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INTRCDUCTION

These instructions apply to the type K-225 through K-20090
and K-6005 through K-20005 circuit breakers; 225, 600,
E00, 1600 and 2000 ampere ac conlinugus current rating
respactively. The type K-225 through K-2000 are equipped
with electro-mechanical overcurrent trip devices, whereas
the type K-800S through K-2000S incorporate the solid
state overcurrent trip devices. A K-16005 circuit breaker is
shown on the front cover of this bulletin.

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

Allcircult breakers can be furnished 25 drawout or station-
ary mounted and are available as manually or elecirically
operated and with electrical control devices available in
various ac and dc voltage combinalions. The manually and
electrically operated mechanisms are interchangeable on
circuit breakers having the same current rating. Many
optional fealures are also available.

An electrically operated, drawoul type circuit breaker is
shown in Figure 1, with a typical schematic diagram shown
in Figure 2.

These instructions should be read thoroughly batore han-
dling, installing and/or operating the circuit breaker.

RECEIVING AND STORAGE

Immaediately upon receipt of the circult breakers, examine,
the cartons to delermine if any damage or loss was sus-
tained during transit. If injury or rough handling is evident,
tile a damage claim at once with the carrer and prompily
notify the nearest District OHfice. Asea Brown Boveri is not
responsible for damage of goods after delivery 1o the
carrier. However, we will lend assistance if nelified of
claims,

lUnpack circuit breakers as soon as possible after receipt.
It unpacking is delayed, difficulty may be experienced in
making a claimfor damages not evident upon receipt. Use
care in unpacking in order to aveoid damaging any circuit
breaker pars. Check the contents of each carten against
the packing list before discarding any packing material, [f
any discrepancy is discovered, promptly nolity the nearest
District Office. Information specifying the purchase order
number, carton number and part numters of damaged or
missing pars should accompany the claim.

Circuit breakers should be installed in their permanent

location as soon as possible. (See Basic Handling belos
It possible, a drawoul circuit breaker should be stored 3
locked in the "DISCONMECTED" position in its compsz
ment, with the door closed. Both the primary and cont
separable contacts are disconnected in this position. It
breakercannot be installad inits compartment, it should
kepl in its original carton and the caron should be seal
lo prevent infiltration of di. Where conditions of hi
humidity prevail, the use of heaters is recommende
regardless of Ihe method of slorage selecled.

BASIC HANDLING INSTRUCTIONS

Once the circuit breaker has been remaved from its sh
ping cartan, it should be turned 1o the upright position ar
placed on aflat surface to avoid damage to breaker par
For safety; all handling in this pasition should utilize t|
liting yoke {Page 20, Fig. 1).

CIACUIT BREAKER OFERATION

CIRCUIT BREAKER RATING

The continuous current rating is established by the fran
size of the circult breakar and is the number listed in (!
type designation; 1.e., K-600 means the circuil breaker o
carry 800 amperes continuously. Exceeding thesa raiin
may raise the temperature of the circuit breakers bayor
their design limit and thereby affect the lite of the circt
breaker, Thus, any long-fimz pickup sefling exceedir
100% of the frame size is to be used only for coordinatio

" not for carrying increased continuous current,

CLOSING SPRING OPERATION (Electrically Operata:
The two closing springs supply the power that closes tl
circuit breaker and also charge the two opening sprin:
during the closing operztion. The closing springs are chara.
by a motor. The spring energy is availzble to close 1F
circuit breaker, thus referred to as "stored energy." Closi
springs are normally char: 2d when the circuit breaker
opened. It charged afler closing, the circuit breakercan |
opened and then reclosed without recharging the spring
Inearliermodel drawou! circuit breakers, the closing sprin;
are aulomatically discharged when the circuit breaker
pulled to the fuilly withdrawn position (shown in Figure 1
This prevenis accidental discharge. In later models, &
gprings are automatically discharged when racking 11
circuit breaker from the: disconnected to the wilhdraw
pasition.
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CLOSING SPRING OPERATION (Manually Operated)
In one continucus downward pull of the handle the two
closing springs are charged, and nearthe end of the stroke,
are discharged lo fast close the circuit breaker, During
closing, the two opening springs are charged.

ESCUTCHEOMN OPERATING FEATURES
Manually and electrically operated circult 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 breaksr
(Figure 1) included in the esculcheon face plate are: (13)
nameplate giving the various ratings assigned to the par-
ticular type of circuit breaker, (13) manual trip button, (17)
manual close lever, (12) lectrizal close push button switch
(10) motor disconnect switch, (14)"OPEN"and “CLOSED"
position indicator, (9) automatic trip indicator with optional
facilities foralarmindication and for lockeut, {(11) means for
padiocking the circuil breaker in the "CONNECTED",
"TEST" or “DISCONNECTED" position and (18} closing
spring charge indicalor. Handle (22) is normally removed
and 3 wsed for emergancy cles g spring charging ar
‘ainienance work.
ne manually eperated circuit bre zker includes a manual
closing handle but does not include the slecirical closs
push button switch, motordisconnect switch, manual close
lever, spring charge indicztor or maintenance handle.
All drawout circuit breakers have the racking shutter (15)
that must be raised to afiow insenting of the racking crank
(21) .
A selt-aligning dust plate (18) immediately behind the
gscutcheon face plate is used lo exciude dust from the
circuitbreakercompartment. Cndrawout type circuit break-
ers, the escutcheonface will protrude through the frant door
of the companment when the circuil breaker is in the
"TEST" and "DISCONNECTED" positions. In these posi-
tions, tha dust plate still functions to exciude dust.

