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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/orequip-
ment damage will result if circuit breakers are
improperly applied or precaution is notused.

De-energizeallincoming power prior to installation
of circuitbreakers or associated accessories.

Only qualified personnel should work on or around
thisequipment.

Circuitbreaker indicators shown in this booklet are forillustration purposes.only.
Circuitbreakers aretobe installed in “Discharged”and “Open” positiohs only.

IMPORTANT

The information contained herein is general in nature ap@mot Atended for
specific application purposes. It does not relieve the Userofresponsibility
to use sound practices in application, installation,@peratiof, and mainte-
nance of the equipment purchased. Siemens resgrves,the right to make
changes in the specifications shown herein off@makeimprovements atany
time without notice or obligations. Should a Genflict’arise between the
general information contained in this publicatiofy and the contents of
drawings or supplementary material or both, thellatter shall take prece-
dence.

NOTE

*Authorized and qualified personnel—

Forthe purpose of this manualha gtalified person is one who is familiar with

the installation, constructiomer operation of the equipmentandthe hazards

involved. In addition, he hlasthedollowing qualifications:

(@) is trained and authorized to de-energize, clear, ground, and tag
circuits and equipmentin accordance with established safety prac-
tices.

(o) istrainedingheywroper care and use of protective equipment such as
rubber gloves, hard hat, safety glasses or face shields, flash clothing,
etc., inageordance with established safety practices.

(c) is trained imrendering firstaid.

SUMMARY

These“imstructions do not purport to cover all details or variations in
eguipment, nor to provide for every possible contingency to be metin
connection with installation, operation, or maintenance. Should further
infarmation be desired 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 of this instruction manual should notbecome part of or modify
any prior or existing agreement, commitment or relationship. The sales
contract contains the entire obligation of Siemens Energy & Automation,
Inc. Thewarranty containedinthecontract betweenthepartiesisthesole
warrantyofSiemens 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 manufacturingtools
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 inthese characteristics are high
interrupting capacities, high withstand capabilities (mag-
netic stress), high short-time capabilities (overcurrent
heating),andhighmechanicalandelectrical endurances,
withoutmaintenance.

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

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

The SBbreaker is equipped with a tw@®step storedenergy
mechanismforclosingandopeningthébreakercontacts.
After a closing operation, sufficiént energy is retained in
the two-step stored energy mechanism to perform the
tripping function. Themechanismmay be charged man-
ually with the integrated low-force charging handle or
electrically withthe optionalelectric motoroperator. Push-
buttons, switches and‘@elor-c¢oded indicators allow for
easy close and opep@perations.

800 Ampere Frame
1200 Ampere Frame

2000 Ampere Frame

SB Engased Systems Breakers



General Information

Frame Sizes and Frame Ampere Ratings
SBbreakerscomeinthree frame sizeswithframe ampere
ratingsranging 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 800, 1200 and 2000 ampere frame sizes. Frame
ampere ratings for these 3 (three) sizes range from 400
amperes to 2000 amperes.

Frame Sizes and Ratings Combinations

Breaker Breaker
Frame Size Frame Ampere Rating (l,)
800 Amperes 400 Amperes
800 Amperes
1200 Amperes 1200Amperes
2000 Amperes 1600 Amperes
2000 Amperes
Rating Plugs

SBbreakersare designedtouseinterchangeable rating
plugs. Theserating plugs allow the userto customize the
effective ampere rating of the breaker to meet specific
applications. Thelabelonthe frontofthe breaker identifies
the rating plugs that may be used with that particular
breaker.

Available Rating Pilugs

Frame Ampere Ratings (I,) | Rating Plug Values (Amperes) (l,)
400 200, 225, 250. 300, 350, 400
800 400, 450, 500, 600, 700, 800

1200 600, 700, 800. 1000, 1200

1600 800, 1000, 1200, 1600

2000 1000, 1200. 1600, 2000

Interruption and Short Time Ratings

Three short circuit interruption ratings are available to
meet specific applications. The interryptiomatings and
short time ratings are given in the followinggtable.

UL / IEC Symmetrical RMS Amperes-interruptiona

SB Encased Systems Breaker
Voltage| Frame Size Ampere Rating

Standard | Measurement | AC 400 |)800 | 1200 ) 2000
UL Type SBA -‘Standard AIR (Black Label )
489 240 65,000| 65,000| 65,000| 65,000

480 65,000 65,000| 65,000| 65,000
600 42,000] 42,000| 42,000{ 50,000
Type SBS - Alternate AIR (Blue Label)

Interrupting 240 100,000]100,000 /100,000 100,000
Ratings = 480 100,000 (100,000 (100,000 | 100,000
Symmetrical 600 65,000| 65,000| 65,000 65,000
RMS Amperes |JType SBH - High AIR (Red Label)
240 200,000/200,000{200,000{200,000
480 150,000{ 150,000 [150,000| 150,000
600 100,000{ 100,000 [100,000| 100,000

Short Time Ratings

KA T=0.5 secs. 25,000| 25,000| 25,000 35,000
IEC :C“ 100,000{ 100,000 {100,000 100,000
947:2 Interrupting  |415| s

Ratings - l.»| 25,000 25,000| 25,000| 35,000

Symmetrical I

RMS Amperes 690] 65,000/ 65,000| 65,000| 65,000

(50 Hz) l“

ew| 25,000/ 25,000 25,000| 35,000

Theinterruption ratingofthe SB breaker is specified6n the
front cover label, and is further identified by the use of a
“color bar” at the top left of the breaker label. Blue
indicates the “alternate” or the lowest interrtpting cat-
egory. Blackindicates the “standar@” ormiddle interrupt-
ing rating. A Red label indicatesiih@ highest available
interrupting rating forthe SB breaker4

Overcurrent Protection Configurations

Siemens Electronic Trip &nitsforSB breakers are avail-
able insix basic overcurrentiprotection configurations to
meet specific protectiorequirements. Alltrip units come
equipped with Adjgstable Continuous Currentand Long
Time Delay functi@ns. Optional protection configurations
are:

Protection Configuration Identifier
Long Time/ShortTime LS
Longdime/lhastahtaneous LI
LongWimerShort Time/Instantaneous LS

Long Time/Short Time/Ground Fault LSG

LengTime/Instantaneous/Ground Fault LIG
[fong Time/Short Time/Instantaneous/
Ground Fault LSIG

The trip unit that may be used with a specific circuit
breaker is identified on the front cover label.

RMS Current Sensing

The Siemens microprocessor controlled Electronic Trip
Unitexecutes the overcurrentfaultprotection functions of
Siemens SB Encased Systems Breakers. The adjustment
flexibility providedby the trip unit allows the user to easily
accommodate load changes and other protection re-
quirements while still assuring optimum coordination. A
standardfeature of thetrip unitis RMS current sensing. As
opposed to peak-current sensing, RMS sensing mea-
sures 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 currentwaveform.

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

Accessories

Afullfamily ofinternal, external, and remote accessories
are available for Siemens SBEncasedSystems Breakers.
A breaker may be configured with all of the internal
accessorieswithoutchangingthe external physical char-
acteristics. Detailed description of the accessories are
contained in the Accessories section, pages 36-81.

@The information contained herein refers to product instructions and
procedures and is not intended to indicate availability.



Description

Inadditiontothe performance achieved by combiningthe
MCCB and LVPCB technologies, severalinstallation, op-
eration, 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 ahigh-dielec-
tric strength (electricalinsulation). The one piece molded
case (base and housing) provides enhanced structural
integrity. Amidbarrier provides outer wall reinforcement,
integral arcbaffling, andinsulation/isolation between the
two compartments 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

property ofthe thermosetmaterial enhances the safety of
operation. The insulated case physically isolates”and
electricallyinsulatesthe user fromtheinternal highvoltage
contacts.

The arc chambers and main contaetb structure are en-
cased in the back compartment. Thedfip unit, controls,
springs of the stored energy mechanism, and optional
internal ac-cessories are located'in,the front compart-
ment. Access to the front compaftment is by the remov-
able front cover. Since the Barrier between the two
compartments is made fromthesame insulating thermo-
set material as the housing, theuser is physically isolated
and electrically insulatedfrem the main breaker mecha-
nism and contacts Whenithe front cover is removed.




Description

Compact Size

The 800A, 1200A and 2000A frame sizes have acommon
width of 15'%% inches, a common depth of only 12'f
inches, common bus center lines, and acommon mount-
ing footprint. This compact, shallow-depth (even with
drawout breakers) permits stacking of six 800 ampere,
1200 ampere orfour 2000 ampere breakersinastandard

800AFrame Size
1200AFrame Size

2000A Frame Size

800A Frame Sizes
1200A FrameSizes
2 3 4 5 6

aras
v

NSNA
NN

2000AFrame
Sizes
N
NNSNSN

Ressible number of 800A and 2000A Frame Sizes in a 90-
inch' Switchboard

switchboard. Thiscompact packagingis madg possible
by theinsulated-encased construction and thermal per-
formanceofthe SB nreaker. Evenwhen operated at 100%
oftheframerating, no additional ventilation is required for
the 800A, 1200A and 2000A frames. Detalled outline
drawings of the breakers and dfaweut elements are
includedinthe Outline Dimensignsséction, pages 82-93.

Example: Six 800A Siemens SB Encased Systems Breakers
can be stacked in a 90-inch switchboard



Description

Bus Spacing and Connections

Specificinstallation features of the SB breakers include 5-
inch pole spacing, and vertical or horizontal bus con-
nections. The 5-inch pole spacing allows for a standard
bus connection as specified in UL 891, eliminating the
requirement for additional thermal testing. The optional
vertical or horizontal bus connection is available on both
fixed or drawout constructed breakers. Detailed outline
drawings are containedinthe Outline Dimensions section,
pages 82-93.

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. Whenthe
breakeris closed, spring energy is consumed, and suffi-
cient energy is retained in the breaker to perform the
trippingfunction.

The stored energy mechanismmay be charged manually
(standard) or electrically (optional). Pushbutton controls
allow foreasyopeningandclosing. Color-coded indica-
tors 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 breakeris now prepared for arapid opens
close or open-close-openoperation.

Main stored energy.gprings located in the front compartment

Centralized Controls

The manual charging handle, pushbutton control switehes,
and color-coded indicators are grouped in the central
escutcheon onthe front cover. The U-shaped construc-
tion ofthe charging handle provides for afirm grip regard-
less of the position of the breaker inghe switchboard. For
safety, the charginghandleandpush:t0-Close pushbutton
are interlocked. This interlock préxentsithe breaker from
being closed unlessthe chargifighahdle is in the stowed
position, the position to which ifwilkautomatically return
whenitisreleased. The interlockalso prevents the breaker
from being manually charged, if the Close button is de-
pressed. Operating instguctions for the stored energy
mechanismand conffélsareinthe Operating Instructions
section, pages 16427.

Spring Charged Contacts Closed

Contacts Open

- | Spring Discharged

. Push To Close Lock Open

Electric Close

Centralized controls and color-codedindicators



Description

Stationary and Moveable Drawout Elements

Simplified Minimum Depth Drawout Mechanism
Thetwoelements 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 of
the stationary drawout element. Forinspection purposes,
the moveable drawout element may be rotated on the
extensionrails whentherails are fully extended. Detailed
outline drawingsofthe stationary and moveable drawout
elements are in the Outline Dimensions section.

There are four positions of the moveable drawout element:
1.) connected, 2.) test, 3.) unlocked (only), and 4.)
unlocked/withdrawn. A “racking” mechanismwith alow-
force pump handle is usedto move the moveable drawout
element between the connected, test, and unlocked
positions. Sincethe pump handieisanintegral partofthe
racking mechanism, no auxiliary racking device ortoolis

Secondary
Disconnects
(right side)

Bus Stabs

Extension
Rails

Stationary Drawout Element

Line Side

! B P18

Bus Stab (In
Stationary
Drawout
Element)

Load'Side

e =

Connected Test
Position Position

Side'View Shown

required. Inthe unlocked positionthe moveable drawout
elementis disengaged fromthe racking mechanism. The
moveable drawout elementcan be easily pulled between
the unlocked position and the withdrawn position. A color
coded indicator displays the position of the moveable
drawoutelement.

In addition to the integral pump handle, two levers are
used to control the movement ofthe moveable drawout
element. A single interlock leverautomatically locks the
moveable drawout elementwhenjitreaches thetestor the
connected position. The'moveable drawout element is
released to move to thg nextposition by simply pushing
andreleasingtheinterloCklever. Pushingandreleasing
the interlock lever with the SB breaker contacts
closed will openthe breaker. It is not necessary tohold
the interlock levefto rack the moveable drawout element.
Adirectional shiftleVer determines the directionthe move-
able drawout elemént willmove when the pump handleis
pulled or pushed.

Secondaradisconnect sliding terminal blocks for termi-
natifig internal accessories are mounted on the sides of
theé statiopary and moveable drawout elements. The sec-
ondary disconnects arematedasthe moveable drawout
element is moved from the withdrawn position to the
unlecked position. The terminal points of the secondary
disconnects are identified in the Accessories section.

Stepby stepinstructions on operatingthe rackingmecha-
nism and rotating the moveable drawout element are
contained inthe Operating Instructions section.

Moveable
Drawout
; Element

Finger
Clusters

Secondary

Disconnects Directional

(left side) Shift Lever Racking
Interlock Lever and Position Pump
Padiock-Dsvice Indicator Handle

Moveable Drawout Element



Description

Electronic Trip Units For Siemens SB Encased Systems Breakers

Information

The Electronic Trip Unit is a microprocessor controlled
multi-function overcurrent protective device for applica-
tion with Siemens state-of-the-art family of SB Encased
Sys-tems Breakers. The adjustmentflexibility provided by
the trip unit allows the user to easily accommodate load
changes and other protective requirements while still
assuring optimum coordination. In addition tothe 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
tomeetspecific applications.

Foreaseofinstallation and interchangeability in thefield,
thetripunithas been designedasaplug-in unitto 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 unitsare available in six basic overcurrent protection
configurationsto meet specific protectionrequirements.
Alltrip units have Adjustable Continuous Current and Long
Time Delay. Optional protection configurations are;

Protection Configuration Identifier
Long Time/Short Time (£§)

Long Time/Instantaneous (Lh

Long Time/Short Time/Instantaneous (ZSh
Long Time/Short Time/Ground Fault (LIG)
Long Time/Instantaneous/Ground Fault UG)
Long Time/Short Time/Instantaneous/

Ground Fault (£SIG)

As standard features, the trip unit has tw@built-in-test
functions and afaultidentificationfuhction. System Check
is a built-in-test function that contifiwously checks the
status of the microprocessor and pretective algorithms.
A green LED on the front panel blinks approximately
every 3 seconds when the"mieroprocessor is properly
cycling through its protectioft routines. Integral Testis a
built-in-test that allewSthe user to exercise the trip unit
electronics. LED jndicatorsdisplay the testing status. Trip
Statusis afaultidentification function that stores informa-
tion when a fault'@lrrent'causes the trip unit to trip the
circuitbreaker. By presgingthe Query buttontheusercan
display the cause of the breakertrip byilluminating one of
four LED’s: OL (@verload), ST (short time), SC (short
circuit), ohGF (ground fault).

Additional optional featuresinclude:

Display Module forlocal currentmonitoring (field'aadable)
Zone Selective Interlocking

Communications for remote monitoring

| S"MENY | o RatingPlug

Q

SYSTEM

Curve
Adjustments

Instantaneous
Pickup

x!,

Ground
Fault
Pickup
1g=%l,,

Ground
Fault
*“ Delay
'3 Secs
12t @5l

©

Tri © —_— i
[Query Stla'ius oL ST sC. GF J Faultlndlcators

TEST

___Built-in
TestFunctions

Display

Module Maximum Demand

Present Demand
__Plug-in
Display Module

Amps % Continuous Amps

Electronic Trip Unit Adjustment Panel (2000A illustrated)



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

Installation instructions for systems breakers, trip units,
andrating plugs are presented in this section. Installation
instructions for accessories that may be installed in the
field are presentedinthe Accessories section.

