or more
padlocks. To obtain the condition for padlocking the circuit
breaker in the open position, the manual trip button is
pushed inward. Then the padlock plateis pulled out and the
padlock inserted into the vertical slot. In this position, the
mechanism is maintained trip free and the contact arm
cannot be moved to the closed position .
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Fig. 1 — Typical Electrically Operated, Drawout Type

K-1600 Circuit Breaker
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Oncircuitbreakers equipped with drawout mechanism, the
padlocking device is associated with the drawout interlock-
ing mechanismsothatthe circuit breaker cannot be moved
from any of its three basic drawout positions of “CON-
NECTED”, “TEST” or “DISCONNECTED" with the pad-
locking in effect.

Closing Spring Charge Indicator (Electrically Operated)
(Figure 1, ltem 16)

Under normal operating conditions, the closing springs are
automatically charged after each tripping operation. How-
ever, there are occasions when the springs will be in a
discharged state. Therefore, it is desirable that means be
available to indicate the charged or uncharged condition of
the closing springs. This is accomplished by a visual indi-
cator seen through an aperture in the escutcheon plate.
The indicator is marked “SPRINGS CHARGED" and
“SPRINGS DISCHARGED."

Motor Disconnect Switch (Electrically Operated) (Figure
1, Item 10)

The motordisconnect switch is a double pole, single- throw
toggle type switch connected in series with the charging
motor circuit and is used to disconnect the motor from the
voltage source. This cut-off switch is used (1), when it is
desirable to prevent automatic recharging of the closing
springs just prior to taking the circuit breaker out of service
for maintenance and (2), for control wiring dielectric test.
The motor must be disconnected for the control wiring
dielectric test and subsequently tested at 540 V ac'ox, 760
Vdc.

Electrical Close Push Button (Electrically Operated)
(Figure 1, ltem 12)

The electricalclose push buttonis usedto elegtrically close
the circuit from the escutcheon. This coftact is,connected
in series with the lafch release coil (52X)p. Emergizing the
latch release coil allows the charged springs to close the
circuit breaker.

Manual Close Lever (Electrically™©peratéd) (Figure 1
Item 17)

The manualclose lever is provided ofeelectrically operated
circuit breakers to provide a meansof closing the breaker
without control power.

Racking Mechanism (Drawout Breaker)

The racking mechanismfmaygbe used to move the circuit
breaker to any one of'its thrée positions (‘CONNECTED",
“TEST" or “DISCONNECTED") . All of these positions are
attainable with the cubicle door closed. The racking shutter
(15, Fig.1), which must be lifted to gain access to the
racking mechanism, is interlocked with the circuit breaker
so that the@ircuit breaker contacts must be openbefore the
shutteramay ke lifted to rack the circuit breaker to another
positiomy, The“circuit breaker cannot be closed when the
shuttérisopen. The circuit breaker may be padlocked open

by means of the locking hasp. This automatically’locks the
racking mechanism. With the “TRIP" button, (13,/Fig.1)
depressed, the locking hasp (11, Fig1) may be pulled
outward, accommodating from one to three padiocks,
whenthe shutteris closed and the circuit breaker is tripped.
The shutter cannot be lifted and the breaker contacts can
not be closed whenthe locking nasp issféstrained by one or
more padlocks.

There are two sets of arrowsand indicating lines to show
the circuit breaker positiond” Onepset is utilized with the
compartment door closedyand one set with the door open.

OPERATION OF DEVICES

Electro-Mechanical Overcurrent Trip Devices Type K-
225 thru K-2000 Circuit Breakers (Figures 14 thru 18 )
(A) Type OD-3/GenerabPurpose Overcurrent Trip Device.
The type ©D-3oyercurrent trip device, for general purpose
applicationsyprovides long-time delay tripping on moder-
ate overcurrents which are above the long-time pickup
setting; andifstantaneous tripping on fault currents above
thelinstantaneous trip setting. This device must be properly
sefto provide adequate protection for an electrical system.
Three adjustment screws on the bottom of the device
previde independent control of the long-time pickup, in-
Stamtaneous pickup and amount of time delay. The name-
piate of this device shows the setting of these adjustments
and the range of settings which are available. For informa-
tion on the time-current characteristics of this device,
request a copy of TD-6693.

(B) Type OD-4 Selective Overcurrent Trip Device. The type
OD-4 overcurrent trip device, for selective tripping applica-
tions, provides long-time delay and short-time delay trip-
ping. Independent adjustment of both pickup and time
delay is provided for both types of tripping. The namelate of
this device shows the settings which are available. For
information on the time-current characteristics of this de-
vice, request a copy of TD-6694.

(C) Type OD-5 Triple-Selective Overcurrent Trip Device.
This overcurrent trip device is similar to the OD-4 except
that an instantaneous trip characteristic is added to the
long-time delay andthe short-time delay functions provided
onthe OD-4. Forinformation on the time-current character-
istics of this device, request a copy of TD-6695.

(D) See Table 1on facing page forcomplete list of Electro-
Mechanical standard overcurrent trip devices available.
See Maintenance Section for adjustments.

Power Shield™ Solid State Overcurrent Trip Devices
Type K-600S thru K-2000S Circuit Breakers

( See Figure 19)

This device includes the power supply sensors, overcur-
rent sensors, Power Shield solid state logic assembly.
magnetic latch and the interconnecting wiring. Each phase
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of the circuit breaker has a power supply sensor and
overcurrentsensor. Thetripelementsthat are available are
long-time delay, instantaneous, short-timedelay and ground
fault. On a 3-phase 4-wire system, an additional remote
sensor, mounted in the neutralbus, isrequiredforcomplete
ground fault protection.

