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INTRODUCTION

The KSP-1200, KSP-1600, KSP-2000, KSP-3000 and KSP-4000
power service protectors are modified basic K-Line® circuit breakers,
without direct-acting trip devices, and are supplied for stationary
mounting only.

The power service protectors have three added features as
follows:

1. Current-limiting fuses, Class L Type.

2. Open-Fuse-Trip device (when ordered).

3. Mechanism Interlock extension to lock door
closed when device is in closed position.

All instructions pertaining to installation, operation and mainte-
nance of basic K-Line circuit breakers also apply to the power service
protectors.

Refer to the basic instruction and renewal parts bulletins as listed
at the bottom of this page.

CURRENT-LIMITING FUSES (See Fig. 1)

The current-limiting fuses normally supplied with the power serv-
ice protector are the Gould-Shawmut Class L Type, and the continu-
ous current rating is equal to the frame size of the particular power
service protector. It should be noted that special blocking is provided
on the power service protector such that fuses of a continuous girrent
rating higher than that of the protector cannot be installed:

When a fault occurs to open a fuse or fuses, the power scrvice
protector will not open unless it is equipped with an open-fuse;trip
device. If not so equipped, other means must be usedgo determine
circuit conditions so that the device may be opened to preyent single
- phasing of protected equipment.

When a fuse or more than one fuse has blown, itis recommended
that all three fuses be replaced regardlessgofi@pparent condition
because the time-current characteristic of anunblown fuse could be
affected and thus system coordination would bejaffected.

To replace the fuses, the powef servicellprotector should be
opened and padlocked in the open positionifor safety to insure that
it cannot be closed during this fusewreplacement. Replacing the fuses
is a simple mechanical proceduref’and the one basic requirement is

that the bolts should be retightened to a torque value of 85 fti/lbs.

NOTE: When replacing the fuses, do not remove thelwifes from
the Open-Fuse-Trip device. If itis necessary to check individual fuse
continuity, the fuses must be removed from the service protector to
isolate the fuse from the paralleled coil of the device.

Replacement fuses MUST be the ¢urreatslimiting type and are
recommended to be the Gould-ShawmutType{Catalog A4BY, Type
55, of the appropriate continuous.curreat,rating. Any Underwriters’
Laboratories, Inc. listed Class/L fuseamay be used if necessary,
however.

OPEN-FUSE-TRIP DEVICE

The open-fuse-trip“device, supplied on 3-pole service protectors,
provides automati€lepening of the protector when one or more fuses
open.

The devicejeonsistsfof three voltage coils with one coil wired in
parallel withieachyfuse. The coilsoperate on the voltage produced by
the'fuse'during interruption and cause mechanical tripping of the
pretecton

When the open-fuse-trip device operates, an indicator ( 1, Fig 2)
will extend through the front of the mechanism mounting plate
providing indication that the protector has opened due to fuse
ope€ration. This is visible only with the door open Further, the
automatic trip indicator on the escutcheon will also have extended
providing visible external indication of automatic opening .

When the open-fuse-trip device indicator is extended, the protec-
tor will be held in the trip-free position so that it cannot be reclosed.
If the indicator is inadvertently reset and the protector reclosed before
the fuses are replaced, the protector will safely open again, but this
practice is not recommended.

After the fuses have been replaced and the fault removed, both
trip indicators should be pushed in to reset the service-protector
mechanism. The power service protector may then be closed and
service resumed.

The design of the open-fuse trip device is such that no mainte-
nance or adjustment is necessary on this device for its normal
operating life.

1 These instructions doaet purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in con-
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INTRODUCTION

These instructions apply to the type K-3000 and K-4000, K-
3000S and K-4000S circuit breakers; 3000 and 4000
ampere ac continuous current rating respectively. The type
K-3000 and K-4000 are equipped with electromechanical
overcurrent trip devices, whereas the type K-3000S and K-
4000S incorporate the solid stale overcurrent trip devices.
A K-3000S circuit breaker is shown on the front cover o1 this
bulletin

The K-3000 and K-4000 circuit breakers can be furnished
with two or three poles for dc or ac operation. K-3000S and
K-4000S circuit breakers are only furrished for three pole
ac operation. :

All circud breakers can be furnished as drawout or station-
ary mounted and are available 3s manually or eleclricaily
operated, and with electrical control devices avaiable in
various ac and dc voltage combinations. Many optional
fealures are also available.

An electrically opecated. drawoul type circuit breaker s
shownin Figure 1, with atypical schematic diagram shown
in Figure 2

These instructions should be read thoroughly betore han-
¢hng. Insta:hng and/or operating the circuil breaker

RECEIVING AND STORAGE

Immediately upon receipt of the circuit breakers, examing
the carfons to determine if any damage or loss wasSus-
tained during transit If injury or rough handling ig'evident,
file @ damage claim at once with the carnier and prefmplly
nolify the nearest District Office. The Compahy, 15%got
responsible for damage of goods after delwery Yo, the
carrier. Mowever, the Company will lendfasgiStance if
notified ot claims

Unpack the circut breakers as soon (a@s pdssible after
receipt. If unpacking is delayed, difliguityymay be experi-
enced in making a claim for damagesirot evident upon
receipt Use care in unpacking,in0fder to avoid damaging
any of the circuit breaker pars. Check the contents of each
carton against the packing lisyBelorexdiscarding any pack-
ing material. I any shortage ot matenal 1s discovered,
promptly nolify the neages! “Bistrict Office. Information
specifying the purchase orgerinumber, carton number and
pat numbers o! thg damaged or missing parts should
accompany thefclaim

Circuit breakérs should Be installed in their permanent
location as soom@s passible (See Basic Handling beiow)
If \he breakers aretqolto be placed in service 1or some time,
il is advisable to provide adequate mearns of protection.

—

These insructions 4o not purpor 1o cover all delails Gr vanaticns i equipment nor 1o provide con

This may be done by keeping the breakein”its ‘gfginal
Carton, covering with waterproof paper and sealing to
preventinfiltration ot dit Where conditions of higithumidity
prevail, the use of healers 1s recommended.

BASIC HANDLING INSTRUCTIONS

Once the circuit breaker has beén unboited and removed
from its shipping caricn, itSpould@®e jurned to the upnght
position and placed on a flat syifdce to avoid damage ic
breakerparts. For safety, @t handlifig inthis position shouid
ulilize the lifting yoke (20) stiown in Figure 1

CIRCUIT BREAKER OPERATION CIRCUIT BREAKER
RATING

The K-3000/K-80008yand K-4000/K-4000S circuit break-
ers are designedito carry a maximumaccontinuous current
of 3000 ampetes any 4000 amperes respeciively. Exceed-
ingthese ratings/may raise the temperalure of the breakers
beyond@theiradesign linut and thus affect the life of the
breakery, TRys, any long-time pickup selting exceeding
100%0f the frame size is 10 be used only tor coordiration,
aolfQg.carrying inCreased cortinuous current

CLOSING SPRING OPERATION

The two closing springs sugply the power that closes the
gircuit breaker and also charge the lwo opening springs
duringtheclosingoparation. The closing springs are charged
by amotorinihe electrically operated breaker and charged
by hand in the manually operated breaker, however, in
either type, the springs are charged the same amount and
when charged, the spring energy 1S available 1o close the
breaker, thus referred lo as “slored energy”. The closing
springs are normally charged when the breaker is opened
It charged after closing, (optional) the breaker may be
opened and then reclosed without recharging the springs
In drawout breakers, \he closing springs are automatically
discharged when the breaker is moved from the discon-
nected to the withdrawn pcsition (shown in Figure 1). This
prevents accidenlal discharge.

ESCUTCHEON OPERATING FEATURES

Manually and electricaily 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 manuyaily operated circuit breakers, Figure
1, 1nciuded in the esculchecn face plale are: (25) a name-
plate giving the various ratings assigned lo the particuiar

lingency to be met in connechon

with Instulation. operatior. or maintenace Should further nicrmation be desired or sheuid part:cuiar problems anse which are not
covered sutficiently for the purchaser's purdoses. the mattar should be refarrad to the reares! Cis!riet Ofiice
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1. Arc Chuts 11. Spring Rataner Bracket 21, Cloaing Soring Cvspng Motar
2. Arc Chute Reta€tolding 12. Manua! Charge Handie 22, Elestnnz Close 2.000n
3. Arc Chue Mounufg Screw 13 Reching Lrank 23 $asp
» 4. Shuttér 14 Closing Sprinc Charge Indicstor 2. Apxd iy Santes
* 5 Vgual Indicator fer 15, Drawoit Laver 25 Mamreolee
Bieaker ‘Lloed” or "Opened” 16. Racking Cam Roilers 26, Plaic
6. Manual Clgse Lever 17 Racking Drank Ogening 27 Hinooy Toack By
7. Manual Charging Lever 18, Wheeis
8. Marval Trip Buttor + 19 Shutter Losk Scraw
9. Automatic Trip Indicstor lncertsd in Shutter) UL e T fiew
10}, Motor Disconnect Svatch 200 Liturs

Fig 1 — Typical Eleciricaily Operated, Drawou! Tyme
K-3C000 Ciurcuit Breoker
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typeof circuit breaker, (12) the manual charging handle, (8)
the manual trip button, (5) the “OPEN" and "CLOSED"
position indicator, (9) the automatic trip indicator with
optionaltacilities for alarm indication and for lockout, (23)
a means for padlocking the Circuil breaker in the “CON-
NECTED,” "TEST or "DISCONNECTED" postions, and
(14) closing spring charging indicator.

