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Hazardous voltages are present inside the enclo-
sures or panels in which the circuit breakers are
installed. Serious injury, electrocution, and/or equip-
ment damage will result if circuit breakers are
improperly applied or precaution is not used.

De-energize all incoming power prior to installatiof
of circuit breakers or associated accessories.

Only qualified personnel should work on or aseund
this equipment.

Circuit breaker indicators shown in this booklet are for illustration purRoses only.
Circuit breakers are to be installed in “Discharged” and “Open” fesitions only.

IMPORTANT

The information contained herein is general in naturé apd'het intended for
specific application purposes. It does not relievé the user ofresponsibility to
use sound practices in application, installation, operation, and maintenance
of the equipment purchased. Siemens resghves theyright to make changes
in the specifications shown herein or to,make, improvements at any time
without notice or obligations. Should a conilict arise between the general
information contained in this publicationfandihe contents of drawings or
supplementary material or both, the latterighall take precedence.

NOTE

*Authorized and qualified,personnel—

For the purpose of this manuaka qualified person is one who is familiar with

the installation, construgtion'@roperation of the equipment and the hazards

involved. In addition, he'has the following qualifications:

(a) is trained and autherized to de-energize, clear, ground, and tag
circuits and egquipment in accordance with established safety practices.

(b) is trained_inthe Préper care and use of protective equipment such as
rubber gleves, Rard hat, safety glasses or face shields, flash clothing,
etc., Ily@ccordance with established safety practices.

(c) is trained,inrendering first aid.

SUMMARY

These instructions do not purport to cover all details or variations in equip-
meRqt, nor to provide for every possible contingency to be met in connection
with installation, operation, or maintenance. Should further information be
@esired or should particular problems arise which are not covered sufficiently
for the purchaser’s purposes, the matter should be referred to the local sales
office, listed on back of this instruction guide.

The contents ofthis instruction manual should not become part of or modify
any prior or existing agreement, commitment or relationship. The sales
contract contains the entire obligation of Siemens Energy & Automation, Inc.
The warranty contained in the contract between the parties is the sole
warranty of Siemens Energy & Automation, Inc. Any statements contained
herein do not create new warranties or modify the existing warranty.
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General Information

Introduction

Siemens SB Encased Systems Breakers bridge the per-
formance gap between Molded Case Circuit Breakers
(MCCB)andLow Voltage Power Circuit Breakers (LVPCB).
Modern computer-aided design and manufacturing tools
were used to effectively blend the technologies of the
MCCB and LVPCB. This combination has resulted in a
family of encased systems circuit breakers that exhibit
the most desirable characteristics of each of the parent
technologies. Included in these characteristics are high
interrupting capacities, high withstand capabilities (mag-
netic stress), high short-time capabilities (overcurrent
heating), and high mechanical and electrical endurances,
without maintenance.

Applications for SB breakers include main, tie, feeder, and
emergency source breakers in industrial plants, large
commercial complexes, and medical and health care

facilities. The circuit breakers are constructedyforgeither
fixed or drawout installation. They can be physically
grouped in central distribution switchboards, or used
separately in stand-alone applications.

The SB breaker is equipped with agwosstep stored energy
mechanism for closing and openingithe Breaker contacts.
After a closing operation, sufficient efergy is retained in
the two-step stored energyfmechanism to perform the
tripping function. The mechanism may be charged man-
ually with the integratedyjow=ferce charging handle or
electrically with the optional' électric motor operator. Push-
buttons, switches and“€elor“coded indicators allow for
easy close and opgén operations.

NOTE: Photographs and illustrations of 2000A
breaker used for illustration purposes only.

800 Ampere Frame

4000 Ampere Frame

SB Encased Systems Breakers

ey,
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General Information

Frame Sizes and Frame Ampere Ratings

SB breakers come in three frame sizes with frame ampere
ratings ranging from 400 to 4000 amperes. All frames are
rated for 100% continuous operation. This particular in-
struction guide provides detailed SB breaker information
for the 4000 ampere frame size. Frame ampere ratings for
this size range from 2500 amperes to 4000 amperes.

Frame Sizes and Ratings Combinations

Breaker Breaker
Frame Size Frame Ampere Rating (l,)
4000 Amperes 2500 Amperes

3200 Amperes
4000 Amperes

Rating Plugs

SB breakers are designed to use interchangeable rating
plugs. These rating plugs allow the user to customize the
effective ampere rating of the breaker to meet specific
applications. The label on the frontof the breaker identifies
the rating plugs that may be used with that particular
breaker.

Available Rating Plugs

Frame Ampere Ratings (1,)

Rating Plug Values (Amperes) (1,)

2500
3200
4000

1600, 2000, 2500
1600, 2000, 2500, 3000, 3200
2000, 2500, 3000, 3200, 4000

Interruption and Short Time Ratings

Two short circuit interruption ratings are availableste meet
specific applications. The interruption ratingsfand “short
time ratings are given in the following table.

UL Listed Interruption and Short Time Ratings

UL Listed Frame Size Label
Symmetrical Amperes 4000, Ampere Color
Standard Interrupting Rating (kA)

@ 240V AC 150 Black
@ 480V AC 100 (SBS)
@600V AC 85

High Interrupting Rating (kA)

@240V AC 200 Red
@480V AC 150

@600V AC 100

Short Time Rating (KA) 65

T=0.5 sec

The interruption rating“of the SB breaker is specified on
the front cover label, and is further identified by the use of
a “color bar” at the top left of the breaker label. Black
indicatesSthe “standard” or middle interrupting rating.
A Redglabel indicates the highest available interrupting
rating fonthe'SB breaker.

Overcurrent Protection Configurations

Siemens Electronic Trip Units for SB breakers are avail-
able in six basic overcurrent protection configurations
to meet specific protection requirements. Al trip units
come equipped with Adjustable Cominuous Current and
Long Time Delay functions. Optional prétection configura-
tions are:

Protection Configuration Identifier
Long Time/Short Time LS
Long Time/Instantaneous L
Long Time/Short Time/Astantaneous LSl
Long Time/Short TimelGround Fault LSG
Long Time/Instantaneous/@round Fault LIG
Long Time/Short Timefinstantaneous/

Ground Fault LSIG

The trip unitthatMmayoe usedwith a specific circuit breaker
is identifiedtenthe front cover label.

RMS Current'Sensing

TheZSiemens microprocessor controlled Electronic Trip
Uriit exeedtes the overcurrent fault protection functions of
Siemens SB Encased Systems Breakers. The adjustment
flexibilty provided by the trip unit allows the user to easily
accormmodate load changes and other protection require-
ments while stillassuring optimum coordination. A standard
feature of the trip unit is RMS current sensing. As opposed
to peak-current sensing, RMS sensing measures the
true heating potential of the current waveform. This allows
for more accurate overcurrent protection and eliminates
nuisance tripping due to harmonic distortion of the
current waveform.

NOTE: For more complete information on other
standard and optional features of the Electronic
Trip Unit, see Siemens Electronic Trip Unit for SB
Encased Systems Breakers Information and
Instruction Guide, Bulletin 2.20-3A.

Accessories

A full family of internal, external, and remote accessories
are available for Siemens SB Encased Systems Breakers.
A breaker may be configured with all of the internal acces-
sories without changing the external physical characteris-
tics. Detailed descriptions ofthe accessories are contained
in the Accessories section, pages 35-73.



Description

In addition to the performance achieved by combining
the MCCB and LVPCB technologies, several installation,
operation, and safety features have been incorporated
into the SB breakers.

Insulated - Encased Construction

The SB breaker’s housing, internal barrier, and front cover
are molded from a thermoset material with a high-dielectric
strength (electricalinsulation). The one piece molded case
(base andhousing) providesenhanced structuralintegrity.
A midbarrier provides outer wall reinforcement, integral
arc baffling, and insulation/isolation between the two com-
partments of the circuit breaker. This patented construction
has allowed for a higher interrupting capacity within a
smaller size than could have been achieved by more con-

ventional construction. The electrical insulation preperty of
the thermoset material enhances the safety of operation.
The insulated case physically isolates and electrically
insulates the user from the internal high voltage contacts.

The arc chambers and main contact’strueture are encased
in the back compartment. Theip unit, controls, springs of
the stored energy mechanism, ahd optional internal ac-
cessories are located in thegfrant. compartment. Access
to the front compartment is By ghejrémovable front cover.
Since the barrier betweerfithe tweCompartments is made
from the same insulating thermoset material as the hous-
ing, the user is physicallyisolated and electrically insulated
from the main breaker mechanism and contacts when the
frontcoveris removed.

L

800A'SB Encased Systems Breaker Pictured Above (

4

Photo of 2000A frame shown for illustration purposes only)
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Description

Compact Size 100% of the frame rating, 66 sq. in. ventilation is‘tegdired
The 4000A frame size has a width of 23'% inches a depth in top and bottom of front cover for the 4000A frames.
of only 123, inches. This compact packaging is made Detailed outline drawings of the breakers and drawout
possible by the insulated-encased construction and ther-  elements are included in the Outline Dimensiofs section,
mal performance of the SB breaker. When operated at pages 74-79.

4000A Frame Fixed Mounted

Example; One (1) 4000A Siemens SB Encased Systems Breaker
can be mounted in a 90-inch switchboard, with the top section
reserved for metering.



Description

Bus Spacing and Connections

Specific installation features of the SB breakers include
7.5-inch pole spacing, and vertical connections. The 7.5-
inch pole spacing allows for a standard bus connection as
specified in UL 891. Detailed outline drawings are con-
tained in the Outline Dimensions section, pages 74-79.

Two-Step Stored Energy Mechanism

A two-step stored energy mechanism is used to close
and open the breaker. Energy is initially stored in the
main springs of the stored energy mechanism. When the
breaker is closed, spring energy is consumed, and suffi-
cient energy is retained in the breaker to perform the
tripping function.

The stored energy mechanism may be charged manually
(standard) or electrically (optional). Pushbutton controls
allow foreasy opening and closing. Color-coded indicators
clearly display the opened or closed status of the circuit
breaker and charged or discharged status of the stored
energy mechanism.

Once the breaker is closed, the mechanism can be
recharged. The breaker is now prepared for a rapid open-
close or open-close-open operation.

Main stored energy‘springsflocated in the front compartment.

Centralized controls and color-coded indicators.

Centralized Controls

The manual charging handle, pushbutton control switches,
and color-coded indicators are grouped in the central
escutcheon on the front cover. The U-shaped @énstruction
of the charging handle provides forma firm grip regard-
less of the position of the breaker in_the switchboard. For
safety, the charging handle and push-te-€lose pushbutton
are interlocked. This interlockgerevents the breaker from
being closed unless the chafgingthandle is in the stowed
position, the position to whichfit will automatically return
when itis released. The intefleck also prevents the breaker
from being manually charged"if the Close button is de-
pressed. Operatingginstruetions for the stored energy
mechanism and centrolsare in the Operating Instructions
section, pages 16-26:

- 1 Spring Charged Contacts Closed

Contacts Open .

Lock Open




Description

L

Stationary and Moveable Drawout Elements

Simplified Minimum Depth Drawout Mechanism

The two elements of a drawout constructed SB Encased
Systems Breaker are referred to as the Stationary Draw-
out Element and the Moveable Drawout Element. The sta-
tionary drawout element mounts from the front or bottom
into a standard switchboard. Bottom mounting flanges
are provided for optional mounting arrangements. The
moveable drawout element mounts onto the stationary
drawout element’s two extension rails. This allows the
moveable drawout elementto be racked into and out ofthe
stationary drawout element. For inspection purposes, the
moveable drawout element must be removed from the
extension rails to a work area. Detailed outline drawings of
the stationary and moveable drawout elements are in the
Outline Dimensions section.

There are four positions of the moveable drawout ele-
ment: 1.) connected, 2.) test, 3.) unlocked (only), and
4.) unlocked/withdrawn. A “racking” mechanism with a
low-force pump handle is used to move the moveable
drawout element between the connected, test, and un-
locked positions. Since the pump handle is anintegral part
of the racking mechanism, no auxiliary racking device or

Secondary
Disconnects
(right side)

Bus Stabs

Extension
Rails

Stationary Drawout Element

—

Line Side

Bus Stab (in
Stationary
Drawout
Element)

oad,Side

N E P 1E

Connected
Paosition

Test
Position J

L
Side View Shown

tool is required. In the unlocked position the Mawveable
drawout element is disengaged from the racking mecha-
nism. The moveable drawout element can be easily pulled
between the unlocked position and the withdrawn position.
A color coded indicator displays theg@sition of the move-
able drawout element.

In additiontotheintegral pump handlg, two levers are used
to control the movement of thefmovieable drawout element.
A single interlock lever automatically locks the moveable
drawout element when it reaghesiie test or the connected
position. The moveableydrawout element is released to
move to the next position bysimply pushing and releasing
the interlock lever. Pushing and releasing the interlock
lever with the SB breaker contacts closed will open the
breaker. Itis noffiegessary toholdthe interlock levertorack
the moveable drawout element. A directional shift lever
determines the direction the moveable drawout element
will move wRenthe pump handle is pulled or pushed.

Secondary@disconnect sliding terminal blocks for terminat-
ing“internalyaccessories are mounted on the sides of the
stationary, and moveable drawout elements. The second-
aryidisconnects are mated as the moveable drawout
element is moved from the withdrawn position to the un-
locked position. The terminal points of the secondary
disgonnects are identified in the Accessories section.

Step-by-step instructions on operating the racking mech-
anism are contained in the Operating Instructions section.

Finger
Clusters

Moveable
Drawout
Element

Racking
Pump
Handle

Position
Indicator

Directional
Shift Lever
(on-side panel)

Moveable Drawout Element



Description

—

Electronic Trip Units For Siemens SB Encased Systems Breakers

Information

The Electronic Trip Unit is a microprocessor controlied
multi-function overcurrent protective device for application
with Siemens state-of-the-art family of SB Encased Sys-
tems Breakers. The adjustment flexibility provided by
the trip unit allows the user to easily accommodate load
changes and other protective requirements while still
assuring optimum coordination. In addition to the adjust-
able protection functions, the trip unit is designed to use
field interchangeable rating plugs. These rating plugs
allow the ampere rating of the breaker to be changed
to meet specific applications.

For ease of installation and interchangeability in the field,
the trip unit has been designed as a plug-in unit to mount
directly into a SB breaker frame.

Current sensors within the SB breakers provide signal
currents and operating power for the trip unit. Therefore,
when the breaker is closed, the trip unit requires no external
connections or control power to perform its protection
functions.