Installing Drawout Constructed SB Breakers
Drawout constructed SB breakers are designed to be
installed fromthe frontinto a switchboard with aminimum
width opening of 19 inches. The stationary drawout ele-
mentmay be secured in the switchboard atthe frontand
rear to vertical supports, or 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 inthe Outline Dimension Drawings section, pages
82-93. The outline dimension drawing of the stationaty
drawout element for the 800A and 1200A frameislocated
on pages 82-83; for the 2000A, pages 86-87.JdheleCa-
tions of the mounting holes and the recommendediscreviis
are depicted on the drawings. If the stationaryadraweut
elementis securedtovertical supports, aminilurnofeight
screws and bolts should be used, four atthefrontand four
attherear.

Carefully uncrate the stationary drawouttelement. Re-
move all packing material with the E€xception of the tie
wraps holding the extension rails inplace. Depending
upon the installation scheme, it'fgay Be necessary to
remove the tie wraps on the gxténsiof rails just prior to
securing the stationary drawgut elgment in the switch-
board. If the stationary drawoutelément is securedto a
pallet, removethe securing device.

If the preferred rear mountig'surface isto be used (see
OutlineDimensign Drawings,section), remove the eight (8)
3/g"-16 bus supfort Polts. Do not loosen or remove '/"-
20 bus support'screws. Use the 3k"-16 bolts to secure
the rear of the stati@flary drawout element when it is
installed. Torque %/s™16 bolts to 18-22 ft. Ibs.

Attachlifting devicetoidentifiedlifting points only.

The stationary drawout elementcanbe manually liftedand
held in position as it is being installed. However, if pre-
ferred, 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 elementcanbe easily balanced asitis
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.) Liftingdevices should not be attached toany other
points. The stationary drawout element should not be
lifted by the primary stabs.

Lift the stationary drawout element into position and
secureitin place. Removethelifting device.

Removethetie wraps securingthe extensionrails. Check
to ensure that no packing or other foreign material im-
pedes railmovement.



Frame Installation Instructions

Moveable Drawout Element

Installing the Moveable Drawout Element

The outline drawing of the moveable drawout element for
the 800A and 1200A frameis located on pages 84-85. The
outline drawing of the moveable drawout element for the
2000A frame envelopeislocatedon pages 88-89.

Carefully uncrate the moveable drawout element and
remove all packing material with the exception of the
colored tape holding the racking pump handle in place.
ltems such as alabel fora deadfront shield and keys for
the SB breaker with akey interlock accessory willbe taped
to the top of the moveable drawout element. If the move-
able drawout element is secured to a pallet, remove the
securingdevice.

Lift bysmsing rear guide post.

Liftythe meveable drawout element over the extension
rails."Align the moveable drawout element such that the
supportBfackets straddlethe inside guide rails. Carefully
lowenrthe moveable drawout elementontothe rail guides.
Remove the lifting device. Remove the tape holding the
facking pump handle.

Preferred Lifting Arrangement

Attachthe lifting deyicetaccessory as illustrated. Iflifting
straps are usedingteado fthelifting device accessory, the
lifting straps shalld go'between the primary contacts. In
either of these arfrangements, the moveable drawout
elementmay be balanééd asitis being lifted by a crane or
hoist. The moveable drawout element should not be lifted
by the primary contacts.

Pull out tRe extension rails on the stationary drawout
elemenbfullyto the withdrawn position.
Support Bracketand Guide Ralil

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 ofthe
moveable drawout element must be in the “unlocked”
position asillustrated andtheinterlock lever is in the “up”
position. Duringshippingandhandlingthecrank pins may
have rotated out of position. If so, rotate them to the
proper position. The moveable drawout elementmay now
be moved/racked into the stationary drawout element.
Rackinginstructionsarelocatedinthe Operating Instruc-
tions section.

Crank Pinin Unlocked position.

Crank Pinin Test position.

Crank Pinin Closed or Connected position.

Interlock Levermechanism

Installing Fixed-Mounted SB Breakers

Preparéthe switchboard for installation of the SB breaker
in accordancewith the outline drawings at the end of this
seation,, [he oltline drawing for the 800A and 1200A
framelislocated on pages 90-91. The outline drawing for
the2000Aframeislocatedon pages92-93. The locations
ofthemeuntingholes andtherecommended screws are
depicted onthe drawing. All four mounting screws will be
bised%o 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 securedtoapallet, removethe securing device.

gL

o IR

Lifting straps should go between the stabs.

Attachthelifting strapsasillustrated. The breaker should
not be lifted by the primary stabs; the lifting straps should
go between the stabs. In this arrangement the breaker
may be easily balanced while itis being lifted by acrane or
hoist.

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

11



Installation Instructions

Electronic Trip Unit

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn power off and lock out supply-
ing device before installing.

Spring Charged Contacts Closed

Spring Discharged

Contacts Open

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

Installation of Electronic Trip Unit
The SB Breaker has a built-in interlock device thatgre-
vents the breaker from being closed when there is figt, an
installed trip unit. This same interlock device willtrip the
breaker when the trip unitis removed.

% o

1.) Remoye the 8 screws from breaker front cover.

Toingtallthetrip unit, the front cover ofthe breaker must
first Be removed. This is done by removing the four (4)
regessed Phillips head screws in positions 2, 3,6, and 7
andithefour (4) Phillipshead screws in positions 1, 4, 5and
8thatihold the front cover in place.

12

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

24) Lifroff front cover.

Ontrip units with ground fault protection, the ground fault
selection switch on the side of the trip unitmust be setto
the appropriate sensing scheme—Residual or Source
Ground/Zero Sequence—prior to installing the trip unit.
Thetrip unitis pre-setatthe factorytoaresidual sensing

i Re & & i i “ TN
3.) SetGround Fault Selection Switch



Installation Instructions

Electronic Trip Unit

scheme.

Beforeattemptingtoinstall the trip unit, check the label on
the side of the unit to make sure that it is the proper unit
forthe SB breaker. Abuilt-inrejection scheme will prevent
theinstallation of a trip unitinto abreaker for whichitis not
intended.

S
g1

SIEMENS

. Type SB Trp Unit
Cat No. 3B2TLIG SERTAL MO : 80857
For use with Types SBASBSSBH.  Cucull Breakers Frame Ratng: 3% -

; @® {isted Circuit Breaker Trp. Unit Issue No. G126 ) @ ®
i y ton . NC 28412

i l

4.) Check label on side of trip unit.

This scheme consists of two pins onthe support plate on
which the trip unit will setinto two matching holes in the
bottom ofthe trip unit. If the holes in the bottom ofthe trip
unitcannot be aligned with the pins, the trip unit cannot be
installed in the SB breaker. If there is any doubt aboutatfip
unit being the proper trip unit for a breaker, holdfthe trip
unit upside downand checkthe alignmentofthe pingand
holes.

5.) Cheékgdorproper pin alignment.

| £ SHE
o pLower trip unit onto support plate.

After the connector has beenmated, lower (push)thetrip
unitontothe supportplate. The pins onthe support plate
will fit into the holes in the bottom of the trip unit.

7.) Secure trip unit.

Secure the trip unit in place with the retaining screw
located at the top of the trip unit. Torque to 6-8in. Ibs. If
trip unit top is not secured properly, the interlock will
prohibitclosingofthe breaker.

13



Installation Instructions

Electronic Trip Unitand Rating Plug

8.)Replace circuit breaker front cover.

Replacethefrontcover. Then, replace the eight (8) front
COVEr screws.

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

14

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn power off andilock out supply-
ing device befofe installing.

Contacts Closed

Spring Charged

Spring Discharged

Contacts Open

CAUTION: Doinot 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.

Cheek 10 see thatthe breaker is open before inserting or
remaving arating plug. The breaker should always bein
theopen position when there is not a rating plug in the
trip unit.

1.) Removethetripunitscrewsthatholdthetransparentcover.

Therating plug and adjustments on the front panel ofthe
trip unit are protected by a transparent cover. Prior to
installing a rating plug or setting the adjustments on the
trip unit, this cover must be removed. Unscrew the two
screws that hold itin place.

2.) Withasmall screwdriver, gently pry the coverloose atone
endandremoveitcarefully.



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 arating plug into a trip unit for
whichitis notintended, the receptaclein the trip unit has
been keyedtorejectimproperrating plugs.

3.) Checklabelontherating plug.

Checkthe rating plug label to verify that it is the proper
plug for the trip unit. If itis not a proper plug, the pins will
not matewiththe plug receptacle.

4) Toinsertrating'pluggalign plug with plug receptacle and
pressintoplace:

Toinsert arating plug in the trip unit, align the plug with
the plug receptacle and press the plug into place. The
clips orthe plug and the compression fit hold the plug
in plage, eliminatingtheneedforscrews or latches.

Towemeve a rating plug, squeeze the clips and pull the
plug from the plug receptacle. Since the plug is held in
place by compression, some force will be required to
remove the plug. Do not close the breaker withtherating
plug removed fromthetrip unit.

5) Tokeplace the cover, bow slightly inthe middle, and snap
Into plage.

After thérating plug has beeninserted and the necessary
setting adjustmentshave been made (see Fault Protection
Adjustments, pages 29-33), replace the cover by sliding
the protective shield into the top lip of the trip unit, bow
glightly in middle, and press down with thumb on bottom
to snap shield into place. Replace the two (2) special
retaining screws.

oo Sl

6.) The cover may be sealed with alead seal for tamper evident
protection.

Afterthe cover has beenreplaced, awire may be inserted
throughthe holes in the screws and secured with ameter
seal. Thiswillhelp preventtampering.

15



Operating Instructions

Part One — Operating the SB Encased Systems Breaker

General Instructions

The instructions for charging the stored energy mecha-
nism, closing and opening the breaker, and positioning
and rotating the moveable drawout elements of the
drawout-constructed SB breakers are presented in this
section. The trip unit’s standard test and monitoring
functions are also presented. These instructions are
grouped into three parts: Part One - Operating the SB
Breaker, Part Two- Manipulating the Moveable Drawout
Element, and Part Three - Monitoring the Electronic Trip
Unit. Before bringing the SB breaker on-ling, the user
should be familar with the test and monitoring functions
presented in Part Three. Operating instructions for the
accessories are presentedinthe Accessories Section.

Operating the SB Breaker

The SB breaker controls and charging handle¥ef the
stored energy mechanism are located in the central es-
cutcheon of the front panel. Standard controls are Push
ToClose and Push ToOpen pushbutton switches. Color-
codedindicators display the charggd/discharged status
of the stored energy mechanism an@ the closed/open
statusofthe breaker. Positions areavailable inthe central
escutcheon for a key interio€kgandsan Electric Close
pushbutton.

Push ToClose (@© Position for

® Stored energy

statusgindicator

mechanism pushbutton Electric Close
spring charged/ switch push-button
spring discharged

® Circuitbreaker
Closed/Open
statusindicator

® Position for
Key Interlock

® Push To Open
pushbutton
switch

SB ERgased'Systems Breaker controls and indicators

16




Operating Instructions

Part One — Operating the SB Encased Systems Breaker

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn power off supplying device
before installing.

Manually Charging the Stored Energy Mechanism
The stored energy mechanism may be charged with the
SB breaker open or closed. If the stored energy mecha-
nismis charged with the breaker open, sufficientenergy is
stored to close and then open the breaker without re-
charging. Ifthe stored energy mechanismis charged with
the breaker closed, the operating sequence of open-
close-openmay be executed withoutrecharging

Tomanually charge the stored energy mechanism, pull
the charging handle. Four or five full strokes, @m8everal
partial strokes are required to fully charge the stored
energy mechanism. When the stored energy,mechanism
is fully charged, the charging handle will berestrained by
aninternal stop, and the “Springhakged”/"Spring Dis-
charged” indicator will poirto “Sering Charged.” The
charging handle will return to the stewed position when
released.

If an optional electric motor operator is employed the
electric operator will autémati€ally recharge the stored
energy mechanism 4when the breaker is closed. If the
electric operator issdisabied, the stored energy mecha-
nism may be chargedmanually.

CAUTION: When handle is against bottom stop as
illustrated, donotexert further downward pressure
- potential damage to housing or handle may occur.

B s
rosies

= Foins
SBA 2000

0 ...
- urer Imernuing Faiog
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L
Trip Units
iy s
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Tomanually charge the stored energy mechanism,

pullthe charging handle downward four or five strokes.
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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 reasons.
Todischarge the energy, push and hold the “Open” push-
button then push the “Close” pushbutton.

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

Standard closing-prevention devices requirethatto close
the breaker there be a trip unit in the SB breaker, the
storedenergymechanism be fully charged and the charg-
ing handle be in the stowed position. On drawout con-
structions, the interlock lever must be in the interlock
engaged position.

Accessories that inhibit the breaker from being locally
closedarepresentedinthe Accessories section. Included
are aclosing-blocking device foruse with remotely-oper-
ated circuit breakers, key interlocks, and other locking
devices.

1 ‘Bpring Charged
g sz,

Bischarging energy in the stored energy mechanism.
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Closing the SB Breaker Locally

Before the breaker can be closed, the stored“emergy
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 isgto push the “Close”
pushbutton. When the breakeég,is ‘¢lésed the “Contact
Closed"/*Contact Open” indicatorwillypoint to “Contact
Closed.”

WARNING - If the “Close” pushbuttonis depressed when
the breaker is closed and the,stoFed energy mechanism
charged, the stored enérgy wilbbe discharged. This will
create an abnormallyasRigMstiock condition which may
resultin anuisance©pening of the breaker.

Spring Chiarged Contacts Ciosed

Contacts Open

Spring Discharged

In@icates that the circuitbreaker is “closed” with the springs
inthe charged position.

Spring Charged Contacts Closed

Spring Discharged

Contacts Open

Indicates that the circuit breakeris “open” with the springs in
the discharged position.

Opening the SB Breaker Locally

Tolocallyopenthe breaker, pushthe “Open” pushbutton.
Whenthebreakerisopen, the “Contact Closed”/*Contact
Open”indicator will pointto “Contact Open.”

Built-in safety devices will trip the SB breakerwhen thetrip
unit is removed, or if the interlock lever on the drawout
mechanismis depressed. Performing the trip unitintegral
test in the trip mode will also trip the breaker.



Operating Instructions

Part Two —Manipulating the Moveable Drawout Element

Manipulating the Moveable Drawout Element

Therearefour positionsofthe moveable drawoutelement.
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-
nectedandthe moveable drawoutelementislockedinto
position. In the testposition, the primary stabs are discon-
nected, the secondary contacts are connected, and the
moveable drawout element is locked into position. The
unlocked positionis a transition position between the test

position and the withdrawn position. Physigally, the un-
locked position andtest position are the same-However,
inthe unlocked position, the moveable drawout element
isdisengaged fromthe interlock mechanism,, The breaker
shouldnot be tested when the moveable drawout element
isinthe unlocked position. In the withdrawn position, the
secondary contacts are diséennecétedand the moveable
drawoutelementis disengagedfromthe interlock mecha-
nism. The moveable drawoditeélement can be pulledtothe
fully withdrawn position where|it can be inspected or
removed from the statidnary@rawout element.

Bus Bus
Stab Stab
Finger
Cluster
Finger
Cluster
Test Connected

Moveable drawout element in the Connected position

@onnected Position

N

lement indthé\lest or Unlock

Moveable drawout e

/ =

ed position

Bus Bus
Stab Stab
Finger Finger
Cluster Cluster
Test Unlocked

Test and Unlocked Position

Moveable drawout element in the Withdrawn position

line

Bus Bus
Stab Stab
Finger )
Cluster Finger
Cluster
Unlocked Withdrawn

Withdrawn Position
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Operating Instructions

Part Two—Manipulating the Moveable Drawout Element

A DANGER Directional Shift Lever

The directional shift lever determines the directiomfthe

Hazardous Voltage. movable drawout elementwillmove whenitisracked. The
Will cause severe injury or death. lever has three positions: racking-out, neutral, and rack-
If practical turn power off and lock out ing-in. When the lever is in the racking-out position
supplying device before manipulating (pulled all the way out), the moveahl€ drawout element
the Moveable Drawout Element. may be racked from the conneetedipdsition to the test

position, and from the test positien te*the unlocked
position. When the lever is seffinytheneutral position
(located midway between the facking=in and racking-out
positions), the racking pump,handle’is disengaged from
therackingmechanism. Inthe raeking-in position (pushed
allthewayforward), the méweable drawout element may
beracked fromthe unlocked position to the test position,
and from the test position tothe connected position.

Racking Controls

Abuilt-in, low-force pump handle and two control levers
are usedtorack the moveable drawout element between
the connected, test, and withdrawn positions.

