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Circuit breaker indicators shown in this booklet are for illustrationipurpases only.
Circuit breakers are to be installed in “Discharged” and “Opef™positions only.

IMPORTANT

The information contained herein is general in nature and nat intended for spe-
cific application purposes. It does not relieve theluser, offresponsibility to use
sound practices in application, installation, eperation, and maintenance of the
equipment purchased. Siemens reserves the fightte;make changes in the spec-
ifications shown herein or to make improvements§yat any time without notice or
obligations. Should a conflict arise between'the,genéral information contained in
this publication and the contents of drawings or sipplementary material or both,
the latter shall take precedence.

NOTE
* Authorized and qualified personnel—

For the purpose of this manualka qualified person is one who is familiar with the
installation, construction® ofyoperation of the equipment and the hazards
involved. In addition, he thag the¥following qualifications:

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

(b) is trained in theycorrect care and use of protective equipment such as rub-
ber gleves,‘hard hat, safety glasses or face shields, flash clothing, etc., in
accordanee with established safety practices.

(c) is trainedyin rendering first aid.

SUMMARY
These instructions do not purport to cover all details or variations in equipment,
nor to provide for every possible contingency to be met in connection with
installation, operation, or maintenance. Should further information be desired or
should particular problems arise which are not covered sufficiently for the pur
chaser'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 not become part of or modify
any prior or existing agreement, commitment or relationship. The sales con-
tract contains the entire obligation of Siemens Energy & Automation, Inc. The
warranty contained in the contract between the parties is the sole warranty of
Siemens Energy & Automation, Inc. Any statements contained herein do not
create new warranties or modify the existing warranty.




SB Encased Systems Breakers Q
Table of Contents C)

General Information 2-5 Outline Dimension Drawings 35-54
D inti 1200A Stationary Drawout Element 4 35
escription 6-7 1200A Moveable Drawout 37
Stationary and Moveable Drawout Elements 6 1200A Fixed-Mounted 39
Electronic Trip Units for Siemens SB Encased Breakers 7 2000A Stationary Drawout 41
. . 2000A Moveable Drawout 43
Frame Installation Instructions 8-10 2000A Fixed-Mounted 45
Stationary Drawout Element 8 3200A, 4000A, and 5000A St awout 47
Movable Drawout Element 9 3200A, 4000A, and 5000A Drawout 49
Fixed Mounted 10 3200A Fixed-Mounted 51
4000A and 5000A Fixe 53
Installation Instructions 114 . .
Electronic Trip Unit 1 Electrical Schema 55-60
Rating Plug 13 Accessory Ratin 61
Operating Instructions 15-25 ces 62
Operating the SB Encased Systems Breaker 15 . d Field Testing f
Manipulating the Moveable Drawout Element 18 lon and Field Testing Tor 62
Internal Accessories 26-30
Preliminary Installation Procedures 26
Preparation for Installation of Electric Motor Operator 28
External Accessories 31-34
Siemens ACCESS Communications 31
Universal Test Kit (TS-31) 34

4

Q
O(b
$
O
¥

L 4
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General Information

Introduction

Siemens SB Encased Systems Breakers bridge the perfor
mance gap between Molded Case Circuit Breakers (MCCB)
and Low Voltage Power Circuit Breakers (LVPCB).

Modern computeraided design and manufacturing tools were
used to effectively blend the technologies of the MCCB and
LVPCB. This combination has resulted in a family of encased
systems circuit breakers that exhibit the most desirable char
acteristics of each of the parent technologies. Included in
these characteristics are high interrupting capacities, high
withstand capabilities (magnetic stress), high-shorttime
capabilities (overcurrent heating), and high mechanical and
electrical endurances without maintenance.

Applications for SB breakers include man, tie, feeder, and
emergency source breakers in industrial plants, latge commer
cial complexes, and medical and health care facilities. The circuit
breakers are constructed for either fixéd ogdrawout installation.
They can be physically groupedtin, ceftral distribution switch-
boards or used separately in stand-alone applications.

The SB breaker is equipped /fwith “aptwo-step stored energy
mechanism for closing and opening the breaker contacts. After
a closing operation, sufficientienergy'is retained in the two-step
stored energy mechanista to perform the tripping function. The
mechanism may be chargedymanually with the integrated low-
force charging handle ortelectrically with the optional electric
motor operator. Pushbuttons, switches, and colorcoded indica-
tors allow for easVielosetand open operations

Colorkeyed label indicates
a choice of three interrupting
ratings.

/
y

Meets or exceeds applicable
UL and CSA requirements.

are interlocked

switchboard section.

Extended line/load bus,for
2000 through'8000 ampere frames.

Completelyinsulated/encased
construction:

U-shaped charging handle
allows the user to easily
charge the'mechanism
from any angle.

Sealable trip unit cover.

Manual close button
and charging handle

Compact dimensions allow 6-high
mounting of 800 and 1200 ampere
breakers and 4-high mounting of
2000 ampere breakers in a standard

Breaker operating
controls grouped
in central escutcheon.

Mounting holes are outboard
for ease of access and are
identical for 400 through
2000 ampere frames

One piece molded
base and cover for
structural integrity.

Integral key interlock.

Siemens Encased Systems Breakers



General Information

Frame Sizes and Frame Ampere Ratings

SB breakers come in four frame sizes with MAX ratings
ranging from 400A to 5000A. All frames are rated for 100%
continuous operation.

Frame Size and Rating Combinations

Breaker Frame Ampere Size | Breaker MAX Ampere Rating
1200 Amperes 400, 800, 1200

(SBA, SBS only)

2000 Amperes 800 (SBH only), 1200, 1600, 2000
3200 Amperes 2500, 3200

5000 Amperes 2500, 3200, 4000, 5000

Rating Plugs
SB breakers use interchangeable rating plugs. The rating plug
ampere values (l,) allows the effective ampere rating of the

breaker to be customized for specific applications. A label on
the front of the breaker identifies the rating plugs that may be
used with that particular breaker.

Available Rating Plugs

MAX Rating Rating Plug Ampere Values (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

2500 1600, 2000, 2500

3200 1600, 2000, 2500, 300043200

4000 2000, 2500, 3000, 3200, 4000

5000 2500, 3000, 320044000, 5000

Interruption and ShortTime Ratings

Three short circuit interruption ratings are available for specific
applications. The interruption ratihgs andyshort-time ratings are
given in the following table.

UL 489 Interruption andShortTime Ratings

Breaker Frame Size

1200 | 2000 | 3200 | 5000
Type SBA Altemative Intertupt Rating (Blue Label)
240V AC 65kA 85 kA
480V AC 65 kA 65kA — —
600V AC 42kA 50kA
Type SBS Standardiinténupt Rating (Black Label)
240V AC 100 kA 100kA 150 kKA 150 kA
480V AC 100 kA 100kA 100 kA 100 kA
600V AC 500kA 65 kA 85kA 85 kA
Type SBH High Interrupt Rating (Red Label)
240WRAC 200kA 200kA 200kA
480VHAC — 150kA 150 kA 150 kA
600VWAC 100 kA 100 kA 100 kA
ShortTime Rating (t=0.5 seconds)

| 25kA | 35KA | 50 kA | eskA

IEC 947-2 Ratings (SBS Units Only)

Frame Sizes
Voltage 50/60 Hz 1200 | 2000477 | 3200 | 5000
Type SBS Standard Interrupt Ratiig (Black'Label)
415VAC | leu 100 kA 00kA 100 kA 100 kA
les 100 kA 100 kA 100 kA 100 kA
low 5 kA 35KA 50 kA 85 kA
690VAC | leu 65 kA 65 kKA 85 kA 65 kA
les 85 kA B5kA 65 kA 85 kA
lew 75§A 35KkA 50 kA 85 kA

The interruption rating“ef, the SB breaker is specified on the
front cover label d@nd.is further identified by a color bar at the
top left of the breakerlabel.

Blue indicates the altérnate or the lowest interrupting cate-
gory (120022000A,frames). Black indicates the standard inter
rupting rating.-‘Red indicates the highest available interrupting
rating*fer,theySB breaker.