Overcurrent Protection Configurations

Trip units are available in six basic overcurrent protection
configurations to meet specific protection requirements. Al
trip units have Adjustable Continuous Current and AfoRg
Time Delay. Optional protection configurations aret

Protection Configuration Identifier
Long Time/Short Time (LS)
Long Time/Instantaneous (h
Long Time/Short Time/Instantaneous (LSI)
Long Time/Short Time/Ground Fault (5SG)
Long Time/Instantaneous/Ground Fault (QIG)
Long Time/Short Time/Instantaneous/

Ground Fault (LSIG)

As standard features, the trip nit has, two built-in-test
functions and a fault identification fufietion. System Check
is a built-in-test function that continuously checks the
status of the microprocessor ‘and protective algorithms.
A green LED on the fromt™panel” blinks approximately
every 3 seconds when thefmicroprocessor is properly
cycling through itsyprotectionsroutines. Integral Test is a
built-in-test that allows theyuser to exercise the trip unit
electronics. LED.indi¢ators, display the testing status. Trip
Statusisafaultidentification function that stores information
when a fault current'@auses the trip unit to trip the circuit
breaker. By pressing the Query button the user can display
the cause of the pbreaker trip by illuminating one of four
LED’s: Ok (overload), ST (short time), SC (short circuit), or
GF (ground fault).

Additional optional features include:

Display Module for local current monitoring (field addable)
Zone Selective Interlocking

Communications for remote monitoring

N

S L Rating Plug

O
SYSTEM
CHECK

—

Curve
Adjustments

Instantaneous
Pickup
x|,

Ground
Fault
Pickup
1g=%I,

Ground
Fauit
Delay
'3 Secs
4w @

Query @ Trip o © @
Status oL sT  sc. GF

—Fault Indicators

Bl i ___ Built-in
» Test Functions
( Display
Module

Maximum Demand

Present Demand
70 | Plug-in
0 80 Display Module

Load Monitor
: Alarm Set Points
Amps % Continuous Amp:

Electronic Trip Unit Adjustment Panel



Frame Installation Instructions

Stationary Drawout Element

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn system power off before
installing device.

General Instructions

Installationinstructions for systems breakers, trip units, and
rating plugs are presented in this section. Installation in-
structions for accessories thatmay be installed in the field
are presented in the Accessories section.

Installing Drawout Constructed SB Breakers
Drawout constructed SB breakers are designed to be
installed from the front into a switchboard with a minimum
width opening of 28.34 inches. The stationary drawout
element may be secured in the switchboard at the front to
vertical supports and at the top and bottom to horizontal
supports.

Installing the Stationary Drawout Element

Prepare the switchboard for installation of the stationary
drawout element in accordance with the outline drawings
located in the Outline Dimension Drawings section, pagés
74-79. The outline dimension drawing of the stationary
drawout element for the 4000A frame is located on pages
74-75. The locations of the mounting holes are depieied on
the drawings.

Carefully uncrate the stationary drawout elernent.
Remove all packing material with the exception of the tie
wraps holding the extension rails in, place. D&pending
upon the installation scheme, it may de“necessary to
remove the tie wraps on the extensign rails just prior to
securing the stationary drawout,element in” the switch-
board. If the stationary drawout elementiis secured to a
pallet, remove the securing deyi€e.

The bottom ofthe stationary draweut must be securedtothe
switchboard using four (4)&Jpolts. Additional mounting
hardware may be usgd taattach the top and front of the
stationary drawout goutiis,notequired.

Attach lifting device to identified lifting points only.

The stationary drawout element can be manually lifted
and held in position as it is being installed. However, if
preferred, the two holes identified as lifting points on the
outline drawing may be used to attach a lifting device.
(NOTE: The two (2) rear holes are located such that the
stationary drawout element can be easily balanced as it
is being lifted by a crane or hoist. Do not lift stationary
drawout element by only the two (2) top front holes. If
preferred, device can be lifted by utilizing all four (4) top
holes.) Lifting devices should not be attached to any
other points. The stationary drawout element should not
be lifted by the primary stabs.

Lift the stationary drawout element into position and secure
it in place. Remove the lifting device.

Remove the tie wraps securing the extension rails. Check
to ensure that no packing or other foreign material im-
pedes rail movement.



Frame Installation Instructions

—

Moveable Drawout Element s,

Installing the Moveable Drawout Element
The outline drawing of the moveable drawout element for
the 4000A frame is located on pages 76-77.

Carefully uncrate the moveable drawout element and re-
move all packing material with the exception of the colored
tape holding the racking pump handle in place. ltems such
askeysforthe SB breakerwithakeyinterlock accessory will
be taped to the top of the moveable drawout element. If the
moveable drawout element is secured to a pallet, remove
the securing device.

i

Lift byusingear guide posts (one on left side and one on
righgside):

Lift the “moveable drawout element over the extension
railsiAlign the moveable drawout element such that the
rollers “straddle the rails. Carefully lower the moveable
drawout element onto the rails. Remove the lifting device.
Rémove the tape holding the racking pump handle.

Preferred Lifting Arrangement

Attach the lifting device accessony@s illustrated. If lifting
strapsare used instead of thedifting device accessory, the
lifting straps should ge,between'the primary contacts. In
either of these arrafigements, the moveable drawout ele-
ment may be balance@ as is being lifted by a crane or
hoist. The moveablefdrawout element should not be lifted
by the primary contaets Rollers and Rail

Pull out the extension rails on the stationary drawout ele-
ment until they hit a solid stop.

10



Frame Installation Instructions

—
Moveable Drawout Element and Fixed-Mounted SB Breakers

To properly engage the moveable drawout element with
the racking mechanism, the crank pins on the sides of the
moveable drawout element must be in the “unlocked”
position as illustrated and the interlock lever in the “up”
position. During shipping and handling the crank pins may
have rotated out of position. If so, rotate them to the pro-
per position. The moveable drawout element may now
be movedfracked into the stationary drawout element.
Racking instructions are located in the Operating Instruc-
tions section.

Interlock Lever mechanism

Installing Fixed=Mounted SB Breakers

Prepare thesswitehboard for installation of the SB breaker in
accordanee With the outline drawings at the end of this
segtion.fhe outline drawing for the 4000A frame is located
on pages 74-79. The locations of the mounting holes and
the recomimended screws are depicted on the drawing.
All“eight mounting screws will be used to secure the
breaker to the switchboard.

Carefully uncrate the breaker and remove all packing
material. The keys for a breaker with a key interlock
accessory will be taped to the top of the breaker. If the
breaker is secured to a pallet, remove the securing device.

e
L

S

Lifting straps should go between the stabs.

Attach the lifting straps as illustrated. The breaker should
notbe lifted by the primary stabs; the lifting strapsshouldgo
between the stabs. In this arrangementthe breakermay.be
easily balanced while itis being lifted by a crane or hoist.

Lift the breaker into position and secure it with all eight
mounting screws torqued to 15 ft. Ibs. max. Remove the

lifting straps.

Crank Pinin Closed or Connected positon.

AR



Installation Instructions

Electronic Trip Unit and Rating Plug

S5

ont cover.

Replace the front cover. Then replace the eight (8) front
COVer SCrews.

8.) Replace circuit breaker fr

Ciomacts O

9.) Re-install the eight screws that hold the front cover in place.

14

A DANGER

Hazardous Voltages
Will causeseveréinjury or death.

Turn power, offand lock out supply-
ing deyice before installing.

Contacts Closed

Contacts Open

CAUTION: Do not attempt to install a rating plug with
the breaker “Closed” or “Charged”. Make certain
breakeris “Open” and “Discharged” as shown above.
Personal injury or mechanical damage may occur.

Check to see that the breaker is open before inserting or
removing a rating plug. The breaker should always be in
the open position when there is not a rating plug in the
trip unit.

1.) Remove the trip unit screws that hold the transparent cover.

Thga ratingplugandadjustments onthe frontpanel ofthetrip
unitare protected by atransparentcover. Prior to installing
arating plug or setting the adjustments on the trip unit, this

cover must be removed. Unscrew the two screws thathold
itin place.

2.) With a small sCrewdriver, g

entl '
end and remove jt carefuliv ntly pry the cover Jops

€ atona
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Installation Instructions

—

Rating Plug

CAUTION: Do not attempt to force an improper rating
plug into a trip unit, mechanical damage may occur.

To prevent the insertion of a rating plug into a trip unit for
which it is not intended, the receptacle in the trip unit has
been keyed to reject improper rating plugs.

3.) Check label on the rating plug.

Check the rating plug label to verify that it is the proper
plug for the trip unit. If it is not a proper plug, the pins will
not mate with the plug receptacle.

4)) Toinsert rating plag align plug with plug receptacle and
press into place.

To insert a rating,plug in the trip unit, align the plug with
the plugdreceptacle and press the plug vlnto place. Tlhe
clips en,the plug and the compression fit hold the piug
in placa, eliminating the need for screws or latches.

To temove a rating plug, squeeze the clips anq pull the
plug from the plug receptacle. Since the plug is held ;n
place by compression, some force will be.requwed_ o}
\%“\Q\]%\Y\e p\ug. Do not close the breaker with the rating

g\\\g\m&m\k\e\x\g k.

5.)4foyreplace the cover, bow slightly in the middle, and snap
into'pldce.

Aftertbe rating plug has been inserted and the necessary
setting adjustments have been made (see Fault Protection
Adjustments, pages 28-33), replace the cover by sliding
the protective shield into the top lip of the trip unit, bow
slightly in middle, and press down with thumb on bottom
to snap shield into place. Replace the two (2) special
retaining screws.

6.) The cover may be sealed with a lead seal for tamper evident

protection.
After the cover has been replaced, a wire may be inserted
through the holes in the sCrews anq secured with a meter
seal. This will help prevent tampering.

\S



Operating Instructions

Part One — Operating the SB Encased Systems Breaker

Discharging the Stored Energy Mechanism

Without Closing the SB Breaker

Discharging the energy in the stored energy mechanism
without closing the SB breaker creates an abnormally high
shock condition on the breaker. The procedure should
be avoided except for safety and/or emergency rea-
sons. To discharge the energy, push and hold the “Open”
push-button then push the “Close” pushbutton.

On electrically-operated SB breakers, the electric operator
should be disabled (one way is to remove the fuse) prior to
discharging the stored energy. Otherwise, the electric
operator will automatically recharge the springs.

Standard closing-prevention devices require that to close
the breaker there be a trip unit in the SB breaker, the stored
energy mechanism be fully charged and the charging
handle be in the stowed position. On drawout construc-
tions, the interlock lever must be in the interlock engaged
position.

Accessories that inhibit the breaker from being locally
closed are presented in the Accessories section. Included
are a closing-blocking device for use with remotely-oper-
ated circuit breakers, key interlocks, and other locking
devices.

Closing the SB Breaker Locally

Before the breaker can be closed, the stored energy
mechanism must be fully charged and all of the closing-
prevention devices (and accessories) must be in the
non-inhibiting state or position. In tHiS’ condition, all that
is required to close the breaker isyi@ push the “Close”
pushbutton. When the breaker i§yclaséd the “Contact
Closed"/"Contact Open” indigé@ter wilk point to “Contact
Closed.”

WARNING - If the “Close” pushbitton is depressed when
the breaker is closed afid thestored energy mechanism
charged, the stored energymwill be discharged. This will
create an abnormally high shock condition which may
result in a nuisance opening of the breaker.

Indicates that the circuit breaker is “closed” with the springs in
the charged position.

Spring Charged

J—

Contacts Closed

Spring Discharged

Contacts O

eaker is “open” with the springs in

lndicates that the circuit br
the discharged position.

Opening the SB Breaker Locally
To locally open the breaker, push the “Open” pushbutton

When the breaker is o “
b pen, the “Contact Closed”/
Open” indicator will point to “Contact Open.” o/ Contact

mechanism is depressed. Performing the tri

testin the trip mode will also trip the breaker.
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Operating Instructions

—
Part Two — Manipulating the Moveable Drawout Element

Manipulating the Moveable Drawout Element

There are four positions of the moveable drawout element.
These four positions are defined as Connected, Test,
Unlocked, and Withdrawn. The connected position is
the normal operating position of the breaker. In this posi-
tion the primary stabs and secondary contacts are con-
nected and the moveable drawout element is locked into
position. In the test position, the primary stabs are discon-
nected, the secondary contacts are connected, and the
moveable drawout element is locked into position. The
unlocked position is a transition position between the test

nnected positi

o

Meéveable drawout element in the Withdrawn position
(2000A frame drawout used for illustration purposes.)
NOTE: Relationship of finger clusters and bus will
be the same for the 4000A frame drawout.

position and the withdrawn position. Physically, the un-
locked position and test position are the same. However, in
the unlocked position, the moveable drawoug,element is
disengaged from the interlock mechanism. The breaker
should not be tested when the moveablexdrawout element
is in the unlocked position. In the withdrawn position, the
secondary contacts are disconneéted and the moveable
drawout element is disengagediftem the interlock mecha-
nism. The moveable drawoutelement can be pulled to the
fully withdrawn position ‘Wherewit can be inspected or
removed from the statignary drawout element.

Bus Bus
Stab Stab
Finger
Cluster
Finger
Cluster
Test Connected

Connected Position

Bus Bus
Stab Stab
Finger Finger
Cluster Cluster
Test Unlocked

Test and Unlocked Position

B Bus
Stg% Stab
Finger ,
Cluster Finger
Cluster
Unlocked Withdrawn

Withdrawn Position
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Operating Instructions

Part Two — Manipulating the Moveable Drawout Element D

Fully Withdrawn and Unlocked Positions

To move the moveable drawout element from the fully
withdrawn position to the unlocked position, push toward
the bus connections until the moveable drawout element
hits a solid stop. The secondary disconnects on both
sides of the moveable and stationary drawout elements
will mate as the moveable drawout element moves into
the unlocked position. When the moveable drawout ele-
ment is in the unlocked position, the pointer on the position
indicator will point to the unlocked symbol. To move the
moveable drawout element from the unlocked position to
the fully withdrawn position, pull out the extension rails until
they hit a solid stop. Then pull the moveable drawout
element out to the ends of the rails.

SBS 4000

i

Pushing‘andipulling the moveable drawout element between the withdrawn and unlocked positions.

22



o iy

Operating Instructions

Part Two — Manipulating the Moveable Drawout Element

Unlocked Position to Test Position

Racking the moveable drawout element from the unlocked
position to thetest position engages the moveable drawout
element with the stationary drawout element. The physical
position of the moveable drawout element will be un-
changed.

To rack the moveable drawout element from the unlocked
position to the test position:

NOTE: If extension rails are pulled out, push them in
until they hit a solid stop.

4

inl .
3MPummithe racking pump handle until the moveable drawout
element has reached the test position.