® Moveable © Position ® Racking
Drawout Indicator Pump:
Element Handle
Interlock © Stationary ®)Directional
Level Drawout Shift Lever
Element

Racking Controls Locations

2.) Neutral position

3.) Racking-In position

20



Operating Instructions

Part Two - Manipulating the Moveable Drawout Element

Racking Pump Handle

A low-force pump handle is used to rack the moveable
drawout element. The pump handle is anintegral part of
the rackingmechanism, eliminating the need for an aux-
iliary racking device. Ifthereis any resistance inreturning
the pump handle to the stowed position, set the direc-
tional shiftlevertothe neutral position. The racking pump
handle canthen be returnedtothe stowed position.

Racking Pump Handle in full stroke position

Drawout Position Indicator

Acolor-codedindicator displays the position of the move-
able drawout element: connected (red), test (yellow), and
unlocked (yellow). Whenthe moveable drawaut elementis
being racked from one position to.another position, the
indicator will display the more criticalgosition. The con-
nected positionis defined to'the MeFe criticalthanthe test
position and the test position tohe mMore critical than the
unlocked position. This méans, that when racking the
moveable drawout element fromthe connected position
to the test position, the iAdicater will continue to display
the connected positign untihthe moveable drawout ele-
ment has been rackedalldhe way to the test position.
Conversely, wheniracking fromthetesttothe connected
position, the indicator will display the connected position
assoonas theSBbreaker is moved towardthe connected
position, The process isthe same when racking between
the test'and unlocked positions.

Unlocked Test Connected
Position Position Position
(Yellow) (Yellow) (Red)

Drawout Position Indicator
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Operating Instructions

Part Two—Manipulating the Moveable Drawout Element

Fully Withdrawn and Unlocked Positions

To move the moveable drawout element from the fully
withdrawn positiontothe 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
positiontothe fully withdrawn position, pullthe moveable
drawout element outward until the extensionrails are fully

extended.

Pushing and pulling the moveable drawout elementbetween the withdrawn and unlocked positions

22



Operating Instructions

Part Two —Manipulating the Moveable Drawout Element

Unlocked Position to Test Position

Racking the moveable drawout element from the un-
locked positiontothe test position engagesthe moveable
drawout element with the stationary drawout element. The
physicalposition ofthe moveable drawout element will be
unchanged.

Torackthe moveable drawout element fromthe unlocked
position to the test position:

.

2.) Pull the interlock lever down to the interlock disengaged
position. (lilustrated beneath padiock device.) If the breaker
cbntacts are closed, pulling the interlock lever down will trip
thelpreaker.

s ARFA ; ; ‘
3.) “Rumpitheyracking pump handle untilthe moveable drawout
element has reached the test position.

4.) When the moveable drawout element reaches the test
position, the interlock lever will automatically returnto the
interlock engaged position, the racking pump cannot be
pumped, and the position indicator will display that the
moveable drawout element is in the test position.

Bus Bus

Stab Stab
Finger Finger
Cluster Cluster
Test Unlocked

Relative position of finger clusters to bus stabs.
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Operating Instructions

Part Two—Manipulating the Moveable Drawout Element

Test Position to Connected Position
To rack the moveable drawout element from the test
position to the connected position:

& A

3.) Pumptheraeking pump handle until the moveable drawout
element istin the connected position.

1)

4.) Assoon asthe moveable drawout elementis racked from
the test position, the position indicator will display that the
moveable drawout element is in the connected position.
However, the moveable drawout element will not be com-
pletelyinthe connected position untilthe interlock leverhas
automaticallyreturnedtotheinterlock engaged position.

2.) Pullthe interlock lever dowmite thé®interlock disengaged
position. (lllustrated beneath padlock device.) Ifthe breaker
contactsare closed, pullingthe interlock lever down will trip

the breaker.
Bus Bus
Stab Stab
Finger
Cluster
Finger
Cluster
Test Connected

Relative position of finger clusters to bus stabs.
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Operating Instructions

Part Two—Manipulating the Moveable Drawout Element

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.

Connected Position to Test Position
To rack the moveable drawout element from the con-
nected position to the test position:

Check to ensurethatthe SB breaker is open (if the breaker
is closed and the interlock lever is moved to the interlock
disengaged position, the breaker will trip).

3.) Pump the racking pump handle until the moveable drawout
elément Is (0 the test position.

4.) When the moveable drawout element reaches the test
position, the interlock lever will automatically return to the
interlock engaged position; the racking pumphandlecannot
be pumped; and the position indicator will display that the
moveable drawout element is in the test position.

Bus Bus
Stab Stab
Finger
Cluster
Finger
Cluster
Test Connected
Relative position of finger clusters to bus stabs.

29, Pulfthe interlock lever down to the interlock disengaged
position. (llustrated beneath padlock device.) If the breaker
contacts are closed, pulling the interlock lever down will trip
the breaker.
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Operating Instructions

Part Two —Manipulating the Moveable Drawout Element

Test Position to Unlocked Position

Racking the moveable drawout element from the test
position to the unlocked position disengages the move-
able drawout element from the stationary drawout ele-
ment. The physical position of the moveable drawout
elementwillbeunchanged.

To rack the moveable drawout element from the test
positiontounlocked position:

1.) Set the directional shift lever to the racking-out positien.

a2
Pull the iaterlock lever down to the interlock disengaged
positions(llustrated beneath padlockdevice.) Ifthe breaker
contacts areclosed, pulling the interlock lever down will trip
tRe bréaker.

26

, g T y i :
Pump the racking pmp handle until the moveable drawout
elementis,in theunlocked position.

3)

4.) Whenthemoveable drawoutelementreachestheunlocked
position, the interlock lever will automatically return to the
interlock engaged position, and the position indicator will
displaytheunlocked position.

Bus Bus
Stab Stab
Finger Finger
Cluster Cluster
Test Unlocked

Relative position of finger clusters to bus stabs.



Operating Instructions

Part Two—Manipulating the Moveable Drawout Element

Rotating the Moveable Drawout Element

For inspection purposes, the moveable drawout element
can berotatedonthe extensionrails. Clearances required
torotate the moveable drawout elementare on drawings
located in the Outline Dimension Drawing section. Note
that the moveable drawout element is designed to be
rotated only in the illustrated direction. Do not attempt to
rotate the moveable drawout element in the opposite
direction.

1.) Pull the moveable drawout element to the fully'withdrawn
position, holding the moveable drawaut element as de-
picted above.

2., Notethe depressions atthe end ofthe extensionrails. Asthe
moveable drawout element is rotated, the ends of the
supportbrackets willrestinthese depressions, preventing
the moveable drawout element from sliding on the ex-
tensionrails.

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Prior to rotating the Moveable
Element turn power off and lock
out supplying device.

3.) Rotate the moveable drawout element forward to the de-
sired position forinspection.

4.) Whentheinspectionis complete, carefully lower the move-
able drawoutelementtoits normal position on the extension
rails. (Above photo depicts maximumrotation.)

CAUTION: Use extreme care when rotating circuit
breaker assembly, unit may dislodge — personal
injury or equipment damage may result.
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Operations—Functions and Adjustments

Part Three — Monitoring the Electronic Trip Unit

General Instructions

The trip unitexecutes its overcurrent protection functions
based on the rating plug value and the settings of the
currentadjustments. Therefore, care should betaken by
the user to make proper selections and settings.

An adjustment will automatically revert to its minimum
possible settingwhenever achangetothe adjustmentis
beingmade. This may cause inadvertent trippingofthe
breaker if the adjustment is made with the breaker in the
closedposition. Therefore, Siemens recommendsthatall
adjustment changes bemade withthe breakeropen.

Tosetanadjustment, place aslotted screwdriver ontothe
point-to-point adjustment switch androtatethe switchto
the desired setting.

The figure onthefollowing page describes the region of
the time current curve that is being effected by each
adjustment.

For complete information on setting the individual adjust-
ments see the Information and Instruction Guide for the
Electronic Trip Unit, Bulletin 2.20-3A. Fortime current trip
curves contactyourlocal Siemens salesoffice.
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Operations—Fault Protection Adjustments

Trip Unit Current Shaping Adjustments

(This curve is for illustration purposes only)

1000

100

10

Time in Seconds

1—1 Cycle

01

10000

Amperes in Multiples of Rating Plug Value

0

(1) Continuous Ampere Setting Region

The allowable continuous operating amperes,is set to a percent of the

rating plug value. Note that the maxipdumiieontinuous ampere is set by

theratingplugvalue, |,.

(2) Long Time Delay Region
The longtime delay is setto an inversellétramp function delay calibrated at
6 times the rating plug value, I%

(3) Short Time Pickup Region
The shorttime pickup isfset to a multiple of the rating plug value, |,.

(4) Short Time Delay Region
The short time delay is settoeither a fixed delay (illustrated) or aninverse
[’tramp function defaycalibrated at 8 times the rating plug value, |,.

]

(5) Instantaneous)Pickup Region
The inst@mtaneoUs pickup is setto a multiple of the rating plug value, |,.

(6) Ground,Fault Pickup Region
The ground faulppickup is setto a percent of the frame ampere rating, |,..

(7) Ground Fault Delay Region
The ground fault delayis setto either afixed delay (illustrated) or aninverse

Ptramp function delay calibrated atone half of the frame ampere rating, |,
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Operations—Long Time Fault Protection

Adjustable Continuous Amps and Adjustable Long Time Delay

%ly 75 Continuous SIEMENS
65
60 85
O
50 SYSTEM
CHECK
=
55 14 Long
Time
4 17 Delay
Secs
2.5 @6 xI,

Adjustable Continuous Amps

The Continuous ampere adjustment sets the current level at
which the breaker will continuously operate without initi-
ating a tripping sequence. On Siemens Electronic Trip
Units, the continuous operating current may be set to 50,
60, 65, 70, 75, 80, 85,90, 95, and 100% of the rating plug
value |,.

Xy
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1001
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o
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3
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%h 70 75
65 80 \ . .
Available Switch Settings
60 85 (All Frame Sizes)
<0 for Adjustable Continuous Amps
90
108y, 95

Adjustable Long Time Delay

The Long Time Pickup is nominally set at 115 percent of
the continuousamps setting. The Long Time Delay adjust-
ment is used to set the tripping delay of the SBybreaker
based on the magnitude of the overcument condition. On
Siemens Electronic Trip Units, the long time, delay, which
is an inverse It ramp function, maybe setdo a calibrated
value of 2.5, 4, 5.5, 8, 10, 14, 1Z, 21025, or 30 seconds
ata current equal to 6 times | 4

ContinuousiOperating Current
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TimS Available Switch Settings
4 7 Delay (All Frame Sizes)
25 21 Secs  for Adjustable Long Time Delay
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LongTime Delay



Operations —Short Time Fault Protection

Adjustable Short Time Pickup and Adjustable Short Time Delay

15 @8x|,
it

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, 2.5, 3, 4, 5, 6, 7, 8, or
9 times |,.

10000

1000

100

Time (Seconds)
)

.01

6  Avaiable Switch Settings

Shert, Time Pickup

Adjustable Short Time Delay

The Short Time Delay adjustment is used to set the time
interval the breaker will wait before responding to the
current value selected on the Short Time Riekup adjust-
ment. There are two modes of gperation of this adjust-
ment on all Siemens Electronic [Iripg@nits; one is a fixed
delay, the other is an inverse¥ét ramp delay. The I°t Delay
has the characteristic of beingaversely proportional to
the square of the magnitude ofthe overcurrent condition.
This meansthat higher overcdrrent conditions have shorter
delays and conversely Iower @vercurrent conditions have
longer delays. This eharacteristic allows for better coor-
dination with dowastreamfcircuit breakers and fuses. In
thefixed delay mode the Short Time Delay may be setto
.07, .1, .15, .2, ori@seconds. Inthe inverse I°t ramp Short
Time Delaymode, the delay may be set to a calibrated
value of .07, .1, .15, .2, or .3 seconds at a current equal
to 8 timesyl,.

xIr

1
10600

Short Time
Fixed Delay

Available
Switch Settings
(All Frame Sizes)

1000

Short Time
I’tDelay
100
.07
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Operations—Instantaneous Fault Protection

Adjustable Instantaneous Pickup

Instantaneous
Pickup
7 xl

Adjustable Instantaneous Pickup

The Instantaneous Pickup adjustment is used to setthe
current level at which the breaker will trip without an
intentional time delay. Non-delayed tripping, as aresult of
asevereovercurrentcondition, minimizes potential dam-
age to electrical systems and equipment. On Siemens
ElectronicTrip Units thelnstantaneousPickup adjust ment
may be setto 1.5, 2, 3,4, 5,6, 7,8, 10, or 12times |,.

Instantaneous Override

On all trip units, an instantaneous override functiofhas
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 its short time
capability; however, it is self-proteCtinggabove these
values.

Breaker SHort Time kA Rating

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

1200A 26

2000A 35

Discriminator Circuit (Making Current Release)

This circuitoverridesthe shorttime delay function should
the breaker attemaptteclose into afaulted system, tripping
the breakepinstantaneously. The discriminator functionis
enabled forthe firsi@'cycles of current flow, after which
normalshorttimeeharacteristics operate.

1
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1000

100

Time (Seconds)

.01

7 Available Switch Settings

Instantaneous Pickup
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R
10080 &

1000

100

Time (Seconds)
IS

.01

Instantaneous Override (lllustrated with Short Time Fixed Delay)



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 currentatwhich circuit interruption will be
initiated. Together with the Ground Fault Delay, this ad-
justmentallows selective tripping between main and feeder
orotherdownstreambreakers. The available ground fault
pickup settings, as a percent of the SB breaker frame
ampererating |, are giveninthe table below. Incompliance
withthe National Electric Code (NEC 230-95), no trip point
settingexceeds 1200 amperes.

Frame Ampere
Rating I, Available Setting % I,
400A 20 25 30 40 50 60 70 8Q 90GnAT100
800A 20 25 30 40 50 60 70 80W,90 1400
1200A 20 25 30 40 50 60 70 8Q,. 90W, 100
1600A 20 26 32 38 44 50 056 @268 75
2000A 20 23 27 30 35 40 45 (504 55 60

Adjustable Ground Fault Delay

The Ground Fault Delay adjustmentigusegdtaset the time
interval the breaker will wait beforeffespending once the
groundfault pickup level has bgepreached. There are two
modes of operation of this adjustmentifor Siemens Elec-
tronic Trip Units; one is a fixg@delayand the other is an
inverse Ptramp delay. Inthe fixed delay mode, the Ground
Fault Delay may be setto,.. 2m3#4, or 5seconds. Inthe
inverse I°t ramp delay Modegthe delay may be setto a
calibrated value ofW, .2)43, .4, or .5seconds atacurrent
equalto 0.5 timgStheframe ampererating |,. The inverse
I’t ramp delayfreverts to @fixed delay of the same value
when the groupdéurrefit (I,) exceeds 50 percent of the
framerating (l,)

Ground Fault Memory Circuit

All Siemens Eleétronic Trip Units with ground fault protec-
tion come equipped with a ground fault memory circuit.
ThisteikcUit effectively integrates groundfault currents with
time. Thisprovides an added protection by preventing the
groundfault delay circuits frombeingresetto zero when
theiground fault currents are intermittentand erratic. The
time'constantsforthe currentintegration are presetwithin
the trip unitas a function ofthe Ground Fault Delay.

Ground Fault Sensing Schemes

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

e 3-Phase, 3-Wire Residual

¢ 3-Phase, 4-Wire Residual

e Source Ground

e ZeroSequence

Allthatis required by the usekto@enfigure the trip unitto
support these protectionschemes is to set the ground
fault selection switch t@ thedgsired configuration. The
selection switchisontheleit Side ofthe trip unitand must
be set priortothe triptipit being installed in the SB breaker.

ig = %In
1 10 100 1000

Ground Fault
Fixed Delay
Fixed 4 5
3
b
2 =
1

Available Switch Settings
(All Frame Sizes)
Adjustable Ground

Fault Delay

Time fSeconds)

1 10 100 1000

GroundFault
l’tDelay

5 4 Izt

Available Switch Settings
(All Frame Sizes)
Adjustable Ground

Fault Delay

Time (Seconds)

Ground FaultDelay

33



Operations—Ground Fault Sensing Schemes

Ground Fault Sensing Scheme

The following are brief descriptions of the ground fault
sensing schemes astheyrelate to the Siemens Electronic
Trip Unit. Detailed technicaland application information of
the ground fault sensing schemes is contained in NEMA
StandardNo. 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
alsotrue 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 currentsis directly proportionaltothe 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 re-
quired.