The logic assembly is mounted nearthe front of the circuit
breaker and, with the cubicle door open, the overcurrent
control panel is readily accessible. This device must be
properly set, as required by individual circuit conditions, to
provide adequate protection for an electrica! system. The
‘movable plugs on the control panel provide independent
control of the long-time, short-time, instantaneous and
ground fault pickup and amount of time delay. The overcur-
rent device, withthe exception of ground fault, will trip atthe

value of the AMPERE TAP setting times the plug setting of

the various pickup elements. The ground fault trip value will
be the plug setting value times 100, as indicated on the
nameplate.

(A) Type SS-3. This trip device is for general purpose
application. It provides long-time delay tripping on moder-
ate overcurrents, which are above the long-time pickup

settings, andinstantaneoustrippingonfaultcérrents above
the instantaneous trip setting. For information on the time
current characteristics of this device, requést a'eopy of TD
6966 (TD-9001*) .

(B) Type SS-4 Selective Overcurrent Trip'Device. This trif
device, for selective tripping application, provides long
time delay and short-time delay tripping. For information or
the time-current characteristics of this device, request ¢
copy of TD-6967 (TD-9002%) .

(C) Type SS-5 Triple-Selective Qvercurrent Trip Device
This device includes thetrip'elements found in both the SS
3 and SS-4; i.e, long-timeydelay, short-time delay, anc
instantaneous tripping, For information on the time-curren
characteristics of thisidevice, request a copy of TD-696:
(TD-9002%).

{D) The abovethree solid state overcurrenttrip devices are
available with,ground fault protection and are designatec
by the typ€s,SS<8G, SS-4G and SS-5G. For information or
the,time cdrrent characteristics of this feature, request ¢
copy‘of (TD-6968 (TD-9005%).

(E) See Table IA for a complete list of standard Solid State
overeurrent trip devices.

TABLE 1
STANOARD ELECTRO-MECHANICAL OVERCURRENT TRIP DEVICES

Overcurrent Trip Elament Time-Current

Devits Long- Short-"fpnstan-|Characteristic
Type Tine Time tansous Curvs
00-3 X X TD-6693
00-4 X X T0-6694
00-5 X X X 10-6695
00-6 X X 10-6695
00-7 X None
00-8 X None
00-9 X 10-6699
00-10 10-8699

NOTE: 00-3/long-time delay element has one time
de |y bandpy®nly. Ail other long-time & short-time
dellay el@ments have three time delay bands.

TABLE 1A
STANDARD SOLID STATE OVERCURRENY TRIP DEVICES

Overcurrent Trip Element Time-Current Characteristic Gurve
Oevigle Long- Short- Jinstan- Device in Oevice :n
Type Time Time [taneous| Eround RED CASE GRAY CASE~®
$S-3 X X 10-8966 10-3001
T0-6966 TD-8001
S8 X X 10- 6968 10-8005
Ss-4 X X 10-8967 10-9002
T0-8967 7T0-9002
W-46 X X T0-8968 10-9005
$S-5 X X X 70-6967 T0-9002
10-83687 1D-9002
4 §§-5G ! X X 10-6988 T0-3005

NOTE: Time-current characterixtic curves are not included in this
Book becsuse separate coordination curves are normally provided
with eech order. When field caiibration is perlormed, necessary
instruction books (refer ta page 18) will be provided and will
include 8!l pertinent timing information.

® Device in GRAY CASE (Current Manutacture)

10-8968, Y0-8987 & T0-6988 apply to Devica 1n RED CASE
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Control Device (Electrically Operated)

The ‘control device (Fig. 12) is furnished on electrically
operated circuit breakers. The device is mounted below
and to the left of the mechanism. The control device
contains three electrical components, the limit switch (LS),
the lockout relay (52Y), and the latch release relay (52X).
The schematic diagram of the control circuit (Fig. 2) illus-
tratesthe function of this device. In addition to its electrical
functions, the base of the device provides a terminal block
forthe circuit breaker wiring.

The purpose of the lockout relay (52Y) is to require that, if
the remote or local close contacts are closed, resulting in
the charging springs discharging, the close contacts must
first be released (opened) before the breaker can be
reclosed. This prevents closing the circuit breaker more
than one time unless the close contacts are first released.
Auxiliary Switches (Figure 1, Item 2)

The auxiliary switches containthe“a” and “b” contacts (Fig.
2) and are furnished in 4 or 8 contact arrangements. They

are mechanically interconnected with the maim Gircuit
breaker contacts such that, with the circuit breaker closed,
the “a” contacts are closed. With the circuit breakeropen,
the “b” contacts are closed.

Undervoltage Trip Device

The electrically reset undervoltage trip device'is a single-
phase device which automatically trips the circuit breaker
when the line voltage decreasesyto 30'to 60 percent of the
rated voltage. This device may be, furnished either for
instantaneous trip operation or with adjustable time delay
tripping of 1.5 to 15 seconds. Fhe undervoltage trip device
is anintegral unitwhich may'be added to the circuit breaker
either at the factory or ifithe figld.

The undervoltage device may be connected so that the
automatic trip indicator (Figure 1, Item 9) will protrude from
thefrontplate when thelbreaker is tripped by the undervolt-
age device.

See Tabledypage 20, for electrical characteristics.

.
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INSTALLATION, INITIAL TESTING AND REMOVAL
 (Drawout Stationary)
FOR SAFETY: When installing or reir
breakers, the supply for primary and cc:i:
be de-energized at all times. Testing of ="~
breakers to be done with the primasy ¢
energized.
For initial installation of drawout breax:-
NECTED” position, the supply for the ori
be de-energized. Testing ofthe drawcut =
in the test position.
NOTE (K 225 thru K- 2000 Circ,.- '

-+ the breaker in the upright position, exerr

time armatures (5/8" wide armatures) o
resistance to motion has increased. inci> -
dashpot is functioning properly. imprare
resultbecausethe circuit breaker is s ~
back. This causes the oil in the dashpaot i
an air bubble can be trapped under H“’ |

INSTALLATION (Stationary Type) .

