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Fig. I—Type K-600 Electrically Operated Circuit Breaker
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INSTRUCTIONS FOR
TYPE K-225, K-600 AND K-1600 CIRCUIT BREAKERS
DRAWOUT MOUNTED, MODEL A

TRANSPORTATION DAMAGE

If damage or loss is evident, file a claim at once
with the carrier and promptly notify the I-T-E
Circuit Breaker Company.

GENERAL INFORMATION

The following sections are pertinent to the basic
operation of the circuit breaker.

STORAGE

The circuit breaker may be stored and locked
in the "DISCONNECTED" position in its compart-
ment with the door closed. Both the primary and
control separable contacts are disconnected in
this position.

RACKING MECHANISM

The racking mechanism may be used 1o move
the circuit breaker to any one of its three 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 rack-
ing mechanism, is interlocked with the circuit
breaker so that the circuit breaker contacts must
be open before the shuiter may be lifted to rack
the circuit breaker to another position. The circuit
breaker can not be closed when the shutter is
open. 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, Fig. 1) may be pulled outward, accommodat-
ing from one to three padlocks, when the shutter
is closed and the circuit breaker is tripped. The
shutter can not be lifted and the breaker contacts
can not be closed when the locking hasp is re-
strained by one or more padlocks.

AUTOMATIC TRIP INDICATOR
(Alarm and Lockout)

The automatic trip indicator (9, Fig. 1) extends
through the escutcheon and provides a positive
indication when overcurrent or undervoltage trip-
ping has occurred. The indicator should be manu-
ally reset afier each indication by pushing the
indicator to its normal position. The alarm con-
tacts and ‘or lockout attachment, if provided, are
manually reset by this indicator. Reset is manda-
tory if these features are provided.

OVERCURRENT TRIP DEVICES

Type OD-3 Dual Overcurrent Trip Device

The type OD-3 overcurrent trip device, for gen-
eral purpose applications, provides long-time
delay tripping on moderate overcurrents which
are above the long-time pickup setting, and in-
stantaneous tripping on fault currents above the
instantaneous trip settings. This device must be
properly set to provide adequate protection for
an electrical system. Three adjustment screws
(See Fig. 2) on the botlom of the device provide
independent control of the long-time pickup, in-
stantaneous pickup, and amount of time delay.
The nameplate of this device shows the setiings
of these adjustments and the range of settings
which are available. For information on the time-

current characteristic of this device, request a
copy of TD-5523.

Type OD-4 Dual Selective Overcurrent Trip Device

The type OD-4 overcurrent trip device provides
long-time delay and short-time delay tripping.
Independent adjustment of both pickup and time
delay is provided for both types of tripping (see
Fig. 3). The pickup setiings and ranges of adjust-
ment are indicated on the device nameplate. For
information on the time current characteristic of
this device, request a copy of TD-5524.

INSTALLATION

CAUTION: FOR INITIAL INSTALLATION, DE-
ENERGIZE THE PRIMARY AND CONTROL CIR-
CUITS BEFORE INSERTING THE CIRCUIT
BREAKER INTO THE COMPARTMENT.

INSERTING CIRCUIT BREAKER

To insert the circuit breaker into its compart-
ment, proceed as described below:

1. The circuit breaker must be in the "OPEN"
position, the racking crank turned in the
counter-clockwise direction fully against its
stop, and the charging power switch (10, Fig.
1} (electrically operated circuit breakers
only) in the "OFF"” position.

2. Open the compartment door and pull out the
right-hand and left-hand tracks (4, Fig. 4) to
the fully extended and lat-hed position.

3. Using the lifting yoke, lower the circuit
breaker so that the positioning pins (5, Fig.
4) (two each side of circuit breaker) rest in
the cut-out sections of each track (4, Fig. 4).

3
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4. Remove the lifting yoke and push the circuit
breaker toward the compartment. The circuit
breaker will slide in the cut-out sections of
the tracks until the positioning pins reach the
end of the cutouts. An additional positive
push will automatically release the two
latches (3, Fig. 4). This allows the circuit
breaker to move toward the compariment
until the racking cams (2, Fig. 4) stop against
their guides on the cradle (1, Fig. 4).

Lift shutter (9, Fig. 4) covering the racking
opening, insert racking crank, and turn crank
clockwise, pass through the ""DISCON-
NECTED"” position, until the position indica-
tor on the cradle shows “"TEST" position.
Perform all steps in TABLE I, A or B.

TABLE ] — Pre-Operational Inspection

A —Electrically Operated Breakers

. Manually reset automatic trip indicator (7,
Fig. 4), if required.

. Charge closing power springs by means of
removable maintenance handle (7, Fig. 5).
Close circuit breaker by operating lever on
closing relay. Trip by pushing manual
"TRIP”" buttion on escuicheon.

. Refer to instruction card on type OD over-
current trip device.

. Megger out all circuits.

. Energize the control circuit, turn charging
power switch (10, Fig. 1) to "ON", and elec-
trically close and manually trip the circuit

breaker {rom the push buttons on the es-
cutcheon.

Close and trip the circuit breaker from the
remote mounted control switch, and check
each auxiliary device, such as undervoltage
trip, for proper operation.

B—Manually Operated Breakers

. Manually reset automatic trip indicator (7,
Fig. 4), if required.

. Close circuit breaker by means of manual
handle (10, Fig. 4). Trip by pushing manual
“TRIP” button on escutcheon.

. Refer to instruction card on type OD over-
current trip device.

. Megger out dll circuits.

. If the circuit breaker has a shunt trip device,
energize the conirol circuit and manually
close, and eleztrically trip the circuit breaker
from the remote mounted "TRIP" switch.

With the circuit breaker in the "OPEN" posi-
tion and the charging power switch (10, Fig.
1) in the "OFF" position, insert the racking
crank and turn clockwise until the position

Dwg. S-14390
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Fig. 5—Partial View of Mechanism Showing
Location of Maintenance Handle

indicator on the cradle shows "CONNECTED"”
position.

Remove racking crank, place charging power
switch (electrically operaied circuit breakers
only) in the "ON" position, energize the pri-
mary circuit, and the circuit breaker is ready
for service.

REMOVING THE CIRCUIT BREAKER

To move the circuit breaker to the "TEST" posi-

tion or to remove it from the compartment proceed
as follows:

1.

oo

With the compartment door closed, trip the
circuit breaker by means of the remote
mounted control switch or manual “"TRIP”
button (13, Fig. 1) on the escutcheon.

Lift racking shutter (9, Fig. 4}, insert racking
crank and turn counter-clockwise until posi-
tion indicator (6, Fig. 4) on the right-hand
side of the escutcheon shows "TEST” posi-
tion. (NOTE: The circuit breaker may be
tested in this position - - primary contacts are
disconnecied and the control contacts are
connected.)

Continue turning the racking crank counter-
clockwise until the position indicator (6, Fig.
4) on the right-hand side of the escutcheon
shows "DISCONNECTED"” position.

. Open compartment door and discharge clos-

ing springs (electrically operated breakers
only) by lifting the emergency close lever on
the relay and then pushing the manual trip
button on the escuicheon. Place charging
power switch (10, Fig. 1) in the "OFF" posi-
tion.
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5. Insert racking handle and crank clockwise as
far as the stops will allow.

6. Pull circuit breaker forward until tracks (4,
Fig. 4) are in the fully extended and latched
position.

7. Using the lifting yoke, just pick up the circuit
breaker weight.

8. With a positive pull, release positioning pins
from cut-out sections of the tracks.

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

10. Release latch (3, Fig. 4) on each track, push
tracks into the compartment, and close com-
partment door.

OPERATION

The circuit breakers are designed for manual
and electrical operation. Electrically operated
circuit breakers may be closed manually for
maintenance purposes.

The circuit breakers are mechanically and elec-
trically trip free. That is, the circuit breaker
mechanism will be tripped in any part of its clos-
ing stroke by operation of any tripping device
with which it is equipped. As soon as the contacts
touch under short circuit or sever overload con-
ditions, the circuit breaker will immediately trip
to the "OPEN" position.

Refer to TABLE II for the possible means of
charging, closing, and tripping the circuit breaker
in the various compartment positions.

MAINTENANCE

It is recommended that a maintenance program
be established for inspecting the circuit breaker
at least once every six months and, as soon as
possible, after a short circuit or severe overload
interruption.

WARNING: KEEP HANDS CLEAR OF ALL
OPERATING PARTS. THE CLOSING SPRINGS ON
ELECTRICALLY OPERATED CIRCUIT BREAKERS
ARE CHARGED WHEN THE CIRCUIT BREAKER
IS IN THE “OPEN" POSITION. Refer to section
Discharging Closing Springs under MAINTE-
NANCE OPERATION for procedure to discharge
the closing springs.

For maintenance instructions, request copies of
IB-5724 from the nearest Sales Office of the I-T-E
Circuit Breaker Company.

MAINTENANCE OPERATION

Refer to TABLE II for possible means of charg-
ing. closing, and tripping the circuit breaker. The
circuit breaker should be in either the “TEST"” or
“DISCONNECTED" position, or withdrawn from
the compartment.

Discharging Closing Springs

The closing springs of manually operated cir-
cuit breakers are discharged by each closing
operation.

TABLE 11 — Methods of Operation

Electrically Operated Breakers Manually Operated Breakers
Position Position
3 Operation E Operation

b ] and B S and
© -] Method b 5 Method
2 5 2 5
£l g | 8 £l 8| 3
Sl&ta S|&|a

CHARGING: CHARGING AND CLOSING:
x| x 1. Electrical— ®Motor x| x|x 1. Manual Closing Handle

. —@ b
® | % | x| B e e hamdle TRIPPING:
x | x 1. Electrical (I shunt trip or under-

CLOSING: voltage trip is provided)—

1. Electrical— Remote "TRIP” switch.
x | x a. Remote "Close” Switch x ! x | x | 2. Manual—Manual “"TRIP” button

x b. Local "CLOSE" button

®|x |x| 2 Manual— ®Lever on closing relay

TRIPPING:
x | x 1. Electrical—Remote "TRIP" switch
x | x §x 2. Manual—Manual "TRIP” button

® Operation requires compartment door fo be open and therelore ig not recommended when the circuit breaker is energized.

D9 9

(- 2]

The charging power switch (10, Fig. 1) must be in the "ON" position.
Place maintenance handle as shown in Fig. 5. and operate with a ratchet type motion.

Lift lever at front-right of control relay to manually release latch and close circuit breaker.
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The closing springs of electrically operated cir-
cuit breakers are charged whenever the contacts
are open, the charging power switch is "ON", and
control power is available. Two methods of dis-
charging the closing springs are necessary; one,
for the circuit breaker when it is in the “TEST"
position; and the second, when it is in the “DIS-
CONNECTED"” position or withdrawn from the
compartment.

With the circuit breaker in the “"TEST" position,
discharge the closing springs as follows:

1. Close the circuit breaker with the local
"CLOSE" button (12, Fig. 1).

2. Place charging power switch (10, Fig. 1)
in the "OFF" position.

3. Open the circuit breaker by means of the
manual "TRIP” button (13, Fig. 1).

4. Closing springs are now discharged.

If the circuit breaker is in the ""DISCON-
NECTED" position or withdrawn from the com-
partment, discharge the closing springs as fol-
lows:

1. Lift lever at front-right of control relay to

manually release latch and close the circuit
breaker.

2. Open the circuit breaker by means of the
manual “"TRIP” button (13, Fig. 1).
3. Closing springs are now discharged.

4. Place charging power switch (10, Fig. 1) in
the "OFF" position.

RENEWAL PARTS

To order renewal parts, address the nearest
Sales Office of the I-T-E Circuit Breaker Company.
Specify the complete nameplate data, description
of part, and quantity required.

These instructions do not purport to cover all details or variations in equipment nor to provide for every
possible contingency to be met in connection with instellation, operation, or maintenonce. Should
further information be desired or should particular problems arise which ore not covered sufficiently
for the purchaser’s purposes, the matter should be referred to the I-T-E Circuit Breaker Company.
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Consult Our Sales Offices

The I-T-E Circuit Breaker Company is represented in all principal cities of the
United States and Canada. These representatives are experienced and are
competent to make correct applications, as well as give complete information
and prices. We suggest you consult the representative nearest you.

General Offices and Factory:
PHILADELPHIA

A 19th ond Hamilton Streets, Philo. 30, Pa.
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Fig. 1—Typical "K-Line" Electrically Operated Circuit Breaker, Type K-600 Shown
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MAINTENANCE OF
TYPE K-225, K-600, AND K-1600 CIRCUIT BREAKERS

GENERAL INFORMATION

The safety and successful functioning of the con-
nected apparatus depends upon the proper opera-
tion of the circuit breaker. Therefore, it is recom-
mended that a maintenance program be established
that will provide for an inspection of the circuit
breaker as follows:

a. At least once each year.

b. After each short circuit or severe overload
interruption.

Circuit breakers subjected to abnormal condi-
tions, such as acid fumes, salt deposits, or cement
dust, require more frequent maintenance if flash-
overs resulting from accumulated substances are
to be avoided.

WARNING: TRIP THE CIRCUIT BREAKER BY
MEANS OF THE MANUAL TRIP BUTTON ONLY.
KEEP HANDS CLEAR OF ALL OPERATING
PARTS. THE CLOSING SPRINGS, ON ELEC-
TRICALLY OPERATED CIRCUIT BREAKERS, ARE
CHARGED WHEN THE CIRCUIT BREAKER IS
IN THE OPEN POSITION.

DISCHARGING CLOSING SPRINGS

Discharge the closing springs, of electrically
operated circuit breakers, if the circuit breaker is
to be removed from its mounting or enclosure for
maintenance purposes, or if it is to be placed in
storage. Refer to the applicable circuit breaker
instruction bulletin for the procedures to install
and remove the circuit breakers. To discharge the
closing springs, proceed as follows:

1. De-energize the primary and control circuits
("DISCONNECTED" position for drawout mounted
circuit breakers). ‘

2. Lift the emergency close lever (3, Fig. 9) on
the control device to manually release the second-
ary close latch (7, Fig. 9) and close the circuit
breaker.

3. Open the circuit breaker by means of the
manual "TRIP” button (10, Fig. 1).

4. The closing springs are now discharged.

5. Place the charging power switch (8, Fig. 1)

in the “"OFF"’ position. .

MAINTENANCE INSPECTION

CAUTION: DE-ENERGIZE THE PRIMARY AND
CONTROL CIRCUITS BEFORE MAKING ANY
INSPECTIONS. RACK DRAWOUT MOUNTED
CIRCUIT BREAKERS TO THE "DISCONNECTED"”
POSITION.

H

ARC CHUTE (Refer to Fig. 1)
Removal

1. Loosen the retaining screw (15) and remove
the screw and retainer (16).

2. Pull the arc chute forward slightly then lift
to remove.

Examination

1. Discoloration or slight eroding is not harmful.

2. Arc runners or cooling plates that are burned,
or moldings that are cracked or broken require
replacement of the arc chute.

Replacement

1. Properly position the arc chute in the upper
molding.

2. Position retainer {16) and insert and tighten
screw (15).

CONTACTS

1. Wipe with a clean cloth saturated with carbon
tetrachloride or its equivalent.

2. Pitting or discoloration is not detrimental
unless it interferes with proper contact adjustment.

3. Small burrs on the arcing contacts to be re-
moved by filing along contour of the contact. Do
not let filings fall into the mechanism.

4. Replace badly burned and pitted contacts
that do not meet correct adjustment requirements.

NOTE: Several operations at two week intervals
will remove the effects of oxidation.

INSULATING PARTS

1. Wipe all insulating parts with a clean cloth
saturated with carbon tetrachloride or its equiv-
alent.

ADJUSTMENTS

NOTE: The operating mechanism must be
operated slowly, as described in section SLOW
CLOSE PROCEDURFE, when performing any ad-

justment requiring contact movement.

SLOW CLOSE PROCEDURE
Manually Operated Circuit Breahers

Refer to Fig. 2 and,

1. Insert a screwdriver or rod through the hole
in the escutcheon box (4) and mechanism housing
assembly (right-hand side when facing the front of
the circuit breaker).
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2. Using the top of the hole as the fulcrum and
the screwdriver 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 circuit breaker contacts.

Electrically Operated Circuit Breakers

WARNING: THE CHARGING CRANKS MUST
BE RESET (SEE STEPS 8, 9, AND 10 BELOW)
AFTER THE LAST SLOW CLOSE OPERATION
OR FUTURE ELECTRICAL OPERATION WILL
BE IMPOSSIBLE.

Refer to Fig. 3 unless otherwise noted.

1. The closing springs must be charged; see
spring charge indicator (13, Fig. 1).

2. Insert a screwdriver or rod through the hole
in the escutcheon box (4) (right-hand side when
facing the front of the circuit breaker) and depress
the close block lever pin (5) at “A".

3. With the close block lever pin (5) held in the
down position, lift the emergency close lever (4,
Fig. 9). The close block lever pin (5) will remain
in the down position.

4. Insert the maintenance handle in the ratchet
carrier and operale the handle to slowly close the
contacts.

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

5. Insert the maintenance handle and continue
the charging operation until the indicator (13,

Fig. 1) shows “"SPRINGS CHARGED".

6. Push manual “TRIP" button (10, Fig. 1) to
open the contacts. :

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

To reset the charging cranks for normal elec-
irical operation, proceed as follows:

8. Repeat steps 5 and 6 above.

9. Lift emergency close lever (4, Fig. 9) to close
the contacts.

10. Push the manual “TRIP" button (10, Fig. 1)

to open the contacts.

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

CONTACTS
Type K-225 Circuit Breakers (Refer to Fig. 4)

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

(NOTJ: On some circuit breakers, the hex por-
tion of the adjusting stud (6) must be centered
hetween the locknut on the adjusting stud and the
insunlator.)

2. Contact pressure should be between 40 and

50 pounds measured by a spring scale (4) posi-
tioned as shown. A low voltage bell and battery

2 a
I I
. /,15:’//{': 0% Max
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1 Upper Molding S Insulatar
2 Staticnary Conlact 6 Adjusting Stud
3 Movabla Contact 7 Yoba
4 Spring Scale 8 Nut (Sell.Lo~¥ing)

Fig. 4— Contact Adjustment for
Type K-225 Circuit Breokers

circuit, connected across the upper and lower cur-
rent studs of each pole, can be used to indicate
the instant the contacts "break’’.

NOTE: In the following steps, 3 and 4, if adjust-
ment is required, always turn the adjusting stud
(6) in the direction to increase the contact pressure
(counter-clockwise when viewed from the in-
sulator).

3. The movable contacts (3), of all poles, must
touch the stationary contacts (2) at the same instant,
within 0.015 inch.

4. The open air gap measured at "A" should
be 1-3/4 inch minimuin.

5. Self-locking nut (8), producing the contact
side pressure at the hinge, to he tightened to 30
foot pounds.

Type K-600 Circuit Breakers (Refer to Fig. 5)

This adjustment is the same as for the type K.225
circuit breaker except omit step 2 and use the
foliowing:

2. Contact pressure should be checked with a
spring scale. l{)low voltage bell and battery circuit,
connected across the upper and Jower current
studs of each pole, can be used to indicate the
instant the contacts “‘break’’. Contacl pressures
should be as follows:

780
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Fig. 5— Contact Adjustment for Type K-600
and K-1600 Circuit Breakers

a. The arcing contact pressure should be
between 40 and 50 pounds measured by a
spring scale positioned at “'4A” and the main
contacts separated by a thin sheet of insula-
tion at “'C"’,

b. The main contact (pair) pressure should be
between 60 and 68 pounds (both contacts
pulled simultaneously) measured by a spring
scale positioned at "“4B"” and the arcing
contacts separated by a thin sheet of insula-
tion at “'B"”,

Type K-1600 Circuit Breakers (Refer to Fig. 5)

This adjustment is the same as for the type K-225
circuit breaker except omit step 2 and use the
following:

2. Contact pressure should be checked with a
spring scale. A low voltage bell and battery cir-
cuit, connected across the upper and lower current
stud of each pole, can be used to indicate the
instant the contacts “break’’. Contact pressures
should be as follows:

a. The arcing contact pressure should be
between 40 and 50 pounds measured by a
spring scale positioned at “'4A’’ and the main
contacts separated by a thin sheet of insula-
tion at "C",

) —2
3
S
KN 7
4
Mechanism Housing S Trip Extension
(Right-Hand Side) {On Latch Bar)

Latch Bar
3 Tripper Bar
4 Spring Scale

6 Nut (Self-Locking)
7 Adjusting Screw
8 Adjusting Screw

Fig. 6—Llotch Engogement ond Tripper Bar
Lotch Engagement Adjustment

b. The center main contact (pair) pressure
should be between 60 and 68 pounds (both
contacts pulled simultaneoulsy) measured by
a spring scale positioned at “'4B’’. The outer
main contacts and arcing contacts must be
separated by a thin sheet of insulation at
“C" and "B respectively.

c. The outer main contact pressure should be
between 45 and 50 pounds, each, measured
by a spring scale positioned at “‘4B’’. The
center main contacts, opposite outer main
contact, and the arcing contacts must be
separated by a thin sheet of insulation at “'C’"
for the main contacts and at “'B" for the arcing
contacts.

MECHANISM

The various mechanism adjustments described
in the following sections apply to the type K-225,
K-600, and K-1600 circuit breakers.

Latch Engagement (Bite) (Refer to Fig. 6)

The latch engagement adjusting screw (7) is
located to the right of the right-hand mechanism
housing (1). It can be reached easily from the top
of the circuit breaker.

To adjust the laich engagement, proceed as
follows:

1. Back off adjusting screw (7) to assure exces-
sive latch engagement.

2. Close the circuit breaker.
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3. Turn adjusting screw (7) down slowly until
the latch just releases, tripping the circuit breaker.

4. Back off the adjusting screw (7) 1-1/2 turns.

Trippér Bar Liatch Engagement (Refer to Fig. 6)

The tripper bar laich engagement adjusting
screw (8) is located adjacent to the latch engage-
ment adjusting screw (7).

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

1. Back off adjusting screw (8) to assure exces-
sive tripper bar travel.

2. Close the circuit breaker.

3. Turn adjusting screw (8) down slowly until
the latch just releases, tripping the circuit breaker.

4. Back off the adjusting screw (8) 3-1/2 turns.

Tripper Bar Lioad (Refer to Fig. 6)

The tripper bar load is measured by use of a
spring scale (4) positioned as shown.

1. With the circuit breaker in the “OPEN"
position, the initial push required to move the
tripper bar is 24 ounces maximum.

2. With the circuit breaker in the “CLOSED"

" position, the push required to trip the circuit

breaker must be between 16 and 24 ounces.

OVERCURRENT TRIP DEVICE

The type OD overcurrent trip devices are
calibrated and adjusted before leaving the factory.

Armature Trip Travel (Refer to Fig. 7)

CAUTION: KEEP HANDS CLEAR OF ALL
MOVING PARTS. THE CIRCUIT BREAKER WILL
TRIP TO THE “OPEN" POSITION WHILE
CHECKING OR ADJUSTING THE ARMATURE
TRIP TRAVEL.

When checking the armature trip travel adjust-
ment or making final armature trip travel adjust-
ment, insert the feeler gauge at point “A'" parallel
to the magnet face. The circuit breaker should trip,
when the armatures are operated by hand, with a
0.020 inch gauge inserted at “A". It should not
trip when a 0.030 inch gauge is inserted.

If adjustments are not as stated above, turn the
trip adjusting screw {4) in or out as may be re-
quired. Always reckeck the trip travel adjustment
after making any changes in the trip screw
position.

Initial trip travel adjustment can be made as
{ollows:

Refer to Fig. 7 and,

1. Back-out adjusting screw (4) so that it will not
strike the tripper bar (3) when the armature (2) is
operated by hand.

-

N

1 Coil 3 Tripper Bar
2 Armature 4 Adjusting Screw

Fig. 7—Type OD Overcurrent Trip Device Adjustment

2. Close the circuit breaker.

3. Push up and hold the armature (2) in its trip-
ping position (against the magnet face).

4. Slowly turn in the adjusting screw (4) until
the circuit breaker trips.

5. Turn the adjusting screw (4) in (same direc-
tion as in step 4) one additional full turn.

NOTE: Final adjustment must be made by using
the feeler gauges as described in the preceding
paragraphs for checking the adjustment.