Overcutrent Protection Configurations

SiemensgElectronic Trip Units for SB breakers are available in
seven overcurrent protection configurations to meet specific
protection requirements. Six trip units come equipped with
Adjustable Continuous Current and Long Time Delay func-
tions. Optional protection configurations are:

Protection Configuration Identifier
Long Time/Short Time LS
Long Time/Instantaneous LI
Long Time/Short Time/Instantaneous LS
LongTime/Short Time/Ground Fault LSG
LongTime/Instantaneous/Ground Fault LIG
Long/Short Time/Instantaneous/Ground Fault LSIG
Fixed Long Time/Instantaneous MLI

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

RMS Current Sensing

The trip unit executes the breaker’'s overcurrent fault protec-
tion functions. Its adjustment flexibility allows you to accom-
modate load changes and other protection requirements while
still assuring optimum coordination.

A standard trip unit feature is RMS current sensing. RMS
sensing measures the true heating potential of the current
waveform. It allows for more accurate overcurrent protection
and eliminates nuisance tripping due to harmonic distortion of
the current waveform.



General Information

NOTE: For more information on other standard and
optional trip unit features, see Siemens Electronic Trip
Units for SB Encased Systems Breakers Information and
Instruction Guide Bulletin IPIM-2203 and the Sentron Sys-
tems Breaker Energy Communicating Trip Unit
Information and Instruction Guide Bulletin IPIM-2208.

The SB breakers incorporate several installation, operation,
and safety features.

Insulated - Encased Construction

The SB breaker's housing, internal barrier, and front cover are
molded from a thermoset material with a high-dielectric
strength (electrical insulation). The one piece molded case
(base and housing) provides enhanced structural integrity. A
midbarrier provides outer wall reinforcement, integral arc baf-
fling, and insulation/isolation between the two compartments
of the circuit breaker.

This patented construction provides a higher interrupting
capacity within a smaller housing than can be achieved by
more conventional construction. The electrical insulation prop-
erty of the thermoset material enhancesgoperational safety.
The insulated case physically isdlates‘and elgctrically insulates
users from the internal high voltage‘€entacts.

The arc chambers and main gontactystructure are encased in
the back compartment. The trip funit, controls, springs of the
stored energy mechanism, @nd optional internal accessories
are located in the fronty,compantment. Access to the front
compartment is by the,remayable front cover. Since the barrier
between the two campartments is made from the same insu-
lating thermoset material as the housing, the user is physically
isolated and elecfricallyipsulated from the main breaker mech-
anism and contacts When the front cover is removed.

Photo of 2000A Frame Shown for lllustration Purposes Only



General Information

Compact Size

For space-limited installations, the 1200A and 2000A frames
offer a common width of 15 1/2 inches, a common depth of
only 12 1/8 inches, a common mounting footprint, and com-
mon bus center lines. This compact, shallow depth (even with
drawout breakers) permits stacking of six 800A or 1200A
breakers or four 2000A breakers in a standard switchboard.
This packaging is made possible by the insulated-encased
construction and thermal performance of the SB breaker. Even
when operated at 100% of the frame rating, no additional
ventilation is required for the 1200A and 2000A frames.

1200A Size Frames

0 1 2 3 4 5 6
o 0 — v v/ v/ v/ v/ v/
5 1 v/ v/ v/ v/ v/
s 2 | v | v | 7| v®
wy
g 3 v v
b=t 4 v
o~

Possible Number of Frames in a 90-inch Switchboard.
@ Example: Three 1200A and two 2000A breaker combination is possible.

Whken operated at 100% of the frame rating, 4000A and
5000A frames require 66 inZ of ventilation space in the top and
bottom of the front cover. The 3200A frames require 10 addi-
tional ventilation. Detailed outline drawings of the breakers
and drawout elements are included in the OutlingyDimensions
section starting on page 36.

Bus Spacing and Connections

Specific installation features of SB breakers include common
pole spacings and vertical connections. Thés€ polesspacings
allow for a standard bus connectionsas specified in UL 891.
Detailed outline drawings are containediin they@atline Dimen-
sions section starting on page 36.

Two-Step Stored Energy Mechanism

A two-step stored energy meghanismds used to close and
open the breaker. Energy is initially stored in the main springs
of the stored energy mechanismm. When the breaker is closed,
spring energy is consumgd and sufficient energy is retained in
the breaker to perform the tfipping function.

The stored engfgy meghanism may be charged manually
(standard) or glectrigally (optional). Pushbutton controls allow
for easy opéningdand closing. Color-coded indicators clearly
display the opened, or £losed status of the circuit breaker and
charged or discharged status of the stored energy mecha-
nism. Once the breaker is closed, the mechanism can be
recharged. The breaker is now prepared for a rapid open-close
or opén-close-open operation.

Main, Stored Energy Spring in Front Compartment

Centralized Controls

Thelmanual charging handle, pushbutton control switches, and
coler-coded indicators are grouped in the central escutcheon
on the front cover. The U-shaped construction of the charging
handle provides for a firm grip regardless of the position of the
breaker in the switchboard. For safety, the charging handle and
push-to-close pushbutton are interlocked. This interlock
prevents the breaker from being closed unless the charging
handle is in the stowed position, the position to which it will
automatically return when it is released. The interlock also
prevents the breaker from being manually charged if the Close
button is depressed. Operating instructions for the stored
energy mechanism and controls are in the Operating Instruc-
tions section starting on page 15.

Centralized Controls and ColorCoded Indicators



Description

Stationary and Moveable Drawout Elements

Simplified Minimum Depth Drawout Mechanism

The two elements of a drawout constructed SB Encased Sys-
tems Breaker are the stationary drawout element and the
moveable drawout element. The stationary 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 element to be racked in and out
of the stationary drawout element. For inspections, the move-
able drawout element must be removed from the extension
rails to a work area. Refer to outline drawings of the two types
of drawout elements starting on page 36.

Each moveable drawout element has four positions: (1) Con-
nected, (2) Test, (3) Unlocked (only), and (4) Unlocked/With-
drawn. A racking mechanism with a low-force pump handle
moves the moveable drawout element between the con-
nected, test, and unlocked positions. The pump handle is an
integral part of the racking mechanism, and no auxiliary racking
device or tool is required. In the unlocked position the move-
able drawout element is disengaged from the racking mecha-
nism. The moveable drawout element can be easily pulled
between the unlocked position and the withdrawn position. A
colorcoded indicator displays the connect, test, and unlocked
positions of the moveable drawout element.

Bus Stabs

Secondary
Bisconnects
(right side)

Extension
Rails

Line Side

Bus étab {In 5
Stationary
Drawout

Element)

Load Side I

]

Connected Test
Position Position

Stationary Drawout Element

The integral pump handle and two levers are used to control
the movement ofthef’moveable drawout element. A single
release lever automatically locks the moveable drawout ele-
ment when it reaches the test or the connected position. The
moveable drawdut element is released to move to the next
positioh by simply pushing and releasing the release lever.

Side View Shown

Pushing' the release lever with the SB breaker contacts
closed opensiythe breaker. You do not have to hold the
relgaseylevento rack the moveable drawout element. A direc-
tionalWshiftlever determines the direction the moveable
drawout element willmove when the pump handle is pulled or
pushed:

Secendary disconnect sliding terminal blocks for terminating
Internal accessories are mounted on the sides of the station-
ary and moveable drawout elements. The secondary discon-
nects are mated as the moveable drawout element is moved
from the withdrawn position to the unlocked position. The ter-
minal points of the secondary disconnects are identified on
page 59. Step-by-step instructions for operating the racking
mechanism begin on page 18.