Residual (3-Phase, 4-Wire). Inthe 3-Phase, 4-Wire Resi-
dual scheme afourth currenttransformer isconnectedin
the neutral conductorto“Sense” normal neutral currents.
Under normal system conditions the vector sum of the
currents in all phases equals the neutral current. This is
alsotrue under the conditionofan overcurrent phase-to-
phase fault and phase-unbalance condition. When"a
phase-to-groundfaultoccurs, the faultcurrentreturasyvia

apathotherthantheneutral. Therefore, the vector sumof
the phase currents no longer equals the neutral cuffent.
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, the ph&se currents are
notusedin detecting and processing gredind faults. The
trip unit executes the ground dault ‘protection function
based on datafromaground gurrensensor. This sensor
is located on the neutral gonngction to ground at the
service entrance, and is conAgcted to the neutral trans-
former input terminals ofithe trip’unit.

ZeroSequence. This gchemeisvery similartothe Residual
Schemes. Acore balapce type currentsensorencircles all
phase conductorsand Reutral on a 4-wire system. Under
normal system eonditions or a phase-to-phase faultcon-
dition, therelis,no loutput from the sensor to the trip unit
because thgyvegtor sum of the currents through the
sensofWindowiis zero. Ifa ground faultoccurs, the ground
current is\pot'seen by the sensor, which returns to the
sourcepy apathotherthan through the sensor window.
Thelsensor@etects this currentunbalance and provides
the data required by the trip unit to execute the ground
faulyprotection function. The zero sequence sensor is
connectedtothe neutral transformerinputonthe trip unit.

NOTE: For Neutral Sensor installation, see pages
64-65.

Breaker Mid

Current Sensors
Power
Transformer
l_/ %

o2

@ircuit
Breaker

— 2

Neutra: Bus.

: Ground Bé8

Netilral Bus
@urrent Sensors

Trip
Unit Phase & Neutral
Connection:

to Load

v Vi

Sigral
Inputs

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

Alternate Position Of Zerc

Zero Sequerce Sensor Sequence
\ Mairi Sensor
T

Source Ground Current.

Neutral

!
Source l - |
- |
|
Load Load
Unit

Neutra: Bisconnect Lirk
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Zero Sequence Ground Fault Protection.



Operating Instructions

Part Three —Monitoring the Electronic Trip Unit

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

System Check Indicator

Continuous

SYSTEM
CHECK

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

The trip unit derives its operating power from the phase
currents inthe SBbreaker. The phase currentrequiredto
operate the trip unit is approximately 20 percent of the
frame rating (l,). If the microprocessor is not properly
cyclingthroughits protection routines, the phase current
is below 20% |, the LED will not light.

Trip Status

Trip

Query Status oL ST sc' [GF

The trip Query button and Trip Statusyindicator lights
provide the user the means fordetermining what type of
faultcausedthetrip unittotrip thelreaker. Faultindicators
are provided for:

O.L. - Overload or Long Time Fault

S.T. - Short Time Fault

S.C. - Short Circuit onflnstantaneous Fault

G.F. - Ground Fault

When a fault og€urs, thefault information is stored in the
trip unit by latehingthe appropriate red LED faultindicator
tothe “On” position. WhHen the Query buttonis depressed,
thelatchedfaultindigator willlight. The electrical power to
the indicators is automatically stored in the trip unit,
eliminatingtheneedforabatterypack. Aholeis provided
in the tkansparent cover to allow the user access to the
Query button.

NOTE: During trip unit power up, a fault indicator
LED will latch, providing a means to check that the
circuitry is properly operating. In the case of a faulit,
the“proper indicator will be latched to the fault
position. The indicator circuitry always latches the
most recent event.

Integral Test Modes

The integral test function enables the user to “exercise”
the trip unit elegtfopics®™the magnetic latch, and the
breaker mechanism."Bhhe purpose of the integral test
functionisto provide the user an easy means to conduct
a“"go/no gojtypeitest before bringing the breaker on-line.
Afterthigbreakerhasbeenbroughton-line, itmay be used
during reUtine 1IMSpection and maintenance.

Bathwphase fault current protection and ground fault
eurrentprotectionmaybetested. Theintegral groundfault
testfunction tests the circuit breaker’s ground fault pro-
tectionsystemin accordance with NEC Article 230-95(c).

Elegtrical power to operate the integral test function is
previded internally, iftthe breaker is closed and the phase
gurrents are greater than 20% of the frame ampererating
[,,orbyaplug-in power source (see Accessories section).

The user mayexecutethetestfunctionin eithera “notrip”
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 both the “notrip” and “trip” modesis based on
the settings of the long time delay and ground fault delay
adjustments. Therefore, the Phase Test will take several
secondstoexecuteandthe Ground Fault Test will appear
to be nearly instantaneous. To execute a test function in
the “notrip” mode, depress the appropriate pushbutton
testswitch, Phase or GF. Asthe trip unitis performing the
test, the Testing Indicatorwill light. Ifthe trip unitsuccess-
fully passes the test, the Pass Indicator will light. If the
Pass Indicator does not light after the Testing Indicator
indicates that the testis complete, a more extensive test
shouldbe 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, result-
ing in a disruption of service.
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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

Spring Discharged

Contacts Open

CAUTION: All internal accessories should be, in-
stalled with the circuit breaker removed from ser-
vice. If accessories are to be installed whiles€ircuit
breaker is in service, turn off and lockout power
supplying the circuit breaker prior to coverremeoyval
and accessory installation.

NOTE: The accessory installation procedures out-
lined in this booklet are generalhby nature and may
not contain the latest up to date information for com-
plete installation. Therefore itgis’ Siemens’ recom-
mendation that all accessories be installed utilizing
the instruction informationsaccompanying the ac-
cessory.

86

1.) Priortocover gemoval checkto be sure the circuit breaker
main coatactsare open and the closing springs are dis-
chargedbyifirst Rushing the open button.

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



Internal Accessories

Preliminary Installation Procedures

3.) Remove the breaker cover by first removing the (4) #10
Phillips head screws at the corners and the (4) '/," Phillips
headscrewsinrecessesincover. 5)

Remove the trip unit if installed, by removing trip unit
retaining screw.

6a.) Slide the trip unit up to clear the support bracket pins.
b.) Remove thetrip unitby pulling the trip unit away from the
4.) Removecover. trip unitplug.
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Internal Accessories

Preparation For Installation of Electric Motor Operator

Contacts Closed

Spring Charged

Spring Discharged Contacts Open

CAUTION: Siemens advises thatallinternalaccesso-
ries should be added with the breaker removed from
service and properly secured to a work surface. Do
notattempt to install accessories with the breakerin
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
aredividedintotwo groups: accessoriesthatare installed
in the front compartment of the circuit breaker (Internal
Accessories) and accessories that are installed or used
outside of thefrontcompartment (External Accessories).
The External Accessories are installed on the exterior of

the circuitbreaker, on the drawout elements, or atremote
locations. When the installation location is referredite’as
the “right side” or “left side,” it is with reference to the
user’srightorleft side when facing thefrontofthe preaker.

Componentsrequiredtoaccess or activate anaccessory
such as a switch or indicator at a rémetéylocation are
assumedto be user supplied unless otherwise stated.

Group One - Internal Accessories

Secondary connectionsto remotglogations are made to
“secondary disconnects” omdrawiout breakers and to
“controlterminal blocks” @pfixed*mounted breakers. The
terminal points for all internakaecessories are defined in
the External Accessories section, pages 72-73. Control
power connections foaccessories are made through
terminal blocks mountedon the sides of the breaker (see
page 72). DrawoQuifconstructed breaker control power
connections,ate mage through secondary disconnects
mounted on tRe Stationary and moving elements.

SB Drawout Breaker Preparation

Installatien oremoval of the electric motor operator
requires the"removal of the left drawout mechanism as-
semblyalnstallation orremoval of the undervoltage release
§oleneid or shunt trip may require the removal of the right
drawout mechanism assembly. Followingareinstructions
fortheremovalandreinstallation of assemblies.

© Position for
Electric Close
push-button

® Stered energy
mechanism
spring charged/
Spring discharged
status indicator

Push To Close
pushbutton
switch

A

® Position for
Key Interlock

© Circuit breaker
Closed/Open
status indicator

® Push To Open
pushbutton
switch

SB Encased Systems Breaker controls and indicators
83



Internal Accessories

Preparation For Installation of Electric Motor Operator

SB Breaker Cover Removal
(See page 37, steps 3 and 4)

NOTE: When placing the drawout removable element on
aworkbench, ensure that the plug-in finger clusters are
not supporting the weight of the breaker.

Removal of Left and Right Drawout
Mechanism Assemblies
Toremove the crankshaft:

5.) Remove the'left and/or right mechanismassembliesasre-
quired byffemoving two (2) %/;" bolts and nuts on each side.

Re-installation of Left and Right Drawout
Mechanism Assemblies

1.) Remove the “E” rings from the bar cap pin on each sidey

1.) Attachthe left and/or right mechanism assemblies to the
breaker usingtwo %" boltsand nuts oneachside. Torque
the boltsto 16-20 foot-pounds. (Theleftand right mecha-
nism assemblies can not be installed with the frontcoveron
the breaker.)

2) ap pin from eagh side.
3.) Rotatethebarcapsupward:

4,) Liftoutthe crankshaftassembly. (Rotating the crankshaft
back and forth will make removal easier.)
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Internal Accessories

Preparation For Installation of Electric Motor Operator

3)

4.)

40

Installthe crankshaftassembly by positioning the crank pin
anywhere betweenthe unlockedandconnecied pasitions
as shown and lowering the crankshaft to the bottofm of the
slot. During crankshaft assembly installatiomthe lock bar
must be held in the proper position. This may be done by
inserting a screwdriver into the double-d hole¥if present)
and pushing until a solid stop is feltdf theldouble-d hole is
notpresentusetherectangular cutouttegainaccesstothe
lockbar.

Rotate the bar caps downward.

5)

Install the bar cappins thgough the bar caps and left and
right mechanism assemblies with the head of the pins
toward the centepef the breaker.

1

6.)
7)

Install an E-ring on each bar cap pin.

Complete steps 1104 on pages 23-26 to verify the lock bar
is in the proper position. It should be necessary to pullthe
interlock lever down before racking the drawout and the
lever should return to the engaged position when the
drawoutreaches the unlocked, test, or connected position.
Ifthe interlock lever doesnotoperate inthismannerthe lock
baris notin the proper position and step 3 above must be
repeated. Failureto ensure proper drawout operation may
resultin the drawout notlocking in the proper position with
possibleinjuryto personneland damage to equipment.



Internal Accessories

Electric Motor Operator

Electric Motor Operator Kit

Electric Motor Operator

An electric operator provides for electric charging of the
springs ofthe stored energy mechanism, remote closings
spring charging status indication, latch checking, and
anti-pump functions. The standard wiring schepieofithe
electric operatorissuchthatthe springsareautématically
recharged aftereachclosing operation. This ganfiefnodi-
fied by the customer if desired.

Theelectricoperatorisinstalledinthe frontgompartment
of the SB breaker. The main contact statugchieck®witch
is installed on the right side, behindghfe trpgunit and
beneath the reset plate. All other cG@mponents of the
electric operator are installed on theleftiside. The motor
fuse is accessible fromthe front panel:

The principal components ofthe eléetric operator are a
charging motor, motor contralierigear box, cammecha-
nism, closing solenoid, moter fuse, and check switches to
monitor the positions of the Mechanical components. The
charging motor, gear b@x,and cammechanismareinte-
grated into a single assembly at the factory. Electric
operatorsmay be selectedté operate witha source power
of 120V ac oif24, 48, 0125V dc. The microprocessor
based contr@lier provides voltage-independent charging
time, charging'Statusdndication, and software-controlled
closing logic for thefelectric close function.

Alignthe keyway of the shaft
ing arm.
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Internal Accessories

Electric Motor Operator

Handie Check Switch
T Latch Check Switch

/ Remote Cloge Solenoid

vy

o ° Q | £~ —=2#10-32x 3/8" Screw

Motor Operator -

#6-32 x 1/4" Screw

o @ o) Selenoid Bracket
o)

Mechanism Plate

~

R
#10 x 1/4" L"

Screws

—Mechanism Plate

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

the charging shaft with the keyway of the charge arm. All Check Switchffromithe Solenoid Bracket. Mount the Re-
mounting screws are Long-Lok® self-locking screws. (Torque mote Cl@sg Solehoidto the mechanism plate. Make sure
screw to 25-32in. Ibs.). that the Selemoid®Plunger is seated inside the Solenoid.

Secure the'assepbly with the #6-32 x '/," screw (torque to
9-10in-tas).and #10-32 x 3/ screw (torque to 25-32in-Ibs).
Reattach,theHandle Check Switchtothe Solenoid Bracket
withithe #4840 x '/, screws (torque to 4-6 in-Ibs).
NOTE: If thethandle check switch was removed from the
solenoid bracket, it should be re-installed at this point.

4) Locateandslide the RemoteCloseLeveronthe'Closing D
Shaft located on the Mechanism.JSecurgythe Lever by
tightening the Set Screw to 6-8 inslbs:

6.) Attach the Latch Check Switch on the mechanism plate
with the two #6-32 x '/," screws. Adjust the switch while
holdingthe Actuator againstthe switchbody.
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Internal Accessories

Electric Motor Operator

7.) Adjust the switch while holding the Actuator against the
switchbody. Adjust the switch so that there is 11-12 inch
clearance between the switch Actuator and the Latch
Lever. Tighten screws to 9-11 in. Ibs. Check adjustment
aftertightening screws andreadjustif necessary.

Connector Strip

Slot—"1

Tab

TIITTT77777

8.) Plug J1-6 and J1-7 Conngetors ¢ the Connector Strip
until latch tabs snap into slots. Gently pull wires to ensure
they are latched into the Camneétor Strip.

Motor Operator Assembly

#6-32 x 1/4"
#6 Lockwasher

ECMC Assembly

9.) Installthe Electric Motor Controller (ECMC Assembly)tothe
Moter@perator Assembly with the four #6-32x 1/4" screws
and #6 loékwwashers. Torque screws to 9-11in.-lbs.
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Internal Accessories

Electric Motor Operator

g

Midbarrier TN

Wire Tie
Wire Tie Mount

2]
=1

Switch Assembly

MTR-Connector

Fuse Connector

/ Reset Mechanism

Wire Tie
Wire Tie Mount

Wire Tie

— RC+ Connector

RC- Connector

A

J1-8 Connector

-

“=="J1-9 Connector

Mounting of “B” Switch

“B" Switch Assembly

Insulator

Actuator

Reset
Mechanism

Push Link

. %%@

4%00

#4-40 x 1/2" Screws

“B” Switch Assembly
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10.) Connect the 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 #4-40x'/,"screws. Torque screwsto 4-6in-Ibs. Check
to be surethe Actuator fits into the slot in the push link and
doesnotbind.

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

13.) Connect the J1-8 Connector and the J1-9 Connector.



Internal Accessories

Electric Motor Operator

— Secondary Contact

T~ Wires

Movable
___ Drawout
Element

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

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

T

16.) Replace the trip unit by puShing.t onto the plug. Slide the
trip unitoverthe bracket pins.

; i ’ & {

17.) Securethe unitbyreplacing the mounting screw. Torque
screw to 6-8 in. Ibs.

Cover -

N SRS
- Screw y
\\\ ,/”,«‘
\ [
-

Fuse Hole Plug

18.) Before éplacingthe breaker cover remove the fuse hole
plug from the inSide ofthe cover as illustrated above. Also
cutoutthedklse notinstalled” area of the rating label.

19.) Replace frontcoverbeingcarefulnottopinchthewiresthat
arerouted tothe secondary discon-nects or terminal block.