Circult Breaker Nameplate (Figure 1, ltem 19}
Thecircuil breaker nameplate containg information regard-
ing (1) the manufacturer's name and address, (2) lype of
circult breaker design, (3} serial number of circult braakar,
{4) continuous current rating of frame size, (5) shor circuit
currentrating atratedvollages, (B) frequency, (7) shortime
current.

Manual Charging Handle (Manually Cperated)
The manual charging handle is a T-shaped lever used on
anually operated circuil breakers to charge the closing

springs and close the circuit breaker in one continuous
downward slroke.

Manual Trip Button ( Figure 1, ltem 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 pasition of the circuit
breaker contacts.

Automaltlc Trip Indlcator( Figure 1, llem 9) (Notincluding
undervoltage, alarm switch or lockout)

The autornatic trip indicator is provided as standard EQuUip-
ment on the K-line circuil breakers and is used to indicate
the operation of the overcurrent trip davice. This davice is
an indicator only and does not pravent tha circuit breaker
reclosing.

Upon an overcurrent trip operatior, the indicator protrudes
from the front plate appreximately 1/2 inch.

The automatic trip indicator should b reset after each trip
indication by pushing back into its normal latch position.
The cperator should investigate the cause of tripping
before resetting the automatic trp indicator and subse-
quent reclosing the circuit breaker after an outage which
resulls in an operation of the indicator.

Automatic Trip Alarm Contacts (Hand Sesst) { Figure 1,
item9)

An zlarm switch for remote electrical indication, which Is
opticnal, shows when automatic tripping has occumed.
This is accomplished by adding a precision snap switch to
the automatic trip indicator assembly. The automatic trip
indicator actuales the roller on the alarm switch which in
turn causes a normally open contact to close and a nor-
maily closed contact to openon overcurrent trip. The alarm
contact is manually reset by pushing the trip indicator (2)
back into its normal position.

Automalic Trip Lockout (Hand Reset) (Figure 1, llem 8)
An additional device (which is also optional) may ba added
io the automatic trip indicalor assembly davice which
gervestamechanically preventreclosingthe circuit breaker
atter an automatic trip operation, When the trip indicator is
pushed in, the circuit breaker mechanism can then be
operated 1o close the circuit breaker contacis.
Padlocking Device (Figure 1, ltam 11)

All K-line circuit breakers are eguipped with means ol
padlocking the circuit breaker mechanism in a tripfres
posilion. This is accomplished by the use of a locking plate
to maintain the manual trip button in a tripping dirgction
when the locking plate is held forward by one or more
padlocks. Tooblain Ihe condition for padiocking the circuit
breaker in the open position, the manual trip butten is
pushad inward. Then the padlock plaleis pulled out andthe
padlock inserted into the vertical slot. In this position, the
mechanism is maintained trip free and the contact arm
cannot be moved {o the closed position .
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Fig. 1 — Typieal Electrically Operated, Drawout Type
K-1600 Circuit Breaker
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Cncircuil breakers equipped with drawout mechanism, the
padlocking device is associated with the drawout interlock-
ing mechanism so thatthe circuit breaker cannot be moved
from- any of its three basic drawout posilions of "CON-
NECTED", “TEST" or "DISCONNECTED" with the pad-
locking in effect.
Closing Spring Charge Indicator (Electrically Operated)
{Figure 1, llem 16}
Under nermal operating condilions, the closing springs are
autemnatically charged afler each tripping operation. How-
ever, lhere are occasions when the springs will Be in a
discharged state. Therefore, it is desirable thal means be
available to indicale the charged oruncharged condition of
the clesing springs. This is accomplished by a visual
indicator seenthrough = - aperiure inthe escutcheon plate.
The indicator is marr=d “SPRINGS CHARGED" and
“SPRINGS DISCHARGED."
Motor Disconnect Switch (Electrically Operated) (Figure
1, ltem 13)
The motordisconnect switch is adouble pole, single-throw
toggle type swilch connected in series with the charging
metorcircuit and is used fo disconnect the motar from the
vollage source. This cut-off switch is used (1), whan it is
desirable 1o preven! automatic recharging of the closing
wings just prior 1o taking the circuit breaker out of service
ror maintenance and (2}, for contral wiring dielsclric test,
The motor must be disconnected for the control wiring
dielectric test and subsequently tested at 540 V ac or 7680
Vde,
Electrical Close Push Button (Electrically Cperated)
(Figure 1, tem 12)
The eleclrical close push buttonis used to elecirically close
the circuit from the escutcheon, This contact is connacted
in sgries with the latch release coll (52X) . Energizing the
lalch release coil allows the charged springs o close the
circuit breaker,
Manual Clos2 Lever (Electrically Operated) (Figura 1,
Item 17)
The manualclose lever is provided on - actrically operated
circuit breakers 10 provide a means of closing the breaker
without control power.
Frcking Mechanism (Drawout Breaker)
T2 racking mechanism may be used to move the circuit
craaker to any one of itz three positions ("CONNECTED",
ST or "DISCCHNNECTED”) , All of these pasitions are
allainable with 1h2 cubicle doorclosed. The racking shutler
{15, Fig.1}), whicti must be lilled lo gain access to the
racking mechanism, is infarlocked with the circuit breaker
sothatthe circuit breaker contacts must be open before the
qutter may be lited to rack the circuit breaker to anathar
~asition. The circuit breaker cannot be closed when the
shutteris open. The circuit breaker may be padlocked ocpen

Ey means of the locking hasp. This automatically locks ihe
racking mechanism. With the *TRIP" button (13, Fig.1)
depressed, the lecking hasp (11, Figi) may be pulled
outward, zccommedaling from one io three padiocks,
when the shutteris closed andthe circuit breakeris tripped.
The shutter cannot be lifted and the breaker conlacis can
nel be closad whenthe locking nasp is restrained by one or
more padlocks.

