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Fig. 1 

Fig. 2 
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ASEA BROWN DOVER! 

INTRODUCTION 

The KSP-1200, KSP-1600, KSP-2000, KSP-3000 and KSP-4000 

power service protectors are modified basic K-Line
00 

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 current 

rating higher than that of the protector cannot be installed. 

When a fault occurs to open a fuse or fuses, the power service 

protector will not open unless it is equipped with an open-fuse-trip 

dev1ce. If not so equipped, other means must be used to determine 

Circuit conditions so that the device may be opened to prevent single 

- phasing of protected equipment. 

When a fuse or more than one fuse has blown, it is recommended 

that all three fuses be replaced regardless of apparent condiliOn 

because the time-current characteristic of an unblown fuse could be 

affected and thus system coordination would be affected. 

To replace the fuses, the power service protector should be 

opened and padlocked in the open position for safety to insure that 

it cannot be closed during this fuse replacement. Replacing the fuses 

is a simple mechanical procedure, and the one basic requirement is 

18 6.1.2.7-6 
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that the bolts should be retightened to a torque value of 85 ft.llbs. 

NOTE: When replacing the fuses, do not remove the wires from 

the Open-Fuse-Trip device. If it is 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 current-limiting type and are 

recommended to be the Gould-Shawmut Type, Catalog A4BY, Type 

55, of the appropriate continuous current rating. Any Underwriters' 

Laboratories, Inc. listed Class L fuse may be used if necessary, 

however. 

OPEN-FUSE-TRIP DEVICE 

The open-fuse-trip device, supplied on 3-pole service protectors, 

provides automatic opening of the protector when one or more fuses 

open. 

The device consists of three voltage coils with one coil wired in 

parallel with each fuse. The coils operate on the voltage produced by 

the fuse during interruption and cause mechanical tripping of the 

protector. 

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 

operation. 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 pos1tion 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 serv1cc protector may then be closed and 

service resumed. 

The design of the open-fuse trip device is such that no mainte

nance or adjustment 1s necessary on th1s device for its normal 

operating life. 

These instructions do not purport to cover a�d

-�t�I�S o� variat1ons 1n equipment nor to provide for every possible cont1ngency to be met in con- ] 
nection w1th mstallation, operat1on or maintenance. Should further information be desired or should partlcui<Jr problems arise which are not 

covered sufficiently for the purchaser's purposes the matter should be referred to the nearest Distnct Oflicc 

BIASIC INSTRUCTION AND RENEWAL PARTS BULLETINS 

Type 

KSP-1200, KSP-1600, KSP2000 

KSP-3000, KSP-4000 

Instructions 

IB-6.1.2.7-1 

IB 6.1.2. 7-2 

Repair Parts 

RP-6-1 2 8-1 

RPG 1 2 8 2 
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lnsta llation/Maintenance Instructions 
Low-Voltage 

Power Circuit Breakers 

Type K-3000, K-4000 
K-300051 K-400051 K-3000M, K-4000M 

3000 and 4000 Amperes 
600 Volts 

· .,.) ABB Power Distribution, Inc. 
Circuit Breaker Division 
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INTRODUCTION 

These instructions apply to the type K-3000 and K-4000, K-
3000S and K-4000S c ircu it breakers; 3000 and 4000 
ampere ac cont1nuous current rattng respectively. The type 
K-3000 and K-4000 are equipped with electromechantcal 
overcurrent tr1p devices, whereas the type K·3000S and K· 
4000S 1ncorpo rate the so ltd state overcurrent tnp dt:vices 
A K-3000S circutt b reaker IS shown on the front cover ot thts 
bullettn 
The K-3000 and K-4000 circuit breakers can be furnished 
with two or three poles for de or ac operation K-3000S and 
K-4000S c ircuit breakers are only furnts hed for three pole 

ac operation. 
All circut! break ers can be furmshed as drawou! or station· 
ary mounted and are available as manu ally or electrically 
operated. and with electrtcal control devtces avat:able in 
vanous ac and de voltage combinations. Many opttonal 
features are also availab le . 
An electrically operated. d ra·.vout type circuit breaker IS 
shown in F igu re 1. with a typical schemattc dtagram shown 
tn F 1gure 2 
fh"SC tnstruc:,ons should be rt>ad lhoroughly bctorc l1an 

cJI1ng. 1nstJ:I:ng and/or o�crCJt:ng lhe wcu1t breaker 

RECEIVING AND STORAGE 

Immediately upon receipt of the circuit breakers, exam 1ne 
the car1ons lo determine if any damage or loss was sus· 
tatned during transit If injury or roug h handling IS evtdenl, 
file a damage clatm at once wtth the earne r and promptly 
notify the nearest District Office. The Company is not 
responsible for damage of goods after deltvery to the 
carrier However, the Company will lend ass1stance tf 
nottfted ol claims 
Unpack the c1rcurt breakers as soon as possible af!er 
rece ipt . II unpacking is delayed, diff1culty may be experi
enced in making a clatm lor damages not evident upon 
receipt Use care in unpacking in order lo avotd damaging 
any of the circuit breaker pans Check the contents of each 
carton against the packing list before discarding any pack 
ing mater iaL If any shortage ol matenal tS discovered, 
promptly notify the nearest District Olltce. lnformat1on 
spcctfying the purchase order number, carton number anj 
part numbers of the damaged or mtSStng paris should 
accompany the c lai m 
Ctrcuit breakers should be installed 1n the tr permanent 
location as soo n as possible (See Bas1c Handling below) 
It the breakers are not to be placed in service tor some t ime. 
it is advisable to pro·Jtde adequ a t e mear.s of protection. 

F. C:C: 
Page 3 

This may be done by keeping the breaker in its ongtnal 
carton, covering with wat erproof paper and sealing to 
prevent tnfiltration ol dirt Where condttions of high hu mid1ly 
prevail, the use of heaters 1s recommended. 

BASIC HANDLING INSTRUCTIONS 
Once the circuit breaker has been unbolted and removed 
from its shipping carton, 1t should be tu rned to the upnght 
position and placed on a flat surface to avoid damage tc 
breaker parts For safety, all handling in this posit ion shouid 
utilize the lifting yoke (20) shown in Figure 1 

CIRCUIT BREAKER OPERATION CIRCUIT BREAKER 
RATING 
The K-3000/K-3000S and K-4000/K-4000$ ci rcuit break 
ers are destgned to carry a maximum acconltnuous current 
of 3000 amperes and 4000 amperes respeciively. Exceed 
ing these ratings may raise the temperature of the breakers 
beyond their design limt! a;�d thus affect the life of the 
breaker Thus. any lon·:;J·ttme ptckup setting exceecJir1g 
100% of the frame size is to be used onty for coordtr�Jtiort. 
not for carrying increased cor.\muou:, current 

CLOSING SPRING OPERATION 
The two closing springs suf:ply the power that closes the 
circuit breaker and also charge the two opening springs 
during the closing ope rat ton The closing springs are ct-:arged 
by a motor in the electrically operated breaker and charged 
by hand in the manually operat ed breaker, however. in 
either type, the springs are charged the same amount and 
when charged , the sprtng energy tS available to close the 
breaker, thu s referred to as "stored energy". The clostng 
springs are normally charged when the breaker is opened 
If charged after clostng, (optional) the breaker may be 
opened and then reclosed v1ithout rechargtng the spring s 
In drawout breakers. the closing springs are automatically 
discharged when the brea ker is moved from the dtscon 
nected to the withdrawn position (shown in r:igure 1). This 
prevents ae<;idenlal drscharge. 

ESCUTCHEON OPERATING FEATURES 
Manually and electrica : ly operated circu:t b reake rs Jre 
provided with an extendible escutcheon face plate Thts 
escutcheon provides a central area for lhe controls which 
are mounted directly on the Ctrcuit breaker. 
The controls for mar.uaily operated circuit breakers. Figure 
1 ,  tncluded in the esculchecn race plate are (25) a name· 
plate gtving the •;arious ratings assigned to the parttcular 

ITh-;se tnsructron; do-n�\-�J�J'p�rt to cover ai: dQIJt!s cr varta:•cns
.
in €qv ;pmgnt nor to pro·;rde

·
�;���-;enc1 1; be �:et-;-rcor-��clr�n-. I with 1nstulatron. operattor. or main1enace Should funhe• :oiormatton be desired or shculc part:cu,;;r probiP.mo ar�se whrch are not �overed svf!tcter.lly lor the p�rcha:ser":s pur::>ases. tht: man�r should be rgfCJrred to thP. reares� Ots:rtr:: Qfftce 
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Arc Chut� 11. 
Arc Chute Reta,ner r.1old1ng 12. 
Arc Chute Mountlr•g Screw 13 
Shutter 14 
Vtsuallndicator fer 15. 

Breaker "Cio;ed" �� "Qpe�ed" 16. 
Manual Close Lever 17 
Manual Charging 'cever 18. 
Manual Trip Buttor . 19 
Au torn otic Trip I r.d1c;:.:or 
Motor Disconnect Sv:1tc'1 20 

Spr1ng R 'l�lf1er Bracket 
Manual Cl.o1qe Handie 
Rcchn1 c��n�: 
Clo>i�<gSp-i.cc; Chcr0c lld1ratur 
0 fJ'•':t;L.� LP'lt:f 
Rack1nJ C:"r-" R oil�r: 
Roc'r. r: :� 1 k !Jcer,ing 
V!hPe!: 
Sh·JH•:r 'c'J�'c :;:,crew 

ilf':.•ncd 1r �outter) 
L 1:t�e,: ·: <:c 

- ........ 
J.SEA 6ROWN llOVERI 

2i 
21 

22 Eleciw.--• Clo:� 3 . .. Jn 

26. Plair· 

F19 -Typical Eleclriu.:.ly Operated, Drowovt Typr 
1<-3000 C:rcuit Breaker 
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type of C irCu it breaker, (12) the manual charging handle, (8) 
the manual trip button, (5) the "OPEN .. and "CLOSED" 
pos1t ion indicator, (9) the automatic trip indicator with 
optional facil1ties for alarm indication and tor lockout , (23) 
a means for padlocking !he circuit breaker in the "CON
NECTED.· "TEST' or "DISCONNECTED" pos1tions, and 
( 14) clos1ng spring charg1ng indicator 
The controls for the electncally operated circuit breakers. 
F1gure 1, are the same as the manual ly operated circuit 
breakers except the chargmg handle ( 12) 1s removed and 
stored tor maintenance use, and the presence of ( 1 0) motor 
disconnect sw1tch for the motor electrical circuit and (22) 
electrica l close push button switch 
The manually and electrically operated drawout c1rcuit 
breaker escutcheon also contains the racking crank open· 
1ng (17) and interlocking drawoutlever ( 15) 
A se\f-al1gn:ng plate. immediately behmd the escutct1eon 
race plate. is used to exclude dust from the C1rcu1t oreaker 
compartment. On drawout type CirCuit breakers. the es· 
cutcheon lace wilt protrude through the front door of the 
compartr:lent when the CirCuit breaker 15 1n 111e 'TEST" and 
"C)ISCO�Ji'JECTED" POSI!J()ns In these pos:t:on�. !tle dust· 
plate :>!Ill furJC!IOIIS to exclude dust 

C1rcu11 Breaker Nameplate (F1gure 1. Item 25) 
The CirCUit breaker nameplate conta1ns mtormat10n regard· 
1ng (1) the manufacturer's name and address, (2) :ype ol 
c1rcu Jt breaker design, (3) senal number ol C1rcu11 breaker, 
(4) con: inuous current rat1ng of frame size, (5) short CirCUli 
current r atn1g at rated volt ages. ( 6) frequency, ( 7) short t;me 
current 

Manual Charging Handle (Ftgure 1, Hem 1 2) 
The manual charging handle is aT shaped lever used to 
charge the closing springs by pump1ng approxJfT'ately ten 
times 

Manual T rip Button (Figure 1. Item 8) 
The manual trip bu11on, when pushed, tr1ps the wcu1t 
breaker to "OPEN." 

Circuit Breaker "OPEN'' or "CLOSED" Indicator 
(Figure 1. Item 5) 
This :ndicator shows the phy S ical pos1t1on ot !11e CirCuit 
breaker contacts 

AutomatiC Tnp Indicator ( F igure 1, Item 9) ( 1\Jot 1ncluding 
undervoltage, alarm switch or lockout) 
The automatiC tr1p 1nd1Ca!or is prov1ded as Sldndard equ ip · 
men I on the K-ltneOI) CirCuli breakers and 1s used to JndJcale 
111e operat1on ol the overcurrenttrip de·;1ce. 
Th1s dr;v1cc is an Jnd1cator only and docs not prevent 1t1e 
circuit bre Jker rec:osing 
Upon an ovcrcurrenttnp operation. the: :nd1calor p�oirudcs 
!rom the front p late approxtmately 1/2 1ilC!J 

::. :c 
Page 5 

The automatic trip ind1cator should be reset after each trip 
indtcalion by pushing back mto 1\s normal latch posilion. 
The operator should mvest1gate the cause of tripping 
before resetting the automatic trip indicator and subse
quent ly reclosing the circuit breaker after an outage wh1ch 
resulls 1n an operat1on of the 1ndicator. 