. |
‘-‘”Am i e ‘ I !
20.) Replacethe(4) #10Phillipshead screwsatthe cornersand
the (4) '/s" Phillips head screws in recesses in cover.
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Internal Accessories

Electric Motor Operator

O

13)15

3
4
| 0
2

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

O

L 4

N

Legend

1. Motor Operator Assembly 1.
2. Remote Closing Solendig.S 12
3. Connector Strip 13.
4. Motor Fuse Conpécto 14.
5. UL Label 15.
6. DC or AC ECMC Assembly 16.
7. Electric Operator Label 17.
8. “B" Switch Assembly (Motor Operator) 18.
9. #10-32 C-2B x 1/4" PHMS
10. #10-3 2B x 3/8" PHMS

#6-32 UNC-2B x 1/4" PHMS

#4-40 UNC-2B x 1/2" PHMS

#6 Lockwasher

#6-32 UNC-2B x 1/4" PHMS

#6-32 UNC-2B x 1/4" Type F CPHS
CableTie

LocalClose Switch Assembly

Wire Tie Adhesive Mounting Base



Internal Accessories

Electric Motor Operator and Local Electric Close

A charging status indication (contact accessible at ter-
minal point <. T4>) provides the capability to remotely
monitorthe stored energy mechanism. The contactis “on”
ifthe springs are fully charged. The contact will be alter-
nately “on” for 300 milliseconds and “off” for 300 millisec-
onds asthe springs are charging or until 20 seconds have
elapsed, approximately twice the time requiredto charge
the springs. If the springs are not charged after 20 sec-
onds, the contact alternates between 1 second “on” and
1 second “off,” indicating that there is a problem. SB
breakers with an electric operator may be charged manu-
ally if the electric operatoris disabled for any reason.

Thelocal electric close allowstheusertoelecgy inter-

Local Electric Close

lock a local closing operation. ltis available for breakers
with either the electric operator or remote.closing sole-
noid. The localelectric close iscommonly used in conjunc-
tion with a manual close-bloc vice (see Closing
Blocking Device, page 6

itch is installed in the

The electric close pushbutton
r nel, directly below the

center escutcheon of th
push-to-close button sw

The Local Electric Close ageessory is notfieldinstallable.

Control | ‘
Power

T i ’ Supplied by
‘ Custormer

| R N 7—}

| — Note: Customer

/ May Provide
Permissive Control
Through This Line

X R Supliedby
- Customer

L. 10 W Max.
0.5 Amps Max
200 Vdc Max

<&

N

24 vdc

} [ = |
1 ﬁ' sy o Switch !
[ <d1-9> . ne | (Latch Check)
jw-g ik I Jres ] Lc l
- O <> i NO
S T e | | Swien
Motor J1-6 >y Tiee [Con,_ | (Cam Check)
Controller J1-5 1> >- : iiB 4; .. nc CAM
Rt i S— |
J12 s >_F<J1’27> - Suitch !
J1-1 5y CS;\JXC i (SSC[;DHHQ Check) ‘
: - |
I
RC-> :
L ‘ |
| A 1
TR N 2 Closing
Motor |77 EA > = Coil |
Fuse Vi I
4 1.8A e |
Slo-Blo \ij

LEC ; !
(Local Electric 1O
Close) Switch

__~"77] Switch

com (,j ”B"‘
NC

— -

\ NO
T “‘ , -] Switch .
. COMm, (Hanale Check)
nel pes

I
|
| e !
NO !
Terminal Plug > !

Operator shouldcharge the breaker. During charging
thelampconnectedtolL T4 shouldflash. After charg-
ing is complete the lamp connected to LT4 should
remainlighted.

NOTE:For Trouble Shooting Guide see page 97.

2.) WithvoltageappliedtoLT1andLT5, applyvoltageto
LT2. The breaker should close andthe Electric Opera-
tor shouldrecharge the breaker spring.

3) |If the Electric Operator does not function properly
during check procedure check forincorrectinstalla-
tion or wiring.
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Internal Accessories

Remote Close Assembly

For preliminary installation procedures review procedures
outlined on pages 36 and 37.

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

2.) Place the return spring over the solenoid plunger and
slide the solenoid over the solenoid plunger (Figure 1).

3.) Attach the remote close assembly to the megChani
plate using the (2) # 10 screws provided. The emply
is aligned by a set-out in the mechanism plate th in

a hole in the remote close bracket.
Note: Torque screws to 24-32 in. Ibs.

4
4.) Align remote close link with sole nd tighten set
screw (see TOP VIEW Detail ig Fi ;
S.

Note: Torque set screw to 6-8 i

Eﬂj (LT2)

! "B Type

Y | Aa=aar >
‘ “ - N

~~— Mechanism P

hanism Plate

mote Close Lever \
Remote Close Link *‘\\ \

_— Set Screw

Solenoid Plunger T

Return Spring \

Clearing Switch

| BeJ

Solenoid —

TOP VIEW DETAIL

ure 1. Remote Close Accessory and Bracket Mounting



Internal Accessories

Remote Close Assembly

5) Install the latch check switch assembly (see Figure 2).
Securethelatch check switch assemblytothemechanism
plate using (2) #6 screws provided. Do nottighten screws
untilthe latch check switch assembly is properly adjusted.

6.) Adjust switch (see Figure 3). When switch is properly
adjustedtighten screws.
Note: Torque screws to 8-11in. Ibs.

7.) Aftertightening screwschecktoensure that tightening of
screws did not affect switch adjustment.

8) Locatetheresetmechanism(SeeFigure5).

9.) To mountthe "B" switch, first make sure that the switch
lever is inside the top cavity of the pusher link (See Figure
4).

10.) Make sure that the switch lever rests on the pusher link
whenthe breaker main contacts are open (See Figure 4).
Place insulator between "B" switch and bracket. Secure
that "B" Switch with the (2) #4 screws provided
Note: Torque screws to 5-6in. Ibs.

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

12.) Connect wire marked RC from "B" switch to solen
connector. (See Figures 4 and 5).
Connectwires marked LC-Btogether.

TS
%} ol
I /

I
L #6 Screws
L 4

/ 11 - 12 Initial Adjustment Cleara

——  While Holding Actuator Again‘
Switch Body. Adjust Switch To

Obtain .11 - 1 arance. Breaker
Springs Must Be D, rged And
Main tact .

Adjust Switch

Heat Shrink

igurey3. Latch Check Switch Assembly

Switch Mounting
Bracket

Insulator

#4 Screws

Top Cavity

Pusher
Link

Switch
Lever

"B" Switch

Fig tch Check Switch Adjustment

Figure 4. "B" Switch Mounting
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Remote Close Assembly O

Mechanism Midbarrier
Plate

"B" Switch
Connection
IIRCII

Latch Check

Switch Assembly ~ o @‘
! H ~ \\’ \\! . o

"B" Switch Cable Tie Mounts
Connection —
“I_C‘B" \
Figure 5. Mounting Of Remote Close Accessory and Wire Routing \
13. Route and tie wires as shown in Figure 6. %y remote close accessory label to side of the breaker
ide
u
b

cover. Mark label on the opposite side of the cover to

14. Replacethetripunitbypushingitontotheplug. S indicate that the remote close has beeninstalled.

trip unit over the bracket pins. Secure the trip
replacing the mounting screws. Torque screw to 6-8iis|

CY o
&

o N

Wire Guid
LT2
LC-B

RPE
——— T8
/ ¥ T CableTie

4 L Wire Terminal
RC (TYP)

re 6. Wire Routing Assembly-Left Side
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Remote Close Assembly

CONTROL POWE r""—-""""”">” "> "> >">‘>">‘‘*¥$>°7¥>”"V7V¥7/- V7" 77— 77—/~ = =
+ -
NC 4
LTs5> COIL - COM
< : « %
*—
NO
sC
(SPRING CHECK)
SWITCH e
(HANDLE CHECK)
o T one? SWITCH

LC
NO (LATCH CHECK)
$ T SWITCH

Py <lT4> SPR HARGED INDICTION
AN
"B" TYPE
NO NC | CLEARING SWITCH

e e St o g g
*— K 27
| \ CLOSING COIL
I INTERNAL BREAKER CONNECTIONS
[

EXTERNAL
BREAKER
CONNECTIONS

Remote Close Schemati

16. Replace th er. Check to ensure that wires
exit the h the wire guide and are not
pinched rcover. Torque # 10 (corner) cover
screwsto s. Torque 1/4" cover screws to68-75
in.-lbs.

17. Forfixedmounted breakers connectthe insulated terminals
tothe proper terminal block locations. For drawout break-
ers follow s@ps 18 and 19.

~~— Wires
18. Route wires through the hole in the drawout movable "
t.(Figures7). Movable
nnectthe insulated terminals tothe proper secondary — Elrawoutt
emen

nnectlocations (See Figure 7).

Figure 7.
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Auxiliary Switches

Spring Charged Contacts Closed

Spring Discharged

Contacts Open

CAUTION: Do not attempt to install an accessory
with the breaker “Closed” or “Charged”. Make cer-
tain breaker is “Open” and “Discharged” as shown
above. Personal injury or mechanical damage may
occur. Preliminary installation procedures are out-
lined on pages 36-37.

Auxiliary Switches Kit (6 switches shown)

Auxiliary Switches

Auxiliary switches are used as signal contacts to ifdicate
the open/closed status of the breaker’s main contacts!
The status ofthe main contacts is indicated bythe apén/
closed status of the auxiliary switches as follows:

“A” or "“NO” Open when main contagtstare open.
Contacts: Closed whenmain contacts are closed.
“B” or “NC” Closedwhenmain€ontactsareopen.
Contacts: Open when main@€ontacts are closed.

A maximumofsix“A” and “B” auxiliary/switches can be
installed in the breaker. The gwitéh,contact ratings are:

Switch Contact Ratings

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

If practical, the auxiliary switches should beinstalled prior
to the SBybreaker being installed in the switchboard.
Before startin@the installation, the breaker should be in
the open®pgdsition and the stored energy mechanism
shouldBe discharged. A drawout constructed SB breaker,
alreadyinstalled in the switchboard, should be placedin
thefullyywithdrawn positionto allow access to the second-
arydisconnects.
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The auxiliary switches are installed on the right side of the
front compartment, behind the trip unit and below.the
resetplate.

Auxiliary Switehegareinstalled on the right side.

Follow thése,steps toinstall the auxiliary switches:

1.) Rositiep,theauxiliary switch assembly so that it is aligned
withithe rétaining slot.

2.) Titthermuxiliary switchassembly forward and slip the switch
tab into the retaining slot.

3) Securetheassemblyinplace.

T
o
T

ot

4)) Runtheauxiliary switch wires:
a) Runthewiresthroughtheaccessholetothe secondary
disconnects or terminal blocks on the right side.
b.) Connectthe wirestothe designated terminal points
c.) Securethewiresinplacewithwiringstrapsasrequired.
Wiresforauxiliary switch(s)exitfromthe breaker right
hand side - photo isforillustration purposes only.
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Auxiliary Switches

Securethetripunitinplacewiththeretaining screwlocated

i

Replace thefrontcover ofthe breaker, being careful notto

5) 6.)
at the top of the trip unit. Torque to 6-8 in. Ibs. If trip unit pinch Wire leads routed to secondary disconnects or termi-
topis not secured properly, the interlock will prohibit clos- malblocks. Secure witheight (8) Phillipshead screws.
ing of the breaker. Instalfation of the auxiliary switchis complete.
|
|
o _<BT1>_) o Aux.4A
< L s ) § |
L o rk B <RT2> " Aux. 4 A -
Auxiliary Switch 4 | <RT3> ‘> Aux. 4 B
4 . W T T2
‘ <RT4> = Aux. 4B ‘
<« &y < BN ' R
X AT  AwsA
_ «RT6> . Aux5A |
. s — = > —— —
Auxiliary Switgh's | <RT7> N Aux. 5B
W A - S D o - -
<RT8> Aux. 5B
&g ¥y 0 <RlC> o AR
Note: Auxiliary Switch 6 Must Be - _ <RTo> . Aux 6A : ‘
Omitted If Either Electronic .
Alarm Switch, Or Local Load y e T @%%5 AxBA |
Monitor Relay Is Installed. Auxliaky, Switch 6 <RT11> N Aux. 6 B
S AL G L) A - -
Aux. 6B
Fi - ﬂwz;‘%uX7 o ‘ To Customer’s
<RB1> Aux. 1 A ‘ Ao ustome
. - el p - - pplications
| — <RB2> | Aux. 1A
— — | ® —_— — E—
Auxiliary Switch 1 | <RB3> ‘ Aux. 1B ‘
__<RB4> Aux 1B ] ‘
|
RB5 ) Aux. 2 A
o sRes ) Aw2A
. - ___<RBe> . Awx2A
Auxitiary Switch 2 B f <RB7> \“ Aux.2B |
] <RBB> . Aux.2B :
I o« LYk
<k . Ax3A 0 |
. we0> [ Ax3A
Auxiliary Switch 3 RB11 Aux. 3B
. <hBll> o — — =
L <RB12> ' Aux.3B '
. B LN xo5
Auxiliary Switches
|
|
Internal Breaker Connections External Connections
Breaker Right Side
Breaker Load End

Wiring Information
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Undervoltage Release (UVR) Solenoid

Spring Charged  Contacts Closed

Spring Discharged

Contacts Open

CAUTION: Do not attempt to install an accessory
with the breaker “Closed” or “Charged”. Make cer-
tain breaker is “Open” and “Discharged” as shown
above. Personal injury or mechanical damage may
occur. Preliminary installation procedures are out-
lined on pages 36-37.

Undervoltage Release Kit

Undervoltage Release

The undervoltage release (UVR) trips the SB,breaker in
accordance with the pick-up and dropodtrequirements of
UL-489. The monitored voltage is notimallythe voltage on
theline side of the breaker. AvailablesUVReoil ratings are
120, 240, 480, or 600V ac or 12, 24, 48or 125V dc. The
UVR will instantaneously (no intentional delay) trip the
breaker when the voltage dfops’ below the trip value.
Trippingcanbe delayedup tef.5 seconds by using the
externaltime delay undervoltagetaccessory withthe UVR.

The UVR accessorykit cansists of atrip solenoidtotrip the
breaker, mounting hasdwarg;and internal wiring. The trip
solenoidis installed on'thefright side of the front compart-
ment, behind the trip unit and beneath the reset plate.

Notes:
1. Wire mdekings are shown in brackets <like this>.
2. LT indicates left-top terminal block or secondary
conneetor:
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If practical, the UVR should be installed prior tojthe SB
breaker being installed in the switchboard. Before starting
theinstallation, the breaker should be inthe open position
andthe stored energy mechanism shouldbe discharged.
A drawout constructed breaker, already installed in the
switchboard, should be placed in the fully withdrawn
positionto allow access tothe segondary disconnects. If
beinginstalledin a drawout breakefusem@dccess-hole in
rightsidemechanismassembly;

Toinstall the undervoltage releage, first remove the SB
breaker frontcover andtrip unityif préviously installed (see
page 37).

1.) Place UVR solenoid beneath breakerreset plate.
2.) InstallUVR ontop right side of reset mechanism.

Y

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

6.) Replacethefront coverofthe breaker, beingcareful notto
pinch wireteadsihouted to secondary disconnects or termi-
nal blogk. Secuire with eight (8) Phillips head screws.
InStallation’ of the undervoltage release accessory is
complete.

Undervoltage Release Ratings

Catalog'Number Hold-in Current (Amperes) | Operating Voltage
SBUWL2 12 12V dc
SBUV24 06 24V dc
SBUV48 03 48V de
sBUV 125 02 125V dc
N SBUV120 02 120V ac
-~ : SBUV240 02 240V ac
5) Securethetrip unitin place with the retaining scréw located SBUV480 02 480V ac
) P P 9 SBUV600 02 600V ac

at the top of the trip unit. Torque to 6-8in. Ibs. Jf triplunit top
isnotsecured properly, the interlock will prohibitelosiigof Wire terminations on terminal block or secondary disconnect

the breaker. arc shown below.
) DC Undervoltage Release Schematic
Monitored Source
+ - - - - - - - - - -""="">"=""""=>""=="==""="==- |
| | <lT9> UVR+ |
| |
| |
) UVR |
| Coll |
| <LT10> UVR- [
| i
: Internal Breaker Connections :
External Breaker Connectons  ~ ~ -~~~ T TS oS TTooTTTTT T o T T T T T T
, AC Undervoltage Release Schematic
Monitored Séurce
+ - s "
l |
I ‘ UWR
I <IT9> UVR+ Resistor Coll |
i€ AN, |
| If Needed |
|
|
|
. |
¢! <LT10> UVR- :
| .
| Internal Breaker Connections !
L L e e e e e e e e e Y |
External Breaker Connections

Undervoltage Release Solenoid Schematic Diagram
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Electronic Bell Alarm - Display Module Relay

Spring Charged Contacts Closed

Spring Discharged Contacts Open

CAUTION: Do not attempt to install an accessory
with the breaker “Closed” or “Charged”. Make cer-
tain breaker is “Open” and “Discharged” as shown
above. Personal injury or mechanical damage may
occur. Preliminary installation procedures are out-
lined on pages 36-37.