Finger
Clusters

Moveable
Drawout
Element

Racking
Pump
Handle

Directional
Shift Lever
(on side panel)

Position
Indicator

Moveable Drawout Element



Description

ElectronicTrip Units For Siemens SB Encased Systems Breakers

Trip Units

Two types of trip unit are available for the SB breakers. The TL
(standard) Trip Unit features a full range of industry standard
protective settings. The new, high-performance Systems
Breaker Energy Communicating Trip Unit (SB-EC Trip Unit)
offers advanced metering, protective relaying, time-stamped
logs, and power quality monitoring functions, including an inte-
gral keypad and LCD graphical display for menu-driven system
configuration and real-time voltage and current waveform dis-
plays. Both units offer unique models to provide an efficient
combination of options versus cost for each application.

Rating Plug

Curve
Adjustments

Faultindicators
P el

1k Built-in
Test Functions

Plug-in
'/Display Module

= % NOTE £arlier madel trip units may use (I} as the
.3 Rating Plug Designator and (I ) to denote (MAX
Rating). The designations for the current model
" trip unit are shown at left. Note, however, that the
change indesignation has na effect on the switch
.3 settings used for selecting Continuous, Long Time,
z% Short Time, instantaneous, and Ground Fault
pickup and delay values.

Typical Trip Adjustment Unit Panel

Interchangeable Rating Plugs

SBtripaunits use field interchangeable rating plugs. This allows
the _ampere rating of the circuit breaker to be field-modified
and provides security against indiscriminate changes in the
breaker’'s ampere rating.

Advanced True RMS Current Sensing

The TL Trip Unit and the SB-EC Trip Unit feature advanced
digital-processing techniques to measwre the true heating
content of the current waveform. Thisgdlrde RMS value of
current measurement virtually ‘eliminates snuisance tripping
due to the presence of harmonics on‘the distribution bus.

TLTrip Unit

The TL Trip Unit offers adjastable, ld. LIG, LS|, and LSIG trip
settings and accessory_ammeter and load alarm or ground
current meter with alarm*@utput.

SB-EC Trip Unit

The Energy Communigating trip unit for the SB offers local and
remote programming of”all overcurrent trip functions as well
as power and energy measurement, advanced protective
relays and alarmsjand power quality functions (harmonics and
waveform Gaptlre and display).

NOTE: Fordetails on these trip units, refer to the Siemens
Tlrip Unit Bulletin IPIM-2203 and the Siemens SB-ECTrip
Unit'Bulletins IPIM-2208.

Rating

Plug
Status Watchdog
Indicators LEDs

Graphical

Backlit

LCD

Integral

Keypad
RS-232 TS-31 Test
Communi- Connector
cation Port

SB-ECTrip Unit



Frame Installation Instructions

Stationary, Moveable, and Fixed-Mounted Drawout Elements

ADANGER

Installation instructions for systems breakers, trip units, and
rating plugs are presented in this section. Installation instruc-
tions for accessories that may be installed in the field are
presented in the Accessories section.

Installing Drawout Constructed SB Breakers

Drawout constructed SB breakers are designed to be installed
from the front into a switchboard with a minimum width open-
ing: 19 in. (1200A and 2000A frames), 20.36 in. (3200A frame),
and 28.34 in. (5000A frame). The stationary drawout element
may be secured in the switchboard at the front and rear to ver
tical 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 dr@wings
located in the Outline Dimension Drawings section starting/on
page 36. The locations of the mounting holes are depicted on
the drawings.

Carefully uncrate the stationary drawout elementf"Remove all
packing material with the exception of the tie wraps ‘holding
the extension rails in place. Depending uponsthelinstallation
scheme, it may be necessary to remove the tie wikaps on the
extension rails just prior to securing“the stationary drawout
element in the switchboard. If the stationamy,drawout element
is secured to a pallet, remove the securing device.

The bottom of the stationary drawout,must’be secured to the
switchboard using four 3/8-ingh™bolts'¥Additional mounting
hardware may be used to attach the top and front of the
stationary drawout but is not.required.

The stationary drawout elemient can be manually lifted and
held in position as it igybeingginstalled. However, if preferred,
the two holes idéntified asylifting points on the outline drawing
may be used téattach a lifting device.

S
e

2

Attach lifting device to identified lifting points only.

NOTE: The two rear holes are located so that the station-
ary drawout element can be easily balanced as it is being
lifted by a crane or hoist. Do not lift the stationary
drawout element using only the two top front holes. If
preferred, the device can be lifted using all four top holes.

Lifting devices should not be attached to any other points. The
stationary drawout element should not be lifted by the primary
stabs.

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

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



Frame Installation Instructions

Stationary, Moveable, and Fixed-Mounted Drawout Elements

Installing the Moveable Drawout Element

The outline drawings of the moveable drawout elements are
located in the Outline Dimension Drawings section starting on
page 36.

Carefully uncrate the moveable drawout element and remove
all packing material with the exception of the wire ties holding
the racking pump handle in place. Items such as a label for a
dead front shield and keys for the SB breaker with a key inter
lock accessory may be taped to the top of the moveable
drawout element. If the moveable drawout element is secured
to a pallet, remove the securing device.

S

i

o

%

R
SRR
SR

R
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A

R

Preferred lifting arrangement.

Attach the lifting device accessory@sillustrated. if lifting straps
are used instead of thellifting{device accessory, the lifting
straps should go between the primary contacts. In either
arrangement, thé moveable drawout element may be bal-
anced as it iseingdifted by a crane or hoist. The moveable
drawout element.should iot be lifted by the primary contacts.

Pull out the extensionfails on the stationary drawout element
until they hit a solid stop.

Jo«,%s‘ %
A TERE

S KA 4

Lift by using the rear guide posts (one is located on left side

anddone on right):

Lift the“moveable drawout element over the extension rails.
Forthe 1200A and 2000A frame, align the moveable drawout
elermentisc that the support brackets straddle the inside guide
rails, and carefully lower the moveable drawout element onto
the rail guides. For the 3200A and 5000A frame, align the
moveable drawout element so that the rollers straddle the
extension rails, and carefully lower the moveable drawout
element onto the extension rails. Remove the lifting device.
Remove the tie holding the racking pump handle.

S
R
R

R
X
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eI

i3
?
3
2
3

Rollers and Rail






Frame Installation Instructions

Stationary, Moveable, and Fixed-Mounted Drawout Elements

To correctly engage the moveable drawout element with the
racking mechanism, the crank pins on the sides of the move-
able drawout element must be in the Unlocked position as
illustrated and the release lever must be in the Up position.
During shipping and handling, the crank pins may have rotated
out of position. If so, rotate them to the correct position. The
moveable drawout element may now be moved/racked into
the stationary drawout element. Racking instructions start on
page 18.

TR
R
]

T
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iigﬁfmy/ﬁgfﬁ:
5

S

S

Release L.ever Mechanism
Installing Fixed-Mounted SB Breakers

Prepare, the®switchboard for installation of the SB breaker in
accordance, with the outline drawings at the end of this sec-
tion. The, outline drawings are located in the Outline Dimension
Drawings section starting on page 36. The locations of the
mounting holes and the recommended screws are depicted

Crank Pin in Unlocked Position omithe drawing. All four, six or eight mounting screws will be
used to secure the breaker to the switchboard.

Carefully uncrate the breaker and remove all packing material. If
the breaker is secured to a pallet, remove the securing device.

Crank Pin inTest Position

Attach the lifting straps as illustrated. 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 it is being lifted by a crane or hoist.

Lift the breaker into position and secure it with 4 mounting
screws for 1200A and 2000A frame sizes, 6 mounting screws
a " for 3200A frame size, and 8 mounting screws for the 5000A
Crank Pin in Closed or Connected Position frame size torqued to 13-16 ft-Ibs. Remove the lifting straps.

10






Installation Instructions

Electronic Trip Unit

Installation of Electronic Trip Unit

The SB breaker has a built-in interlock device that prevents the
breaker from being closed when there is not an ifstalled trip
unit. This same interlock device will trip thefbreakerWwhen the
trip unit is removed.

1* Remove 8 screws from breaker front cover.

Note: If you are installing a SB-EC Trip Unit, refer to the
Information and Instruction Guide for this device (IPIM-
2208).