1.) Set the directional shift lever to the racking-i.position’

4) When the moveable drawout element reaches the test
position, the interlock lever will automatically return to the
interlock engaged position, the racking pump handle can-
not be pumped, and the position indicator will display that
the moveable drawout element is in the test position.

Bus Bus
Stab Stab
Finger Finger
: e Cluster Cluster
2 JQPulthe interlock lever down to the interlock disengaged

pesition. (llustrated beneath padiock device.) If the breaker
contacts are closed, pulling the interlock lever down will trip Test Unlocked J
the breaker.

Relative position of finger clusters to bus stabs.
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Operating Instructions

—
Part Two — Manipulating the Moveable Drawout Element “w

Test Position to Unlocked Position

Racking the moveable drawout element from the test
position to the unlocked position disengages the moveable
drawout element from the stationary drawout element. The
physical position of the moveable drawout element will be
unchanged.

To rack the moveable drawout element from the test
position to unlocked position:

3.) Pump theyraeking pump handle until the moveable drawout
elgment is'in the’ unlocked position.

1.) Setthe directional shift lever to the racking-out position

4.) When the moveable drawout element reaches the unlocked
position, the interlock lever wil automatically return to the
interlock engaged position, and the position indicator will
display the unlocked position. Pull outthe extension rails until
theyhitasolid stop before pulling outthe moveable drawout.

Bus Bus
Stab Stab
Finger Finger
Cluster Cluster
} 5 Test Unlocked
2.) Puli the, interlock lever down to the interlock disengaged L

pesitioR(lllustrated beneath padiock device.) If the breaker  Relative position of finger clusters to bus stabs.
contacts are closed, pulling the interlock lever down will trip

the'dreaker. @
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Operations — Functions and Adjustments

Part Three — Monitoring the Electronic Trip Unit

General Instructions

The trip unit executes its overcurrent protection functions
based on the rating plug value and the settings of the
current adjustments. Therefore, care should be taken by
the user to make proper selections and settings.

An adjustment will automatically revert to its minimum
possible setting whenever a change to the adjustment is
being made. This may cause inadvertent tripping of the
breaker if the adjustment is made with the breaker in the
closed position. Therefore, Siemens recommends that all
adjustment changes be made with the breaker open.

Tosetan adjustment, place a slotted screw driver onto the
point-to-point adjustment switch and rotate the switchto the
desired setting.

The figure on the following page describestheregionofthe
time current curve that is being effected by each adjust-
ment.

For complete information on setting the individual adjust-
ments see the Information and Instruction Guide for the
Electronic Trip Unit, Bulletin 2.20-3A. For time current trip
curves contact your local Siemens sales office.

4000A Electronic Trip Unit (Photo of 2000A shown for illustration
purposes only)
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Operations — Short Time Fault Protection

Adjustable Short Time Pickup and Adjustable Short Time Delay

Short
Time
Pickup

x|,

Short
Time
Delay
Secs
@8 x|,

Adjustable Short Time Pickup

The Short Time Pickup adjustment is used to set the level
of high current the breaker will carry for a short period of
time without tripping. This adjustment, together with the
Short Time Delay, allows downstream breakers time to
clear short circuit faults without tripping the upstream
breakers. On Siemens Electronic Trip Units, the Short Time
Pickup may be setto 1.5,2,25,3,35,4,5,6, 7 or 8timesdn

1 1 10 100
10000 e —-—

1000

100 |

Time (Seconds)
IS

.01

5 Available Switch Settings

Shor, Time Pickup

30

Adjustable Short Time Delay

The Short Time Delay adjustment is used to set the time
interval the breaker will wait before respondifgg to the
current value selected on the Short Time Pickup adjust-
ment. There are two modes of operationefihis adjustment
on all Siemens Electronic Trip UnitSyone is affixed delay, the
other is an inverse 12t ramp delay. The ¢t Delay has the
characteristic of being inversely proportional to the square
of the magnitude of the overcurrent gondition. This means
that higher overcurrent conditiensfiave shorter delays and
conversely lower overcugent conditions have longer de-
lays. This characteristic allews for better coordination
with downstream cir€uit Breakers and fuses. In the fixed
delay mode, the Shorylime Delay may be set to .07, .1,
15, .2, or .3 segbnds. In"the inverse 1°t ramp Short Time
Delay mode, the delay ay be set to a calibrated value of
07, .1, .15,%2%r 3seconds at a current equal to 8times |..

1
10000

Short Time
| Fixed Delay

1000

o Fixed o 3

15
b
1 =

a7

100

Time (Seconds)
=)

| Available
1 Switch Settings
| (AllFrame Sizes)

01
1
10000

1000 |

| Short Time
| I’tDelay

100
07

<
Secs
15 @8 x I
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1 Available
| Switch Settings
| (All Frame Sizes)

Time (Seconds)
]

01k

Short Time Delay



Operations — Instantaneous Fault Protection

Adjustable Instantaneous Pickup

Instantaneous
Pickup
7 xl

Adjustable Instantaneous Pickup

The Instantaneous Pickup adjustment is used to set the
current level at which the breaker will trip without an
intentional time delay. Non-delayed tripping, as a result of
a severe overcurrent condition, minimizes potential dam-
age to electrical systems and equipment. On Siemens
Electronic Trip Units, the Instantaneous Pickup adjust-
ment may be setto 15,2, 3,4,5,6,7, 8,9, or 10times |,

1 1 10 100
10000

1000

100

10

Time (Seconds)

01 Hi

Instantaneous Override

On all trip units, an instantaneous override function has
been provided. It is set nominally at the short time rating of
the respective breaker frame size. This allows'the breaker
to ride through high faults up to itg"Short time capability;
however, it is self-protecting aboveiheseivalues.

Breaker Short Time kA Rating

Frame Size (.500)seconds max.)
800A 25

2000A 35

4000A 65

Discriminator Circuity(Making Current Release)

This circuit overrides the'short time delay function should
the breaker attempt toclose into a faulted system, tripping
the breaker instantaneously. The discriminator function is
enabled{fer theffirst'6 cycles of current flow, after which
normal sherttime characteristics operate.

R 1 10 100
10000 . - i :

1000 |

100 |

Time (Seconos)
>

01 &

Instantaneous Pickup

Instantaneous Override (lllustrated with Short Time Fixed Delay)
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Operations — Ground Fault Protection

Adjustable Ground Fault Pickup and Adjustable Ground Fault Delay

Adjustable Ground Fault Pickup

The Ground Fault Pickup adjustment is used to set the level
of ground current at which circuit interruption will be initi-
ated. Together with the Ground Fault Delay, this adjustment
allows selective tripping between main and feeder or other
downstream breakers. The available ground fault pickup
settings, as a percent of the SB breaker frame ampere
rating |, are given in the table below. In compliance with the
National Electric Code (NEC 230-95), no trip point setting
exceeds 1200 amperes.

Frame Ampere
Rating |, Available Setting % |,
400A 20 25 30 40 50 60 70 80 90Qy, 100
800A 20 25 30 40 50 60 70 80 90 00
1200A 20 25 30 40 50 60 70 80 490, 100
1600A 20 26 32 38 44 50 56 62/68 75
2000A 20 23 27 30 35 40 45 50 V55 60
2500A 20 23 26 29 32 35 38 AW 44 48
3200A 20 21 23 25 27 29, 310133 86 37
4000A 20 21 22 23 24 25V 26 g7 28 30

Adjustable Ground Fault Delay

The Ground Fault Delay adjustmentiig’ useato set the time
interval the breaker will wait befare réspending once the
ground fault pickup level has beén reaghed. There aretwo
modes of operation of this adjustment for Siemens Elec-
tronic Trip Units; oneis a fixed@elay andthe other is aninverse
Pt ramp delay. In the fixed del@y mode, the Ground Fault
Delay may be setto 4,2, 334, omb8econds. Inthe inverse 12t
ramp delaymode ihe delaymay be settoacalibratedvalue
of 1,.2,.3 4, or §secondsat a current equal to 0.5 times
the frame ampere“fatingfl,. The inverse It ramp delay
reverts to afixed delay 6fthe same value when the ground
current (ly) exceeds 50 percent of the frame rating (1,).

Ground Fault Memory Circuit

All SiemensiElectronic Trip Units with ground fault protec-
tioncomee@uipped with aground fault memory circuit. This
circuiteffeetively integrates ground fault currents with time.
Thisprovidesanadded protection by preventingthe ground
fault@elay circuits frombeing reset to zerowhentheground
faulteurrentsareintermittentanderratic. Thetime constants
for the current integration are preset within the trip unitas a
tunction of the Ground Fault Delay.
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Ground Fault Sensing Schemes

The trip unit can be configured to accommodate the
following ground fault sensing schemes.

¢ 3-Phase, 3-Wire Residual

¢ 3-Phase, 4-Wire Residual

e Source Ground

e Zero Sequence

All that is required by the usepfto genfigure the trip unit to
support these protection schemes is o set the ground fault
selection switch to the desifed configuration. The selection
switchis on the left side qfthe tripunit and must be set prior
to the trip unit being installed. ip'the SB breaker.

19 %1n
1 19 100 1000

Available Switch Settings
(All Frame Sizes)
Adjustable Ground

Fauit Delay

TimeA{Seconds)

1000

Time (Seconds)

Available Switch Settings
All Frame Sizes)
Adjustable Ground

Fault Delay

Ground Fault Delay



Operations — Ground Fault Sensing Schemes

Ground Fault Sensing Scheme

The following are brief descriptions of the ground fault
sensing schemes as they relate to the Siemens Electronic
Trip Unit. Detailed technical and application information
of the ground fault sensing schemes is contained in NEMA
Standard No. PB 2.2 “Application Guide for Ground Fault
Protective Devices for Equipment”.

Residual (3-Phase, 3-Wire). Under normal system condi-
tions (without ground fault), the vector sum of the phase
currents being monitored by the trip unit is zero. This is also
true under the condition of an overcurrent phase-to-phase
fault and phase-unbalance condition. When a phase-to-
ground fault occurs, the vector sum of the phase currents
is directly proportional to the magnitude of the fault. The trip
unit's microprocessor uses this vector sum data in the
execution of the ground fault protection function. The trip
unit utilizes the internal breaker current transformers. No
external current transformers are required.

Residual (3-Phase, 4-Wire). In the 3-Phase, 4-Wire Resi-
dual scheme a fourth current transformer is connected in
the neutral conductor to “Sense” normal neutral currents.
Under normal system conditions the vector sum of the
currents in all phases equals the neutral current. This is alsq
true under the condition of an overcurrent phase-to-phasé
fault and phase-unbalance condition. When a phéasesio-
ground faultoccurs, thefault currentreturns viaa path other
than the neutral. Therefore, the vector sum of,thelphase

currents no longer equals the neutral current. This’current
differential is detected by the trip unit and used in the
execution of the ground fault protection function.

Source Ground. In this scheme, thggphase currents are not
used in detecting and processing gréund faults. The trip
unit executes the ground faultfprotectionfunctionbasedon
data from a ground current senser, This sensor is located
onthe neutral connection taglgralind at the service entrance,
and is connected to the neutral transformer input terminals
on the trip unit.

ZeroSequence. This seheme is very similar to the Residual
Schemes. A corepalancetype current sensor encircles all
phase conductars and"feutral on a 4-wire system. Under
normal systemmeonditions or a phase-to-phase fault condi-
tion, there 8 no“output from the sensor to the trip unit
becauseithe vectar sum of the currents through the sensor
window is zero. 1fa ground fault occurs, the ground current
is met.seenbythe sensor, which returns to the source by a
patiethémthan through the sensor window. The sensor
detectsathis current unbalance and provides the data
fequired by the trip unit to execute the ground fault protec-
tion function. The zero sequence sensor is connectedtothe
nedtral transformer input on the trip unit.

NOTE: For Neutral Sensor installation, see pages
67-68.

Breaker Mid
Current Sensors

Power
Transformer

Cirguit
Breaker

Neutral Bus

ES

Grpund Bus

Neutral Bus
Current Sensars

Unit Phase & Neutral
Connection

Trip ‘
to Load

Yill i

Signal
Inplts

Residual Sensing,Circuit Breaker Wiring for Ground Protection
(3-Phasg, 4-Wire System Shown).

Neutral Disconnect Link

Mair
a
b
Neutral
I . .
Trip
Unit

Alternate Position Of Zero

Zero Sequence Sensor Sequence
\ Main /  Sensor

T
|
]
|
|
|

|
Unit

Neutral Discennect Link

Source

G
Sensor

Source Ground Current.

|
\

Source T [

Zero Sequence Ground Fault Protection.
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Operating Instructions

Part Three — Monitoring the Electronic Trip Unit

Trip Unit Test and Monitoring Functions
Siemens Electronic Trip Unit is equipped with three stan-
dard test and monitoring functions to aid the user in the
installation and operation of the SB breaker.

System Check Indicator

Yol Continuous
70 75 e

O

SYSTEM
CHECK

The System Check Indicator is a green LED that blinks
approximately once every 3 seconds when the micropro-
cessor is properly cycling through its protection routines.

The trip unit derives its operating power from the phase
currents in the SB breaker. The phase current required to
operatethe trip unitis approximately 20 percentofthe frame
rating (I,). If the microprocessor is not properly cycling
through its protection routines, the phase current is below.
20% |,, the LED will not light.

Trip Status

Trip ©O O 0 O
[Query Status oL sT. scCGF

The trip Query button and Trip Statlis, indiCator lights
provide the user the means for determiningywhat type of
fault caused the trip unit to trip the breakerFault indicators
are provided for:

O.L. - Overload or Long Time_Fauilt

S.T. - Short Time Fault

S.C. - Short Circuit ordpstant@neous Fault

G.F. - Ground Fault

When a fault occufs, thé fault information is stored in the
trip unit by latchingth€ appropriate red LED fault indica-
tor to the “On” positiorygWhen the Query button is de-
pressed, the latched fault indicator will light. The electrical
power to the indicators is automatically stored in the trip
unit, eliminating the*need for a battery pack. A hole is
provided in the transparent cover to allow the user access
to the Queryabutton.

NOTE: During trip unit power up, the S.C. fault indica-
torywill\latch, providing a means to check that the
circuitry’is properly operating. In the case of a fault,
thewproper indicator will be latched to the fault posi-
tion. The indicator circuitry always latches the most
recent event.
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Integral Test Modes

APM

Trip

O»|

The integral test functiomenables the user to “exercise” the
trip unit electronics, the magnetic latch, and the breaker
mechanism. The purpase of the integral test function is to
provide the usergn gasy means to conduct a “go/no go”
type test beforerbfinging the breaker on-line. After the
breaker hasieen Brought on-line, it may be used during
routine inspectiontand maintenance.

Bothphasefaulteurrent protectionand groundfault current
protegtion may be tested. The integral ground fault test
function tests the circuit breaker’s ground fault protection
system.in accordance with NEC Article 230-95(c).