Liftingyoke (20, Fig. 1) should be used to move the breaker
to the switchboard; however, other handlingmeans will bg
required to move the breaker into position inside, the
switchboard.

INSTALLATION (Drawout Type)

To insert the circuit breaker into its comportment, preceed
as described below:

(Refer to Fig. 1)

1. The circuit breaker must be in the “OREN" position, the
racking crank turned in the counterclockwise direction fully
against its stop, and the motor disconnect switch (10)
(electrically operated circuit breakers only) in the “OFF”
position.

2. Openthe compartment door and pull out the right-hand
and left-hand tracks 123) to the fully’extended and latched
position.

3. Using a lifting yoke, lowes'the circuit breaker so that the
positioning pins (6),(tweyeachiside of circuit breaker) rest in
the cut-out sections of eaeh track (23).

4. Remove thejlifting yoke and push the circuit breaker
toward the compartment. The circuit breaker will slide inthe
cut-outsections of the'tracks untilthe positioning pinsreach
the end of the cutouts. An additional positive push will
automatically rel€ase the two latches (24). This allows the
circuit breaker to move toward the compartment until the
rackingteams (4) stop against their guides on the cradle
(280

5. Lift shutter (15) covering the racking opening,. insert
racking crank, and turn crank clockwise gpass through the
“DISCONNECTED" position, until the position indicator on
the cradle (left side) shows “TEST” position. Remove
racking crank.

CHECKING CIRCUIT BREAKER OPERATION IN“TEST”
POSITION (Electrically Operated, Brawout Type)
(Referto Fig.1)

1. Manually reset automatic tripyindicator (9) if it protrudes
approximately 1/2 “. Pushfinite reset.

2. Turn motor discomnect switch (10) to “ON” position and
closing springs will autematically charge.

3. Close circuit breaker by local close button and trip by
local trip buttof.

NOTE: All breakers have a manual trip button. The local
close butténifer electrical breakers is standard. The local
trip button for electrical breakers is optional.

4. Cleseyandirip circuit breaker by means of remote control
switch:

5y Cheekyeach auxiliary device for proper operation.

6. Clase the circuit breaker and check that the shutter (15)
cannet beliftedto allow insertion of the racking crank. This
demonstrates that the circuit breaker could not be racked
out while closed in the connected position.

CHECKINGCIRCUIT BREAKER OPERATION IN “TEST”
POSITION (Manually Operated, Drawout Type)

(Refer to Fig. 1 and Cover Photo)

1. Manually reset automatic trip indicator (9) if it protrudes
approximately 1/2". Push in to reset.

2. Close the circuit breaker by pulling down on the “T"
handle.

3. Trip by manual “TRIP” button (13).

4. Check each auxiliary device for proper operation.

5. Close the circuit breaker and check that the shutter (15)
cannot be lifted to allow insertioa of the racking crank. This
demonstrates that the circuit breaker could not be racked
out while closed in the connected position .

CHECKING CIRCUIT BREAKER OPERATION IN
“CONNECTED” POSITION (Drawout Type)

(Referto Fig. 1)

With the circuit breaker in the “OPEN" position and the
motor disconnect switch (10) in the “OFF" position, insern
the racking crank and turn clockwise until the position
indicator on the cradle shows “CONNECTED" position.
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CHECKING CIRCUIT BREAKER OPERATION (Station-
ary Type )
Follow the same procedure as for the drawout circuit
breaker, except the circuit breaker will be in the “CON-
NECTED" position. Primary supply circuit must be de-
energized.

EMERGENCY OPERATION (Electrically Operated)
Electrically operated circuit breakers may be charged
manually by aremovable maintenance handle(4 Fig. 3)for
" emergency operation.
Theremovable maintenance handle (4) isfirst positionedin
two slots in the pawl carrier (2). The handle isthenraised
-and-lowered in a pumping motion until the pawl carrier (2)
no-longerrotatesthe ratchetwheel (1). The breakerclosing
springs now fully charged are ready for a closing operation
which is done by raising the manual close lever (17, Fig. 1)
onthe escutcheon . ’
NOTE: The motor crank arm (3, Fig. 3) will stop occa-
sianally in such a position as to prevent charging the
springs with the handle. Should this happen, the motor
crank arm must be rotated manually by using a screwdriver
or similar tool to rotate the crank arm a sufficient amount so
that the springs may be charged with the handle as de-
scribed above.

CIRCUIT BREAKER REMOVAL (Drawout Type)

To move the circuit breaker to the “TEST” position Ofito

remove it from the compartment, proceed as follows:

( Referto Fig. 1) -

1. With the compartmentdoor closed, trip the circuitbreaker

by means of the remote mounted control switch.ormanual

“TRIP” button (13) on the escutcheon.

2. Lift racking shuttqr (15), insert racking erank,and turn

counterclockwise until position indicator (27)en the right-

hand side of the escutcheon shows “TEST"position. (NOTE

Thecircuit breakermay be tested in thisiposition—primary

contacts are disconnected and thé control contacts are

connected.)

3. Continue turning the racking“erank counterclockwise

until the position indicator(27)\entthe right-hand side of the

escutcheon shows “DISCONNECTED" position .

4. Open compartment'doopandidischarge closing springs

(electrically operatedibreakersronly) by lifting the manual

close lever (17) on the escutcheon and then pushing the
" manual trip button on the escutcheon. Place motor discon-

HMAINTENANCE
HANOLE FOR mOSMMAL
PUMPING OPE RATION

4 Removable
H3intenance Handle
9 Contiol Device

I Ratchet Wheel
2 Pawi Cariies
3 Wotor Crank Arm

Fig. 3 — Method of Applying Maintenance Handle
for Charging Closing Springs

nect switch (10) in the “OFF” position.

5. Insert racking handle and crank counterclockwise as far
as the stabs will allow.

6. Pullcircuit breakerforward untiltracks (23) are inthe fully
extended and latched position.

7 .Usingalifting yoke, just pick up the circuit breaker weight.
8. With a positive pull, release posmonmg pins from cut-out
sections of the tracks.