To install the trip unit, remove the breakef’s front cover. This is
done by removing the four recessed Philligs head screws in
positions 2, 3, 6, and 7, as well asgthe four Phillips head screws
in positions 1, 4, 5, and 8, which haldathe front cover in place.

NOTE: For more complete,information on other standard
and optional features of the electronic trip units, see
Siemens Electronic TripyUnits for SB Encased Systems
Breakers Informatiofitand Instruction Guide Bulletin IPIM-
2203 and the Sentron Systems Breaker Energy Communi-
cating Trip Unit ‘Information and
Bulletin IPIM-2208:

Instruction Guide

2. Lift f front coer.

On trip units with ground fault protection, the ground fault
selection switch on the side of the trip unit must be set to the
appropriate sensing scheme — Residual or Source Ground/Zero
Sequence —before installing the trip unit. The trip unit is preset
at the factory to a residual sensing scheme.

S
RTINS AAR

i
3. Set ground fault selection switch.

1"






Installation Instructions

ElectronicTrip Unit

Before attempting to install the trip unit, check the label on the
side of the unit to make sure that it is the correct unit for the
SB breaker. A built-in rejection scheme will prevent the instal-
lation of a trip unit into a breaker for which it is not intended.

AR

4. Check label on side of trip unit.

This scheme consists of two pins on the support plate on
which the trip unit will set and two matching holes in the bot-
tom of the trip unit. If the holes in the bottom of the trip unit
do not aligned with the pins, the trip unit cannot be installed in
the SB breaker. If there is any doubt about a trip unit being the
correct unit for a breaker, hold the trip unit upside do#wn and
check the alignment of the pins and holes.

5. Mate pin connectors.

Mate the connector half on the back of the trip unit with its
corresponding connector half in the breaker.

12

64 Lower trip’unit onto support plate.

After the connector has been mated, lower (push) the trip unit
ontolthe support plate. The pins on the support plate will fit
Inteythe 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 6 to 8 in-lbs. If the trip unit top is
not secured correctly, the interlock will prevent the breaker
from closing.

NOTE: Before energizing breaker, be sure to install a
correct rating plug. See page 13.






Installation Instructions

Electronic Trip Unit

8. Replace circuit breaker front cover.

Replace the front cover. Then, replace the eight front cover
sCrews.

R

0l
s

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

Rating Plug

A DANGER

Verify that breaker is Open before inserting or removing a
rating plug. Breaker should always be in the Open position
when there is no rating plug in the trip unit.

The rating plug and adjustments on the front panel of the trip
unit are protected by a transparent cover. Before installing a
rating plug or setting the adjustments on the trip unit, this
cover must be removed. Unscrew the two screws that hold it
in place.

2. With a small screwdriver, gently pry the cover loose atoneend and
remove it carefully.

13






Installation Instructions

Rating Plug

3. Check label on the rating plug.

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

4. To insert ratingypltig, aligh'plug with plug receptacle and press into
place.

To insert a rating plug in the trip unit, align the plug with the
plug receptacle and press the plug into place. The clips on the
plug secure tHe plug, eliminating the need for screws or
latches)

To remowe a rating plug, squeeze the clips and pull the plug
from,the plug receptacle. Because the plug is held in place by
compression, some force is required to remove the plug. Do
not close the breaker with the rating plug removed from the
trip unit.

14

AR
5. To replace“the cover, bow it slightly in the middle and snap into
place.

Afterthe rating plug has been inserted and the necessary set-
ting.adjustments have been made, replace the cover by sliding
the protective shield into the top lip of the trip unit, bow it
slightly in middle, and press it down with your thumb on
bottem to snap shield into place. Replace the two special
retaining screws.

NOTE: For more complete information on the electronic
trip units, see Siemens Electronic Trip Units for SB
Encased Systems Breakers Information and Instruction
Guide Bulletin IPIM-2203 and the Sentron Systems
Breaker Energy Communicating Trip Unit Information and
Instruction Guide Bulletin IPIM-2208.

protection.

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






Operating Instructions

Operating the SB Encased Systems Breaker

General Instructions

Instructions for charging the stored energy mechanism, clos-
Ing 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 two parts: Operating the SB
Breaker and Manipulating the Moveable Drawout Element.
Before bringing the SB breaker on-line, the user should be
familiar with the test and monitoring functions. Operating
instructions for the accessories are presented in the Accesso-
ries Section.

Operating the SB Breaker

The SB breaker controls and charging handle for the stored
energy mechanism are located in theseentral escutcheon of
the front panel. Standard controls arg Push-te-Close and Push-
to-Open pushbuttons. Color-coded “indicators display the
charged/discharged status of the stéred energy mechanism
and the closed/open status offthe breaker. Positions are avail-
able in the central escutcheon/forla Key Interlock and an
Electric Close pushbutton.

C. Position for
Electric Close
pushbutton

B. Push-to-Close

A. Stored enefgy
pushbutton

mechanism spring
charged/ spring
discharged,status
indicator

F. Push-to-Open
pushbutton

E. Position for
Key Interlock

D. Circuit breaker
Closed/Open
status indicator

SB Encased Systems Breaker Controls and Indicators

15






Operating Instructions

Operating the SB Encased Systems Breaker

Manually Charging the Stored Energy Mechanism

The stored energy mechanism may be charged with the SB
breaker open or closed. If the stored energy mechanism is
charged with the breaker open, sufficient energy is stored to
close and then open the breaker without recharging. If the
stored energy mechanism is charged with the breaker closed,
the operating sequence of open-close-open may be executed
without recharging. To manually charge the stored energy
mechanism, pull the charging handle.

Five or six full strokes, or several partial strokes are required to
fully charge the stored energy mechanism. When the stored
energy mechanism is fully charged, Spring Charged/Spring

Discharged indicator points to Spring Charged. The charging
handle returns to the stowed position when released. While
manually charging the breaker with the charging handle, do
not depress the Push-to-Close or Push-to-@pen push buttons.

If an optional electric motor operater. is employed, the electric
operator automatically recharges,thefstored energy mecha-
nism when the breaker is closgd. |f'the electric operator is dis-
abled, the stored energy 'mechahism may be charged
manually.

Jo manually charge the stored energy mechanism, pull the charging handle downward five or six strokes until indicator points to

“Spring Charged.”
16
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Operating Instructions

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 breaker creates an abnormally high shock condition
on the breaker. Avoid this procedure except for safety and/or
emergency reasons. To discharge the energy, push and hold the
Open pushbutton and then push the Close pushbutton.

On electrically-operated breakers, the electric operator should
be disabled (one way is to remove the fuse) before discharging
the stored energy. Otherwise, the electric operator automati-
cally recharges the springs. To close the breaker, standard clos-
ing-prevention devices require that the following: (1) a trip unit
must be installed in the SB breaker, (2) the stored energy
mechanism must be fully charged, and (3) the charging handle
must be in the stowed position. On drawout constructions,
the release lever must be in the release-engaged position (up
position).

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

Discharging energy from the stored energy mechanism with-
ouiteelosing contacts.

Closing the SB Breaker Locally

Before the breaker can be closed, the stored enépgy mecha-
nism must be fully charged and all of the closing-prevention
devices (and accessories) must be in the a@hinhibiting state or
position. In this condition, all that, is“required to close the
breaker is to push the Close pushbutten When the breaker Is
closed the Contacts Closed/Contacts, Opén indicator will point
to Contacts Closed.

Indicates’that the circuit breaker is Closed with the springs in
thel€harged position.

Indicates that the circuit breaker is Open with the springs in
the “Discharged” position.

Opening the SB Breaker Locally

To locally open the breaker, push the Open pushbutton. When
the breaker is open, the Contacts Closed/Contacts Open indi-
cator will point to Contacts Open.

Built-in safety devices trip the SB breaker if the trip unit is
removed or the release lever on the drawout mechanism is
depressed. Performing the trip unit integral test in the trip
mode also trips the breaker.