Electrical power to operate the integral test function is
provided internally, if the breaker is closed and the phase
currentsare greater than 20% of the frame ampere rating I,
or by a plug-in power source (see Accessories section).

The user may execute the test function in either a “no trip”
mode, which will test only the trip unit electronics, or a “trip”
mode, which will also test the magnetic latch and breaker
mechanism. The execution of the integral test function in
boththe “no trip” and “trip” modes is based onthe settings
ofthe long time delay and ground fault delay adjustments.
Therefore, the Phase Test will take several seconds to
execute and the Ground Fault Test will appear to be nearly
instantaneous. To execute a test function in the “no trip”
mode, depress the appropriate pushbutton test switch,
Phase or GF. As the trip unit is performing the test, the
Testing Indicator will light. If the trip unit successfully
passes the test, the Pass Indicator will light. If the Pass
Indicator does not light after the Testing Indicator indicates
thatthetestis complete, amore extensive test should be run
with Siemens TS-31 Universal Test Kit (see Accessories).

CAUTION: Before conducting a “Trip” test on a SB
breaker which is “Closed” and in service, caution
should be taken to evaluate effects on downstream
loads. The breaker will open during testing, resulting
in a disruption of service.



Internal Accessories

Preliminary Installation Procedures

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

If practical turn power off and lock out
supplying device before manipulating the
Moveable Drawout Element.

A WARNING

Mechanism can cause severe
injury when cover is removed.

Before removing cover, push open
button, push close button, push open
button again.

Spring Charged Contacts Closed

Pt

Spring Discharged

|
Contacts Opén 2
. §

CAUTION: Allinternal accessories should be installed
with the circuit breaker removed from service. Ifiac-
cessories are to be installed while circuit breaker is
in service, turn off and lockout power supplying the
circuit breaker prior to cover removal and accessory
installation.

NOTE: The accessory installation procedures out-
linedin this bookletare generalby nature and may not
contain the latest up to date information for com-
plete installation. Thereforeiit is Siemens’ recommen-
dation that all accessories be_ installed utilizing the
instruction informationacecompanying the accessory.

1.) Prior.to cover' removal check to be sure the circuit breaker
mam eentacts¢are open and the closing springs are dis-
charged'by first pushing the open button.

2.) Push the close button and then repeat pushing of the
open button.
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Internal Accessories

Preliminary Installation Procedures

SBS 4000

| sesanoy 2
Corrant rserrois
s

|z

3.) Remove the breaker cover by first removing the (4) #10

Phillips head screws at the corners and the (4) '/." Phillips !
head screws in recesses in cover,

5.) “Remove the trip unit, if installed, by removing trip unit
retaiping screw.

6a.) Slide the trip unit up to clear the support bracket pins.

b.) Remove the trip unit by pulling the trip unit away from the
4.) Remove cover. trip unit plug.
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Internal Accessories

Preparation For Installation of Electric Motor Operator

Spring Charged

e

Contacts Closed

Contacts Open

Spring Discharged

CAUTION: Siemens advises that all internal accesso-
ries should be added with the breaker removed from
service and properly secured to a work surface. Do
not attempt to install accessories with the breaker in
a “Closed” or “Charged” position. Personal injury
or mechanical damage may occur.

Accessories

The full family of accessories available for Siemens SB
breakers are presented in this section. The accessories
are divided into two groups: accessories that are installed
in the front compartment of the circuit breaker (Internal

Electric Operator Troubleshooting Guide

Accessories) and accessories that are installed.er used
outside of the front compartment (External Accessories).
The External Accessories areinstalled onthe exterior ofthe
circuit breaker, on the drawout elements, “or at remote
locations. When the installation logation is referred to as
the “right side” or “left side,” it (isWith) reference to the
user’s right or left side when faging thegdront of the breaker.

Components required to ag€ess,or activate an accessory
such as a switch or indigator ata remote location are
assumed to be user suppliedwnless otherwise stated.

Group One - Internal"Accessories

Secondary conngCtiohs to remote locations are made to
“secondary dis€amnects” on drawout breakers and to
“control termim@hbloeks” on fixed-mounted breakers. The
terminal points for albinternal accessories are defined inthe
External Aecessarles section, pages 65-66. Control power
connections¥or accessories are made through terminal
blacks,mnounted on the sides ofthe breaker (seepage 65).
Drawaut constructed breaker control power connections
areimadeghrough secondary disconnects mounted on the
Stationary and moving elements.

Symptom Solutions

Motor does not run

|
2.
3.
4
5

. Check for sgrings‘alfeady charged by checking spring charge indicator.

. Check all @iringgeonnections.
. If the lamp, cofnected to LT4 is blinking slowly (one second on, two seconds off) remove power from

Check for ratedjvoltageat LT1 and LT5.
Check motorfuse<mequires 1.8A Slo-Blo fuse.

LT1 and L TS(then're-apply power.

Motor runs for 20 seconds does not
charge springs, lamp on LT4 blinks

slowly (one seconds on, two seconds off).

. Remove poWwer from LT1 and LT5, manually charge breaker. Reapply power to LT1 and LT5 motor should run

for less than 10 seconds and shut off. Lamp on LT4 should remain on.

Breaker will not close electrically.

OP B0 1O 8

Check0 see if springs are charged by checking charged indicator flag.

Check for power on LT1 and LTS

Check for power on LT2. If power is on LT2, remove and reapply.

Check to seeif breaker is locked in open position by either padiocking device, kirk key, or drawout interlock.
Check to seeif breaker handle is fully seated in cover.

Check all wiring connections.

Lamp on LT4 blinks slowly (one&ecand
on, two seconds off).

—

Remove power from LT1 and LT5. Manually charge breaker springs. Reapply power to LT1 and LTS.
Lamp on LT4 should remain on.

Motor Operator CurrentiDraw

Remote Close Coil (When Used)

Supply Voltage Motor Rating (Amperes) Supply Voltage In Rush Current (Amperes)
120V AC 3 120V AC 9.4

24V DC 3 24V DC 200

48V DC 3 48V DC 10.3
125V DC 3 125V DC 36

Use 1%A 8lo-Blo Fuse.
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Internal Accessories

Electric Motor Operator

Electric Motor Operator Kit

Electric Motor Operator

An electric operator provides for electric charging of the
springs of the stored energy mechanism, remote closing,
springcharging status indication, latch checking, and antis
pump functions. The standard wiring scheme of the electric
operator is such that the springs are automaticallyire-
charged after each closing operation. This can be mégified
by the customer if desired.

The electric operator is installed in the front compartment
of the SB breaker. The main contact status check switchis
installed on the right side, behind the trip unit @nd beneath
thereset plate. All other components of thé eleciric operator
are installed on the left side. The motor fuseiis aé€essible
from the front panel.

The principal components of the eleGiric Operator are a
charging motor, motor controller, @8ar bex] cam mecha-
nism, closing solenoid, motor fuse, and check switches
to monitor the positions of thegmeehanical components.
The charging motor, gear b@x, @an@d cam mechanism are
integrated into a single“assembly/at the factory. Electric
operators may be selected tQoperate with a source power
of 120V acor 24, 4840r 128V dc. The microprocessor based
controller providesWaltagezndependent charging time,
charging statusindication &nd software-controlled closing
logic for the electric close function.
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1.) Instal the cam mechanism, gear box and motor assembly.

S

2.) Align the keyway of the shaft with the keyway of the charg-
ing arm.



Internal Accessories

Electric Motor Operator

_.—— Handle Check Switch

_— Remete Close Solenoid

Motor Operator _J— #10-32 x 3/8" Screw

| -

_———#6-32 x 1/4" Screw

- Solenoid Bracket

— Mechanism Plate

Screws

3.) Install the Motor Operator Assembly on the mechanism ‘
plate with the three #10 x '/, screws. Align the keyway of ~ 5.) Locate the Remote Close Solenoid. Remove the Handle

the charging shaft with the keyway of the charge arm. All Cheek Switeh from the Solenoid Bracket. Mount the Remote
mounting screwsare Long-Lok" self-locking screws. (Torque Close Sglenaidto the mechanism plate. Make sure that the
screw to 25-32 in. Ibs.). Soleneid Rlunger is seated inside the Solenoid. Secure the

assembly with the #6-32 x '/," screw (torque to 9-10 in-Ibs)
and #10-82 x 3/ screw (torque to 25-32 in-Ibs). Reattach
the Handle Check Switch to the Solenoid Bracket with the
#4-40 x '/> screws (torque to 4-6 in-lbs).
NOTE: If the handle check switch was removed from the
solenoid bracket, it should be re-installed at this point.

4)) Locate and slide the Remote Clgse Lever on the Closing D
Shaft located on the Mechanismy, Secure the Lever by
tightening the Set Screw to §-8in-Ibs:

6.) Attach the Latch Check Switch on the mechanism plate
with the two #6-32 x '/," screws. Adjust the switch while
holding the Actuator against the switch body.
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Electric Motor Operator

11 - 12 initial adjustment clearance

While holding actuator against switch
body. Adjust switch to obtain 11 - 12
clearance. Breaker springs must be
discharged and main contacts open.

Heat Shrink

Connector Strip

LT7 Connector

Slot—"1

Latch
Tab

a7y rrr07

LT6 Cofnector

8.) Plug LT6,and’LI'7 Connectors into the Connector Strip until
latchtabssnap intoslots. Gently pullwirestoensuretheyare
latched into the,Connector Strip.

7.) Adjust the switch while holding the Actuator against the
switch body. Adjust the switch so that there is 11-12 inch
clearance betweenthe switch Actuator andthe Latch Lever.
Tighten screws to 9-11 in. Ibs. Check adjustment after
tightening screws and readjust if necessary.
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#6-32 x 1/4"
#6 llockwasher

ECMC Assembly

9.) Installthe Electric Motor Controller (ECMC Assembly)tothe
Motor Operator Assembly with the four #6-32 x 1/4" screws
and #6 lockwwashers. Torque screws to 9-11 in.-Ibs.
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Electric Motor Operator

“B" Switch Assembly

Wire Tie
Wire Tie Mount

7
B
19
i
A

Fuse Connrégtor J

Reset Mechanism
1

Wire Tie
Wire Tie Mount

Wire Tie

RC+ Connector

— RC Connector

~— J1-8 Connector

L J1-9 Connector

Mounting of “B” Switch

“B” Switch Assembly —\ @

Insulator

Reset
Mechanism

s — Push Link

\

!

Actuator

#4-40 x 1/2" Screws
(May 8e Phillips Head Screws)

‘B” Switch Assembly

10.) Connectthe MTR-Connector and the Fuse Connector to the

Motor and Fuse Holder. Connect the RC+ Connector and
RC-Connector to the Remote Close Solenoid.

11.) Install the "B” Switch assembly on the reset mechanism
assembly. Make sure to install the Insulator between the
Switch and metal bracket. Secure the assembly with the two
#4-40 x '/," screws. Torque screws to 4-6 in-lbs. Check to

be sure the Actuator fits into the slot in the push link and
does not bind.

12.) Route the two wires attached to the “B” Switch from the right
side of the breaker to the left side of the breaker. The wires
need to be fed under the mechanism plates.

13.) Connect the J1-8 Connector and the J1-9 Connector.
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Electric Motor Operator

Movable
Drawout
Element

75—

14.) Re-install the side plate mechanism assemblies if they
had been removed.

15.) Feed wires through wire opening in side panel as illus-
trated above.

16.) Replace the trip unit by pushingfit ontagthe plug. Slide the
trip unit over the bracket pins.

179).Secure the unit by replacing the mounting screw. Torque
Ao screw to6-8in. Ibs.

Cover
A a4
— Screw
\ w,
\ e
>
- >

Fuse Hole Plug

18.) Before replacifig theareaker cover remove the fuse hole
plug fromithe inside of the cover as illustrated above. Also
cut out they Ruse rot installed” area of the rating label.

19.) Replace front cover (see page 14) being careful not to
pinch the wires that are routed to the secondary discon-
nects or terminal block.

20.) Replace the (4) #10 Phillips head screws atthe cornersand
the (4) '/," Phillips head screws in recesses in cover.
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Electric Motor Operator

Slide lever on to shaft when installing
solenoid assembly. After tightening solenoid
screws, align linkage with solenoid plunger
and tighten set screw against shaft.

—®
L ~®
. m@*//
=
Legend
1. Motor Operator Assenibly 11. #6-32 UNC-2B x 1/4" PHMS
2. Remote Closjdg Solépoid Switch 12. #4-40 UNC-2B x 1/2" PHMS
3. Connector Strip 13. #6 Lockwasher
4. Motor Fuse'@€onnectof 14. #6-32 UNC-2B x 1/4" PHMS
5. UL Label 15. #6-32 UNC-2B x 1/4" Type F CPHS
6. DC or AC ECMC Assembly 16. Cable Tie
7. Electric Operator Label 17. Local Close Switch Assembly
8. “B"Switch Assembly (Motor Operator) 18. -
9. #10-82 UNC-2B x 1/4" PHMS 19. Wire Tie Adhesive Mounting Base
10. #30-82 UNC-2B x 3/8" PHMS
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Electric Motor Operator and Local Electric Close

A charging status indication (contact accessible at ter-
minal point <LT4>) provides the capability to remotely
monitor the stored energy mechanism. The contactis “on

if the springs are fully charged. The contact will be alter-
nately “on” for 300 milliseconds and “off” for 300 millisec-
onds as the springs are charging or until 20 seconds have
elapsed, approximately twice the time required to charge
the springs. Ifthe springs are notcharged after 20 seconds,
the contact alternates between 1 second “on” and 1
second “off,” indicating thatthere is a problem. SB breakers
with an electric operator may be charged manually if the
electric operator is disabled for any reason.

Local Electric Close

The local electric close allows the user to electrically inter-
lock a local closing operation. It is available for breakers
with either the electric operator or remote closing$olenoid.
The local electric close is commonly used in conjunction
with a manual close-blocking device (Se¢’Close Blocking
Device, page 58).

The electric close pushbuttongwitch™is installed in the
center escutcheon of the frontipanel¥directly below the
push-to-close button switch:

The Local Electric Close dgcessory is not field installable.