There are two sels of arrows and indirating lines to show
the circuit breaker position, One set Is utilized w™'; the
compartment door closed and one set with the door open.

CPERATION OF DEVICES

Electro-Mechanical Overcurrent Trip Devices Type K-
225 thru K-2000 Circuit Breakers (Figures 14 thru 13 )]
(A) Type CD-3 General Purpose Overcurrent Trip Device.
Thetype OD-3 overcurrent trip device, forgeneral purpose
applications, provides long-time delay tripping on moder-
ate overcurrents which are above the long-time pickup
selting; and instantaneous tripping on fault currents above
ihe instantanecus trip setling. This device must be properly
setlo provide adequate protection for an electrical system.
Three adjustment screws on the bottom of the davice
provide inczoendent control of the long-time pickup, in-
stantaneous pickup and amount of time delay. The name-
Flale of this device shows the setting of these adjusimeants
and the range cf sellings which are available. For informa-
ticn on the time-current characteristics of this device,
request a copy of TD-8893.

{B) Type OD-4 Selective Overcurrent Trip Device. The type
QD-4 overcurrent Irip device, for seleclive lripping applica-
tions, provides long-time delay and shon-time delay trip-
ping. Independer adjustment of both pickup and time
delay is provided for both types of tfipping. The nameplzie
of this device shows the setiings which are available. For
infarmation on the time-current characteristics of this de-
vice, reguesl a copy of TD-G684.

(C) Type OD-5 Triple-Selective Overcurrent Trip Device.
This svercurrent trip device is similar to the OD-4 except
that an instantaneous trip characleristic is added to the
leng-time delay and the short-time delay functions provided
cnihe OD-4. Forinformation onthe time-current character-
istics of this device, request a copy of TD-6685,

(D) See Table 1 onfacing page for complete list of Electro-
Mechanical standard guvercurrent trip devices available,
See Maintenance Section for adjustments

Power Shield™ Solid State Overcurrent Trip Devices
Type K-6005 thru K-2000S Clrcuit Breakers

( See Figure 13)

This device includes the power supply sensors, overcur-
rel sensors, Power Shigld solid stale logic assembly,
magnelic latch and the interconnecting wiring. Each phase
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of the circuit breaker has a power supply sensor and
overcurrent sensor. The tripelements thal are available are
long-time delay, instantaneous, short-time delay andground
fault. On a 3-phase 4-wire system, an additional remote
sensor, mountedinthe neulral bus, is required for complete
ground fault protection.

The logic assembly is mounted near the front of the circuit
breaker and. with the cubicle door open, the overcument
control panel is readily accessible. This device musi be
properly set, as required by individual circuit conditions, to
provide adequate protection for an electrical system. The
movable plugs on the control panel provide independent
control of the long-time, shor-tima, instantanscus and
ground fault pickup and amount of time delay. The overcur-
rentdevice, with the exceptionof ground faull, will trip atthe
value of the AMPERE TAP setling times the plug setting of
the various pickup elements. The ground fault tripvalue will
be the plug setting value times 100, as indicaled on the
nameplate,

{(A) Type 5S-3. This trip device is for general purpose
application. It provides long-time delay tripping on meder-
ate overcurrents, which are above the long-time pickup

setlings, andinstantansoustripping onfault currents abovi
the instantaneous trip setting, For infarmation on the time
current characteristics of this device, request a copy of TD
BSEG (TD-2001") .

(B) Type S§5-4 Selective Overcurrent Trip Device. This tri
device, for selective lripping application, provides lang
time delay and short-time delay tripping. Forinformation ar
the time-current characteristics of this device, requast :
copy of TD-6367 (TD-2002° ) .

(C) Type 55-5 Triple-Selective Overcurrent Trip Device
This device includesthe trip elements found in both the S8
3 and 55-4; i.e,, long-time delay, short-time delay, anc
instantaneous tripping, For information on the lime-curren
characteristics of this device, request a copy of TD-696;
(TD-3002").

(D) The above three selid stale overcurrent trip devices are
available with ground fault protection and are designater
by the types S5-3G, 55-4G and S5-5G. For information or
the time current characieristics of this feature, requast <
capy of {TO-BS68 (TD-3005°),

(E} See Table 1A for a complete list of standard Solid State
ovearcurrent trip devices.

TAELE 1
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Ovsicurtant LA A L LY Tieg=Currensl H
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gE-7 { ] Harns
ao-a I Wana
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Qa=10 I rﬂ—EEES_
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Control Device (Electrically Operated)

The control device (Fig. 12) is furnished on electrically
opefated circuit breakers. The device is mounted below
and to the left of lhe mechanism. The control device
contains three electrical components, the limil switch (LS),
the lockoul relay (52Y), and the Iatch release relay (52X).
The schematic diagram of the control circuit (Fig. 2) illus-
trates the function of this device. In addition to its electrical
functions, the base of the cevice providas a terminal block
for the circuit breaker wiring,

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

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

e T =l +
1_-1' ] el I &i \ ¥
.Tll e 1 Ei
a LF in
i_'!_ Iy _;_ BT | B« Dharging Baisr
1] [}
" “ 1 7 [ L1 ] TC = T £zl
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4 |
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YT - Lateh Relaaee Za0d
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SIVSY - Lachaul Daley Saniml, Besaalip Clased

are mechanically interconnected with the main circuit
breaker contacts such that, with the circuit breakerclosed,
the "a" contacts are closed. With the circuit breaker open,
the 'b" contacts are closed.