Operating Instructions

Manipulating the Moveable Drawout Element

Manipulating the Moveable Drawout Element

There are four positions of the moveable drawout element.
These four positions are defined as Connected, Test,
Unlocked, and Unlocked/Withdrawn. The connected position
is the normal operating position of the breaker. In this position
the primary stabs and secondary contacts are connected and
the moveable drawout element is locked into position. In the
test position, the primary stabs are disconnected, the second-
ary contacts are connected, and the moveable drawout ele-
ment is locked into position. The unlocked position is a
transition position between the test position and the with-
drawn position.

OGN « o8

Moveable drawout element in the Connected position:

Moveable drawout element in the Withdrawn position.

18

Physically, the unlocked position and test position are the
same. However, in the unlocked position, the, moveable
drawout element is disengaged from_the drive mechanism.
The breaker should not be tested wheh thesmoveable drawout
element is in the unlocked poSition-ali” the unlocked/with-
drawn position, the secondary contaets 4ré disconnected and
the moveable drawout eleméntyis “disengaged from the
release mechanism. The moveable ‘drawout element can be
pulled to the fully withdrawn position where it can be
inspected or removed from the,stationary drawout element.

NOTE: Relationship of finger/clusters and bus will be the
same for all drawolit frames. Configurations may change.

Bus Bus
Stab Stab
Finger
[ Cluster
Finger
Cluster
Test Connected

Connected Position

Bus Bus

Stab Staby
Finger Finger
Cluster Cluster

Test Unlocked

Test or Unlocked Position

Bus Bus
Stab Stab
Finger ;
Cluster Finger
Cluster
Unlocked Withdrawn

Withdrawn Position






Operating Instructions

Manipulating the Moveable Drawout Element

Racking Controls

A built-in, low-force pump handle and two control levers are
used to rack the moveable drawout element between the
Connected, Test, and Unlocked positions.

A. Moveable C. Position E. Racking
Drawout Indicatog Pump
Element Handle

B. Release D. (Stationafy F. Directional
Lever Element Shift Lever

Racking ControlsiLocations

Directional Shift Lever

The directional shift lever determines the directionthe movable
drawout element will move when it is racked. The lever has three
positions: racking-out, neutral, and racking-ifi-VWhen the lever is in
the racking-out position (pulled alljthe Way0ut), the moveable
drawout element may be racked fromthe Connected position to
the Test position, and from the Jést pesition to the Unlocked posi-
tion. When the lever is set in themeutral position (located mid-
way between the racking=in, andgsfacking-out positions), the
racking pump handle is disengaged from the racking mechanism.
In the racking-in positiony(pushed all the way forward), the
moveable drawout glement may be racked from the Unlocked
position to the Testiposition; and from the Test position to the
Connected position.

v
12 e
o
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Operating Instructions

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 an integral part of the
racking mechanism, eliminating the need for an auxiliary rack-
ing device. If there is any resistance in returning the pump
handle to the stowed position, set the directional shift lever to
the neutral position. The racking pump handle can then be
returned to the stowed position.

L
Rk

S

Rackifig Pump Handle in Full Stroke Position

20

Drawout Position Indicator

A colorcoded indicator displays the position of the moveable
drawout element: connected (red), testafyellow), and unlocked
(yellow). When the moveable drawout elefént is being racked
from one position to another position, the indicator will display
the more critical position.

The Connected position is defined todbe more critical than the
Test position and the Test position ta'be more critical than the
Unlocked position. This means, that when racking the move-
able drawout element ffem the]Connected position to the Test
position, the indicatomwill ‘centinue to display the Connected
position until the moveable,drawout element has been racked
all the way to the Testyposition. Conversely, when racking from
the Test to thg"Connected position, the indicator will display
the Connected position as soon as the SB breaker is moved
toward thel€onnectéd position. The process is the same when
racking between the Test and Unlocked position.

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

Drawout Position Indicator






Operating Instructions

Manipulating the Moveable Drawout Element

Fully Withdrawn and Unlocked Positions

To move the moveable drawout element from the Fully
Withdrawn position to the Unlocked position, push toward the
bus connections until the moveable drawout element hits a
solid stop. The secondary disconnects on both sides of the
moveable and stationary drawout elements will mate as the
moveable drawout element moves into the Unlocked position.
When the moveable drawout element is in the Unlocked
position, the pointer on the position indicator will point to the
Unlocked symbol. To move the moveable drawout element
from the Unlocked position to the Fully Withdrawn position,
fully extend the side rails until they restin a horizontal position.
Then pull the moveable drawout element to the ends of the
rails.

Pushing‘and pulling the moveable drawout element between the Withdrawn and Unlocked postiions.

21






Operating Instructions

Manipulating the Moveable Drawout Element

Unlocked Position to Test Position

Racking the moveable drawout element from the Unlocked 3
position to the Test position engages the moveable drawout 34 Pump the'racking pump handle until the moveable drawout element
element with the stationary drawout element. The physical has reached theTest position.

position of the moveable drawout element will be unchanged.
Complete the steps that follow to rack the moveable drawout
element from the Unlocked position to the Test positions

233
3

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

i

.
,%;, .

7

.

4. When the moveable drawout element reaches the Test position, the
release lever will automatically return to the release-engaged (up)
position, the racking pump cannot be pumped, and the position
indicator will display that the moveable drawout element is in the
Test position.

m-.
TR
RERY

A

o
N

'\\\

(llustrated beneath padlock device.) If the breaker contacts are
closed, pulling the release lever down will trip the breaker.

22






Operating Instructions

Manipulating the Moveable Drawout Element

3. Pumpythe racking pump handle until the moveable drawout element

Test Position to Connected Position ‘G H
is inithe Connected position.

To rack the moveable drawout element from the Test position
to the Connected position.

R

R

4. As soon as the moveable drawout element is racked from the Test
position, the position indicator will display that the moveable
drawout element is in the Connected position. However, the move-
able drawout element will not be completely in the Connected
position until the release lever has automatically returned to the
release-engaged position. Push the side rails back into the stored
position.

2
3
77
7

R

2. Pull the release lever down to the release-disengaged position.
(llugtrated beneath padlock device.) If the breaker contacts are
closed, pulling the release lever down will trip the breaker.
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Operating Instructions

Manipulating the Moveable Drawout Element

A DANGER

Connected Position to Test Position

To rack the moveable drawout element from the Connected posi-
tion to the Test position, ensure that the SB breaker is open. (If
the breaker is closed and the release lever is moved downward
to the interlock disengaged position, the breaker will trip.)

1. Pull out the directional shift lever. Thisis the raeking-out position.

3

%
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2, Pull the release lever down to the interlock disengaged position.
(lllustrated beneath the padlock device.) If the breaker contacts are
closed, this action will trip the breaker.

24
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3, Pump the racking pump handle until the moveable drawout element

islin the Test position.

7

: . .

4, When the moveable drawout element reaches the Test position, the
releaselever will automatically return to the interlock engaged posi-
tion, the racking pump handle cannot be pumped, and the position
indicator will display that the moveable drawout element is in the
Test position.







Operating Instructions

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 moveable drawout
element from the stationary drawout element. The physical
position of the moveable drawout element will be unchanged. To
rack the moveable drawout element from the Test position tg
Unlocked position, complete the following steps:

1. Pull out the directional shift lever{This is the racking-out position.

A

R
SRR

AR

AR

4. Pump thegacking pump handle until the moveable drawout element

is intthe Unlacked position.

T
A

5. When the moveable drawout element reaches the Unlocked posi-

tion, the release lever will automatically return to the interlock en-
gaged (up) position and the position indicator will display the
Unlocked position. Pull out the extension rails until they hit a solid
stop before pulling out the moveable drawout. {(3200-5000A only).

Bus Bus

Stab Stab
Finger Finger
Cluster Cluster

Test Unlocked

2)Pull the release lever down to the interlock disengaged position.
{llustrated beneath the padlock device.) If the breaker contacts are
closed, this action will trip the breaker.

3. If breaker will be withdrawn: Extend side rails fully until they are in
a horizontal position (3200-5000 amp only).

Relative Position of Finger Clusters to Bus Stabs

25






Internal Accessories

Preliminary Installation Procedures

NOTE: Refer to the separate SB Accessories Installation
and Instruction Guide for information on Accessory
Installation and ratings. Refer to the separate SB Trouble
Shooting Guide for trouble-shooting tips.