Automatic Trip Alarm Contacts (Hand Reset) 
(Figure 1, Item 9) 
An alarm switch for remote electncal indication, WhiCh 1s 
optiona l, shows when automatic tr ipp ing has occurred. 
This is accomplished by adding a precision snap sw1tch to 
the automatic trip indica1or 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 cor.tac! !o open on overcurrent trip. The alarm 
contact is manually reset by pushmg the trip indicator (9) 
back into its normal position 

Automatic Tnp Lockout (Hand Reset) (F1gure 1. Item 9) 
An add1tional device (wh;ch 1S also opt1onal) may be ackiecJ 
to the automa11c !r1p ncicator assembly dev1ce which 
serves to mcchdnJcal'l'f ;:>revent reclosing the CirCu li breaker 

after an automat1c tr 1p operat1on When the tr1p 1nd,cator 1s 
pushed in, the CirCuit breaker mechan ism can then be 
operated to close the wcu1t breaker contacts. 

Padlocking Device (F1gure 1 ,  Item 23) 
All K-line circu it breakers are equipped with means of 
padlocking the c1rcuit breaker mechanism in a trip-free 
posit ion This is accomplished by the use of a locking plate 
to mainta in tt1e m anual trip button in a tr ipp ing direction 
when the lock:ng plate 1s held for.vard by one or more 
padlocks . To obtain the cond 1!1on for padlock1ng the circuit 
breaker in the open pos111on, the manual trip button is 
pushed inward. Then I he pad lock plate is pulled out and the 
padlock inserted Jrlto \he vertical slot. In this position , the 
mechan1sm is ma1nla1ned trip free and the contact arm 
cannot be moved to the closed position 
On circuit breakers equ1pped with drawout mechanism, the 
padlocking dev1ce 15 associated with the drawout interlock
ing mechanism so that tt1e c:rcuit breaker cannot be moved 
from any of its three bas1c drawout posit;ons ol "COf\J. 
NECTED,'· "TEST· or "DISCONNECTED" with the pad
lock rng 1n effect 

Closing Spnng Charge Indicator (Figure i, ltem 14) 
Under normal operating conditions, the closmg spnngs are 

automatiCally cl>arged atler each tnpping operat ion . How· 
ever , there are occas1ons when the springs will be 1n a 
diSCharged state Therefore, 1t tS desirable that means be 
available to mdicate the charged or uncharged condition of 
the dosing spnngs Th1s 1s accomplished by a visual 
ind icator seen through an aperture in the escutcheon plate, 
The indiCator IS marked. CHARGED" and "UNCHARGED." 
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'�otor Disconnect Switch ( Figure 1, Item 1 0) 
he motor disconnect swttch is a double pole, single·throw 

toggle type swl!ch connected in series with the charg1ng 
motor c1rcuit and is used to disconnect the motor from the 
voltage source This sw1ch is used (1 ). when 11 1s desirable 
to prevent automatic recharging of the closing spnngs just 
prior to taking the circu1t breaker out of service for ma1nte· 
nance and (2), for control wmng d1electric test The motor 
must be disconnected for the control wiring dielectric test 
and subsequently tested at 540 V ac or 760 V de. 

Electrical Close Push Button {F1gure 1. Item 22) 
The electncal close push bu tton 1s used to e lectr ically close 
the circuit break<?r from the escutcheon. This contact is 
connected 1n ser 1 es w1th the latch release co1! Energizing 
H1e latch release cor! 211mvs the charged springs to close 
tt1e circuit breaker. 

Manual Close Lever ( F1gure ·,. Item 6) 
The manual close lever rs prov;ded on all circu1t breakers to 
provide a sare means or clostng !he breakerwilhout control 
power The lever is provided w :t1 a rrng to which a lanyard 
should be attached for clostng the breaker al a safe 
d1stance 

Racking Mechanism ( Drawout Breaker) 
The racking mechanism is used to move the circuit breaker 
'o any one of its three positions-"CONNECTED." "TEST' 
or ''DISCONNECTED." All of these posll10ns are attainable 
wrth the cubicle door closed or opened. The breaker can be 
closed only when the drawoL.:t lever (15. Figure 1) is up. 
Whe n up, the rack 1ng crank ( 13.  F :gure 1) cannot be turned . 
The circuit breaker must be m H1e "OPEN" posit ion before 
lever ( 15, F igure 1) can be pushed down In order to move 
the circUit breaker from one postt10n to another, the lever 
mus! be pushed down and the crank turned; once turning 
beg1ns. the lever will stay dow."\ until another posit1on is 
reached and the lever wilt snc;p up, preventing addttional 
turr.1ng, unt11 the lever 15 again pushed down. 
When the padlocking device is locked. the lever (15) rs 
locked in the up postion preventing movement of H1e 
rack ing mechanisrn. 
F1gure 1 shows the breaker in the tully wrthdrawn position . 
There are two sets of indtcator lines on the lefl s ide of the 
breaker to show breaker posit ton One set is visrble with 1t1e 
switchboard door closed, the o�her visible wt1en the door is 
open 

OPeRATION OF DEVICES 
Electro-Mechanical Overcutrent Trip Devices Type K-
3000 and K-4000 Circuit Breakers (Figures 1 0 and 11) 
(A) Type OD-300 General Purpose Overcurrent Trip De
VICe The type 00·300 overcurren• lrtp device, for general 

F. 11 
- --- . .,.. ASEA BROWN I>OVERI 

purpose applications, provrdes long-time delay tripping on 
moderate overcurrents which are above the long -time 
pickup setting; and instantaneous tripping on fault currents 
above the instantaneous trip setting. This devtce must be 
properly set to provide adeq uate protection for an elec1ncal 
system Three adjustment screws on the bot1om of the 
device provide independent control of the long -t tme pickup, 
instantaneous pickup and amount of t1me de lay. The name
pla te of this device shows the set11ng or these adjustments 
and the range of settings wh1ch are available For informa -
1ion on the time-current charaC1eristics of thts device, 
request a copy of TD-6693. 
(8) Type OD-400 Selective Overcurrent Tr�p Dev1ce. The 
type 00·400 overcurrent trip dev1ce. for selective tripp1ng 
applications, provides long · time delay and shorHtme delay 
tnpping. Independent adjustment of both prckup and time 
delay is provided for both types ollnpping The nameplate 
ol this dev1ce shows the sett ings whrch are available For 
information on the t'rme-current characterislics c! this de· 
vice. request a copy of TD-6694. 
(C) See Table 1 for complete I!SI of Electro-MPchan1cal 

ovcrcurrent trip devices avJt!:Jble 

Power Shieldr� Solid State Overcurrcnt Trip Devices 
Type K-3000S and K-4000S Circuit Breakers 
(See Figure 12) 
This device includes the power supply sensors. over
current sensors, Power Shield solid state logic assembly. 
magnetic latch and the interconnecting wtnng Each phase 
of the circuit breaker has a power supply se:lsor and 
overcurrent sensor. The tritJ elements that are available 
are: tong·time delay, Instantaneous, short-t1me delay and 
ground fault On a 3 phase 4·wrre system, an additional 
remote sensor, moL:nted in the neutral bus. tS required tor 
complete ground fault protection. 
The log ic assembly is rr.ount8d near I lie lronl of tt1e circu1! 
breaker and with the cub1cle coor open the overcurrent 
control panel is readily accessrble. Th1s device must be 
properly set, as requi�ed by 1nchidual wcuit conolt!Ot.\S to 
provide adequate protection for an eleclrrcal system, The 
movable plugs on the control panel provtde independent 
control of the long-ttme, short-time. instantaneous and 
ground fault pickup and amount of t:rne delay The overcur" 
rent device. with the exceplion ot ground fault. will trip at the 
value of the AMPERE TAP s<:tt1ng t:mes the plug setltng of 
the various pickup elements The ground laull trip value will 
be the plug setting value ti'nes 100, as 1ndrcated or. the 
nameplate 
(A) Type SS-3. Thrs trip dcv;ce is for general purpose 
application. It provides long·t 1 me delay tnpping on moder· 
ate overcurrents. wh1ch are abo·,e \he long-t1me pickup 
settings. and instantareous tnpping on raul! currents above 
the instantaneous trip settrng For 1r1formation on the t1me� 
current characteristics of !his de'.'IC8. request a copy of TO-
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6966 (TD 9001 ') 
(8) Type SS-4 Selective Overcurrent Tnp Dev1ce. Th1S tnp 
device. for selective tr1pping appi1Cal10n prov1des long·t1me 
delay and short-t1me delay trippmg For 1nlormat1on on the 
time-current characteristics of this device, request a copy 
of TO 6967 (TD-9002'). 
(C) Type SS-5 Triple-Selective Overcurrent Tnp Dev1ce. 
Th1s dev1ce mcludes the tr:p 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 
(T0-9002') 
(D) The above three solid slate overcurrent trip devices are 
available w1th ground fault proteC1ion and are designated 
by the types SS-3G. SS-4G and SS·SG For Information on 

the 11me current charaC1eristics of this feature. request a 

--. .  = . - �,_":--� 
Page 7 

copy of TD-6968 (T0-9085'). 
(E) See Table 1 A for a COIT'plete list of standard Solid State 
overcurrent trip devices 

Conttol Relay 
This device is contained m the black Insula ted moldmg, 3" 
X 5" X 6" appro:.:imate. located at the lower front of the 
mechanism and is used on all eleC1ncally ope rated mecha
nisms. Tt'le 52Y coil. and contacts 52Y/1.52Y/2 are con
nected as shown in the schematic diagram, Figure 2 The 
purpose of this dev1ce IS to reqwe that, if the remote or local 
close contacts are closed resulting in the charging springs 
discharging. the close contacts must f1rst be released 
(opened) before the breaker can be reclosed Th1s pre
ve nts c losing H1e breaker more than one t1me unless the 
close contacts are f:rst reieased 

TABLE 1 

OH r cur rtn t 
On ret Type 

SS-3 
SS-3� 

SS-4 

SS-4C 

SS·S 
SS·�� 

Sl�Ol�O ELECTRO·MECHlNIC1l OYERCURR[�T TR I P  D(VIC[S 

O· ... ere�rrenl r r i p (II!Otnl 
0 e v j c I! Lon�· S� 0 r I• I ni I on· 

r y � e I 1r1e lirllt laneou§ 

OO·JOO � X 
oo-•oo X l 
OC·500 l X X 
00-GOO l X 
00-100 X 
00-600 X 
00-900 I X 
00-1000 X 

Time•f:,.:rr�nt � 
Ch s r ec l e r ' 'l • c j 

( u 1 1,1 e 
!O-e6s> I 
l0-66H 
10·669� 
T0-6B95 

Wont 
No.H 

---, TO·oB8a 1 
T0-56'i0 

"OH. 00-JOO lonJ·III!It dtlay tlt•tnt nat ont llu 
hlty btnd only. All olhtr lon(·lim' l shorl·lti!IG dol oy olo�ontc h1vo lhrtt time dtl11 �and•. 

TABLE 1A 
STlNOARO SOLIO SllTE OY£lCUAI£Hl TIIP D[VIC£S 

T' I D f I !le'\ ttn t T'rtr.�·Curren1 CtHHac t�r 1 '1l c :'Jr .. e 

Len�· S ho r t. ln,lan. OeYiee '" I � t. i I ( � ' 1 

lllh8 f1t10 1 an eoH & round REO Cl Sf I �ur : t St' -
X 1 TQ.S95B I T�·9l01 

X 1 X l0·61l6E ! TC·9J�l 
T0-6963 f0·9�::J5 

·--

r ) TO-G90 7 I ro s:o2 
X T () .  B 96 1 \ r:-SC:J? 1 I l 0-l>llli 9 iO-SJ:J� ' 

1 X : T0-6961 i r D gJo? 

X i X TO·GS51 I I 0 · SJ02 X 1 
TO-S96Q T C g:j � 5 

�OT£ ri��-currenl chara�\or!st 1e cur�et sre no\ 1nc1�Ct! !� !rt t 
bool bec8u�e sep1ratt coord•natron cur.es are no,•ell; >·••· �·� 
wt1h t8Ch orCor. lhec l11ld ClidlrOTIOO '' perlcr�•�- .OI�e;l�'l 
•n,trucltcn boob (:eler to 08lt 15) 1 111 bt pro,•:lod •"J • , ., 

1Miu�c ell ptrt•nenl 11111ni lnlorm�tron. 

I 
I 
I 

J 
I 
J 
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A u x i l i a ry Switches 
1e a u x i l ia ry switches (24 , F 1gure 1 )  conta in the "a" and ''b" 

contacts ( F igu re 2) and are furnished in  4 or 8 co n tact 
arrangements .  The y are mechanical ly int e rconnected w:t h 
the ma1 n  breaker contaC1s such that ,  w1 t h  the bre a k e r  
c l o s ed .  t he "a" co ntacts are closed W1! h  the c i rcu i t  b r e a k e r  
ope n ,  t h e  "b" co ntacts a r e  closed 

U n dervollage Trip Device 
The elect rica l ly reset u nde rvo l tage t r ip device 1s a smgle · 
p h as e  dev1ce which automatica l ly  t nps the  circu it breaker 

when its supply voltage d ec re ases to 30 to 60 percent  of  
the rated volt age . This device may b e  f u rnished ei ther for  
Inst a nt a neo u s  t np o p e rat 10n o r  with adjust ab le t ime delay 
t rippmg o f  0 - 15 seconds T h e  G ndervo l t age t r ip device is a n  
1nt egra l  un 1 t  which m a y  b e  ad d e d to the C i rC u it break e r  
e 1t h e r  at t he factory or i n  t h e  t 1e ld 
Th e u nde rvo ltage dev1ce may be connected so t h at the 
Jutornat ic t r ip i ndica tor ( F ig u re 1 ,  I t e m  9) •Ni l l  pro t rud e f ro m  
t re f ro n t  p i ZJ t e  when t h e  b r e 0 k e r  I S  l r 1 pped b y  t h e  u ndervo l t 
� g c  d e v 1ce 
S e e  T Jbl<:  <1 .  page 1 6 , for e l e c : n :::d l  c h a r act e n st 1CS 

I N S T A L L A T I O N ,  I N IT IAL T E S T I N G  A N D  R E M O V A L  
( D rawout & Stat ionary) 

_ CAUTION CAUTION CAUTION CAUTION : � 

rOR S A FETY : WHEN I NSTALLI NG OR R EMOV IN G S TA 
I O N /\ R Y  B R EAK E R S ,  T H E  SU P PLY FOR P R I MARY 
AND C O f\J T R OL C I R C U I T S  M U S T  BE D E - E N ER G I Z E D  

� :  T • ll• 

" �u 
+-

" 

r . 