Undervollage Trip Device

The electrically reset undervoltage trip device is a single-
phase device which automatically trips the circuit breaker
when the line voltage decreases to 30 to 60 percent of the
rated voltage. This device may be fumished either for
instantaneous trip operation or with adjustable time delay
tripping of 1.5 to 15 seconds. The undervollage trip device
is anintegral unit which may be added lo the circuit breaker
either at the factory or in the field.

The undervoltage device may be connecled so that the
automatic trip indicator (Figure 1, ltem 8) will protrude from
the front plate whenthe breaker is tripped by the undervolt-
age device.

See Table 4, page 20, for electrical characteristics.

DRAmOUT

Fig. 2 — Typical Schematic Diagrom of Cantrol Circuit



dh HP HR
FRIDED

ASEA BROWH BOYERI

IB 6.1.2.7-
Page

INSTALLATION, INITIAL TESTING AND REMOVAL
(Drawout Stationary)

FOR SAFETY: When installing or removing stationary
breakers, the supply for primary and canirol circuits must
be de-energized at all times. Testing of stationary circuit
breakers 1o be done with the primary supply circuit de-
enargized.

For initial instaliation of drawout breakers in Lhe "CON-
MNECTED" position, the supply forthe primary circuit should
bede-energized. Tasting of the drawout breakerto be done
in the tast position.

HOTE: (K 225 thru K-2000 Circuil Breakers) Prior 1o
Inzering the circuit breaker into the switchboard and wilh
Iha breaker in tha upright position, exarcise the thrae lang
lima armalures (5/8" wide armatures) several times until
resistance {0 mation has increased, indicating that iha oil
gashpol is funclioning properly. Improper cperation can
result because ine circuit breakerisshipped orstored onits
back. Thiscausesthaoilinihe dashpot to be displaced and
anairbubble can be trapped under the piston. The exarcisa
remaves the air lo permit proper coeration.

INSTALLATION [Stationary Type)

Lifting yoke (20, Fig, 1) should be usedto maove (he breaker
lo the switchbboard,; howsevear, other handiing maans will be
reguired to move the breaker into posilion inside the
switchboard.

INSTALLATIOMN (Drawout Type)

Toinsert the circuilt breaker inlo its comportment, proceed
a5 described below;

{Reler to Fig. 1)

1. The circuit brezker must be in the "OFEN" pasition, the
racking crank turnad in the counterclockwise direction fully
against s stop, and the motor disconnect swilch (10)
{electrically operated circuit breakers only) in the "OFF"
position.

2. Open the compariment door and pull out ihe right-hand
and left-hand tracks 123) to the fully extendad and latched
position,

3. Using a litting yoke, lower the circult breaker so thatihe
positioning pins (8} (two each side of circuit breaker) restin
the cut-out sections ol each track (23).

4. Remove the lilting yoke and push the circuit breaker
towardthe comparment. The circuit breakerwilislide inthe
cut-out sections of Lhe iracks until the positioning pins reach
the end of the cutcutls. An additional posilive push will
aulomatically release the twa lalches (24). This allows the
circuit breaker to move loward the compariment until the
racking cams (4) slep against their guides on the cradie
(28).

5, Lift shutter (15) covering the racking opening, ins:
racking crank, and turn crank clockwise, pass through t!
"DISCONNECTED" position, until the position indicator:
the cradle (left side) shows "TEST" position. Remo
racking crank.

CHECKINGCIRCUIT BREAKER OPERATIONIN“TES
POSITION (Electrically Operated, Drawout Type)
(Referto Fig.1)

1. Manually reset automatic trip indicater (9} if it protrud
approximately 1/2“, Push in to reset.

2. Turn motor disconnect switch (10} to “"ON" pasition a
closing springs will automatically charge.

3. Close circuit breakar by local close button and trip |
lacal trip button,

NOTE: All breakers have a manual irip bution. The loc
ciose button for electrical breakers is standard. The loc
trip butten for elaectrical breakers is optional.

4. Close and trip circuit breaker by means of ramote cont
swilch.

5. Check each auxiliary device for proper operation.

6. Close the circuit breaker and check that the shutter (4
cannot be lifled to allow inserion of the racking crank. Tr
demonsirales thal the circuit breaker could not be rack:
out while closed in the connected position.

CHECKINGCIRCUITBREAKER OPERATIONIN"TEST
POSITION (Manually Operated, Drawout Type)

{Refer o Fig. 1 and Cover Photo)

1. Manually reset automatic trip indicator () if it protrud:
approximately 1/2". Push in 1o reset,

2. Close the circuit breaker by pulling down on the *
handle.

3. Trip by manual “TRIP" bution (13).

4. Check each auxiliary device for proper operation.

5. Close the circuil breaker and check that the shutier {1
cannal be lifted to allow ingerlion of the racking crank. Tt
demonstrates that the circuit breaker could not be rack:
out while closed in the connecied position .

CHECKING CIRCUIT BREAKER OPERATION IN 2O
NECTED"” POSITION (Drawoul Type}

{Referto Fig. 1)

With the circuit breaker in the "OPEN" position and 1!
motor disconnect switch (10) in the "OFF" position, Inse
the racking crank and tumn clockwise until the pasiti
indicalor on the cradle shows "CONNECTED" position.
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CHECKING CIRCUIT BREAKER CPERATION (Station-
ary Type }
Follow the same procedure as for the drawoul circuit
breaker, except the circuit breaker will be in the "“CON-
NECTED" pasition. Primary supply circuit must be de-
energized.