SHUNT TRIP DEVICE (Refer to Fig. 8)
Excess Trip Travel

1. Back off trip rod (1) until it will not trip the
circuit breaker with the armature (6) pushed up
as far as the travel will allow.

2. Close the circuit breaker.

3. Push up on the armature (6) at VA’ as far as
the armature travel will allow.

4. Hold the armature as positioned in step 3 and
turn trip rod (1) down until the circuit breaker just
trips.

5. Turn trip rod (1) down an additional 3 turns.

Dwg. S-14783
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Fig. 8 —Shunt Trip Device Adjustment

CONTROL DEVICE (Refer to Fig. 9)

The control device is adjusted before leaving the
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 trip rod (5) overtravel may
be adjusted as described below.

Trip Rod Overtravel

1. Back off on the trip rod (5) until it will not
strike the secondary close latch (7) when the
emergency close lever (4) is lifted as far as its
travel will allow.

2. With the closing springs charged, and the
emergency close lever (4) lifted as far as its travel

—

Roller, Close Latch
Charging Cam
Actualor, Limit Switch
Emergency Close Lever

Trip Rod

Spring, Trip Rod
Secondary Ciose Latch
Primary Clove Latch

- W -
- - )

Fig. 9—Control Device Adjustment

will allow, turn trip rod (5) in until the circuit
breaker just closes.

3. Turn trip rod (5) one additional turn in the
same direction required to just close the circuit
breaker in step 2 above.

RENEWAL PARTS

To order renewal parts, address the nearest
Sales Office of the I.-T-E Circuit Breaker Company.
Specily the complete nameplate data, description
of parts, and quantity required.

To facilitate the ordering of renewal parts, a copy
of RP-5801 will be furnished on request.

These instruclions do not purpor! 1o cover all details or voriations in equipment nor to provide for every
possible conlingency fo be met in connection with installation, operation, or maintienance. Should
further information be desired or should particular problems arise which are not covered sufficiently
for the purchoser’s purposes, the matter should be referred to the I-T-E Circuit Breaker Company,
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— Consult Our Sales Offices

The I.T-E Circuit Breaker Company is represented in all principal cities of the
United States and Canada. These representatives are experienced and are
competent to make correct applications, as well as give complete information
and prices. We suggest you consult the representative nearest you.

General Offices and Factory:
PHILADELPHIA

nnnnnn r : nt .. AN D
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INSTRUCTIONS FOR TYPE K-225, K-600, K-1600, K-2000,
K-600S5, K-1600S, K-2000S CIRCUIT BREAKERS

Stationary Switchboard Mounted and Drawout Mounted

INTRODUCTION

These instructions apply to the type K-225 through
K-2000 and K-600S through K-2000S circuit breakers;
225, 600, 1600 and 2000 ompere ac continvous current
roting respectively. The type K-225 through K-2000 are
equipped with electro-mechanical overcurrent trip de-
vices, whereas the type K-600S through K-2000S incor-
porate the solid state overcurrent trip devices. A
K-1600S circuit breaker is shown on the front cover of
this bulletin.

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

All circuit breakers can be furnished as drawout or
stotionary 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 cur-
rent rating. Many optional features are also available.

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

These instructions should be read thoroughly before
handling, installing and/or operating the circuit breaker.

RECEIVING AND STORAGE

Immediately upon receipt of the circuit breakers, ex-
amine the carions to determine if any damage or loss
wos sustained during transit. If injury or rough handling
is evident, file a damage claim at once with the carrier
and promptly notify the I-T-E imperial Corporation, The
\.-T-E Imperial Corporation is not responsible for dam-
oge of goods after delivery to the carrier. However, the
1-T-E Imperial Corporation will lend assistance if noti-
fied of claims.

Unpack the circvit breakers as soon as possible after
receipt. If unpacking is delayed, difficulty may be ex-
perienced in making a claim for damages not evident
upon receipt. Use care in vnpacking in order fo avoid
domaging any of the circuit breaker parts. Check the
contents of each carton agoinst the packing list before
discarding any pocking material. |f any shortage of
molerial is discovered, promptly notify the nearest rep-
resentative of the |.T-E Imperial Corporation. Informa-
tion specifying the purchase order number, carton num-
ber ond part numbers of the damaged or missing parts
should accompany the claim. !

Circuit breakers should be installed in their permanent
location as soon os possible. (See Basic Handling
below.) |f possible, a drawout circuit breaker should be
stored and locked in the “DISCONNECTED™ position in
its compartment, with the door closed. Both the primory
and control separable contacts are disconnected in this
position. If the breaker cannot be installed in its com-
partment, it should be kept in its original carton and
the carton should be sealed to prevent infiltration of
dirt. Where conditions of high humidity prevail, the use
of heaters is recommended, regardless of the method
of storage selected.

BASIC HANDLING INSTRUCTIONS

Once the circuit breaker has been removed from its
shipping carton, it should be turned to the upright posi-
tion and placed on a flat surfoce to avoid damage to
brecker parts. For safety, all handling in this position
should utilize the lifting yoke (20, Fig. 1).

CIRCUIT BREAKER OPERATION
CIRCUIT BREAKER RATING

The continuous current rating is established by the
frame size of the circuit breaker and is the number listed
in the type designation; i.e, K-600 means the circuit
breaker can carry 600 amperes continvously. 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 1o be used
only for coordination, not for carrying increased con-
tinuous current.

CLOSING SPRING OPERATION {Electrically Operated)

The two closing springs supply the power that closes
the circuit breaker and olso charge the two opening
springs during the closing operation. The closing springs
are charged by a motor. The spring energy is available
to close the circuit breaker, thus referred to as “‘stored
energy.”” Closing springs are normally charged when the
circuit breaker is opened. |f charged after closing, the
circuit breaker may be opened and then reclosed with-
out recharging the springs. In earlier model drawout
circuit breakers, the closing springs are automaotically
discharged when the circuit breaker is pulled to the fully
withdrawn position [shown in Figure 1}. This prevents
accidental discharge. In later models, the springs are
automatically discharged when racking the circuit
breaker from the disconnected to the withdrawn position.

These instructions do not purport 1o cover oll detoils or variations in equipment nor 1o provide for
every possible contingency to be met in connection with instollotion, operalion, or moinfenonce.
Should further informotion be desired or should porticular problems orise which ore not covered suf-
ficiently for the purchoser’s purposes the motter should be referred to the 1-T.E Imperiol Corporation.
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. hic Chute
. Auxitiary Switch

Secondary Sepasable Contacts
Racking Cam Assembiy

. Qvercurrent Trip Device

. Positioning Pins

. Closing Spring Charging Motor
. Escutcheon Assembly

. Automatic Trip Indicalor

. Molor Disconnect Switch

. Locking Hasp

. Etectrical Close Push Button
. Manual Trip Button

. “OPEN" or "CLOSED™ indicator
. Racking Shuttes

. Closing Spring Charge Indicater
. Manual Close Lever

. Sel! Atigning Dust Plate
. Nameplate

. Liftling Yoke

2.
22.
n.
u.
2.
2.
L.
. Cradle

Racking Crank

Removable Maintenance Handle
Track

Latch

Retaining Screw

Retainer

Position Indicatos

Fig. 1 — Typical Electrically Operated, Drawout Type

K-1600 Circuit Breaker
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CLOSING SPRING OPERATION (Manually Operated)

In one continvous 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 particular type of circuit breaker, (13)
manual trip button, {17) manual close lever, (12} elec-
trical close push button switch, {10} motor disconnect
switch, (14) ““OPEN" and "CLOSED™ position indicator,
{9) automatic trip indicator with optional facilities for
alarm indication and for lockout, (11} means for pad-
locking 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 mainte-
nance york.

The manually operated circuit breaker includes a
manual closing handle but does not include the elec-
trical close push button switch, motor disconnect switch,
manual close lever, spring charge indicator or mainte-
nance handle.

All drawout circuit breakers have the racking shutter
(15) thai must be raised to ollow inserting of the rack-
ing crank (21).

A self-aligning dust plate (18) immediately behind
the escutcheon face plate is used to exclude dust from
the circuit breaker compariment. On drawoutl type cir-
cuit breakers, the escutcheon face will protrude through
the front door of the compartment when the circuit

- breaker is in the “TEST" and ‘'DISCONNECTED" posi-
tions. In these positions, the dust plate still functions to
exclude dust. '

Circuit Breaker Nameplate (Figure 1, ltem 19)

The circuit breaker nameplate contains information
regarding (1)} the manufacturer’s name and address,
{2) type of circuit breaker design, {3) serial number
of circuit breaker, {4) confinuous current rating of
frame size, (5) short circuit current rating at rated volt-
ages, (6) frequency, (7} short time current,

Monual Charging Hopdle (Manually Operated)

The manual charging handle is a T-shaped lever used
on manually operated circuit breakers to charge the
closing springs and close the circuit breaker in one con-
tinuous downward stroke. ¢

Manual Trip Button (Figure 1, Hem 13)

The manual trip button, when pushed, trips the cir-
cuit breaker to ""OPEN.”

Circuit Breaker ““OPEN" or *CLOSED" Indicator
(Figure 1, item 14)

This indicator shows the physical position of the cir-
cuit breaker contacts.

Automatic Trip Indicator {Figure 1, ftem 9)
(Not including undervoltage, atlurm switch or lockout)

The avtomatic trip indicator is provided os standard
equipment on the K.line® circuit breakers 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 overcurrent trip operation, the indicotor
protrudes from the front plate approximately Y2 inch.

The automatic trip indicator should be reset after
each trip indication by pushing back into its normal lotch
position. The operator should investigate the couse ot
tripping before resetling the automatic trip indicator
and subsequent reclosing the circuit breaker after an
oulage which results in an operation of the indicator.

Auvtomatic Trip Alarm Contacts {Hand Reset)
(Figure 1, ltem 9}

An alarm switch for remote electrical indication, which
is optional, shows when automatic tripping has occurred.
This is aoccomplished by adding o precision snap switch
to the automatic trip indicator assembly. The automatic
trip indicator actuates the rolier on the alarm switch
which in turn causes a normally open contact to close
and a normally closed contact to open on overcurrent
trip. The alarm contact is manually reset by pushing the
trip indicator (®) 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 serves to mechanically prevent reclosing the cir-
cuit breaker after an automatic trip operation. When
the trip indicator is pushed in, the circvit breaker mecha-
nism con then be operated to close the circuit breaker
contacts.

Padlocking Device (Figure 1, ltem 11)

All K-line circuit breakers are equipped with means
of padlocking the circuit breaker mechanism in a trip-

. free position. This is accomplished by the use of a lock-

ing plate to maintain the manvual trip button in a trip-
ping direction when the locking plate is held forward by
one or more padlocks. To obtain the condition for pad-
locking the circuit breaker in the open position, the man-
val trip button is pushed inward. Then the padlock plate
is 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.

On circuit breckers equipped with drawout mechanism,
the padlocking device is associoted with the drawout
interlocking mechanism so that the circuit breaker can-
not be moved from any of its three basic drawout posi-
tions of '"CONNECTED', “"TEST" or “DISCONNECTED"
with the padlocking in effect. '
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Closing Spring Charge Indicator (Electrically Operated)
{Figure 1, ltem 16)

Under normal operating conditions, the closing springs
are automatically-charged after each tripping operation.
However, there are occasions when the springs will be
in o dischorged 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 indicator seen through an operture in the
i escutcheon plate. The indicator is marked ‘'SPRINGS
. CHARGED" and “'SPRINGS UNCHARGED."

Motor Disconnect Switch {(Electrically Operated)
(Figure 1, ltem 10)

The motor disconnect 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 contro! wiring dielectric test. The motor must be dis-
connected for the control wiring dielectric test and sub-
sequently tested ot 540 V ac or 760 V dc.

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

The electrical close push button is used to elecirically
close the circuit from the esculcheon. This contact is
connected in series with the latch release coil {52X).
Energizing the lalch release coil allows the charged
springs fo close the circuit breaker.

Manual Close Lever (Electrically Operated)
{Figure 1, ltem 17)

The manual close lever is provided on electrically
operated circuit breakers to provide a means of closing
the breaker without control power.

Racking Mechanism (Drawout Breaker)

The racking mechanism may be used to move the
circuit breaker to any one of its three positions ("CON-
NECTED", “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 1o the racking mechanism, is interlocked with
the circuit breaker so that the circuit breaker contacts
must be open before the shutter moy be lifted to rack
the circuit breaker to another position, The circuit
breaker can not be closed when the shutter is open.
The circuit breoker may be padlocked open by means
of the locking hasp. This automatically locks the racking
mechanism. With the “TRIP" button {13, Fig. 1) de-
pressed, the locking Hasp (11, Fig. 1) may be pulled
outward, accommodating from one to three poadlocks,
when the shutter is closed and ghe circvit breaker is
tripped. The shutter can not be lifted and the breaker
contacts can not be closed when the locking hasp is
restrained by one or more padlocks.

There ore two sefs of arrows and indicoting lines
to show the circuit breaker position. One set is utilized
with the compartment door closed and one set with
the door open,

OPERATION OF DEYICES

Electro-Mechanical Overcurrent Trip Devices
Type K-225 thru K-2000 Circuit Breakers
(Figures 14 thrv 18)

{A) Type OD-3 General Purpose Overcurrent Trip
Device. The type OD-3 overcurrent trip device, for gen-
eral purpose applications, provides long-time delay trip-
ping on moderate overcurrents which are obove the
long-time pickup setting; ond instantaneous tripping on
fault currents above the instantaneous trip setting. This
device must be properly set 1o provide adequate protec-
tion for an elecwical system. Three adjustment screws
on the bolom of the device provide independent control
of the fong-time pickup, instantaneous pickup and
amount of time deloy. The nameplate of this device
shows the selling of these adjustments and the range of
settings which ore available. For information on the
time-current charaderistics of this device, request a copy
of TD-6693.

(B) Type OD-4 Selective Overcurrent Trip Device.
The type OD-4 evercurrent trip device, for selective
tripping opplicafions, provides long-time deloy and
shorl-time delay ¥ipping. Independent adjustment of
both pickup and lime delay is provided for both types
of tripping. The namelate of this device shows the
settings which ore available. For information on the
time-current charecteristics of this device, request a copy

T of TD-6694.

(C} Type OD-5 Triple-Selective Overcurrent Trip De-
vice. This overcustent trip device is similar to the OD-4
except that an instontaneous trip characteristic is added
to the long-time delay and the short-time delay func-
tions provided om the OD-4. For information on the
time-current chamderistics of this device, request a copy
of TD-6695.

(D) See Table ¥ on facing page for complete list of
Electro-Mechanicel standard overcurrent frip devices
avoilable. See Maintenance Section for adjustments.

Power Shield™ Selid State Overcurrent Trip Devices
Type K-600S thre K-2000S Circuit Breakers
{See Figure 19)

This device indudes the power supply sensors, over-
current sensors, Power Shield solid staie logic assembly,
magnetic lotch ond the interconnecting wiring. Each
phase of the ciros? breaker has a power supply sensor
and overcurrent sensor. The trip elements that are ovail-
able are: long-fime delay, instanianeous, short-time
delay and ground fault. On a 3-phase 4.wire system,
an additional remote sensor, mounted in the neutral
bus, is required for complete ground fault protection.

The logic assembly is mounted near the front of the
circuit breaker omd with the cubicle door open the
overcurrent control panel is readily occessible. This
device must be properly set, os required by individuval
circuit conditions, to provide adequote protection for an
electrical system. The movable plugs on the control
panel provide independent control of the long-time,
short-time, instantaneous and ground fault pickup ondi;
amount of time delay. The overcurrent device, with the: = 7
exception of ground fault, will trip at the value of the °
AMPERE TAP setting times the plug setting of the various



LOW-VOLTAGE POWER CIRCUIT BREAKERS

1B-9.1.7-6

PAGE 7

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

(A) Type SS-3. This trip device is for general pur-
pose opplication. { provides long-fime delay tripping
on moderate overcurrents, which are above the long-
time pickup settings, and instantaneous tripping on foult
currents above the instantaneous trip setting. For infor-
mation on the time-current characleristics of this device,
request a copy of TD-6966.

{B) Type SS$-4 Selective Overcurrent Trip Device.
This trip device, for selective tripping application, pro-
vides long-time delay and short-time delay tripping.
For information on the time-current choracteristics of
this device, request a copy of TD-6967.

(C) Type 5S-5 Triple-Selective Overcurrent Trip De-
vice. This device includes the trip elements found in both
the SS-3 and $5-4; i.e., long-time delay, short-time
delay, and instantaneous tripping. For information on
the time-current characteristics of this device, request
a copy of TD-6967.

(D) The above three solid state overcurrent trip
devices are available with ground fault protection ond
are designated by the types §5-3G, $5-4G and S55-5G.
For information on the time current characteristics of this
feature, request a copy of TD-6968.

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

TABLE 1
STANDARD ELECTRO-MECHANICAL OVERCURRENT TRIP DEVICES
Qvercurrent Teip Element Time-Current
Device Long- | Short- jInstan- Characteristic
Type Time Time |taneous Curve
0D-3 X X 10-6693
00-4 X X 1D-6694
00-5 X X X T10-6695
00-6 X X 10-6695
00-7 X None
00-8 X None
0D-9 ) X X 10-6699
00-10 X 10-6699

NOTE: 00-3 long-time delay element has one time
delay band only. All other long-time & short-time
delay elements have three time delay bands.

TABLE 1A
STANDARD SOLID STATE OVERCURRENT TRIP DEVICES

Overcurrent Trip Element Time-Current
Device Long- | Short- |instan- Characteristic

Type Time Time {taneous| Ground Curve

$§-3 X X T10-6968

1D-6966

$5-36 X X X 10-6968

$S-4 X X 1D-6967

10-68567

$S-48 X X X 1D-5968

$8-5 X X X 10-6967

_ 1D-6967

§$5-56 X X X X 10-6968

NOTE: Time-current characteristic curves are not included in this
book because separate coordination curves are normally provided
with each order. When field calibration is performed, necessary
instruction books (refer to page 18) will be provided and will
include al) pertinent timing information,
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LOW-VOLTAGE POWER CJRCUIT BREAKERS

Control Device (Electrically Operated)

The control device (Fig. 12) is furnished on elec-
trically operated circuit breakers. The device is mounted
below and to the left of the mechanism. The control
device coniains three electrical components, the limit
switch (LS), the lockout relay {52Y), and the latch
release relay {52X). The schematic diagrom of the
control circuit (Fig. 2) illustrates the function of this
device. In addition to its electrical funclions, the base
of the device provides a terminal block for the circuit
breaker wiring. .

The purpose of the lockout relay {52Y) is to require
that, if the remote or local close conlacls 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 cir-
cuit breaker more than one time unless the close con-
tacts are first released. '

Avuxiliary Switches (Figure 1, Item 2)

The auxiliary swilches contain the "a" and *'b" con-
tacts (Fig. 2) and are furnished in 4 or 8 contact ar-

rangements. They are mechanically interconnected with
the main circuit breaker contacts such that, with the cir-
cuit breaker closed, the “'a’ contacts are closed. With

the circuit breaker open, the *'b" contacts are closed.

Undervoltage Trip Device

The electrically reset undervolioge trip device is a
single-phase device which automatically trips the circuit
breaker when the line voltoge decreases to 30 to 60
percent of the rated voltage. This device moy be fur-
nished either for instantaneous trip operation or with
adjustable time delay tripping of 0-15 seconds. The
undervoliage trip device is an integrol unit which may
Be added to the circuit breaker either at the factory or
in the field.

The undervoltage device moy be connected so, that

the automatic trip indicator (Figure 1, ltem 9} willi pro- -

trude from the front plate when the breaker is tripped
by the undervoltage device. .

See Table 4, page 20, for electrical characteristics.
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° INSTALLATION, INITIAL TESTING AND REMOVAL
{Drawout & Stationary)

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

oFor initial installation of drawout breakers in the
“CONNECTED'" position, the supply for the primary
circuit should be de-energized. Testing of the drawout
breaker to be done in the test position.

NOTE: {K-225 thru K-2000 Circuit Breakers) Prior to
inserting the circuit breaker into the switchboard and
with the breaker in the upright position, exercise the
three fong time armalures (% " wide armatures) several
times until resistance to motion has increased, indicating
that the oil dashpot is functioning properly. Improper
operation can result because the circuit breaker is ship-
ped or stored on its back. This causes the oil in the
dashpot to be displaced and an air bubble can be trap-
ped under the piston. The exercise removes the air to
permit proper operation,

INSTALLATION (Stationary Type) .

Lifting yoke {20, Fig. 1) should be used to move the
breaker to the swilchboard; however, other handling
means will be required to move the breaker into posi-
tion inside the switchboard.

INSTALLATION (Drawout Type)

_ To insert the circuit breaker into its compartment,
proceed as described below:

(Refer to Fig. 1)

1. The circvit breaker must be in the “OPEN" posi-
tion, 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. Open the comportment door and pull out the
right-hand and left-hand tracks (23} to the fully ex-
tended and latched position.

3. Using a lifting yoke, lower the circuit breaker so
that the positioning pins (6) (two each side of circuit
breaker) rest in the cut-out sections of each track {23}.

4. Remove the lifting yoke and push the circuit
breaker toward the compartment. The circuit breaker
will slide in the cut-out sections of the tracks until the
positioning pins reach the end of the cutouts. An addi-
tional positive push will automatically release the two
latches {24). This allows the circuit breaker to move
toward the compartment until the racking cams (4} stop
against their guides on the cradle (28).

5. Lift shutter (15) coveriig the racking opening,
insert rocking crank, and turn crank clockwise, pass
through the “DISCONNECTED™ position, until the posi-
tion indicator on the cradle (left side] shows .li',TEST"
pc “tion. Remove racking crank. .

CHECKING CIRCUIT BREAKER OPERATION IN “TEST™
POSITION (Electrically Operated, Drawout Type)

(Refer to Fig. 1)

1. Manually reset automotic trip’indicator (91 if it
protrudes approximately ¥;”. Push in to reset.

2. Turn motor disconnect switch (10) to ""ON" posi-
tion and closing springs will automatically charge.

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

NOTE: All breakers have a manual trip button. The

local close button for electrical breakers is stondasd.
The local irip button for electrical breakers is optional.

4. Close and trip circuit breaker by means of remole

" control switch.

5. Check each auxiliary device for proper operation.

6. Close the circuit breaker wund - check that the
shutter (15) cannot be lifted to ollow insertion 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 “TEST”
POSITION (Manvally Operated, Drawout Type)

{Refer to Fig. 1 and Cover Photo)

1. Manuolly reset automatic trip indicator (9) if it
protrudes approximately Y2 ”. 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 thot the
shutter (15) cannot be lifted to allow insertion of the
racking crank. This demonstrates that the circvit breaker
could not be racked out while closed in the connected
position.

CHECKING CIRCUIT BREAKER .OPERATION IN “CON-
NECTED" POSITION (Drawout Type)

{Refer to Fig. 1}

With the circuit breaker in the “OPEN" position and
the motor disconnect switch (10]) in the 'OFF" position,
insert the racking crank and turn clockwise until the
position indicator on the cradle shows “CONNECTED"
position.

CHECKING CIRCUIT BREAKER OPERATION (Stationary
Type) ‘

Follow the same procedure as for the drowout circuit
breaker, except the circuit breaker will be in the “CON- i
NECTED' position. Primary supply circuit must be de-
energized.
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LOW-VOLTAGE POWER CIRCUIT BREAKERS

EMERGENCY OPERATION (Electrically Operated)

Electrically operated circuit breakers may be charged
manually by o removable maintenance handle (4, Fig.
3) for emergency operation.

The removable maintenance handle (4) is first posi-
tioned in two slots in the pawl carrier {2). The handle
is then raised and lowered in a pumping motion until
the pawl carrier (2) no longer rotates the ratchet
wheel (1). The breaker closing springs now fully
charged are ready for a closing operation which is done
by raising the manual close lever (17, Fig. 1} on the
escuicheon.

NOTE: The mofor crank arm (3, Fig. 3) will stop
occasionally in such a position as to prevent charging
the springs with the handle. Should this happen, the
motor crank arm must be rolated manuolly 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 described above.

CIRCUIT BREAKER REMOVAL {Drawout Type)

To move the circuit breaker to the “TEST" position
or to remove it from the compartment, proceed as
follows:

{Refer to Fig. 1)

1. With the compartment door closed, trip the circuit
breaker by means of the remole mounted control switch
or manual “TRIP"" button {13) on the esculcheon.