The controls lor the electncally operaled circuit breakers,
Figure t, are the same as the manually operated circuit
oreakers except the charging handle (12) s removed and
sloredfor maintenance use, andthe presence of (10) motor
disconnect swilch for the motor electrical circuit and (22)
electrical close push butlon switch

The manually and electrically operated grawcu! circuit
breaker escutcheon also contadins the racking crank open-
ing (17) and interlocking drawout lever (15}

A seff-align:ing plate, immediately behind the esculcheon
face plate, is used to exclude dust lrom the circust Dreaker
compartment. On drawoul type cuwcuill breakers, the es-
culcheon face will protrude through the front docr of the
companment whenthe circuit breaker s inthe "TEST  and
“DISCOMNECTED" posiions Inthese positons, the dust-
plate sull functions 1o exclude dust

Circuit Breaker Nameplate (Figure 1, ltem 25)

The circuitbreaker nameplate conlains information regardy
g (1) the manulacturer's name and address, (2) iype @
circuit breaker design, (3) sernal number ¢t circuit laveaker,
{4) continuous current rating of frame size, (5} sAOM CCu

currentrating atraledvoilages. (6) frequency, ) sheftlime
current

Manual Charging Handle (Figure 1, item (2)
The manual charging handle is a T-shaped I@vesused 1o

charge the closing springs by pumpingfappraximeately len
limes

Manual Trip Button (Figure 1, Itém 8)

The manual trip button, whengpushed, trips the circut
breaker to "OPEN."

Circult Breaker “OPEN:0rMGIEOSED ™ Indicator
{Figure 1, Item 5)

This nGicalor shows the physical pasiion of the circut
breaker contagls

Automatic Tapdndicator (Figure 1, ltem 9) ( Notinciuding
undervoilage, alaraA’Swilch or lockout)

The automaunc tnp indicator is provided as standard equip-
ment on tke K-ine® circuil breakers and 1sused to indicate
the operation of the overcurrent trip device.

This device is an indicator only and docs not prevent the
circufhire aker reciosing

Upomian overcurrent trip operation, the incicater protrudes
rom the front plale approximately 1/2 inch

The automalic trip indicator should be reset afteneachtrip
indication by pushing back into i1s normalgatch position.
The operator should investigate the cause otjiripping
before resetling the automatic trip indicator*and subse-
quently reclosing the circuit breaker after an outage which
results in an operation of the indicalor.

Automatic Trip Alarm Contagts (Hand Reset)

(Figure 1, llem 9)

An alarm switch for remote electrieal indication, which is
optional, shows when gGtomatic’ tripping has occurred.
This is accomplished by\adding'a precision snap switch to
the automatic trip indiGglorassembly. The automatic trip
indicalor actualeshe rolles on the alarm switch which in
lurn causes a normally@pen contact to close and a nor-
mally closed conrtactie openon overcurrent trip. The alarm

conlact is mantally reset by pushing the trip indicator {9)
back inlo ifs mocmat posilion

Automatic Tmp Lockout (Hand Reset) (Figure 1, ltem 9)
An additiongl device (which s also optional) may be added
1o, thegdlitomatic tnp 'ncicalor assembly device which
servigs lo mechanically prevent reclosing the circuit breaker
aller an automatic trip operation When the trip indicator s
pushed in, the circuit breaxer mechanism can then be
operated 1o close the circunt breaker contacts.

Padlocking Device (Figure 1, item 23)

All K-line circuit breakers are equipped with means of
padincking lhe circuil breaker mechanism in a trip-free
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 1s held forward by one or more
padlocks. To oblain the condition for padlocking the circuil
breaker in the open position, the manual lrip button is
pushegdinward. Thenthe padlock plateis pulled out and the
padlock inserted into the vertical slot. In this position, the
mechanism is maintained trip free and the contact arm
canno! be moved o the closed position
Oncircuitbreakers equipped with drawout mechanism, the
padlocking device 1S associated with the drawout interlock-
ing mechanism so that the circuil breakercannot be moved
from any of its three basic drawout positions ot “CON-
NECTED,” "TEST" or "DISCONNECTED" with the pad-
locking n effect

Closing Spring Charge Indicator (Figure 1, ltem 14)

Under normal operating conditions, the closing springs are
automatically charged aiter each tripping operation. How:-
ever, there are occasions when the springs will be in 3
discharged slale Therefore, il is desirable that means be
available to indicate the charged or uncharged cendition O!
the closing springs This s accomplished by a visual
indicator seenthrough an aperture inthe escutcheonplate,
Theindicatoris marked CHARGED"and"UNCHARGED ”
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“A1otor Disconnect Switch (Figure 1, item 10)

he molor 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
vollage source Thisswichisused (1), whenilis desirable
1o prevent automatic recharging of the closing springs just
prior to taking the circuit breaker oul of service for mainte.
nance and (2), for control wiring dielectric test. The motor
mus! be disconnected for the contro! wiring dielectric test
and subsequenlly tested at 540 V ac or 760 V dc.

Electrical Close Push Button {Figure 1, Ilem 22)

The electricalclose pushbuttonisused to electrically close
the circult breaker from the escutcheon. This contact is
connecled in senes with the latch release coil. Energizing

the latch release coil llows the charged springs to close
the circuil breaker.

Manual Close Lever (Figure 1, Item 6)

The manual close lever is provided on ali circuit breakers 1o
provide asale means of clesingthe breaker without control
power The lever 1s proviged wth g ring to which a lanyard

should be attached for closing the breaker 3t a safe
distance

Racking Mechanism ( Drawcut Breaker)

The racking mechanismis used o mave the circuit breaker
‘0 any one ol its lhree positions—~"CONNECTED " “TEST"
or “DISCONNECTED.” All of these positions are attainable
with the cubicle door closed or cpened. The breaker ¢an be
closed only when the drawou! lever (15, Figure 1) is UR,
Whenup, the racking crank (13, Figure 1) cannot bedurped.
The circuit breaker must be in the "OPEN" position before
lever (15, Figure 1) canbe pushed down. In order to move
the circuit breaker from one pasition 1o another, the lever
must be pushed down and the crark turngdyoneefturning
begins, the lever will stay down until anOtherposilion is
reached and the lever will snep up ‘pfeventing additional
wrring, unlif the lever 1s again pushed dewan.

when the padiocking device is IgCkedy the lever (15) is
locked in the up postion prevenling /movement of the
racking mechanism.

Figure 1 shows the breaker in\ise tully withdrawn position.
There are two sels olgndicatoriimes on the lefl side of the
breakerto show bregker posilign One setis visible wilhihe

switchboard door €lesed, the@!her visibie when the door is
open

OPERATION OF DEVICES
Electro-Mechanica)Qvercurrent Trip Devices Type K-
3000 and K:4000 Circuit Breakers (Figures 10 and 11)
(M) Typeg@D<800 General Purpose Overcurrent Trip De-
vice The lype ©D-300 overcurrent trip device, for general

purpose applications, provides long-time delay tripping on
moderate overcurrents which are above the long;lime
pickup setting; and instantaneous tripping on faullcurrents
above the instantaneous trip setting. This device must.be
properly sel to provide adequate protection foran electrical
system Three adjustment screws on the boom of the
device provide independent conlrol of the long-timie pickup,
instantaneous pickup and amount ot imedelay. The name-
plale of this device shows the seliing 0! th@se adjustments
and the range of setlings which aretavarigbié Forinforma-
tion on the time-current charagternistigs of this device,
request a copy of TD-6633.

(B) Type OD-400 Seleclive Overcurrent Trip Device. The
type OD-400 overcurrent irip dewvice, for selective tripping
applications, provides longatime gelay and short-time delay
tnpping. Independent @djustment of both pickup and time
delay is provided forddoth typies of tripping The nameplale
ol this device shows, theysettings which are available For
information on the timescurrent characteristics ¢t this de-
vice. requesiya copy of TD-6634.

(C) See Table“dor complete Iist of Electro-Mechanical
overcdrreql lrip devices available

PowenShield™ Solid State Overcurrent Trip Devices
Type K-3000S and K-4000S Circuit Breakers
(Seearigure 12)

This, device includes the power supply sensors, over-
qurrent sensors, Power Shield solid state logic assembly,
magnetic latch and the interconnecting wiring Each phase
of the circuit breaker has a power supply sensor and
overcurren! sensor. The lrip elements that are availabie
are: long-time delay, instantaneous, shoit-ime delay and
ground taull. On a 3-phase 4-wire system, an addiiional
remote sensor, mounted in the nautral bus, 1S required for
complele ground fault protectisn,

The logic assembly is mounted near the front of the circunt
breaker and with the cubicle coor open the gvercumrent
control panel is readily accessible. This device muslt be
properly sel, as required by individual Circuit condl:ons, 1o
provide adequate protection for an electrical system, The
movable plugs on the control canel provide independent
control of the long-time, shor-time, instantaneoys and
ground fauit pickup and amount of ime delay. The overcur-
rentdevice, wilh the exception ot ground fault, willtrip at the
value of the AMPERE TAP sciting imes the plug setting ef
the various pickup elements The groundiauittripvalue 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-
ale overcurrents, which are atcve the iong-time pickup
setlings. andinstantareous tripping en {ault currents above
the instantaneous trip selting For information on the time-
currentcharacternistics ol this cz«ice, request acogy of TD-
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(B) Type SS-4 Selective Overcurrent Trip Device. This trip
device, for selective tripping application provides long-time
delay and short-time delay tripping. For information on the
lime-current characlerislics of this device, request a copy
of TD-6967 (TD-3002°).