EMERGENCY OPERATION (Electrically Operated)
Elactrically operated circuit breakers may be charged manu-
ally by a removable maintenance handle {4, Fig. 3) for
eriergency operation,
Theremovable maintenance handle (4} is first positionadin
two slats in the pawl carrier (2), The handle is then raised
and lowered in 2 pumping motion until the p wwl carrier (2)
no lenger rotates the ratchetwheel (1), The breaker closing
springs now fully charged are ready for a closing operation
whichis done by raising the manual close lever (17, Fig. 1)
on the escutcheon .
HOTE: The metor crank arm (3, Fig. 3) will slop occasion-
ally 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
ool to rotate the crank arm a sufficient amount so that the
springs may be charged with the handle as described
HVE,

CIRCUIT BREAKER REMOVAL (Drawout Type)

To move the circuit breaker to the *“TEST" position or to
remeve it from the compantment, proceed as follows:

( Refer to Fig. 1)

1. Withthe compartmentdoorclosed, tripthe circuit breaker
by means of the remote mountad control switch or manual
"TRIF" button (13) on the escutcheon.

2. Lift racking shutter {15), insert racking crank and turn
counterclockwise until pesition indicator (27) on the right-
hand sideofthe escutchean shows "TEST position. (NOTE
The circuit breaker may be tested in this position—primary
contacls are disconnected and the conirel contacts are
connecied.)

3. Continue turning the racking crank counlerciockwise
untilthe pesitionindicator (27) en the right-hand side of the
escutcheon shows "DISCONNECTED" position .

4. Open compariment door and discharge closing springs
[21ecih.caily operated breakers only) by litting the manual
close lever (17) on the escutcheon and then pushing the
manual trip butlon on the escutcheon. Place motor discon-

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

nect switch (10) in the "OFF" position.

5. Insen racking handle and crank counterclockwise as far
as lhe stabs will allow.

&. Pull circuit breakerforward untiliracks (23) are inthe fully
exiended and latched position.

7. Usingalifting yoke, just pick up the circuit breaker weight,
8. With a positive pull, release posilicning pins{rom cut-out
sections of 1he tracks.

8. Remove circuit breaker from tracks by means of lifting
yoke,

10. Release lach {24) on each track, push tracks into the
compariment, and close compariment door,

MOTE: For safety, if the closing springs are charged, they
will be automalically discharged when insering or with-
drawing the circuit breaker in Ihe swilchboard compart-
ment.
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MAINTENANCE

SAFETY HOTES

De-anergize both primary and cantral circults before mak-
ing any inspections, adjustmeants or replacements of pars.
Make cenain breaker is open by cbserving indicator (14,
Fig. 1), and closing springs are not charged by observing
indicalor (16, Fig. 1),

When it is necessary that the closing springs ba charged,
or the circult breaker be closed, make sure fo stay clear of
operaling pans

Stationary breakers should be checked for operation with
the contrel circuit energized and the primary power de-
energized. Drawout breakers should be withdrawnio "TEST”
positicn for checking the bresker operation. For further
inspection, adjustments, cleaning or replacement of parts,
the drawout circuil breaker should be wilhdrawn and moved
o a suitable area,

Stationary breakers shiould likewise be removed, but, if
removal is not possible, then the primary and control gircuit
sources MUST BE DE-ENERGIZED.

IHis HAZARDOUS to work on any circult breakerwhenitis
located on extendad cradie rails,

FERIODIC MAINTENANCE INSPECTION
The safety and successful functioning of the connected
apparalus dapends upon the propercperation of the circuil
breaker. Therefore, itis recommended that a maintenance
program be eslablished that will provide for a periodic
inspection of the circuit breaker as follows:

K-225 - After 2,500 operations

K-600, K-6005 - Aller 1,750 operations

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

K-1600, K-1600S - After 500 aperations

K-2000, K-2000S After 500 operations
The above inspaction periods apply for no load or load
current switching. If the listed number of operations are not
completed in the first year of service, the circuit breakers
should be inspected regardless. The circuit breaker should
also be inspected after a short circuit or severe overload
interruption, regardless of time period ar number of opera-
lions.
Where unusual service conditions, as covered by ANSI
Standard C37.13, exist, it must be assumed that these
conditions wera considered at the time of order; that the
equipment supplied was designed for the special applica-
tion; and that an appropriate supplemental maintenance
program has beendeveloped. These maintenance instrue-
tions only caver circuit breakers used under the standard
usual service conditions.
The inspection sheuld include opening and closing the
circuit breakerelectrically and manually, The unitshould be

visually inspected for loose or damaged parts. Arc chute
contacts and insulation structure should be inspected =
described helow.

ARC CHUTE (Refer to Fig. 1) Removal

1. It the circuit breaker has a solid state overcurrent 17l
device, itis necessary to remove two 1/4" diameler screw
fastening the solid state control assembly, Move the a:
sembly for access to the arc chute retaining screws.

2. Loosen the refaining screw (25) and remove the scre
and relainer (26).

3. Pull the arc chute torward slightly then lifl ta remove
Examinalion

1. Discoloration or slight erading is not harmiul.

2, Arc runners or cooling plates that are burned, or molc
ings that are severely cracked or broken require replacs
mant of the arc chute,

Replacement

1. Propery position the arc chute in the upper molding,
2. Position retainer (26) and insert and lighten screw (25
3. Replace the solid state control assembly,

CONTACTS

1. Remove dirt or grease on contacts with a clean lintles:
cloth.

2. Filting or discoloration is nol detrimental unless it inter
feres with proper contact adjustment.

3. Small burrs on the arcing contacts to be remaoved by filing
along contour of the contact. Do nat let filings fall into th
mechanism.