2. Lift racking shutter {15); insert racking crank and
turn counterclockwise until position indicator {27} on the
right-hand side of the escutcheon shows “TEST' posi-
tion. (NOTE: The circuit breaker may be tested in this
position—primary contocts are disconnected and the
control contacts are connected.)

3. Continve turning the racking crank counterclock-
wise unlil the position indicator {27) on the right-hond
side of the escutcheon shows *“DISCONNECTED" posi-
tion.

4. Open compariment door and discharge closing
springs (electrically operated breakers only} by lifting
the manval close lever {17) on the esculcheon and then
pushing the manual trip button on the escutcheon. Place
motor disconnect switch (10) in the "OFF" position.

5. Insert racking hondle and crank counterclockwise
as for as the stops will allow,

-~...___”," p MOTOR CRANE ATIS

13

POSITION OF MAIWTCNANCE
HANOLE SOR MWOAMAL
PUMPING  OFE RATION

4 Memovabdle
Haratenance Hondle
$ Control Device

I Ratchel Wheel
1 Pl tarrier
3 Wotes Crank Aie

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

6. Pull circuit breaker forward until tracks (23) are
in the fully extended and lalched position.

7. Using a lifting yoke, just pick up the circuit breaker
weight.

8. With a positive pull, release positioning pins from
cut-out sections of the tracks.

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

10. Release laich (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
withdrawing the circuit breaker in the switchboard
compartment.
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MAINTENANCE
SAFETY NOTES

De-energize both primary and control circuits before
making any inspections, adjusiments or replacements of
parts. Make certain breaker is open by observing
indicator (14, Fig. 1), and closing springs are not
charged by observing indicator (16, Fig. 1}.

When it is necessary that the closing springs be
charged, or the circuit breaker be closed, make sure
to stay clear of operating parts.

Stationary breakers should be checked for operation
with the control circuit energized and the primary power
de-energized. Drawout breakers should be withdrawn
to “TEST" position for checking the breaker operation.
For further inspection, adjustments, cleaning or replace-
ment of parts, the drawout circuit breaker shovld be
withdrawn and moved to a suitable area.

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

PERIODIC MAINTENANCE INSPECTION

The sofety and successful functioning of the con-
nected apparotus depends upon the proper operation of
the circuit breaker. Therefore, it is recommended that
a maintenance program be established that will provide
for a periodic inspection of the circuit breaker as follows:

K-225 — After 2,500 operations

x-600, X-500S — After 1,750 operations
X-1600, K-1600S — After 500 operations
X-2000, K-2000S — After 500 operations

The above inspection periods apply for no load or
load current switching. If the listed number of opera-
tions 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 or number of operations.

Where unusual service conditions, as covered by AN
Standard C37.13, exist, it must be assumed thal these
conditions were considered at the time of order; that the
equipment supplied was designed for the special oppli-
cation; and that an appropriate supplemental mainte-
nance program has been developed. These mointe-
nance instructions only cover circuit breakers used under
the standard usual service conditions.

The inspection should include opening and closing
the circuit breaker electrically and manvally. The unit

should be visually inspected for loose or damaged ports.
Arc chutes, contocts and insulation structure should be
inspected as described below.

ARC CHUTE (Refer to Fig. 1}

Removal

1. If the circuit breaker has a solid state overcurrent
trip device, it is necessory to remove two Y ” diameter
screws fastening the solid state control assembly. Move
the assembly for access to the arc chute retaining screws.

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

3. Pull the arc chute forward slightly then lift to
remove.

Exaomination

1. Discoloration or slight eroding is not harmful,

2. Arc runners or cooling plates that are burned, or
moldings that are cracked or broken require replace-
ment of the arc chute.

Replacement

1. Properly position the arc chute in the upper
molding.

2. Position retainer (26} and insert and tighten
screw {25).

3. Replace the solid state control assembly.

CONTACTS

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

2. Pitting or discoloration is not detrimental unless
it interferes with proper contact adjustment.

3. Small burrs on the arcing contacts to be removed
by filing along contour of the contact. Do not let filings
fall into the mechanism.

4. Replace badly burned ond pitted contacts thot do
not meet correct adjusiment requirements.

5. |f contacts are replaced or filed, then it is neces-
sary to check the contact odjustment.

NOTE: Several operations at two week intervals will
remove the effects of oxidation.

INSULATION STRUCTURE

Insulated parts should be checked for damage. Dust
and dirt should be removed by air or wiped with a clean
lintless cloth. Do not use any oil base solvents.
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Fig. 4 — Partial View of Escutcheon Assembly
{Right-Hond Side) Showing Stow Close Lever for
Manually Operated Circuit Breakers
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ADJUSTMENTS

FOR SAFETY: See SAFETY NOTES in MAINTENANCE
section,

NOTE: The operating mechanism must be operated
slowly, as described in section SLOW CLOSE PRO-
CEDURE, when performing any adjustment requiring
contact movement,

In order to close the circuit breaker, the rocking
mechanism in drawout circuit breakers must be turned
to a position such that the racking shutter {15, Fig. 1)
is closed when the racking crank (21, Fig. 1} is removed.

SLOW CLOSE PROCEDURE

NOTE: The circuit breaker should be clamped down
during the slow close procedure to keep it from ftilting
or moving.

Manually Operated Circuit Breakers
Refer to Fig. 4 unless otherwise noted.

1. On K-1600, K-1600S, K-2000 and K-2000S cir-
cuit breakers, at each of the two spring guards, loosely
install Y 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 os-
sembly (right-hand side when facing the front of the
circuit breaker).

3. Using the top of the hole as the fulcrum and the
screwdriver or rod as the lever, depress the hold-up
lotch {5) at A" and, ot the same lime, puli the operat-
ing handle downward to slowly close the circuit breaker
contacts. :

4. On K-1600, K-1600S, K-2000 and K-2000S cir-
cuit breakers, remove the two Y inch diameter pins or
machine screws instolled 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) after the last slow close operation,
or future elecirical operation will be impossible.

Refer to Fig. 5 unless otherwise noted.

1. The closing springs must be charged; see spring
chorge indicator {16, Fig. 1).

2. Insert a screwdriver or rod through the hole in the
escutcheon box (4) (right-hand side when facing the
front of the circuit breaker) and depress the close 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 remain in the down
position. .

4. Insert the maintenance handle in the ratchet
carrier and operate the handle to slowly close the
contacts. {See Fig. 3 and “'Emergency Operation™.)

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

5. Insert the maintenance handle ond continue the
charging operation until the indicator {16, Fig. 1) shows
“'SPRINGS CHARGED".}

6. Push manual “TRIP" buiton {13, Fig. 1} to open
the contacts.

7. Repeat steps 2, 3, ond 4 above for the slow
close operation.

To reset the charging cronks for normal electricol
operation, proceed as follows:

8. Repeat steps 5 and 6 above.

9. lift monual close lever (17, Fig. 1) to close the
contacts,

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

The circuit breaker is now ready for normal service
operation with the charging cranks reset and the clos-
ing springs discharged.

CONTACTS

Type K-225 Circuvit Breckers {Refer o Fig. 6)

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 (&) must be centered between the

locknut on the odjusting stud and the insulator.

NOTE: In the following steps 2 and 3, if adjustment
is required, always turn the odjusting stud (6] in the
direction to increose the contact pressure (counler-
clockwise when viewed from the insulator}.

2. Contact pressure is set by odjusting stud {6) for
13 inches, plus or minus 1/32 inch open air gop
measured at “A". Any adjustiment of confact 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 other two poles should be within .032 inch
of touching. If not within .032 inch, then adjust stud
{6) of these two poles in the direction to increase pres-
sure until all three poles touch within .032 inch,

4. Self-locking nut (8), producing the contact side
pressure at the hinge, to be tightened to 21 foot pounds.

Type K-600, K-600S 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) must be centered between the
locknut on the adjusting stud and the insulotor.

2. Contact pressure is set by adjusting stud (6} so
that there is o 5/64 to 3/32 inch gap, ot "A", with
the circuit breoker closed. This con be checked with
5/64 and 3/32 dia. wires {go and no-go) bent ot 90
degrees. The 5/64 to 3/32 dimension is equivalent to
0725 to .032 wipe, verticol movement of the main con-
to s during main contact engagement of the slow close
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Fig. 8 — Contact Adjustment for Type K-1600, K-2000,
K-1600S and K-2000S Circvit Breakers
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operation, After adjusting, reclose the circuit breaker
ond recheck. Readjust if necessary. Any adjustment of
contact pressure must be followed by step 3. Note
that, after operation 3 is completed, contact pressure
may exceed the 3/32 inch dimension on two poles.
This is occeplable.

3. Following the stow close procedure, 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 not within .032 inch, then adjust stud
{6) of these two poles in the direction to increase pres-
sure until all three poles touch within .032 inch.

4. Self-locking nut (8), producing the contact side
pressure ot the hinge, 1o be tightened to 21 foot
pounds.

Type K-1600, K-1600S, K-2000, K-20005 Circuit
Breckers (Refer to Fig. 8)

The main contact adjustment is to be made with the
breaker in the latched closed position. The self-locking
adjusting stud (1) is to be turned to provide contact
pressure such that a 0.750 inch shim will just fit the
space (A) at the rear of the moving main contacts (2}).

After making this adjustment in contact pressure, open
the circuit breoker, then reclose the circuit breaker nor-
mally and recheck the (A) gap. Readjust if necessary.

Open the circuit breaker and slow close the contacts
until the arcing contact (3) of one pole just touches.
The remaining poles should then be advanced by turn-
ing adjusting stud (1) so that these 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 put in service.

MECHANISM

The various mechanism adjustments described in the
following sections apply 1o all circuit breakers covered
by this Instruction Buletin,

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

The latch engagement adjusting screw (3] is locoted
to the right of the right-hand mechanism housing (1},
It can be reached easily from the top of the circuit
breaker.

To adjust the latch (2) engagement, proceed as
follows:

1. Back off adjusting screw {3) to assure excessive
latch engogement,

2. Close the circuit breaker.

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

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

Tripper Bar Lotch Engagement (Refer to Fig. 9)

The tripper bar latch engagement adjusting screw (4)
is located adjacent to the laich engagement adjusting
screw (3).

To adjust the tripper bar lotch engagement, proceed
as follows:

1. Bock off odjusting screw {4} to assure excessive
tripper bar travel.

2. Close the circuit breaker.

3. Turn adjusting screw (4) down slowly until the
lotch just releases, tripping the circuit breaker.

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

Tripper Bar Load {Refer to Fig. 9)

The tripper bar load is measured by use of a spring
scale positioned as shown,

With the circuit breaker in the “"CLOSED' position,
the push required to trip the circuit breaker must be
between 16 and 29 ounces.

SHUNT TRIP DEVICE
Trip Adjustment
Type K-225 thru K-2000, K-16005, K-20005

(Refer to Fig. 10}

1. Back off trip rod {1) until it will not trip the
circuit breoker with the armalure (6) pushed up as for
as the travel will allow.

2. Close the circuit brecker.

3. Push up on the armoture (6) at A" as far as
the armature travel will allow.

4. Hold the armature as positioned in step 3 and
turn tip rod {1) down until the circuit breaker just trips.

5. Turn trip rod (1) down an additionol 3 turns.

Trip Adjustment
Type K-600S

(Refer to Fig. 11)

1. Turn hex. head odjustment screw (1)’ counter-
clockwise (viewing from head end) until the circuit
breaker will not irip when the armature (2) is pushed
in as far as travel will allow,

2. Close the circuit breaker.

3. Push in on armoture (2} as far as the armature
travel will allow.

4. Hold the armature as positioned in step 3 and turn
the hex. head adjustment screw (1) clockwise until the
circuit breaker just trips.

5. Turn the hex. head adjustment screw (1) an addi-
tional 1 turn.

.
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CONTROL DEVICE (Refer fo Fig. 12)

The conirol device is adjusted before leaving the
factory. It is recommended that no ottempt be made
to adjust the internal reloys and contacts of this device
in the fleld. f replacement of the control device is
required, the trip vod (5) overiravel may be adjusted as
described below.

Trip Rod Overtravel

1. Back off on trip rod (5) and check that the cir-
cuit breaker will not close by attempting to close it
electrically or manually pushing up on trip rod (5) to
the full extent of its travel.

2. Charge the closing springs. Push up on trip rod
{5) 1o the full extent of its travel. While holding the
trip rod in this position, turn up on trip rod {5) until
the circuit breaker just trips. Turn trip rod (5) uvp an
odditional 113 turns.

1 Rotler, Close Latch
2 Charging Com
3 Actuater, Limt Ssilch

S Tiip Rod

§ Sprwng, Trip Rod

1 Secondasy Close Laich
¢ Piuimary Close Latch

Fig. 12 — Control Device Adjustment

MAGNETIC LATCH DEVICE (Type K-1600S, K-20005)
Trip Adjustment (Refer to Fig. 13)

1. Turn adjusting screw (1] oul as for as possible so
that the circuit breaker will not trip when the magnetic

_ latch trips.

2. Remove the terminal block cover on the solid state
assembly by removing iwo lower screws (Fig. 191}.
Disconnect two wires at terminals 15 and 16.

3. Close the circuit breaker.

4. While lightly holding down ot point “A" so that
the lever (2) does not move through its full stroke and
trip the circvit breaker, momentarily apply the voltage
(3V) from two dry cell botteries, size ''D", to the two
wires (+ to wire 16, — fo wire 15) that were discon-
nected in operation 2. The magnetic latch should trip.

5. Gradually release the hold on lever (2).
6. While holding the lever {2) in the tripped posi-

" fion, turn in on screw (1) until the circvit breaker just

trips, then turn in one additional turn.
7. Replace wires 15 and 16 and the terminal block

cover,

Iacx
SHUAFT

TRIPPED
Posi1TioN)
S
’
POINT A

LATOWED
PosITION

Fig. 13 — Magnetic Latch Trip Adjustment
Type K-1600S and K-20005 Circuit Breakers
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ELECTRO-MECHANICAL
OVERCURRENT TRIP DEVICE ADJUSTMENTS

Long-Time Delay Band Adjustment
OD Types 4, 6, 20, 61 (See Fig. 15)
OD Type 5 {See Fig. 16)
Turn the adjustment u
delay indicator is in line with the desir
(Fig. 14). Push
aliowing time for the oil
Release the armature, @
Check to see that the long-lime in
in line. Readijust if required, an
the ormature and allowing it to reset.

NOTE: OD-3 has onl
which is factory set an
required.

llowing the armature to

‘e

Coit Rating —~——_

instantaneous Pickup Points

for 00-3, 6, 7. 20, 328 61 _
Shoi1-Time Pickup Points
for 00-4, 5, 98 10

s
s

fnstantaneoys Pickup Points _/
for 00-5, 8, 98 82

ntil the top of the long-time
ed delay line
the armature toward the magnet,
in the dashpot to be displaced.

dicator and line are
d recheck by pushing

Pick-Up Setting Adjustments (See Fig. 14}

Pick-up settings may
appropriate adjusting scr
lines up with the

NOTE: The top line corres
point, the second line from the top
second pick-up point from the top, etc.

Short-Time Delay Adjustment
OD Types 4, 5, 9, 10 (See Fig. 17)

reset.
Move the lever toward t

so that the short-time step pin can
desired short-time delay pin hole.
step pin drops into the pin hole.

y one long-time delay setting;
d therefore adjustment is not

o

DIRECT AC rm_ew{iﬂ

—~— DELAY
. AMPS
== - pano _ Long-Time Delay Bands for
R eR€Q | [ v 00-), 4. 5. 6. 2. 3286
R  faeld Indicator Shown Set for

-=" - intermediate Bmnd

- - LONG TImE
[- Long-Time Pickup Points for

TAMT -
|”..S:- % 00-3. 4. 5.6 20, 3286

J igjustment Scres fot
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6. 20, 3286

for 00-3. &,

Fig. 15

l J U/ Long-Time Prckup Points

- See Figures 138 W

Adjustment Szrew forl

Instantaneous Pickup Points for
00-3. 6. 7, 20, 32L 81

Short-Time Pickup Points for
00-4. 5. 8810

Fig. 14

—

5 Long-Time Oelay
Band 8djusiment
Scres ot
00-5

— Shott-Tr

Spring and (nstantaneous Prckup Sel to¢
Mjustiment But lor 00-5. 8. 9L 82
Fig. 16 Fig. 17

be changed by lurning the
ew until the moving indicator
desired pick-up point line.

ponds to the lop pick-up
corresponds to the

he left of the circuit breaker
be moved to the
Maoke certain the

— Binim,
Shott-Time Oelay
Pin Kote

Intermediate
Shott-Time Delay
Pin Hole

rarimm
Shott-Time Delay
Pin Hole

e Defsy Sand lever

for 00-4. 5. 90 10 Shown

tntermediate Band
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LOW-VOLTAGE POWER CIRCUIT BREAKERS

Armature Trip Travel Adjustment

FOR SAFETY: Keep hands clear of all moving parts.
The circuit breaker will trip to the “OPEN" position
while checking or adjusting the armature trip travel.

The overcurrent trip device trip travel is set ot the
factory; however, if trip travel readjustment is required
due to 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
approximalely two turns. ’

2. Charge springs and close circuit breaker.

3. Using a one-foot long (approximate) stick, push
vp on the tong-time armature, thick armature, at point
“A”, and hold it tight agains! 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, furn up on screw (1) until the
circuit breaker just trips. Continve to turn the screw an
additional one turn. NOTE: During this adjustment
operation, hold the armature firmly against the magnet,
but do nol exert excessive force that will result in
incorrect adjustment due to distortion.

4. Charge springs and close circuit breaker. Push
up on the thin armalure and adjust screw (1} wusing
the same procedure as in step 3 above. -

=~

bisature

Fig. 18 — Armature TripiTravel Adiuslment

5. Readjust the trip travel ot the other two poles
using the same procedure (steps | through 4).

Field Testing of
Electro-Mechanical Overcurrent Trip Devices

Refer to I-T-E 1B-9.1.7-5 for complete testing of de-
vices using high current test seis

Refer to I-T-E I1B-9.1.7-7 fox testing of long-time de-
lay elements using the |-T-E “1TD Test Device''.

SOLID STATE
OVERCURRENT TRIP DEVICE SETEINGS (See Fig. 19)

No odjustments are necessary im selecting trip settings
on this tip device. The seledor plugs (solid circle)
allow flexibility in settings and may be moved from one
plug tap to another, consistent, kowever, with the pickup
and time band settings necessary for proper circuit pro-
tection. Maoke certain that the selector plugs are pushed
in completely for proper operafion. if a plug is left out
or not secure, the aflected element will trip ot the mini-
mum setting shown, for safety, but coordination will be
affected. .

Field Testing of
Solid State Overcurrent Trip Devices

Refer to I-T-E 1B-9.1.7-21 for complete testing of
these devices.

© fpere T grar

GROUND

PICRUP DELAY PICKUF
1$ © o] Co®c 9 B o Sooco@J
PERE TAP LONG-TRE INST

[ [soLo srare 1ip ]
® i\

7 | OB

Fig. 19 — Solid State Overcurrent Tsip Device
Type $5-5G Shown
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LUBRICATION

The K-line circuit breakers are lubricated during foc-
tory assembly as follows:

1. All mating surfaces of moving current.carrying
joints have been lubricated with NO-OX-ID speciol
Grade "'A" grease monufoctured by Dearborn Chemical
Company.

2. All other mechanism ports, bearings, pins, etc.
have been lubricated with NEBULA EP 5F manufactured
by the Humble Oil and Refining Company.

The circuit breaker requires no lubrication during its
normal service life. However, if the grease should be-
come contaminated or if parts are replaced, any relubri-
cation should be done with NO-OX-ID or NEBULA
grease as applicable,

NOTES:
1. Do not use NO-OX-ID grease on any main and
arcing contact surfaces.

2. It is recommended that the primary disconnects be
maintained by renewing the NO-OX-ID grease during
maintenance periods.

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

4. Do not allow grease to be deposited on any latch
roller surface during relubrication.

5. The charging motor is sealed and no lubrication
is required.

6. DO NOT LUBRICATE OVERCURRENT TRIP DEVICES.

DIELECTRIC TEST

if the insulation has become contaminated, or routine
tests are required, the test voltages to be applied for
one minute to test the ability of the insulation to with-
stond 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.

On K-600$ through K-2000S circvit breakers, connect

all sixteen terminals of the power shield solid state logic
box together and to ground when conducting tests listed
in Table 2. These terminals are located under the lower
front cover of the fogic box.

An odditional dielectric test should be performed on
K-600S through K-2000S circvit breakers as follows:
Connect all sixteen terminals of the power shield solid
state logic box together and apply 500 V oc between
the sixteen terminals and metal parts normally grounded.

- BLECTRICAL CHARACTERISTICS OF CONTROL DEVICES

For closing and tripping currents, voltages and

ranges, refer to Table 3, page 20.

For undervoltage trip devices, standard voltages and
operating data, refer to Table 4, page 20.

Current values are average steady state values.
Momentary inrush currents for all charging mojors and
oc coils are approximately 6-8 times these values.

RENEWAL PARTS

I-T-E recommends only those renewal parts be stocked
that will be required to insure proper and timely mainte-
nance for normal operation of the circuit breakers.

Refer to Renewa! Parts Bulletin RP-9.1.8-1 for com-
plete ordering information and Parts List. A copy of this
bulletin will be furnished on request.

The minimum quantity of assemblies and items recom-
mended in this bulletin is predicated on infrequent re-
placement of parts based on accumuloted tests ond
operating experience. Total assemblies are recom-
mended for fast replacement, when necessary, to return
the breaker to service as quickly as possible. Then cer-
toin reploced assemblies, such as the stationary upper
terminols, can be returned to the factory for nominal
reconditioning. The bulletin contains specific part order-
ing instructions; and if desired, specific instructions
regarding replacement of those port assemblies recom-
mwended, that are not obvious, are also ayailable if
osdered.

TABLE 2

TEST VOLTAGES TO BE APPLIED FOR ONE MINUTE
10 TEST YHE ABILITY OF THE INSULATIGN T0 WITHSTAND OVERVOLTAGES

Bresker Open

Breaker Closed Breaker Open or Closed

Breaker in Service 1650 V¥ ac -- 2300 V dc

1658 ¥ ac -~ 2300V dc

1125V ac -- 1600 V dc

Short Circuit
a and b as above

or
After Storage as. Between line and ». Between terminals a. Between control circuit
load terminals sed metal parts and metal parts normally
¢ and metal parts nermalily grounded, grounded,
nosmally grounded. NOTE: Motor must be dis-
b. Between phases. connected from control
b. Between {ine and cirtcuit for this test.
load terminals
After 1320 V ac -- 1860 YV dc 1328 ¥ ac -- 1860 YV dc g00 vV ac -- 1260 V dc

2 snd b 2s above

8 8s above
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TABLE 3
ELECTRICAL CHARACTERISTICS OF CCNTROL DEVICES
CLOSING AND TRIPPING CURRENTS, VOLTAGES AND RANGES
Average Shunt
Closing Shunt Closing Relay Closing Trip
Motor Trip Current Amperes Circuit Circuit Recommended
Type Nominal Current Current Yoltage Yoltage | Control Fuse
Breaker Control Voltage Ampetes Amperes |[Anti-Pump! Release Range Range Size
K-225 115 Vv ac 60 cycle 10. 6.5 .4 1.5 85-125 $0-125 10 A
thru 230 V ac 60 cycle 5. 1.1 .2 .75 190-250 190-25 10 A
K-2000 d > ! 80-250
and 48 V dc 25. L u .15 1.33 35-40 28-60 15 A
K-600S
thry 125 ¥ dc 10. 1.3 .06 .7 80-130 70-140 10 A
K-2000S
250 V dc 5. .65 .03 .3 180-260 140-280 10 A
TABLE 4

UNDERVOLTAGE TRIP DEVICE

STANDARD VOLTAGES AND OPERATING DATA

Current | Maximum
at Rated Pickup Dropout Yoltage
Service Voltage Yolts Yo!tage Range
115 ¥V ac 60 cycle 0.5 92 35-69
230 V ac 60 cycle 0.2 184 69-138
480 YV ac 60 cycle 0.1 384 144-2088
48 V dc 0.32 38 14-29
125 ¥ de 0.2 100 38-75
250 v dc 0.1 200 15-150

I ITE Imperial Corporalion
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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 curr-
ent 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 incorporate the
solid state overcurrent trip devices. A K-1600S circuit
breaker is 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 furnish-
ed for three pole, ac operation.