: <LT2> Remote Close + ‘
! NO | NG ‘
| > 29 NREC
- | COM ¢ (loeal Electric NO
Control | ) <LT3> Local Electric Close,, Close) Switch .~ Switch
; Power : : r G B’
| “ Local Electric Close —
! , Avalawe As Factery Instale d Optien @y,
— I N NO X
Supplied by ‘ [ it A N0 S Switch ]
Cp§}9mer ! ! COM ... i (Handle Check)
I NG HC |
! I aHoLCs !
,,,,,, | NO '
| __ Terminal Plug i s
— Note: Custome i . / oM™ witch
! M(;y Prgjwdoem ' L_< <T1> Elec. Opems ,AF/ j] Q)Oz > <J1-9> M "NT‘ (Latch Check) :
Permissive Control 2> RemdCl ' s o s T <ates Lc I
/ Through This Line | e StTe> Remgblose 4 vt s B s s o
/ . y witc
A ‘ <LT3> LocalElectric Close + Motor J16 ! N zjl gz ‘—Cﬁ Cam Check)
v Y Controller J1-5 —t
B 1a \,‘CL - p : ¢ 5LT4> Spring Chilnd o J1a E <j1 g> ‘
X . Supplied by | <LT5> COMMON . I3 === !
\ SIS W Ji2 S =di2> Switch !
\_ 10 W Max : we  win w‘n J1-1 > coM\NﬁC (SSCprmg Check) :
0.5 Amps Max | ;
200 vdc Max. | : ! :
,,,,,, 4 i
| | | :
i <LBl=g | LB1>7ECJ7 I 1 — A,\
i i\ [
1 Factory Installed Jumper Wire —» ; :<— - Lglisedw\/l\;?érsw E%II <FUSE><€C ,\> e 24 vdc s :
' " s Installed < € Motor |
Note: Customer May Prevent { ! s Fuse \ ANy / :
. Electric Closing Of The Breaker B> <8 ECI | 1-3/4A N\ — |
; By Replacing Factory installed | 7—< [ - Slo-Blo  \ !
Jumper Wire With A Set Of ———< “Blactric Close C2> ( gonao T AN [
— 000509
! External Contacts. Winterioek/Option ! (”:::‘! g ] , !
T hailat ¢ AcFac oy Hisialee Osloce iy Cel Electric Operator !
[ I
External Connections : Internal Breaker Connections 1
Vo 1

Electric Motor OperatorfSchematic Diagram

Electrical Test Information

1.) Attach test cirClit.to dccessory leads. Apply rated
voltage to the LT1 an@ LT5 connections. The Electric
Operator should charge the breaker. During charging
thelamp connectedtolL T4 should flash. After charging
iscomplete thelamp connectedto LT4 shouldremain
lighted.

NOTE:For Trouble Shooting Guide see page 37.
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2.) With voltage applied to LT1 and LT5, apply voltage to
LT2. The breaker should close and the Electric Opera-
tor should recharge the breaker spring.

3.) If the Electric Operator does not function properly
duringcheck procedure check forincorrectinstallation
or wiring.




Internal Accessories

Remote Close Solenoid Accessory

Spring Charged

AR

CAUTION: Do not attempt to install an accessory with
the breaker “Closed” or “Charged”. Make certain
breaker is “Open” and “Discharged” as shownabove.
Personal injury or mechanical damage may occur.
Preliminary installation procedures are outlined on
pages 35-36.

The purpose of the Remote Close Accessory isiteallow the
user the ability of closing a manually operated circuit
breaker from a remote location. The charging spring must
be in a charged position in order to propefly employ this
device. This device may also & used with a factory
installed Local Electric Close Solea6idjlas noted on page
44,

Installation Instructions

1.) Remove rubber band, from the solenoid plunger. Slide the
remote close lever oniifo the closing D-shaft but do not
tighten the set screw at this time (see figure 1).

2.) Placethe returpspringseVver the solenoid plunger and slide
the solenoid aver the solenoid plunger (see figure 1).

3.) Attach the remigte close assembly to the mechanism plate
using theq2)#10'serews provided. The assembly is aligned
by a set-ouflinthe mechanism plate thatfits in a hole in the
remote Close bracket.

NOTE:Torque screws to 24-32 in.-lbs.

(LT4)

#10 Screws

(LT2)

VY

/A

-

Mechanism Plate

Remote Close Bracket

Set-Out in
Mechanism Plate

Remote Close Lever

Remote Close Link

Set Screw

Solenoid Plunger

Return Spring

Figure 1

Solenoid (Top View Detail)
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Remote Close Solenoid Accessory

Latch Check
Switch Assembly

#6 Screws

Figure 2

4.) Align remote close link with solenoid and tighten set screw
(see top view detalil in figure 1).

NOTE: Torque set screw to 6-8 in.-Ibs.

5.) Install the latch check switch assembly (see figure 2Y.
Secure the latch check switch assembly to the mechanism
plate using (2) #6 screws provided. Do not tighten screws
until the latch check switch assembly is properly adjusted.

Switch Mounting
Bracket

Pusher
Link

Switch
Lever

“B” Switch

Figure 4

11 - 12 initial adjustment clearance

While holding actuatogagainst switch
body. Adjust switch to olatain =12
clearance. Breaker springSimust be
discharged and main‘€entacts open.

Adjust
Switch

Heat Shrink

Figure 3

6.) Adiust switch (see figure 3). When switch is properly ad-
justed tighten screws.
NOTE: Torque screws to 8-11 in.-lbs.

Z.) Aftertightening screws check to insure that tightening of
serews did not affect switch adjustment.
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8.)wllocate the reset mechanism (see figure 5).

9.) Tomountthe “B” switch, first make sure that the switch lever
is inside the top cavity of the pusher link (see figure 4).

10.) Make sure thatthe switch lever rests onthepusher link when
the breaker main contacts are open (see figure 4). Place
insulator between “B” switch and bracket. Secure the “B”
switch with the (2) #4 screws provided.

NOTE: Torque screws to 5-6 in.-Ibs.

11.) Route wires from “B" switch (see figure 5). Route wires
beneath mechanism plates as shown. Install cable tie
mounts and cable ties.

12.) Connect wire marked RC from “B" switch to solenoid con-
nector. (See Figures 5 and 6). Connect wires marked LC-B
together.

13.) Route and tie wires as shown in Figure 6.

14.) Replace the trip unit by pushing itonto the plug. Slide the trip
unitover the bracket pins. Secure the trip unit by replacing
the mounting screw. Torque screw to 6-8 in.-lbs.

15.) Apply remote close accessory label to side of the breaker
cover. Mark label on the opposite side of the cover to
indicate that the remote close has been installed.



2
o
o]
w
<
#*

“B"” Switch
Cable Tie
(Typ.)

Reset Mechdnism

Cable Tie Mounts

Figures

Midbarrier

Wire Terminal

Mechanism
“B” Switch
Connection
‘LC-B”

Plate

Cable Tie Mount ——X

“B” Switch
Connection

RC

LT4

9]
—
—

Latch Check
Switch Assembly

Internal Accessories
Remote Close Solenoid Accessory

Figure 6

T TC
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Remote Close Accessory

16.) Replace the breaker cover. Check to ensure that wires exit
the breaker through the wire guide and are not pinched
by the breaker cover. Torque #10 (corner) cover screws to
28-32 in.-Ibs. Torque 1/4" cover screws to 68-75 in.-Ibs.

17.) Forfixedmountedbreakers connectthe insulated terminals
to the proper terminal block locations.

For drawout breakers follow steps 18 and 19.

18.) Route wires through the hole in the drawout movable ele-
ment (see figures 7 and 8).

19.) Connect the insulated terminals to the proper secondary
disconnect locations (see figure 7).

Breaker

Secondary
Disconnect

Lo

\)

8
W

G Al

Wires
Movable
Drawout
Element
Moyveable
Drawout Element
Figure 7 Figure 8
NC
Control Power s> Coil - com e
+ - <SC-HC>
*——
NO
sC
(Spring Check) HC
Supplied by Switch NO #NC ¢ (Handle Check)
Customer Switch
[ 1
H = <LT4> Spring Charged Indication
XL
a2 ] e e e == - Lc
~ , 1<LT3> LocalEle ctric Close | (Latch Check)
N I LEC CoM | Switch
! (Local Electric )
| Close) Switch  TNOY NC
Customer May Provide Permissive | <LT3> Remote Close + !
Control Threughdhis Line. N |
I Local Electric Close |
Supplied by, I _Avauable as faclgryw_nst_al\eg og\woion_ly o “B" Type
Customer NO NCT Clearing Switch
_. - %
i <LT3> Coil +

Extefnal Connections

Internal Breaker

Closing Coil

Remote Close

Without Char ging Motor Operator

Figure 9

Electrical Check

1.) Chargedreaker springs.

2.) Attach test circuit to accessory leads (see figure 9).
Apply'85%ercent of the rated coil voltage. The circuit
breakershould close (the main contacts should close).
With, circuit breaker main contacts closed. Check to
makeysure coil circuit has been opened. Check to
make sure the spring charged indicator circuit is open.
If remote close accessory does not function properly,
check for incorrect installation or wiring.

3)

4)
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Electrical Data for Remote Close

Coil Inrush Current
Voltage (Amperes Catalog Number
60Hz AC
120 | 9.4 SBRCS120, SB4RCS120
DC
24 20 SBRCS24, SB4RCS24
48 10.3 SBRCS48, SB4RCS48
125 3.6 SBRCS125, SB4RCS125
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Auxiliary Switches

Spring Charged Contacts Closed

O —

- Spring Discharged

Contacts Open

-1

CAUTION: Do not attempt to install an accessory with
the breaker “Closed” or “Charged’’. Make certain
breakeris “Open” and “Discharged” as shown above.
Personal injury or mechanical damage may occur.
Preliminary installation procedures are outlined on
pages 35-36.

Auxiliary Switches Kit (6 switches shown)

Auxiliary Switches

Auxiliary switches are used as signal contacts t@ indicate
the open/closed status of the breaker’'s maif€ontacts. The
status of the main contacts is indicated bythe open/closed
status of the auxiliary switches as follos:

“A” or “NO” Open when main éontacts’are open.
Contacts: Closed when main contacts are closed.
“B” or “NC” Closed whenfmain,céntacts are open.
Contacts: Open when main contacts are closed.

A maximum of six “A” an@d ‘B’ auxiliary switches can be
installed in the breaker. The'switch contact ratings are:

Switch Contact Ratings

Supply Voltage Ampere Rating
120V ac 10 Amps
240V ac 10 Amps
480V ac 6 Amps
24V dc 3 Amps
125V dc 0.5 Amps

If pragtical, the auxiliary switches should be installed prior
tothe SBBreaker being installed in the switchboard. Before
startifguthe installation, the breaker should be in the open
position and the stored energy mechanism should be
diséharged. A drawout constructed SB breaker, already
iRStalled in the switchboard, should be placed in the
fully withdrawn position to allow access to the secondary
disconnects.

The auxiliary switches are installed on the rightside of the
front compartment, behind the trip unit and below the reset
plate.

Auxiliary. Switches are installed on the right side.

Fellew these steps to install the auxiliary switches:

1.7 9Rosition the auxiliary switch assembly so that it is aligned
withethe retaining slot.

20, Tilt the auxiliary switch assembly forward and slip the switch
tab into the retaining slot.

3.) Secure the assembly in place.

4.) Run the auxiliary switch wires:
a.) Runthewiresthrough theaccesshole tothe secondary
disconnects or terminal blocks on the right side.
b.) Connect the wires to the designated terminal points
c.) Securethe wiresin place with wiring strapsas required.
Wires for auxiliary switch(s) exit from the breaker right
hand side - photo is for illustration purposes only.
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Auxiliary Switches

5.) Secure the trip unit in place with the retaining screw located 6.) Replace the frent cover ofthe breaker, being

carefulnotto

at the top of the trip unit. Torque to 6-8 in. Ibs. If trip unit pinChwire leadsrouted to secondary disconnects or termi-
top is not secured properly, the interlock will prohibit clos- nal blecks."Secure with eight (8) Phillips head screws.
ing of the breaker. [nstallation, of the auxiliary switch is complete.
./ &8T1> 1‘mﬁAux. 4 A L
- _— <RT2> ﬁ\:/ Aux. 4 A
Auxiliary Switch 4 : ) <RT3> |, Aux 4B
‘ <RT4> :} Aux. 4B o
<RT5> %“ Aux. 5 A )
= 2N <RT6> : Aux. 5 A
Auxiliary Switch 5 l ~ <RT7> 1 Aux.5B -
<RT8> : Aux. 5B
Note: Auxiliary ?w_itch 6 Must Be ‘ <RT9> > Aux. 6 A -
Omined ¥Eiher Eectonc | — crios | Auen
Monitor Relay is Installed. Auxiliargy Swwtch‘ 6 . <RT11> %: Aux. 6 B
: <RT12> Aux. 6 B )
_<RBI> | Aw 1A [ JoCustomers
o <AB2> | Aux 1A
Auxiliary Switch 1 l‘ <RB3> %“/ Aux. 1B
| <RB4> | Aux 1B
<RBS> . Aux.2A
—_ <RB6> Aux. 2 A
Auxiliary Switch 2 | <RB7> ... Aux.2B
L <RB8> | Aux.2B
<RB9> | Aux.3A
L — <RB10> : Aux. 3 A
Auxiliary Switch 3 ! <RB11> . ', Aux.3B
i <RB12> ! Aux.3B |
Auxiliary Switches ;
Internal Breaker Connections : External Connections
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii : Breaker Right Side
Breaker Load End

Wiking Information

50

P o



Internal Accessories

Undervoltage Release (UVR) Solenoid

Contacts Closed

Spring Charged

Spring Discharged ‘: Contacts Open

CAUTION: Do not attempt to install an accessory with
the breaker “Closed” or “Charged”. Make certain
breakeris “Open” and “Discharged” as shown above.
Personal injury or mechanical damage may occur.
Preliminary installation procedures are outlined on
pages 35-36.

Undervoltage Release Kit

Undervoltage Release

The undervoltage release (UVR) thips the®SB breaker in
accordance with the pick-up an@@dropeut requirements of
UL-489. The monitored voltage,s nermally the voltage on
the line side of the breaker. Available UVR coil ratings are
120,240, 480,0r600V ac or 1224, 48, or 125V dc. The UVR
will instantaneously (no iptentional delay) trip the breaker
when the voltage drops bBelow the trip value. Tripping can
be delayed up t040.5%seconds by using the external time
delay undervoltage accessory with the UVR.

The UVR accéessony kit consists of a trip solenoid to trip the
breaker, mountinghar@ware, and internal wiring. The trip
solenoid is installed on the right side of the front compart-
ment, behind the trip unit and beneath the reset plate.

Notes:
1. Wiretmarkings are shown in brackets <like this>.
2. L indicates left-top terminal block or secondary
eennector.

If practical, the UVR should be installed priofaieghe SB
breaker being installed in the switchboard. Before starting
the installation, the breaker should be in the open position
and the stored energy mechanism should bé'discharged.
A drawout constructed breaker, alfeady installed in the
switchboard, should be placed in thefullyWwithdrawn position
to allow access to the secondary dis€onnects. If being
installedin a drawout breakemause agcess-hole in right side
mechanism assembly.