(C) Type SS-5 Triple-Selective Overcurrent Trip Device.
This device includesthe tr:ip elements found inboth the SS-
3 and SS-4; Le.. long-time delay, shont:time delay, and
instantaneous tripping. Forintormation on the time-current
charactenstics of this device, request a copy of TD-6367
(TD-8002")

(D) The above three solid slate overcurrent trip devices are
available with ground tauit protection and are designated
by the tynes SS-3G. $S-4G and SS-5G. For informationon
the time current characteristics of this feesture, request a

copy of TD-6968 (TD-300S").

(E) See Table 1A tor acompletle list of standard Solid State
overcurrent trip devices

Control Relay

This device is contained in the black insulatéd molding, 3°
X 5" X 6" approximate, localedgal the lower front of the
mechanism andis used cn all elecifiCally operated mecha-
nisms. The 52Y coill, and comactsas?VY/1.52Vv/2 are con-
necled as shown in the sch@mati@diagram, Figure 2. The
purpose of thisdevice 1S 1@ reguitenthal, if the remote orlocal
close contacts are closgd, resulling in the charging springs
discharging, the close ceqtacts must first be released
(opened) belore the“br2aker can be reclosed. This pre-
vents closing the breax<r mers than one time uniess the
close contacts‘are firstreieased

TABLE 1

STANDARO ELECTRO-MECHANITAL OVERCURRENT TRIP DEVICES

Jvareyrreal Trip Eluimend Jims-Cur:ant
Devices Long- | Snort- |[Tmmtan=ifCharscte: istict!
Tyoe Ting Time LBneows Curve
00-300 X X 10-€683
00-400 x| x 10-6694
0C-500 X X X 10-889%
00-600 i X 10-689%
00-700 X None
00-600 X Woas
00-9800 X X T0-6E88
00-1000 X 10-66%3

HOTE: 00-300 hang-Utm
celay bandman ypall
dolay ofonenlls have |

. du!u¥ tloment Nag ons tlime
other long-time & sghort-time
Nros time delay tands.

TABLE 1A
SLANOARD SOLID STATE OVERCUARRENT TRIP DEVICES
! 1R . . A
Overcure i Trip €ismant Ticg-Current hafac(-rle tve
Devics Long- Short. flastan. Qavice 10 | Nevice i
Type Ting Tine |taneous] Grovnd RED CASE i SRAY TASEC
553 X X 70.5958 735701 ]
70.686€ 7C-320
S$§-238 X X X . 10-5962 ! i€-3209
S "
S5-4 Y ¥ 10-6867 T0-5232
10-8867 15.9082
ss-4c ! ! X 10-5908 | T8.5)3¢
$5-95 b X 1 10-6987 ‘ 10.930?
10.6867 10-5307
33-3¢ ! ! ! ! 10-5964 09385 ]
NOTE Timg-curreal charsct@ri3tic Curvet 858 not inClycet tn thig

boock bscsuss sepdidats coord:
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Auxiliary Switches

he auxiliary switches (24, Figure 1) cenlain the “3"and “b”
conlacts (Figure 2) and are furnished in 4 or 8 contact
arrangements. They are mechanically interconnected w:th
lhe main breaker contacts such that, with the breaker
closed. the “a”contacts are closed. Wilh the circuitbreaker
open, the “b” contacls are closed.

Undetvoitage Trip Device

The electrically reset undervoliage trip device 1s a singie-
phase device which autlomatically trips the cCircuil breaker
when its supply voltage decreases 10 30 lo 60 percen! of
the rated vollage. This device may be furnished eilher for
inslantaneous lrip operation or with adjustable time delay
tripping of 0-15 seconds. The undervoltage trip device is an
integral unit which may be added to the circuit breaker
enher at the factory or inthe tield

The undervollage device may be connected so thal lhe
automatic trip indicator (Figure 1, Item 9) will protrude from
the front ptale whenthe brezkeristnpped bythe undervoit-
age device

See Table 4. page 16, for elecinical characlenstics

INSTALLATION, INITIAL TESTING AND REMOVAL
(Drawout & Stationary)

. CAUTION. CAUTION CAUTION CAUTION

FORSAFETY:WHENINSTALLING OR REMOVING $TA
T.ONARY BREAKERS, THE SUPPLY FOR PRIMARY
AND CONTROL CIRCUITS MUST BE DE-ENERGIZED

AT ALL TIMES. TESTING OF STATIONARY BREAKERS
MUSTBE DONE WITH THE PRIMARY SUPPLY GIRCUkE
OE-ENERGIZED.

For initial installation of drawout breakers in theWGON-
NECTED"position, the supply for the primary circuit should
be de-energized. Testing of the drawout breaker must be
done in the test position.

NOTE: (K-3000 and K-4000 CircuifBreakers) Prior 10
inserting the circuit breaker intothe switChBoard and with
the breaker in the upright position, exercise the three long
lime armatures (1" wide armatures) several limes unlil
resistance to motion has increased.jifdicaling that the oil
dashpot is tunctioning propedy hmproper operation can
result becausethecircuitbreakenis shipped or stored onits
back This causes the oilinthe.dashpol to be displaced and
an airbubble can be ifappedunder the piston The exercise
removes the air 10 pesnit proper operation

INSTALLATION (Drawout Type)

(See Figure 1)

The circull bredker must be :n the "OPEN" posihicn, the
rackifgCramk (13) when .nserted n cponng (17) 15 rotated
coumlerclogkwise unulthe racking camrolter (16} is rotated
dowf Mo a 45" angle, and the motor disconnect switch (10)
fonelectrically operated circunt breakers is in the "OFF"
pesition, NOTE: Lever (15) must be pushed dewn 10 permil
e olation of crank {13).
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Open companiment door and lower the rnight and left hand
tracks to fully extended position.

Use lifting yoke (20, Figure 1), which is inserted in holes in
the upper rear frame, and lower circuit breaker wheels (18)
onto track extensions. Remove lifting yoke.

Push circuit breaker into compartment until racking cam
rollers (16) stop against their guides.

~_CAUTION CAUTION CAUTION CAUTION -

RAISE TRACK EXTENSION INTO COMPARTMENT BE-
FORE RACKING

Insert racking crank (13) into opening (17) and depress
drawoutlever(15). Turncrank clockwise until automatically
slopped Breaker is now in "DISCONNECT" position An
arrow on the left side cf plate {26) will also line up with
"DISCONNECT" on the cradle

Againdeprass drawout l2ver (15) and turn crank clockwise

until automaucally stopped Breaker is now in "TEST"
posilion

INSTALLATION (Stationary Iype)

Litting yoke (20) shoulc be used to meve the breakertothe
swilchboard: however, other handing means will e re-
Guired to move the breaker into position inside the switch-
board

CHECKINGCIRCUITBREAKEROPERATIONIN “FESI "
POSITION (Electilcally Operated, Drawout Type)

(See Figure 1)

a. Manually reset automatic trip indicator (9) if it Paglrudes
approximately 1/2 . Pushn 1o reset

b. Turn motor disconnect swiich (10) to "ONTpos:titm and
closing springs will automatically charge

c. Close circuit breaker by local close button@nd trip by
local trip button.

NOTE: All breakers have a manualgrplbution The Iocal
close tutton for electrical breaker$4s, standard The local
trip button for electrical Dreaker§ig optignal.

d. Close andtnip circuit break gy meghis of remote control
switch.

e Check each auxiiary dewiceMerproper operation

CHECKINGCIRCUIBREAKER OPERATIONIN “TEST"
POSITION (Manually Operated, Drawout Type)

{See Figure Y

a Manually resetfautomiatic trip indicaler {3} if it protrudes
approximately 1/2%9Push in te reset.

b Charge and close circull breaker; See "Manual Clcsing
Operation” telow

c Tripby manual “TRIP  button {8)

d Check,each auxiliary device 1Gr proper operal.on

CRECKING CIRCUIT BREAKER OPERATION IN “CON-
HECTED” POSITION (Drawoul Type)

Aften, completing check procedures i "TEST ™ pos:tion,
Sontinue 3s totlows

With circuit breaker in "OPEN" position and miotor diseon-
nect swilch (10) in “OFF" position, insen rackihg cramk (13)
inopening (17) and press down drawout lever (48) Rotate
the racking crank clockwise until lever (15) moves up and
cranking is automatically stopped. Breakeris,now in “CON-.
NECTED" position. Excessive cranking force indicates
misalignment or interference of pariss

CHECKING CIRCUIT BREAKER OPERATION (Station-
ary Type)

Follow the same procedute as fordrawout circud breaker,
except the circut bredker wil¥be 1n the “CONNECTED"
position. Primary supply cifeuit must be de-energized