All circuit breakers can be furnished as drawout or sta-
tionary mounted and are available as manually or electrical-
ly 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 op-
tional features are also available.

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

These instructions should be read thoroughly before
handling, installing and/or operating the circuit breaker.

[ *ECEIVING AND STORAGE

Immediately upon receipt of the circuit breakers, examine
the cartons to determine if any damage or loss was sustain-
ed during transit. |f injury or rough handling is evident, file
a damage claim at once with the carrier and promptly noti-
fy the nearest District Office. Brown Boveri is not respon-
sible for damage of goods 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, difficulty may be experienced in
making a claim for damages not evident upon receipt. Use
care in unpacking in order to avoid damaging any circuit
breaker parts. Check the contents of each carton against
the packing list before discarding any packing material.
1f any discrepancy is discovered, promptly notify the near-
est District Office. Information specifying the purchase
order number, carton number and part numbers of damag-

ed or missing parts should accompany the claim.
Circuit breakers should be installed in their permanent

location as soon as possible. {See Basic Handling below.)
If possible, a drawout circuit breaker should be stored and

tocked in the “DISCONNECTED " position in its 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 and the carton should be sealed
to prevent infiltration of dirt. Where conditions of high '
humidity prevail, the use of heaters is recommended, re-
gardless of the method of storage selected.

BASIC HANDLING INSTRUCTIONS
Once the circuit breaker has been removed from its
shipping carton, it should be turned to the upright position
and placed on a flat surface to avoid damage to breaker
parts. For safety, all handling in this position should utilize
the lifting yoke (20, Fig. 1).

CIRCUIT BREAKER OPERATION

CIRCUIT BREAKER RATING

The continuous current rating is established by the
frame size of 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 rat-
ings may raise the temperature of the circuit breakers be-
yond their design limit and thereby affect the life of the
circuit breaker. Thus, any ong-time pickup setting exceed-
ing 100% of the frame size is to be used only for coordina-
tion, 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 closing operation. The closing springs are charg-
ed by a motor. The spring energy is available to close the
circuit breaker, thus referred to as ‘stored energy.’’ Closing
springs are normally charged when the circuit breaker is
opened. |f 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
models, the springs are automatically discharged when rack-
ing the circuit breaker from the disconnected to the with-
drawn positicn.

met in connection with instaltstion, operation, or maintensnce. Should further information be desired or should particulsr probiems
arise which are not covered sufficiently for the purchaser’s purposes the metter should be referred to the nearest District Otfice.

" T hess instructions do not purport to cover sll detsils Or varistions in equipment nor to provide for every possible contingency to be
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Arc Chute

. Auxitiary Switeh

. Secondary Separable Contacts
. Racking Cam Assembiy

. Overcursent Trip Device

. Positioning Pins

Closing Spring Charging Notol

. Escutcheon Assembly
. Automatic Trip Indicator
_ Motor Disconnect Switch

. Locking Rasp

_Eectrical Close Push Button
. Wanual Trip Button

. =QPEN" or “CLOSED™ Indicator
. Racking Shutter

. Ciosing Spring Charge indicatos
. Wanual Close Lever

_ Selt Atigning Dust Plate
. Wameplate

. Lifting Yoke

. Racking Crank

. Removable Maintenance Handle
. Track

. Latch

. Retaining Screw

. Retainer

.
8.

Position Indicator
Ciadle

. Fig. 1 — Typical Electrically Operated, Drawout Type

K-1600 Circuit Brecker
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CLOSING SPRING OPERATION (Monually Operated)

In one continvous downward pull of the handle the
two closing springs are charged, and near the end of
the stroke are dischorged to fast close the circuit breoker.
During closing, the tweo opening springs ore charged.

ESCUTCHEON OPERATING FEATURES

Monually and electrically operated circuit breakers
are provided with an extendible escutcheon face plote.
This esculcheon provides a ceniral areo for the controls
which are mounted directly on the circuit breaker,

The controls for the electrically operated circuit
breaker (Figure 1} induded in the escutcheon foce
plote are: (19) nomeplate giving the vorious ratings
assigned to the particular type of circuit breoker, (13)
manual trip button, {17} manval close lever, (12) elec-
trical close push button switch, {10) motor disconnect
switch, (14} “"OPEN" ond *CLOSED"* position indicator,
{9} outomatic trip indwator with optional facilities for
olarm indication ond for lockout, (11) means for pod-
locking 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 dosing spring chorging or mainte-
nonce work.

The monually operated circuit brecker includes o
manuo! closing handle but does nol include the elec-
trical close push button switch, motor disconnect switch,
manual close lever, spring charge indicotor or mainte-
nance handle.

All drawout circuit breokers have the racking shutter

" (15) that must be raised to ollow inserting of the rack-

ing crank (21).

A self-oligning dust plate {18) immediately behind
the escuicheon foce plate is used to exclude dust from
the circuit brecker compartment. On drawout type cir-
cuit breakers, the escutcheon face will protrude through
the front door of the comporiment when the circuit
breaker is in the “TEST" ond “DISCONNECTED" posi-
tions. In these positions, the dust plate still functions to

exclude dust.

Circuit Breaker Nomeplate (Figure 1, item 19)

The circuit breaker mameplate contains information
regarding (1) the monufacturer's nome and address,
(2) type of circuit breaker design, (3) serial number
of circuit breaker, {4} continuous current roting of
frome size, {5} short drcuit current rating o rofed volt-
ages, {6) frequency, (7} short time current.

Manval Charging Handle (Manually Operated]

The monual charging handle is @ T-shaped lever used
on manually operoted circuif breokers to charge the
closing springs and close the circuit breaker in one con-
tinvous downwaord stroke.

Manual Trip Button {FRgure 1, ltem 13)

The monval trip button, when pushed, trips the cir-
cuit breaker to “OPEN."

Circuit Breaker “QPEN'' or “CLOSED" Indicotor
(Figure 1, ltem 14)

This indicotor shows the physical position of the cir-
cuit brecker contacts.

Automatic Trip Indicator (Figure 1, ltem 9)
{Not including undervoltage, olorm switch or lockout)

The outomatic trip indicator is provided os standord
equipment on the K-line® Grcvit breokers and is used
to indicate the operotion of the overcurrent frip device.
This device is an indicotor only and does not prevent
the circuit breaker reclosing.

Upon on overcurrent trip operation, the indicator
protrudes from the front plate opproximately % inch.

The automatic trip indicator should be reset ofter
eoch trip indication by pushing back into its normol latch
position. The operator should investigate the couse of
tripping before resetting the ovtomatic trip indicator
and subsequent reclosing the circuit breaker ofter on
outoge which results in on operation of the indicator.

Automatic Trip Alarm Contacts (Hand Reset)
{Figure 1, ltem 9}

An olarm switch for remote electrical indication, which
is oplional, shows when outomalic tripping hos occurred.
This is accomplished by adding o precision snop switch
to the gulomatic trip indicalor assembly. The automotic
trip indicator actuotes the roller on the alarm switch
which in turn couses a normally open contact to close
and a normally closed contoct to open on overcurrent
trip. The olarm contact is manvally reset by pushing the
trip indicator {9) bock into its normal position,

Avutomatic Trip Lockout (Hand Reset) (Figure 1, ltem 91}

An odditional device (which is olso optional} moy be
added to the automatic trip indicolor assembly device
which serves to mechanicatly prevent reclosing the cir-
cuit brecker after an outomalic trip operation. When
the trip indicator is pushed in, the circuit breoker mecho-
nism can then be operated to close the circuit breaker
contacts.

Podlocking Device (Figure 1, ftem 11) .

All K-line circuit breakers are equipped with means
of padlocking the circuit breaker mechanism in o trip-
free position. This is accomplished by the vse of a lock-
ing plate to maintain the manual trip button in a trip-
ping direction when the locking plate is held forword by
one or more padlocks. To oblain the condition for pod-
locking the circuit breaker in the open position, the man-
val trip bution is pushed inword. Then the padlock plate
is pulled out and the podliock inserted into the verticol
slot. In this position, the mechanism is mointained trip
free and the contoct arm connot be moved o the closed
position.

On circuit breakers equipped with drawout mechanism,
the padlocking device is ossocioted with the drawout
interlocking mechonism so that the circuit breaker can-
not be moved from any of its three bosic drawout posi-
tions of “CONNECTED °, “TEST" or “DISCONNECTED™
with the podiocking in effect.
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Closing Spring Chorge indicotor {Electrically Operated)
(Figure 1, ltem 16)

Under normal operating conditions, the closing springs
are avtomatically charged ofter each tripping operation.
However, there ore occasions when the springs will be
in @ discharged state, Therefore, it is desirable that
means be avoilable to indicate the chorged or vncharged
condition of the closing springs. This is accomplished
by o visuol indicotor seen through an aperture in the
escutcheon plate. The indicator is marked *SPRINGS
CHARGED' and "'SPRINGS UNCHARGED.™

Motor Disconnect Switch {Electrically Operated)
{Figure 1, ltem 10)

The motor disconnect switch is o double pole, single-
throw toggle type switch connected in series with the
charging motor circuit ond is used to disconnect the
motor from the voltage source. This cut-off switch is
used (1), when it is desiroble to prevent automotic
recharging of the closing springs just prior to taking the
circuit brecker out of service for maintenance and (2),
for control wiring dielectric test. The motor must be dis-
connected for the control wiring dielectric tes and sub-
sequently tested of 540 V ac or 760 V de.

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

The electrical close push button is used to electrically
close the circuit from the escutcheon. This contact is
connecled in series with the latch release coil {52X}.
Energizing the latch release coil allows the chorged
springs to close the circuit breaker.

Maonual Close Lever (Electrically Operated)
{Figure 1, ltem 17}

The manual close lever is provided on electricoally
operated circuit breokers to provide a means of closing
the brecker without control power.

Racking Mechanism (Drowout Breaker)

The rocking mechanism may be used to move the
circuit breaker to any one of its three positions (“"CON-
NECTED', “'TEST" or “DISCONNECTED"'). All of these
positions are ottainable with the cubicle door closed.
The rocking shutter (15, Fig. 1), which must be fifted to
goin occess to the rocking mechonism, is interlocked with
the circuit brecker so that the circuit breaker contocts
must be open before the shulter may be lifted to rack
the circuit breaker o onother position, The circuit
breaker can not be closed when the shutter is open.
The circuit breaker may be padlocked open by means
of the locking hasp. This automatically locks the rocking
mechanism. With the “TRIP"* button {13, Fig. 1) de-
pressed, the locking hasp (11, Fig. 1) may be pulled
ouvtword, accommodating from one to three podiocks,
when the shutter is closed ond the circuit breaker is
tripped. The shutler can not be lifted and the breoker
contacts can not be closed when the locking hasp is
resirained by one or more podlocks.

There are two sets of arrows ond indicoting lines
to show the circuit breoker position. One se! is utilized
with the comporiment door closed and one set with

the door open.

OPERATION OF DEVICﬁS

Electro-Mechanicol Ovarcurrent Trip Devices
Type K-225 thry K-2000 Circuit Breakers
(Figures 14 thru 18)

(A} Type OD-3 General Purpose Overcurrent Trip
Device. The type OD-3 overcurrent trip device, for gen-
eral purpose applications, provides long-time delay trip-
ping on moderate overcurrents which are obove the
long-time pickup setting; and instantaneous tripping on
foult currents above the instantoneous trip selting. This
device must be properly set lo provide adequale protec-
tion for an electrical system. Three odjustment screws
on the bottom of the device provide independent control
of the long-time pickup, instonloneous pickup ond
omount of time deloy. The nomeplate of this device
shows the setting of these odjustments ond the range of
settings which ore avoiloble. For information on the
time-current characteristics of this device, request G copy
of TD-6693.

(B) Type OD-4 Selective Overcurrent Trip Device.
The type OD-4 overcurrent trip device, for selective
tripping applications, provides long-time delay ond
short-time delay tripping. Independent adjustment of
both pickup and time delay is provided for both types
of tripping. The nomelate of this device shows the
settings which are ovoilable. For information on the
time-current charocteristics of this device, request o copy
of TD-6694.

(C) Type OD-5 Triple-Selective Overcurrent Trip De’
vice. This overcurrent trip device is similar to the OD-4
except that an instantaneous trip choracteristic is added
to the long-time deloy ond the short-time delay func-
tions provided on the OD-4. For information on the
time-current characieristics of this device, request o copy
of TD-66935.

{D) See Tabie 1 on focing poge for complete list of
Electro-Mechanicol standard overcurrent trip devices
available. See Maintenance Section for odjustments.

Power Shield™ Solid State Overcurrent Trip Devices
Type K-6008 thru K-2000S Circuit Breakers
{See Figure 19)

This device includes the power supply sensors, over-
current sensors, Power Shield solid stote logic assembly,
magnetic latch and the interconnecting wiring. Eoch
phase of the circuit breaker hos o power supply sensor
and overcurrent sensor. The Irip elements thot ore avoil-
oble are: long-time delay, instantoneous, shori-time
delay ond ground fault, On o 3-phose A-wire syslem,
an additional remole sensor, mounted in the neutrol
bus, is required for complete ground foult protection.

The logic ossembly is mounted near the front of the
circuit breoker and with the cubicle door open the
overcurrent control panel is readily occessible. This
device must be properly sef, os required by individual
circuit conditions, to provide odequate protection for on
electricol system. The movable plugs on the control
panel provide independent control of the long-time,
short-lime, instonfoneous and ground foult pickup ond
amount of time deloy. The crcurrent device, with the
exception of ground foult, w il trip at the value of tk
AMPERE TAP setting times the plug setting of the varie
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pickup elements. The ground fault trip value will be
the plug selting volue times 100, os indicated on the
nomeplate.

{A) Type $S-3. This trip device is for general pur-
pose opplication. It provides long-time delay tripping
on moderote overcurrents, which are above the long-
time pickup setlings, ond instantaoneous fripping on fault
currents obove the instantaneous trip setting. For infor-
mation on the fime-current characteristics of this device,
request a copy of TD-6966 (TD-9001°).

(B) Type S55-4 Selective Overcurrent Trip Device.
This trip device, for selective tripping application, pro-

{C) Type $5-5 Triple-Seleclive Overcurrent Trip De-
vice. This device includes the trip elements found in both
the $$-3 and S$5-4; i.e., long-time delay, short-time
delay, and instantaneous tripping. For information on
the time-current chorocteristics of this device, reques!
o copy of TD-6967 (TD-92002°).

{D) The obove three solid state overcurrent trip
devices are available with ground faull protection and
are designated by the types $5-3G, §5-4G and $5-5G.
For informotion on the time current choracteristics of this
fecture, request a copy of TD-6968 (TD-9005°).

{E} See Toble 1A for o complete list of standard

vudes. long-h.me delay on.d short-time delay t‘ri?pmg. Solid State overcurrent trip devices.
For information on the time-current characteristics of *
this device, request o copy of TD-6967 {TD-9002°).
TABLE
STANDARD ELECTRO-MECHANICAL OVERCURRENT TRIP DEVICES
Overcurrent Trip Element Time-Current
Device Long- | Short~- jinstan- Chatacteristic
Type Time Time |taneous Cutve
00-3 X X 18-5693
00-4 X 10-6684
00-5 X X 10-6695
00-6 X X 10-66995
00-7 X Hone
00-8 X None
0D-9 X 10-6699
00-10 10-6699

NOTE: 00-3 long-time deiay element has one time
delay band only. All other long-time & short-time
delay elements have three lime delay bands.

TABLE 1A
STANDARD SOLID STATE OVERCURRENT TRIP DEVICES

Overcurrent Trip Element Time-Current Characteristic Curve
Device Long- | Short- {instan- Device in Device in
Type Time VTime |taneous| Ground RED CASE GRAY CASE*
$8-3 X X 10-6966 10-9001
_ 10-6966 10-9001
§5-36 X X 10-6368 10-8005
$S-4 X X 10-6967 10-9002
10-6967 10-9002
§5-46 X X 10-6968 10-9005
§S-5 X X X 10-6867 10-9002
10-6967 70-8002
$5-58 X X X 10-6968 10-9005

boo

NOIE: Time-current charscteristic curves sre not included in this
because separate coordinslion curves are normally provided

with esch order. When fisld catibration is performed, necesssry
instruction books (refer to page 18) witl be provided and will
include #l! pertinent timing information,

® Dovice in GRAY CASE (Current Manutacture)

10-6966, 10-6967 & TD-6968 apply to Device in RED CASE
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Control Device (Electrically Operated)

The control device (Fig. 12) is furnished on elec-
trically operated circuit breckers. 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 loich
release reloy (52X)}. The schematic diogrom of the
control circuit (Fig. 2) illustrates the function of this
device. In addition to its electrical functions, the base
of the device provides o termina! block for the 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 releosed (opened) before the
breaker can be reclosed. This prevents closing the cir-
cvit breaker more than one time unless the close con-
tacts are first released.

Auxiliary Switches {Figure 1, Item 2)

The auxiliary switches contain the o' and *'b'* con-
tacts (Fig. 2) ond are furnished in 4 or 8 contact ar-

STATIONARY

LECEND

% - Charging Notor
1C - Trp Lol
B0S - Charging Botor Besconnect Seolch

L8/1. LS/3 - Limit Switch tontacts
Clesed When Springs sre Sischarged,
Open Bhen Springs are Charged

L$/2 - Lisrt Sweteh Contacts
Som When Sorings are Bischarged,
Clesed When Springs sre Charged

L/ - Contact Clesed Wen Bresker ¢s Closed
L/b - Contact Open When Sresker is Closed
$21 - Latch Reloase Coil
ST - Centrel Lol
S2T/1 - Leckeut Retsy Contact, Bormatly Open
S/1 - Leckout Reloy Contact, Sormally Clesed

rongements. They are mechanicolly interconnected with
the moin circvit breaker contacts such that, with the cir-
cuit breaker closed, the "o’ conlacts are closed. With
the circvit breaker open, 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 decreases to 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. The undervoltage trip device
is an integral unit which may be added to the circuit
breaker either at the factory or in the field.

The undervolioge device may be connected so thot
the automatic trip indicator [Figure 1, liem 9} will pro-
trude from the front plate when the brecker is tripped
by the undervoltage device.

See Table 4, page 20, for electrical characteristics.

DRAWOUT

Fig. 2 — Typical Schematic Diagram of Control Circuit
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INSTALLATION, INITIAL TESTING AND REMOVAL
(Drowout & Stationary)

FOR SAFETY: When installing or removing stationary
breakers, the supply for primary and control circuits must
be de-energized ot all times. Testing of stationary
circuit breakers to be done with the primary supply
circuit de-energized.

For initia! installotion of drawout breakers in the
“CONNECTED" position, the supply for the primary
circuit should be de-energized. Testing of the drawout
breoker to be done in the test position.

-NOTE: (K-225 thru K-2000 Circuit Breakers) Prior to
inserting the circuit breaker into the switchboard and
with the brecker in the upright position, exercise the
three long time ormotures (%" wide armatures) severol
times until resistance to motion has increased, indicating
thot the oil dashpot is functioning properly. Improper
operation can result because the circuit breaker is ship-
ped or stored on its back. This causes the oil in the
doshpot to be displaced and an air bubble can be trap-
ped under the piston. The exercise removes the air to
permit proper operation.

INSTALLATION (Stotionary Type)

Lifting yoke (20, Fig. 1) should be used to move the
brecker 1o the switchboard; however, other handling
means will be required to move the breaker into posi-
tion inside the switchboard.

INSTALLATION (Drawout Type)

To insert the circuit breaker into its compartment,
proceed as described below:

(Refer to Fig. 1)

1. The circuit breaker must be in the “OPEN' posi-
tion, 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. Open the compartment door and pull out the
right-hand and left-hand tracks (23} to the fully ex-
tended and latched position.

3. Using a lifting yoke, lower the circuit breoker so
that the positioning pins (6] (two each side of circuit
breaker] rest in the cut-oul sections of each track (23).

4. Remove the lifting yoke and push the circuit
breaker toward the compartment. The circuit breaker
will slide in the cut-out sections of the tracks until the
positioning pins reach the end of the culouts. An oddi-
tiona! positive push will automatically release the two
lotches (24). This ollows the circuit breaker to move
toward the compartment until the racking cams (4] stop
against their guides on the cradle (28).

5. Lift shutter (15) covering the racking opening,
insert racking crank, and turn cronk clockwise, pass
through the “"DISCONNECTED™ position, until the posi-
tion indicator or the crodle {left side) shows “TEST™
position. Rern ve rocking crank.

CHECKING CIRCUIT BREAKER OPERATION IN “TEST"
POSITION (Electrically Operated, Drowout Type)

{Refer to Fig. 1)

1. Manvally reset outomatic trip indicator (9) if it
prolrudes approximately ¥2”. Push in to reset.

2. Turn motor disconnect switch (10} 1o “"ON" posi-
tion ond closing springs will automatically charge,

3. Close circuit breaker by locol close button and
trip by loca! trip button.

NOTE: All breckers have o manual trip button. The
local close button for electrical breckers is stondord.
The focal trip button for electrical breakers is optional.

4. Close and trip circvit breaker by means of remote
control swilch.

5. Check each auxiliary device for proper operation.

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

CHECKING CIRCUIT BREAKER OPERATION IN “TEST"
POSITION (Manually Operated, Draowout Typel

{Refer to Fig. 1 and Cover Photo)

1. Monuolly reset outomatic trip indicotor {9} if it
protrudes approximately % . Push in to reset.

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

3. Trip by manual “TRIP" button (13}).
4. Check each auxiliary device for proper operation.

5. Close the circuit brecker and check thaot the
shutter (15) cannot be lifted to ollow insertion of the
racking crank. This demonstrates that the circuit breoker
could not be racked out while closed in the connected
position.

CHECKING CIRCUIT BREAKER OPERATION IN “CON-
NECTED" POSITION (Drowout Type)

(Refer to Fig. 1}

With the circuit brecker in the “OPEN" position and
the motor disconnect switch (10) in the “OFF" position,
insert the rocking crank ond turn clockwise until the
position indicator on the cradle shows “"CONNECTED™
position.

CHECKING CIRCUIT BREAKER OPERATION (Stationary
Typel

Follow the same procedure as for the drawout circuit
breaker, excep! the circuit brecker will be in the “"CON-
NECTED" position. Primary supply circuit must be de-
energized.
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EMERGENCY OPERATION {Electrically Operated)

Electrically operated circuit breakers moy be charged
manually by @ removable maintenance handle (4, Fig.
3) for emergency operation.

The removable maintenance handle (4) is firs! posi-
tioned in two slots in the pawl carrier (2}. The handle
is then raised ond lowered in a pumping motion until
the pawl carrier (2] no longer rotates the ratchet
wheel (11, The breaker closing springs now fully
chorged are ready for a closing operation which is done
by raising the manval close lever (17, Fig. 1) on the
escutcheon.

NOTE: The motor crank arm (3, Fig. 3) will stop
occasionally .in such a position as to prevent charging
the springs with the handle. Should this hoppen, the
motor crank arm must be rotated manuaily by using @
screwdriver or similar tool to rotate the crank orm a
sufficient amount so that the springs may be charged
with the handle as described above.

CIRCUIT BREAKER REMOVAL (Drawout Type!)

To move the circuit brecker to the “TEST™ position
or to remove it from the compartment, proceed oS
follows:

{Refer to Fig. 1)

1. With the compartment door closed, trip the circuit
breoker by means of the remote mounted control switch
or manual "TRIP” button (13) on the escutcheon.

2. Lift racking shutter {15}, insert racking crank and
turn counterclockwise until position indicator {27} on the
right-hand side of the escutcheon shows ""TEST" posi-
tion. {NOTE: The circuit breaker may be tested in this
poshion——primory contacts are disconnected and the
control contocts are connected.)

3. Continue turning the racking cronk counterclock-
wise until the position indicator (271 on the right-hand
side of the escutcheon shows +DISCONNECTED™ posi-
tion.