To install the undervoltage release, first remove the SB
breaker front cover and trip Unit, if previously installed (see
page 37).

1.) Place UVR solenoid beneath breaker reset plate.
2.) Install UVR on top right side of reset mechanism.

3.) Route the UVR solenoid wire leads across the back of the
stored energy mechanism, locatedbetween the wire shield
and the mid-barrier to the left side of the breaker.
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Undervoltage Release (UVR) Solenoid

4.) Re-install the trip unit.

6.) Replace the front CQwer of the breaker, being careful not to
pinch wire leads feuted@to secondary disconnects or termi-
nal block. Secure with eight (8) Phillips head screws.
Installatiom, of (the’ undervoltage release accessory is
complete;

Undervoltage'Release Ratings

CatalogiNumber Hold-in Current (Amperes) | Coil Voltage
SBAUV12 12 12V dc
SBAYV24 06 24V do
SB4UV4B 03 48V dc
SBAbVI25 02 125V dc
SB4UV120 02 120V ac
SB4UV240 02 240V ac

5.) Secure the trip unit in place with the retaining screw ldGated SBauv4so 02 480V ac
SB4UVB00 02 600V ac

at the top of the trip unit. Torque to 6-8 in. Ibs. If triplunit top
is not secured properly, the interlock will prohibit closing of Wire terminations on terminal block or secondary disconnect
the breaker. arc shown below.

) DC Undervoltage Release Schematic
Monitored Source

+ - I :
| ' <lTo> UVR+ |
o !
| |
| |
| UVR |
| Coil |
L <LT10> UVR- I
N |
: Internal Breaker Connections :
External Breaker Cennegtiops )y ~ ~ -~~~ -~~~ =~~~ 7"=°7T°"/"7"°"7=°"~~°~°7°7°7"77°7+~
, AC Undervoltage Release Schematic
Monitored Sourgé
_ UVR
<LT9> UVR+ Resistor Coil

|
[
I
|
|
|
|
If Needed |
|
|
1
\
|
1

External Breaker Connections

BC Undervoltage Release Solenoid Schematic Diagram
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Shunt Trip

Contacts Closed

Spring Charged

Contacts Open

Spring Discharged

CAUTION: Do not attempt to install an accessory with
the breaker “Closed” or “Charged”. Make certain
breakeris “Open” and “Discharged” as shown above.
Personal injury or mechanical damage may occur.
Preliminary installation procedures are outlined on
pages 35-36.

Shunt Trip Kit

Shunt Trip

The shunt trip provides the capability to open“the SB
breaker from a remote location. Shunt trips areavailable
to operate with a source power of 120, 240, or480V.ac, 12,
24, 48, or 125V dc. The shunt trip acceggory kim€Consists

Align threaded mouniting Reles in shunt trip with holes in
reset mechanism.

Maneuver the switéh, to/the bottom side of the switch
mounting bracketyMake sure the switch actuator is resting
at the end ofghe uppér groove in the reset arm.

e

3!) Route the wires across the mechanism between the shield
and mid-barrier. From left side of the breaker, connect to
terminal block or secondary disconnect using terminals
LTE-LTS8.

Replace trip unit and breaker front cover, being careful not
to pinch wire leads routed to secondary disconnects or
terminal block.

4.)

of a trip solenoid to open the breaker, 'a cleafing switch Shunt Trip Ratings
to remove voltage from the solefeid“eoil’ upon the Catalog Number | In-Rush Current(Amperes) | Coil Voltage
breakers opening and mounting hardware; SB4ST12 250 12vde
_ o SB4ST24 1.75 24V dc
To install the shunt trip, first removenthe breaker front SB4ST48 1.10 48V dc
cover and trip unit, if previously installed (see page 36). SB4ST125 102 125V de
Pinching wires is not a problém whén removing the cover SBasT120 €3 120V de
g P g : SB4ST240 41 240V dc
SB4ST480 35 480V dc
Control Power Supplied by
+ - Customer | !
o | | <lT6> Coils |
o0 D i
: “B” Type :
' Clearing Shunt Trip
! Switch Coill :
|
| _NC <ST> !
L <L.T8> Coil- (Common) COM = !
N b t
Supplied by | |
Customer | |
:";{_ K | <LT7> Remote Open-Closed Indication !
‘: 3 O | ! |
! Internal Breaker Connections :
External Breaker Connections oo T oS-t oTTTommm T T T T
Note: Switch shown with breaker main contacts open.

Shunt Trip Schematic Diagram

53



Internal Accessories

Shunt Trip Schematic Layout

Route Wires Beneath
Wire Shield .

Cable Tie Mount

Cable Tie

Wire Shield
(Shown for 800-2000A
frame, no shield required
for 4000A frame.) - 4 Sems Screw

Cable Tie Mount

sert Plunger Groove Into Fork
Of Secondary Latch (See Detall
B, Below). Check For Binding
After Tightening #8 Screws By
Pressing Down On Top Of
Plunger To Operate Secondary
Latch.

Shunt Trip Assembly

: :xb >
ST N
Cable Tie / - \

o Wire Guide

idbarrier
Note: Mechanism Not Shown For Clarity.

#4-40 Nylok Screw

h

Insulated Terminal
L 4
Push Link
_______ , \ ush =n Push here to check for binding after
tightening #8 screws. Plunger should
: move freely and be freely returned by
secondary latch.

Secondary
Latch Fork

N

Insert switch actuator lever ide Insert wires into wire
cavity of push link (see detail A). guides after instaling
Switch must be actuated when switch and solenoid
breaker main contacts are open.

Detail A
Scale 2/1

Insert Switch Actuator Lever into side
cavity of push link. Lever should rest
on the push link ledge as shown when Secondary
breaker is open. Latch Fork

S

Detail B
Scale 2/1

Installation
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Electronic Bell Alarm - Display Module Relay

Spring Charged Contacts Closed

[ ————

Contacts Open

:

Spring Discharged

CAUTION: Do not attempt to install an accessory with
the breaker “Closed” or “Charged”. Make certain
breakeris “Open” and “Discharged” as shownabove.
Personal injury or mechanical damage may occur.
Preliminary installation procedures are outlined on
pages 35-36.

Electronic Bell Alarm Kit

Electronic Bell Alarm or Display Module'Relay

The electronic bell alarm module is arl intefmally mounted
accessory which interfaces directiywithighe Electronic Trip
Unit. It provides a solid state relayycontact for remote
indication of breaker tripping dééto overload, short time,
short circuit, or ground fault. The bell alarm contact is a
latching type and remote reset,capability is provided.

Toinstall the bell alarm, firstremoye the breakerfront cover
and trip unit, if previeusipinstalieéd (see page 36).

1) Align bell alarm mounting holes as shown.

2.) With asmallsgrewdriver, press in tab on right side of 36-pin
trip unitieonneetar and release from mounting bracket.

3.) Connect bell alarm lead wires (#1 and #22) to correspond-
ing numbered holes in pin connector. (Note: If a display
module relay is being installed instead of a bell alarm,
connect lead wires to #4 and #22 holes respectively.)

4.) Route bell alarm lead wires RT9 through RT 12 through right
side of the circuit breaker.

5) Connect the four lead wires, in numerical sequence, to the
bottom four positions of the secondary disconnect or
terminal block, with RT12 installed on the bottom position.
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Electronic Bell Alarm

|

| ~ Alarm Reset Switch
! | Customer Suvlied
|
|

Control
Power ‘
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' \— 60VA Max.

| ! 1.25A Max.
150Vdc/200Vac Max.

| +
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‘ ‘ | S I | %ontrol ‘
i | ower
| | e o= |
‘ o ‘ _
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| ;Kooooo%@@o‘ \ L — | \GOVAM
| (neoooeses) | (SBDMR) Display Module Relay ‘ T 25A Max
- N — Local Load y 150Vdc/200Vac Max.
/" Trip Unit ‘
/ See Sheet 6 For All Other Note: Electrog S . Local Load Monitor :
/ Trip Unit Connections Rela ote Indicator Panel Are Mutually |
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/ Is See Sheet 6 For Connection Of

Note: Trip Unit Plug Shown
As Viewed From Front
Of Breaker.

4

|

|

; External Connections
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nternal Breaker Connections

Breaker Load End

P
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Key Interlock and SB Breaker Padlock Device

Key Interlock on SB Breaker

Key interlocks are often used to control local sequencing
of breakers when multiple power sources are available
for a common load. When the key is removed, the key
interlock holds the open pushbutton switch in the trip
position, preventing the breaker frombeing closed. There-
fore,if the samekey isrequired by each breaker inamultiple
power source system, no two breakers in the system can
be closed at the same time.

Toremovethe key fromthe key interlock, pressand hold the
“open” pushbutton; turn and remove key.

The breaker key interlockis notfield installable. Itis installed
at the factory in the central escutcheon of the front panel,
directly above the push-to-open pushbutton switch.

Key is installed in the central escutcheon.

Mechanical Interlock

The mechanical interlock device provides thé capability
to prevent simultaneous closing of two SB breakers. The
first breaker to close will keep the other breaker i, thé open/
tripped position. The interlock device s available for
fixed mounted breakers installed sidé<by-Si@€ or in the
same vertical section. On drawout«onfigured breakers,
the interlock device is available¥ér breakers installed in
adjacent cubicles, either vertically oihorizontally.

The mechanical interlock device is Aot field installable.

Padlock Device on Breaker

A padiock device on the breaker allows the breaker to be
padocked in the open position, preventing the breaker
from being closed. It will accommodate three'padiocks.

The accessory kit consists of a padlogkydevice and one-
way self-tapping screws to“prevent jts removal. The
device is installed over the open pushbutton switch. Blind
holes for the self-tapping sgrews,are located above and
to the left, and below and 1o the Jight of the open push-
button switch.

Before starting the installation, the breaker should be in
the open positiong@nd the stored energy mechanism
should be discharged.

To install the [deVice, 8ecure it in place with the screws
as provided.

SB Breaker Padlock Device Kit

The padlock device is installed over the open pushbutton.
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Drawout Padlock and Close Blocking Devices

Padlock Device on Drawout Mechanism

A padlock device on the drawout mechanism pro-
vides the means to padlock the moveable drawout ele-
ment in the connected, test, or unlocked position. The
padiock device can also lock the interlock lever in the
interlock disengaged position to prevent the breaker from
being closed. Thisisanimportantfeature. When padlocked
in the unlocked position, the moveable element can be
pulled to the fully withdrawn position. The device will
accommodate three padlocks.

The accessory kit consists of a padlock device and one-
way self-tapping screws to prevent its removal. It is
installed on the left side of the moveable drawout ele-
ment, just above the interlock lever.

Before starting the installation, the breaker should be in
the open position and the stored energy mechanism
should be discharged.

To install the device, secure it in place with the one-way
screws as provided.

Close Blocking Device on SB Breaker

A close blocking device is usedto prevent local close ofthe
breaker under normal operating conditions. The device is
a cover that mounts over the push-to-close pushbutton,
blocking normal access to this switch@& small hole in the
center of the cover provides a means to.@éfeat the blocking
deviceincaseofanemergency orfoptestpdrposes. A small
screw driver or similar object mawabe hserted through the
hole to depress the close pushbutton:

The accessory kit consists Ofyg blecking device and one-
way self-tapping screws t@ prevent its removal. Blind holes
forthe self-tapping screws atglacated above and to the left
and below and to thefrightief the close pushbutton switch.

Before starting the,installation, the breaker should be in
the open positiomandthe stored energy mechanism should
be discharged.

To install theydevice, secure it in place with the screws
provided

Drawout padlock device kit

Close Blocking Device Kit

Padlock.device is installed above the interlock lever.
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Close Blocking Device is installed over the close
pushbutton switch.
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Cell Switches

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Do not attempt to install Cell Switch
accessory into Stationary Drawout
Element with voltage present.

Contacts Closed

Spring Discharged l Contacts Open

CAUTION: Do not attempt to install an accessory with
the breaker “Closed” or “Charged”. Make certain
breakeris “Open” and “Discharged” as shown above.
Personal injury or mechanical damage may occur.

Cell Switch Accessory Kit

Cell Switches on Drawout/Mechanism

Cell switches are used ‘op, drawout SB breakers as signal
contactstoindicate when thégnoveable drawout element is
inapositionotherthamthe cennected position. The position
of the moveable drawout€lement is indicated by the open/
closed status of the cell'switches as follows:

“A” or “NO” contacts - Open when the moveable drawout
element is in the test, unlocked, or
withdrawn position.

Closed when the moveable draw-
out element is in the connected
position.

“B” or “NC” contacts - Closed when the moveablesdraw-
out element is in the test, unlocked,
or withdrawn position.

Open when the movéable draw
out elemeniis’ in the connected
position:

A maximum of four “A” and “B"“@ell switches may be
installed in a breaker. The swifchi@entact ratings are given
in the following table.

Switch Contact Ratings

Supply Voltage ‘Ampere Rating

120 VAC 10 Amps

240 VAC 10 Amps

480 VAC 6 Amps
24VDC 3 Amps

125 VDC 0.5 Amps

The cell switehesyare installed on the left-rear flange of the
stationarysdrawout element.

Thejeell switch assembly should be installed prior to the
moveablggdrawout element being installed in the switch-
board. If the drawout elements have already been installed,
the moveable drawout element will have to be removed
from®the switchboard to allow access to the installation
lecation.

Toinstall the cell switch assembly, attach assembly to the
left-rear flange with two (2) 8/32" panhead screws with lock
washers in the threaded holes on the flange.

Cell Switches are installed on the left-rear flange of the station-
ary drawout element.
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Drawout Safety Shutters

A DANGER The drawout safety shutters kit consists of tWagshutter

assemblies and mounting hardware. The shutters are
Hazardous Voltage. symmetrical so that either shutter can be used to cover the
Will cause severe injury or death. line or load stabs. The shutters are installed orfthe sides of
the stationary drawout.

Do not attempt to install Shutters
with voltage present. If practical, the drawout safety'§huttérs should be installed
prior to the stationary drawout element being installed in the
switchboard. If the drawout glements’have already been
. installed, the moveable drawout elément will have to be
Contacts Closed removed from the switcAlboaresto allow access to the
installation location.

Spring Charged

Toinstall the safety shutters:

Contacts Oper

CAUTION: Siemens recommends Shutter installation
prior to placing Stationary Drawout Element into a
switchboard or panelboard.

1.) Install four (4) shutter mounting assemblies. (Two (2) per
side, use #8-37 hardware.)