....... .. .. 
.&.SEA BROWN Bo\IERI 

AT ALL TIM ES.  TESTING OF STAT IONARY BREAKERS 
M UST B E  DON E WITH T H E  P R I M A RY SU PPLY C I R C U I T  
D E - E N E RGIZED.  
For in i t ial  instal lat ion o f  dra •Nout break ers i n  t h e  "CON
N ECTED" positio n .  the su pply for  the pr1mary circui1 should 
be de-energized .  Tes t in g ol  t t1 e  drawo u t  b reake r must be 
done i n t h e test pos �on . 
NOTE : (K -3000 and K-4000 C 1 rcu it B reakers)  Pnor to 
1nsert ing t he circuit breaker  mto t h e  switchboard a nd with  
the b reaker in the upright posit ion ,  e x e rc1se the thre e long 
t ime armatu res ( , " wide a rmatures) several t imes un! ll 
res is t a nce to motion has inc rease d .  Indicat ing t ha t the oil 
da shpot is funct ion1ng proper ly  I mp ro p e r  operation c a n  
result  because t he  circuli breaker i s s hipped o r  stored on i ts 
back This causes the oil in t he dashpot to be d 1sptaced a nd 
an a ir bubble ca n be t ra pped u nd e r  the piston The ex erc1se 
remove s the air  to permit proper  o p e rat 1on 

I N STA L L AT I O N  (D rawout Type)  
( S ee F 1g u r e  1 )  
T h e  Ci rCu it brcdke r mu s t be : n  t l: �  · oP E N  p o s 1 t 1 0 n .  t he 
racking c r a nk ( 1 3) w h e n  . r 1 s e n e d  "l cpcn rng ( 1 7) 15 ro ta i e d  
counterc lockw i s e  u n:d t h e  rack1ng c a m  ro l l e r  ( 1 6 ;  i s  ro ta ted 
down into a 45" a n g l e ,  and the motor  d i sconnect  s·Nitch ( , 0)  
f o r  e l ectnc a l ly oper ated circu1t  breakers is  i n  t h e  "OF F" 
pos1l 1o n ,  N OT E :  Lever (1 5 )  mu st be pushed down to permit 
t he ro tat 1on of crank ( 13 ) .  

l [ ; ( l l  
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Fig.  2 - T y p i cot  S chel'l'l<:llic  O iog rcm of Co ntrol Cir,uit  
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Open cvmpa rtment door and low e r  the r i ght a n d  !ef t  h a n d  
t racks to fu l ly  extended pO S II ion 
Use l ifting yoke (20. Figu re 1 ) ,  which is  inserted 1n ho les  in 
U1e upper rear frame , and lowe r  c ircu it bre aker  whe e ls ( 1 8) 
onto t rack extensions.  R e move l 1lt i ng yoke. 
Push c ircu it breaker into compartment unt i l rack ing ca m 

rol lers ( 1 6) stop against t h eir gU ides.  

CAUTION CAUTION CAUTION CAUTION 

R A I S E  TRACK EXTENSION INTO COM PA R T M E t'J T  BE· 
FOR E RAC K I NG 
I n s e rt  racking cra nk ( 1 3 ) into opening ( i 7) a nd depress 
d rawout l e v e r  ( 1 5) _ Turn c rank clockwise unt i l  a u t o m a t ica l ly  
stopped Breake r is  now i n  " O I S C ON "J EC I "  posi t ion An 
a rrow on  t he l e t t s ide of plat e (26)  w: l t  also l rne up with 
"D I SC O N N E C T"  o n  t h e  crad l e  
Aga�n dep ress drawout l e v e r  ( 1 5) and tu rn crank clockw 1 s e  
u n t 1 l a u t o m a l 1cally slopped B re aker i s  now rn  'TE S T" 
pos i l 1 o n  

I N ST A L LATION (S ia l ron; Fi' I ype) 
L r � l rr g  yof<.e (20) Sllould b e  used lo mcve the breake r lo l 'l e 
swr lchboard :  how e v e r .  olher  hand l rng m e a n s  W1l l  oe re 
q u i r e d  to move t h e  breakt:r  1 n1o po sit 1on r n s 1de t h e  swi tch·  
board 
C H E C K t N G CtRCU IT B R E A K E R  OPERATION IN "TESI" 
P OS ITION ( Eiect r lca ! !y  Operated,  D rawout Type) 
(See Figure 1)  
a M anual ly  reset  a u t o rnat 1C trip indicator (9)  1 1  i t  pro t r uor:s  
a ppro x imate ly  1 /2 " Push  1n to reset  
b .  Turn motor disco nnect  swi:ch ( 1 0 )  t o  "ON" pos ; t :on  a nd 
c lo s ing spr ings wi l l  automat 1ca l ly  charg e  
c .  Close C 1 r c u i l  b1 eake r by loc a l  c lose bulton and t r rp  by 
loca l  t r ip bu t ton 
N OT E :  Al l  breakers have a manual  t np but ton The loc a l  
c lo s e  but ton lor  e lect rica l breakers I S  standard T h e  loca l 
t r r p  but ton fo r e lect r ical  :;�eak � rs IS op\ iona! .  
d.  Close and tnp c i rc u '.t bre a k e r  by m e ans of remote c c n t :o l  
swit c h .  
e Check each a u x il r <J ry d e lf ice f o r  p rope r  o pera! ;on 

C H EC K I N G  CIRCUIT B R E A K E R  O P E RATION IN "TE ST" 
P O SIIION ( Ma n u a l l y  Operat ed ,  D rawout Type) 
( See r: igure 1) 
<1 M a nu a l ly reset auto matrc t r r p  1nd icatcr  (9 ;  I f  I I  pro ' ru d e s  
appro x 1 ma t e ! y  1 /2  · Push  r n  t o  resel  
b Ct1a rge a nd close circ u 1 1  b r8 ake r : Se e  "Manual  C: 1 c s i � g  
Operat 1on"  be low 
c Trrp b y manu a l " T R I P ' bu l t o n  (8) 
d C h eck each a u x i l ·, ary dcv1ce tor pro oer  opera t .on  

C H E C K I N G  C IR C U I T  B R E A K E R  O P E R A T IO N t f\J . CON
N E C T E D "  P O S I T I O N  ( D rawout Type) 
Af l e r  c o m p l e l 1 n g  check �roc e d u r e s  r r: T E ST · pc:: : '. IO rt ,  
con1 1nue a s  l o l lows 

Page 9 

With circuit breaker in "OP E N" pos1t ron a nd motor d iscon 
nect sw itch ( 1  0) in "O i=P pos1t ron ,  mser1 rack 1ng crank ( 1 3) 
in opening ( 1 7) and press down drawout l ever ( 1 5) .  Rotate 
the racking crank clockw i s e  unt i l  lever ( 1 5) moves up and 
cranking is au toma t ica lly stopped . Breaker is now in "CON . 
N E CTED" position. E x cess1ve cran k i ng Ioree mdicates 
misal ig nment o r  t nt e r1 e rence of pans 

CHECKING C I R C U I T  B R E A K E R  OPERATION ( S t a t io n  
ary Type) 
Fol low the same procedure as for drawout wcu rt bre aker .  
except the circUit b r e a k e r  wi l l  be tn the  "C ONNECTED' 
position .  Primary supply circuit must  be de-energized 

MAN UAL CLOS I N G  O P ER A TI O N  
T h e  following manual c l o s r n g  procedures are recommended 
(See Figure 1 ) 
a Obse rve circu 1 t  b r e a k e r  condit ions on control e scutch
eon 
b. I f  closing springs arc d r sc h a rg e d .  man u a lly charge 
clos1ng spnngs by m t; ,::_ n s  o r  the manua l  charge lever ( 1 2) 

t h e n  pul l  the m a n u a l  clc: s e  J e ·; e r  : s \  by a lanyard f rom a safe 
distance. 
c. I f  springs are charged . p u l 1 1 h e  manu a l close lever ( 6) by 

means of a lanyard ! ro m  a safe dist a nce 
d For par1 ial ly charged c los ing springs ,  should clo s ing not 
occur upon pul l ing the  manua l  close l ever , continue charg 
1ng u ntil closing spr tngs a re comp!et e ly  charged (heard to 
snap) and by visua l  I nd icator ( 1 4) , then pul l  manual close 
lever (6) by means of a l a nyard f rom a safe dista nce 

C I RCUIT B R E A K E R  R E MOVAL (O rawout Type) 
(See Figure 1 )  
a .  Trip circu it breaker by any t r ipp ing means . 
b. Open front co mpar1men1 door 
c Engage rack 1ng crank ( 1 3) 1 n  openi ng ( 1 7) and pus h 
d rawout lever ( 1 5) dmvn Rotate  racking crank counter
c lockw ise unti l  racking m e c h a n : s m  automatical ly stops at 
"TEST" position Lower t rack exrens1ons.  
d Repeat step "C" to  rack c1 rcu1t breaker to " D I SCON
N ECT" position 
e. Depress d rawout !e ·;e r ( 1 5) a nd continue cranking 
count erclockwise as far  a s  slops wil l  allow.  (Do not force 
beyond stops ) 
f. Pu l l Circuit b re ak e r  r orw ard to fu l ly  ext ended po s i t i o n .  
(Should the ct rcu 1 1  b re a k er be crarged.  clo sing springs w rl l  
automat ically be d r scnarged at  t h is point .) 
g Remove cirCUli breaker  f ro m  t racks wi1h lifting yo ke , t h e n  
raise tracks into com p a rt ment a nd close doo r .  
MAINTENANCE A N D  ADJUSTME NTS SAFETY NOTES 

O E · E N E R G I Z E  BOTrl P R I MP. R Y  AND CONTROL C I R 
C U ITS B EFORE MAr< l �jG ANY I N S P ECIIONS.  ADJUST 
M E N TS OR R E PLAC E fJ E NTS O F  PARTS .  M AK E  C E R · 
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f:.Et SERv i CE 1 � -C 

TAIN B R E AK E R  IS O P E N  8Y O BS E R V I N G  I N D I CATOR 
·s ,  F IG U R E  1 ) ,  AND CLOS I N G  S ? R I N GS ARE NOT 
... H A R G E D  BY OBS E RVING I N D I C ATO R ( 1 4 , F I G U R E  
1 )  

W h e n  1 1  1 5  nece ssa ry t h a t  the c harg i ng springs be c h a rged ,  
o r  the c1 rcuit breaker  b e  closed, mak e sure to stay clear of 
o perat i ng parts .  
Stat ionary breakers shou ld be checked for operat ion w1th 
the cont ro l  c i rcui t  en e rgized and t h e  p rima ry power de
energ ized Drawout breakers s ho u ld be wrthdrawn to "TEST" 
posi t 1 o n  for checking the breaker operat 1on .  For fu rther 
inspeC1 ion ,  adjustments .  cl ean ing o r  replacement of parts , 
the d rawout  circUit bre aker  shou ld be Withdrawn a nd moved 
to a S U ! I Jble area . 
S:at1on3ry breakers shou ld l 1kew1se be re moved , bul . 1 f  
r e moval 1s not  poss1bl e .  t h en the pr 1mary and con l ro l  ci rcu 1 t  
s o u rces M UST BE D E - E N E R G I Z E D  

P E R I O DIC MAINTENANCE I N S P ECT I ON 
The s a f e t y  and successfu l  lur.c1 1oning of t h e  conn ect ed 
af=:tJJ r a l u s  depends upon the  prop e r  opera t 1on or t h e circui t  
b r e a k e r  There fo re ,  i t  is  reco mmended that  a maintenance 
prog r a m  be establ ished that w i l l  prov1de for  a penod ic 
I!ispect ,on  o f  the circuit  breaker after 250 no load or  load 
cu rre n t  sw,t ch1ng ope ratio ns .  
1 f  2 5 0  operJl 1ons are not  co mpleted in  the f irst year of 
ser.nc e .  the circuit  breakers s hould be inspected regard-

ss. The wcui t  breaker should a lso be inspected af ter  a 
� h o r1 c : rcu 1 t o r  severe overlo ad in t e rrupt ion,  regJrd less of 
t i rr.e pe r i od o r  number of operations 
Where u n u sua l  service co nd , t io n s ,  as cove red by ANSI  
CJ7 1 3 ,  ex 1s t , it must  be assu med t ha t  the se co ndit ions 
were cc ns ,dered at the time of orde r :  that the equipme nt 
supp: iec was des ig ned for t he  spe cial appl icat ion.  and that 
a r1 appr:Jpriate suppleme ntal mJint e n ance program has 
b e e n  developed These maintenance mstruC1ions on ly 
c o v e r  c i rcu1 t  breakers used under the Standard's normal 
s e n.r:ce co ndit ions.  
The mspect1on shou ld include open1ng and clos ing the 
circu 1t breaker  elect rica lly a n d  manua l l y  The u nit shou ld be 
vi s u a l l y  1nspccted for loose or da maged p a r1 s .  Arc chutes .  
contacts and 1 n su fa 1 ion st ructu re should be in sp ected a s  
d c sc r 1bed below. 