4. Open compartment door and dischorge closing
springs {electricaily operated breakers only} by lifting
the manual close lever (17) on the esculcheon and then
pushing the manual trip button on the escutcheon. Place
motor disconnect switch (10) in the "OFF’* position,

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

-

il RPN 4
4
P

POStON Of MATENANCE
MANOLE FOR NORMAL
PG OPLAATION

I Ratchet Wheel 4 femovadie
7 Pasl Catrrer Waintenance Kandie
3 Notor Crank Aie 5 Contio! Device

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

6. Pull circuit breaker forward until tracks (23) ore
in the fully extended ond lotched position.

7. Using o lifting yoke, jus! pick up the circuit breoker
weight.

8. With a positive pull, release positioning pins from
cul-out sections of the trocks. .

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

10. Releose lotch {24) on each track, push trocks
into the compartment, and close compartment door.

NOTE: For safety, if the closing springs ore chorged,
they will be cutomatically discharged when inserting of
withdrawing the circuit breaker in the switchboard
compariment.
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MAINTENANCE
SAFETY NOTES

De-energize both primary and control circvils before
moking any inspections, adjusiments or replacements of
ports. Make certain breaker is open by observing
indicator (14, Fig. 1}, ond closing springs are not
charged by observing indicator {16, Fig. 1).

When it is necessary that the closing springs be
charged, or the circuit breaker be closed, make sure
to stay clear of operating parts.

Stationory breakers should be checked for operation
with the control circuit energized and the primary power
de-energized. Drowout breckers should be withdrown
to “TEST'" position for checking the breaker operation.
For further inspection, adjustments, cleaning or replace-
ment of parts, the drowout circuit breaker should be
withdrown and moved to a suilable area.

Stationary breakers should likewise be removed, but,
if remova!l is not possible, then the primory and control
circuit sources MUST BE DE-ENERGIZED.

PERIODIC MAINTENANCE INSPECTION

The sofety and successful functioning of the con-
nected opparotus depends upon the proper operation of
the circuit brecker. Therefore, it is recommended that
a maintenance program be established that will provide
for o periodic 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
lood current switching. If the listed number of opera-
tions are not completed in the first year of service, the
circuit breakers should be inspected regardless. The
circuit brecker should also be inspected ofter a short
circuit or severe overlood interruplion, regardless of time
period or number of operations.

Where unusual service conditions, as covered by ANSI
Stondord C37.13, exist, it must be assumed that these
conditions were considered at the time of order; that the
equipment supplied wos designed for the specicl appli-
cotion; and that an oppropriate supplemental mainte-
nance program has been developed., These mainte-
nance instructions only cover circvit breakers used under
the standard usvol service conditions.

The inspection should include opening and closing
the circuit breaker electrically ond monually. The unit
should be visuolly inspected for loose or damoged ports.
Arc chules, contacts and insulation structure should be
inspected os described below.

ARC CHUTE (Refer to Fig. 1)

Removal

1. If the circuit breaker has o solid state overcurrent
trip device, it is necessary fo remove two V" diameter
screws fastening the solid state control assembly. Move
the assembly for access to the arc chute retaining screws.

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

3. Pull the orc chute forward slightly then {ift to
remove.

Examination

1. Discoloration or slight eroding is not harmful.

2. Arc runners or cooling plates that are burned, or
moldings that are cracked or broken require replace-
ment of the arc chute.

Replacement

1. Properly position the arc chute in the upper
molding.

2. Position retainer (2&) and insert and tighten
screw (25).

3. Reploce the solid siate control assembly.

.

CONTACTS

1. Remove dirt or grecse on contacts with a clean
lintless cloth.

2. Pitting or discoloration is not detrimental unless
it interferes with proper contact adjustment.

3. Small burrs on the arcing contocts to be removed
by filing olong contour of the contact. Do not let filings
fall into the mechanism.

4. Replace badly burned and pitted contacts that do
not mee! correct adjustment requirements.

5. If contacls ore replaced or filed, then it is neces-
sory to check the contact adjustment.

NOTE: Severcl operations ot two week intervals will
remove the effects of oxidation.

INSULATION STRUCTURE

Insulated ports should be checked for damage. Dust
ond dirt should be removed by air or wiped with a cleon
lintless cloth, Do not use any oil base solvents. Sproy
solvents vory as to type and are questionable. However,
externally ot rear terminals is the only critical areq,
which is easily wiped or blown out with air, so other
methods are not necessary. If contaminction is so greot,
means ore probably necessary to isolote the entire
equipment,
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Spring Liek
Svard

Sprang Link

L]

3 4 s
1 Escutcheon 4 8o, Esculcheon
7 Oust Plate (Right-Kand Side)
3 Spring. Dust Piate S Kotd-Up Lateh

Fig. 4 — Portiol View of Escutcheon Assembly
(Right-Hond Side) Showing Slow Close Lever for

Manually Operated Circuit Breokers

1 Yoder Wotding § Adjusting Stud
2 Statronsry Contact 1 VYore
3 Novabte Contact [ I T
S insvlates (Sell-locking)

Fig. 6 — Contact Adjustment for
Type K-225 Circuit Breckers

Fig. 4A

Kole for 1[4 tnch Ded.
Fin o1 Machine Scres

1 Cscytcheon & Bor, Escutcheon
7 Oust Piate (Reght-Hang S:0e)
3 Soting. Oust Plate § Pin, Close Block Lever

Fig. 5 — Partial View of Escutcheon Assembly
(Right-Hand Side) Showing Slow Close Lever for
Electrically Operated Circuit Breakers

1 Uppe: Bolding 1 Vohe

7 Stateonary Arcong Contact 8 Byt

3 Sovadie hicing Contscd (Selt-torhing)

S ftnsutster $ Wovadie Wain Contoct

§ Mjusting Stud 10 Stationary Eawn Centact

Fig. 7 — Contact Adjustment for
Type K-600, K-600S, K-800, K-800S Circuit Breakers
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ADJUSTMENTS

FOR SAFETY: See SAFETY NOTES in MAINTENANCE
section.

NOTE: The opercting mechanism must be operated
slowly, os described in section SLOW CLOSE PRO-
CEDURE, when performing any adjustment requiring
contact movement.

In order to close the circuit breoker, the racking
mechonism in drawout circuit breakers must be turned
1o a position such thaot the rocking shutter (15, Fig. 1)
is closed when the racking crank (21, Fig. 1) is removed.

SLOW CLOSE PROCEDURE

NOTE: The circuit brecker should be clamped down
during the slow close procedure to keep it from tilting
or moving.

Moanvally Operated Circuit Breokers
Refer to Fig. 4 unless otherwise noted.

1. On K-1600, K-1600S, K-2000 ond K-2000$ cir-
cuit breakers, at each of the two spring guards, loosely
install V. inch diometer pins or mochine screws. (See
Fig. 4A)

2. Insert a screwdriver or rod through the hole in
the escutcheon box (4) and mechanism housing as-
embly (right-hond side when focing the front of the
tcuit breaker). .

3. Using the top of the hole as the fulcrum and the
screwdriver or rod os the lever, depress the hold-up
latch {5) at A’ and, ot the same time, pull the operat-
ing hondle downward to slowly close the circuit breaker
contocts,

4. On K-1600, K-1600S, K-2000 and K-2000S cir-
cuit breakers, remove the two Y inch diometer pins or
mochine screws installed in step 1, after the slow close
operation is complete.

Electrically Operated Circuit Breakers

NOTE: The chorging cranks must be reset [see steps
8, 9, ond 10 below) ofter the last stow close operation,
or future electrical operation will be impossible.

Refer to Fig. 5 unless otherwise noted.

1. The closing springs must be charged; see spring
charge indicotor (16, Fig. 1).

2. lnsert o screwdriver or rod through the hole in the
escutcheon box {4) (right-hand side when facing the
front of the circuit breaker) and depress the close block
lever pin (5) ot "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 remain in the down
position,

4. Insert the mointenance hondle in the ratchet
:arrier and operale the handle to slowly close the
zontacts. (See Fig. 3 and "Emergency Operation™.)

To repect the slow close operation, conlinue with
the following steps:

5. Insert the maintenance handle and continve the
charging operation until the indicotor (16, Fig. 1) shows
*SPRINGS CHARGED"

6. Push manual "TRIP" button (13, Fig. 1} to open
the contocts.

7. Repeot steps 2, 3, and 4 above for the slow
close operation.

To reset the chorging cranks for normol electricol
operation, proceed as follows:

8. Repeat steps 5 and 6 above.

9. Lift monval close lever (17, Fig. 1) to close the
contocts. .

10. Push the manual “TRIP" bution (13, Fig. 1} to
open the contacts.

The circuit breaker is now ready for normal service
operotion with the chorging cranks reset ond the clos-
ing springs dischorged.

CONTACTS

Type 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 yoke (7]
and the insulator {5).

NOTE: On some citcuit breakers, the hex. portion of
the adjusting stud (6) must be centered between the

locknut on the adjusting stud and the insulotor.

NOTE: in the following steps 2 ond 3, if adjustment
is required, olwoys turn the adjusting stud (6) in the
direction to increase the contact pressure {counter-
clockwise when viewed from the insvlator).

2. Contact pressure is set by adijusting stud (6) for
1% inches, plus or minus 1/32 inch open air gop
measured at “A". Any adijusiment of contoct pressure
must be followed by step 3.

3. Following the slow close procedure, slowly close
the circuit breaker until the first confacts {2 and 3) just
touch. The other two poles should be within .032 inch
of touching. 1f not within .032 inch, then adjust stud
(6} of these two poles in the direction to increase pres.
sure 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 disassem-
bled, the torque of the nut ((8) Figures 6 and 7)} should
be checked. This should be adjusted to be between 15 and
25 foot pounds. 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 odjusting stud (6) must
be centered, within 1/16 inch, between the yoke (7}
and the insviotor (5).

NOTE: On some circuit breakers, the hex. portion of
the adjusting stud (6) must be centered between the
locknut on the odj. sting stud and the insulotor.

2. Contact pressure is set by odjusting stud {6} so
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1 Adjusting Stud SPEm0 SCALE

2 Woving Win Contacis
3 hicing Contacts (Vnn.pq rowﬂ)

Fig. 8 — Contact Adjustment for Type K-1600, K-2000, Fg. 9 — Latch Engagement ond
K-1600S and K-2000S Circuit Breakers Tripper Bar Lotch Engagement Adjustment
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Fig. 10 — Shunt Trip Device Adjustment Fig. 11 — Shunt Trip Device Adjustment
Type K-225 thru K-2000, Type K-600S, K-800S Circuit Breakers
K-1600S and K-20005  -cuit Breakers
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that there is o 5/64 1o 3/32 inch gap, at A", with
the circuit breaker closed. This con be checked with
5/64 ond 3/32 dia. wires {go and no-go) bent at 90
degrees. The 5/64 to 3/32 dimension is equivalent 1o
.025 to .032 wipe, verticol movement of the moain con-
tacts during main contact engogement of the slow close
operation. Atter odjusting, reclose the circuit breaker
ond recheck. Readjust if necessary. Any adjustment of
conlact pressure must be followed by step 3. Note
thot, after operation 3 is completed, conlact pressure
moy exceed the 3/32 inch dimension on two poles.
This is accepiable.

3. Following the slow close procedure, 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 not within 032 inch, then adjust stud
{46) of these two poles in the direction to increase pres-
sure until oll 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 disassembled,
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
carrying its current rating.”

Type K-1600, K-1600S, K-2000, K-20005 Circuit
Breakers {Refer to Fig. 8)

The main contact adjustment is to be made with the
breaker in the laiched closed position. The self-locking
adjusting stud (1) is to be turned to provide contact
pressure such that a 0.750 inch shim will just fit the
space {A) at the rear of the moving moin contacts (2).

After making this odjustment in contact pressure, open
the circuit breaker, then reclose the circuit breaker nor-
mally and recheck the {A} gap. Readjust if necessary.

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

The conlacts should now be in correct odjustment and
the brecker may be put in service. Note that if an ad-
justment is necessary for “'simultaneous’ make, the con-
tact pressure will increase on those adjusted poles. Thus,
a dimension of less than 3/4 inch indicates more con-
toct pressure, which is acceptable.

MECHANISM

The various mechonism adjustments described in the
following sections opply to all circuit breakers covered
by this Instruction Bulletin,

Latch Engagement (Bite) {Refer to Fig. ?)

The lotch engagement adjusting screw {3) is located
to the right of the right-hond mechanism housing (1].
it can be reoched easily from the top of the circuit
breaker.

To adjust the laotch (2} engogement, proceed os
follows:

1. Back off adjusting screw (3) to assure excessive
latch engogement,

2. Close the circuit breaker,

3. Turn adjusting screw (3} down slowly until the
laich just releases, tripping the circuit brecker.

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

Tripper Bar Latch Engogement (Refer to Fig. 9)

The tripper bar latch engogement adjusting screw (4)
is located adjacent fo the lotch engogement adjusting
screw (3).

To adijust the tripper bar latch engagement, proceed
as follows:

1. Back off adjusting screw (4) to ossure excessive
tripper bar travel.

2. Close the circuit breaker.

3. Turn adjusting screw (4) down slowly until the
latch just releoases, tripping the circuit breaker.

4. Bock off the adjusting screw (4) 3% turns,

Tripper Bar Load (Refer to Fig. 9)

The tripper bar load is measured by use of o spring
scale positioned as shown,

With the circuit breaker in the ““CLOSED™ position,
the push required to trip the circuit breaker must be
between 16 ond 29 ounces.

SHUNT TRIP DEVICE

Trip Adjustment ’
Type K-225 thrv K-2000, K-16005, K-2000S

{Refer to Fig. 10)

1. Back “off trip rod {1) until it will not trip the
circuit breaker with the armature {6) pushed up os far
as the travel will allow.

2. Close the circuit breaker,

3. Push up on the ormature {6) at A" as far as
the armature trovel will allow.

4. Hold the ormoture as positioned in step 3 ond
turn tip rod (1) down until the circuit breaker just trips.

5. Turn trip rod (1) down an additional 3 turns.

Trip Adjustment
Type K-600S, K-800S

(Refer to Fig. 11)

1. Turn hex. head adjustment screw (1) counter-
clockwise (viewing from head end) wuntil the circuit
breaker will not trip when the ormature (2) is pushed
in as far as travel will allow,

2. Close the circvit breaker.

3. Push in on armature (2) as far os the armature
travel will allow.

4. Hold the armoture as positioned in step 3 and turn
the hex. heod odjustment screw (1) clockwise until the
circuit breaker just trips.

5. Turn the hex. head adjustment screw (1 an addi-

tiona!l 1 turn.
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CONTROL DEVICE (Refer to Fig. 12)

The control device is adjusted before leaving the
factory. It is recommended that no attempt be mode
to adjust the internal relays and contacts of this device
in the field. If replocement of the control device is
required, the close latch release rod {5} overiravel may
be adjusted as described below.

Close Latch Release Rod Overtravel

1. Bock off on close lotch release rod (5) and check
that the circuit breoker will not close by attempting to
close it electrically or manuolly 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 the close latch release rod in this position, turn
vp on close laich release rod (5) until the circuit breaker
closes. Turn close latch release rod (5) up an additional
1V, turns.

. ./ -,
___/&f{ /K o )
D

\\_\ ,'
£ — " '
-- D/}) J&_S 2

1 fotier, Close Latch
2 Owrging
3 Actuatos, Limit Switch

s Close Latch Relosse fod

8 Spring. Close Lateh Relsase Rod
7 Secongsry Closs Latch

§ Primyry Close Letch

Fig. 12 — Control Device Adjustment

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

1. Turn odjusting screw {1) out os far as possible so
that the circuit breaker will not trip when the magnetic
lotch trips.

2. Remove the terminal block cover on the solid state
assembly by removing two {ower screws (Fig. 19}.
Disconnect two wires af terminals 15 and 16.

3. Close the circuit breaker.

4. While lightly holding down ot point “A” so that
the lever {2) does not move through its full stroke and
trip the circuit breaker, momentarily apply the voltoge
{3V) from two dry cell batteries, size ‘D", fo the two
wires [+ to wire 16, — to wire 15) that were discon-
nected in operation 2. The magnetic latch should trip.

5. Graoduolly release the hold on lever {2).

6. While holding the lever (2) in the tripped' posi-
tion, turn in on screw (1) until the circvit brecker just

trips, then turn in one additionol turn.

7. Reploce wires 15 and 16 and the terminal block
cover.

TZIPPED
PosiTiON)

LATCHED
posi1TioN

Fig. 13 — Magnetic Latch Trip Adjustment
Type K-1600S ond K-2000S$ Circuit Breakers
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ELECTRO-MECHANICAL
OVE_RCURRENT TRIP DEVICE ADJUSTMENTS

Long-Time Delay Band Adjustment
OD Types 4, 6, 20, 61 (See Fig. 15}
OD Type 5 (See Fig. 16)

Turn the odjustment until the top of the long-time
deloy indicator is in line with the desired delay line
(Fig. 14). Push the armalure toward the magnet,
allowing time for the oil in the dashpot to be displaced.
Release the armature, allowing the armature to reset.
Check to see that the long-time indicator ond line are
in line. Readijust if required, and recheck by pushing
the ormature and allowing it to reset.

NOTE: OD-3 has only one long-time deloy seiting;
which is factory set and therefore adjustment is not
required.

Pick-Up Setting Adjustments (See Fig. 14)

Pick-up settings may be changed by turning the
oppropriate adjusting screw until the moving indicator
lines up with 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
second pick-up point from the top, etc.

Short-Time Delay Adjustment
OD Types 4, 5, 9, 10 {See Fig. 17)

Move the lever toward the left of the circuit brecker
so that the short-time step pin can be moved to the
desired short-time delay pin hole. Make certain the
step pin drops into the pin hole.

Cotl Rateng —— oD -

instantaneous Pickup Points

fo1 00-3, 6, 7. 20, 328 61 _
Short-Time Pickup Points
for 00-4. 5, 94 10 ---

wWwSTANT

) ---

tnsiantaneous Pichup Ponts _//
for 00-5. 8. 98 82

DIRECT ACTING TRIP

DELAY

00-3. 4, 5. 6.2, 3286

Indicator Shomn Set fot
intetmede ate Band

AMP S
- - savo %__ Long-Time Detay Bands for

LONG TIME

Long-Time Pickup Pornts for
00-3, 4. 5. 6. 20, N

Agyustment Scees for

\_<

~
. lLD/ Long-Time Pickup Pornis

See Frguies 134 U

Adjustment Screw lot:
instantaneous Pickup Pornts for
00-3. 6. 2. 20, 3286}
Short-Time Pickup Posnts for
00-4, 5, 9810

Fig. 14

-

Sinimn
Shot1-Tiee Setay
Pin Hole

tntemediate

Shot 1-Time Betay
. Pin Note
Long-Time Delay
Sand Adjustment
Scres tor
00-5

Barimm
Short-Teme Betay
Pen Mole

Shott-Time Delay Bang Leves
for 00-4. 5. 9 & 10 Shewn

Long-Time Delay Mdjusiment
for 0D-3, 4. 6, 20, 328 6!

Fig. 15

Spring and Instantaneous Prckup
85 usiment Ryt for 00-5, 8 93 82

Fig. 16

Sel for Intermediate Band

Fig. 17
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Armoture Trip Travel Adjustment

FOR SAFETY: Keep hands clear of all moving ports.
The circuit breoker will trip to the "OPEN' position
while checking or adjusting the ormature trip travel.

The overcurrent frip device trip travel is set af the
factory; however, if trip travel readjustment is required
due to replacement of overcurrent trip devices or other
ports, then readjust os follows:

1. (See Fig. 18). Back out on the two trip adjusting
screws (1) wuntil the screws ore engaging the nut by
opproximately two turns,

2. Charge springs and close circuit breaker.

3. Using a one-foot long {approximate) stick, push
vp on the long-time armoture, thick armature, o point
“A", and hold it tight against the mognet. (When
pushing, ollow time for the oil dashpot to disploce 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 1o turn the screw an
odditional one turn. NOTE: During this odjustment
operation, hold the armature firmly against the magnet,
but do not exert excessive force that will result in
incorrect adjustment due to distortion.

4. Charge springs and close circuit breaker. Push
up on the thin armalure and adijust screw (1) using
the same procedure as in step 3 obove.

timature

Point 87

Point “87

fig. 18 — Armature Trip Travel Adjustment

5. Readijust the trip trovel ot the other two po!
using the same procedure (steps 1 through 4).

Field Testing of
Electro-Mechanical Overcurrent Trip Devices

Refer to 1B8-8203 for complete testing of devices,
using high current test sets.

SOLID STATE
OVERCURRENT TRIP DEVICE SETTINGS (See Fig. 19}

No adjustments ore necessory in selecting trip settings
on this trip device. The selector plugs (solid circlel
ollow fiexibility in settings ond moy be moved from one
plug top to another, consistent, however, with the pickup
and time band setlings necessary for proper circuit pro-
tection. Maoke certain that the selector plugs ore pushed
in completely for proper operation. |f a plug is feft out
or not secure, the offected element will trip ot the mini-
mum setting shown, for sofety, but coordination will be

affected.
Field Testing of
Solid State Overcurrent Trip Devices

For complete testing of these devices, refer 1o the fol-
lowing Instruction Bulletins:

IB 6.1.2.7 - 4 (Device in GRAY CASE)

69 PICKUP DELAY
®-°00 @ - <)

GROUND

ICKYP DELAY
Go®@ococo) [® o °

SHORT-TIME

PICKUP DELAY PICKUP
Eroced
PERE TAP LONG-TIME INST

- JsoLio state TRiP ]
® N

7 e

Fig. 19 — Solid Stote Overcurrent Trip Device
Type $5-5G Shown .
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LUBRICATION

The K-line circuit breakers are lubricated during fac-
tory assembly os follows:

1. All mating surfoces of moving current-carrying
joints have been lubricated with NO-OX-ID special
Grade A" grease manufactured by Dearborn Chemical
Company.

2. All other mechanism ports, bearings, pins, etc.
have been lubricated with ANDEROL 1757 manufactured
by Tenneco Chemical, Inc., Intermediate Division.

The circuit breaker requires no lubrication during its
normal service life. However, if the grease should
become contaminated or if parts are replaced, any re-
lubrication should be done with NO-OX-ID or ANDEROL
grease as applicable.

NOTES:
1. Do not use NO-OX-ID grease on any main ond
arcing contoct surfaces. >

2. It is recommended that the primary disconnects be
maintoined by renewing the NO-OX-iD grease during
maintenance periods,

3. Do not use light oil to lubricote any mechanism
parts,

4. Do not allow grease to be deposited on any latch
roller surface during relubrication,

5. The charging motor is sealed and no lubrication
is required.

6. DO NOT LUBRICATE OVERCURRENT TRIP DEVICES

OR OTHERWISE CLEAN OR SPRAY WITH ANY SUB- °

STANCE OTHER THAN AIR.

DIELECTRIC TEST

If the insulotion has become contaminated, or routine
tests are required, the lest voltoges to be applied for
one minute to test the obility of the insulation to 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.

On K-600S through K-2000S circuit breokers, connect
all sixteen terminals of the power shield solid stcte logic
box together and to ground when conducling tests listed
in Table 2. These terminals are locoted under the lower
front cover of the logic box.

An odditiona! dielectric 1est shovld be performed on
K-600S through K-2000$ circuit breakers os follows:
Connect all sixteen terminals of the power shield solid
state logic box together and opply 500 V oc between
the sixteen terminals and metol parts normally grounded.

ELECTRICAL CHARACTERISTICS OF CONTROL DEVICES

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

voltages ond

For umdervoltage trip devices, standord voltoges and
operaling data, refer fo Table 4, poge 20.

Currest values are average steody stote values.
Momentary inrush currents for all charging motors and
ac coils ore approximately 6-8 times these values,

RENEWAL PARTS

We recommend only those renewol ports be stocked
that will be required to insure proper and timely mainte-
nance for normal operation of the circuit breakers.

Refer 1o Renewal Parts Bulletin RP 6.1.2.8 - 1 for com-
plete ordering information and Parts List. A copy of this
bulletin wilt be furnished on request.

The mmimum quantity of assemblies and items recom-
mended n this bulietin is predicated on infrequent re-
plocememt of parts bosed on occumulated tests ond
operating experience. Total assemblies ore recom-
mended for fast replacement, when necessory, to return
the breoker to service as quickly os possible. Then cer-
tain replaced assemblies, such as the stalionory upper
terminals, con be returned to the factory for nominal
recondifioning. The bulletin contains specific part order-
ing instrections; and if desired, specific instructions
regarding replacement of those part assemblies recom-

mended, that are not obvious, are also ovaciloble if
ordered.