FEFY ORESH
R

Drawout Safety Shutters ‘Agcessory Kit

Drawout Safety Shutters

Drawout safety SRulters preventinadvertent contact with the
primary stabs. As theymoéveable drawout element is moved
from the unlocked to the withdrawn position, the shutters ' : -

automatically cover the primary stabs. The shutters auto- ~ 2) Secure the shutter to the shutter mounting assemblies. One
matically, retract 40 expose the stabs, as the moveable top and one bottom. (Use #10-32 hardware.)

drawout element is moved from the withdrawn to the un-

lockedipesition.
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Drawout Safety Shutters

3.) Install four (4) shutter drive assemblies (two (2) per side) to
the left and right cradle plates. (Use #8-32 hardware.)

4.) Connect the shutter link with the shutter “drive arm by
installing the 5/32" pin and E-ring.

8.) Install four (4) plate extensions to the rear of the moveable
drawout breaker. (Extension plates must be flush with the left
5.)¢, Installhshutter springs (zinc silver spring is used on top and right mechanism plates top and bottom.)
shutter, white springs are used for the bottom shutter).
installation of the bottom shutter is similar to the top.

61



External Accessories

Secondary Disconnects and Control Terminal Blocks

Spring Charged Contacts Closed

RIS I ST

Contacts Open

CAUTION: Do not attempt to install an accessory with
the breaker “Closed” or “Charged”. Make certain
breakeris “Open” and “Discharged” as shown above.
Personal injury or mechanical damage may occur.

Secondary Disconnects

Secondary wiring connections to remote locations are
made to “secondary disconnects” on drawout breakers
and to “control terminal blocks” on fixed-mounted break-
ers. The secondary disconnects and terminal blocks are
located along the sides of the breakers, as many as two
on each side. They are referenced as left top (LT), left
bottom (LB), right top (RT), and right bottom (RB). Leftand
right are with respect to the user facing the breaker, dihe
terminal points of factory installed internal accessorjes are
identified on page 65. The same terminal point locations
should be used when an accessory is installed ir'the field,

Secondary Disconnécts terminal points
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Control Terminal Block mmounted on fixed-mounted breaker.

Control TerminalBlocks

Contral terminalblocks provide electrical access to the
internalaéeessories andtrip unitof afixed-mountedbreaker.
A Breakenecan be equipped with up to four control terminal
blacksyeach with 12 terminal points. The terminal blocks
aceept #12 AWG user wiring. They are rated for 600 volts
applieation.

The terminal blocks are designed to be installed along
thé sides of the breaker. They must be installed with a
terminal block mount. To install the terminal block
assembly(s), attach them with screws to the breaker as
illustrated.

The control terminal blocks are referenced as left-top
(LT), left-bottom (LB), right-top (RT), and right-bottom
(RB). Left and right are with respect to the user facing the
breaker. The recommended terminal points for access-
ories added in the field are illustrated below.

NOTE: The addition of terminal blocks to a fixed
mounted circuit breaker adds 1.5 inches to each side
or 3 inches overall.

Wires mounted on terminal block.
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Control Terminal Blocks

InstallationInstructions Mounting of Terminal Block Mount
Catalog Numbers: SBTBM
A DANGER
Hazardous Voltage. 1) Accessory installation should be compléted before
Will cause severe injury or death. the breaker is mounted and coriected. If breaker is
Turn off and lock out all power supplying the installed, turn off and logk out.all'power supplying
j\::ﬁl‘:Lg;‘fr'(‘:)’a’:g"r’e:oc\;‘f;(:gﬁ,’::;";:s‘:;"ing the circuit breaker when Tistalling”any internal or
any internal or external accessory. external accessories.
Replace the cover(s) and shield(s) before power 2.) Installation of this device deesiot require removal of
supplying this device is turned on. the breaker cover.
3.) Remove the four (4) Phillips head screws on the
breaker cover. Place,the Terminal Block Mount over
; the screw holeg®Reinstall the screws.
A Safety |ﬂStrUCtIOﬂS 4.) Secure the assemblybytightening the Breaker Cover

screws. Tighten'serews up to 8 to 32 in.-Ib. torque.
NOTE: These instructions outline the recommended -
installation procedure.

Vaum Breaker Cover

/

Cover Screw /

~
\ /
~
[CN

COOUUU0 0000000 uv@'\\
f

I\
\

\/L/& Terminal Block Mount — X Q\\@

Figure 1

Mounting ‘of Terminal Block Mounts
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Control Terminal Blocks

Mounting of Terminal Block Assembly
Catalog Numbers: SBTBLT, SBTBLB, SBTBRT, SBTBRB

1) The Terminal Block Mounts should be installed
before installing the Terminal Block Assemblies. If
the Terminal Block Mounts are not installed see the
Terminal Block Mount Instructions on page 63.

2.) After the Terminal Block Mounts are installed, insert
the Terminal Block Assembly as shown in Figure 2.
NOTE: Each Terminal Block Assembly contains
four Terminal Blocks and one label.

3.) To ensure proper positioning of the Terminal Block
Assemblies see Figure 3.

4)) Insertlabel into the groove of the Terminal Block (See
Figure 2).

Figure 4
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Q) T I AT Y

Jerminal Block
Intefleék (See Fig. 4) —

Terminal Block —*

Figure 2

Terminal Block Interlock Mounting of Terminal Blocks

SBTBLT

SBTBLB

SBTBRT

SBTBRB

Figure 3

Terminal Block Location
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Sliding Secondary Disconnects

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Do not attempt to install Sliding
Disconnects with voltage present.

Sliding Secondary Disconnects

Sliding secondary disconnects provide electricalaccessto
the internal accessories and trip unit of a drawout con-
structed SB breaker. They are installed along the sides of
the drawout elements such that the electrical connections
are made as the moveable drawout element is moved/
racked into the stationary drawout element.

Secondary Disconnects and
Terminal Block Terminal Points

A breaker can be equipped with up to four Sseegefdary
disconnects, eachwith 12 terminal points. Each secondary
disconnect consists of an Aand a B block. Onthe right side
of the stationary drawout element the A block's at the top
and the B block is at the bottom. Thé¥are reversed on the
left side: B at the top, A at thedeott@mfOnithe right side of
the moveable drawout element, the,B ble¢k is at the top and
the A block is atthe bottom. These argalso reversed on the
left side: A at the top, B atithe bottom. The blocks and
drawout elements aregkeyed/to prevent improper
installation.

Disconnects must be,affiked’to stationary and moveable
drawoutelementspriort@racking-inthemoveable element.
The secondary disS@ennects are attached with screws to
the stationary @ndwmoveable drawout elements.

| ol

Neo | [

Motor Operator Power (+)

Remote Close (+)
Local Electric Close (+)

Spring Charge Indication

Auxiliary Switch 4A

Auxiliary Switch 4A
Auxiliary Switch 4B

Auxiliary Switch 4B

Common, Motor Operator
Shunt Trip (+)

Auxiliary Switch 5A
Auxiliary Switch 5A

Remote Indication Open/Close
Common, Shunt Trip
Undervoltage Release (+)
Undervoltage Release (-)
Neutral Sensor (+)

Neutral Sensor (-) /
N

Electric Close Interlock
Electric Close Interlock
Spare

Load Monitor Alarm (+5V)
=
Fault Indicator A /
= i
N

Fault Indicator B
Trip Clock

Auxiliary Switch 5B :
Auxiliary Switch 58 =
Load Monitor Or Electronic Alarm Switch Or Auxiliary Switch6 A

Load Monitor Or Electronic Alarm Switch Or Auxiliary Switch 6 A
Load Monitor Or Electronic Alarm Switch Or Auxiliary Swiltch 6 B
Load Monitor Or Electronic Alarm Switch Or Auxiliary Switch 6 B

Aucxiliary Switch 1A
Auxiliary Switch 1A
Auxiliary Switch 1B
Aucxiliary Switch 1B
Auxiliary Switch 2A

N
j Auxiiary Switch 2A

Auxiliary Switch 28

Digital Common
+12V (Yelow)

TX Data (Green)

Auxiliary Switch 2B
Auxiliary Switch 3A

Auxiliary Switch 3A

Common (Red)

Augxiliary Switch 38

RX Data (Black)

Auxiliary Switch 3B

19 g

Controt Terminals Identification
Terminal Blocks (Fixed Breakers)
Control Disconnects (Drawout Breakers)
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Sliding Secondary Disconnects and Neutral Sensor

To install the secondary disconnects:

v L . o

1.) Engage Secondary Disconnect molded tabs into factory
formed slots as indicated.

2.) Prior to final installation of the secondary disconnect, it is

recommended that a drop of LocTite #271 be put ongthe
8-32 x 5/16-inch long counter-sunk screws.

The secondary disconnects are referenced asdleft top
(LT), left bottom (LB), right top (RT), and right battom
(RB). Left and right are with respect to the useffacing
the breaker. The recommended terminal points for acces-
sories added in the field are illustrated belov
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A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Do not attempt to install accessories
with voltagejpresent.

“T” Connectors
“T” connectors are used téyconneCt power buses to the
SB breakers.

“T” connectors with mounting hardware (1 connector and appro-
priate hardware shipped with each kit)

To install the “T” connectors:

1. Mount the “T" connectors to the terminal pads with the
mounting bolts. Use torque value supplied with the “T”
connector Kit.
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Neutral Sensing Transformer

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn off and lock out all power before
installing this device.

Replace all covers and shields before
power supplying this device is restored.

A CAUTION

Incorrect neutral sensor transformer could
cause nuisance tripping or improper
operation of the ground fault function.

Use only the above series of neutral sensors.

The Ampere Rating of the neutral sensor
must match the Maximum Frame rating of the
Circuit Breaker.

A\ Safety Instructions

1.) Turn off power feeding this device before starling the
installation.

2.) Also turn off any line power within the immediateyicing
ity to prevent the incidental or accidental ggentactyof
tools by the installer.

Use transformers with the following breakér frame ratings
only.

N40SB
SBS4000

N25SB
SBS2500

N32SB
SBS3200

Introduction
This neutral sensing transformer is designed to be mounted
on a bus bar with maximum dimensions of 5.00" x 1.25".

Neutral Sensing Transformer
Neutral sensing transformers are usedwith 4-wire residual
ground fault protection and grolind segfCe schemes.

NeutrahSepsing Transformer

Mounting

Pesition the neutral sensor as close as possible to the
associated circuit breaker and fabricate four .312 dia-
mieter holes 1.50" x 4.00" inches apart in bus, as shown
below. Mountthe neutral sensor to the bus as shownwith 1/
4-20 hardware (not provided).

1.50

1/4-20 Hardware
Recommended.
(Nor Provided)

Bus

AN

(14

.(((((

Bus Mounting
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Neutral Sensing Transformer

Important

The SB series of electronic trip circuit breakers equipped
with ground fault protection may be used in the Residual
or Ground Return modes. When used in the Residual
mode the orientation of the neutral sensing transformer
is important for proper operation. See illustrations below
for proper orientation of the neutral sensor for Residual
mode Ground Fault. Orientation of the neutral sensor is
not required when used in the Ground Return mode of
Ground Fault.

Bonding Jumper
| Neutral Sensing
Grounding

\\ Transformer
Electrode \ | [ q
R ‘ gt
LINYD

Neutral
Discofinect

Grounding

Electrode Bonding Jumper

.

1l
L I
L N
Neutral
Disconnect r A B

LT11
Neutral Sensing
Transformer T2
(terminal face) R
LT T O
T X2 00
4 Wire LLoad
Standard Connection
4 Wire Load
LT11
Neutral Sensing
Transformer
i LT12
(terminal face) _| — =
2 ©)
W ©O
Neutral L A B C
Disconnect
N
]
Irﬂ I L)
Groundin / b\ ! '}
Elecutroéeg Bonding Jumper

Reverse Connection

oo ygy - sae S
B2 0% 250 7 325 2
2 S L )70 T oREv N
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Installation of neutral transformet

Terminal Connections

If secondary disconnectsier terminal block has been fac-
tory mounted and theytransformer has been properly ori-
ented and ma@nted;, connect transformer terminal X1 to
LT11anadX2tol T2 using #18 AWG stranded copper wire.

If lefttop segon@ary disconnects orterminal blocksare field
addednuser must remove the circuit breaker cover follow-
ing,instructions on page 35 and 36. Locate the two ground
wiresmarked LT11andLT12. Properly connectthese wires
to(the 'segondary disconnect or terminal block terminals
LT, and LT12.

Follewing instructions steps 19 and 20 on page 42, replace
the!cover being careful not to pinch the wire leads.

LT11
L2

LA
LA

A3

Wire positions #8 an(k

marked on back

Route wires in channel
under metal plates as
shown.

- 3
3 + 16
- 7
C + 12
- 1
¥ 8 = LT - x\
NERAERARR SR
- LT X2
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Lifting Device Bracket

Spring Charged Contacts Closed

i
{ i
| Spring Discharged Contacts Open
% ; " ol

CAUTION: SB breakers and Stationary Drawout Ele-
ments are heavy. Personal injury or mechanical
damage may occur if care is not used in lifting these
pieces of equipment.

Lifting Device Bracket

Allifting device is used in conjunction with a hoist or crane
toliftamoveable drawout element. Provisionsare provided
on the drawout elements to attach a lifting device. The
attachment location allows the elements to be balanced
as they are being lifted and installed.

The instructions for attaching the lifting devices are con-
tained in the Installation Instructions section.

Lifting Device Bracket

l

Prefefred [ifting arrangement. Connecting points for lifting
device are,shwon in figure on page 10.
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Rating Plugs and Display Module

Contacts Closed

Spring Charged

Spring Discharged | Contacts Open 3

CAUTION: Do not attempt toinstall an accessory with
the breaker “Closed” or “Charged”. Make certain
breakeris “Open” and “Discharged” as shown above,
otherwise, personal injury or mechanical damage
may occur.

Rating Plugs

Rating plugs provide the capability to set the ampere
rating of the breaker to meet specific applications. Avail-
ablerating plugs, as afunction of the framerating, are given
in the table on page 84 in the Ordering Information section.
The procedure for inserting and removing the rating plugs
is located on pages 14-15 in the Installation Instructiong
section.

Rating Plug installation
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Display Module

The Display Module provides features for allowing the user
tolocally monitor the phase currents. The switch toset and
select the display is accessible to the user through a hole
in the transparent cover of the tripfunits

Display Madule

Maximum Current Demand

[his feature provides a display of the maximum current
demand since the unit was last reset. The unit is reset
by depressing both the phase and ground fault test
pushbuttons simultaneously. Phase and ground fault
pushbuttons are located on the SB Electronic Trip Unit in
the integral testing section.

Present Current Demand

This feature provides a display of the present current
demands. The present current demands are calculated
averages over thirty (30) minute intervals. The user may
display the most recent stored values by setting the switch
to the present demand position for the 30-minute interval.