ARC CH U TES 
I f  the c ircuit brea ke r  has a s o l 1d s t a t e overcurrent t rip 
dcv1 c e .  i t  is necessary to remov e  t \'JO 1 14" d 1ame te r screws 
fas ten 1ng t h e  solid state oontrol assembly,  so t hat the  
c o n t r o l  a ssembly can be moved to pem1 1 t  removal of the arc 
chut e .  
a R e mo •;e two a rc chute  mount ing screws (3 , F igu re 1 )  and 
re la iner  mold 1ng (2) . Li f1 a rc chut e  ( 1 )  up  a tid draw out 

.. , ... . ., 
AS E). 13ROWN IKNER! 

b .  I nspect for breakage to s ide mo ld i ngs . cent e r  moldings.  
a rc plates and l iner  plates .  Checx for  presence o f  forergn 
part icles such as ch 1ps ol moldings a nd meta l  

INSULA TlON STRUCTURE 
I nsu lated pans shou ld be c hecked for  damage Dust and 
d 111 s hould be re moved by air or w1ped w1th a clean l int less 
clot h .  Do not use any oil base solve nts  Spray solvents vary 
as to type and must not be used The mould i n gs at t h e  re a r  
o f  t h e  breaker must be kept clean t o  avoid d1electnc 
problems. Wipe dust away and blow out  w1th cle a n ,  d ry ,  
compressed air .  Addit ional  s t e p s  must be taken if dus t 
accumulat 1on cont unues to be a prob lem.  

CONTA CTS 
a .  R e move dirt or grease on cont a c t s  'N I ! t1 a c i P a .'l . l 1 n t l e ss 
clo t h  
b .  D iscoloration of t he  m a i n  con t a c t s  do e s  n o t  nece ssarily 
i nd ica te damage .  However, this condd i o n  o'T'. c Y  be remO'Ied 
by open ing and closmg t h e  C1rcL: it b r e a l< e r  unoe r  no load 
condi tio n s  

C ON TACT P ITII N G  
a A moderat e amount o f  p i t t ing w 1 � ;  n c :  :rr : o2 r� c r e  W i l tl t he  
operal ion of the arcing contact s .  
S h ould i t  be necessary t o  d ress t h e  arc r;,g c o ntacts t o  
re move smal l  burrs , cover the  m e c h a r: :sm w i t h  a cloth .  
Fo llow the con t our o f  t h e cont acts wi lh  ' 1gh t  w:pes o f  a f ine 
f i l e  and do not a t t e mpt to el im 1na t e  p ! l ing e n 1 1 r e l y .  When 
f in i shed . remove clo th  and w ipe o f f  any r e maming d1r1 o r  
f i l ings Do not  u se emery c l o t h  o r  the i 1 k e  for  sanding 
contacts The materia l d e posits a t fe .:', cc r.\ 1 nuous cu rre nt  
abi l it y  adverse ly  
b S ho u ld the main contacts st1ow m o r e  ! h a n  modera te  
pit t i ng ,  check t h e  co ntact pre ssure 

CON TACT P R E S S U R E  CHECK AND �.OJ U S TI\, E N T  
J a w  Type Arc ing  Contacts ( S e e  FI;Jure JA; 
FOR SAFETY: Keep clear of brea",; r  p3n�. r Junng  l h 1 s  
ope rat 1on . 
a Close the breaker Leve r ( 1 5 .  F=' ig u re 1 )  ;Trus t  t·e in t h e  up 
posit ion 
b For each set of eight contacts o n  one pole U re s m a: Jcst  
gap "A" should be . 1  00- . 1 05 inch .  I f  ad jus tment i s  require d ,  
loose n lock screw (2) . Turn adJustment screw ( j )  u n t i l  1 0 0 -
. 1 05 is obtained on the s mal lest  gap o '  : r�e e <Jh !  co ntact s .  
Repe a t this f o r  the other  tw o  poles 
Tight e n  lock screw (2 ) 
f'Jote tha t  if a n  adJUstment  1s nec e s s a r; for  " s : m u l t a n e o u s ·· 
make,  the con tact pressure wil l  mcrease on thc;se adjusted 
po les . Thus.  a dimenS IOn  of  more th a n  1he  r J r: ges li s ted 
a bo l.' e  indicates more contact pressure wh 1ch  is  a.cce pl 
able 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



) 

. - ' 
· - . ..::... � 

For Earl ier Model Circuit  B reakers Furn i s hed w i t h  B u t t  

Type Arc ing Contacts (See F igu re 3)  
FOR SAF ETY : Keep c le a r of breaker pan s  dunng th ts  
operation . 
a Close the breaker Lever  ( 1  5 ,  Figure 1 )  must be 1n t h e  up 
position 
b. For each set  of eight cont acts o n  one po le , t he smallest 
gap "A" s h o u ld b e  .090 - . 095 inch . If adju stme nt  1 S  require d ,  
leo se n lock screw (2) . Turn ad JUStment screw ( 1 )  u nt i l 090 -

. 095 is obtatned on the smallest gap of t h e  eigh t contact s .  
R epeat t h i s  for the other  two poles. 
c S low close the breaker (see " M a nua l  Slow Close to 
Check Co ntact Pressure" below} unti l  the f t rst  a rcw.g con
I act  of the three po les just t o u c h e s  and ho ld  tn t rr 1 s  post :  t o n  
AdJu st the o ther  l\vo pol e s ,  screw ( 1 ) , u n t i l  t h e  ! cadtng 
a rc ;ng cont acts o f  each pole make S imul t aneou s l y  w i l h tn  
1 i32 i nch 

T 1 g l1ten lock sc r ew (2). 
N o t e  tl1a1 if an  adju st ment is necessary tor  "stmu : taneous .. 
mak e ,  t he contaC1 pressure wil l  increase on t hose adju s l ed 
Do l e s  Thu s .  a d imension of more ! h a n  1 t1 e ranges  l r s ted 
a bove t nd i::: a 1es  mo re contact pressure , wh ich IS .3ccept -
3 b l e  

M A N U A L  S L O W  CLO S E  TO C H E C K  C O N T ACT P R E S 
S U R E  ( S e e  Figures 1 ,  3 a n d  4)  

a R e move a rc chutes ( 1 ) .  
b 1 1  the  c1rcu i t  breaker clos 1ng s pri ngs are d tsc t: c nged as  
s e e n  by  H1 e spr ing charged indica t or ( 14 ) .  engage !he 
manual charg e  handle ( 1 2 )  wi th the  ch arging ·,ever (7) 
P•Jmp chargtng lever unti l  t he Circuit break e r  clos lflg spr r ngs 
are heard to  snap into the charged po s i t io n  
c R e move screw ( 1 9 ) ,  sh ift t he  sh ull e r  (4)  lo t h e  l e f t  a nd 
tnse r1 t h e  s pring r et ainer b racket ( 1 1 ) so t hat i ts t rps f it in to 
! t1e clos :ng sprrngs and i ts  f la nges f i t  into t l1 e  holes rn t he 
cios rng spnng gurd e s ,  
N O T E :  On dr awo ut b reakers , s hutt e r  ( 4 )  cannot be opened 
u n l e s s  brea�er  d rawou t mechanism is  tn t h e  " O I SC O N ·  
N E C T". "TE S T" or "CONNECTED" posit 1on  T h e  d r awout  
l ev'?r ( 1 5)  ca n not b e  ope rated whe n shut ler  ( 4 )  1 S  ope n .  

d U s e  a st tck to hold t h e  spring retai n e r  bracket ( 1 1 ) toward 

! tl e  f ro n t of the b reake r and in place while pull ing the ma nua l 

close lever (6)  to discharge the c los ing spring s .  ( T h is  w1 1 1  
par1 t a l ly  clo s e  contacts . )  
e l ns e r1  t h e manual charge handle ( 1 2) rn to l h e  ct<arging 
Je ·;er  socket a n d  pump to s low c lo se the circ u 11 breaker to 
! h e  requ1red a mount 
f lo remove the spring ret a iner  bracke t ( 1 1 ) ,  p;,;sh the  

manual  tnp b u t t o n  (8) to tnp the circu 1t breaker Cont tnue 
pu mprng unt t 1  c losi ng spnngs a r e  aga in h eard t o  snap 
T h e n  re move spnng retainer brack et .  
9 The ci rcu t l  breaker  is  now ct1 a rged a nd re ady to be 
c lo s e d  
h lo discharge c lo srng spnngs , pu l l  t h e  m:.1nu a '  c l o s e  rc- ·v e r  

-� -, . - . - ....: -. =.:::.. 

(6)  a nd push manual  tnp but1on (8)  
r .  Put a rc chut es ( 1 )  back on 

OP ERATING MECHANISM 

Page 1 1  

The ci rcu1t breake r mechan ism 1s adJu Sted at  t he faC1 ory tor  
correct operat i o n  a nd should not be d isturbed un le ss 

necessary 

Rg. JA - Contact  Prtuvrt Chtck ond A.d!Vitmmt 

_. I I  li"Uil[ 
CQII TI.CT 1l11)4<.T 

Mil COOT lo(l 

Fig. J - C o i'I I O < f  Pr euurt Cl"itCk ond AdjvJtm'fnt 
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P � I Ki.R T  U I P  LHeH 

l V X I L I UT  LATCK (0 ( ) ' T� I PPO � 

L."" 

S£COWOA�y T � I P  LATCH 

Fig . .5 - Primary Trip l o t c h  Adjustment 

' I 
I I 
t- �  

PR I WA�Y C LO S E  LlfCH � O L L E R  

F ig .  7 - P r i m o '1'  C lo1E'  Lol<h  Adiut tiTlel'll 

,., .• •• ASE.A BROWN E>O\it:RI 

Fig . 6 - Trip p e r  Bar Tr ipper Adjv, tmenl 

SHU� I 7 P I P  DE I I C E  

Fig. 8 - Shunt Trip D ev ico  Adiv�tment 
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F O R  SAFETY :  Keep hands clear of al l  mov 1ng parts . 
Se r iou s I njuries can result  if a person comes in co ntac t wit h 
breaker  pa r1 s when the breaker is being opened or c lo s ed , 
or c los ing springs are be1ng charged o r discharged Use 
ext ension tools for  ma n1pu 1atmg bre aker parts . 
I f  f 1 e ld test ing indicates breaker malfu nctio n ,  t he fo l lowing 
it em s  may b e  checked . 

P r i m a ry Tr ip  Latch 
F i gure 5 shows the arrangeme nt necessa ry for  the break e r  
to b e  i n  the closed position The sp ring holds the seco nda ry  
t r1 p latch down aga inst screw ( 1 ) .  The secondary t rip latch 
holds ! tie  secondary la tch rol ler  up, wh1ch i n  tu rn holds t he 
oppo s i l e  e n d  o f  the primary t rip l atch down.  T h i S  prevent s 
t h e  pr 1ma ry lalch ro l le r from moving to the  le ft and opening 
t h e  bre a k e r  I I  non e of the variou s  t r ip devic e s  are acting on 
the t r 1ppe r bar  o r  the auxi l iary latch t r ipper  lo open t he 
bre a k e r  or to prevent the breaker f ro m  clos1ng and t he 

b r e a k e r  s t i l l  w1 1 1 not close.  !he n the fo l low ing adjus tme nt 
shou ld  be made . 
a .  T u rn screw ( 1 )  down lo insure that second ary t rip la tch 
,·� i l l  h o ld 1 1 1e  s eco nd a ry  la tch rol ler u p  
b W1t h t he  txc ake r  closed.  t u rn up o n  screw ( 1 ) u nt i l t he 
b r e a k e r  t r , ps  
c Tu rn  screw ( 1 )  down two tu rns. 

Fig. 9 - Mo51nolic Lotch Trip Adjv1lmenf 
T yp e  K -3 0005 and K -4000$ Cir(V.l l S reoke"J 

Tripper Bar Adju stment ( F 1gure 6) 

- . . - � 

1 -.;  \1· J • L · l - L U  

Page 13 

T o  tnsure t hat t ripper bar  a nd tr ippe r is in  t h e  cor rect 
pOSi t ion wit h the  secondary t r 1p latch. check and adju st as 
f ollow s :  
a .  Turn screw ( 1 )  down to m a ke ce na in the  t npper will not 
t rip  out t h e  bre a k e r  
b. With breake r c losed . turn screw ( i )  up unt i l  the breaker 
t r1ps . 
c. Tum screw ( 1 ) down 2 3!4 t u r n s .  