TABLE 2
TEST VOLTAGES TO BE APPLIED FOR ®OBE MINUTE

10

TEST THE ABILITY OF THE INSULATION 7O WITHSTAND OVERVOLTAGES

Breaker Open

Breasker Closed Breaker Open or Closed

Breaker in Service 1650 ¥ ac -- 2300 V de

or
After Storage 3.

1650 ¥V ac -- 2300 V dc

1125V ac -- 1600V dc

Between line and 3. Between terminals 3. Betlween control cifcuit
load terminals and metal parts and metal parts normally
and metal parts normally gesounded. grounded,
normally grounded. NOTE: Motor must be dis-
b. Between phases. connected from control

b. Between line and circuit for this test.

load terminals
After 1320 V 8c -~ 1860 V dc 1320V ac -- 1860V dc 900 V ac -- 1260 V dc
$iart Circuit
2 and b as sbove 2 and b as abave ? 3s above
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. ,r TABLE3
ELECTRICAL CHARACTERISTICS OF CONTROL DEVICES
CLOSING AND TR.I,PPlNG CURRENTS, VOLTAGES AND RANGES
H
Avera H
Closimgge 5'\!{"! Closing Relay Cl.osujg s‘:’\:,i;‘ R
. Motor | .. *T5P Current Amperes Circuit Circuit ecommended
Type Nominal Current Current Voltage Voltage Control Fuse
Breaker Control Voltage Amperes Amperes | Anti-Pump Release Range Range Size
K225 120 V ac 60 cycle 10. 6.5 .15 15 104-127 50-127 10A
K‘;B%o 240 V ac 60 cycle 5. 1.15 075 .75 208-254 208-254 10A
and 48 Vdc 25. 3.14 .18 133 38-56 28-56 15 A
K-6008
thru 125 V dc 10. 1.3 .06 7 100-140 70-140 10 A
K-2000S
250 V dc .,f"5- 65 .03 3 200-280 140-280 10A
TABLE 4
UNDERVOLTAGE TRIP DEVICE
STANDARD VOLTAGES AND OPERATING DATA
Current Maximum
at Rated Pickup Dropout Voltage
Service Voltage Volts Voltage Range
120 V ac 60 cycle 0.5 102 36-72
240 V ac 60 cycle 0.2 204 72-144
480 V ac 60 cycle 0.1 408 144-288
48 V dc 0.3 41 15-29
125 V dc 0.2 106 38-75
250 V dc 0.1 212 75-150
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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 incorporate the solid
state overcurrent trip devices. A K-1600S circuit breaker is
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
for three 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 a typical schematic diagram shown
in Figure 2.

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

RECEIVING AND STORAGE

Immediately upon receipt of the circuit breakers, 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 carrier and promptly

notily the nearest District Office. Asea Brown Boveri is not
responsible for damage of goods after delivery to the
carrier. However, we will lend assistance if rotified of
claims.

Unpack circuit breakers as soon as possible after receipt.
I unpacking is delayed, difficulty may be experienced in
making a claim for damages not evident upon receipt. Use
care in unpacking in order to avoid damaging any-circuit
breaker parts. Check the contents of each carton against
the packing list before discarding any packing material. If
any discrepancy is discovered, promptly notify the nearest
District Otfice. Information specifying the purchase order
number, carton number and part numbers of damaged or
missing parls should accompany the claim.

Circuit breakers should be installed in their permanent

location as soon as possible. (See Basic Handling below.)
It possible, a drawout circuit breaker should be stored and
locked in the “DISCONNECTED” position in its compart-
ment, with the door closed. Both the primary and control
separable contacts are disconnected in this position. If the
breaker cannotbe installed in its compartment, it shouldbe
kept in its original carton and the carton should be sealed
to prevent infiltration of dirt. Where conditions of high
humidity prevail, the use of heaters is recommended,
regardless of the method of storage selected.

BASIC HANDLING INSTRUCTIONS

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

CIRCUIT BREAKER OPERATION

CIRCUIT BREAKER RATING ‘

The contlinuous current rating is established by the frame
size of the circuit breaker and is the number listed in he 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
duringthe closing operation. The closing springs are charged
by a motor. The spring energy is available to close the
circuit breaker, thus referred 1o as “stored energy.” Closing
springs are normally charged when the circuit breaker is
opened. It charged after closing, the circuit breaker can be
opened and then reclosed without recharging the springs.
Inearlier 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 models, the
springs are automatically discharged when racking the
circuit breaker from the disconnected to the withdrawn po-
sition.
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CLOSING SPRING OPERATION (Manually Operated)
in one continuous downward pull of the handle the two
closing springs are charged, and nearthe 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 for alarm indication and for lockout, (11) means for
padlocking the circuit breaker in the *CONNECTED",
“TEST" or “DISCONNECTED" position and (1 6) 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 inciude the electrical close
pushbutton switch, motor disconnect switch, manualclose
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
circuitbreaker compartment. On drawouttype circuit break-
ers, the escutcheonface will protrude throughthe frortdoor
of the compariment when the circuit breaker is in the
“TEST" and “DISCONNECTED" positions. 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 manufacturer's name and address, (2) type of
circuit breaker design, (3) serial number of circuit breaker,
(4) continuous current rating of frame size, (5) short circuit
currentrating atrated voltages, (6) frequency, (7) shorttime
current. .

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

springs and close the circuit breaker in one continuous
decwnward stroke.

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

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

Automatic Trip Indicator ( Figure 1, ltem 9) (Notincluding
undervoltage, alarm switch or lockout)

The automatic trip indicator is provided as standard equip-
ment on the K-line circuit breakers 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 overcurrent trip operotion, the indicator protrudes
from the front plate approximately 1/2 inch.

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

Automatic Trip Alarm Contacts (Hand Reset) ( Figure 1,
tem9)

An alarm switch for remote electrical indication, which is
optional, shows when automatic tripping has occurred.
This is accomplished by adding a precision snap switch 1o
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 contact to openon overcurrent trip. The alarm
contact is manually reset by pushing the trip indicator (9)
pack into its normal position.

Automatic Trip Lockout (Hand Reset) (Figure 1, ltem 9)
An additional device (which is also optional) may be added
1o the automatic trip indicator assembly device which
servestomechanically prevent reclosingthe circuit breaker
after an automatic trip operation. When the trip indicator is
pushed in, the circuil breaker mechanism can then be
operated to close the circuit breaker contacts.
padiocking Device (Figure 1, kem 11)

All K-line circuit breakers are equipped with means ot
padiocking the circuit breaker mechanism in a tripiree
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 padiocking the circuit
breaker in the open position, the manual trip button is
pushed inward. Thenthe padiock plate is pulled outandthe
padlock inserted into the vertical siot. In this position, the
mechanism is maintained trip free and the contact arm
cannot be moved to the closed position .
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1. Aic Chute 1. Locking Hasp 21. Racking Crank

2. Auxitiary Swiich 12. Electrical Close Push Button 22. Removable Maintenance Handle
J. Secondary Separabie Contacts 13. Manual Trip Button 23. Track

4. Racking Cam Assembly 14. “OPEN™ or “CLOSED™ Indicator 24. latch

5. Overcurrent Trip Device 15. Racking Shutter 29. Retaining Sciew

6. Positioning Pins 16. Closing Spring Charge tndicator 26. Retainer

. Closing Spring Charging Motor 17. Manual Close Lever 21. Posstion Indicator

8. Escutcheon Assembly 18. Self Aligning Dust Plate 28. Ciadle

8. Automatic Trip Indicator 19. Rameplate

10. Motor Disconnect Switch 20. Lifting Yoke

Fig. 1 — Typical Electrically Operated, Drowout Type
K-1600 Circuit Breoker
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On circuit breakers equipped with drawout mechanism, the
padlocking device is associated withthe drawout interlock-
ing mechanism so that the 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 Swit:h (Electrically Operated) (lFigure
1, ltem 10)

The motor disconnect 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 tesied at 540 V ac or 760
Vdc.

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

The electrical close push button is usedto electrically close
the circuit from the escutcheon. This contact is connected
in series with the latch release coil (52X) . Energizing the
latch release coil allows the charged springs to close the
circuit breaker.

Manual Close Lever (Electrically Operated) (Figure 1
tem 17)

The manual close lever is provided on electrically operated
circuit breakers to provide a means of closing the breaker
without control power.

Racking Mechanism (Drawout Breaker)

The racking mechanism may be used to move the circuit
breaker to any one of its three 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 circuit breaker contacts must be open before the
shutter may be lifted to rack the circuit breaker tc another
position. The circuit breaker cannot be closed when the
shutter is open. The circuit breaker raay be padlocked open

by means of the locking hasp. This automatically locks the
racking mechanism. With the “TRIP” butlon (13, Fig.1)
depressed, the locking habp (11, Fig1) may be pulled
outward, accommodating from one 1o three padiocks,
whenthe shutter is closed and the circuit breaker is tripped.
The shutter cannot be lifted and the breaker contacts can
not be closed when the locking nasp is restrained by one or
more padiocks.

There are two sets of arrows and indicating lines to show
the circuit breaker position. One set is utilized with the
compartiment door closed and 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 General Purpose Overcurrent Trip Device.
The type OD-3 overcurrent trip device, for general purpose
applications, provides long-time delay tripping on moder-
ate overcurrents which are above the long-time pickup
setting; and instantaneous tripping on fault currents above
the instantaneous trip setting. This device must be properly
set to provide adequate protection for an electrical system.
Three adjustment screws on the bottom of the device
provide independent control of the long-time pickup, in-
stantaneous pickup and amount of time delay. The name-
plate 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 and the short-time delay functions provided
onthe OD-4. Forinformation onthetime-current character-
istics of this device, request a copy of TD-6695.

(D) See Table 1 onfacing page for complele 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 interconnecling wiring. Each phase
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of the circuit breaker has a power supply sensor and
overcurrent sensor. The trip elemenits that are available are
long-time delay, instantaneous, short-time delay andground
fault. On a 3-phase 4-wire system, an additional remote
sensor, mounted inthe neutralbus, is required forcomplete
ground fault protection.

The logic assembly is mounted near the 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 electrical 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-
rentdevice, with the exception of groundfault, will trip at the
value of the AMPERE TAP setting times the plug setting of
the various pickup elements. The ground fautt 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

seltings, andinstantaneous tripping onfault currents above
the instantaneous trip setting. For information on the time-
current characteristics of this device, request a copy of TD-
6966 (TD-9001*) .

(B) Type SS-4 Selective Overcurrant Trip Device. This trip
device, for selective tripping application, provides long-
time delay and short-time delay tripping. For information on
the time-current characteristics of this device, request a
copy of TD-6967 (TD-9002* ) .

(C) Type SS-5 Triple-Selective Overcurrent Trip Device.
This device includes the trip elements found in both the SS-
3 and SS-4; i.e., long-time delay, short-time delay, and
instantaneous tripping, For information on the time-current
characteristics of this device, request a copy of TD-6967
(TD-9002%).

(D) The above three solid state overcurrent trip devices are
available with ground fault protection and are designated
by the types SS-3G, SS-4G and SS-5G. For information on
the time current characteristics of this feature, request a .
copy of (TD-6968 (TD-9005*).

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

TABLE 1
STANDARD ELECTRO-MECHANICAL OVERCURRENT TRIP DEVICES
Overcurrant Trip Element Tima-Current
Device Long- Short- [Instan-|Charscteristie
Type Time Time tansous Curve
00-3 X X TD-6683
0D-4 X X 1D-8694
00-5 X X X 10-6695
00-6 X X ID-6695
00-7 X None
00-8 X None
00-9 X X T0-8699
00-10 X 10-8699

NOTE: 0D-3 long-time delay slsment has one time
deley band onty. At! other feng-time & short-time
delsy slements have three time delisy bands,.

TASLE 1A
STANDARD SOLID STATE OVERCURRENT TRIP DEVICES

Overcurrent Trip Elenent Time-Current Charactersstic Curve
Device Long- Short- [instan. Desvice in Device 1n
Typs Time Time |taneous| Ground RED CASE GRAY CASE*
§S$-3 X X 10-6966 T0-9001
1D-86966 T0-8001
$8-36 X X X 10-6968 10-9005
$S-4 X X TU-8967 10-9002
_ 10-8067 10-9002
§5-46 X X X 1D-8968 10-8005
$S-5 X X X T0-6887 . 10-9002
T0-6867 10-9002
$$-56 X X X X T0-6968 10-8005

NOTE: Time-current characteristic curves are not inctuded in thig
boek bBecause sepacate coordinatlion Curvet sre normslly provided
with esch order. When ftield calibrption is performed, necessary
instruction books (refer to pege 18) wili be previded snd will
include 81! poertinent timing infermation,

® Device in GRAY CASE (Current Nanutacture)
10-80988,

TD.69B7 & TD-6988 spply to Device in RED CASE
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Control Device (Electrically Operated)

The contro! 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-
trates the function of this device. In addition to its electrical
functions, the base of the device provides a terminal block
for the 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, ltem 2)

The auxiliary switches containthe “3” and “b" contacts (Fig.
2) and are furnished in 4 or 8 contact arrangements. They

are mechanically interconnected with the main circuit
breaker contacts such that, with the circuit breaker closed,
the “a” contacts are closed. With the circuit breaker open,
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 decreases to 30 to 60 percent of the
rated voltage. This device may be furnished either for
instantaneous trip operation or with adjustable time delay
trippingof 1.510 15 seconds. The uadervoltage trip device
is an integral unit which may be added to the circuit breaker
either at the factory or in the field.

The undervoltage device may be connected so that the
automatic trip indicator (Figure 1, item 9) will protrude from
the front plate whenthe breaker is tripped by the undervolt-
age device.

See Table 4, page 20, for electrical characteristics.
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INSTALLATION, INITIAL TESTING AND REMOVAL
(Drawout Stationary)

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

For initial installation of drawout breakers in the “CON-
NECTED" position, the supply for the primary circut should
be de-energized. Testing of the drawout breaker to be done
in the test position.

NOTE: (K 225 thru K-2000 Circuit Breakers) Prior to
inserting the circuit breaker into the switchboard and with
the breaker in the upright position, exercise the three long
time armatures (5/8" wide armatures) several times until
resistance to motion has increased, indicating that the oil
dashpot is functioning properly. Improper operation can
result because the circuit breaker is shipped or stored oniits
back. This causes the oilin the dashpot to be displaced and
an airbubble canbetrapped under the piston. The exercise
removes the air o permit proper operation.

INSTALLATION (Stationary Type)

Lifting yoke (20, Fig. 1) should be used to move the breaker
to the switchboard; however, other handling means will be
required to move the breaker into position inside the
switchboard.

INSTALLATION (Drawout Type)

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

(Refer to Fig. 1)

1. The circuit breaker must be in the “OPEN" 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. Open the compantment door and pull out the right-hand
and left-hand tracks 123) to the fully extended and latched
position.

3. Using a lifting yoke, lower the circuit breaker so that the
positioning pins (6) (two each side of circuit breaker) rest in
the cut-out sections of each track (23).

4. Remove the lifting yoke and push the circuit breaker
towardthe compariment. The circuil breakerwill slide inthe
cut-out sections of the tracks until the positioning pins reach
the end of the cutouts. An additional positive push will
automatically release the two latches (24). This allows the
circuit breaker to move toward the compartment untit the
racking cams (4) stop against their guides on the cradle
(28).

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

CHECKING CIRCUIT BREAKEROPERATION IN“TEST”
POSITION (Electrically Operated, Drawout Type)

(Refer to Fig.1)

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

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

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

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

4. Close and trip circuit breaker by means of remote control
switch.

5. Check each auxiliary device for proper operation.

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

CHECKING CIRCUIT BREAKEROPERATIONIN “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 1o reset.

2. Close the circuit breaker by puiling 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 1o allow insertion 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, insert
the racking crank and turn clockwise until the position
indicator on the cradie 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
manuallybya removable maintenance handle (4, Fig. 3) for
_ emergency operation. : '
The removable maintenance handie (4) isfirst positionedin
two slots in the paw! carrier (2). The handle is then raised
and lowered in a pumping motion until the pawl carrier (2)
no longer rotates the ratchetwheel(1). The breaker closing
springs now fully charged are ready fora closing operation
which is done by raising the manual close lever (17, Fig. 1)
on the 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 armmustbe rotated manually by usinga 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 1o the “TEST" position or 10
remove it from the compartment, proceed as follows:

( Refer to Fig. 1 )

1. Withthe compartment doorclosed, tripthe circuit breaker
by means of the remote mounted control switch or manual
“TRIP" button (13) on the escutcheon.

2. Lift racking shutter (15). insert racking crank and turn
counterclockwise until position indicator (27) on the right-
hand side of the escutcheon shows “TEST" position. (NOTE
The circuit breaker may be tested inthis position—primary
contacts are disconnected and the control contacts are
connected.)

3. Continue turning the racking crank counterclockwise
until the position indicator (27)onthe right-hand side ofthe
escutcheon shows «DISCONNECTED" position .

4. Open compartment door and discharge closing springs
(electrically operated breakers only) by lifting the manual
close lever (17) on the escutcheon and then pushing the
manual trip button on the escutcheon. Place motor discon-

POSITION OF waInT(naNCE
HANDLE FON WOAMAL
PUNPWG OPLRATION

i Ratchet Wheel 4 Resovadle
2 Pawl Cavnite Saintenance Wandle
3 wotor Crank Aim § Contiol Device

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

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

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

6. Puli circuit breakerforward untittracks (23) areinthe fully
extended and latched position.

7. Using alifting yoke, just pickupthe circuit breaker weight.
8. With a positive pull, release positioning pins from cut-out
sections of the tracks.

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

10. Release lalch (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 control circuits before mak-
ing any inspections, adjustments or replacements of parts.
Make certain breaker is open by observing indicator (14,
Fig. 1), and closing springs are not charged by observing
indicator (16, Fig. 1) .

When it is necessary that the closing springs be charged,
or the circuit breaker be closed, make sure to stay clear of
operating parts.

Stationary breakers should be checked for operation with
the control circuit energized and the primary power de-
energized. Drawoutbreakers shouldbe withdrawnto “TEST"
posilion for checking the breaker operation. For further
inspection, adjustments, cleaning or replacement of pzris,
the drawout circuit breaker should be withdrawn ar.c moved
to a suitable area.

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

Itis HAZARDOUS to work on any circuit breaker when it is
located on extended cradie rails.

PERIODIC MAINTENANCE INSPECTION
The safety and successful functioning of the connected
apparatus depends upon the proper operation of the circuit
breaker. Therefore, it is recommended that a maintenance
program be established that will provide for a periodic
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. lf the listed number of operations are not
completed in the first year of service, the circuit breakers
should be inspected regardiess. The circuit breaker should
also be inspected after a short circuit or severe overload
interruption, regardiess of time period or number of opera-
tions.
Where unusual sarvice conditions, as covered by ANSI
Standard C37.13, exist, it must be assumed that these
conditions were 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 been developed. These maintenance instruc-
tions only cover circuit breakers used under the standard
usual service conditions.
The inspection should include opening and closing the
circuit breaker electrically and manually. The unit should be

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

ARC CHUTE (Refer to Fig. 1) Removal

1. If the circuit breaker has a solid state overcurrent trip
device, it is necessary to remove two /4" diameter screws
fastening the solid state control assembly. Move the as-
sembly for access to the arc chute retaining screws.

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

3. Pull the arc chute forward slightly then lift to remove .
Examination

1. Discoloration or slight eroding is not harmful.

2. Arc runners or cooling plates that are burned, or mold-
ings that are severly cracked or broken require replace-
ment of the arc chute.

Replacement

1. Properly position the arc chute in the upper molding.
2. Position retainer (26) and insert and tighten screw (25).
3. Replace the solid state contro! assembly.

CONTACTS

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

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

3. Smallburrs onthe arcing contacts to be removed by filing
along contour of the contact. Do not let filings fall into the
mechanism.

4. Replace badly burned and pitied contacts that do not
meel correct adjustment requirements.

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

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

INSULATION STRUCTURE

Insulated parts should be checked for damage. Dust and
dirt should be removed by air or wiped with a clean lintless
cloth. Do not use any oil base solvents. Spray solvents vary
astotype and are questionable. However, exiernally atrear
terminals is the only critical area, which is easily wiped or
biown out with air, so other methods are not necessary. If
contamination is so great, means are probably necessary
to isolate the entire equipment.

ADJUSTMENTS

FOR SAFETY: See SAFETY NOTES in MAINTENANGCE
section.

NOTE: The operating mechanismmustbe operated slowly,
as described in section SLOW CLOSE PROCEDURE,
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(Right-Nang Side)
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2 Ddust Plate
3 Spring. Dust Plate

Fig. 4 — Partial View of Escutcheon Assembly
(Right-Hand Side) showing Slow Close Lever for
Manually Operated Circuit Breakers
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Fig. 5 — Portial View of Escutcheon Assembly

(Right-Hand Side) Showing Slow Ciose Lever for
Electrically Operated Circuit Breakers
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Fig. 7 — Contact Adjustment for
Type K-600, K-600S, K.800, K-800S Circuit Breakers
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when performing any adjustment requiring contact move-
ment.

Inorderlo close the circuit breaker, the racking mechanism
in drawout circuit breakers must be turned tg a position
such that the racking shutter (15, Fig. 1) is closed when the
racking crank (21, Fig. 1) is removed.

SLOW CLOSE PROCEDURE

NOTE: The circuil breaker should be clamped down during
the slow close procedure to keep it from tilling or moving.
Manually Operated Circuit Breakers Refer to Fig. 4 unless
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 when facing the front of the 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 circuit breaker contacts .
4.0nK-1600, K-1600S, K-2000 and K-2000S circuit break-
ers, remove the two V4 inch diameter pins 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) after the last slow close operation, or fulure
electrical operation will be impossible.

Refer to Fig. 5 unless otherwise noted.

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

2. Insert a screwdriver or rod through the hole in the
escutcheon box (4) (right-hand side when facing the front
of the circuit breaker) and depress the close 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 remain in the down position.

4. Insert the maintenance handle in the ratchet carrier and
operate the handle to slowly close the contacts. (See Fig.
3 and "Emergercy Operation™.)

To repeat the slow close 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. Repeal steps 2,5 3, and 4 above for the siow ciose
operation.

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

8. Repeat sieps 5 and 6 above.

9. Lift manual close lever (17, Fig. 1) to close the contacts.
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

Type 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 yoke (7) and the
insulator (5) .

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

NOTE: in the following steps 2 and 3, if adjustment is
required, always turn the adjusting stud (6) in the direction
to 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 foliowed
by step 3.

3. Following the slow close procedure, slowly close the
circuit breaker until the first contaclts (2 and 3) just touch.

~ The other two poles should be within .032 inch of touching.

Hnotwithin .032 inch, then adjust stud (6) of these two poles
in the direction to increase pressure unlil all three poles
touch within .032 inch,

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

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) must be centered between the locknut on
the adjusting stud and the insulator

2. Contact pressure is set by adjusting stud (6) so thatthere

‘is a 5/64 10 3/32 inch gap, at “A”, with the circuit breaker
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Fig. 10 — Shunt Trip Device Adjustment
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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 equivalentto .025to .032 wipe, vertical move-
ment of the main contacts during main contact engagement
of the slow close operation. After adjusting, reclose the
circuit breaker and recheck, Readjust if necessary. Any
adjustiment of contact pressure must be followed by step 3.
Note that, after operation 3 is completed, contact pressure
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 other two poles should be within .032 inch of touching.
If not within .032inch, then adjust stud (6) of these 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 F igures 6 and 7 is replaced or disas-
sembled the torque of the nut ((8) Figures 6 and 7)) should
be checked. This shouid 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
carrying its current rating.

Type K-1600, K-1600S, K-2000, K-2000S Circuit Breakers
(Refer to Fig. 8)

The maincontact adjustment is to be made withthe breaker
in the laiched closed position. The self-locking adjusting
stud (1) is to be turned o provide contact pressure suchthat
a 0.750 inch shim will just fit the space (A) at the rear of he
moving main contacts (2).

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

Open the circuit breaker and slow close the 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 these 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 put in service. Note that if an adjustment is
necessary for “simultaneous” make, the contact pressure
willincrease on those adjusted poles. Thus a dimension of
less than 3/4 inch indicates more contact pressure, which
is acceptable.

MECHANISM

The various mechanism adjustments described in the fol-
lowing sections apply to all circuit breakers covered by this
Instruction Bulletin.