9. Remove circuit breaker from tracks by means of lifting
yoke.

10. Release latch (24) on each track, push tracks into the
compartment, and close compartment door.

NOTE: For safety, if the closing springs are charged, they
will be automatically discharged when inserting or with-
drawing the circuit breaker in the switchboard compart-
ment.
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MAINTENANCE

" SAFETY NOTES

De-energize both primary and contro! ~+
ing any inspections, adjustments or rapia
Make certain breaker is open ty obser
Fig. 1), and closing springs are not ¢t~
indicator (16, Fig. 1) .

When it is necessary that the closing =3+
or the circuit breaker be closed, mak= i,
operating parts.

Stationary breakers should be crigri=
the control circuit energized and tha o
energized. Drawoutbreakers shculd b+

" position for checking the breaker o

inspection, adjustments, cleaning or rerts
the drawout circuit breaker should be withe .
to a suitable area.

Stationary breakers should likewise he
removalis not possible, then the prirmsr:
sources MUST BE DE-ENERGIZED.

Itis HAZARDOUS to work on any sirgr it
located on extended cradle rziis

PERIODIC MAINTENANCE INSPECTION
The safety and successful functioning of the connected
apparatus depends upon the properoperation of the circuit
breaker. Therefore, itis recommended that a maintenance
program be established that will provide for ajperiodic
inspection of the circuit breaker as follows:

K-225 - After 2,500 operations

K-600, K-600S - After 1,750 operations

K-800, K-800S - After 1,750 operations

K-1600, K-1600S - After 500 operations

K-2000, K-2000S After 500 operations
The above inspection periods apply for,no load or load
current switching. If the listed numbenof operations are not
completed in the first year of sevice, the circuit breakers
shouldbe inspected regardless®™The€ircuit breaker should
also be inspected after a shart circuit or severe overload
interruption, regardless ofgime ‘period or number of opera-
tions.
Where unusual servicg, conditions, as covered by ANSI
Standard C37.13, exist, “itymust be assumed that these
conditions wefg, considered at the time of order; that the
equipment supplied,was designed for the special applica-
tion; and that an appropriate supplemental maintenance
programhas beendeveloped. These maintenance instruc-
tions only cover@ircuit breakers used under the standard
usual service conditions.
The iaspection should include opening and closing the
cireuit breaker electrically and manually. The unit should be

visually inspected for loose or damaged parts, Arc chutes,
contacts and insulation structure should qunspecfed as
described below. _ :

ARC CHUTE (Refer to Fig. 1) Removal

1. If the circuit breaker has a solid state qvercurrent trip
device, it is necessary to remove two 1£4% diameter screws
fastening the solid state control assembly. Move the as-
sembly for access to the arc €hutewyetaining screws.

2. Loosen the retaining screw (25) and remove the screw
and retainer (26).

3. Pullthe arc chute fofwardyslightly then lift to remove .
Examination

1. Discoloration or slight.eroding is not harmful.

2. Arc runners or cogling plates that dre burned, or mold-
ings that are sevegly cracked or broken require replace-
ment of the arg,chute. .

Replacement.

1. Properly position the arc chute in the upper molding.
2. Posttion retainer (26) and insert and tighten screw (25).
3. Replaceithe solid state control assembly.

CONTACTS

TWRemove dirt or grease on contacts with a clean lintless
cloth.

2pPitting or discolorotion is not detrimental unless it inter-
feres with proper contact adjustment.

3. Smallburrsonthe arcingcontacts to be removed by fnmc
along contour of the contact. Do not let filings fall into the
mechanism.

4. Replace badly burned and pitted contacts that do no!
meet correct adjustment requirements.

5. If contacts are replaced or filed, then it is necessary tc
check the contact adjustment.

NOTE: Several operations at two week intervals will re-
move the effects of oxidation.

INSULATION STRUCTURE .

Insulated parts should be checked for damage. Dust anc
dirt should be removed by air or wiped with a clean lintles:
cloth. Do notuse any oil base solvents. Spray solvents van
astotype andare questionable. However, externally atrea
terminals is the only critical area, which is easily wiped o
blown out with air, so other methods are not necessary |
contamination is so great, means are probably necessar
to isolate the entire equipment.

ADJUSTMENTS

FOR SAFETY: See SAFETY NOTES in MAINTENANC!
section.

NOTE: Theoperatingmechanism must be operated slowl,
as described in section SLOW CLOSE PROCEDURE
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Guard Pin or Machine Screw .
Spring Link
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1 Escutcheon 4 Bor, Escutcheon 1 Escutcheon 4 Box, Escutcheon
2 Dust Plate (Right-Hand Side) 2 Dust Plate (Right-Hand Stde)
3 Spring, Dust Plate 5 Hold-Up Latch 3 Soring. Dust Plate 9 Pin, Ctose Block Lever
Fig. 4 — Partial View of Escutcheon Assembly Fig. 5 — Partial View of Escutcheon Assembly
(Right-Hand Side) Showing Slow Close Levérifor (Right-Hand Side) Showing Slow Close Lever for
Manually Operated Circuit Breakers Electrically Operated Circuit Breakers

000

HEN

NN

| Upper Molding 1 Yoke

1 Uppes Molding § Adjusting Stud 7 Stationary Arcing Contact 8 Nut

2 Stationary Contact T Yoke J Movable Aicing Contact (Set!-locking)

3 Movable Contact 8 Nut 5 Insulator 9 Movable Main Contact

S Insulator (Seft-Locking) 6 Adjusting Stud 10 Stationary Main Contact
Fig. 6 — Contact Adjustment for Fig. 7 — Contact Adjustment for

Type K-225 Circuit Breakers Type K-600, K-600S, K-800, K-800S Circuit Breakers
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when performing any adjustment requiriti-
“ment. ‘

Inordertoclose the circuitbreaker, the r=¢

in drawout circuit breakers must be tur-

suchthatthe racking shutter (15, Fig. 1} is

racking crank (21, Fig. 1) is removed.