Primary Close Latch ( S e e  F igure 7)  
a .  With the circui t  breai<er  closing spnngs charged and 

bre aker contacts opened t h e  c los ing p l un ger (3)  in de
energized pos i t ion ,  there shou ld be a 1 / 1 6" air gap between 
the  rod ( 1 )  and th e s econdary la tch {2)  at po int "A". T u rn rod 
( 1 )  lor 1 / 1 6" d i mens ion 

Shunt Trip Device 1See  F 1.;Ju re 8)  
a Turn t r ip rod (2) down un\ ! 1  circuit breaker does not t r :p 
with plunger (3) h eld down 
b Close CirC u l i  break e r  
c .  Push plunger  ( 3 )  dowll z� s l dr as po s s :b le and holcJ 1n t h 1 s  
posit ion wh i le turn ing u p  t r ip rod  ( 2) u nt i l  c1rcu i t  bre a k e r  JUS t  
! (I pS .  
d Turn rod (2)  up 2 V 2  t o  3 t u r n s .  

Mag netic Latch  Device (Type K-3000S,  K-4000S) Tr ip 
Adju stment ( R ef e r  to Figure 9)  
1 Turn adjus rmg screw ( 1) out as  far  as possibl e so t h a'. the 
c ircuit bre aker wi l l  not t r ip when the mag netic la tch t rips 
2 Remove the term:nal  block cov e r  on the sol 1d state 
assembly by removing two low e r  screws ( Fig . 1 2) D i scon
nect two w 1res at t e rm1 n a l s  15 and 1 6 . 
3. Close the Circu it breake r  
4 .  Wh i le  l ightly pushing at  po,nt  "A" so  t hat t h e  lever ( 2 )  does 
not move through 1 ts full s t r o k e  and t rip the circuit breaker,  

mome ntari ly apply the vol tage (3 V )  f rom two d rr' eel !  
batter ie s .  s 1ze " D  .. . to the two wire s (+ to wire 1 6 , � to wire 
1 5) that  were diSconnected 1n ope rat ion 2 The magnetic 
la tch should t rip 
5 Gradually release ! tie h o ld on leve r (2) 
6. While ho lding lhe lever (2 )  1 n  t r,e tripped posrt ion . t u rn in 
on screw ( 1 )  unt il the Ciftu 1 t  breaker just t rips . t h e n  turn t n  
one add it ional  t u rn 
7 Replace w1res 1 5  a nd i 6  a nd t h e  t e rni 1nal  b!ock cove r .  
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E L ECTRO-MEC H A N I C A L  O V E R C U R R E N T  TR I P  
';:V ICE A D J U STME NTS 

;:i hort Tim e  D e lay Adjustment (See F igu re 1 1 ) 
(00 Types 400,  500,  900 ,  1 000)  
Push t he short time l eve r to rear  o f  b reaker and s l 1de t h e  
leve r to  t he desired band M ake su re t h e  l e v e r  pin drops 1n to 
the p in ho le .  

Lo ng Time Delay Band Adjustment ( Figu re 1 0)  
(OD Type s 400,  500,  600) . 
To reset long t ime delay to a diHerent  band. f i rst loosen the 
locking screw lor long-time d e lay adjustment a pp rox i 
mat e ly one t u r n .  Tu rn the adjuSt ing knob unti l  the poin ter  
l i n e s  u p  with the des:red l i n e  m a rked "Minimum Time . .  
" lns tan1 aneous T i m e "  or  "Max imum Time".  Retighte n  the 
1ock1ng screw. 
N O T E :  O D-300 has o n l y  one lo ng- t ime delay set t i ng : 
the refore re s e tt ing is not requ 1red 

P ick-Up Sett ing Adjust m e n t s  ( F ig u re 1 0 ) 
P ! C i q ; p  senmgs may be c h a n g e d  by t u rning the appropri
ate adj u s t 1 ng screw u nt i l  the m o·1 ;n g ind1cator  l mes up wi th 
t h e  desi red pick-up po int lme 
N OT E :  Th e top l ine corresponds to t h e  top pick-up point . 
the second l ine  f rom the  top corre sponds to the second 
p1ck-up po1nt from the top, etc 

l lj: � I I I'I T ,IJi f OV, P I (II •U r  r 1 1  .. 1 S  
I C I  0 1 - l09. 100 ' 100 

i "' �l f · l l f1 l lli ' l • U '  , (J I H T i  
I Qt �� · tOO _  )l:ll; , I Q !l  l I OOQ 

U J 1 Ui f 4Jri ( � V J  » > CI • IJ' r o 1 • l l  
' 011 \l a - -:.oo . . e o  & ;oo 
IQ 1 1S a ('W t  1Cilt I (H  
r • 'Jf UI T lii £ 01J S  ' "' 0' 

U - JOO, to� a 1 00  
�,. .. , . , , .c " ' ' · "' ·  

t e1  • o il' .  , c o  ;oo , 'oeo 
H I I U I T Wr lll ! ! ( l f J  f O I  
I.W l i UI T U. r O ; l  ) I O . IJI 
e � - �oo . •�o 1. � " g  

Fig . 1 0 - O"er l ood O evice Adjvltmenh 

,., ••.• ASEA 9ROWN QO\/ERI 

Armat u re Tri p T ravel Adj u st m e nt 

- CAUTION CAUTION CAUTION CAUTION - -_ 

K EEP HANDS CLEAR OF ALL MOVING PA R T S  THE: 
C I R C U I T  B R EAK ER W I L L  T R I P  TO THE "OPEN .. POSI 
T ION WHILE CH E C K I N G  OR ADJ U STING THE ARMA· 
T U R E  T R I P  TRAVEL.  
T h e  overload device t rip t r a v e l  i s  set a t t h e  f acto ry .  how
e•; e r .  if tnp t ravel readjustn1ent is reqUired due to replace
ment of overloads or ot h e r  part s ,  t t1en readJUSt as f o l lows 
a .  (See �igure 1 0  .) Back out on t h e  two t r,p adj u st ing screws 
unt i l t h e  screws are e ng aging the nut by appro x im at e l y  two 
t u rns 
b .  C harge springs and close c i rc u 1 l  bre a k e r .  
c U s 1ng a one foot long ( approxi mate) st ic k ,  push up on 
long t 1me a m1at ure ( th ick armatu re) a t  fXi ' n t  "A" , and hold rt 
t ight aga in st the  magnet Tu m m screw ma rked "Rig h t" u nti l  
the breaker JuSt t rips , Cont inue to turn  the screw in  an 
add i l 1ona l  1 1 /2 turns,  
d C t)arge spri ngs and close c1rcu i t  breaker Push up o n  the 
lhm arma t u re and adju S t  t he screw ma rked lef t "  L: s1ng the 
s a me p rocedure as "c"  a bove . 
e R e adjust t h e  t rip t ra ve l at the  o ther  two poles  u s ing t li e  
s a m e  procedu re {st eps a t hrou g h  d) . 
F ield Test i n g  of Electro-Mec hanica l  O v erc u ne n t  Trip 
Devices 
R e f e r  to  IB -9 . 1 .  7-5 for  co mplete t e s 1 1 ng o f  dev ices  

- U r 4 1 U I I  l l or 

i U t t iJI \� o-t r  1 lllll( O( l H  
, 1 111 ll O l £  
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ASEA BROWN BOVERI 

S OL I D  STATE O V E R C U R R E NT T R I P  DEV ICE S ET-
TINGS 
(See  Figu re 1 2 )  
No adj ustments  are  necessary i n  se lec t mg t r ip s e t t 1 n g s  on 

th is  t rip d evice T h e  se lect or plugs (so l 1d wcl e )  a t :ow 

1 1e:x. 1b i l i ty  1n sett i ngs and may be moved f rom one plug t a p  
to a nothe r .  consistent ,  howe ver, w1th the pick u p  a n d  t 1 m e  

ba nd set1ings nece ssa ry lor  prope r C irCu l i  protect .or. 
M ake certain t hat t h e  selector plugs a re pushed in com

pletely tor  prope r operat ion If a plug I S  le l t  out o r  not  
secure , the affected e leme nt wi l l  t r ip  at the m i n i m u m  

s e t t 1 ng shown , fo r  safety ,  but coordinat io n wi l l  be a l f e ct e d .  

F 1eld Test ing  of Solid S t a t e  Overcurrent Tri p Devices 
F o r  complete test ing of t h ese dev1ce s .  ref e r  to  t h e to l low1ng 
I nstruct ion B u llet ins :  
IB-9  1 7-2 1 ( Dev ice in  REO CASE)  1 8 -9 1 7 2 2  ( D ev :ce in 
G RAY CASE)  

LU B R I CATIO N 

O n ly two lubncants arc a;Jproved t o r  u se o :1 t h e  K - L : ::e 
ci rcuit  breaker .  Lu bnca t e c  d u ring l 1 na l  ci ss e rr� DI)' l l l e  i< · 
L ine  C i rCU i t breaker shou ld nol reqwe Jjd : l lonal  i u b r 1 c a 
t 1 o n  d u ring i ts  service l i fe w h e n  app l ied in  acco r d a nc e  v; ; t h  
A N S I  C37 1 3 I f ,  how ever ,  t h e  br eaker  1 S  a p p l 1 e d  1 n  
unusual  s itu at ions defined b y  AN S I  C37  1 3 . h a s  lubr ic a t io n  
contam m ated w i t h  dirt a nd debris ,  or lia s  p a rt s  repl a c e d .  
re !ubr icat ion sho u ld b e  perio rmed a s  fo l lows 

When mechanism c l e a ning and rc lu br1c a t io n  tS  ;equ 1 r e d . 
do not  spray sol v e nt s  down th rough the  mec:il a n ; s m  t o  
re move o ld lubr1canls,  d u st . a n d  de br 1 s .  

- -. . = . - � ::o :: r:c  
P a g e  1 5  

Do not use dich lorod l l luorometha ne on any par1 of t h e  
circuit breaker.  T h e s e  solv ent  t e n d  to wash d ebr 1 s in to  the 
bea r ing a re a s  ol l h e  bre ake r .  w h 1 l e at t h e  same t 1me 
removing any exis t ing U;ricant Breaker  per1orma nce W i l l  
b e  comp romised w h e n  t h e s e  c leaning t echmqu e s  a r e  
e mplo yed . 

P rope r re lubric a t i o n  re q u 1 re s d i sassemb ly ,  tho r o u g h  
cleaning by W1p1ng , t h e n  re asse mbly u sing a b ru s h  o r  
other  means for  rea pplying t h e  lub ricants l is ted.  

1 .  App l y N O - O X - I D  s p e c 1 a l  g ra de A" g r e a s e  l r o m  
D earborn Chem ica l Company to a l l  mat ing suriaces o f  
mov1ng cu rrent carry i n g jo in ts .  D o  not app ly N O  O X - 1 0  

grease o n  any mam o r  arc ing co ntact  surlaces . P n ma ry 
disconnects shou ld be maint a 1ned by reapplying NO-OX-
1 0  du ring mai n t e n a nce p e riods NO-OX- I D  is  a v a1 labl •? 
f ro m  Asea Brown Bover 1  1 n  one p 1 nt cans , Number  7 1 2222 ·  
AOO 

2. Apply Anderol 757 sy nl he t 1c grease manufactu red by 
HULS AM ERICA ,  INC to mecr.an 1sm part s ,  b e a r m g s  and 
prns DO NOT A P P L Y  G R ::: A S E  TO LATCH OR i=iOI L E R  
S U R FAC E S .  Andero l  7 5 7  1S ava i lable l ro m  Asea 3r ov: n 
Boven 1n four ounce l u bes . p a r1  r�umber  7 1 2994-AOO 

J Andero l  s y n t h e ! lc l u b r i c a n t  I S  a l so ava i lab le  as a 
spray ,  Andero l  732 Andc rol 732 is use fu l  a s  a SD iv e nl lor 
remov;ng old lubncant ,  d! r1 ,  and de bris in the mech a n 1 s m .  
I t  c a n  NOT b e  u s e d  as  a subsl i lute for  And e rol  75 7 Pl8ase 
observe the fo l low:ng warn i r. gs : 

a DO NOT apply l 1 g l'd machine oil , or th i n  spray 
lubncants to lubr rcate a n y  mecharism part .  

b DO NOT at t empt :o re l u b r icale t h e  sp ri ng cnarg · 
rng motor g e a rb o x .  It 1 s  s ea led a1d st1ould not rcq�we 
repacking.  

c .  DO N O T  lu brica t e  magnet 1c  la tch dev1ce o r  othe r ·  

wise c lean o r  spray w i th a n y  su bstance 

4 Use only t h e  recomrr e n ::Jed l u b rica n t s  Use o !  G t h e r  
t t1an approved !ubr ic c n t s  ca n ca use brea k e r  misorera 1 1on 

L___ _____ .......__s_o_u_o_s_r A_T E_r_R_IP __ ] at t c mpe rat  u re ext  rPm e s 
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D I E L E CT R I C  WITHSTAND T E STS ON POWER AND 
")NTROL C IRCUITS 

1 Die l ectric wit hstand tes ts  on c •rcu it bre akers st1al l  be 
made to de te rm i ne the ability o f  the i nsu lat ion to withst and 
overvo l t a g e s  

2 A 60-cps a l t ernat ing sinuso1da l  vo l tag e  ( rms)  val ue  
equal  to t he specific volt age shall be u s e d  Al l  vo ltages 

used 1 n  the die lectric wit hstand t est shal l  be measured in  
accordance with AN Sl M e as u re m e n t  of Vo lta ge in D ie l e c 
tr ic Tests , C68 . 1 . 