MANUAL CLOSINGWQPERATION
Thelollowihgmanualclesingprocedures are recommended
(See Figuref1)

a. Observejcifcuil®reaker concitions on control esculch-
eon.

b, If closingysprings arc discharged, manually charge
closimgaspaings by mezns of the manual charge lever (12}
thenpull the manualclosa iever (8) by alanyardfroma safe
distance.

c. It springs are charged. pul! the manual close lever (5) by
means of a lanyard from a safe distance.

g- For parlially charged ciosing springs, should closing not
occurupon pulling the manual close lever, conlinue charg
ing until closing springs are complelely charged (heard 10
snap) and by visual indicator {14}, then pull manual close
lever (6) by means of a lanyard from a safe distance

CIRCUIT BREAKER REMOVAL {Drawout Type)

(See Figure 1)

a. Trip circuit breaker by any tripping means.

b. Open front compartment door

¢ Engage racking crark (13) 1n opening (17) and push
drawout lever (15) dewn Rotate racking crank counter-
clockwise unlil racking mechanism automatically stops at
"TEST" position Lower {rack ex1ensions.

d. Repeat step “C” 10 rack circuit breaker 10 “DISCON-
NECT" position

e. Depress drawout lever (15) and continue cranking
counterclockwise as far as slops will allow. (Do not force
beyond stops )

1. Pull circuit breaker toreward o fully extended position.
(Should the circuit brezker be charged, closing spnngs wili
automatically be discharged at this point )

q. Remove circuit breaker from tracks with lifting yoke, then
raise racks into ccmpartment and close door.
MAINTENANCE AND ADJUSTMENTS SAFETY ROTES

DE-ENERGIZE BOTH PRIMARY AND CONTROL CIR:

CUITS BEFORE MAKING ANY INSPECTIONS. ADJUST
MENTS OR REPLACEMENTS OF PARTS. MAKE CER-

/ABNING.
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TAIN BREAKER IS OPEN BY OBSERVING INDICATOR
‘5. FIGURE 1), AND CLOSING SPRINGS ARE NOT
_HARGED BY OBSERVING INDICATOR (14, FIGURE

«
1)

Whenitis necessary thatthe charging springs be charged,
orthe circuil breaker be closed, make sure 1o stay clear of
operaling parts. ‘

Slationary breakers should be checked for operation with
the control circuit energized and the primary power de-
energized. Drawoul breakers should be withdrawnto “TEST™
position for checking the breaker operation. For further
inspection, adjustments, cleaning or replacement of parts,
thedrawoul circun breaker should be withdrawnand moved
1o 3 suilable area.

Stationary brezkers should likewise be removed, bul, if
removalis not possible, then the pamary and conltrol circut
sources MUST BE DE-ENERGIZED

PERIODIC MAINTENANCE INSPECTION
The salely and successtul furctioning of the connectled
apparatus depends upon the proper operation of the circuil
breaker Therefore, itisrecommended that @ maintenance
program be established that wili provide for 3 periodic
inspect:on of the circuil breaker after 250 no [oad or load
current swalching operations.
it 250 operations are not completed in the first year of
service, the circuit breakers should be inspected regard:
"ss. The circuil breaker should also be inspected aflefa
shor circult or severe overioad interruption, regardlessio!
lime period or number of operations
Where unusual service cond.tions, as covered by ANSI
C37 13, ewst, it must be assumed that these copnditions
were considered at the time of order; that the equipment
suppliec was designed forthe special application, andthat
an appropriate supplemental maintenanee pregram has
been developed These maintenance ipstfuclions only
cover circunt breakers used under the Standards normal
sernvice conditions.
The nspection should inciude opgming“aad closing the
circunt bregker electrically ang manually Bhe unitshouldbe
visually inspected for loose or damagedsparts. Arc chutes,
contacts and insulation structire/should be inspected as
described below.

ARC CHUTES

[t the circuit breaker Has adsolid stale overcurrent trip
device. itis necessary tQueimove two 174" diameler screws
1astening the solid state“contre! assembly, so that the
controlassembly canbe movedic permit removal ofthe arc
chule,

a Removetwe arc chute mounling screws (3, Figure 1) and
relainer molding (2). Lift arc chute (1) up and draw oul

b.Inspect for breakage 1o side moldings. center moldings,
arc plates and liner plates. Check for presence of foreign
panicles such as chips of meldings and metal

INSULATION STRUCTURE

Insulated parts should be checked for damage. Dust and
dirt should be removed by air or wiped with a cledn lintless
cloth. Do not use any oil base solvents. Spray solvents vary
as 10 type and must nol be used. Tihe medldings at the rear
of the breaker must be kept cledn,lomavoid dielectnc
problems. Wipe dust away andgblow out with clean, dry,
compressed air. Additional steps/must be 1aken if dusl
accumulation contunues to be a picblemn.

CONTACTS

a. Remove dirt or gredse@g contacts with a clean, hntless
cloth

b. Discoloration offfhe main contacts does not necessarily
indicate damage.However, this concition may be removed
by opening'and. closuig the circuit breaxer uncder no-load
condilions

CONTACTPITTING

a. A_maoderate amount ¢of pilting wii nct :nierere with the
operation of the arcing contacts.

Should,il be necessary 1o dress the arcing contacts 1o
remQve small burrs, cover the mecharism with a cleth.
Hollow the contour of the contacts with ighit wipes ef a fine
file"and do not attempl 1o eliminate pitting entirely. When
finished, remove cloth and wipe off any remairing dit or
fiings. Do not use emery cloth or the ike for sanding
contacts The material deposits affezt continuous current
ability adversely

b Should the main contacts show more than mgderale
pitting, check the contact pressure

CONTACT PRESSURE CHECK AND ADJUSTMENT
Jaw Type Arcing Contacts (See Figure 3A;

FOR SAFETY: Keep clear of breaker parie dunng this
operaticn .

a Closethe breaker Lever (15, Figure 1) must be inthe up
position

b Foreach sel of eight conlacts onong pole. the smalest
gap A" shouldbe .100-.105 inch. If ag jusiment is required,
loosentock screw (2). Turnadjustment screw { *) until 100-
.105 is cbtained on the smallest gap o! the eight contacts.
Repeat this 10r the other two poles

Tighlen lock screw (2)

Note that it an adjustment is necessary for “simuttaneous”
make, the contact pressure will Increase on those adjusted
poles. Thus, a dimension ot more than the ranges histed
above indicates more conlact pressure which is accepl-
able
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For Earlier Model Circult Breakers Furnished with Butt
Type Arcing Contacts (See Figure 3)

FOR SAFETY: Keep clear ot breaker parls durnng this
operation .

a Close the breaker. Lever (15, Figure 1) must be inthe up
position

b. For each set of eight contacts on one pole, the smaliest
gap “A"should be .090-.09S inch. If adjustment)s required,
lcoseniock screw (2). Turn ad jJustment screw (1) until .090-
.095 is obtained on the smallest gap of the eight contacts.
Repeat this for the other two potes.

c Slow close the breaker (see "Manual Slow Close to
Check Contact Pressure” belew) until the first arcirg con-
tactof the three poles justliouches and hold in this position
Adjusl the other two poles, screw (1), until the lecading
arcing contacts of eech pole make simultaneously within
1,32 inch

Tighten lock screw (2).

Note that if an adjustment is necessary for “Simuitaneous”
make, the contact pressure willincrease on these adjusled
poles Thus, a dimension of more than the ranges hsted
3bove ingicales more contact pressure, which 1S accepl-
zble

MANUAL SLOW CLOSE TO CHECK CONTACT PRES-
SURE (See Figures 1, 33nd 4)

a Remove arc chutes ( 1).

b It the circuit breaker closing springs are dischafged 3s
seen by the spring charged indicalor {14). engagedthe
manual charge handle (12) with the charging excr (#)

Pump charginglever until the circuil breaker closiag spangs
are heard to snap into the charged position

¢ Remove screw (19), shift the shuller (4) lo'the 1eft and
insert the spring retainer bracket (11) so that itsyips fit into
the closing springs and its flanges fitintoithe holes i the
ciosing spring guides,

NOTE: Ondrawoul breakers, shutl€fd) cannot be opened
unless breaker drawout mechanism tSyn the "DISCON-
NECT", "TEST" or "CONNECFHED " pesition The drawout
lever ( 15) cannot be operated wheh shutler (4) 1s cpen.

d Use ashickto hold the springretaiferbrackel (11)toward
the front of the breaker and inglace while pullingthe manual
close lever (5) to diSgharge the closing springs. {This will
partially close coftactsy)

e Insert the ma@nualicharge handle (12) into the charging
lever sockel angpump 10 slow close the circuit breaker 1o
the required amount

! To remaove the spring retainer bracket (11}, puysh the
rnanual trip bulton (8) to tnip the circuit breaker. Continue
pumping untl closing springs are again heard lo snap
Then remgove Spring retainer bracket.