Local Monitor Relay

This feature provides a local alarm display and an output
signal for an external alarm when the average of the phase
currents exceeds the alarm set point. The display auto-
matically resets itself when the alarm condition ceases. The
output alarm signal is a 5-volt DC level. The signal may be
usedtodisplay an alarm on aremote indication panel or by
usinganinternal SystemsBreaker Modular Relay (SBDMR).
The alarm set point may be setto 60, 70, 80, 90, or 100
percent of the continuous current setting.

Load Current Meter

This feature provides a local display of the present 3-phase
currents. The user may display the current value by setting
the switch to the 1, 1, or I, positions.
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Auxiliary Power Supply

Before installing the display module, the breaker should be
placed in the open position.

The display module is a plug-in unit. To install the module:
Remove the trip unit’s transparent cover.

Remove cover from the display module receptacle.
Insert the module into the receptacle.

Replace and seal the transparent cover.

A A

Auxiliary Power Supply

The auxiliary power supply is a plug-in supply for bench
testingthe Electronic Trip Unit. The supply may also be used
to power the trip unit during the execution of a “go/no-go”
type test before bringing the SB hfeaker on-line (see
Monitoring the Trip Unit in the, Operating Instructions
section). The auxiliary power supplyleperates from 120V ac
source power.

Auxiliary Power Supply

71



External Accessories

Universal Test Kit (TS-31)

General Information
(detailed instructions supplied with kit)

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn power off and lock out all power supplying
breaker to be tested before removing cover(s)
and during testing.

Replace all covers and shields before power
supplying breaker is turned on.

A\ Safety Instructions

TS-31 Procedures

Operating Instructions
A. Remove electrical loads from cirguit breaker.

B. Plug the TS-31 test set intQla gréunded 120 VAC
receptacle and turn it on. Yeu Wilbe greeted by the
identifying turn-on message:

Siemens Energy & Autemation? Inc.
TS-31 Test Set. Pres§ any Key to continue.

C. Select the appropfiateilBbon cable assembly and
connect it befweep thegS-31 and the circuit breaker,
making sur€,of dlignment and polarity. After pressing
ENTER, the TS=81 will prompt:

1 Enter catalog number:

D. Type in the catalog of the circuit breaker if a JD, LD,
MD, &D, PD FRAME. If the unit being tested is a SB
ENCASED BREAKER, type in the catalog numberofthe
tripuAiteurrently on the side of the trip unit proper and
the,side of the circuit breaker if the unit was factory
installed.)

After entering the catalog number information, pressthe
ENTER key. The TS-31 will respond with:
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Searching Catalog . . .
Searching Family/Series . . .

If an invalid catalog number has been €ntered, the
TS-31 will respond with:

XXX...NOT found.
Press any key to continue.

and you will be asked to gnteranother catalog number.

. If valid catalog numbeer has been entered, the TS-31

will prompt for the breaker settings. The TS-31 will
respond with:

| Enter Continudus @urrent Setting in %: ‘

Ifthe unit being tested is a SB ENCASED BREAKER trip
unit set thé cantinuous setting to 100% (this equals the
valugief the fating plug which is referredto as | .)

) Enter'bong,lime Delay in Seconds: '

rEnter IRStantaneous Pickup Setting: 7

For breakers with shorttimefunctionsyoumaybe asked
onewefthe following:

Enter Short Time Pickup:
Select Short Time Delay 1-Fixed 2-2t;
Enter Short Time Delay in Seconds:

For breakers with ground fault you will be asked:

Select Ground Fault Type: 1 - Residual
2 - Gnd. Return 3 - Unsure:

Enter Ground Fault Pickup Setting in %:
[Enter Ground Fault Delay: 1-Fixed 2-FPt: ’
fEnter Ground Fault Delay in Seconds |

In each case, enter your breaker’s switch settings. For
example if your breaker is set for 70%, type 70 and
then press ENTER. Entry of erroneous data in the
above steps wil result in false tests and results.

. After entering the breaker switch settings, you must

select the test you wish to have performed:

Entertest. L - Long S-Short |- Inst.
G -Gnd. Fault C-CT Cont.?

“L" - Long time or overload test.

“S” — Short time test.

— Instantaneous test.

“G" — Ground fault test.

“C” — Current transformer continuity test.

G. Ifyou press ENTER, you will be prompted for the phase

to be tested: The TS-31 wil display:
Enter Phase to Test:
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Universal Test Kit (TS-31)

Enter one of the following letters: and then for the phase to test. A message Willsthen
“A"—Phase A or Left Pole appear stating the test results. For example:

.g,,_gﬂgig lé(())rr %%Q?Ez%e CT Resistance Test. Phase X PASSED.
Press any key to continue.
H. The TS-31 will report the type of test you selected and
give you a chance to abort the test. For example, if “I”
was pressed above. The TS-31 will display:

M. There are additional ERRQR messages which may
appear on the display duringythisg@peration which
were not covered previously;

Test Not Running — Chegk fest'Cable.
Press enter to continuel

Instantaneous Test
Press ENTER to Continue or A to Abort.

If you pressed the letter “A” to abort, you will be asked
to enter again.

The test set has sefised that current is not flowing
properly inthe breaker URder testand that there is either
Change: 1-Test 2-Catalog 3 - Settings: an open or shortl cirClit, between the TS-31 and the
breaker trip unit.

|. Press Enter again to start the test. Press any other key

to STOP the test. Once a test has been started, the Ground Fadlt isN@T available on a SJD69300.
TS-31 will respond with: Press@ny keyito,continue.
Trip test. Press Any Key to Abort. You will getthis error message if you enter a choice
Time Remaining: xx.xxx Sec. thatiSmet available, such as entering “G” in step F for

groungfaulttest on a catalog number that does have

Be careful at this time. Any key press will abort the test. gound faut

J. The test may take anywhere from a fraction of a sec-
ondto minutes to complete, depending on which proce-
dure was run. If the test passes, the display will show
thefollowing, depending on whether the breaker tripped Note:”™ This warning will appear if you attempt to run a
or not. short time test with the instantaneous pickup set

equal to or below the short time pickup. It would

also appear if you tried to run a long time test

with short time pickup set to 2. This is only a

InconClusive Test, Check Settings.
Press any key to continue or A to abort.

Test Passed. xxx.xx seconds
Press any key to continue.

If the breaker tripped during the test, RESET thexcirCuit warning: the test can still be run. However, passing
breaker before continuing. or failing the test may not be conclusive.
K. The TS-31 will prompt for the next instr@i€tionss# The XXis NOT a Valid Setting.
display will show: Press any key to continue.
Change: 1 - Test 2 -Catalog 3 - Settings Note: This message will appear if you enter a setting

Enter one of the following numiess. value that does not exist. For example a

“1"_ select a new test : SMD69700ANGT has continuous current settings

“2" _ enter a new catalog numBer of20, 30, 40, 50, 60, 70,80, 90, 100 percent. If you

“3" _enter a new switch setting were to enter any other value than those listed,
the above message will appear.

Test Exceeds Capability of TS-31.
Press any key to continue.

Ifyouenter “1” you will be@€entto step F. Choosing a “2”
will send the program balckto step E. Entering “3” which
sends you back o step Eawill be slightly different the
second time thfough. On, the second line after the  Note: This message is not likely to occur. If it does, it
prompt for thefsetting, a pumber or text in brackets will means that a test requires more current to run than
appear. This willindicaté'the last setting you entered. f the TS-31 can produce.

you DON'T wish to@hange a setting, just press ENTER. . ,

If you DO wish to chan%e a settigg, type in the new Unit Too Hot, Please Wait
setting and press ENTER. Note: Running many successive high-current long
time tests may over-heat the test set. It will protect
itself from damage by preventing further tests
untilithas had a chance to cool down. The display
@urrent Transformer Test will indicate when testing can resume.

RresS ENTER to Continue or A to abort.

L. If you ptessed “C” when asked.
You will fitst be prompted by:
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Outline Dimension Drawing
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Outline Dimension Drawing
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Outline Dimension Drawing
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Ordering Information

Encased Systems Circuit Breakers, Electronic Trip Units and Rating Plugs

Type SB Encased Systems Breaker Frames, Standard Interrupting Rating

Drawout Breaker Stationary
Breaker Type Fixed Mounted with Moveable Mechanism Drawout Mechanism
Ampere Rating Frame Size Catalog Number Vertical Bus Catalog Number Vertical Bus Catalog Number
2500 4000 SBS4025F SBS4025DV
3200 4000 SBS4032F SBS4032DV
4000 4000 SBS4040F SBS4040DV

Type SB Encased Systems Breaker Frames, High In

terrupting Rating

Drawout Breaker

Breaker Type Fixed Mounted with Moveable Mechanism
Ampere Rating Frame Size Catalog Number Vertical Bus Catalog Number
2500 4000 SBH4025F SBH4025DV
3200 4000 SBH4032F SBH4032DV
4000 4000 SBH4040F SBH4040DV

Electronic Trip Unit, 4000A Frame

Frame Continuous Long

Catalog Ampere Current Time antaneou Short Time Ground Fault
Number Rating Setting Delay Pickup/Delay Pickup/Delay
SB25TLI 2500 X X X
SB25TLS 2500 X X X
SB25TLSI 2500 X X X
SB25TLIG 2500 X X X
SB25TLSG 2500 X X X
SB25TLSIG 2500 X X X X
SB32TLI 3400 X X X
SB32TLS 3400 X X X
SB32TLSI 3400 X X X X
SB32TLIG 3400 X X X
SB32TLSG 3400 X X X
SB32TLSIG 3400 X X X X
SB40TLI 4000 X X
SB40TLS 4000 X X
SB40TLSI 4000 X X X
SB40TLIG 4000 X X
SB40TLSG 4000 X X X
SB40TLSIG 4000 X X X X

Rating Plugs, 3200 Ampere Frame Rating

255B1600
25582000
25582500

Shipping Weights

Product

80

Catalog Number Plug Rating
32SB1600 1600
325B2000 2000
325B2500 2500
32SB3000 3000
32SB3200 3200

Rating Plugs, 4000 Ampere Frame Rating

Catalog Number Plug Rating
40SB2000 2000
40SB2500 2500
40SB3000 3000
40SB3200 3200
40SB4000 4000




Ordering Information

Internal Accessories/External Accessories

Electric Motor Operator

Auxiliary Switches

Electric Operator with Local Electric Close

Operating Voltage Catalog Number

120 VAC SB4EO120LEC
24VDC SB4EO024LEC
48 VDC SB4CO048LEC

125 VDC SB4EO125LEC

Electric Operator with Local Electric Close
and Electric Close Interlock

Operating Voltage
120 VAC
24VDC
48 VDC
125 VDC
Shunt Trip
Operating Voltage og Number
120 VAC B4ST120
240 VAC SB4ST240
480 VAC SB4ST480
12VDC SB4ST 12
24VDC SB4ST24
48 VDC SB4ST48
125 VDC SB4ST125

Undervoltage Reléase

Catalog Number

SB4UV120
SB4UV240
SB4UV480
SB4UV12
SB4Uv24
DC SB4UV48

SB4UV 125

Operating Voltage Catalog Number Contact Configuration Catalog Number
120 VAC SB4E£O120 1A& 1B SB4AS2 .
24 VDC SB4EO024 2A & 2B SB4AS4
48 VDC SB4EO048 3A & 3B SB4AS
125 VDC SB4EO 125 4A & 4B SB4A
5A & 5B
Electric Operator With Electric Close Interlock 6A & 68 SETRQE
Operating Voltage Catalog Number Electronic Bell Alarm
120 VAC SB4EO120CCX
24 VDC SB4C0024CCX Accessory Catalog b Voltage
48 VDC SB4EO048CCX Bell Alarm SBBA24 24V DC
125 VDC SB4EO125CCX SBB 48V DC
S 12 125V DC
. . B 120V AC
Remote Closing Solenoid
Operating Voltage Catalog Number Iay
122 ://S(C: ggjggg;io log Number Voltage
48VDC SB4RCS48 segmgfg igx 88
125 VDC SB4RCS125
SBDMR 125 125V DC
. . . SBDMR120 120V AC
Remote Close Solenoid with Local Electric Close
Operating Voltage Catalog Number nderVOItage
v SBARCRALEC Catalog Number
48VDC SB4RC4BLEC SB4TOUV
125 VDC SB4RC125LEC
out Safety Shutters

Accessory

Catalog Number

4000A Envelope

SBSS40

Sliding Secondary Disconnects ©

Accessory

Catalog Number

Sliding Secondary Disconnects

SBSDLT, SBSDLB,
SBSDRT, SBSDRB

@ The catalog number for the secondary disconnects include one each

12-point A and B block.

Control Terminal Blocks *

Accessory

Catalog Number

Control Terminal Blocks

SBTBLT, SBTBLB, SBTBT, SBTBRB

Termina!l Block Mount

SBTBM

@ The catalog numbers for the control terminal block consists of one 12-point

fixed terminal strip.

“T” Connectors

Accessory

Catalog Number

4000A Envelope

SB40TCON

Lifting Device Bracket

Accessory Catalog Number
Drawout Circuit Breaker SBLD4
Neutral Current Transformers

Accessory

Catalog Number

2500 Amps Frame Rating
3200 Amps Frame Rating
4000 Amps Frame Rating

N255B
N32SB

N40SB
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Ordering Information

External Accessories

Key Interlocks Dead Front Shield
Accessory Catalog Number Accessory Catalog Number
Installed on Breaker KISB 4000A Envelope
Provision Only Drawout Circuit Breaker SB40DF L 4
Circuit Breaker 40KIPOF
D t Kl . .
rawou 40KIPOD Remote Indication Panel
Padlock Devices Accessory [ Ca ber
Accessory Catalog Number Remote Indication Relay Panel
Installed on Breaker SBPLB .
Installed on Drawout SBPLD D|5p|ay Module

Accessory
Display Module Wd SBDM

Breaker Close Blocking Device

Accessory Catalog Number . . )
Breaker Closing Blocking Device SBBD or Electronic Tl’lp Unit
. . Catalog Number
Capacitor Trip SBAPM
Accessory Catalog Number 3
Capacitor Trip SBCAP t

Catalog Number

Cell Switches TS31
Accessory Catalog Number .
AL 1B 2CELT gs and File Numbers
2A & 28 4CEL2 File Number
3A & 3B 4CEL3
E9896
4A & 4B 4CEL4 £9896
. rawout Assembly E135453
Mechanical Interlock Accessories E57501
CSA Guide LR57039
Accessory Catalog Number
4000A Envelope
Fixed Circuit Breaker SBMIF40
Drawout Circuit Breaker SBMID40

O
N

O
Q>®
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Electrical Diagrams
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Electrical Diagrams
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Electrical Diagrams
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