Electronic Bell Alarm Kit

Electronic Bell Alarm or Display Module Relay

The electronic bell alarm module is an internallfymounted
accessory which interfaces directipWith@he Electronic
Trip Unit. It provides a solid state relay centactforremote
indication of breaker tripping duefo overload, shorttime,
short circuit, or ground fault. Thetbell alarm contact is a
latching type and remote reset€apabllity is provided.

To install the bell alarm@firstitemove the breaker front
cover and trip unit, if greviodsly installed (see page 37).

19 Witha small screwdriver, press in tab onright side of 36-pin
trip unitconnector and release frommounting bracket.
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Conneciibell alagm lead wires (#1 and #22) to correspond-
ing numbered holes in pin connector. (Note: If a display
module relayi§ybeing installed instead of a bell alarm,
connéetleadwiresto#4 and #22holes respectively.)

4)

5)

Route bellalarmlead wires RT9through RT12 through right
side of the circuit breaker.

Connectthe four lead wires, innumerical sequence, to the
bottom four positions of the secondary disconnect or
terminal block, withRT12installed on the bottom position.
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Electronic Bell Alarm

: /r‘/_ Customer Supplied
| / L 4
|
|
trol
,_’——j <RT9> | CP%r;ver
| = <RT10> ",
] J,(J <RT11>
B o <RT12>
Al . B0VA Max.
Electronic Alarm Switch 1.25A Max.

150Vdc/200Vac Max.

"
Control
Power

Customer

See Sheet 6 For All Other
/ Trip Unit Connections

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

Supplied

150Vvdc/200Vac Max.

tch, Local Load Monitor
ndicator Panel Are Mutually |
ombination Of These Devices
d. See Sheet 6 For Connection Of

ndicator Panel. |

Internal Breaker Connections ;
v _ |
Breaker Load End

External Connections
Breaker Right Side

Alarm Reset Switch

|

ing (only 1 device per breaker)

N

Q>®

Electronic Bell Alarmor Display Modu?;\gematic Draw-
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Remote Indicator Panel

Contacts Closed

Spring Charged

e

Spring Discharged

Contacts Open

CAUTION: Do not attempt to install an accessory
with the breaker “Closed” or “Charged”. Make cer-
tain breaker is “Open” and “Discharged” as shown
above. Personal injury or mechanical damage may
occur. Preliminary installation procedures are out-
lined on pages 36-37.

2)

Connect thefwirgsprovided between the trip unit 36 pin

connectorandthe External Termial Block.

NOTE: To properly use the SiemensiRemote Indica-
tor Panel, the SB Circuit Breaker Trip Unit‘must be
removed (Seelnstructions Pages 36:37) if previously
installed.

1.)@Witha small screwdriver, press in tab onright side of 36-pin
trip'nit connector and release from mounting bracket.
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NOJE Eleétronic Alarm Switch, Local
Load MonitorRelay, And Remore
Indicator Panel Are Mutually Exclusive.
No Combination Of These Devices Is
Permitted. See Sheet 5 For Connection
Of "Eleetronic Alarm Switch And Local

‘ Trip Unit T
Note: Trip Unit Plug Shown

As Viewed From Front
Of Breaker.
.

Load Monitor Relay. ’7 EN 55(
P A PIN 36,

e | N

! Sgrrglym Indicator t@> i J, \,J | X ‘
85 0o ‘ :

| <LB6> < Q T . J
! <LB7>*<‘ _ Fﬂ'\” ‘

| <LBB>*<‘ . PIN21

External Connections

Internal Breaker Connections

.

Route wires _/
as shown

Wire positions A
marked on back
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Remote Indicator Panel

The Remote Indicator Panel canbe either panel mounted
or wall mounted. The intent is mounting versatility yet
keeping all electrical connections withinthe switch board
orpanel.

Note: The maximum distance between the breaker
and remote indicator panel allowed is 10 feet.

Panel Mounting

Customer
Supplied
Panel

‘ 6.625" /
/

|
_J; L—J | \
\//\/Q

—_

Cut opening in Panel 4.06" wide and 6.625" high.

2. RemovebothFlange BracketsafdinsertRemote Indicator

Panelinto the openni
¥

L 4

il

Replace Flange Brackets positioned as shown - slide
bracketagainstpanelandtightened screws.

O

Thisstyle mountingisintendedfor surface useinside ofthe

Panel Mounting

switchboard or panel.
4

lange
ackets
eversed

Mounting

@ Surface
1. Flange Brackets as illustrated. Set unit on flat
ce andtighten screws. Hold unit in location desired.
and drill 4 holes for #6 screws. Mount Remote

cator Panel with (4) #6 Screws (Not Supplied).

ring
miote thatthese terminalblocks are removableforeaseof

wiring. Pull them straight out to unplug, insert wires and
tighten screws then plug them back into circuitboard.

Wire Remote Indicator Panel to circuit breaker using
terminals on left side marked LB4-LB8. Connectthemto
the correspondingterminal block positions located on left
bottom side of SB breaker. These wires must be 18AWG
with a maximum length of 10 feet.

The 5Relay outputs located on the bottomright terminal
block may be wired to your system using 18AWG wire.
The contact ratings of these relays are 60VA-1.25A-
150VDC/200VAC.

Connect supply power to top right terminal block as
marked. Use the correctvoltage asmarkedonthe name-
plate. Make surethe housingis grounded using the #8-32
screw provided.
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Remote Indicator Panel

Relay Functions
Therelay outputs on this device canbe used for wiringto
remoteindicators.

In a trip condition only one of the four relays marked G.F.
(GroundFault), S.T.(Short Time), O.L. (OverLoad)or S.C.
(Short Circuit)willlatch up and stay latcheduntilthe Reset
button on front of Remote Indicator Panel is pushed.
Which relay latches is dependent on the trip condition of
the breaker.

The other relay marked M.A. (Module Alarm) does not
latch but pulls in and drops out dependent on the switch
setting ofthe Modulelocated inthe Trip Unit. This could be
either a Display Module or a Ground Fault Monitor Module.
Whenthe currentexceeds the switch setting, relay "M.A "
pullsin,anditdropsoutwhenthe current goes below the
switch setting.

Ground Fault Sensing and Relaying System

When used with a Ground Fault Monitor Module (Ca#No.
SBGFM) the Remote Indicator Panel may be used as a
Ground Fault Sensing and Relaying system. For more
information see the Ground Fault Monitor Module installa-
tioninstructions.

Note: If the Module is removed while the circuit
breaker is powered up the Module Alarm line will be
set to its "ON" state.

WIRING MUST BE 18 AWG
MINUMUM WITH A LENGTH
OF 10 FEET MAXIMUM.

;

LB4
/ \ LB5
/ (B6
LB7
N & I 58

/|

O
O

| OO
A — J

"/ O “QVERLOAD \

O J'SHORT TIME

O SHORTCIRCUIT

O GROUND FAULT

O RESET

O MODULE ALARM

POWER

O

N

R "
INPUT POWER:

| 1120 VAC | (SeE NAMERLATE) |

4 NOTE: CASE MUST |

| BE GROUNDED USING |

i GROUND SCREW

| GND \‘

| . ‘

| [no. S |
NC )]

| |COM. RELAY CONTACT RATING ARE; |

|ING S| 60 VAMAX. ‘
NC. = 5| 1.25AMAX

L ooM. 150 VDC/200VAC \

| o L= [
N.C. H

| |com. _ ‘

-

NG [ \

| |com. | G| NOTE TERMINAL |
NO. T BLOCKS UNPLUG FOR

| ING. |- <| EASEOFWIRING |

| lcom. | s |

FIGURES8

SB CIRCUIT BREAKER

-

TERMINAL CONNECTIONS ON MODULE SIDE
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Ground Fault Monitor and Display Module

Display Module and Ground Fault Monitor

The Ground Fault Monitor (GFM) is an optional module
that allows the user to locally monitor the ground fault
current and can be used in trip units with or without the
integral ground fault protection function. Trip unitswiththe
integral ground fau't protection function areidentified by a
'G" in the catalog number and the presence of ground
faultadjustments onthe face ofthetrip unit. If the trip unit
is equipped with groundfault protection, the Ground Fault
Monitor utilizesthe same ground fault sensing method as
the electronic trip unit. If the trip unitis not equipped with
ground fault protection, then the GFM uses a residual
ground fault sensing method. The Ground Fault Monitor
works independently from the trip unit's ground fault
protection.

Ground Fault Monitor
Settings
Therearethreeground fault pickuplevels offered onthe Ground
FaultMonitor:
"LO" equals 20 percent of the frame rating.
"HI"equals eithertheframerating or 1200amps, whichever
isless.
'"MED" equals the average of the "LO" and "HI" pickup
levels.
The ground fault delays are divided into three fixed time
delay bands: 0.1, 0.3, and 0.5 seconds. ThegNMAX"
settingis defined as a 1200 amp pickup and 0,6'second
delay.

Display

The Ground Fault Monitor displays the grotindfault cur-
rentin amps. Thenthe groundfaultcurrentreaches alevel
12 percent below the selected pickupgetting#he amps
display will start to flash. Then the ground Setting, the
display will flask "-OL-"for overloadand thé@alarm line will
be settoits' "ON" state.

Remote Interface

The Ground Fault Monitor gan begutilized with a Display
Module Relay (mounted insigde the breaker) or aRemote
Indicator Panel (externallyymounted) to provide a set of
relay contacts fog groupd fault alarm. When used in
conjunction witheitherofthese devicesanda ShuntTrip,
the Ground Failt Moniteg,can be used as Ground Fault
Sensing andRelaying Equipmentper U.L. 1053.Formore
information seethe Ingtallation Instructions for the Ground
FaultSensing andRelaying System.

Also, note thatif the Ground Fault Monitor is removed
while the circuitbreaker is powered up the alarm line will
be settaits' "ON" state

NOTE:Option for Ground Fault Detection and Alarm
without tripping in accordance with NEC Article 700
Section 700-26 is available. Consult Siemens Sales
Office for further information.

Display Module

The Display Module provides featuresforallowingtheuser
to locally monitor the phase currents. The switch to set
and select the display is accessible to the userthrough a
hole in the transparent cover of the trip unit.

DisplayModule

Maximum,Current Demand

T hisfeature’provides a display of the maximum current
demandisince 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 onthe SB Electronic Trip Unitin
th€integraltesting 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 storedvalues by setting the switch
tothe presentdemand position for the 30-minute interval.

Local Monitor Relay

Thisfeature provides alocal alarm display and an output
signal for an externalalarmwhenthe average ofthe phase
currents exceeds the alarm set point. The display auto-
matically resets itself when the alarm condition ceases.
Theoutputalarmsignalisa5-volt DC level. The signalmay
be usedtodisplay an alarmon aremote indication panel
or by using an internal Systems Breaker Modular Relay
(SBDMR). The alarm setpoint 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 currentvalue by
setting the switchto the |, I, or | . positions.

Beforeinstallingthedisplay module, the breaker should be
placed inthe open position.

The display module is aplug-inunit. To installthe module:
1.Remove thetrip unit's transparent cover.

2.Remove cover fromthedisplay modulereceptacle.
3.Insertthe module into thereceptacle.

4.Replace andsealthetransparentcover.
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Ground Fault Sensing and Relaying

Figure 2 Figure 3

Left Top Right Top
Terminal Block Terminal Block

1 L1
2 2
3 . . 3
4 \ SB Circuit Breaker 4
5 5
120VAC 573 - 6;
P
ower — 8 Rating Sﬂfpnt )
9 9
10
D H Trip Unit BEER
LT N L 12
MA-COM
) J1 1]
MANO Connector 2
Q 400000000036 3
‘ 0O00O000 4
22 —
OQ 00005000 5
‘ ‘ 000033 6 ]
\ _ 7 |
LB 8 FU | 8 |
Remote }i—— | 19
Indicator P 10 10
Panel | 11 SN
‘ 12 12

Left Bottom

Right Bott
Terminal Block 9 ottom

Terminal Block
Wiring Diagram for GF System Using SB
Rmote Indicator Panel

ureb.
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Key Interlock and SB Breaker Padlock Device

Key Interlock on SB Breaker

Keyinterlocks are often usedto controllocal 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, preventingthebreaker frombeing closed. There-
fore, if the same key is required by each breaker in a
multiple power source system, no two breakers in the
system can be closed atthe same time.

Toremove thekeyfromthekeyinterlock, press and hold
the “open” pushbutton; turn and remove key.

The breaker key interlock is not field installable. It is
installed at the factory in the central escutcheon of the
frontpanel, directly above the push-to-open pushbutton
switch.

Keyisinstalled inthe centralescutcheon.

Mechanical Interlock

The mechanical interlock device provides the gapability
to prevent simultaneous closing of two SBibreakers. The
first breaker to close will keep the othér bregker in the
open/tripped position. The interlockdgviceis available for
fixed mounted breakers installed sidesky-side or in the
same vertical section. On drawoufi¢onfigtired breakers,
the interlock device is availablgfor breakers installed in
adjacentcubicles, either vertigally oghiorizontally.

Themechanicalinterlock device ishotfield installable.

Meéehanical Interlock

Padlock Device on Breaker

Apadiock device on the breaker allows the breaker to be
padlocked in the open position, preventing the breaker
frombeingclosed. lt willaccommodate three padlocks.

The accessory kitconsistsofa paalock device and one-
way self-tapping screws to pfeventiits removal. The
deviceisinstalled over the oper pushiutton switch. Blind
holes for the self-tapping screwsar e located above and
to the left, and below andtotheyright of the open push-
button switch.

Before starting the installation, the breaker shouldbein
the open position, ang,the stored energy mechanism
should be dischafgead:

To install the deviee, secure it in place with the screws
asprovided:

SB Breaker Padlock Device Kit

- Comacts@pén ;x
Sl B 1

Lock Opén ;

The padlockdeviceis 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
padlock device can also lock the interlock lever in the
interlock disengagedpositiontopreventthe breaker from
being closed. This is an important feature. When pad-
locked in the unlocked position, the moveable element
can be pulledtothe fully withdrawn position. The device
willaccommodate three padlocks.

Theaccessorykit consistsofa 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 theinterlocklever.

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.

Drawout padlock device kit

Padldek déwice is installed above the interlock lever
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Closing Blocking Device on SB Breaker

A closing blocking device is used to preventmlocal
closingofthe breaker under normal operating conditions.
The device is a cover that mounts over the push-to-
close pushbutton, blocking normal access to this switch.
A smallhole inthe center of the covefprovides a means
todefeatthe blocking device inease@fanemergency or
fortest purposes. A small screw drivemnor similar object
may be inserted through the hole to'd@epress the close
pushbutton.

The accessory kitconsists 0fa ble€king device and one-
way self-tapping screws, to prevent its removal. Blind
holesfortheself-tapping sCrews are located above andto
the left and below an@tothe right of the close pushbutton
switch.

Before startingthe/installation, the breaker should be in
the open @esition apd the stored energy mechanism
shouldbe discharged.

Toinstallthe device, secure it in place with the screws
provided:

Closing Blocking Device Kit

Closing Blocking Deviceis installedoverthe close
pushbutton switch.
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Cell Switches

Hazardous Voltage.
Will cause severe injury or death.

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

Sprin Contacts Closed

g Charged

Spring Discharged

Contacts Open

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

Cell Switch Accessory Kit

Cell Switches on Drawout Mechanism

Cellswitches aredsedondrawout SB breakers as signal
contactstoindigate when the moveable drawout element
is in a positiontethér thafy the connected position. The
positionofthe moveablédrawout elementisindicated by
the open/closed status of the cell switches as follows:

“A” or “NO” contacts - Openwhenthe moveable drawout
elementis in the test, unlocked, or
withdrawn position.

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

“B” or "NC” contacts - Closedwhenthe moveable draw-
out elementis in the test, untfocked,
or withdrawn position.

Open when the moveable draw
out element.is in the connected
position.

A maximum of four “A” and "B cellsswitches may be
installed in a breaker. The switel.contactratings are given
inthe followingtable.