4. Replace badly burned and pitted contacts that do ne
meet correct adjustment requirements.

5. If contacts are replaced or filed, then it is necessary Ic
check the conlact adjustmant.

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

INSULATION STRUCTURE

Insulaled pars should be checked for damage. Dust anc
dirt should be removed by air orwiped with a clean linfles:
cloth. Do not use any oil base solvents, Spray solventsvan
aslolypeandare questionable, Howevear, externally alrea
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 necessan
to isclate the entire equipment.

ADJUSTMENTS

FOR SAFETY: See SAFETY NOTES in MAINTENANCE
section,

NOTE: The operaling mechanism must be operaled slowly
as described in seclion SLOW CLOSE PROCEDURE
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when perorming any adjusiment requiring contact mave-
men.

Incrdartoclose the circuit breaker, the racking machanism
in drawoul circult breakars must be turned o a posilion
suchihatthe racking shutler (15, Fig. 1) is closed whenthe
racking crank (21, Fig, 1) is removed,

SLOW CLOSE PROCEDURE

NOTE: Thecircuit breaker should be clampad down during
the slow close procedure to keep it from tilting or moving.
Manuaily Cperaled Circuit Breakers Reler 1o Fig. 4 unless
atherwise noted,

1. OnK-16800, K-16008, K-2000 and K-2000S circuil break-
ers, at eachof the two spring guards, loosely install 1/4 inch
diameter pins or maching scraws. {See Fig. 4A)

2. Inser a screwdriver or rod through the hole in the
escutcheon box (4) and meachanism housing assembly
(right-hand sidewhenfacingthe front ofthe circuit breaker).
3. Using the top of the hole as the fulcrum and the screw-
driver or rod 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 circult breaker contacls .

4. 0OnK-1800, K-16005, K-2000and K-2000S circuit break-
ers, remove the two 1/4 inch diameler pins or machine
screws installed in step 1, aiter the slow close operation is
complele.

Elsctrically Operated Circuit Ereakers

NOTE: The charging cranks must be reset (see steps 8, 9,
and 10 below) after the |ast slow close operation, or fulure
electrical oparation will be impaossible.

Heferto Fig. 5 unless othenwise noted.

1. The closing springs must be charged; see spring charge
indicator (186, Fig. 1) .

2. Insenl a scréewdriver or rod through the holg in the
escutcheon box (4) {right-hand side when facing the front
of the circull breaker) and depress the close blogk lever pin
(5) at "A".

3. With the cloze block lever pin (5) held in the down
pasition, lift the manual close lever (17, Fig. 1) . The close
biock lever pin {5) will remain in the down position,

4. Insert the maintenance handle inthe raichet carrier and
cperale the handle 1o slowly close the conlacls. (See Fig.
3 and "Emergency Operation™)

To repeat the slow close operation, continue with the
following sieps:

5! Inzen tha mainenance handle and continue the charg-
ingoperationuntilthe indicator (16, Fig. 1) shows "SPRINGS
CHARGED"

8. Push manual "TRIP" bullon {13, Fig. 1) lo open the
contacts.

7. Repeat steps 2, 3, and 4 above for the slow close
ocperation,

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

8. Hepeat steps 5 and § above.

9. Lit manual close lever (17, Fig. 1) to close the contacls
10. Push the manual “TRIP" button {13, Fig. 1) to openthe
contacts

The circuit breaker is now ready for normal service opera-
tion with the charging cranks reset and the closing springs
discharged.

CONTACTS

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

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

NOTE: On some circuit breakers, the hex. portion of the
adjusting stud {6) must be centered between the locknut or
the adjusting stud and the insulator.

NOTE: In the following steps 2 and 3, if adjustment i
required, always turn the adjusting stud (8) in the directior
loincrease the contact pressure {counter- clockwise wher
viewed from the insulator).

2, Contact pressure is set by adjusting stud (B) for 1 3/4
inches, plus or minus 1/32 inch cpen air gap measured &t
"A", Any adjusiment of contact pressure must be followed
by step 3,

3. Following lhe slow close procedure, slowly close the
circuit breaker until the first contacts (2 and 3) just touch
The other two polas should be within .032 inch f touching.
If notwithin .032inch, then adjust stud (6) of the se two poles
in the direction to increase pressure until all three poles
touchwithin .032 inch,

If for any reason the breaker is disassembled and ihe
contact structure Figures 6 and 7 is replaced or disaz-
sembiled, the torque of the nut ((8) Figures 6 and 7)) should
be checked. This should be adjusted lo be between 15 and
25 foot pounds. This will provide sufficient side pressure on
the hinge joint so the jaint will be capable of adequalely
carrying its current rating.

Type K-600, K-6005, K-B00, K-B005 Circult Breakers
(Refer 1o Fig. 7}

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

MOTE: Cn some circuil breakers, Ihe hex. porlion of the
adjusting stud (8) must be centered betwean the locknut or
the adjusting stud and the insulalor

2. Contact pressure is set by adjusting stud (&) sothatthere
is 3 5/64 1o 3/32 inch gap, at "A", with the circuit braaker
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closed. This can be checked with 5/64 and 3/32 dia. wires
(go and no-go) bent at 80 degrees. The 5/84 to 3/32
dimension is equivalent to .025 to .032 wipe, verlical
movement of the main contacts during main contacl en-
gagement of the slow close operation. After adjusting,
reclose the circuit breaker and recheck, Readjust if neces-
sary. Any adjusiment of contact pressure must be {ollowed
by step 3. Note that, aifteroperation 3 is completed, contact
pressure may exceed the 3/32 inch dimension on two
poles. This is acceptable.