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

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

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

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

2. Close the circuit breaker.

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

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

Tripper Bar Latch Engagement ( Refer to Fig, 9)

The tripper bar latch engagement adjusting screw (4) is
located adjacent to the latch engagement adjusting screw
(3). '

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

1. Back off adjusting screw (4) o assure excessive tripper
bar travel.

2. Close the circuit breaker.

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

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

Tripper Bar Load (Refer to Fig. 9)

The tripper bar load is measured by the use of a spring
scale positioned as shown. On electro-mechanical trip
devices, the tripper bar load should be no greater than 29
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 curcuit breaker
with its closing springs discharged.

2. Locate the shunt trip adjusting screw. See Figure 10 in
1B6.1.2.7.-1.

3. Rotate the adjusting screw counterclockwise until it is not
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 of
the shunt trip device after charging and closing the breaker.
Apply the required voltage to terminals 2 and 4 of the circuit
breaker secondary disconnects.

6. This procedure should only be performed when the shunt
trip has malfunctioned or been replaced.

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

2. Locate the shunt trip adjusting screw.

3. Rotate the screw clockwise until it is not possible to turn
it further, DO NOT FORCE.
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4. Rotate the screw counterclockwise seven (7) complete
turns.

5. Remove all tools from the breaker. Test the operation of
the shunt trip device atter charging the breaker. Apply the
required volts to terminals 2 and 4 of the circuit breaker.
6. This procedure should only be performedwhen the shunt
trip has malfunctioned or has been replaced.

CONTROL DEVICE ( Refer to Fig. 12)

The control device is adjusted before leaving the 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.

Close Latch Release Rod Overtravel

1. Back off on close latchrelease 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

I Moller, Close Lsteh
2 Ohaiging L
3 ctustor, Limit Suiteh

S Clase Latch Relesse Bod

8 Spring. Close Latch Betsess Rod
1 Secondsty Close Latch

§ Primary Close Latch

Fig. 12 — Control Device Adjustment

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

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

This procedure must be performed with the 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 ihe breaker.

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

2. After 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 distance
between the adjusting screw and tripper bar. The pretravel
gap should be 1/4 to 5/16 inches.

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

Jacx
SHAF

TRIPPER
BAR

TEIPPED
PosITION

POINT ’A

LATOA 6D
PosITiON

Fig. 13 — Magnetic Latch Trip Adjustment
Type K-16005 and K-2000$ 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 s in line with the desired delay line (Fig. 14). Push
the armature toward the magnet, allowing time for the 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; whichiis
factory set and therefore adjustment is not required.

Pick-Up Setting Adjustments (See Fig. 14)

Pick-up settings may be changed by turning the appropri-
ate adjusting screw until the moving indicator lines up with
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 second
pick-up point from the top, elc.

Short-Time Delay Adjustment

OD Types 4, 5,9, 10 ( See Fig. 17)

Move the lever toward the left of the circuit breaker so that
the short-time step pin can be moved to the desired short-
time delay pin hole. Make certain the step pin drops into the
pin hole.

(DIRECT ACTING TRIP

Corl Rating ..
"\O\D‘m,s DELAY
.- savo __ Long-Time Delay Bands los
A EREQ ot 00-3, 4.5 6. 2, 32868
. magp
Instantaneous Prchup Points L Indrcator ”‘°:" :" tor
for 00-3, 8, 7. 10, 323 &) Inteimediate Ban
T - - 10MG TIME
Sho1t-Time Pickup Pornts
for 00-4, S. 98 10 ---
Long-Time Prckup Porints tor
m..s'.‘f" 00-3, 4. 5, 6. 20 328 6!
;/
Instantancous Pickup Points
tor 00-5, 8, 92 87 L ) Adustaent Screw tor
[ _] U’/ Long-Teme Peckup Points
N\ See Frgures £33 N4
Adjustment Screw los.
instantaneous Pickup Pornts for
00-3, 6.7, 0. 37881
Short-Time Pickup Points lor
00-4. 5. 9810
Fig. 14
O
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Fig. 16
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Set for Intermediaty §and

Fig. 17
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Armature Trip Travel Adjustment

FOR SAFETY: Keep hands clear of all moving parts. The
circuit breaker will trip to the “OPEN" position while 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 to
replacement of overcurrent trip devices or other paris, 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. Charge springs and close circuit breaker.

3. Using aone-footlong (approximate) stick, pushuponthe
long-time 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”, turnup on
screw (1) until the circuit breaker just trips. Continue to turn
the screw an additional one turm.

NOTE: Duringthis adjustment operation, holdthe armature
firmly against the magnet, but do not exert 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 saine proce-
dure as in step 3 above.

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

Field Testing of Electro-Mechanical Overcurrent Trip
Devices

Referto | B-8203forcomplete testing of devices, using high
current test sets (1B-8203 is available from the factory.)

Limslure

Point "4

Fig. 18 — Armature Trip Trave! Adjustmant

SOLIDSTATE OVERCURRENT TRIP DEVICE SETTINGS
( 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 circuit protection. Make
certainthat the selector plugs are pushedin completely for
proper operation. it a plug is left out or not secure, the
affected element will trip atthe minimum setting shown, for
safety, but coordination will be affected .

Fleld Testing of Solid State Overcurrent Trip Devices
For complete testing of these devices, referto the foliowing
Instruction Bulletins

IB 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-
Line circuit breaker should not require additional lubrication
duringits service life when appliedin accordance with ANSI
C37.13. If however, the breaker is applied in unusual
situations defined by ANSI C37.13, has lubricant contami-
nated with dirt and debris, or has paits replaced, relubrica-
tion should be performed as follows.

When mechanism cleaning and relubrication is required,
do not spray solvents down through the mechanism {0
remove old lubricants, dust, and debris.

Do not use dichlorodifluromethane on any part of the circuit
breaker. These solvents tend to wash debris into the

K @ 1.4 A
SHORT-TIME GROUND

ricnyP AY RYP

3% | | 2.
PERE TAP LONG-TIME 1ns1
[ [souio s1ate 1mip ]

® [\
L — ]

Fig. 19 — Solid Stote 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, thoroughclean-
ing by wiping, then reassembly using a brush or other
means for reapplying the lubricants listed.

1. Apply NO-OX-ID special grade”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 or arcing contact surface. Primary disconnects should
be maintained by reapplying NO-OX-1D during mainte-
nance periods. NO-OX-ID is available from Asea Brown
Boveri in one pint cans, number 713222-A.

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

3. Anderol synthetic lubricant is also available as a spray,
Anderol 732. Anderol 732 is useful as a solvent for remov-
ing 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. DONOT attempt to relubricate the spring charging motor
gearbox. It is sealed and should not require repacking.

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

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

DIELECTRIC TEST

If the insulation has become contaminated, or routine tests
are required, the test vollages to be applied for one minute
totest the ability of the insulation to 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 circuit breakers as follows: Connect
all sixteen terminals of the Power Shield solid state logic
box together and apply 500 V ac between the sixteen
terminals 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 undervoltage trip devices, standard voltages and
operating data, refer to Table 4, page 20.

Current values 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

We recommend only those renewal parts be stocked that
willbe required to insure proper and timely maintenance for
normal operation of the circuit breakers.

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

The minimum quantity of assemblies and items recom-
mended in this 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 upper terminals, canbe
returned to the factory for nominal reconditioning. The
builetin contains specific part ordering instructions; and if
desired, specific instructions regarding replacement of
those part assemblies recommended, that are not obvious,
are also available if ordered.

TABLE 2

TEST VOLTAGES YO BE APPLIED FOR ONE MINUTE
T0 TEST THE ABILITY OF THE INSULATION TO W{THSTAND OVERVOLTAGES

Breasker Open

Breaker Closed Breaker Open or Closed

Breaker in Service 1650 Y ac -- 2300V d¢
ofr
After Storage ». Between line and
load terminals
and metal parts

normally grounded.

b. Between line and
load terminalsg

1650 V ac -- 2300V dc

3,

1125V ac -- 1600V de

Belween control circuit
and metal parts normally
‘gtounded. .

NOTE: Motor must be dis-
connected from control
citcuitl for this test,

Betwern terminals 2.
and metal paris
normalty grounded.

Betwsen phases.

After 1320V ac -~ 1860 V dc
Short Circuit

2 and b as above

1320V ac -- 1860V dc

3 and b as above

800V ac -- 1260V dc

3 2s sbove




CLOSING AND TRIPPING CURRENTS, VOLTAGES AND RANGES

TABLE 3
ELECTRICAL CHARACTERISTICS OF CONTROL DEVICES

UNDERVOLTAGE TRIP DEVICE
STANDARD VOLTAGES AND OPERATING DATA

Current Maximum
at Rated Pickup Dropout Voltage
Service Voitage Volts Voltage Range
120 V ac 60 cycle 0.5 102 36-72
240 V ac 60 cycle 0.2 204 72-144
480 V ac 60 cycle 0.1 408 144-288
48 V dc 0.3 41 15-29
125 V dc 0.2 106 38-75
250 V dc 0.1 212 75-150
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Average Shunt R Closi Shunt
Closing Tuin Clasing Relay C.Oﬂrfg Trip Recommended
. Motor rp Current Amperes ircuit Circuit n
Type Nominal Current Current Voitage Voltage Control Fuss
Breaker Control Voltage Amperes | Amperes | Anti-Pump | Release Range Range Size
K225 120 V ac 60 cycle 10. 6.5 .18 1.5 104-127 60-127 10A
thru 240 V ac 60 cycle 5. 1.15 .075 .75 208-254 208-254 10A
K-2000 -
and 48 V dc 25. 3.14 .15 133 38-56 28-56 15A
K-600S
thru 125 V dc 10. ‘1.3 .06 7 100-140 70-140 10A -
K-2000S8 s
250 V de 5. 65 .03 3 200-280 140-280 10 A
TABLE 4

ASEA BROWN BOVERI, INC.
ABB Power Distribution Inc.
Circult Breaker Division

P.O. Box F-7

Florence, South Carolina 23501

Phone: (803) 665-4144
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DESCRIPTION OF ASSEMBLY OR PART M
3 ne. BREAKER (Components Indented) (C'i‘; pffﬁm BREAKERS INSTALLED &
¥ K-225 | K-600 |K-1600 Indented) 15 | 610 | 1115 1625
3
H 1 Circuit Breaker A‘uembly, Complete [ (4] 0 o 1
b
il Basic Breaker Assembly 702290.K3 4
2B 1 Basic Breaker Assembly 702290.K9 [} [} 0 0
2C 1 Basic Breaker Assembly" 702290-K15
4 A 1 Upper Molding and Contact Assembly 702293.K3 ] 1 1 (4]
3 3B 1 Upper Molding and Contact Assembly 702293-K9 0 1 1 (4]
3 3ac 3 Upper Molding and Contact Assembly 702293.K13 0 3 3 o
A ) Upper Molding and Stationary Contact Assembly 702291.K3 1 1 1 1
48 1 Upper Molding and Stationary Contact Assembly 702291.K9 1 1 1 1
4« 3 Uppet Molding and Stationary Contact Assembly 702291-.K13 3 3 3 3
SA ‘3 Movable Contact Assembly 702292.K1 g
SB 3 Movable Contact Assembly 702292-K7 3 3 3 3
8C 3 Movable Contact Assembly 702292.K13 g
4 6A 1 1 Frame Assembly 703140.K1 0 0 0 (1] &
3 6B 1 Frame Asserobly 703140.K9 0 [+] 0 0
317 4 4 Interpbase Vertical Barrier 701531.A 2 4 6 0
? 8 3 Interpbase Cover 701520-A 1 2 3 3
Sy 9A 2 2 Opening Spring 650220-A6 2 .4 6 6
2 ] 2 Opening Spring 650220-A7 2 4 6 6
5 | 10A 3 3 Arc Chute Assembly 702289-K1 1 2 3 3
A 1 10B 3 Arc Chute Aasembl}y 702289-K9 1 2 3 3
11na 2 2 Retainer Molding—For Arc Chute 701496-A 1 2 3 3
R 2 Retainer Molding—For Arc Chute 701543.A 1 2 3 3 ‘L
124 1 1 Operating IManually Operated—Stationary 702296.K1 T
Mechanism |!Manually Operated —Drawout 702296-K3 0 0 0 1
Assembly \Elechically Operated —Stationary 702296-K5
Electrically Operated—Drawout 702296-K7 §
12B 1 Operating Manually Operated —Stationary 702296-K9 2
Mechanism }{Manually Operated —Drawout 702296-K11 0 0 0 1 =]
Assembly Electrically Operated—Stationary 702296.K13
. Electrically Operated—Drawout 702296.K15 l
138 1 Lower Molding Assembly] {225 to 150 Amps. 703213.K11
Standard Type OD-3 125t0 90 Amps. 703213.K12
Overcurrent Device 70 to 50 Amps. 703213.K13 0 0 o 1
40 to 30 Amps. 703213.K14
20to 15 Amps. 703213-K15
13B 1 Lower Molding Assembly] (600 to 500 Amps. 703223.K9
Standard Type OD-3 400 to 250 Amps. 703223.K10
Overcurrent Device 225 to 150 Amps. 703223.K11 0 o 0 1 a
125 to 90 Amps. 703223.K12
70to SO Amps. 703223.K13
40 to 30 Ampa. 703223-K14
i 13C 3 Lower Molding Assembly} (1600 fo 1000 Amps. 703233.K1
: Standard Type OD-3 800 to 500 Ampe. 703233.K2 0 0 0 3
é Overcurrent Device 400 to 250 Amps. 703233.K3
g 225 to 150 Amps. 703233.K4
3 1R 1 1 Auxiliary Switch } RH-4 4 Total 703142.K1
3 Assembly with Mounting RH.8 8 Total 703142.K2
]
N LH-4 4 Total 703142-K3 o 1 1 2
1 LH-4 RH4 8 Total 703142-K4 9
1 LH.4 RH.8 12 Total 703142.K5 §
3_ 148 1 Auxiliary Switch } RH-4 4 Total 703142.K9 e
3 ARssembly with Mounting RH.8 8 Total 703142.K10 &
1 LH-4 4 Total 703142.K11 0 1 1 3
1H-4 RH4 8 Total 703142.K12
LH-4 RH-8 12 Total 703142.K13
18 1 1 1 Shunt Trip Assembly 110-120 Volts, 60 Cycle 703145.K4 ,‘,‘,
208.240 Volts, 60 Cycle 703145.KS =
360-480 Volts, 60 Cycle 703145-K6 0 1 1 2 Q
500.600 Volts, 60 Cycle 703145.K7 e
125 Volts, DC 703145.K8 =]
250 Volts, DC 703145.K9 Y
18 1 1 1 Motor Assembly }{110-120 Volts AC or 125 Volts DC 703144.K1 0 0 0 1
with Mounting 208.240 Volts AC or 250 Volts DC 703144.K2 <
1 1 1 1 Control Device 1[110-120 Volis, 60 Cycle 703143.K4 88
Assembly 208.240 Volts, 60 Cycle .. 703143-KS 0 1 1 2 s
125 Volts, DC 703143-K6 23
250 Volts, DC 703143.K7 ¥

@—For the ordering number of all parts of assemblies, request buliatina listed.
(—Specily catalog number of circuit hreaker as originally ordered, Customer’s original purchase order, and 1.T-E shop order number.
A—Componente not available, s0ld only es sssemblies.
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19 20 2]
O}:ggN};TOrII"YE REC;DOM)#ILNDEED SPARES
P R NUMBER OF
FIG. ORDERING
REF BREAKER DESCRIPTION OF ASSEMBLY NUMBER BREAKERS IEXETAI’I’EP ]
K.225 | K-600 | K-1600 & 1.5 6.0 | 1115 1625
18A 6 Primary Disconnect Contact Assembly 702299-K1 0 1 2 6
188 6 12 Primary Disconnect Contact Assembly 702299 K2 0 1 2 6
19 ® [ [ ] Secondary Disconnect Contact Assembly, Movable 703153.K1 1 1 2 4 fa)
20 [ ] [ ] Secondary Disconnect Contact Assersbly, Stationary 703152-K2 1 1 1 2
21 1 B 1 Undervoltage Trip } 110-120 Volts, 60 Cycle £ 1 "T‘
Assembly Complete {]200-215 Volts, 60 Cycle # =
220-240 Volts, 60 Cycle # @
400.430 Volts, 60 Cycle # 0 1 1 2 3
440-480 Volts, 60 Cycle # o
125 Volts, DC # &
250 Volts, DC # ¥

RV OUSE A

g —For the ordeting numbet of all parts of assemblies, request bulletine listed.

A~ Components not avsilable, sold only as assemblies.

@ —Quantity varies—8 movable and 4 stationary contact ansemblies (maximum) per breaker.

#—Specily the ordering numbes from the following table that agrees with the service number on the label of your undervoltage trip device.

ORDERING NUMBER

INSTANTANEOUS TRIP DEVICES TIME-DELAY TRIP DEVICES

STANDARD DEVICE
Operatos
Reset Indicator

SPECIAL DEVICE
Does Not Operate
Reset Indicator

STANDARD DEVICE
Operates
Reset Indicator

SPECIAL DEVICE
Does Not Operate
Reset Indicator

703811.K3
703811-K4
703811-K5
703811.K6
703811.K7
703811.K1
703811.K2

703811-K11
703811-K12
203811.K13
203811.K14
703811-X15
703811.K9

203811.K10

703812.K3
703812.K4
703832.KS
703812.K6
703812.K7
703812-K1
703812-K2

703812-K11
703812.K12
203812.K13
703812.K14
203812-K18
703812.K9

703812.K10

FOR PRICES AND TECHNICAL INFORMATION,
REFER TO THE NEAREST OFFICE OF I-T-E CIRCUIT BREAKER COMPANY.

6
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K-225 SWITCH MOUNTING VARIATIONS
K.s00 | 1600 FRONT OF BOARD
K1 | ke | | [ F |
A
k2 | kio| T | 1
[
ks [k | AL J
]
K4 | K12 I i I | I 1
] b
K5 | K13 T l I l l 1
1 b
14A 14B K13 Shown
I K5 Shown

16 17
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ORDERING INSTRUCTIONS

When ordering, always state type of circuit breaker and service number from the label
associated with the assembly requiring service.

State the quantity, description, and ordering number of each assembly or part required.

EXAMPLE: To order movable contact assemblies for a type K-600 circuit breaker, specify

the following:
For a type K-600 circuit breaker
Service Number 702290-K9-R5

Quantity 3 Movable Contact Assembly 702292-K7

The recommended spares in this bulletin apply only to circuit breakers having the features
recommended.

EXAMPLE: If your circuit breaker is stationary mounted, you would disregard the primary
and secondary disconnect contacts (Fig. Refs. 184, 18B, 19, and 20).

FOR PRICES AND TECHNICAL INFORMATION,
REFER TO THE NEAREST OFFICE OF I-T-E CIRCUIT BREAKER COMPANY.

7
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LOW.VOLTAGE POWER CIRCUIT BREAKERS

RENEWAL PARTS

TYPE K-225, K-600, K-1600, K-2000 CIRCUIT BREAKERS
K-DONZ600, K-DON-1600 FUSED CIRCUIT BREAKERS
KSP-1200, KSP-1600, KSP-2000 POWER SERVICE PROTECTORS

| I'T-E IMPERIAL CORPORATION
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RENEWAL PARTS FOR
TYPE K-225, K-600, K-1600, K-2000 CIRCUIT BREAKERS
K-DON-600, K-DON-1600 FUSED CIRCUIT BREAKERS
KSP-1200, KSP-1600, KSP-2000 POWER SERVICE PROTECTORS

GENERAL NOTES State the quantity, description, and ordering number
of each assembly or part required, as applicable.

1. Recommended quantities are as follows:
EXAPLE: To order moving contact assemblies for a

DOMESTIC - One (1) complete set for each ten (10) Y
breakers or fraction thereof installed type K-600 clrcuit breaker, specify the fotlowing:

for each rating. for a type K-600 circuit breaker

Serial ¥ 39402-22-2-4A

FOREIGHN - One (1) complete set for each five (5)
breakers or fraction thereof Installed ’:? E’sg%gs(;gggz"umber)
for each rating. o e
9 Quantity 3 Moving Contact Assembly 706783-T2

NOTE: Fig. Ref. parts marked with triangle (A) are

minimum that should be ordered for normal duty The recommended spares in this bulletin apoly only

applications. For heavy duty applications, ail to circuit breakers having the features listed. For
example, |f your circuit breaker is stationary mounted,

applicable Fig. Ref. parts should be ordered. y .
] . .. . . you would disregard the orimary and secondary discon-
2. The parts listed cover an indefinite period of time. nect assemblies (Fig. Refs. 13A,8,0,E and 14A).
With normal duty and maintenance, replacement will T
be infrequent. If your circuit breaker has some special feature not
listed, provide complete description of feature, such
3, Standard hardware (screws, nuts, lockwashers, etc.) as - Bell Alarm Switch - 120 Volts AC, (1) K.0. and (1)

Is not included with the parts. : M.C. contact - - in addition to other information re-
Y. Where continuity of service is mandatory, a sparé™, quested above.

breaker is recommended. " When ordering current-limiting fuses, always specify
ORDERING INSTRUCTIONS ‘t'::‘b:cr)?tmuous current rating in addition to ordering

When ordering, always state type of circuit breaker
and serial number from breaker nameplate, original
purchase order number and 1-T-E sales order number in FOR PRICES AND TECHNICAL INFORMATION, REFER TO
addition to part description and ordering number, THE NEAREST OFFICE OF |-T-E IMPERIAL CORPORATION.

The photographs reproduced in this bulletin are furnished only to
serve as a guide iIn the identification of assemblies and parts, and
do not purport to cover all detalls or variations in equipment.