Switch Contact Ratings

Supply Voltage Ampere Rating
120 VAC 10 Amps

240 VAC 10 Amps

480 VAC 6 Amps
24VDC 3 Amps

125VDC 0.5 Amps

The cellswitches are installedon the left-rear flange ofthe
statiomary deawout element, betweenthe bus supports.

Thegelfswitch assembly should be installed prior to the
maveable drawout element being installed in the switch-
koard. 1¥the drawout elements have already been in-
stalled, the moveable drawout element will have to be
placed inthe fully withdrawn position or removed fromthe
switchboardto allow accesstothe installation location.

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

CellSwitchesareinstalled onthe left-rear flange ofthe cradle
assembly or drawout element.
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Drawout Safety Shutters

Hazardous Voltage.
Will cause severe injury or death.

Do not attempt to install Shutters
with voltage present.

Spring Charged Contacts Closed

Contacts Open

Spring Discharged

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

F 4 g g g 0
Repe fe e B b

BoHHS

Drawout Safety ShutterstAccessory Kit

Drawout Safety'Shutters

Drawout safety'shutters pfevent inadvertent contact with
the primary stabs."As the moveable drawout element is
moved from the unlocked to the withdrawn position, the
shutters automaticallycoverthe primary stabs. The shut-
ters automatically retract to expose the stabs, as the
moveabledrawout elementismovedfromthe withdrawn
to the @nloCked position.
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The drawout safety shutters kit consists of two shutter
assemblies and mounting hardware. The shutters are
symmetrical sothateither shutter can be usedtocoverthe
line or load stabs. The shutters are installed ap the sides
ofthe stationary drawout.

If practical, the drawout safetyshutters'should be installed
priortothe stationary drawout elementbeing installed in
the switchboard. If the drawetitelements have already
beeninstalled, the moveablédraweut elementwillhaveto
be removed from the switehb@ard to allow access to the
installation location.

Toinstall the safety shutters:

1) Pullouttwo (2) stationary drawout rails.

2.) Installeight(8) ShutterPlate pins (4 per side).
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Drawout Safety Shutters

3.) Installfour (4)Shutter Rails (2 pereach side).

4)) Slidetopofshutter slide block into bottom of gréoved top
shutterrail.

= W

4 tx
g O

5.) Installtop shutter sectionwith#6-32x 1/4" screws andlock
washers fo the sides of the stationary drawout element.

6.) Install shutter springs (zinc silver springisusedfor the top
shuttemwhite springs are used for the bottom shutter).
Installatiomof the bottom shutter is similar to the top.

7.) Rush down on the top shutter and pull up on the bottom
shuttémte-ensure that they will move freely in the tracks.

of
_l 43! i

8.) DrawoutSafety Shutters shown installed.

9.) Installterminalblocks (see page 57).
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Secondary Disconnects and Control Terminal Blocks

Contacts Closed

Spring Charged

Spring Discharged Contacts Open

CAUTION: Do not attempt to install an accessory
with the breaker “Closed” or “Charged”. Make cer-
tain breaker is “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
andto “controlterminal blocks” on fixed-mounted break-
ers. The secondary disconnects andterminal 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), righttop (RT), and right bottom (RB). Leftand
right are with respect to the user facing the breaker. khe
terminal pointsoffactoryinstalled internal accessorigs are
identified on page 62. The same terminal point location$
should be usedwhen an accessoryisinstalled inthe field.
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Control TerminalBloek méunted on fixed-mounted breaker.

Control Terminal Blocks

Control tefminal Biocks provide electrical access to the
interpal acGessories and trip unit of a fixed-mounted
breaker. Areaker can be equipped with up to four control
termihal Blecks, each with 12 terminal points. Theterminal
bleckswaccept #12 AWG user wiring. They are rated for
B600.volts application.

The terminal blocks are designedto be installed alongthe
gidesofthebreaker. They must beinstalled withaterminal
bléck mount. To install the terminal block assembly(s),
attach them with screws to the breaker as illustrated.

Thecontrolterminalblocks are referenced asleft-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-
oriesadded inthe field areillustrated 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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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 electrical access
to the internal accessories and trip unit of a drawout
constructed SB breaker. They areinstalled along the sides
ofthe drawout elements such that the electrical connec-
tions are made as the moveable drawout element is
moved/racked into the stationary drawout element.

A breaker can be equipped with up to four secondary
disconnects, eachwith 12 terminal points. Each second-
arydisconnectconsistsofan AandaBblock. Ontheright
sideofthe stationary drawout elementthe Ablockisatthe
topandthe Bblockisatthe bottom. They arereversedon
the left side: Batthetop, A atthe bottom. Onthe right side
ofthemoveable drawoutelement,the Bblockisatthe top
andthe Ablock is atthe bottom. These are alsoreversed
on the left side: A at the top, B at the bottom. The blocks
and drawout elements are keyed to prevent improper
installation.

Disconnects should be affixed to stationary and moveablé
drawout elements prior to racking-in the moveakle €le-
ment. The secondary disconnectsareattachedwith sctews
to the stationary and moveable drawout elements:

Secondary Disconnects and
Terminal Block Terminal Points

Toinstallthe secondary disconnects:

e i o "
1.) Engage SecondaryBisconpect molded tabs into factory
formed slots as indiecatedh

P

i . Y, b i

Priortofinal installation ofthe secondary disconnect, it is
recommended that a drop of LocTite #271 be put on the
8-32 x 5/16-inch long counter-sunk screws.

2)

The secondary disconnects are referenced as left-top
(LT), left-bottom (LB), right-top (RT), and right-bottom
(RB). Leftand right are with respectto the user facingthe
breaker. The recommended terminal points for accesso-
ries added inthefield are illustrated below.

iFor
A0cd Fxtera O

\\
/
7N

EERR)

ez 3ones (Fi
Cotral Discoanects (D

Controt Terminals Identitication
o ermi e

e
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Pressure Wire Connectors "T" Connectors

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Do not attempt to install accessories
with voltage present.

Pressure Wire Connectors
Pressure wire connectors are used to connect power
cables to the SB breaker.

TA3K500SB Pressure Wire Connector

Pressure Wire Connectors

Frame Amp Cables per Connegtor Catalog
Size Rating Connector Wire Range Number
800 800 1-3 105500 kemil | TA3K500SB

Cu/A¥

1200 1200 1-4 250-500kEmil | TA4N8500SB
Cu/Al

2000 1200 1-4 250:500 kcmil | TA4P8500SB
Cu/Al

2000 1600 16 300-600 kImil TA5P600SB
Cu/Al

2000 2000 1-5 250-600 kcmil | TABR600SB
Cu

Toinstall the pressure wire connectors:

1.) Attachthe powercablestothe connectorsandtighten
thelgsémserews. Use the recommended torque sup-
Pliedwiththeterminal connector.

2.) Mount'the connectors to the terminal pads with the
mounting bolts. Use torque value supplied with the
terminal connector.
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“T” Connectors

“T" connectors are used to connect power busesto the
SB breakers. The connectors are rotatable to allow for
vertical or horizontal bus connections.

800A, 1200A
(SB12TGON)

TOUONN i
e © (SB20TCON
“T" cenneetersywith mounting hardware (1 connector and ap-
pr@priatehardware shipped with eachKkit).

)

Tafinstalltihe “T” connectors:

1. “Mountthe “T” connectorstothe terminal pads with the
mounting bolts. Usetorque value supplied withthe “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.

1.) Turnoff power feeding this device before starting the
installation.

2.) Alsoturnoffany line power within the immediate vicGin-
ityto prevent the incidental or accidental contact of
tools by the installer.

Use transformers with the following breakefframesatings
only.

Introduction
Thisneutral sensing transformer is designed to beounted
on a bus bar with maximum dimensions of 3.00" x .75".

Neutral Sensing Transformer
Neutral sensing transformers are usedwith 4-wire residual
ground fault protection and dround$ource schemes.

Neutral SeAsing Transformer

Mounting

Position the neutral sensor as close as possible to the
associated circuit breaker and fabricate two .312 diam-
eter holes 1.75 inches apart in bus, as shown below.
Mountthe neutral sensortothe bus as shownwith 1/4-20
hardware (not provided). Torque mounting boltsto 50 in.
Ibs. maximum.

NO4SB NO8SB N12SB N16SB N20SB

SBA0400 SBA0800 SBA1200 SBAI600 SBA2000
SBS0400 SBS0800 SBS1200 $851600 SBS2000
SBH0400 SBH0800 SBH1200. SBHIB00 SBH2000

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

Bus X Terminal Face

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 inthe Residual
or Ground Return modes. When used in the Residual
mode the orientation ofthe neutral sensing transformer is
important for proper operation. Seeillustrations below for
proper orientation ofthe neutral sensor for Residual mode
Ground Fault. Orientation of the neutral sensor is not
required when used inthe Ground Return mode of Ground
Fault.

Grounding

Electrode ﬁ\U[Bonding Jumper
(Jl
I '
N

Neutral l,t[‘
Disconnect A B

LT11

Neutral Sensing
Transformer
(terminal face) T2

B \ " 00
ul I

4 Wire Load
Standard Connection
4 Wire Load
LT11
Neutral Sensing
Transformer T12
(terminal face) e
-\ )
1

ixJ 5
Neutral ) A B C
Disconnect

N
|
IV\‘

(L
4

Grounding/

Electrode

Bonding Jumper

Bonding Jumper
\ Neutral Sensing

/Transformer
) ;

Grounding
Electrode

Neutral _
Disconaect

Installation of neutral transformer

Terminal Connections

Afterproperly orienfingtand mounting the neutral sensing
transformer, mairtain the'Correct polarity by connecting
terminal LT11 omthe Ciscuit breakertoterminal X1 onthe
neutral sensar, anditerminal LT12 on circuit breaker to
terminal X2yon the neutral sensor.

Trip{Unit Connections

Checkte,seeifthere are wires routed fromterminal block
positionst@h11andLT12totheinsideofcircuit breaker. If
thére arey@iscardthe 2 connection wires suppliedwiththe
transformer. If not, these wires will need to be installed.
Remove breaker front cover and trip unit (see pages 36-
870fguide). Follow steps 2and 3on page 54. Witha small
serewdriver, press in tab on right side of 36 pin trip unit
connectorandrelease it frommounting bracket. Connect
the wire marked LT11 from trip unit connector position #8
to terminal block position LT11. Connect wire marked
LT12fromconnector position #15toterminal block posi-
tion LT12. Make sure these connectors are fully seated
and locked into connector. Route wires as shown below.
Use number 18-gauge copper wire (to be supplied by
customer)for lead wires. Replace trip unitand front cover
taking care not to pinch any wires.

Reverse Connection
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LT11
LT12!

(LA
LA

- \
Wire positions #8 and #15

marked on back.

Route wires in channel //
under metal plates as ——
shown
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Lifting Device Bracket

Spring Charged Contacts Closed

Spring Discharged Contacts Open

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

Lifting Device Bracket

Alifting device is usedin conjunction with ahoist or crane
to lift a moveable drawout element. Provisions are pro-
vided on the drawout elements to attach alifting device.
The attachment location allows the elements to be bal-
anced astheyare being lifted and installed.

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

Lifting Device Bracket

Lifting the Moveable Drawout Element
(Use only tworear lift holes).
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Auxiliary Power Supply

A CAUTION Auxiliary Power Supply

Trip Free Condition. Misoperation or testing the Electronic Trip Unit. The supply may also be
mechanism damage can oceur It improperly used to power the trip unit during the executign ofa “go/

) no-go” type test before bringing the,SB breaker on-line
Release power button on APM before closing (seeMonitoring the Trip Unitin the @perating Instructions

breaker mechanism.

acsource power.

The auxiliary power supply is a plug-in supply forbench

section). The auxiliary power Stpplfoperates from 120V

1. To test tip unit, plug Aukiliary Power Module (APM)
o nto front of irighunit. )
2. Hold down Powsr button on thighauxiliary Fowar
Module ond the desireditest buttonsyon the trip
unit. Note that only the Bower butten must be
held down for the durctian ghythe test sequence.
It Powsr buttdn is releused, test’must be restortes.
3, After tip unit test in complete relecse the Fower
Power button on the AN

Refor to Siemens Bulletin 220--3 for test procedures.
A\ CAUTION

Tip Froe Caction, Whaopweton @

Auxiliary Power Supply

Test Procedures

1. To test trip unit, pldg Auxiliary Power Module (APM)
into front of trip unit,

2. Hold down Power button on this Auxiliary Power
Module and the desired test buttons on the trip unit.
Note that only the@Power button must be held down for
the duration of the test sequence. If Power button is
releasa@ytest must be restarted.

3. After.trip unit test is complete release the Power
butten on‘the APM.
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Universal TestKit(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 E
supplying breaker is turned on.

A\ Safety Instructions

TS-31 Procedures

Operating Instructions
A. Remove electrical loads from circuit Breaker.

B. Plug the TS-31 test set intg,a, greunded 120 VAC
receptacle and turn it on. Yourwill bengreeted by the
identifying turn-on messages

Siemens Energy & Automation, Inc. F
TS-31 Test Set. Press@nykeyto continue.

C. Select the approfariateyribbon cable assembly and
connect it betwéen the 'S¥31 andthe circuit breaker,
making sure gfalignmenband polarity. After pressing
ENTER, thedS-3# willprompt:

Enter catalog nUmber:

D. Typein the catalog of the circuit breaker if a JD, LD,
MD, ND, PD FRAME. If the unit being tested is a SB

ENCASED BREAKER, type in the catalog number of G

thetripunit (currently on the side of the trip unit proper
andtheside ofthe circuit breakerifthe unitwasfactory
installed. )

After entering the catalog number information, press
the'ENTER key. The TS-31 will respond with:

Searching Catalog . . .
Searching Family/Series . ..

Ifaninvalid catalog numberhas been entered, the TS-
31 will respond with:

XXX...NOT found.
Press any keytocontinuén

andyou will be askedtoenteranéiher catalog number.

. Ifvalid catalognumberhasbeenentered, the TS-31 will

prompt for the breaker, settimgs. The TS-31 will re-
spond with:

[ Enter Continuous,Current Setting in %: }

Ifthe unitbeingtestedieaSBENCASED BREAKERtrip
unit setthe ceptintious settingto 100% (this equalsthe
value of thg rating,plug which is referredtoas| .)

rEnterLong Timte Delay in Seconds: J
‘ Enter Instantaneous Pickup Setting: ]

Feor'areakers with short time functions you may be
asked ome of the following:

Enter Short Time Pickup:

Sélect Short Time Delay 1-Fixed 2-I%t:

rEnter Short Time Delay in Seconds:
Forbreakerswith groundfaultyouwill 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 2-1°t: ‘
ﬁEnter Ground Fault Delay in Seconds ]

Ineach case, enteryour breaker’s switch settings. For
exampleif your breaker is setfor 70%, type 70 andthen
press ENTER. Entry of erroneous data in the above
stepswill resultin false tests and results.

. After entering the breaker switch settings, you must

select the testyou wish tohave performed:

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

“L" — Long time or overload test.

“S” — Short time test.

“I” - Instantaneous test.

“G” — Ground fault test.

“C” — Current transformer continuity test.

Ifyou press ENTER, you will be prompted forthe phase
to be tested: The TS-31 will display:

Enter Phase to Test:
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Universal TestKit (TS-31)

80

Enter one of the following letters:
“‘A"—Phase A or Left Pole
“B”"—Phase B or Center Pole
“C"—Phase C or Right Pole

. The TS-31 will reportthe type oftestyou selected and

give you a chancetoabortthetest. Forexample, if “I”
was pressed above. The TS-31 will display:

Instantaneous Test
Press ENTER to Continue or A to Abort.

Ifyou pressed the letter “A” to abort, you will be asked
toenter again.

Change: 1-Test 2 - Catalog 3 - Settings:

Press Enteragaintostartthetest. Pressanyother key
to STOP the test. Once atesthas been started, the TS-
31 willrespond with:

Trip test. Press Any Key to Abort.
Time Remaining: xx.xxx Sec.

Be carefulatthistime. Anykeypresswillabortthe test.

The test may take anywhere from a fraction of a sec
ond to minutes to complete, depending on which
procedurewasrun. If the test passes, the display will
showthe following, depending on whetherthe breaker
tripped or not.