3 .  Durat 1on Of Test - The d ielectr ic t e st volt age shal l  be 
ap p l ied for  a pe r iod ot 60 seconds The durat ion ol t he tes t  
may b e  o ne second i f  a voltage 30% g re a te r t t1an t h at 
sp ecif ied i s  applied . 

4 Condit ion 01 C 1rcu i t  B re a k e r  To Be Te sted - Die lec1 nc 
t e s t s  shall be made on a ne·.v . co mplete ly a s s embled 
ClfCu i t  breaker and not o n  ind1v 1dual par1s.  Whe n  a c ircu i t 
breJker is t e st ed in t he f 1 e ld or a f t t: r  storage,  the test  vo l tage 
s h a l l  b e  75% of the v a l u e  l 1 s t e d  i n  C37 5 0 - 3 . 5  2 
( V a l u e  s11own below ) 

5 Tempe rature  At Wh1ch T e s t s  Are To Be M ade -
01e l ect t·ic t e s ts shal l  be made a t any t e m perat u re between 
10 and 55 C 

6 M agnitudes And Po1nt  Of Applica t ion Of Test Vo ltage · 

The d i e l ectnc tes t  shal l  be a ppl1ed as fo l lows 

r' •• •• 
M:if.A 6ROWN fl.OVEfll 

a. With ctrcu it break e r  ·1n open posit ion ,  apply 2200 
volts ( 1 000 volts plus twtce 600 volts on new breakers , 
0 75 x 2200 = 1 650V on bre a k e rs t ha t  have b e e n  in 
s e rv ice) : 

1 .  Between l ive paris ,  t nc l uding bo t h  l ine and 
load terminals , and meta l part s that are normally grounded 

i t .  Between l ive te rminals and load te rminals . 

b W1th circUit breake r in c losed posi t ion ,  a pply 2200 
vo l t s  on new breaker and 1 650 vo lts on breakers t hat have 
been in  s e rvice .  

1 .  B etween l 1 ve p a n s  and  meta l p a rt s  t hat a re 
normal l y  grou nded . 

1 1 .  Be twee n termtna ls  ot dif ferent  phases . 

c With circuit bre ake r tn e •t h e r  o p e n  v r  closed 
po s 1 t ions.  apply 1 500 vo l ts  ( 1 1 25 vol t  o n  brea k e rs taken 
out ol  s e rv ice ) :  

Note:  D1sconnect sol 1d s t a t e  t r• p  u n :t , a s  a pre -
cau t 1on 

1 .  Between control  circuit and metal  parts that 
are no rma l ly grounded . I f  the circuit  b reaker  co n 1ro l circuit  
:ncludes a motor. the motor M UST be disco n n e c t ed dunng 
\ t1e d iel ectric test o n  t he  co nlro l  c i rcui t  

TABLE 2 

TEST VOLTAGE TO BE A P P U E D  FOR ONE MINUTE 
TO TE S T  THE A B I LITY OF THE I N S U L ATION TO WITHSIANO OVERVOLTAGES 

Breaker Open Breaker Closed Breaker Open o r  C l o :;ed 

1 6 50 V ac - - 2300 V de 1 6 50 V ac · • 2300 V de j 1 25 V a c  · . 1 50 t)  1.1 de 

B r e aker In SeN/ctJ a Betwe en t erminals a Betwaen terminals a. Bet ·ween cont r ol clrcul!  
Of 

and m<�lal p::Hts and m etal  parts and !l'.e l a l  ;:; a r1 s  nor rTL3. \ 11 y' 
A tt a r  StoragtJ normal ly  g rounded. norma i ly grounded . grou ndecl 

N O T E  Uc:or n; u s l  b <l  d i s -
b Betwe en l ine and b. B etwrH:m phas e s .  cor 1na�ed t rcm c.c n t r o !  

load te rmina ls .  cl rc•A lc ;  th ;s  tes! 

Alle r  1 320 V a c  - · 1 860 V de 13 20 V ac · - 1 860 V de 900 V a c  · - 1 2 5 0 \/ iK  I Shol1 C ircu1 t  
a and b as above a and b as above a as atx,,;s 
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_;,:.k 1 3 - 1 998 -- -- --
.r,•• •• 
ASEA BROWN BOV£ Rl 

d .  

e 

Apply 1 000 vo lts 

1 . Betwee n leads of new motors 

S P ECIAL NOTES:  

i Apply 60% of the values g iven in  ( a )  t h rou g h 

(d )  a bove on breakers that in terrupted a short c i rcu•t 

1 1 .  Motors that have been rn s ervice may fai l  
d i e iectric due to a norma l  accumul at ion of d e b ns f rom t h e  
commutator.  C l eaning the  motor w i l l  restore d 1 e l ectnc 

integr i ty 

• • •  Do not perform die lectr ic test ing o n  ! ti e  so lid 
stJ te  tnp system.  

E L E CT R I C A L  C H A R A CTER IS T ICS OF C O N T R O L  
DEV ICES 
F o r  c los ing and  tr ipping curre n t s .  vo l tages a n d  ranges.  
re ler  to Table 3 below.  

For  u ndervoltage t rip devices .  st a n d a rd vo :l ages a nd 

opera t tng da ta . re fer  to Table 4 be low . 

TAB LE 3 

Page 1 7  

Current values are average steady-state values .  M o men
tary i nrush curre nts for a l l  charging motors and AC co • ls are 

approximately 6 • 8 t imes t hese values 

RENEWAL PARTS 
Asea Brown Bove ri reco mmend s  only those renewa l  parts 
be stocked that  wil l  be required to i nsure proper and t imely 

maintenance of  tne breaker .  

Refer  to  Renewal P arts Bul le t in  R P  6 1 .2 . 8 · 2  fo r complete  
order ing in form at ion and parts l i s t .  

The minimum quantit 1es of a ssembl ies reco mmended in  
the Renewal Pans BLJ I Ie \ in  are based on ABB's own tests 
and stat ist ical informat ion o n  cLJslom e r  ope rating experi
ence. The replacement of total assemblies is recom

mended  tn the t ie ld so that the ci rcu i t breaker can be 
ret urned to s erv•ce as qu tckly a s  possible.  The faulty 
assemblies can be r e11.;rned l o  ABB for recond t ioning 
when t hat i s poss tb l e .  

T h e  A 8 B  service o rg a n 1 z a t,o n a nd faclory personne l  can 
be reached by cal l ing 

Serv1ce 
Factory 

(2 1 5) 669 -888 7 
(803) 665 4 1 44 

ElfC1RICAL CHARACTERISTI CS OF COtlT�Ol DEVICES 
CLOSINO AHD lRIP PINQ CURrlENtS,  VOLTAOES AHD RANOE$ 

Typo 
Breaker 

K 3000 
K 400) 

K JOOOS 
K 4000S 

Nomln::�l 
Conlrol Vol!age 

1 20 V �c (,Q cyCIQS 
240 V ac: GO eyclo 

48 V de 
1 25 V de 
2SQ V de 

Av•Hage Shun! Cl�ln9 Closing Trip Closing Relay Clrcul Mol or Current Current Ampern Voftage 
Curren! 

f1mpere3 
Amper� �Anii -Pump Release 

Rango 

1 0  1 0  .0 .1 s 10 .0 104 . 1 2 7  
5 I 84 075 1 84  208 . 254 

25 5 0  . 1 1 5 0  ;)8 . $8 
1 0  2 0 .05 2 0  100 . 1 40 

5 1 0 .03 1 .0 200 . 280 

TABLE 4 
UN D E R  VOL TAOE TRIP DEVICE 

S TANDARD VOLTAGES AND OPERATlNO OATA 

Sh•_;rr l 
Trip 

Clrcul 
Vo� ag6 
Rang a 

50 1 27 
208 . 254  

2�·  :x; 
70 . 1 40 
I 40. 280 

CUrr�Jnl Ma)Cirnum Dropoui VoJtage Service Voltage at Rated Pld<up 
Volts Voltag9 flange 

1 20 V ac 60 cycle� 0 5  1 02 36 . 7 '(.  
2 4 0  V nc 5 0  Cyclos 0 :!  <'04 72 . 1 4 4 

480 V ac 60 cyc:lo5 0 1  406 1 <14 . 2&3 
48 V de 0 3  d t  1 5 . 29 

1 25 v de 0 2  1 06  38 . 7 5  
:>50 V de 0 1  2 1 2  7 5  1 50  

ll Q<"'ffim Q no Q<j 
Control Fuse 

Sl.ze 

l O A  
1 0  A 
1 5  A 

l O A 
t o  A 
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INTRODUCTION 

- . -• '- · ..:.. --

h e  standard so l1d s tate t rip dev ice on K -3000 a nd K-4000 
IS now the MICRO Power-Shi eld (MPS)  microprocessor 
based tnp d ev ice Simi lar  to M ?S tnp devices avai lable  
on other low vo ltage A B B  ci rcu 1 t  break e r s .  the M P S  t r i p  
de v ic e  u s e s  a single curre n t sen sor per pole a n d  a 
magne t ic latch to t rip th e circu1t break e r  This t r ip device 
is  equ 1pped with long t ime and vario u s  combina! Jons of 
short t 1me .  instantaneous and g rou nd The MICRO Powe r
S h i e ld t rip system has a to lera nce band on long t ime of 
m1nus zero ,  plus t en percent ( - 0 ,  +1 0%) which w1 1 1  a l low 
the circuit bre ake r to carry its continuous current ra t ing.  
but  prov ide t ripping above t hat valu e .  Addit ional ly ,  roo t 
mean square ( RMS) current c a lcu lat ion o n  t h e  long t im e 
tnp e lement provides tripp ing based on the true heat ing 
value of  t he cu rre nt  passing t h rough the circu1t bre a k e r .  
Below . t h e  M PS tnp  device i s  de scnbed more fu lly Fol
low ing That f ield tes t ing procedure s .  adjustments and 
f 1 e ld re pa i r inst ructions a re p rovided . 

SOLID STATE T R I P  SYSTE M 
Til e  solid state tr ip system mcludes t he s e n so rs ,  t 11 e  
M IC RO Power  Sh ie ld solid stare t r i p  d evice . t n e  magnet 1c 
l a t c h  and the m t e rconncct ing w1nng . A cu rre n l sensor rs 
in t eg rJ I I y  mounted on e ach phase o l  t h e Circu i t  breaker to 
supply a value of cu rre nt  f lowing 1 n  the l rtp u n it t t1at  is 
directly proportio nal  to the cu rrent f low ing rn the pr ima ry 
When t h e  value ot the cu rre nt  f lowmg m t he p r ima ry 
. xceecJs t h e  t n p  uni t  s ett 1ngs fo r a g iven t 1 m e .  a s 1gna l  is 
s e nt to t h e  magnet1c latch c a u smg t 11 c  circu 1 t  breake r to 
t rip On a three phase . four wire , wye systems,  prov 1s ions 
are made for  input from a sepa r a t e l y  mounted sensor  to 
ob t a i n a residual connect ion of a l l  lour  (4 )  se n so rs for 
s e nsit iv 1ty to grou nd curre n t s .  

MICRO P ower S hield (MPS)  Tr ip Un i t  ( F igure 1 3) 
Th e MPS trip u r:t it is vrsib le  o n  the f ron t  of the  crrcu it 
bre aker  o n  the right hand s 1de I t  IS co mple t e ly s e lfpowere d ,  
tak ing t h e  tr ipping energy f ro m  � 11e  pr 1mary current I low i ng 
t h ro u g h  t h e  c ircuit  breaker W it h o u t  t he  need for  a n y  
additron I power supply . T o  cope w i t h  mode rn pow e r  
syst e m s  wMre harmonics i n  the system can c a u s e  cable 
and busway overheat ing, t h e  M PS u n 1 t calcu l a t e s  t h e  roo t  
mean squ are value o f  t h e  s yst e m  cu rrent a nd prov 1des 
t npping according ly.  Because the  t rue h e at ing value o f  
tr.e cu rre n t  1 S  c alcu la ted , cab le a n d  b u sway overh eat ing 1s 
avoided w1lh the M P S  trip syst e m .  Th;s !ea ture  is s t a nd a rd 
on t h e  lcng t 1me e lement of al l  Model VGC a nd hrgher  M PS 
t rip u n i ts  

- • - - < -
. ....... -.._ ....... 1_ =' '=  -

. .::_ _ 

, .. ... .. A.SEA SROWN SOVE!ii 

P rotect ive Elements ( Figu re 1 4) 
Four  basic trip e lements within t h e  M P S tnp u nit perform 
t he protective functions { 1 )  long·l i nl e ,  (2) short - t i me ,  (3 )  
inst antaneous.  and (4)  ground.  M PS types w i t h  various 
combinat 1ons of t hese protect 1ve elements are show n .  
S e l ection o f  type i s  depend e nt u p o n  t he protect ion and 
coordinat ion requ i rements for  the specif iC power circurt 
Tne M P S  trip un1t is  completely t e sted prior to shipment 
Since t here are no mechan ica l dev1ces which may have 
lost  adjustment d u ring sMipme nt . roo readJUStme n t s ,  othe r 
t h a n  making required settmgs,  need be made p rior to 
p lace ment in service .  The fo l lowing tr ip c h aracte rist ics 
a r e  avai lab le :  long- t ime sett ing a nd d e l a y  ba nds . shori
t :me sett ings and de la y  band s .  wi th  and Without a n  1 z t 
ch aract e ristic: insta ntaneous set t ing a n d  g ro u nd set11ng 
and d e l a y  bands. 