]

1€
\F

158

Typical K-600, E.O. Typical K-Don-600, M.C. Typical K§P-2000, E.O.
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1A or 1B 1C or 1D IE or 1IF

2A 28 2C or 2D

¢ 4A or 4B 4A ot 4B
(M.0, Drawout Shown) (E.O0. Drawout Shown)
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LOW-VOLTAGE POWER CIRCUIT BREAKERS

RP-9.1.8-1

PAGE §

Quantily per 3-Pole

Citcuit Breakes Service Protector
K-225 | K-600 | K-1600 | K-2000
Fig. K-Don K-Don RSP-1200 . Oidering
Ref. 600 1600 | KSP-1600 § KSP-2000 pescription of Assembly or Part Numbe?
1} } Stationaty Contact and Base Molding Assembly 106184-T1
18 | Stationary Contact and Base Molding Assembly 706784-1T3
it 3 Stationary Contact and Base Molding Assembly 106784-15
10 , l Stationary Contact and Base Molding hssembly 106784-16
It k] Stationaty Contact and Base Molding Assembly 706784-17
I¥ 3 Stationary Contact and Base Wolding Assembly 706784-18
Ll 3 Moving Contact Assembly 106783-T1
28 3 Noving Contact Assembly 106183-12
20 3 3 Moving Contact Assembly 106783-13
20 k| 3 Moving Contact Assembly 706783-T4
34 3 3 Arc Chute Assembly 706775-15
38 k} 3 Arc Chute Assembly 106775-T1
kin k] 3 Arc Chute Assembly - 240 Yoits Only 106775-11
30 k] 3 Arc Chute Assembly - 480 & 600 Yolts 106775-18
1) ] 1 Operating Manually Operated - Stationary 10677411
Mechanism Manually Operated - Drawoul 106174-12
Assembly Electrically Operated - Stationaty 106774-13
Electrically Operated - Drawout 106774-14
48 ] 1 1 1 Operating ¥anuvally Operated - Stationary 106774-15
Wechanism Wanually Operated - Drawoul 706174-16
Assembly Etectrically Operated - Stationary 106774-17
Electrically Operated - Diawout 106774-18
54 1 Lower Molding Assembly } [ 225 to 120 Amps. 1083711-322
Standard Type 00-3 125 to 70 Amps. 108371-312
Overcutrent Device 10 to 40 Amps. 108371-307
40 to 20 Awps. 108311-304
L 20 to 12 Aos. 708371-302
58 ] Lower Moiding Assembly ] { 600 to 400 Amps. 708372-360
Standaid Type 00-3 400 to 250 Amps. 108312-340
Overcuirent Device 225 to 120 Amps. 108372-322
125 to 70 Amps. 108372-312
70 to 40 Amps. 108372- 307
40 10 20 Amps. (Except K-Don) } 708372-304
5C 3 Lowes Wotding Assembly ] [ 1600 to 800 Amps. 708373-318
Standard Type 00-3 -4 800 to 400 Amps. 108373-380
Overcurrent Device 400 1o 250 Amps. 108373-340
| 225 to 120 Amps. 708313-322
50 k| Lower Molding Assembly ] [ 2000 to 1200 Amps. 7108374-370
Standard lype 00-3 1600 to 800 Amps. 108374-316
Overcusrent Device 800 to 400 Amps, 10831¢-380
400 to 250 Amps. 108374-340
6A i | 1 { ] | fuxiliary Switch - 4 Conlact (When Used) 700034-KX1
68 i 1 i | \ ! fuxiliary Switch - 8 Contact (Wien Used) 100038-K1
alk ! | | | i 1 Woto: Assembly 118-120 Yoits AC or 125 Yoits OC 4 108391-1
wi th Mounting 208-240 Yolts AC or 250 Voits OC 10838172
(When Used)
s 8A 1 | | 1 i ] Control Device §110-120 Yolis, 60 Cycle 108392-19
Assembly 208-240 Yolts, 60 Cycle 108392-110
(When Used) 125 Yolts, OC 108392-11
250 Yoits, BC 108332-18
a0A \ | \ | i 1 Shunt Trip Assembiy 110-120 Yoits, 60 Cycle 108383-16
(When Used) 208-240 Yolts, §0 Cycle 108393-110
350-480 Votts, 60 Cycie 108393-111
{ 500-600 Yolts, 60 Cycle 108383-18
125 Yolts, OC 108393-17
258 Yolts, OC 108393-18
104 t 1 y | Inti-Single-Phase Device (K-Don & KSP) 108834-11
1) ? 2 Atc Chute Retaines 701496-4
118 2 2 Atc Chute Retainet 101543-4
ne 1 ' Atc Chute Retainer 705536-4
124 [} 4 Interphase Barriet 701531-4
128 3 k] intetphase Barrier 707110-4
12 2 1 Intesphase Bartier (600 Volts Only) 708504-4




RP-9.1.8-1 llt LOW-VOLTAGE POWER CIRCUIT BREAKERS

PAGE 6

13E

13A, 138 ot 13C 130

15A ot 158
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LOW-VOLTAGE POWER CIRCUIT BREAKERS RP-9.1.8-1
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Quantity per J-Pole

Circuit Breaker Service Protector
K-225 | K-800 | X-1600 | X-2000

Fig. K-Don K-Don KsP-1200 Ordering
Rel. 500 1600 | KSP-1600 | KSP-2000 Description of Assembly ot Part Number
134 8 Primary Disconnect Assembly 1067177-11
138 6 *3 Primary Disconnect Assembly (K-Don Lower) 106777-13
13 *3 Primaty Disconnect Assembly (K-Don Upper) 10677175
130 ] Primary Disconnect Assembly 106717-114
13€ 6 Primary Disconnect Assembly 106771-115
1A 2 2 2 2 Secondary Disconnect Assembly (When Used) 703153-K1
4154 *3 *3 Current-Limiting Fuse 108235
4158 3 k] Current-Limiting Fuse 105070
s16A i I 1 ! 1 ] Undervol tage Assembly (When Used)

tnstantaneous - 118-120 Yolts, 60 Cycle | 708412-T1
220-240 Volts, 80 Cycle | 708472-12
440-480 Yolts, 60 Cycte | 708472-T4
§50-600 Yoits, 60 Cycle | 708472-15 ¢

48 Yolts, BC 108412-16
125 Yolls, OC 108412-11
L 250 Yoits, 0OC 108472-18

Time-Defay 3 110-120 Yolts, 60 Cycte | 708472-19
220-240 Yolts, 60 Cycle | 708472-110
440-480 Yolls, 60 Cycle | 708472-T12
550-500 Yolts, 60 Cycle | 708472-T13

48 Yolts, OC 108472-114
L 125 Yolts, OC 708472-115
250 Yolts, OC 108472-116

*X-Don Only
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RENEWAL PARTS FOR
TYPE K-225, 600, 800, 1600, 2000, 600S, 800S, 1600S, 20005 CIRCUIT BREAKERS
K-DON-600, 800, 1600, 600S, 800S, 1600S FUSED CIRCUIT BREAKERS

Geners! Notes
1. Recommended quantities are as follows:
DOMESTIC - One (1) complete set for each ten (10)
breakers or fraction thereof installed for
each rating.

FOREIGN - One {1) complete set for each five {5) breakers
or fraction thereof installed for each rating.

NOTE: Fig. Ref. parts marked with triangle { A ) are
minimum that should be ordered for normal
duty applications. For heavy duty applications,
all applicable Fig. Ref. parts should be ordered.

2 The parts listed cover an indefinite period of time. With

normal duty and maintenance, replacement will be
infrequent.

3 Standard hardware (screws, nuts, lockwashers, etc)) is
not included with the parts.

4. Where continuity of service is mandatory, a spare breaker
is recommended.

Ordering Instructions

When ordering, always state type of circuit breaker and
serial number from bresker nameplate in addition to part
description and ordering number.

State the quantity, description, and ordering number of
each assembly or part required, as applicable,
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Allen- Bradley
centerline Medlum Voltage Air Break Contactor » 400 Amp Size

i

SPECIFICATIONS
viaximum Voltage
» 5000
» 7200
lated Current (Amps.) (05%03 3&)7502"‘4‘3307
» Open Type-400A
» Enclosed Type:  Type 1 Type 1
’ wigasket
Type 12
High , 360A  360A
‘otal per Section - 360A  360A
' High - Middle .~ .%;.300A: . 200A°
Bottom “T340A -'300A -
‘otal per Section - - :-. 600A " -400A -
} High - - L240A 180A
S --240A7. 0 1BOA
LT 240A - 180A
‘otal per Section -7 "720A 7 540A
iorsepower Ratiﬁgs
' IZ%OO\{. Tvoe 1500 HP INTRODUCTION - The intent of this manual is to provide an outlined procedure
nduction 1ype for handling, installation and maintenance of CENTERLINE medium-voltage con-
Synchronous Type (1.0PF) 1750 HP tactors o
(0.8PF) 1500 HP A
' 4600V o o Should problems relating to installation or operation be encountered that are not
Induction Type 2500 HP ' covered in this manual, refer to ALLEN-BRADLEY.
Synchronous Type (1.0PF) 3000 HP
' 6600V -...(0.8PF) 2500 HP Note: Keep these instructions for future reference.
Induction Type 4000 HP_ .. - " L o _ '
Synchronous Type (. opF) 5000 Hp| DESCRIPTION - CENTERLINE medium-voltage contactor operating voltages
(0.8PF) 4000 HP.| are 120V AC for the control circuit and 104V DC for the contactor coil. The con-.
tactor wexghs 230 Ibs. (165 Ibs. with arc-chutes and interphase barriers remov-
g . A It is 26" (66 cm) high 16-1/8'* (41 cm) high with arc-chute$ and interphase
nterrupting Ratlngs : ‘ ed).
" Fused. E2 200 MVA at 2400V barriers removed), 17-3/4 (45 cm) long and 23-3/8" (59 F:m) wide.
400 MVA at 4600V :
570 MVA at 6600V
3asic Impulse Level
+ 60 KV Crest

Publication 1500-5.0—April, 1985
Supersedes Publication 1500-5.0—September. 1976/
Publication 1500-5.2—August. 107

Puplication 1500-5 3C—September T

w YL - - .
<o e = e
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RECEIVING:

HANDLING:

Before leaving the factory, all CENTERLINE medium-voltage contactors have
been tested both mechanically and electrically. Immediately upon receiving
the controller, remove the packing and check for possible shipping damage.
Report any damage immediately to the claims office of the common carrier.

Each contactor can be lifted with the aid of a double sling with spreader bar
(see Fig. 1) or with a platform lift (see Fig. 2). The contactor is provided with
two lifting brackets located to properly distribute the weight.

-

% Spreader Bar L_

Hook
Here

Enclosure

Hook
Here

T NI 2777
\

[ l‘j:’:: l [~ Contactor [

Fig. 1 — Double Siing w/Spreader Bar Fig. 2 — Piattorm Lift

Note: Arc-chutes and interphase barriers may be removed for easier handl-
ing. Refer to *Service Instructions'" in this manual. When moving the contac-
tor by hand, use the **Handling Points” indicated in Fig. 6.

WARNING: DO NOT operate contactor UNLESS arc-chutes, interphase bar-

riers, and arc-chute retaining bar are securely in place.

Ly

k)

¢

]

¥
A
e
;
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EXAMPLE: To order moving contact assemblies for a
typical K-600 circuit breaker, provide the following:

For a-type K-600 circuit breaker

Serial No. 39402-22-24A (From breaker nameplate)

S.0. 3339402

Quantity-2 (Fig. Ref. 4B, page 5) Moving Contact
Assemblies 706783-T2

The recommended spares in this bulietin apply only to
circuit breakers having the features listed. For example, if
your circuit breaker is stationary mounted, you would
disregard the primary and secondary disconnect assemblies
(Fig. Refs, 27 A,B,C,D.E, and 28).

f your circuit breaker has some special feature not
listed, provide complete description of feature, such as—
Shunt Trip — 120 Volts AC, in addition to other informa-
tion requested in example above.

When ordering current-limiting fuses, always specify the
continuous current rating in addition to the ordering
number.

NOTE: Fig. Ref. parts marked with bullet (# - On
circuit breakers equipped with solid state overcurrent trip
devices, as designated by the #g" st the end of the circuit
breaker “Type”, it is necessary to replace both the solid
state logic assembly and the fower molding assembly when
changing the circuit breaker to a new AMPERE TAP range.

FOR PRICES SEE PS 6.1.2.8-1.
FOR TECHNICAL INFORMATION,
CONTACT OUR NEAREST DISTRICT OFFICE.

© ©

Assy. Trep
Fuse

D.0O.8ar A
Gesr Box Oven Fuse
Assy.  Trip Device

® & ©

Upper  Sta. Contact  SS Trip
Molding Assy. Device
Assy.

Oper
Mech. Dust Escutcheon
Assy. Plate Front Rate

The photographs reproduced in this bulletin are furnished only to
serve as a guide in the identification of assemblies and parts, and
do not purport to cover all details or variations in egquipment,




RP 6.1.2.8-1

Page 4




A RP 6.1.2.81

Page &
Quantity Per 3-Pole Breaket
Fig. K600- K600S- K-Don | K-Don K-Don K-Don | Ordering

Description Of Assembty Or Part net. | x225 | xsos | x1600 | k2000 ] K800S x1600$ | x2000S |600/800 | 1600 805/800S | 1600S | Number
Arc Chute Assembly 1A 3 3 3 3 3 70677574
Arc Chute Assembly 18 3 3 3 3 3 3 | 70877512
Arc Chute Retamer 2A 2 2 2 2 2 701496-A
Arc Chute Retainer 28 2 2 2 2 2 2 ]701543-A
Upper Base Moiding w/Stalionary

Contact Assembly 3A 1 706784-T1
Upper Base Molding w/Stationary

Contact Assembly 3A 1 1 1 1 706784-13
Upper Base Moiding w/ Stationary

Contact Assembly 38 3 3 706784-5
Upper Base Molding w/Stationary

Contact Assembly kl:] 3 3 3 3 706784-%%
Moving Contact Assembly ' | 3 706783-1%
Moving Contact Assembly 48 3 3 3 3 706783-12
Moving Contact Assembly 4C 3 3 3 3 706783-13
Moving Contact Assembly aC 3 3 . 70678319
Upper Base Molding w/Stationary &

Moving Contacls 5A 1 706782-T1
Upper Base Molding w/Stationary &

Moving Contacts S5A 1 1 1 3 70678213
pper Base Molding w/Stationary &

Moving Contacts 5B 3 3 706782-T5
Upper Base Molding w/ Stationary .7

Moving Contacts 58 3 3 3 3 {70678 %%
interphase Barner 6A 4 4 4 4 4 7015318
Interphase Barrier 68 3 3 3 707110-8
‘lmerphase Barrier 6C 3 3 3 710524-8




RP 6.1.2.8-1
Page 6




RP 6.1.2.8-1

Page7
Quantity Per 3-Pole Breaker ]
Fy. X600- X600S- X-Don | K-Don K-Don K-Den | Ordering
Description 0! Assembly Or Part not. | k225 | xe00 ] x1600 | K2000 x800$ | X16008 | X2000S | 500/800 1600 | 6005/800S | 16008 | Kumber
Lower Base Moiding w/Overcurrent Tup Device
(Standarg Type 00-3 Electro- Mechanical Trp 1
Devices) (Specilied Ampere Rating.)
12 10 20 Amp A 1 708363-11 §
20 to 40 Amp TA 1 7083631
40 o 70 Amp 7A 1 7083631t ¢
70 10 125 Amp 7A 1 70636317
120 to 225 Amp 7A 1 708363 1%
40 to 70 Amp 7A 1 1 708363
70 to 125 Amp 7A 1 1 70836313
120 to 225 Amp 7A 1 1 7083638
250 10 400 Amp 7A 1 1 70836312
400 0 600 Amp TA 1 1 70836313
400 to 800 Amp A 1 1 708363-12
120 to 225 Amp 78 3 3 708363-17
250 to 400 Amp 8 3 3 70836315
400 1o 800 Amp ”’ 3 3 7083638
800 10 1600 Amp . 3 3 708363 %
250 10 400 Amp 8 3 7083638
400 to 800 Amp 78 3 70836972
800 to 1600 Amp . 3 708363
1200 to 2000 Amp 78 3 708363
 Lower Base Molding w/Phase & Power Sensors
50 10 225 Amp 8A 1 1 70973313
250 1o 600 Amp 8A 1 1 709733 T4
300 to0 800 Amp BA 1 1 709733-F¢
250 1o 600 Amp 88 3 709734V
600 1o 1600 Amp 88 3 709734
250 to 600 Amp 88 3 3 7097347
600 10 1600 Amp 88 3 3 7097345 |
800 to 2000 Amp 88 3 3 7097347 ¢
o Power Sheld (Standard Type $8-3) ()
50 10 225 Amp 9 1 1 60990272
250 10 600 Amp 9 1 1 1 1 1 60990473
300 to 800 Amp 9 1 1 6092013
600 10 1600 Amp 9 1 1 1 [ 60990172
800 to 2000 Amp 9 1 60990V €
§S Trp Dewice Test Set (Type 504} 10 1 1 1 ] 1 608088 T*
Operating Mechanism Assembly (M 0 -Stationary) 1A 1 1 1 709774 T
Operating Mec A bly (M O -S Y) 1A 1 1 1 7097785
Opetating Mechanism Assembly (M O -Statonary) 1A 1 1 7097361
Operating Mechanism A bly (M 0 -S Y) 1A 1 1 1 | 7097xXE
Operating Mechanism Assembly (M 0 -Drawout) naj 1 1 1 709777
Operating Mecharism Assembly (M 0 -Drawout) 1A 1 1 1 7097
Operating Mechamism Assembly (M.0 -Drawout} 1A 1 1 70978
Operating Mechamsm Assembly (M 0.-Orawout) 11A 1 1 v} 709738
Operating Mechanism Assembly (E.0 -Statonary) 131 1 1 1 70877973
Operating Mechanism Assembly (E.0 -Stationary) 18 1 1 1 7097Ta Y
Operating Mechamsm Assembly (€.0 -Stationary) 18 1 1 7097
‘Opemmo Mechanism Assembly (E.O -Statonary) 118 1 1 1 709TET
Operating Mechamsm Assembly (€ 0 -Drawout) 18 1 1 1 70977838
Operating Mech Assembly (E O -Drawout) 118 1 1 1 709774
Operating Mechanism Assembly (€.0 -Drawout) 18 1 1 7097307
Operating Mechanism Assembly (€ 0 -Drawout) 18 1 1 1 7097% %
A Motor Assembly (When Used) t
48 volis DC 12 1 1 1 1 1 1 1 1 1 1 1 7097873
1107120V AC or 125V DC 12 1 1 1 1 1 1 1 1 1 | 709y
2087240V AC or 250V DC 12 1 1 1 1 1 1 1 1 1 1 1 10072

@ Basic OC 3 Ovescurrent bisted, for 004, 0D5, 00 6, etc. refer t
@ Basic {Phase only) Power Shueid, for $5-4,55 5,557, etc. and for target of alarm option add

o the Current Breaker Division.

ers, refer 10 the Circutt Breaker Division,
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Quantity Per 3-Pole Breaker
Fig. K600- X600S- K-Don | K-Don K-Don K-Don | Ordering
Description Of Assembly Or Part get. | x225 | xso00 | x1600 | 2000 | xs00S | 1600 | K2000S | 600/800 1600 | 600$/800S } 1600S | Number
A Control Device Assembly (When Used)
1107120V AC 13 1 1 1 1 1 1 1 1 1 1 1 708392-19
2087240V AC 13 1 1 1 1 1 1 1 1 1 1 1 708392-T
48v DC 13 1 1 1 1 1 1 1 1 1 1 1 708382-T6
125v DC 13 1 1 1 1 1 1 1 1 1 1 1 708392-17
250V DC 13 1 1 1 1 1 1 1 1 1 1 1 708392-18
A Shunt Trip Assembly (When Used)
1107120V AC 14A 1 1 1 1 1 1 1 1 1 708393-142]
208/240V AC 14A 1 i} 1 1 1 1 1 1 1 708393-1“!’
3607480V AC 14A 1 1 1 1 1 1 1 1 1 708393111
500/600V AC 14A 1 1 1 1 1 1 1 1 1 708393-18
48v DC 14A 1 1 1 1 1 1 ] 1 1 708393-76
125v OC 14A 1 1 1 1 1 1 1 1 1 708393-17
250v DC 14A 1 1 1 1 1 1 1 1 1 708393-18
A Shunt Trip Assembly (When Used)
1107120V AC 148 1 1 709723-112]
208/240V AC 148 1 1 709723-1104
3607480V AC 148 1 1 709723-T11
5007600V AC 148 1 1 709723-18
48v DC 148 1 1 709723-76
125V DC 148 1 1 709723-17
250V DC 14B 1 1 709723-18
A Magnetic Latch Assembly 15 1 1 1 1 1 160862-13
A Undervoltage Trip Device-Instantaneous .
(When Used)
1107120V AC 16A 1 1 1 1 1 1 1 1 1 1 1 708472-11
220/240V AC 16A 1 1 1 1 1 1 1 1 1 1 1 708472-72
440/480V AC 164 1 1 1 1 1 1 1 1 1 1 t 708472-14
550/600V AC 16A 1 1 1 1 1 1 1 1 1 1 1 708472-15
48v DC 16A 1 1 1 1 1 1 1 1 1 1 1 708472-T6
125v DC 16A 1 1 1 1 1 1 1 1 1 1 1 70847217
250v OC 16A 1 1 1 1 1 1 1 1 1 1 1 708472-T8
A Undervoliage Trip Device-Time Delay
(When Used)
1107120V AC 168 1 1 1 1 1 1 1 1 1 1 1 708472-19
220/240V AC 168 1 1 1 1 1 1 1 ] 1 1 1 708472110,
4407480V AC 168 1 1 1 1 1 1 1 1 1 1 1 708472-112
5507600V AC 168 1 1 1 1 1 1 1 1 1 1 1 708472-113
48V DC 168 1 1 1 1 1 1 1 1 1 1 1 708472-T14
125v DC 168 1 1 1 1 1 1 1 1 1 1 1 708472-T15)
250V DC 168 1 1 1 1 1 1 1 1 1 1 1 708472-11¢
Oper: Fuse Trip Device 17 1 1 1 1 708724 T
Operation Counter (When Used) 18 1 1 1 1 1 1 1 1 1 1 1 180522-C
Motor Disconnect Switch (When Used) 18 1 1 1 1 1 1 1 1 1 1 1 703270-A
Etectrical Close Switch (When Used) 20 1 1 1 1 1 1 1 1 1 1 1 703271-A
Opening Spring 2 2 H 2 . 2 2 650220-A6
Opening Spring 21 2 2 2 2 2 2 650220-A7
Drawout Mechanism Assembly 22 1 1 1 1 1 70322078
Drawout Mechanism Assembly 22 1 1 1 1 1 1 703230- 16
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Quantity Per 3-Pole Breaker
Fig. K600- K600S- K-Don | K-Don K-Don K-Don {Ordering
Description Of Assembly Or Part rel. | x225 | x800 | x1600 {x2000 | X800S ] K1600S } K2000S 600/800 | 1600 | 600S/800S 1600S { Number
Dust Plate 23 1 1 1 1 1 1 1 1 1 1 1 702669-A
Escutcheon Front Plate Assembly
M.0.-Stationary 24A 1 1 1 1 1 1 1 1 1 1 1 708118-K1
#.0.-Drawout 24A 1 1 1 1 1 1 1 1 1 1 1 708118-K2
*£.0.-Stationary 248 1 1 1 1 1 1 1 1 1 1 1 708119-K3
€ 0.-Drawout 248 1 1 1 1 1 1 1 1 1 1 1 708119-K4
Basic Frame Assembly 25A 1 1 1 708396-T1
Basic Frame Assembly 254 1 1 1 708356-13
Basic Frame Assembly 258 1 1 1 1 1 1 708356-15
Basic Breaker Assembly 26 1 708355-T1
Basic Breaker Assembly 26 1 1 1 1 708355-73
Basic Breaker Assembly 26 1 ] 1 708355-T5
Basic Breaker Assembly 26 1 1 1 708355-T7
Primary Disconnect Assembly (When Used) 27A 6 706777-T1
Primary Disconnect Assembly {(When Used) 218 6 6 3 3 706777-13
Primary Disconnect Assembly (When Used) 27C 3 3 706777-15
Primary Disconnect Assembly (When Used) 270 6 6 706777-T1%
Primary Disconnect Assembly (When Used) 27t 6 6 6 6 709957-T1
Secondary Disconnect Assembly-Moving(When Used)| 28 2 2 2 2 2 2 2 2 2 2 2 }703153-K1
Secondary Disconnect Assembly - Stationary
(When Used) 2|2 2 2 2 2 2 2 2 2 2 2 |r03152:¢1







RP 6.1.2.8-1

Page 13
Quantity Per 3-Pole Breaker .
Fig. K600- X600S- K-Don | X-Don K-Don K.Don | Ordering
Description Ot Assembly Or Part Ret. | x225 | x800 | x1600 | x2000 § x800S | X1600S %2000S | 6007800 | 1600 | §@OS/800S | 1600S | Number
A Current Limiting Fyuse (When Used)
300 Amp (Non-UL) 30A 3 3 3 710316-A1
400 Amp (Non-UL) 30A 3 3 3 710316-A2
600 Amp (Non-UL) 30A 3 3 3 3 710316-A3
800 Amp (UL) 30A 3 3 3 3 j710316-A¢
1000 Amp (UL) 30A 3 3 3 3 }710316-A5
1200 Amp (UL) 304 3 3 3 3 }710316-A6
1600 Amp (UL) 30A 3 3 | no3eA7
2000 Amp (UL) 304 3 3 {710316-A8
2500 Amp (UL} 308 3 3 [ ri2652-A
Auxiliary Switch - 4 Contact 3 1 1 1 1 1 1 1 1 1 700034-K1
Auxiliary Swilch - 8 Contact 32 1 1 1 1 1 1 1 1 1 700038-K1
Auxiliary Switch w/mounting
4 Contact - RH 33 1 1 1 1 1 709653-T1
8 Contact - RH 33 1 1 1 1 1 709653-12
4 Contact - LH 3 1 1 1 1 1 70965313
4 Cont -LH & & Cont.-RH {As shown) 3 1 1 1 1 1 709653-T4
4 Cont.-LH & 8 Cont -RH k] 1 1 1 1 1 709653-15
4 Contact - RH 33 1 1 1 1 1 1 709653-16
8 Contact - RH 3 1 1 1 1 1 1 709653-17
4 Contact - LH 33 1 1 1 1 1 1 70965318
4 Cont.-LH & 4 Cont -RH k] 1 1 1 1 1 1 709653-19
4 Cont -LH & 8 Cont -RH 33 1 1 1 1 1 1 709653-T10
Ground Clip 3 1 1 1 1 1 1 1 1 1 1 1 703230-T3
Hardware & Retainer Kit 35 1 1 1 1 1 1 1 1 1 1 1 709654-12
Accessories
Accessory Kit 36 709770-T1
Maintenance Handie ¥ Order Accessories in quantities as required. 703848-K1
Liting Yoke 38 709770-15
Racking Crank 38 711706-K1
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Notes



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