A CAUTION

1. Before'temoving the cover check tobe sure the circuit breaker main
contacts ‘are‘open and the closing springs are discharged by first
pushing thelopen button.

2. Push the close button and then repeat pushing of the open button.
Verify that the status indicators show Spring Discharged and
Contacts Open.

NOTE: Siemens, recommends that all accessories be
installed usingsthe instruction information accompanying
the accessory, or by referring to the Accessory Manuals
(IP1S-00105 andyIPIS-00106).

26






Internal Accessories

Preliminary Installation Procedures

3. Remove the breaker cover by first removing the four #10 Phillips

head screws at the corners and the four 1/4” Phillips head screwsg®ye Remove the trip unit if installed, by removing trip unit retaining
in recesses in cover. screw.

4. Remove cover. 6. Slide the trip unit up to clear the support bracket pins.

7. Remove the trip unit by pulling the trip unit away from the trip unit
plug.

27






Internal Accessories

Preparation For Installation of Internal Accessories

NOTE: Refer to the separate SB Accessories Installation
and Instruction Guide for information on Accessory
Installation and ratings. Refer to the separate SBTrouble
Shooting Guide for trouble-shooting tips (IPIS-00102-
0599).

Electric Operator Troubleshooting Guide

Accessories

The full family of accessories available for Siemens‘SB breakers
are presented in this section. The accegssories are divided into
two groups. Group one consists,of accessories installed in the
front compartment of the circuit breaker (Internal Accessories).

Group two consists of accessofiesiinstalled or used outside of
the front compartment (External Aceessories). The External
Accessories are installed on,the(extérior of the circuit breaker,
on the drawout elements, orfat remote locations. When the
installation location is reférred to as the right side or left side, it
is with reference to th&yuser'sifight or left side when facing the
front of the breaket.

Components reduired t@yaccess or activate an accessory such
as a switch orfindicatorat a remote location are assumed to be
user supplied unless/otherwise stated.

Group One —Internal Accessories

Secondaryaeohnections to remote locations are made to sec-
ondary disconnects on drawout breakers and to control termi-
nal blecks on fixed-mounted breakers. The terminal points for
all internal accessories are illustrated in the control terminals
diagkam on page 59.

Control power connections for accessories are made through
teérminal blocks mounted on the sides of the breaker. Drawout
constructed breaker control power connections are made
through secondary disconnects mounted on the stationary and
moving elements.

Symptom Solutfions

Motor does not run.

4."Check all wiring connections.
5. If the lamp connected to LT4 is blinking slowly (1 second on, 2 seconds off), manually charge breaker.

1. Checeksfor springs already charged by checking spring charge indicator.
2. Check fortated voltage at LT1 (+) and LT5 (~).
3. Check motor fuse — requires 25A Slo-Blo fuse.

Motor runs for 20 seconds, does not charge
springs, optional lamp on LT4 blinks stowl{
{1 second on, 2 seconds off).

1"Breaker has been partially charged manually. Complete manual charge operation with the charging handle. Electric
motor operator should now be engaged for the next charge cycle.

Breaker will not close electrically.

1. Check to see if springs are charged by checking charged indicator flag.

2. Check forpoweron [T1 (+) and LT5 (-).

3. Check for power on LT2 (4). if power is on LT2 (+), remove and re-apply.

4. Check to see if breaker is locked in open position by either padlocking device, kirk key, or drawout interlock.
5. Check to see if breaker handle is fully seated in cover.

6. Check all wiring connections.

7. Check motor fuse —requires 2.5A Slo-Blo fuse.

8.Verify latch check switch adjustment

Lamp on LT4 blinks slowly {1 second on,
2 seconds off).

1. Manually charge breaker springs. Lamp on LT4 should remain on.
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Internal Accessories

Preparation For Installation of Internal Accessories

Removing the Left and Right Drawout Mechanism
Complete the following steps to remove the crankshaft.

1. Remove the E-rings from the bar cap pin on each side.
Note: e-ring may be located on outside of plate.
*Note this location for reassembly.

2. Remove the bar cap pin from each side.
Note: It may be necessary to remove thebar cappin from the
opposite side. Note this orientationiforeassembly.

3. Rotate the bar caps upward.

4a. Lift outithe crankshaft assembly. (Rotating the crankshaft back and
forthimakes it easier to remove.)

45, Using 1/4" nut driver, remove 2 screws from center recesses of left
or right mechanical assembly.

removing, the”two, three or four 5/16-inch bolts and nuts on each
side.

Reinstalling the Left and Right Drawout Mechanism
Removeycoveriinstall cover, making sure metal clips are in place on
leftiand right.

1. Attach the left and/or right mechanism assemblies to the breaker
using two, three or four 5/16-inch bolts and nuts. Torque the bolts to

16 to 20 ft.-lbs.

Using 1/4” nut driver, reinstall the 2 screws into center recesses of
either side mechanism assembly.

2. Rotate the bar caps upward.
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Internal Accessories

Preparation For Installation of Internal Accessories
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3. Install the crankshaft assembly by positioning the crank, pin“any-
where between the unlocked and connected positiens as“shown
and lowering the crankshaft to the bottom of the slot. During crank-
shaft assembly installation, the lock bar must be held/in the proper
position. This may be done by inserting a ;&€réwdrivef into the
double-D hole (if present) and pushing until a(solid stop is felt. If the
double-D hole is not present, use the' rectangular4cutout to gain
access to the lockbar as shown.
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4. Rotate the bar caps downward.
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anismf@ssembliés with the head of the pins toward the center of the
breaker,

NotémBar cap,pin“should be reinstalled on the side it was originally
removed.

6. Install an E-ring on each bar cap pin.

Note: e-ring should be installed on the side of the plate that it
was orginally removed.

7. Complete steps 1to 4 on Unlocked Position toTest Position on page
22 to verify the lock bar is in the proper position. You should have to
pull the interlock lever down before racking the drawout, and the le-
ver should return to the engaged position when the drawout reach-
es the unlocked, test, or connected positions. If the interlock lever
does not operate in this manner, the lock bar is not in the proper po-
sition and step 3 above must be repeated.

Perform steps 1-5 on test position to unlocked position on page 25,
returning crankshaft to correct position before breaker installation.

NOTE: Failure to ensure proper drawout operation can
cause the drawout to not lock in the correct position.
Injury to personnel and damage to equipment can result.






External Accessories

Siemens ACCESS Communications System

SB Breaker Communication

All SB Circuit Breaker trip units feature two levels of communi-
cation: Zone Selective Interlocking and ACCESS System open-
protocol communications. The SB-EC Trip Unit is fully equipped
for direct integration into ACCESS or compatible communica-
tion systems. It does not require a MTA (Muliplexer/Translator
for ACCESS communications and Zone Interlocking) or expan-
sion plug (EP)

If zone selective interlocking alone is specified fora SB-EC or
TL Trip Unit, a MTZ (Muliplexer/Translator for Zone Interlock-
ing) and an EP are required.

If zone selective interlocking and full ACCESS communications
are specified for a TL Trip Unit, a MTA and an EP are required.

The MT (as in MTA and MT2) is a minicomputer thatgcallect
data from and transmit data to difference components
integrated into the ACCESS communications systemylhg'/MT
can support up to eight field devices. Multiple ‘NMAls can, be
connected, although an expansion plug may be required for
each trip unit.

Siemens WIinPM supervisory software (version 4.0 or later)
delivers a powerful energy management{system®providing
sophisticated monitoring capability to a hest computer and
other components in the electrical distributiéen system at
affordable cost. It also provides process conttel, including peak
demand, trend analysis, wavefeun “analysis, and harmonic
calculations and displays. These f(netions Help pinpoint energy
consumption, power quality isglies, and®the energy cost of any
process. Outages and potential outages can be quickly
diagnosed and plans cangbe “genérated for expansion and
preventative plant mainténanCe

NOTE: Refer to Bulletin“IPIM-2211 for additional informa-
tion on the MTA and Siemens WinPM software.