SLOW CLOSE PROCEDURE

NOTE: Thecircuitbreakershouldbe ctar:

the slow close procedure to keep it from

Manually Operated Circuit Breakers R

otherwise noted.

1.0nK-1600,K-1600S, K-2000 and K-2000S circuitbreak-

““ers, at each of the two spring guards, loosely install /4 inch

diameter pins or machine screws. (See Fig. 4A)

2. Insert a screwdriver or rod through the hole in the
escutcheon box (4) and mechanism housing assembly
(right-hand side whenfacing the frontof the circuit breaker).
3. Using the top of the hole as the fulcrum and the screw-
driver orrod as the lever, depress the hold-up latch (5) at
“A" and, at the same time, pull the operating handle
downward to slowly close the circuit breaker contacts .
4.0nK-1600,K-1600S, K-2000 and K-2000S circuitbreak-
ers, remove the two V4 inch diameter ping or machine
screws installed in step 1, after the slow close operation is
complete.

Electrically Operated Circuit Breakers

NOTE: The charging cranks must be reset (see steps 8,9,
and 10 below) afterthe last slow close operationyer future
electrical operation will be impossible.

Refer to Fig. 5 unless otherwise noted.

1. The closing springs must be charged; segspring.charge
indicator (16, Fig. 1) .

2. Insert a screwdriver or rod through the _hole in the
escutcheon box (4) (right-hand side whemfacing the front
of the circuitbreaker) and depress the'elose block lever pin
(5)at “A".

3. With the close block lever'pin (5) held in the down
position, lift the manual close lever (17, Fig. 1) . The close
block lever pin (5) will remainiin, the down position.

4. Insert the maintenancethandle in the ratchet carrier and
operate the handlesto slowly€lose the contacts. (See Fig.
3 and “Emergergy Operation™.)

To repeat the “slew clos€ operation, continue with the
following steps:

5. Insert the maintenance handle and continue the charg-
ingOperationuntilthe indicator (16, Fig. 1) shows “SPRINGS
CHARGED"

6. Push manual “TRIP" button (13, Fig. 1) to open the
contacts.

7. Repeat steps 2, 3, and 4 above for thegslowxclose
operation.

To reset the charging cranks for normal ‘electrical opera-
tion, proceed as follows

8. Repeat steps 5 and 6 above.

9. Lift manual close lever (17, Fig. 1) to close the contacts.
10. Pushthe manual “TR{P’" butten (13, Fig. 1) to open the
contacts

The circuit breaker is now ready fer'normal service opera-
tion with the charging cramks,reset and the closing springs
discharged.

CONTACTS

Type K-225 Circuit Breakers (Refer to Fig. 6)

1. The hex. porionWefshe adjusting stud (6) must be
centered, within 1/16,inch, between the yoke (7) and the
insulator {5) .

NOTE: On'some circuit breakers, the hex. portion of the
adjusting stud (6) mustbe centered betweenthe locknut on
the adjustingstud and the insulator.

NOTE:"In the following steps 2 and 3, if adjustment is
requiredralways turn the adjusting stud (6) in the direction
te.increase the contact pressure (counter- clockwise when
viewed from the insulator).

2. Contact pressure is set by adjusting stud (6) for 1 3/4
inches, plus or minus 1/32 inch open air gap measured at
“A". Any adjustment of contact pressure must be followed
by step 3.

3. Following the slow close procedure, slowly close the
circuit breaker until the first contacts (2 and 3) just touch.
The othertwo poles should be within .032 inch of touching.
If not within .032inch, thenadjuststud (6) ofthese two poles
in the direction to increase pressure until all three poles
touch within .032 inch,

If for any reason the breaker is disassembled and the
contact structure Figures 6 and 7 is replaced or disas-
sembled, the torque of the nut ((8) Figures 6 and 7)) should
be checked. This should be adju3dtedto be between 15 and
25footpounds. This will provide sufficient side pressure on
the hinge joint so the joint will be capable of adequately
carrying its current rating.

Type K-600, K-600S, K-800, K-800S Circuit Breakers
(Refer to Fig. 7)

1. The hex. portion of the adjusting stud (6) must be
centered, within 1/16 inch, between the yoke (7) and the
insulator (5) .

NOTE: On some circuit breakers, the hex. portion of the
adjusting stud (6) mustbe centered between the locknut on
the adjusting stud and the insulator

2. Contact pressureis set by adjusting stud (6) so that there
is a 5/64 to 3/32 inch gap, at “A”, with the circuit breaker
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1 Adjusting Stud
2 MWoving Main Contacts
3 Arcing Contacts

Fig 8. — Cﬂon‘tuct Adjustment for Type K-1600,

{ Trip Rod 4 Latch Bar

2 Wechanism Housing S Trip Extension
(Lett-Hand Side) 8 Armature
J Mounting Screw 1 Coil

Fig: 10 — Shunt Trip Device Adjustment
Type K-225 thru K-2000,
K-1600S and K-2000S Circuit Breakers

K-1600S and K-2000S Circuit Breakers

w7

/
/
A
i
SPRWO SCALE
- (Pﬂ.‘sw( Fomf)
K-20004 Fg. 9 — Latch Engagement and

Tripper Bar Latch Engagement Adjustment

MACNETIC
LATEH

ot

SHUNT TRiP UMIT

Fig. 11 — Shunt Trip Device Adjustment
Type K-600S, K-800S Circuit Breakers
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closed. This can be checked with 5/64 and 3/32 dia. wires

¢ (go and no-go) bent at 90 degrees. The 5/64 to 3/32

dimension is equivalent to .025 to .032 wipe, vertical
movement of the main contacts during main contact en-
gagement of the slow close operation. After adjusting,
reclose the circuit breaker and recheck, Readjust if neces-
- sary.Any adjustment of contact pressure must be followed
by step 3. Note that,afteroperation 3 is completed, contact
Ppréssure may exceed the 3/32 inch dimension on two
poles. This is acceptable.
3. Following the slow close procedure, slowly close the
circuit breaker until the first contacts (2 and 3) just touch.
The othertwopoles should be within .032 inch of touching.