9 Theweicul breaker is now charged and ready 1o be
cloged

hJo discharge closing springs, pullthe manua! close lever

(6) and push manual trip button (8)
1. Put arc chutes (1) back on

OPERATING MECHANISM
The circuitbreaker mechanism s adjusted althe lactory tor

correct operalion and should not be disturbed unless
necessary
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SECONDARY LATCH ROLLER

PRIMARY TRIP L4TCH

AVXILIARY LATCK
TRIPPER

Z/;RIPP[R B4R

PRINARY LATCK RCLLER

SECONDARY TRIP LATCH

Fig. 5§ — Primary Trip latch Adjustment

!;CLOSIIG CcoiL

N\

PRIMARY CLOSE “CATCH ROLLER

“S— SECONDARY CLOSE LATCH

Fig. 7 —Primary Close Larch Adiustment

TRIPPER BAR

Fig. 6 — Tripper Bar Tripper Adjusiment

SHUKT TRiP DEVICE

Fig. 8 — Shunt Trip Device Adjustment
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FOR SAFETY: Keep hands clear of all moving parts.
Serious injuries canresult if a person comes in contact with
breaker parts when the breaker is being opened or closed,
or closing springs are being charged or discharged Use
exlension 1ools for manipulating breaker pans .

if field testing indicates breaker malfunction, the following
items may be checked.

Primary Trip Latch

Figure S shows the arrangement necessary {or the breaker
tobeinthe closed position. The spring holds the secondary
trip latch down against screw (1). The secondary trip latch
hotds the seccndary latch roller up, which in turn ho!ds the
opposile end of the primary trip latch down. This prevents
the primary latch rolier from moving to the left and opening
the breeker !f none of the varioustrip devices are actingon
the tnpper bar or the auxiliary latch tripper 10 open the
breaker or 10 prevent the breaker from closing and the
breaker still will not close, then the following adjustmant
s5houid be made.

a. Turn screw (1) down lo insure that secondary trip !atch
will hold he secondary latch roller up

b With the breaker closed, turn up on screw (1) until the
breaker inps

c Turn screw (1) down two turns.

A TCHGD
RoViTioN

TEiPe e
PosiTioON

Fig. 9 — Mognolic Lotch Trip Adjustment
Type K-3000S and K-4000S Circuit Breoken

Tripper Bar Adjustment (Figure 6)

To insure that tripper bar and tripper is inWhe correct
position with the secondary trip iatch, check and adjust as
follows:

3. Turn screw (1) down 10 make cerain the'tnpper will not
trip out the breaker

b. With breaker closed, turfyscres( 1) up until the breaker
trips,

¢. Tum screw (1) down 28 turns.

Primary Close Latch4See Figure 7)

a. With the circuil ,breax@y, closing springs charged and
breaker conlacts_cpemed, the closing plunger (3) in de-
energizedposilion, tere shouldbe a 1/16" airgap between
therod (1) andthe secondary latch (2) at point "A™. Turn rod
(1) lor 1/164@imension.

Shunt Telp Device (See Figure 8)

a_ TurnWiped (2) down untl circuit breaker does not trip
with*piunger (3) held down

b Cloge Circunt breaker

CWushplunger (3) down &S lar as possible and hold i this

position while turning up triprod( 2) untilCircuit breaker just
tups.

d Turnrod (2) up 2 ¥210 3 turns.

Magnetic Latch Device (Type K-3000S, K-4000S) Trip
Adjustment (Refer 10 Figure 9)

1 Turnadjusting screw (1} outasfaras possible sothatthe
circuil breaker will not trip when the magnetic 1atch trips
2 Remove the terminal bigCk cover on the solid state
assembly by removing two lower screws (Fig. 12) Discon-
nectiwo wires at termingls 15 and 16.

3. Close the circuit breaker

4. While lightly pushing atpeint "A"sothatthelever (2) coes
not move through s full stroke and trip the circuit breaker,
momentarily apply lhe voltage (3 V) from two dry cell
balteries, size "D", 10 the two wires (+ lowire 16, — 10 wire
15) that were disconnected in operation 2. The magnetic
lalch should trip.

5 Gradually release the hold on lever (2)

6. While holding the iever (2} in the tripped position, turn in
onscrew (1) until the circuit breaker just trips. then turn in
one additional turn

7. Replace wires 15 and 16 and the ternminal block cover.
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ELECTRO-MECHANICAL OVERCURRENT TRIP
ZVICE ADJUSTMENTS

short Time Delay Adjustment {See Figure 11)

{OD Types 400, 500, 300, 1000).

Push the short time lever to rear of breaker and shde the

levertothe desiredband. Make surethe leverpindrops into

the pin hole.

Long Time Delay Band Adjustment (Figure 10)

(OD Types 400, 500, 600).

Toresel long time delay to a ditferent band. tirst loosen the
locking screw for long-time delay adjustment approxi-
malely cne turn. Turn the adjusting knob until the pointer
lines up with the desired line marked "Minimum Time"
‘Instantaneous Time" or "Maximum Time". Retighten the
locking screw.

NOTE: OD-300 has only one long-lime delay seiling;
therefore reselting is not required

Pick-Up Setting Adjustments (Figure 10)

Pick-up setings may be changed by lurning the appropri-
ate adjusting screw untit the moving indicator lines yp with
the desired pick-up point ine

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

St
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Fig. 10— Overlocd Device Adjusiments
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Armature Trip Travel Adjustment.

CAUTION CAUTION CAUTION. CAUTION - -

KEEP HANDS CLEAR OF ALL MOVING PARTS THEg
CIRCUIT BREAKER WILL TRIP TO THE "OPEN" POSI-
TION WHILE CHECKING OR ADJUSTING THE ARMA.
TURE TRIP TRAVEL.

The overload device trip travel i1Siset at the'factory, how-
ever, if inp travel readjustment is_requied due 10 replace-
ment of overloads or other parl§, then read;ust as follows
a. (See Figure 10.) Backouton thetwalrip adjusting screws
untilthe screws are engagingine nutby approximately two
turns

b. Charge springs andgelosetaircuit breaker.

¢. Using a one oot Jong {a@pproximate) stick, push up cn
iong ime amature (thiek armature) at point “A”, and hold it
tight against the mmagnel. Tum in screw marked "Right” until
the breakemjustifps) Continue to turn the screw in an
additional 1N{/2tlurns,

d Chasgge springsand close circuit breaker Push uponthe
thin armgluresand adjust the screw marked Lelt” using the
sameyfroCedure as "c” above.

e Headjusithe trip travel at the other two poles using the
sameg, procedure (steps a through d) .

Fleid Testing of Electro-Mechanical Overcurrent Ttip
Devices

Reler 10 1B-9.1.7-5 for complete testing ¢! Cevices

Crugyer degd(e
/ terrren A

10 40yl limag LCOIW]

- dtwilumt aior

VSLhiowd TIR(Y 70 L Qa0 Ml
DlLar 430y imnl

aFIUSTeERT a0 L sypiCatcn
Jon L oML Trgl DFLAY
437 1 3GC

Pin n0ul

RO LT fo6

Prim WOLE

[ JT 1. TR 1

Fie 1Y . Shert.Time Dalov Bond Adiusiments






<
(e
e

1
i

AR ~EE

iy

ASEA BROWN BOVER|

Page 15

SOLID STATE OVERCURRENT TRIP DEVICE SET-
TINGS

(See Figure 12)

No adjusiments are necessary in selecting trip setlings on
this trip device The selector plugs (solid circle) aliow
flexibility In settings and may be moved from one piug tap
to another, consistent, however, with (he pickup and ime
band setlings necessary lor proper Circuil protection
Make certain that the seleclor plugs are pushed in com-
pletely for proper operation. Il a plug 1S [2ft out or not
secure, the atiecled element will trip at the minimum
seting shown, for safety, but coordination will be alfected.

Fietd Testing of Solld State Overcurrent Trip Devices
Forcomplete testingof these devices, refer to the following
fnstruction Bulleuns:

1B-9.1.7-21 (Device in RED CASE) I1B-9 1 7-22 (Device in
GRAY CASE)

LUBRICATION

Only two Ilubrnicants are zpproved 1or use on the K.Line
circuit breaker. Lubricatec during final assembly the K-
Linz circuil bregker should nol require adg:tional iubrica-
tion during its service life when applied in gccordance wilh
ANSI C37 13 It however, the breaker is applied In
unusual situations definedby ANSIC37 13, has lubrigalion
centaminated with dit and debris, or has pars replaced.
relubrication should be performed as follows

When mechanism cleaning and relubncation 1sgrequped.
do not spray solvents down through the mgchamsm to
remove old lubricants, dust, and debrs.

——
PICKUP vear | D[ pickoe DELAY
o939 Cx3] WeEsoy o)
SHORT-TIME GROUND
o5 G 5] E39es]
| AM{FA%RE LONG-TME NG,
| [ souustATETRP |
O @
S| 1

Do not use dichlorodifluorcmethane on anygpantfsthe
circuit breaker. These solvent tend (o wash debris into the
bearing areas of the breaker, while at the“same ume
removing any existing Iubricant. Breaker periormance will
be compromised when these cleaning techmiques are
employed.

Proper relubrication requiges ‘disassembly, thorough
cleaning by wiping, then reassgmbly using a brush or
other means for reappiyingfglubricants listed.