3. Following the slow close procadure, slowly close the
circuit breaker until the first contacts {2 and 3) just touch.
The other two poles should be within .032 inch of touching.
If notwithin .032inch, then adjust stud (6) ol these two poles
in the direction to increase pressure until all three poles
touch within .032 inch.

It 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 & and 7)) should
be chacked. This should be adjusted to be belween 15 and
25 peunds. This will pravide sufficient side pressure on the
hinge joint so the joint will be capable of adequalely
carrying its current rating.

Type K-1600, K-16005, K-2000, K-20005 Circuit Break-
ers (Referio Fig. 8)

Themainconlact adjustmantisto be made withihe breaker
in the latched closed position. The self-locking adjusting
stud (1) isto be tumedto provide contact pressure suchthat
a 0.750 inch shimwill just fit the space (A) al the rear of the
moving main contacis (2).

After making this adjustment in contact pressure, open the
circult breaker, then reclose the circuit breaker normally
and recheck the (A) gap. Readjust if necessary.

Open the circuit breaker and slow close tha contacts until
the arcing contact (3) of one pole just touches. The remain-
ing poles should then be advanced by turning adjusting
stud (1) so that thase poles just touch or are within 0.032
inch of each other.

The contacts should now be in correct adjustment and the
breaker may be putin service. Note that if an adjustment iz
necessary for “simultaneous” make, the contact pressure
willincrease onthose adjusted poles. Thus a dimension of
less than 3/4 Inch indicates more conlac) pressurae, which
is acceplable.

MECHANISM

The various mechanism adjustments deszcrined in the
following sections apply 1o all circuil breakers covered by
this Instruction Bulletin,

Latch Engagement (Bite) (Refer to Fig. 9)

The lalch engagement adjusting screw (3) is located to the

right of the right-hand mechanism housing (1). It can b
reached easily from the top of the circuit breaker.

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

2, Close the circuit breaker.

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

4. Back off the adjusting screw (3) 2 turns.

Tripper Bar Latch Engagement ( Refer 1o Fig, 9)

The tripper bar lalch engagement adjusting screw [4)
located adjacent to the latch engagement adjusting screv
(3).

To adjust the tripper bar latch engagement, proceed ac
follows:

1. Back olf adjusting screw (4) 1o assure excessive trippe
bar travel.

2. Close the circult breaker.

3. Turn adjusting screw (4) down slewly until the laich jus
releases, tipping the circuit breaker,

4. Back off the adjusting screw (4) 3 1/2 turns.

Tripper Bar Load (Refer 1o Fig. 9)

The tripper bar load is measured by the use of a sprinc
scale positioned as shown. On electro-mechanical trip
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-16008, K
20003 (Refer to Fig. 10)

1. Perorm this procedure only on an open circuil breaks
with ils closing springs discharged,

2. Locate the shunt trip adjusting screw. See Figure 100
1B 8.1.2.7.-1.

3. Retate the adjusting screw counterclockwise untilitis no
possible to tum it futher, DO NOT FORCE.

4. Hotate the screw clockwise three (3) full furns then siop
5. Remove all tools from the breaker. Test the operation o
the shuntiripdevice aftercharging and closing thebraaker
Apply the required voltage to terminals 2 and 4 of the circui
breaker secondary disconnects.

B. This procedure should only ba perdarmedwhenthe shun
{rip has malfuncticned or been replaced.

Trip Adjustment Type K-6005, K-B00S { Raferio Fig. 11
1. Perdorm this procedure only on an open circuit breake
with its closing springs discharged.

2. Locate lhe shunt trip adjusting screw.

3. Rotale the screw clockwise until it is not possible toturn
it further, DO NOT FORCE.



I8 6.1.2.7-1H
FPage 16

ABB

ASEA BRCYWH BOVER]

4. Rolate the screw counterclockwise seven (7) complete
lurns.

5. Remove all tools froem the breaker. Test the operation of
the shunt trip device after charging the breaker. Apply the
required volts to terminals 2 and 4 of the circuit breaker,
6. This procedure should only be performed whenthe shunt
trip has malflunclionad or has been replaced.

CONTROL DEVICE [ Refer to Fig. 12)

The control device is adjusted before leaving the factory. It
is recommended that no attempl 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
lalch release rod (5) overtravel may be adjusted as de-
scribed below.

Close Latch Release Rod Qveriravel

1. Back off on close laich release red (5) and check that the
circuit breaker will not close by attempling to close it
glectrically 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 laich
release rod (5] to the full extent of its travel. While holding

| Beifse, Clew Lates H

1 Beiging L 5

1 dkcteatsr, Limiy Imilch 1 Tes=ndury Clace Lafch
T Primgig Close Lanch

Clasa Latch Baluare ked
Lting, Rlesn Lotc Boloate Rod

Fig. 12 — Control Device Adjustment

the close latch release rod in this position, turn up on close
latch release rod (5) until the circuit breaker closes, Tumn
close latch release rod (5) up an additional 1 1/2 tums.

MAGNETIC LATCH DEVICE (Type K-16005, K-20005)
Trip Adjustment (Refer to Fig. 13)

This procedure must be perormead with the main contacts
of the circuit breaker closed, Extreme care should be
exercised lo keep fingers and tools away from the jack-
shaft, closing, and opening springs of the breaker.

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

2. Aller closing the circuit breaker, gently push up on the
tripper bar until resistance is encountered. Stop pushing
immediately.