" Ifnotwithin.032inch, then adjust stud (6) of these twopoles

in the direction to increase pressure until all three poles
touch within .032 inch.
If for any reason the breaker is disassembled and the
contact structure Figures 6 and 7 is replaced or disas-
- sembled the torque of the nut ((8) Figures 6 and 7)) should
be checked. This should be adjusted to be between 15 and
25 pounds. This will provide sufficient side pressure on the
hinge joint so the joint will be capable of adequately
carryingits current rating.
Type K-1600, K-1600S, K-2000, K-2000S Circuit Break-
ers (Refer to Fig. 8)
The maincontact adjustmentis tobe made with the breaker
in the latched closed position. The self-locking adjusting
stud(1) isto beturnedto provide contact pressure'suchthat
a 0.750inch shim will just fit the space (A) atthe'rearofithe
moving main contacts (2).
After making this adjustment in contact pressure, open the
circuit breaker, then reclose the circuit breaker pormally
and recheck the (A) gap. Readjust if necessaty.
Open the circyit breaker and slow close the contacts until
the arcing contact (3) ofone polejustitouches. The remain-
ing poles should then be advaneediby turning adjusting
stud (1) so that these poles justtouch or are within 0.032
inch of each other.
The contacts should now be incorrect adjustment and the
breaker may be putin sepfice» Note thatif an adjustment is
necessary for “simuitaneoys” make, the contact pressure
willincrease on those adjusted poles. Thus a dimension of
less than 3/4 in¢h indicates'more contact pressure, which
is acceptable.

MECHANISM

The various mechanism adjustments described in the
following sections apply to all circuit breakers covered by
this Instruetion Bulletin.

Latch'Engagement (Bite) (Refer to Fig. 9)
Thelatehyengagement adjusting screw (3) is located to the

right of the right-hand mechanism housing (i1). Itican be
reached easily from the top of the circuitdbre aker.

To adjust the latch (2) engagement, proceed as follows:
1 . Back off adjusting screw (3) to assure excessive latct
engagement.

2. Close the circuit breaker. '
3. Turn adjusting screw (3) down slowly until the latch jus
releases, tripping the circuit breaker.

4. Back off the adjusting serew (3)°2 turns.

Tripper Bar Latch Engagement ( Refer to Fig, 9)

The tripper bar latch engagement adjusting screw (4) it
located adjacent to the lateh’engagement adjusting screv
(3).

To adjust the tripperbar latch engagement, proceed a:
follows:

1. Backoff adjusting screw (4) to assure excessive trippe
bar travell

2. Clese'thg cirCuit breaker.

3. Turn‘adjusting screw (4) down slowly until the latch jus
releases, tripping the circuit breaker.

4\Backeoff the adjusting screw (4) 3 1/2 turns.

Tripper Bar Load (Refer to Fig. 9)

Thegtripper bar load is measured by the use of a spring
scale positioned as shown. On electro-mechanical trif
devices, the tripper bar load should be no greater than 2¢
ounces. On circuit breakers with solid state trip systems
the tripper bar load should be no greater than 50 ounces

SHUNT TRIP DEVICE

Trip Adjustment Type K-225 thru K-2000, K-1600S, K
2000S (Refer to Fig. 10)

1. Perform this procedure only on an open circuit breake
with its closing springs discharged.

2. Locate the shunt trip adjusting screw. See Figure 10 i
IB6.1.2.7.-1.

3. Rotate the adjusting screw counterclockwise untilitis no
possible to turn it further, DO NOT FORCE.

4. Rotate the screw clockwise three (3) full turns then stop
5. Remove all tools from the breaker. Test the operation o
the shunttripdevice after charging and closing the breaker
Apply the required voltageto terminals 2 and 4 of the circui
breaker secondary disconnects.

6. Thisprocedure shouldonlybe performedwhenthe shun
trip has malfunctioned or been replaced.

Trip Adjustment Type K-600S, K-800S ( Referto Fig. 11
1. Perform this procedure only on an open circuit breake
with its closing springs discharged.

2. Locate the shunt trip adjusting screw.

3. Rotate the screw clockwise untilitis notpossibleto turr
it further, DO NOT FORCE.



«1B 6.1.2.7-1G
. Page 186.

ABB

ASEA BROWN BOVER1

“4. Rotate the screw counterclockwise seven (7) complete
turns. adagad
5. Remove alltools fromthe breaker. Testthe operation of
the shunttrip device after charging the breaker. Apply the
required volts to terminals 2 and 4 of the circuit breaker.
6. Thisprocedure shouldonly be performed when the shunt
trip has malfunctioned or has been replaced.

CONTROL DEVICE ( Referto Fig. 12)

The control device is adjusted before leavingthe factory. it
‘is recommended that no attempt be made to adjust the
internal relays and contacts of this device in the field. If
replacement of the control device is required, the close
latch release rod (5) overtravel may be adjusted as de-
“'scribed below.3 %'

Close Latch Release Rod Overtravel

1.Backoff on close latch release rod (5) and check that the
“circuit breaker will not close by attempting to close it
electrically or manually pushing up on close latch release
rod (5) to the full extent of its travel.

2. Charge the closing springs. Push up on close latch

release rod (5) to the full extent of its travel. While holding

/;
4 )

®

'8
of [TT S
[ p—
L I D
i hllug. Closa)Latch 5 Closs Latch Reloase Rod
1 Ourging Camy, 8 Spring, Close Latch Relsase Rod
3 klulor.‘ Linil Ssitch 1 Secondary Close Laich

8 Prisary Close Latch

Fig. 12 — Control Device Adjustment

the close latch release rod inthis position, turngpon elose
latch release rod (5) until the circuit breaker ¢loses. Turn
close latch release rod (5) up an additional 1 1/2%@rns.