The M PS t rip unit  mus t be proper!y set . as  required b y  the 
I nd ividual circuit. in o rd e r  to provi(Je the necessary pro· 
tect ron With the t ransparent cover removed . the rotary 
switche s on the unit  f aceplate enaDie independent selec
t ion of  t he lo ng - t i me , s hort - t 1 m e .  i nst a nt a n eous , and g round 
charactenst ics as applicab le  ln acJd1 t io n .  as part o f  the 
sho n -t ime . an 1 2  t ch aracter ist ics rc:spo n s e  has been in 
cluded A two-posi t ion swi tch gives t h e  user t h e  cho1ce of 
select 1ng t h is opt ion.  

The MPS tr ip un it protect ive e l�me n t s ,  w1Jh  the except ion 
of g round ,  wil l  cause the wcu 1t bre a k e r  to l r :p at a value 
equal to the ampere rJ nge s e lector pos i t ion t imes the pick
up ( t h reshold)  sett ing o f  tile vari o u s  prot edive e le m e n t s .  
l h e  ground t rip sett ings a:e m a rk e d  on 1 11e lacepiJ te  in 
pr 1mary a mpe res 

Ampere Range Selector  
Th e ampere range s e lector sw:tch provides t w o  set :mgs 
f i fty p e rcent a nd one hund red percent of phase sensor 
rat ing .  This  excl u s ive feat u re ef fect ively expands all t rip 
e l e me n t se t t ings , except grou nd . by a facior  of  lwo 
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ASEA BROWN BO\o'ERI 

Flgur8 1 4 . A vsllsble MICRO Powor-ShlelcJ TRIP UNI T 
. ADJUSTABLE PROTECTIVE TRIP ELEMENTS . 

I I • . ':t .. 

M P S - 3  X X X TD%0 1 

M P S-3G X X X 

MPS-4 X X X X 

M P S- 4 G  X X X X 
MPS-5 X X X X X 

MPS-5G X X X X X 

Ta rgets 
Operat ion i nd icators ( targe ts) a re provided as s tandard on 
a l l  t ype s of MPS t r ip un1 ts  One ind icator  is provid ed for  
e a c h  of t h e  protect ive tnp elements  1nc luded ( l o ;�g · t i m e ,  
s h o rH 1 m e .  m s t a n t an e ou s .  a n d  gro u n d ) T h e refore , a 
max imum of four t arget s wil l  be supplied based o n  the tota l 
number  of t np e lements 1n the particu lar  tr ip u n 1t . When a 
t ri p  occu r s .  the target for  the tr ip element  wh1ch was 
r e s po n s ib le  fo r t r ippi ng the circ u i t  breaker W i ll d isp lay t h e  
co lo r orange The ta rge t w i l l  ret a i n  i t s  pOSit ion desp i te  
shock or v 1bratJon as long as the breaker remains ope :1 
The t a rget w 1 1 l r e set automat iCal ly within two seconds a f t e r  
the C JtCU J\ b re a k e r  is closed a n d  the sensors d e t ect cu rre nt 
f low t h rough t he circuit breaker.  Upon closing , if t h ere 1s 
a tnp co nd1 t 1o n .  the t a rget Wil l  re set  1 n st a n t l y  and a new 
t a rget  W i l l  d i Spl a y  co rresponding to t h e  t n p  e lement which 
cau s ed the t r ip co ndit io n 

Figure 1 S • CurrMI Sen5ers •nd Circuli Brt�flhr SeNings 

3000 1 500, 3000 500, liOO, 800, K-3000M, 
900, 1 000, 1200 K·4000M 

3:200 1 600, noo 500 , 600, 800, K·3200M, 
900, 1 000, 1200 K -4000M 

4000 2000, 4000 !500, 600,  900, K ·4000M 300,  1 000, 1 200 

X X 

X X 

X X 

TD9601 

TD9602 TD9504 

TD%03 

TD9602 TD9604 TD9603 

TD960 2  TD9604 

TD960 2 TD9604 TD9603 

AVAIL A B L E  SETTI N G S  

Ampere Range S e lector  Switch ( F 1gure 1 5 ) 
The ampere ra nge selec tor  sw1 tch has two po s1 1 1c n s  The 

max imum sett ing corre s ponds to tile ra t ing o t  the  p h a s e  
s e nsor.  The m i n i m u m  se t 1 1 ng corresponds to f 1 ft y  p e rc e nt 
of the phase sensor r a t m g .  

W H E N  MAKING L O N G - T i M E .  S H O R T- T I M E .  J r\jSTAN

TANEOUS, ANDIOR G R O U N D  S E TI I r,J G S .  T H E  RO

TAR Y  SWITCH M U S T  BE IN THE DETENT AOJA. C E N T  

T O  T H E  SEntNG O N  T H E  T R I P  S Y S T E M  FAC E P L ATE 
I F  THE R OTA RY SWITCH I S  NOT I N  T H E  D E T E N T ,  THE 
MISO ETENTED TRIP E L E �J EN T  IS A UTOMATIC A L L Y  

S E T  AT I T S  LOW E S T  S E T  POINT THIS  A P P L I ES T O  

THR ESHOLD SETIINGS AND TIM E D E LAY SETTiNGS 

Long-Time 
The long-time sett ing may be 0 5, 0 6.  0 7 ,  0 8. 0 9. o r  1 G 
t imes the ampere ra nge s e l ecto r sett ing Three lon g - t ime 
delay bands are prov1ded .  The t hre e bands a re !ab e i E: d  
MAX (max imum) . INT ( m t e rm edJate ) .  a nd t.1 ! :� ( m ,nwnu rn )  

S h O I1·Time 
Th e short· t ime set t ing may be 2 ,  3 .  4, 6 .  8, o: 1 C! 1 1 m c s  H1 e 
ampere range s e lector se t \mg T hr ee shcn 1 1 me d e l a y  
bands a re provided M A X  ( n-: .1 x imu m) I I'J T  ( in t e r m e d i a � e )  

a nd MIN (minimu m) A t\N c - oos i! ion swit c h  :s  prov1ded t o  
select an 17 !  typ e respo n s e  T h e  s w i t c h  w h e n  p laced in t h e  
O U T  po s i t ion s e l e c t s  t h e  normal  c u r re nt c r a ract c n s ! 1C 
curve . By p lac ing t r,e 1 ' 1 sw: tct1 1n t t1e l t'J pc s i\ : c, n .  t h e  1 : 1 
cu rre nt charactens ! IC c u rve 15 s e l ected 
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1 5 : 38 

I nstantaneous 
.e instantaneous sett ing may be 3. 4.  5. 7 , 1 0 .  o r  1 2  t imes 

the  ampere range selector sel l ing . 

G round ( Figure 1 5) 

I •, • 
l i ' ''-' 

The avai lable ground set t ings vary with th e phase senso r 
rating These settings are ma rked on the f aceplate in  
pr1ma ry amperes.  Thre e g rou nd fau lt d isplay bands are 
provide d :  MAX ( maximum). !NT ( intermediate ) .  and M I N 
(m1n 1mum) . T he t ime current delay bands of the g rou nd 
e l e ments include an 1 21 c ha racte ri stic that is a perma nent ly  
programmed feature Unique c1rcuitry of t h e  M PS tnp u n it 
responds to low level a rcmg faul ts by s u mming t h e  e rra t iC 
currents assoc1ated w i th arcing ,  then providing a t r ip  when 
that  sum IS  above the t ri p  th reshold lor  a preprogra mmed 
pe riod of t ime 

Self Monitoring 
A cont inuous monitonng of t h e  microprocesso r fu nc t ion ;s 
provided cons is ting of a red L1ght  E mi t t ing Diode ( L ED) 
mount ed 1 n  the faceplate When pr imary current  is ap 
prox i mat e ly s ix percent of the se nsor rat 1ng .  t h e  L ED wi l l 
bli nk approximately one t ime per second. The L E D  does 
not bl ink a t  current  leve l below 6% Se rvicing IS requ 1rej 
i f I h e  L E D  re ma ins t i t .  but do e s  no! blmk.  or  does n o t  
i l lu minate at a ll curre nt l evels a bove 6% 

' 1aklng Sett ings 
n e  s e t t 1ngs of current th reshold a nd delay ba nds must be 

determined by an ana lys is or the protect ion and coordi· 
na t ion requirements of  the power system The ampere 
range selector and the shor1-t 1me 1 2 t switch are two -po
Sit ion switches on t h e  M P S  t r ip un1 1  All ot her sett 1ngs are  
made by me a ns of  s ix posit ion rot a ry switches The long · 
t ime .  shon- t ime,  and instantaneous trip element thresh

olds are mu lt ip le of the  a mpe re range selector set t 1ng .  The 

ground t rip value in pr imary amperes is se lect ed d1rcct ly 
b y  i ts ro tary switch setting . An ex ample or sel l ings 

4 00 0  Amp c i rcuit  bre aker W1 !h 4000 Amp sensor 

Long -t i me setting requ ired : 3200 a mpere s .  

Ins tantaneous set t ing requ ired·  2 0 . 00 0  amperes 

Ground sett ing requi re d : 1 000 amperes 

F . 2S 
r, • ., • ., 
ASEA �ROWN GOVE Rl 

" 

1 .  Set  A M P E R E  RANGE SEL ECTOR at 4000 a mpe res .  

2 .  S e t  LONG-TIME SWITCH a t  0 . 8  s ett ing · 
(0 8 X 4000 = 3200) 

3 Set I NSTANTAN EOUS SWITCH at 5 set t ing 
(5 X 4000 "' 20,000 ) .  

4 .  Set G ROUND SWITCH at 1 000 settmg 

5 S et DELAY BANOS required for coord i n a t ion 

WARNING WARNING WA�NtNG_ . WARNING". 

Rotary swi tches must be posit ioned in the d e ten t when 
mak ing p ickup and t ime d elay s et t ings There are NO 
mte rmediate setti ngs between dete n t s .  Fai lure to  posrtion 
the rot ary switch in the det ent wi l l automat ica l ly reset t he 
misdetented tr ip element to i ts lowest pickup value or t im e 
delay for t h e  rnisdetent ed relay rot ary swit ches 

Te s t i n g  

A t e s t  set d esignated t ype 606 a n d  des1gned speci f ica l ly  
tor  use with the MPS trip syst em is availa b le .  R ef e r  to 
IB 6 1 . 1 . 7-4 .  Primary curre nt inject io n IS  covered be low 

A test function switch in the f aceplate  i s  prov:ded fo r 
t e s t , n g  only with the type 606 test set .  

W H EN USING PRIMARY C U R R ENT TO T E ST THE 

M I C R O  Powe r-Shield TR I P SYSIEM S E Q U I P PED WITH 
THE GROUN D  TRIP FUNCTION. THIS FUNCTIO�� M U ST 
BE D E FEATED IN  OR D E R  TO TEST THE OTH E R  TRIP 
E L E M E N T S .  A S P E C I AL G RO U N D  D E F E AT T E S T  
C A B L E  (PART 7 1 29 1 8-T09) M U ST B E  U S E D  THE 
CABLE IS INSERTED TEMPORAR I L Y  IN  THE C l :=:jC U IT 
CONN ECTING THE TR I P U N I T  A N D  T H E  C I R C U IT 
B R EAK E R .  FAILURE TO USE THE GROUN D D E F EAT 
TEST CABLE CAN RESULT IN DAMAGE TO THE: M I
C RO Power-Shield TR IPPING SYSTE M CALL THE N EAR
E S T  A S E A  B R OW N  B O V E R I  D I S T R I C T  O F F I C E  
T O  O R D E R  E ITHER TH E G R O U N D  DEFEAT T E ST 

CA8 L E  (PART 7 1 J9 1 8-T09) OR THE 0 E S P  TEST 

CABLE ( PART 7 1 39 1 8 · T 1 0) .  
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ASE.A 8RQWN BCN E R I  

P R OC E D U R E  FOR FIELD TESTS ON K-L I N E  C I R C U IT 
B R E A K E R S  

M P S  Sol id State Trip System test i n g  

T h e re a re two ways to e va l u a t e  t h e  M ICRO Pow er-Sh ield 
solid sta te  tr ip sys tem A s econd ary current inJect ion lest 
set . t he type 606 M P S tes t er, has been d esignated spe· 
ci fically for use w1th t he M PS box. Thts test er  s i m u l a t e s  the 
c u rrent f rom t h e  current  s e n sor a nd a l lows eva luat ton of 
the M PS so lid state box a nd m agne t ic latch.  U s ed in  
conju ncliO n with t h e  lEST F U N CTION st? lec to r switch on 
t h e  MPS box . the  type 606 te ste r can b e  u sed l o  evaluate 
long-t im e ,  short- t ime,  instantaneou s .  a n d  ground with  or 
wit hou t maglatch The fu l l range of the ci rcu i t  breaker 
f rame sizes can be evaluated with t he 6 0 6  t e st e r  To 

obt a in a t este r ,  ca l l  the  nea re st Asea Brown Bo ven sales 
o f l ice and ask fo r part 7 1 4 5 1 6-TO t Refer  to Bul le t in  
6 1 1 7 4 .  which was wr i t ten for t h e  606 t e st s e t  

The other  met hod o f  eva lu a t i ng t t1e  M PS so lid sta t e t r ip 
system is by p rimary cu rrent ln J€C I IOn u s 1 ng t h e  pr ima ry 
cu rrent i n ject ion test set . This  method al lows eva l u a t io n  
of  t h e  s e n s o r s .  M f-l S  so l 1d s t a t e  box .  magnet ic  l a tch and 
1 n t e rcon n e c t 1 n g  t1arnesses Be low r s  a proce dure for 

) per1 o rm1ng th ts f te ld  tes t .  