Communications 4s accOmplished via EIA-485 twisted pair
wire or modem. Ityprovides communications to a remote site
and allows access to'multiple plants. WinPM uses a Microsoft
Windows dynamic data exchange (DDE) server that allows
data exchangegto other Windows-based software such as
sprea@sheets and word processors.

Pratoecol Converters are available from the Siemens ACCESS
group,for connecting a variety of open and proprietary automa-
tion protocols, including Profibus DP LonWorks, Siemens S7
RPLC, and many other third-party PLCs and associated net-
works. The SB-EC Trip Unit's EIA-2342 communications port
provides additional PC communications for available trip unit

data displays and trip unit configuration via Siemens SBWIN
software. Remote open/close operation is also possible if a
remote open/close relay is installed.

Expansion Plug

Breaker Type Frame Size Mounting Type | Cat. No.

SBiCCB 1200A, 2000A Fixed EPSBFMK
Drawout EPSBDMK ®

SBiCCB 3200A, 5000A Fixed EPSB4FMKQ®
Drawout EPSB4DMK

Sensitrip ALL ALL EP

MCCB

@ Factory wired when, ACESSycommunications or ZSl| is ordered for
the SB breaker from _thefactory.

The EP is an electroniesinterface and isolation module required
to integfate,a breakerinto an ACCESS system. When required,
one expansion, plig is used for each circuit breaker in the
system andjis used to interface trip units to a MTZ or MTA.
The“expansion plug is always necessary for zone interlocking
onfull AGCESS communications for the TL Trip Unit. It is not
required [for ACCESS communications with the SB-EC Trip
Unit. However, an expansion plug is required for zone inter
locking with the SB-ECTrip Unit.

e e
e REx

Expansion Plug Dimension Drawing

SB Systems Breakers

The following sections describe both types of SB trip units,
the standard Type 'TL unit with rotary switches, and the SB
Energy-Comm (SB-EC) Trip Unit with keypad and display. Since
the SB-ECTrip Unit has integral communications capability, the
MTA device is not required to connect within an ACCESS sys-
tem, however for SB-EC Trip Units in a ZSI system, an MTZ or
MTA is required

The type EPSB expansion plug is factory wired to the SB
breaker trip unit's rear connector and also located near and
wired to the SB breaker's secondary terminal block for fixed
mount breakers or sliding disconnects for drawout breakers.
These connections are factory wired when the SB breaker Is
ordered with the standard switch based type ‘TL trip unit for
ACCESS communications or for any trip unit with ZSI capability.

Installed ICCB SB breakers without communication capability
may be field upgraded for communication capability by
Siemens Field Service personnel only.
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External Accessories

Siemens ACCESS Communications System

The MTCSB cable is used to connect an MTA or MTZ to an
EPSB expansion plug via the SB breaker secondary terminal
block or sliding disconnect.

A. SB Breaker Zone Selective Interlocking (only)
1.All SB BreakerTrip Units

Components Required:

¢ Siemens type MTZ - one per 8 trip units

¢ Siemens type EPSB expansion plug — one per trip unit,
factory wired

¢ Siemens type MTCSB cable — one per trip unit

Installation:;

1. Whenthe factory-installed ZS| option is present, the EPSB ex-
pansion plug s already wired to the breaker and secondary
control terminals. Connect an MTCSB cable’s spade lugs
from the appropriate SB breaker’s secondary terminals (LB9,
10, 11, & 12) to one of eight communication inputs on the MTZ.

2. If multiple MT's are used, the “Com” terminal from the first
MT's “SEABus Out” port must be connected to the “Com”
terminal of the next MT's “SEABus In“porton each MT being
used.

3. Based on the site's coordinatiomystudy;,configure the expan-

sion plug's DIP switches for ShortTime and/or Ground Fault
ZS| per the EP Information and Instruction Sheet.

4. Configure the MTZ to identify(theZones for each breaker, per

the site’s coordination studypand information and instruction
sheet. Refer to figure lyfor system connections diagram.

SB Breaker
Factory Wired With
SB-ECTrip Unit

(LB9) LB BreakerTerminals
(LB 10) (LB 7)
(LB 11) (LB 6)
|(LB 12)(LB 5) RS485 Common

EPSB | Wred

I L RS-485 (+)

> ACCESS Communications
\ |\l\ /l/' —p RS-485 (-} to WinPM or DTU-3005 Protocol Converter
Required for
Zlenty MTESE Cabla |
Required for
zSiorly (A(+) BI) || (A Bi-) Com (A(+) B(-) Com
Tiip Unit IN ouT , IN
MT (#1) Zl ___l__ ouT MT (#2)
IN MTC Cable
12 3 4 5 6 7 8 12 3 45 6 7 8
LB BreakerTerminals
4I MTCSB Cable (LB 9)
LB 10
| MTC Cable ( ) SBVBV’i‘::ke’
EP (LB 1) Type ‘TL’
E:I (LB12) Trip Unit
Factory
EPC Cable Wired
EPSB
Sensitrip Factory Wired
MCCB

Figure 1 System Connection Diagram
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Siemens ACCESS Communications System

B. SB Breaker ACCESS Communications (with or
without Zone Interlocking)

1. Standard type ‘TL' switch-based trip unit

Components Required:

¢ Siemens type MTZ — one per 8 trip units

¢ Siemens type EPSB expansion plug — one per trip unit,
factory wired

¢ Siemens type MTCSB cable — one per trip unit

Installation:

1. When the factory-installed ACCESS communications option
is present, the EPSB expansion plug is already wired to the
breaker and secondary control terminals. Connect an
MTCSB cable's spade lugs to the appropriate SB breaker's
secondary terminals (LB9, 10, 11, & 12) then to one of eight
communication inputs on the MTA.

2. If ZSI functionality is additionally required, per the site's
coordination study, configure the expansion plug’s DIP
switches for Short Time and/or Ground Fault ZS| per the
expansion plug's Information and Instruction Sheet. Config-
ure the MTA to identify the zones for each breaker, per the
site’s coordination study and the MTAs instruction sheet.

3. If multiple MT's are used, the “Com” terminal frond'the first
MT's “SEABus Out” port must be connected to the,” Com”
terminal of the next MT's “SEABus In" port‘en, each, MT
being used.

4. If ZSl is not required, set the expansion plug§ DIP‘switches
to NO ZONE (0000), the MTAs Device Configuration DiP
switches to NO ZONE (00) and the Device Type 'MTAs DIP
switch to MCCB/ICCB (0001).

5. Connect RS-485 twisted pair comfunieation cable to the
MTASs A(+) and B(-) terminals, Connect only one end of the
cable’s shield to the MT's GND_terfinal. Configure the
ACCESS system network, pemw/nstalling the ACCESS Sys-
tem manual. An Isolated/ Multidrop Converter may be
installed as an option. Seefigure/1 for system connection
diagram.

2. SB-ECTrip unit

Since the SB-E€Trip Unityhas direct communications with an
ACCESS netwiork, né’intermediate devices are required unless
ZS| functionalitysisrequired.

If ZSl is required, connect as per above using an MTA if type
‘TL SB breaker trip units or Sensitrip MCCB trip units are part
of the overall system and both ACCESS communications and
ZS| are required:

Angmapplication requiring only ZSI requires an MTZ configured
as above.

If multiple MT's are used for ZSI functionality, the “Com” ter
minal from the first MT's “SEABus Out” port must be con-
nected to the “Com” terminal of the next MT's “SEABus In”
port on each MT bing used.

As referenced in the SB-EC Trip Unit Information and Instruc-
tion Manual, the trip unit's ACCESS communication lines are

located on the breakers secondary control terminals <LB5> to
RS485(+), <LB6> to RS-485(-), and <L.B7> to Shidld/Common.
Refer to figure 1 for system connection,diagram.