1. Apply NO-OX-ID 4pecialfgrade A" grease Irom
Dearborn Chemical Company 1o afl mating sufaces of
moving current carrying, joints. Do not apply NO-OX-ID
grease on any main®er arcing contact surfaces. Primary
disconnects should be Maintained by reapplying NO-OX-
ID during mditendnce periods NO-OX-1D is avaiable
from Asea BrownBoveri inone pintcans, Number 712222-
A00

20 Apply, Anderol 757 synthelic grease manufaclured by
HULSYPMERICA, INC to mechanism parts, bearings and
pins. DONOT APPLY GREASE TO LATCH OR RQLLER
SURFRCES. Anderol 757 1s available from Asea 3iawn
Bowver: in four oyunce tubes, part Number 712994-AC0

8 Anderol synlhelic Iubricant s also available as a
spray, Anderol 732 Andcrel 732 is uselul as a solvent for
removing oid fubricant, dirt, and debris in the mechanism,
ItcanNOT beused as a substitute for Anderol 757 Please
observe the following warnings:

a DO NOT apply iighl machine oil, or lhin spray
lubricants to lubricate any mecharism parl.

b DO NOT altempt ‘0 relutricate the spring charg-

ng motor gearbox. It s sealed and should not reguire
repacking.

c.  DONOT jubricate magnetic latch device or other-
wise clean or spray with any substance.

4. Use only the recommended lutricants. Use of other
than approved lubricants can cause breaker misoperation
al temperature extremes






FARPEP

ASEA BROWN BOVERI

DIELECTRIC WITHSTAND TESTS ON POWER AND
INTROL CIRCUITS

1 Dielecltric withstand tests on Circuil breakers shall be
made to determine the ability of the insulation to withsland
overvoltages

2. A 60-cps alternaling sinusoidal voltage {rms) value
equal to the specific vollage shall be used. All voltages
used in the dielectric withstand test shall be measured in
accordance with ANSI Measurement of Voltage in Dielec-
tric Tests, G68.1.

3. Duration Of Test - The dielectric test voltage shall be
applied for a period of 60 seconds. The duration of the tes!
may be one second if a voltage 30% greater than that
speacified is apptied.

4 Condition Of Circuil Breaker To Be Tesled - Dielectric
lests shall be made on a new, ccmplelely assembled
circuil breaker ang not on individual parts. When a circuit
breaker is tested inthe tield or aitersiorage, the test voltage

shail be 75% ol the value hsted in C37 50-3.52
(Value shown below )

5 Temperature Al Which Tests Are To Be Made -

Dielectric tests shall be made at any temperature belween
10 and 55 C

6 Magnitudes And Point Ot Application Of Tes! Voltage®
The dielectric test shali be applied as follows

a.  With circuit breaker in open position, apply 2200
volts (1000 volts plus twice 600 volts on new breg@Kers:

075 x 2200 = 1650V on breakers that have been in
service):

1. Between live pans, including both line and
loadterminals, and metal partsthat are normally grounded

i. Between live terminals,andd@ad terminals.

b  Withcircuit breaker in clggeg,pasition, apply 2200
volls on new breaker and 1650 volt§ onBreakers that have
been in service.

i.  Between live pams4and melal pans that are
normally grounded.

n.  Betweemterminals ot different phases.

c.  WitR Giccuitgbreaker in either open or closed
positions. apply 1800 volls (1125 volt on breakers taken
Ul 0! Servicey);

Note:"Disconnect selid staie trip unit, 35 3 pre-
caution

1. Between control circuit and metal pars that
are normally grounded . If the circuit hregker control circuit
:ncludes a motor, the motor MUST Le disconnected during
the dielectric test on the control circuit

TABLE 2

TESTVOLTAGE TO BE APPLIED FOR ONE MINUTE
TO TEST THE ABILITYAOF THE INSULATION TO WITHSTAND OVERVOLTAGES

Breaker Open

Breaker Ciosed Breaker Open or Closed

WE50 M ac --2300Vdc

3¥ Between lerminals
and metal parts
nermally grounded.

Brgaker in 98rvicd
o1
Aher Storage

b Betwsen line and
load terminals.

1650 V ac - - 2300 Vd¢

a.

b. Betweaen phasas.

1125V ac - - 1605 V dc
Belwaen terminals a.
and metal parts

normaily grounded.

Betwsen contiol clicuit

and metal pars normaily
groundesd

NOTE . Moior must te dis-
cgnnacled licm conlis!
chrcuit {Tr this lest

Atior 1320 Vac-- 1860V dc

Shon Circuil
a and b as above

1320 Vac-- 1860 V dc

a and b as above

500 Vac. - 1260V Qo

a as above
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d. Apply 1000 volis
l. Between leads of new motors.
e SPECIAL NOTES:

i Apply 60% of the values given in {a) through
(di above on breakers that interrupted a short circunt.

ii.  Motors that have been in service may fail
dieiectric due 1o a normal accumulation of debris from the
commutator. Cleaning the motor will restore dieleclric
integrity

ui. Do not perdorm dielecltric testing on the solid
state trp system.

ELECTRICAL CHARACTERISTICS OF CONTROL
DEVICES

For closing and lripping currents, voltages and ranges,
reler 10 Table 3 below.

Fer undervoltage lrip devices. standard vollages and
operadting data, refer 1o Table 4 below.

TABLE 3

Current values are agverage steady-state valuesr Momen-
tary inrush currents for all charging motors andAC cails are
approximately 6 - 8 times these values.

RENEWAL PARTS

Asea Brown Boven recommends only thosé renewal parts
be stocked that will be required toghsure proper and timely
maintenance of the breaker:

Reterto Renewal Parts Bulletim,3P%.1.2.8-2 for complete
ordering information anc parls list

The minimum quantilies offassemblies recommended in
the Renewal Parts Bullétingre based on ABB's own tes!s
and statistical infermation on cusiomer operating experi-
ence. The replagement of lotal assemblies is recom-
mended in ghephield¥so that the circuit breaker can be
returned OSEIVICE as quickly as possible. The faulty
assemblies cansbe returned to ABB for reconditioning
when thalispessible.

Lhe ABB service organization and factcry persornel can
belgached by cailing

Senvice
Eactory

(215) 669-8887
(803) 665-4144

ELECTRICAL CHARACEERISHICS OF CONTROL DEVICES
CLOSING AND YRIPPING CURRENTS, VOLTAOES AND RANGES

Average Shunt
Type Nominal Closing S:'ﬁ‘ CCIOS’"QARQ'W %:Z‘S.g Trp Recommondod
h ureent [£:2] ~
Broaker Control Voliage MogPr Curent e Volage Circut Com:ol Fuse
Curegnt |2 169 Rando Volage Ske
/\mperes Pe IAnIl-Pymp | Release 9 Range
120 V ac 6.0 cycles 10 10.0 15 10.0 104 - 127 50 . 127 10A
K 3020 240 V ac¢ GO ¢yclg 5 ! B4 075 184 208 - 294 208 - 254 1CA
K-4003
K-3000S a8V e 50 Y 50 3858 75 5% 3
K-4000S 125V dc 10 2.0 .05 20 100 - 140 70 - 140 10A
25G V dz S 1.0 .03 1.0 200 - 280 140260 {OA
TABLE 4
UNDERVOLTAGE TRIP DEVICE
STANDARD VYOLTAGES AND OPERATING DATA
Current |Maximum
Service Voliage al Rated | Pickup D'OF?:“VZ‘BW
Volts Voltage L
120 V ac 60 cycles 05 102 3672
240 V nc 60 Cyclos 02 204 72 144
480V ac 60 cyclos 01 408 144 - 288
48V dc 03 4 15- 29
125V dc 02 106 38-75
250 V dc 0t 212 75 180 B
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INTRODUCTION

he standard solid state trip device on K-3000 and K-4000
15 now the MICRO Power-Shield (MPS) microprocessor
based trp device. Similar to MPS tnp devices available
on other low voltage ABB circuit breakers, the MPS trip
device uses a single current sensor per pole and a
magnetic latch 1o trip the circuit breaker. This trip device
is equipped with long time and various combinalions of
shorttime, instantaneous and ground The MICRO Power-
Shield trip system has a tolerance band on long time of
minus zeso, plus ten percent (-0, +10%) which will allow
the circuit breaker to carry its continuous current rating,
but provide tripping above that value. Additionally, rool
mean square (RMS) current calculation on the long time
Inp element provides tripping based on the true heating
value of the current passing through the circutt breaker.
Below, the MPS trip device is described more fully. Fol-
lowing That field testing procecures, adjustments and
tield repair instructions are provided.

SOLID STATE TRIP SYSTEM

The solid state Irip system includes the sensors, the
MICRO Power Shield solid state lrip device, the magnetic
lalch and the interconnecting winng. A current sensor 1s
integrally mounted on each phase ol the circuit breaker to
supply a value of curren! flowing in the trp unil that is
directly proportional to the current flowing in the primary.
When the value of the current flewing in the primany
.xceeds the tnp unil settings for a given ime, a signalfis
sent to the magnelic latch causing the circuit breaker g
trip. On a three phase, four wire, wye sySlems, proviSiORs
are made for input from a separalely mounted sensgef {0
oblain a resigual connection of all lour (4) sensors/ 1ok
sensitivity to ground currents.