Note:

TestPassed. xxx.xx seconds
Press any keyto continue.

Ifthe breaker trippedduringthetest, RESET the Citguit
breaker before continuing.

. The TS-31 will prompt for the next instructions /The

display will show:

Change: 1 -Test 2-Catalog 3-&ettings

Note:

Enterone ofthe following numbenss:
“1" — select a new test

“2” — enter anew catalog number
“3” — enter a new switch setting

Ifyouenter “1” you will be.sentta’'step F. Choosing a
“2" willsend the prografm back to step E. Entering “3”
whichsendsyoubéagkt@step E, will be slightly different
the second timeghrotigh. " On'the second line after the
promptfortheéetting, anumber or textin brackets will
appear. Thiswill indicate the last settingyouentered.
If you DON'T wish td change a setting, just press
ENTER. If you DO wishtochange a setting, type inthe
new setting and press ENTER.

If you pressed “C” when asked.
You willifirst be prompted by:

Note:

Note:

Currentilipansformer Test
Press ENTER to Continue or A to abort.

and then for the phase to test. A messageywill then
appear statingthe test results. Forexample:

CT Resistance Test. Phase X PASSED.
Press any key to continue.

M. There are additional ERROR miessages which may

appearonthedisplay durin@thiseperation whichwere
notcoveredpreviously:

TestNot Running — Chgck/Fest Cable.
Press enterto continue.

The test set has sensed¥hat current is not flowing
properly in the breaker under test and that there is
either an open og8haert Circuit betweenthe TS-31 and
the breaker tripwnit.

Ground Fadltis,NOT available on a SJD69300.
Press,anykeytoéontinue.

Youwillgetthiserrormessageifyouenterachoicethat
isgnot available, such as entering “G” in step F for
ground¥aulf test on a catalog number that does have
groundfault.

Incomélusive Test, Check Settings.
Rress any key to continue or A to abort.

This warning will appear if you attempt to run a
shorttime testwiththe instantaneous pickup set
equal to or below the short time pickup. It would
alsoappearifyoutriedtorunalongtime testwith
shorttime pickup setto 2. This is only a warning:
the test can still be run. However, passing or
failing the testmaynot be conclusive.

XXis NOT a Valid Setting.
Pressanykeyto continue.

This message will appear if you enter a setting
value that does not exist. For example a
SMD69700ANGT has continuous current set-
tings of 20, 30, 40, 50, 60, 70, 80, 90, 100
percent. If you wereto enterany other value than
thoselisted, theabovemessage willappear.

TestExceeds Capability of TS-31.
Press any key to continue.

This message is not likely to occur. If it does, it
means that a test requires more current to run
thanthe TS-31 can produce.

Unit Too Hot, Please Wait.

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 chancetocool down. The display
willindicate whentesting canresume.
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Dead Front Shield

Note: Accessory installation shouldbecompleted before
the breakeris racked into the "Connected" position. If
the breaker is in the "Connected" position, rack the
breaker out to the "Unlocked" position. Turn off and
lock out all power supplying the switchboard before
installingany accessories.

1. Tighten rubber inserts until they are flush against spacer
and the spacer is flush against the dead front shield (See
Figure 1).

2. Placethe deadfrontshieldonthefrontofthe breakerwhile
guiding the rubber inserts into the holes located in the
breaker cover(SeeFigure 1).

3. Secure the dead front shield by tightening the two (2)
screws provided.

Note: Approximately ten (10) complete rotations of
the screws will secure the dead front shield.

Figure 1.

Check the dead front shield to insure that itlis properly
secured. Tighten screws more if the dead front shiéld tfeels
loose.

The dead front shield assembly consists of two(2) identical
shields, one for the top of the bggaker and one for the
bottom. Repeat steps 1 through'440rinstallation of the
secondshield.

PeadFrontShieldsInstalled
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Outline Dimension Drawing

800A Stationary Drawout Element
1200A Stationary Drawout Element
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Outline Dimension Drawing

800A Stationary Drawout Element
1200A Stationary Drawout Element
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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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Outline Dimension Drawing

2000A Moveable Drawout Element
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Outline Dimension Drawing
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Outline Dimension Drawing é >
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Ordering Information

Encased Systems Circuit Breakers and Electronic Trip Units

Type SB Encased Systems Breaker Frames, Alternate Interrupting Rating (To 85 A.l.R. (kA))

Drawout Breaker with

Moveable Mechanism

Stationary Drawout Mech

Breaker Type Fixed Mounted Vertical Bus Horizontal Bus Vertical Bus Horizontal Bus
Ampere Rating Frame Size Catalog Number Catalog Number Catalog Number Catalog Number | Catalog Number
400 800 SBA0804F SBA0804DV SBA0804DH SBAO8BDFV SBAG8DFH
800 800 SBAO808F SBA0808DV SBA0808DH SBAO8DFV SBAO8BDFH
1200 1200 SBA1212F SBA1212DV SBA1212DH SBA12DFH
1600 2000 SBA2016F SBA2016DV SBA2016DH SBA20DFH
2000 2000 SBA2020F SBA2020DV SBA2020DH SBA SBA20DFH

Type SB Encased Systems

Breaker Frame

s, Standard Inte

Drawout Breaker with

Moveable Mechanism

Drawout Mechanism

Type SB Encased Systems Breaker Frames, High Interrupting

Breaker Type Fixed Mounted Vertical Bus Horizontal Bus s Horizontal Bus
Ampere Rating Frame Size Catalog Number Catalog Number Catalog Number umber | Catalog Number
400 800 SBS0804F SBS0804DV SBS0804DH 3 SBS08DFH
800 800 SBS0808F SBS0808DV SBS0808DH 08DFV SBS08DFH
1200 1200 SBS1212F SBS1212DV SBS1212DH S12DFV SBS12DFH
1600 2000 SBS2016F SBS2016DV SBS2016DH BS20DFV SBS20DFH
2000 2000 SBS2020F SBS2020DV SBS2020DH SBS20DFV SBS20DFH

200 A.L.R. (kA))

Stationary Drawout Mechanism

Breaker Type Fixed Mounted Vertical Bus Vertical Bus Horizontal Bus
Ampere Rating Frame Size Catalog Number Catalog Number Catalog Number | Catalog Number
400 800 SBHO804F SBH0804DV SBHO8DFV SBHO8DFH
800 800 SBHO808F SBH0808DV SBHO8DFV SBHO8DFH
1200 1200 SBH1212F SBH1212DV SBH12DFV SBH12DFH
1600 2000 SBH2016F SBH2016DV SBH20DFV SBH20DFH
2000 2000 SBH2020F SBH2020DV SBH20DFV SBH20DFH
Electronic Trip Unit, 800A Frame
Frame Continuous
Catalog Ampere Current Instantaneous Short Time Ground Fault
Number Rating Setting Pickup Pickup/Delay Pickup/Delay
SBO4TLI 400 X X
SBO4TLS 400 X X
SBO4TLSI 400 X X X
SBO4TLIG 400 X X X
SBO4TLSG 400 X X X
SBO4TLSIG 400 X X X X
SBO4TMLI 400 X
SBO8TLI 800 X X X
SBO8TLS 800 X 4 X X
SBO8TLSI 800 X X X X
SBO8TLIG 800 X X X X
SBO8TLSG 800 X X X
SBO8TLSIG 800 X X X X
SBO8TMLI 800 X
Electronic Trip Unit, 1200A(Fra
Frame ntinuous Long
Catalog Ampere Current Time Instantaneous Short Time Ground Fault
Number Rati Setting Delay Pickup Pickup/Delay Pickup/Delay
SB12TLI X X X
SB12TLS X X X
SB12TLSI X X X X
SB12TLIG X X X X
SB12TLSG X X X X
SB12TLSIG X X X X X
SB12TMLI 1200 X
L 4



OrderingInformation

Encased Systems Circuit Breakers and Electronic Trip Units (Continued)

Electronic Trip Unit, 2000A Frame

Frame Continuous Long
Catalog Ampere Current Time Instantaneous Short Time Ground Fault
Number Rating Setting Delay Pickup Pickup/Delay Pickup/Delay
SB16TLI 1600 X X X ‘P
SB16TLS 1600 X X X
SB16TLSI 1600 X X X X
SB16TLIG 1600 X X X X
SB16TLSG 1600 X X X X
SB16TLSIG 1600 X X X X X
SB16TMLI 1600 X
SB20TLI 2000 X X X
SB20TLS 2000 X X
SB20TLS! 2000 X X X
SB20TLIG 2000 X X X X
SB20TLSG 2000 X X X
SB20TLSIG 2000 X X X X
SB20TMLI 2000 X
Rating Plugs

Rating Plugs, 400 Ampere Frame Rating

Catalog Plug
Number Rating
04SB200 200
04SB225 225
04SB250 250
04SB300 300
04SB350 350
04SB400 400

Rating Plugs, 800 Ampere

Catalog

Number

08SB400

08SB450 450
08SB500 s0 @
08SB600 600
08SB700 700
08SB800 80

Rating Plugs, 1200 Ampere

ting

Frame Rating !
Plug

Rating

400

Catalog
Number

125B600
125B700
125B800

12SB1000
125B1200

1600 Ampere Frame Rating

Plug
Rating

800
1000

1200
1600

Rating Plugs, 2000 Ampere Frame Rating

Catalog Plug
Number Rating
20SB1000 1000
20SB1200 1200
20SB1600 1600
20SB2000 2000
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Ordering Information

Internal Accessories/External Accessories

Electric Motor Operator Display Module Relay
Accessory Catalog Number Accessory Catalog Number Voltage
120 VAC SBEO120 Display Module Relay SBDMR24 24V dc
24VDC SBEO24 SBDMR48 48V dC.
48VDC SBEO48 SBDMR125 125V dc
125 VDC For Fix Mount Only SBEO125 SBDMR 120
125 VDC For Drawout Onl SBEO125D -
! Time Delay Undervoltage
Electric Operator With Close Coil Interlock Accessory
Time Delay Undervoltage ULT SIEMENS
Accessory Catalog Number
120 VAC SBEO120CCX Drawout Safety Shutt
24VDC SBEO24CCX
48 VDC SBEO48CCX Accessory atalog Number
800A Envelope
Dead Front Shield 1200A Envelope SBSS08
2000A Envelope SBSS20
Frame Size Accessory
800A, 1200A SBOSDF Sliding Secq Disconnects ©
2000A SB20DF
Catalog Number
Remote Closing Solenoid i isconnects SBSDLT, SBSDLB,
SBSDRT, SBSDRB
Accessory Catalog Number yerforthe secondary disconnects include oneeach
120VAC SBRCS120 ad B block.
24VDC SBRCS24
48VDC SBRCS48 erminal Blocks ©
125VDC SBRCS125 S
Catalog Number
Shunt Trip SBTBLT, SBTBLB, SBTBRT, SBTBRB
minal Block Mount SBTBM
Accessory Catalog Number he catalog numbers for the control terminal block consists of one 12-point
120 VAC SBST120 fixed terminal strip.
240 VAC SBST240
480 VAC SBST480 H
re Wir nnector
VOG el Pressure e Connectors
24VDC SBST24 Accessory Catalog Number
1‘;2 ‘\’/gg gggﬁg ; 800A Envelope - 800 Amp TA3K5005B
1200A Envelope - 1200 Amp TA4N8500SB
2000A Envelope — 1200 Amp TA4P8500SB
Und g 2000A Envelope — 2000 Amp TABR600SB
Accessory Catalog Numb
120 VAC SBUY “T” Connectors
240VAC
480 VAC gB 4 * Accessory Catalog Number
12VvDC 12 800A Envelope
24vDC uva4 1200A Envelope SB12TCON
48VDC 2000A Envelope SB20TCON
125 VDC 25
Lifting Device Bracket
Auxiliary Switch \ Accessory Catalog Number
Accessory Catalog Number Drawout Circuit Breaker SBLD
1A& 1B SBAS2
2ng& 28 SEASE Neutral Current Transformers
3A&3B SBAS6
4A & 4B SBAS8 Accessory Catalog Number
5A&5B SBAS10 400 Amps Frame Rating N04SB
6A 268 Z SBAS12 800 Amps Frame Rating NO8SB
1200 Amps Frame Rating N12SB
ell Alarm 1600 Amps Frame Rating N16SB
2000 Amps Frame Rating N20SB
Catalog Number Voltage
SBBA24 24V dc
SBBA48 48V dc
SBBA125 125V dc
SBBA120 120V dc
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Ordering Information

External Accessories

Key Interlocks

Remote Indication Panel

Accessory

Catalog Number

Accessory

Catalog Number

Installed on Breaker

Provision Only
Circuit Breaker
Drawout

KISB, SISB

KIPOF
8KIPOD. 20KIPOD

Padlock Devices

Accessory Catalog Number

Installed on Breaker SBPLB

Installed on Drawout SBPLD
Breaker Closing Blocking Device

Accessory

Catalog Number

Breaker Closing Blocking Device

SBBD

Capacitor Trip

Accessory

Catalog Number

Capacitor Trip

CONSULT SIEMENS

Cell Switches

Accessory Catalog Number
1A& 1B CEL1
2A&2B CEL2
3A& 3B CEL3
4A & 4B CEL4

Mechanical Interlock

Accessory

Catalog Number

800A, 1200AEnvelope

Fixed Circuit Breaker SBMIF08

Drawout Circuit Breaker SBMIDO8
2000A Envelope

Fixed CircuitBreaker SBMIiF20

Drawout Circuit Breaker SBMID20 &

Electric Operator Troubleshootin

Remote IndicationRelayPanel

SBRIP

Display Module

Accessory

tal

Display Module

Ground Fault Display Mo

Accessory
Ground FaultDisplay Module

Number
FM

Auxiliary Power S

Electronic Trip Unit

Accessory

Catalog Number

Auxiliary PowerSou

SBAPM

it

Catalog Number

TS31

and File Numbers

File Number

E9896
E9896
E135453
E57501
LR57039

Time Current Curves

Description

Catalog Number

Time Current Curves

TD7210

Symptom

Motor does not run

Motor runs for 20 secol
charge springs, lamp
slowly (one seconds

Breaker will not close elec

L 4

for springs already charged by checking spring charge indicator.

heck for rated voitage at LT1 and LT5.

_4Check motor fuse - requires 1.8A Slo-Blo fuse.

. Check all wiring connections.

5. Ifthelamp connected to LT4 is blinking slowly (one second on, two seconds off) remove power from
LT1 and LT5 then re-apply power

1 Remove power 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.

Check to see if springs are charged by checking charged indicator flag.
Check for power on LT1 and LT5.

Check for power on LT2. If power is on LT2, remove and reapply.
Check to see if breaker is locked in open position by either padlocking device, kirk key, or drawout interlock.

Check to see if breaker handle is fully seated in cover.
Check all wiring connections.

oorwn

-

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

Lamp o s slowly (one second
on, two se f).
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Electrical Diagrams

Control
Power
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7 suppliedby |
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- e — |

| T

|

|~ Note: Customer | \
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/' Permissive Control

| / Through This Line <
I
T ~~ | Supplied by N
T Customer .
— Y
‘ | 10 W Max
0.5 Amps Max.

200 Vdc Max

|

External Connections
Left Side

LEC
‘ COM
‘ <LT3> Local Electric Close | Close) Switch

Local Electric Close

‘ Awvai gl actory rstalled Optao

: |
. o —_ - —

, <LT1> Elec. Oper. + I
< = — —
' | <LT2> Rem. Close + ‘
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(Local Electric
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HC
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Switch
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T
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/ Trip Unit Connections

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

See Sheet 6 For All Other

| Electronic Alarm Switch

- Alarm Reset Switch
i Customer Supplied

Control [
Power

. 60VA Max,

1.25A Max.
‘ 150Vdc/200Vac Max
- - = = | | Control
| | 1 <RT9> ‘ Power ‘
i ‘ <RT10> T ‘
I \ BT 0 7N Cimorne
[ ;‘ ‘ il‘i r <RT12? 17N Supplied ‘
‘ L HJ* — 7,;, Ny—  — ‘— — 7:
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Note. Electronic Alarm Switch, Local Load Monitor
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Exclusive. No Combination Of These Devices

Is Permitted. See Sheet 6 For Connection Of

Remote Indicator Panel.

Internal Breaker Connections

Breaker Load End
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External Connections
) Breaker Right Side

ell Alarm/Display Module Relay
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Electrical Diagrams
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