MAGNETIC LATCH DEVICE (Type K-1600S, K-2000S)
Trip Adjustment (Refer to Fig. 13)

This procedure must be performedwiththe main contacts
of the circuit breaker closed. Extreme care should be exer-
cised to keep fingers and tools,away from the jackshaft,
closing, and opening springs of/the,breaker.

1. Locate the magnetic latch trip lever and the tripper bar.
(See Fig. 1)

2. After closing the circuitbreaker, gently push up on the
tripper bar until resistanee is encountered. Stop pushing
immediately. ,

3. With the trippenbarpushed up, measure the distance
between the adjusting’screw and tripper bar. The pretravel
gap should be, 1/4:t0 5/16 inches.

4. Adjust theyadjusting screw, if necessary, to re-establish
the tripperpretravel.

TEIPPED
PosiTion)

PosiTionN

Fig. 13 — Magnetic Latch Trip Adjustment
Type K-1600S and K-2000S Circuit Breakers
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ELECTRO-MECHANICAL OVERCURRENT TRIP DE-
VICE ADJUSTMENTS

Long-time Delay Band Adjustments

OD Types 4, 6, 20, 61 (See fig. 15)

OD Type 5 (See Fig. 16)

Turn the adjustment until the top of the long-time delay
indicator is in line with the desired delay line (Fig. 14). Push
=the armature toward the magnet, allowingtimeforthe oil in
-+ the dashpot to be displaced. Release the armature, allow-
:-ing the armature to reset. Check to see that the long-time

indicator and line are in line. Readjust if required, and

recheck by pushing the armature and allowing to reset.
NOTE: OD-3 has only one long-time delay setting; which is
- factory set and therefore adjustment is not required.

Pick-Up Setting Adjustments (See Fig. 14) :
Pick-up settings may be changed by turping the*appropri
ate adjusting screw until the moving indicator lines up witt
the desired pick-up point line.

NOTE: The top line corresponds to the top pick-up point
the second line from the top corresponds to the seconc
pick-up point from the top, etc:

Short-Time Delay Adjustment

OD Types 4,5, 9, 10 ( SeeyFig..17)

Move the lever toward theyleftof the circuit breaker so tha
the short-time step pin'can besmoved to the desired short
timedelay pinhole. Makecertain the step pin drops into the
pin hole.

Co1l Rating

(DIRECT ACTING
|l oo---

TTes amrs

raﬂ
OELAY

8an0

Min 2
et )

Long-Time Delay Bands fos

A FREQ 00-3. 4. 5. 6. 2. 2L 61
Instanlaneous Pickup Points o . Indrcator Shown Set ol
n u - -
for 00-3: 6, 2. 20, 32 & 61 ) intermediate Band
- W S LONG TIME
Shait-Time Pickup Posnis
lor 0-4, 5. 38 10 -
Long-Time Pickup Points for
- {W.SY.“_” ‘ 00-3. 4. 5, 6. 20. 32 & 6l
Instantaneous Prckup Points -
for 00-5, 8. 98 82 _/ Adjustment Screw lor
—J I[B//' Long-Time Pickup Points
N
N See Figuies 138 14
Adjustment Screw tor.
Instantaneous Prchug Points lo¢
00-3, 6. 7. 20. 32 6!
Short-Time Pickup Points for
\ 00-4.5. 9810
Fig. 14
"j f_—}
Kinimum
Shart-Time Delay
Pin Hole
Internediate
- Shat1-Time Delay
Ly Pin Note
U Long-Time Detay
8and Adjusiment Maz mum
Sciew for Lt/j Shoet-Time Detay
00-5 e Pin Moie

Long-Teme Delay Adjusiment Soring

for 00-3. 4. 6. 20. 324 B

Fig. 15

and inslantaneous Pichup

Adyustment Xut for 00-5. 8. 9 & 87

Fig. 16

Fig. 17

Shost-Time Detay 8210 Lever
for 00-4. 5, 94 10 Showm
Sel lor Intermediate Band
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Armature Trip Travel Adjustment

FOR SAFETY: Keep hands clear of all moving parts. Th
circuitbreakerwill tripto the “OPEN" position while chact
ing or adjusting the armature trip travel.

The overcurrent trip device trip travel is set at the factory;
however, if trip travel readjustment is required due to
replacementof overcurrent tripdevices or other parts, then
readjust as follows:

1.(See Fig. 18). Back out on the two trip adjusting screws
(1) untilthe screws are engaging the nut by approximately
two turns.

2. Charge springs and close circuit breaker.

3. Usingaone-foot long (approximate) stick, pushup onthe
lo j-ifime armature (thick armature) at point “A”, and hold
it tight against the magnet. (When pushing, allow time for
the oil dashpot to displace the oil.) While holding the
armature in this position by pushing at point“B”, turn up on
screw (1) until the circuit breaker just trips. Continue to turn
the screw an additional one tum.

NOTE: Duringthis adjustment operation, holdthe armature
firmly against the magnet, butdo not exert excessive force
that will result in incorrect adjustment due to distortion.

4. Charge springs andclose circuit breaker. Push up onthe
thin armature and adjust screw (1) using the same proce-
dure as in step 3 above.

5. Readjust the trip travel at the other two poles using thé
same procedure (steps 1 through 4) .

Field Testing of Electro-Mechanical OvercurrentqIrip
Devices

Referto | B-8203 for complete testing of devices, usipghigh
current test sets (IB-8203 is available from the factory.)