MICRO Power Shield (MPS) Trip Unit (Figurey 3)

The MPS lrip unit is visible on the fromt Ogthe circuit
breakeron the right hand sice. Itis completely selfpowered,
taking the tripping energy from the primary Ctrent Hlowing
through the circuit breaker withg@ thelufieed for any
addition | power supply. To cope wilhy modern power
systems where harmonics in the,systeatcan cause cable
and busway overhealting, the MPS umit calculates the roo!
mean sguarc value of the, systcm/current and provides
tnpping accordingly. Because, the true heating value of
the current s calculated, gable ahdbusway overheating 1s
avoided wilh the MPStrp system. This {eature is standard
on the lcng ime elementiel@all Model VEC and higher MPS
1rip units

Protective Elements (Figure 14)

Four basic trip elements within the MPS tnip unit perforny
the protective functlions: (1) long-time, (2) short-time, (8)
nstantaneous, and (4) ground. MPS types with varieys
combinations of these protective elements are shown.
Selection of type is dependent upon the protection and
coordination requirements for the specific power circuit
The MPS trip unit is completely tested prierto shipment
Since there are no mechanical devices’which may have
lost adjustment during shipment, rio“tgadfistments, other
than making required settingsfneed Be made prior to
placement in service. The following frip characteristics
are available: long-time setfing amd"delay bands; shori-
time sellings and delay bands with and without an 12
characteristic. instantaneoU$yselting: and ground setling
and delay bands.

The MPS trip unjymust be?proper'y set, as required by the
individual ciecuityigonder to provide the necessary pro-
tecton. Wil the trasSparent cover removed. the rotary
swilches on the unAit {aceplate enable independent selec-
tion of the loRgslime, short-time. instantaneous, and ground
charaeteristics as applicable In adciion, as part of the
shoslimg, an 12 1 characterislics response has been in-
clu@ed A two-position swilch gives the user the choice of
selecling this option.

The MPS trip unit prolective elements, with the exception
of ground, will cause the circutt breaker to trp a3l a value
equallo the ampere range selector position times the pick-
up (threshold) setting of the varieus protective elements.
The ground trip setlings are markad on the faceplate in
primary amperes

Ampere Range Selector

The ampere range seleclor sw:lch providas twe setings:
lifty percent and one hundred percent ¢f phase sensor
rating. This exclusive leature effectively expands all trip
element seftings, except groung, by a facior of two
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MPS3 | X X - - X - — | 70901 8’ -
MPS.3G| X X - - X X X TD9601 I -~ | TD9$503
MPS-4 X X X X - — —  |.TDogoz) | Toesos | -
MPS.4G| X X X X - X X TD9602 | TD9604 | TD9EL3
MPS_5 X X X X X — 27N Toos0z | Tpesos | - |
MPSSG| X X X X X X X TD9602 | TD9604 | TDOEO3
Targets AVAILABLENSETTINGS

Operation indicators (targets) are provided as standardon
all types of MPS trip units One indicator is provided for
each of the protective trip elements included (long-time,
shor-time, instantaneous, and ground; Therefore, a
maximum of four targets will be supplied based on the total
number of 1np elements in the particular trip unt. When 3
trip occurs, the target for the trip element whigh was
responsible tor lripping the circuit breaker will digplay iRre
coler orange. The target will retain ils posiion ‘despite
shock or vibration as long as the breaker remaifs opes
The target will reset automatically within two seeendsialter
lhe circuit breaker is closed andthe sensors getectiGurrent
How through the circuit breaker. Upon closingif there 1s
a tnp condition, the target will reset instantiygand a new
target will display corresponding to‘thg trip,element which
caused the trip condition

Figure 1§ - Current Sensors and Circult Breaker Satiings

;géim%qm.%s AYA|LABLE OR
. Ut

ST

E RANG
ELECTOR

(RS
500. 600, 830, K-3000M.
3000 1500.2090 o) 900, 1000, 1200 | K.4000M
500, 600, 800 K-3200M
3 1 ' 1
200 16003200 | 900 1000, 1200 | K.4000M
4000 2000, 4000 $00, 600, 800, K-4000M

l 900, 1000, 1200

Ampere Range Selector Switch (Figure 19)
Theyampere range seleclor swilch has wo positicns The
maximum setting corresponds 1o the rating o! the phase
SeRsor. The minimum setting corresponds 10 fifty percent
of the phase sensor rating.

WARNING WARNING “WARNING - WARNIN

WHEN MAKING LONG-TIME, SHORT-TIME. INSTAN-
TANEOUS, AND/OR GRQOUND SETTINGS, THE RO-
TARY SWITCH MUST BE IN THE DETENT ADJACENT
TOTHE SETTINGON THE TRIPSYSTEMFACEPLATE
IF THEROTARY SWITCH ISNOTINTHE DETENT, THE
MISDETENTED TRIP ELEMENT IS AUTOMATICALLY
SET AT ITS LOWEST SET PQINT THIS APPLIES TO
THRESHOLD SETTINGS AND TIME BELAY SETTINGS

Long-Time

The long-time setling may be05,06,07,08 0% or1C
limes the ampere range s¢lector setting Three long-time
delay bands are provided. The three bands are labeled
MAX (maximum), INT {intermediate), and MIN (nuaimum)

Short-Time

The short-time seltingmay be 2, 3, 4, 6, 8 or 10 tmes the
ampere range sclector setling Three shert ime delay
bands are provided MAX (maximumy}, INT {inlermediate),
and MIN (minimumj A twc-position swilch s provided to
selectan 1’ttype response Theswitchwhen piacedin the
OUT position selects the normai current charactenstic
curve. By placing the 14t swilch in the 1N cositon, the 19
current charactenstc curve s selected
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instantaneous
einstantaneous setting may be 3,4, 5, 7,10, or 12times
the ampere range selector selling.

Ground (Figure 15)

The available ground settings vary with the phase sensor
rating. These settings are marked on the faceplate in
primary amperes. Three ground faull display bands are
provided: MAX (maximum), INT (intermediate), and MIN
(minimum). The time current deldy bands of the ground
elements include an 123l characteristic that is a permanently
programmed feature Unique circuitry of the MPS trip unit
responds o low level arcing faults by summing the erratic
currents associated with arcing, then providing a trip when
that sum is above the trip threshold for @ preprogrammed
period of time

Self Monitoring

A continuous monitoring of the microprocessor function is
provided consisting of a red Light Emitting Diode (LED)
mounted in the faceplate. When primary current is ap
proximately six percent of the sensor rating, the LED will
blink approximately one time per second. The LED does
nol blink at current level below 6%. Servicing is requireg
it the LED remains lit, bul does no! blink, or does not
illuminate at all current levels above 6%

*laking Setlings

ne settings of current threshold and delay bands must be
determined by an analysis of the protection and coerdi-
nation requirements of the power system The ampcre
range selector and the short-ime 12t switch are twe=po-
sition swilches on the MPS trip unit All other settings are
made by means of six position rolary switches. The 1ong-
lime, shor-time, and instantaneous Irip element thdesh-
olds are multiple of the ampere range seleclorseting The
ground trip value in primary amperes is s€tected directly
by is rotary switch setling. An example,Ofisellings

4000 Amp circuit breaker with 4000AMp sensor
Long-time setting required: 3200=:amperes.
Instantaneous selling required*20,000 amperes

Ground setting required: #4000 amperes

1. Set AMPERE RANGE SELECTOR at 4000 amperes,

2. Set LONG-TIME SWITCH at 0.8 setting -
(0 8 x 4000 = 3200)

3 Sel INSTANTANEOUS SWITCH at 5 setling -
(5 x 4000 = 20.000).

4. Set GROUND SWITCH at 1000wsetting

5. Set DELAY BANDS requiredfor goordination

'WARNING WARNING . WARNING.. WARNING® |

Rotary switches must be,positioned in the detent when
making pickup and lime delay settings. There are NO
intermediate settings beétween detents. Failure lo position
the rotary swilch ift theydetent will automatically reset the
misdetenteddip element 1o its lowest pickup value or time
delay for the'misdetented relay rotary swilches

Testing

A testsetidesignated type 606 and designed specifically
tor 4se with the MPS trip system is available. Refer 10
[B6,1.19%-4. Primary current injection 1s covered below

Allest function switch in the taceplate is provided for
testing only with the type 606 test set.

-WARNING WARNING ‘WABNING WARNING

WHEN USING PRIMARY CURRENT TO TEST THE
MICRO Power-Shield TRIP SYSTEMS EQUIPPED WITH
THE GROUND TRIP FUNCTION, THIS FUNCTIONMUST
BE OEFEATED IN ORDER TO TEST THE OTHER TRIP
ELEMENTS. A SPECIAL GROUND DEFEAT TEST
CABLE (PART 712918-T09) MUST BE USED. THE
CABLE IS INSERTED TEMPORARILY IN THE CIRCUIT
CONNEGTING THE TRIP UNIT AND THE CIRCUIT
BREAKER. FAILURE TO USE THE GROUND DEFEAT
TEST CABLE CAN RESULT IN DAMAGE TO THE MI-
CRO Power-Shield TRIPPING SYSTEM. CALL THE NEAR-
EST ASEA BROWN BOVERI DISTRICT OFFICE
TO ORDER EITHER THE GROUND DEFEAT TEST
CABLE (PART 713918-T09) OR THE D ESP TEST
CABLE (PART 713918-T10).






- ==y  pER oc=

JHMNTIS-1S8E 0 15021
SE uUF Bk

FA9m0

ASEa BROWN BOVER!