3. With the tripper bar pushed up, measure the distanca
between the adjusting screw and tripper bar. The pretravel
gap should be 1/4 1o 518 inches.

4. Adjust the adjusting screw, if necessary, to re-astablish
the tripper pretravel.

BoniTion)

Fig. 13 — Magnetic Latch Trip Adjustment
Type K-16005 and K-20005 Circuit Braokers
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ELECTRO-MECHANICAL OVERCURRENT TRIP DE-
VICE ADJUSTMENTS

Long-time Delay Band Adjusiments

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
indicaloris inline with the desired delay line (Fig. 14). Push
the armature toward the magnet, allowing time forthe cilin
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 ling. RBeadjust if required, and
recheck by pushing the armature and allowing to reset.
NOTE: OD-3 has only ane long-time delay setting; which is
factory set and therefore adjustment is not required.

Plck-Up Selting Adjustments (See Fig. 14)

Pick-up settings may be changed by turning the approp
ate adjusting screw until {he maving indicator lines upw:
the desired pick-up point line.

NOTE: The top line corresponds to the top pick-up peir
the second line from the top correspands 1o the secor
pick-up point from the top, efc.

Short-Time Delay Adjustment

OD Types 4,5,3, 10 ( See Fig. 17)

Move the lever taward the left of the circuit breaker so th
the short-time step pin can be maoved to the desired sha:
time delay pin hole. Make certain the step pindrops into tf
pin hole.

(GIRECT ACTING TRIP
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Armature Trip Travel Adjustment

FOR SAFETY: Keep hands clear of all moving pans. The

circuit breaker will trip to the "OPEN" pasitionwhile check-

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 lo

replacement of overcurrent trip devices or other parts, then

readjust as follows:

1. (See Fig. 18). Back out on the two trip adjusting screws

(1) until the screws are engaging the nut by approximately

two turns.

2, Charga springs and close circuit breaker.

3. Using aone-foot long {(approximate) stick, pushupenthe

long-time armature (thick armalture) at point “A", and hold

it tight against the magnet. (When pushing, allow time for

the cil dashpot lo displace the oil) While holding the

armalture in this position by pushing at point "B", turnup on

screw (1) until the circuit breaker just trips. Continue to turn

the screw an addilional one turn.

NOTE: Duringthis adjustiment oparatian, haldtha armature

tirmly against the magnet, but do not exen excessive force

that will result in incorrect adjustment due to distortion.

4. Charge springs and close circuit breaker. Pushuponthe

thin armature and adjust screw (1) using the same proce-
rg as in step 3 above.

5. Haadjust the trip travel at the other two poles using the

same procedure (steps 1 through 4)

Field Testing of Electro-Mechanical Overcurrent Trip De-

VicEs '

Referto | B-8203forcomplete testing of devices, using high

current test sets (IB-8203 is available from the factory.)

Kemirurk

T N

[

Moat TE"

Fg. 18 — Armatura Trip Travel Adjustment

SOLID STATEOVERCURRENT TRIPDEVICESETTINGS
[ See Fig. 19)

No adjusiments 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 fime
band setlings necessary for proper circuit protection. Make
certainthat the se zctor plugs are pushed in completaly for
proper operation. If a plug is ieft out or not secure, the
attected element will trip at the minimum setting shown, far
satety, but coordination will be affected .

Field Testing of Solid State Overcurrent Trip Devices
Forcomplete testing of these devices, refer to the fallowing
Instruction Bulleting

1B 6.1.2.7 - 4 (Device in GRAY CASE)

LUBRICATION

Only two lubricants are approved for use in the K-Line
circuit breaker. Lubricated during final assembly, the K-
Linecircuit breaker should not require additional lubrication
duringits service life when applied in accordanca with ANSI
C37.13. If however, the breaker is applied in unusual
situatiors defined by ANL ' ©237,13, has lubricant == ~tami-
nated with dirt and debris or has pars replaced, r  _ wrica-
tion should be periormec as follows.

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

Lo nol use dichlorodifiuoromethane on any part of the
cirouitbreaker, Thesa solvents tendlo wash debris inla the
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Fig. 19 — Salid Srate Overcurrant Trip Device
Tyre 55-5C Shown
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Table 3

ELECTRICAL CHARACTERISTICS OF CONTROL DEVICE
CLOSING AND TRIPPING CURRENTS, VOLTAGES AND RANGES

e --;._'.':. BT i
P Avern Shi o

f:‘ Curre e
S b St nl B R e Ty ey e i
s bAmperes iAnt-Pump] Relense |
120 V ac 60 cycle 10.0 6.5 0.15 01.8
K 800 240 V ac 80 cycle 5.0 1.5 0.075 0.75 208-254 | 208-254 104
Through 48 V de 25.0 3.14 015 133 38-56 2B.5R 154
10.0 0,06 0.7 100-140 i
K 2000 125 Vde 1.3 70-140 10A
250 V de 5.0 .BS 0.03 0.3 200-230 | 140-280 {0A J
Table 4

UNDERVOLTAGE TRIF DEVICE
STANDARD VOLTAGES AND OPERATING DATA

Cutisht Kazimum
al Falsd Pichup Dropout Vatage
SEAVICE VOLTAGE Valls VoRage Aanga
120 as B oyche a5 102 3672
240 Vac &0 cycia oz 204 TEared
450 W ac 60 oycia (i Lli ] fd4.380
48 Vdc o3 41 1529
15 de a2 jLe 23-75
253 Y ge @1 212 15155
ASEA BROWHN ECVERI
ASEA BHOWHM BOVERI .
Printed in U.S. A, 1M 0452

ABB Power Distribution Ine.
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