Uimature

.J O ﬁ% 1
- Point "4

Fig. 18 — Armature Trip Travel Adjustment

SOLIDSTATEOVERCURRENT TRIPDEVICESETTINGS
( See Fig. 19)

No adjustments are necessary in selecting trip settings on
this trip device. The selector plugs (solid circle) allow
flexibility in settings and may be moved from one plug tap
to another, consistent, however, with the,pickup and time
band settings necessary for proper cireuit protection. Make
certainthat the selector plugs are pushed in completely for
proper operation. If a plug ig'leftyout’or not secure, the
affected element will trip at the’minimum setting shown, for
safety, but coordination will'be affected .

Field Testing of Solid State Overcurrent Trip Devices
For complete testing ofthesedevices, refer to the following
Instruction Bulleting

1B 6.1.2.7 - 4 (Device i, GRAY CASE)

LUBRICATION

Only two Iubricants are approved for use in the K-Line
circuit'breaken, Lubricated during final assembly, the K-
Linecircuitbreaker should not require additional lubrication
duriggits service life when applied in accordance with ANSI
C37.13. f"however, the breaker is applied in unusual
situatiops defined by ANSI C37.13, has lubricant contami-
natedwith dirt and debris, or has parts replaced, relubrica-
tiensshould be performed as follows.

When mechanism cleaning and relubrication is required,
do not spray solvents down through the mechanism to
remove old lubricants, dust, and debris.

Do notuse dichlorodifluromethane on any partofthe circuit
breaker. These solvents tend to wash debris into the

a UELA ® “PICKYP DELA
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Fig. 19 — Solid State Overcurrent Trip Device
Type $5-5G Shown
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bearing areas of the breaker, while at the same time
removing any existing lubricant. Breaker performance will
be compromised when these cleaning techniques are
employed.

Properrelubricationrequires disassembly, thorough clean-
ing by wiping, then reassembly using a brush or other
means for reapplying the lubricants listed.

1. Apply NO-OX-ID specialgrade”A” grease from Dearborn
Chemical Company to all mating surfaces of moving cur-
rent carrying joints. Do not apply NO-OX-ID grease on any
main orarcing contactsurface. Primary disconnects should
be maintained by reapplying NO-OX-ID during mainte-
nance periods. NO-OX-ID is available from Asea Brown

" Boveri in one pint cans, number 713222-A.

2. Apply Andersol 757 synthetic grease manufactured by
HULS AMERICA, INC. to mechansim parts, bearings and
pins. DO NOT APPLY GREASE TO LATCH OR ROLLER
SURFACES. Andersol 757 is available from Asea Brown
Boveri in four ounce tubes, part number 712994-A.

3. Andersol synthetic lubricant is also available as a spray,
Andersol 732. Andersol 732 is useful as a solvent for
removing old lubricant, dirt, and debris in the mechanism.
It cannot be used as a substitute for Anderol 757.

Please observe the following warnings: =

1. DO NOT apply light machine oil, or thin spray lubricants
to lubricate any mechanism part.

2.DO NOT attemptto relubricate the spring charging motor
gearbox. it is sealed and should not require répacking.

3. DO NOT lubricate magneticlatch device or otherwise
clean or spray with any substance.

4. Use only the recommended lubricants. Use of other than
approved lubricants can cause breakef misgperation at
temperature extremes

DIELECTRIC TEST

Ifthe insulation has become contaminated; or routine tests
ore required, the test voltages to'be applied for one minute
totestthe ability of the insulatioAto with*stand overvoltages
are as shown in Table 2, below.

It is not recommended that the motor be dielectric tested,
but if desired, then test at 540 V ac or 760 V dc.

An additional dielectric test should be performed on K-
600S through K-2000S circuitbreakers asfollows: Connect
allsixteenterminals of the power shield solid state logic box
togetherand apply 500 V ac between the sixteenterminals
and metal parts normally“grounded.

ELECTRICAL CHARACTERISTICS OF CONTROL DE-
VICES

For closing and tripping currents, voltages and ranges,
refer to Table 3, page 20.

For undervoltageytrip  devices, standard voltages and
operating data, referto Table 4, page 20.

Current valiies are average steady state values. Momen-
tary inrush currents for all charging motors and ac coils are
approximately'6-8 times these values.

RENEWAL PARTS

Werecommend only those renewal parts be stocked that
willbe requiredto insure properand timely maintenance for
normal operation of the circuit breakers.

Refer to Renewal Parts Bulletin RP 6.1.2.8-1 for complete
ordering information and Parts List. A copy of this bulletin -
will be furnished on request.

The minimum quantity of assemblies and items recom-
mended inthis bulletin is predicated on infrequent replace-
ment of parts based on accumulated tests and operating
experience. Total assemblies are recommended for fast
replacement, when necessary, to return the breaker to
service as quickly as possible. Then certain replaced
assemblies, such as the stationary upperterminals, can be
returned to the factory for nominal reconditioning. The
bulletin contains specific part ordering instructions; and if
desired, specific instructions regarding replacement of
those part assemblies recommehded, that are not obvious,
are also available if ordered.

TABLE 2

TEST VOLTAGES TO BE APPLIED FOR ONE MINUTE
TO TEST THE ABILITY OF THE INSULATION TO WiTHSTAND OVERVOLTAGES

Breaker Open

Breaker Closed Breaker Open or Closed

Breaker in Service
. or
Aftey Storage a.

1650 vV ac -- 2300 Y dc

Between !ine and
load terminals
and metal parts
normally grounded.

b. Between I|ine and
load terminais

1650 V ac -~ 2300V dc

a.

. Between phases.

1125V ac -- 1600V dc

Between terminals a.
and metal parts
normaliy grounded,

Between contro! circuit
and metal parls normally
grounded.

NOTE: Mator must be d:is-
connected from contro!
circuilt for this test,

Alter
Shart Circurt

1320V ac -~ 1860 Y dc

a and b as above

1320V ac -- 1860VYdc

a and B as above

900 Y ac -- 1260V dc

a as above