. ) 

P ri m a ry Current Test ing  - MICRO Power-Shield Type 
MPS 

N o te s :  

1 R e t e r  to l i me current  cu rv e s  TD -960 1 .  T D -960 2 ,  T D -
9603 . T0·9604 

2 When checktng ca l ibrat ion .  set t u ne1 1o n s  not b e i n g  
t es ted at  the 1 r highest t hreshold value 

3 On M PS t r ip  u nits equ ipped ·.vi th g round . t he g rou nd 
tr i p m u s t  be d e fe ated by u sing a specia l cable as s e mbly , 
p a 11 n u mber  7 1  39 1 8· T09 Th1s a s s e mbly is m st a l l ed 
between t ile solid state box and the  breaker wiring harness 
Fai lu re to u s e  t il lS  t1arne ss w i l l  prevent  pr:mary cu rre nt 
t e s t ,n g  of the  lo ng - t i me d e l a y  fu flct ion 

4 The TEST ING F U I\lCT ION selector sw1!ch o n  f ron t  of 
t he MPS so l id s t a l e  box operat es  only w1t h the opt 1o n a l 
T y pe 606 secondary cu rrent 1ntect1on test  set The posi
t i o n  ot th i S  switCI1 has no i n f l u e nce dur ing pr :mary cu rren t  
m t ec t i o n  t e s t s  

5 The clo s t ng spr ings r:1 u s t  b e  charged a n d  t h e  c i rcui t  
b reaker  c losed before eacl1 te s t be low 

-- . .:.. ·'::" 

Page 2 1  

Instantaneous Thres h o l d  Test 

1 .  Po sition t he other t rip e l e me n ts se lectors at the i r  
hig hest threshold va lue 

2 Posilion t rip syst e m  Range Selector in the desired 
position ,  either ful l  or o n e - h a l f  breaker s ensor rating.  

3 Pu t instant aneous s e lector swi tch in  t h e  four ! '1 m e s  
(4X) se tt i ng 

4 .  Test for  t he act u a l  t h r e s hold by increasing test  set 
current until the breaker t rips 

5. The threshold tole t a nce is  +i-1 0% o n al l  se lector 
switch sett ings 

6. I nstantaneous t imes cannot be accu rate ly measured 
w tth primary cu rrent test s e ts . Such t imes c a n  o n ly be 
measu red wit h  osci l lographiC equ1pment. Pe rce nt e rror 1 n  
the t i m e r  and meter  of pri mary curre nt tes t  set s can make 
i f appear that the i n stant a n e o u s  doe s not ta l l  in s:d e 1 t s  
band . 

Long-Time Delay Test 

1 .  Posit ion the o t h e r  t r i p � ', e m e nt sel ectors a t  t h e 1 r  
h ighest  t hreshold va lue 

2 .  Posit ion Range SeteC1or i n  desired posit io n 

3 .  Pu t long-time s e lector in the one t imes ( 1  X) set t 1 ng 

4 .  Set test set cu rrent so t h a t  cu rre n t through t h e  break er  1s 
three times (3X) t rip syste m Range Se lector sett i ng Times 
should be as fo l lows : 
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ShoM- Tim�:? D�:?lay Test 

1 Po s i t i o n  t h e  o ther t np  e le me n t selectors at  1 t1e 1r  h igh
est t h r eshold v a l u e  

2 P o s 1 t ion  R a ng e  Selec tor  m d e s 1 red po s i : i o n .  To 
pre v e n t  stress on  !he so lid state co mponen t s ,  how e v e r ,  
t he lower posit 1on IS recommended 

3. Put 1 < t  switch in the OUT posit ion .  

4. P u t s hor1 -l ime se l ector in the tvvo t imes (2X)  sett ing 

5 Set t e st set  current so t hat  curre nt t h rough t he breaker 
is  four t i mes (4 X)  trip system Range Se lector Sett ing .  
T 1 mes should be as fo llows 

6 Pu t 1 't switch in the I N  posi t 1on  

7 Set  t est  s e t  cu rrent so that  current  t h rough t r1e breaker 

15 1 5 t imes t he two t 1mes (2X) t rip syst em R ange Se lec to r 
s cu1ng T 1 m e s  should be as fol low s :  

G round Trip De lay Test 

1 Posit i o n  t h e  other  t r ip e l e m e n t  s e l e c t o rs a t t h e i r  
h 1g he st t hreshold value . 

2 .  Remove t he ground defea t cable assembly C o n nect 
1 t1 e  b reak e r  harness d ireC11y  to t h e  M PS box 

3 The R a nge Selector has no 1 n f l u e nce on the gro u nd 
sel l ings 

r- . � 1 

. . .. . ., 
...SU. 8ROWN 80\/ERI 

4 Put the g round t rip se lector 1n  the minimum available 
ground sett1ng ( 1  OOA on 200A and  800A s e nsors , 300A o n  
I 600A t h ro ugh 2SOOA s e ns o r s ,  and 5 00A on 3000A 
t h rough 4200A sensors) . D e v i c e  na meplate h a s  actual 

current values on ground t rip a v a i l ab l e .  

5 .  S e t  test s e t  current s o  t h a t  cu rrent throu gh bre aker  i s  
t h ree t imes (3X) t he  minimu m s e t t 1 n g  se lected in (4 )  
a b o v e .  T i m e  should be as fo l :ows 

6 On bre akers with 4-wire ground ard 4 -wire ground o n  
do uble -ended substations ,  the re muve neutra l  s e nsor can 
be s1mulated w ith the break er  mo u n', e d  l ef1 pole sensor 
On t h e  back of the breaker t e mpora r i l y  reverse wires 
marked W and N .  These w ; r::: s a ppe ar on s e condary 
d1sconnect points 1 7 a nd 1 8  C o n n e c! t h e  C 1 rc u 1 t  b r e a k e r  
so that cu rrent flows t/1 rough \ h e  le f t  p-o l e  only , and check 
the ground syste m as in (5) abo';e F o l l owing the test , 

ret urn wire W and N to their  prop e r  1ocJ! 10 n s  

N o t e  t ha t wire N is o n  te r�i n a i  1 8  ·J ! t r1 e  secondary 
disconnect  a nd W is on te rm n a i  1 7 1 v r  4 W  g ro u nd boxes .  
On doubl e -e nded su b ,  4W QIC '� r.c ::;,e x e s  1N I S  o n  1 8  and 
�!  1s o n  1 7 .  

7 A s  an al ternat ive to  (6)  a bc v e .  a separate neutral  
s e n s o r  can be used to ope rat e  tre M PS to;:J system . 
Opt 1onal  test  cable assembly 7 1 33 1  8 - r i o  prov 1des leads 
out  which m a y  be connected ', o a n e u : r a l  s e nso r .  The type 
u s e d  i s  a t !he discret ion of  the : e s t e r  i t  :s  reco m m e nded 
t r:at  1 1  b e  of the type pla nned � o r  : r·d 1 :: s i a \ \a ti o n  C o n nect 
t h;; pru11Jry curre n t  In JeCt ion !T'acn ne t o  p a s s  curre nt  
t r, rou gtl t h e  neutral  senso r 
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AS EA  BROW� t!OVE�I 

)o.os .o:11 . . SEC. · .  · . 

. ,0.20 - 0. 32 
'. : : .S E C . · _ : 

NOTE TH AT 1 2 t F U N CTI ON IS A PERMANENT FEATU R E  OF MPS 
G RO U N D  TRIP CHARACTE RISTI C  C U R V E S .  

FI E L D  R E P AI R  I N STRUCTIO N S  

M I C R O  P o w e r· S h ! e l d  T r i p  D e v t c e  R e m o v a l  a n d 

I n s t a l l a t i o n  

f"lage 23 

· ·' ·) BJ'1Ji1WH¥'fiJ;!:uucuJ;WinfAwJ;Wiw� • 
The M PS l r tp  cev 1ce red po lyesler  S h i e ld r:lu st be 1n p i�Ke 
during bre ake r  operat 1on 

Mag net ic Latch Removal  

,.,.) 

i'J E V E R  R E rJ,O\/ E AN M PS BOX H AR N E SS W H E N  TH E 
C i R C U I T  B R EAKER I S  CLOS E D  A N D  COND UCTING 

C U R R E N T  THE M P S B O X  P L �G A N D  H A R N E S S  
P L U G  WILL BE D A M AG E D BY A H I GH V O LTAGE 

F L ASHOVER . PERSONAL INJU R Y  M A Y ALSO R E S U L T  

1 R e mcr-;e t h e  two n y l o n  screws which r e l a i n  the t rip 
s y s t e m  harne ss plug to t tle M P S  d e v tce R e t a i n  f o r  re-u s e .  

2 R e move t h e  r o u  r se l f - tapp ing scre •.vs l1o idtng t h e M PS 
device shie ld a nd re move the s h t e ld 

3 R e move the t hree screws.  lock\va s h e r s .  and nuts t hat 
re ta in  the M PS device .  then remove the device !rom the  
br e a k e r  

4 T o  re t n s t a l l .  reverse t h e  above p rocedu re  

r-,1 e t a l l lc screws must ne t  be used  l o  ret a t n  t h e  M PS t n p  
s y st e m  h a rness Shou ld a meta l l ;c screw f a l l  into t h e  t rip 
s y st e m .  serious damage can resu ll  DO 1\ 0T OPE R A TE 
T H E  C I R C U I T  B R EA K E R  WITHOUT T H E  H A R N E S S  
SC R :: W S  I N  PLAC E 

THE C I R C U I T  B R EA K E R  M U S T  BE D E  E �J E RG I Z E D ,  
R A C K E D  O U T  A N D  R E M O V E D  ;:- F� O � ·, T H E  
SWITCHG E A R  PR I O R TO P E R F O R M I �: G  Ti- · %  ? RC 
C E D U R E  (ON STAT: ml? RY BREAKERS i T  :s NOT 
N EC E SSARY TO R E M O V E  TH E B R E AK E R  R ,  H OW
EVE R . THE M/l. I N  B U S  A."•i D CONTROL PO'N E R  M U S T  
B E  D E - EN E R G I Z E D .  T H E  CLOSING S P R I �JG M US T  BE 
D I S - C H A R G E D  W I T H  I H E  M A i r·J CO N TACTS O P E f'  

1 Re move the rese t  s p r i n g  f r o m  t iS c i rc u i t  bre a k e r  
jackshaft mount ing 

2. Disconnect  t t1e '8" and "F ' l e ads from the breaker  
harn e ss fo  t he magnet 1c ia tch 

3 R e move t h e  two la rge countersunk screws f r o m  the 
magnet iC !atc h asse mbly mou n t i n g  bracket and re move 
the mag net1c l a t c h  assembly from the c i rcu it breaker  

4 .  T o  retnst a l l .  reverse t h e  rerr:o•;al  proc edure 
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M a g t a t c h  P retravel  Adjustment 

._. ._ .._  SERv i CE ' .1 

CAUTION CAUTION CAUTION 

T h i s  adjustment must b e  pen ormed w1 th the ci rcu 1t breaker 
closed E x t reme c a re must be ex e rc 1s e d  i n  avo i d i ng 
mov1ng p a rts . O rawout circu i t breakers must  be racked to 
t h e  d1scon nect posit ion It IS man da tol)' on sta t io nary 
breakers  t h at t h e m a m  b u s  b e  de-energ ized Co n t ro l  
voltage on st at 1onary breake r m u s t  a lso b e  de-energ ized 

1 .  P e riorm t h i S  adju stment  o n ly a ft e r  maglatch re place
ment or  when automatic t ri p  p roble m s  with t he mag l a tch 

have been  observed. 

2 Idea l  magl atct) operation IS a t t a ined when mag la tch 
a r m a t u r e  p r e t rave l  of 0 .062 to 0 1 25 1r:ches is ach ieved 
Acce p t e d  o r e a k e r  t npp1ng i s  ! he Q:J idlng cr i !er ia  

- .. ... .. 
ASEA SAOWN BOYER! 

3 . Pretravel may be evalu ated measuring the gap be
tween the magnet1c latch plu n g e r  a nd the adjust ing screw 
on the bracket att ached to the trip bar of the closed circu1t 
breaker .  Care must be t aken not to move th is b racke t as 
bre aker tripping can resu lt 

4. Loosen the t 1 nch nut  on t h e adj u st ing screw,  t h e n  
adjust  t h e  screw i n  t h e  requi red direct 1on to at ta in  
acceptable pret rave l u sing a n  open-ended 511 6 inch wrench 
I t  wil l  be necessal)' to ho ld the t ripp e r  bar secu re to keep � 
f ro m  rotating as the adJu s t m e nt 1s made.  

5 .  Ret ig hten the  t inch nut to l ock down t h e adju s t 1 n g  
screw . 

Lubricat ion 

ABB DOES NOT R E C O M M EN D  L U B R I C A T I ON O F  
ANY K I N D  O N  ANY PART OF THE MAGNETIC LAICH 

ASSE M B LY 
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