£

R Pl
Tl e

(n

Page 21

PROCEDURE FOR FIELD TESTS ON K-LINE CIRCUIT
BREAKERS

MPS Solid State Trip System testing

There are two ways 10 evaluale the MICRO Power-Shield
solid state trip system A secondary current injection test
sel. the type 606 MPS tester, has been designated spe-
cifically foruse withthe MPS box. This tester simulates the
current from the current sensor and allows evaluation ot
the MPS solid state box and magnetic latch. Used in
conjunction withthe TEST FUNCTION selector swilch on
the MPS box, the type 606 tester can be used to evaluate
iong-time, shor-time, instantaneous, and ground with or
without maglatch. The full range of the circuil breaker
frame sizes can be evaluated with the 606 lester To
obtain 3 tester, call the nearest Asea Brown Bover: sales
otfice and ask for pant 714516-T01 Refer to Bulletin
6 1 1.7-4, which was written for the 606 1es! set

The other method of evaluating the MPS solid stale trip
system is by primary curren! injeclion using the primary
current injection test set. This method allows evaluation
of the sensors, MPS solid stale box. magnetic lalch and
(nterconnecting harnesses Below s a procedure for
pertorming this field test.

Primary Current Testing - MICRO Power-Shield Type
MPS

Notes:

1 Reler {0 time current curves TD-9601..30-8602 TD-
8603, TD-9604

2 When checking calibration, selglungicns not being
lested al therr highest lhreshold valie

3 On MPS trip units equippgd@wwvithaground, the ground
trip must be defeated by using a special cable assembly,
pan number 713918-T09,, Thisgassembly is installed
betweenthe solid slate 5ox andahe breaker wiringharness
Failure to use this“harness will prevent primary current
testing of the lon@-lime@gelay funclion

4 The TESTINGFUNGTION selector swiich on front of
the MPS solid st3lg,box operates only with the optional
Type 606 secendary current injection test set. The posi-

tion of this switch has no influence during pr:mary current
injectiop tests

5 Thgwelgsing springs must be charged and the circuil
br@akenclosed belore each test below

instantaneous Threshold Test

1. Position the other trip elements selectors®at their
highest threshold value

2. Position trip system Range Selector in the desired
position, either full or one-half b gakemsensor rating.

3. Put instantaneous selectoriswitch in the four times
(4X) setling.

4. Test lor the actualhieshold by increasing les! set
current until the breaker trips

5. The threshoid toletance is +/-10% on all seleclor
switch settings

6. Instantaneous) times cannct be accurately measuyred
with primary Cufrent lest sets. Such titmes can only be
measured wilth oscillographic equipment. Percent error in
thellimenand meter of primary cusrent lest sets can make
itdappear tha! the instanianecus does not faif inside s

band,
Long-Time Delay Tes!?

1. Position the other trip element seleclors at therr
highest threshold value

2. Position Range Selector in desired position
3. Put long-time selector in the ong times (1 X) setting
4. Set tes! set current so that currentthrough the breaker s

lhree times (3X) trip system Range Selector setting Times
should be as follows:
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Shon-Time Delay Test

i Position the other tnp elemenl selectors at their high-
est threshold value

2 Position Range Selector in desired position. To
prevent stress on the sofid state componen!s, however,
the lower position is recommended

3. Put 1%t switch in the OUT position.
4. Put short-time selector in the two times (2X) setting
5 Set test sel current so that current through the breaker

is four limes (4X) Irip system Range Selector Selting.
Times should be as follows

6 Put 1% switch in the IN position

7 Seltest sel current so that current through the breaker
1s 1 5 times the two times (2X) trip system Range Sel€glor
setting. Times should be as follows:

Ground Trip Delay Test

1 Position the othemlripfelement selectors at their
highest threshoid valge.

2. Remove the grounddefgél cable assembly Connect
the breaker harness directfy 1o the MPS box

3 The Range Selecter has no influence on the ground
sellings

4. Put the ground trip selector in the minimurn availabie
ground setting (100A on 200A and 800A sensors, 300Aon
1600A through 2500A senscrs, and 500A on[3000A
through 4200A sensors). Device nameplate hastaclyal
current values on ground trip avaiiabie.

5. Seltest sel current so that current through bfeaker is
hree times (3X) the minimum setlip@ selected in (4)
above. Time should be as foliowg;

6 On breakers with 4-wire groupG,ardys-wire ground on
double-ended substations, the femuv@neutral sensor can
be simulated with the breakgr -mougpied left pcle sensor
On the back of the breake: Yemporarily reverse wires
marked W and N. TheseWwirgs appecar on secondary
disconnect points 17 gnAg8. Connec! the circuit breaker
5o that current flows@hroughvthe left pole only, and check
the ground systemmas iy (5; abowve. Fcoliowing the test,
return wire W and Ntaiheir proger locations

Note that wike“N, 1S on terminal 13 2! the secondary
disconfieehandW is on terminai 17 1or 4W ground boxes.
On doublexended sub, 4W gicunc Zozes W is on 18 and
Nis Ryl 7.

7_Ashan alternative to (6) abeve, a separate neutral
SEMsEr can be used to operate ire MPS tiip system.
Oplignaltest cable assembly 71331 8- 710 provides leads-
otwhich may be connected o a neuiral sensor. The type
used is at the discrelion of the tester i is recommended
Ihat it be of the type planned ‘¢ri-nzlinstatiation. Connect
the primary current injeclion macning 1o pass current
\rrough the neutral sensor.
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\, SEC..

NOTE THAT I’t FUNCTION IS A PERMANENT FEATURE OF MPS
GROUND TRIP CHARACTERISTIC CURVES.

FIELD REPAIR INSTRUCTIONS

MICRO Power-Shield Trip Device Removal and
Installation

ZWARNING - WARNING - WARNING: WARNING:::=

NEVER REMOVE AN MPS BOX HARNESS WHEN THE
CIRCUIT BREAKER IS CLOSED ANG CONDUCTING
CURRENT. THE MPS BOX PLUG AND HARNESS
PLUG WIiLL BE DAMAGED 8Y A HIGHAVCRTAGE
FI.ASHOVER . PERSONAL INJURY MAY ALSQRESULT

1 Remave the two nylon screws 4vhichyrelain the trip
system harness plug to the MPS devigeWRetdmfor re-use.

2 Remove thefour self-lappingscrevvgtioiding the M PS
device shield and remove the shielo

3. Remove the three screws, fockwashers. and nuts that
retain the MPS device, theniremove the gevice from the
breaker

4. To reinstall, severge thetabove procedure

SAUTION ~ - CAUTION - CAUTION

Metallic screws must ncl be used 1o retain the MPS trip
sysiemn harness®Should a metallic screw fall into the trip
system{serious damage can result. DO NOT OPERA TE
THEQEIRCUIT BREAKER WITHOUT THE HARNESS
SCREWSIN PLACE

WARNING WARNING WARNING: WARNING

The MPS trip cevice red pelyester shield must be n place
during breaker operation

Magnetic Latch Removal
WARNING - WARNING ' WARNING:“WAFRNIN

THE CIRCUIT BREAKER MUST BE DE-ENERGIZED,
RACKED OUT AND REMOVED FRQM THE
SWITCHGEAR PRIOR TO PERFORMING THIS PRC.
CEDURE. (ON STATICMARY BREAKERS iT 'S NOT
NECESSARY TO REMOVE THE BREAKER R, HOW-
EVER, THE MAIN BUS AND CONTROL POWER MUST
BE DE-ENERGIZED. THE CLOSING SPRING MUST BE
DIS-CHARGED WITH THE MAIN CONTACTS OPEN

1 Remove the reset spring from it$ circuil breaker
jackshaft mounting

2. Disconnect the "B" and "F” leads from the breaker
harness (o the magnelic iatch

3. Remove the two large countersunk screws from the
magnetic latch assembly mounting bracke! and remove
the magnetic laich assembly from the circuit breaker

4. Toreinstall, reverse the remmoval procedure
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Maglatch Pretravel Adjustment

> . CAUTION CAUTION CAUTION
This adjustment must be pertormed with the Circuit breaker
closed. Extreme care must be exercised in avoiding
moving parls. Drawout circuil breakers must be racked to
the disconnect position. It is mandatory on stalionary
breakers that the main bus be de-energized Control

vecltage on stationary breaker must also be de-energized

1. Perferm this adjustment only after magtatch replace-
ment or when automalic trip problems with the maglatch
have been observed.

2. Ideal maglatch operation is attained when maglatch
armature pretravel of 0.062 to 0 125 irches is achieved
Accepted breaker tripping is the guiding criteria

3. Pretravel may be evaluated measuring the gap(be-
tween the magnetic latch plunger and the adjustingsscrew.
on the bracket attached to the trip bar of the ciosed circunt
breaker. Care must be taken not to move this brackelsas
breaker tripping can result

4. Loosen the % inch nut on the adjusling scréw, then
adjust the screw in the required @ifection to attain
acceptable pretravel using an open-efided™ ginch wrench
It willbe necessary to hold the trippegbarsecure o keep it
trom rotating as the adjustmenigsamade,

hY

5. Retighten the & inch nulylo 19ck down the adjusting
sCrew.

Lubrication

- CAUTION  CAUTION  CAUTION::

ABB DOESWNOT RECOMMEND LUBRICATION OF
ANY KIND ON'ANY PART OF THE MAGNETIC LATCH
ASSEMBLEY.