Summary

The following table summarizes“the #&quired Component
Types per each trip unit in thefSystemy One component per
trip unit unless otherwise othgrwise noted:

Component Selection Guide@

Trip Units and Application
Zs| ACCESS ACCESS | ACCESS
{only) and/or ZS|l | ZSI{only} | and/or with
with with with all ZSl with | SB-EC
Component Sensitrip|ySensitrip SB-EC SB-TL Trip
Type MCCB's | MCCB's Trip Units | Trip Units | Units
EP 4 v
EPSB v v
MTZQ® v v
MTAQ v v
EPC Cable v v
MTC\Cable(3) v v
MTCSB Cable v v

(OWhen ordered with circuit breaker from the factory.

@One MTA or MTZ per eight trip units when required.

@Always required when multiple T's are used. One additional cable per each
additional MT.

Notes:

1. Itis recommended that for long, single-ended runs (over 1000 ft.),
that a 120 ohm, 1/4 watt terminating resistor between the Data+ and
Data- terminals of the furthest devices be added. Adding a terminator
resistor is not an absolute requirement, but using it wil minimize re-
flected interference on the communication bus.

2. Both loop and straight RS-485 topologies are acceptable. The advan-
tage of the straight topology is further distance to the last device
(4000 ft.) The advantage to the loop topology is that the devices will
continue to communicate even with abreak in the line. The disadvan-
tage of the loop topology is the distance to the furthest device is only
2000 ft.

3. A Siemens Isolated Multi-Drop Converter (Cat. No. 18-658-852-537)
may be used as an optional device used to convert four (4) RS-485
communications loops to one (1) RS-232 port for host PC communi-
cations.

4. Protocol converters are available from the Siemens ACCESS group to
provide plug-and-play capability with over 25 different PLC protocols
(Siemens S7 Modbus, etc.), Profibus, DeviceNet, and LonWorks.

5. If multiple MT's are used for ZSI applications, the “Com” terminal
from the first MT's “SEABus Out” port must be connected to the
“Com " terminal of the next MT's “SEABus In" port on each MT being
used.

6. Installed ICCB SB breakers without communication capability may be
field upgraded by Siemens Field Service personnel only. MCCB
breakers may be field upgraded by Siemens Field Service or theend
user.

7. Refer to Installing the ACCESS System Installation Guide (Manual
SG-6028-01) for proper system shield and grounding connections
schemes.

Note: Refer to the MT and EPSB installation instructions included with
each device for additional information.
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UniversalTest Kit (TS-31)

Universal Test Kit

Operating Instructions

NOTE: Detailed instructions are supplied with the TS-31
kit.

1. Remove electrical I6ads from circuit breaker.

2. PlugTS-31 testéet into algrounded 120VAC receptacle and turn it on.
The identifying turn;6h message appears

3. Select the appropfiate ribbon cable assembly and connect it between
the TS-31 and the Circuit breaker. Check alignment and potarity.

4. Comply with the prompting messages. If you require guidance, refer
to the instructions shipped with the TS-31 test set.

5. Enter the appropriate breaker settings when prompted. If the breaker
includes instantaneous pickup, short-time functions, or ground fault,
ententhe appropriate breaker settings.

NOTE: Entering the wrong data will cause false tests and
results.

6. Enter the test and phase you want tested. The TS-31 reports the type
of test you selected and gives you a chance to abort the test. If you
press the letter A to abort, you are given new options.
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7. Comply with the prompt to start the test. The test can require a few
seconds or several minutes, depending on whichgprocedure is
running.

NOTE: If the breaker trips during a_test, reset it before
continuing.

The last setting entered into the 1S3 Tappears in brackets on
the second line of the display/{If you'der not want to change an
existing setting, press ENTER. Ifliyouwant to change a setting,
type in the new setting and préss ENTER.

Error Messages

An error message Jmay appear if the test set senses that cur
rent is not flowing“eorrectly in the breaker. This can occur
when there is @r"@pen or short circuit between the TS-31 and
the breaker trip unit. ‘Efror messages also may appear:

¢ |[f you entena, typeé of test that is not available on the breaker
being tested.

¢ |[f'you selectia ground-fault test and the trip unit does have
groundyfault.

olf You enter a setting value that does not exist.

Running“successive high-current, long-time tests can overheat

theltest set. The unit protects itself from damage by prevent-

g, further tests until it has cooled down. The display indicates

when testing can resume.

The TS-31 warns you of possible fault coverage conflicts. For
example, conflicts can occur if the short-time and instanta-
neous pickup settings overlap or interfere with one another.

NOTE: For trip unit values, refer to the information sheets
supplied with the TS-31 kit.
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Electrical Schematics
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Electrical Schematics

Electric Motor Operator

SOLENOID ASSEMBLY
A TERTIGHTENING SOLENOID
SCREWS, ALIGN UNKAGE WITH SOLENOID PLUNGER
ANOTIGHTEN SET SCREW AGAINST SHAFT

f 1] ™5 ) . ] .
Pomwg 10 Iy [ I 7S N T S N
B ! i Ay o L } AN { i >
5 ,_,/! ' ! ,0‘\ ' s \./ ! l\{}} ! N X
g : { F

i 1 '

HEAT SHRINK

Fox v wty
LECTRG DS MTELOK
oo ony.

LEFT BOTTOM A %
WIRE CHANNEL "
() @/ NOTE.
o 800A FRAME ASSEMBLY SHOWN
SIMLAR ASSEMBLY FOR
2000A & 4000A FRAMES
Legend 11. #6-32 UNC-2B x 1/4 PHMS
1. Motor Operator Assembly 12. #4-40 UNC-2B x 1/2 PHMS
2. Remote Closing Solenoid Switch 13. #6 Lockwasher
3. Connector Strip 14. #6-32 UNC-2B x 1/4 PHMS
4. Motor Fuse Connector 15. #6-32 UNC-2B x 1/4 Type F HMS (Not Shown)
5. UL Label (Not Shown) 16. Cable Tie

6. DC or AC ECMC Assembly

8. B Switch Assembly (Moter’Operator)

9. #10-32 UNC-2B x 1/4,PHMS

10. #10-32 UNC-2B x 3/8 PHMS (Not Shown)

17. Local Close Switch Assembly — optional

18. Wire Tie Adhesive Mounting Base (Not Shown)
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Electrical Schematics

Electric Motor Operator

Electric Motor Operator Schematic

THISWIRE (S USED

—r ELECTRIC OPERATOR

INSTALLED
<LB2> am>ccx
cuosNG
ol
acy
<LBi> 4BHCX 24vDC

TR

,
i
;
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EXTERNALCONTACT (SHOWN) ~ —=
(ccX)

A e
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- ANINIEKLOCKIS NOI NEEUED

THE CUSTOMER MUST INSTALLA
JUMPERBEFORE THE BREAKERCAN BE CLOSED LECTRIC CLOS|

MOTOR

_

QOCAL ELECTRIC CLOSE
AVAILABLE AS FACTORY INSTALLED OPTION ONLY.

NO
INTERLOCK OPTION (CCX}.
) INTERLOCK OPTION (CCX; SWITCH
- AVALABLE AS FACTORY g
CONTROLPOWER F el b S
120 W MAX
2 AMPS MAX SWITCH
250 VDC/200VAC MAX (HANDLE CHEGK)
HC
4~ CHARGE NDICATION  <\T4> ,} , <LT2-4> <HC-LC>
t IS NO _switeH
(CAM CHECK)
CAM
2
Jay LR RN £ S
A % SWITCH
g (SPRING CHECK)
NOTE: GLSTOMER MAY PROVIDE <LT3.5> & sc
PERMISSIVECONTROL THROUGH B
THISLINE g
> iy <Ur1> _E[.EC.OPER.+ SWITCH
s>, ¢ (LATCH CHECK)
e <L12> p Lc
<L REMOTE CLOSE + |
NOl NC '
- lEc |
CoM (LOCALELECTRC GLOSE) &
4T LOCALELECTRIC CLOSE SWITCH |
!
!
J

EXTERNAL CONNECTIONS
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Accessory Ratings

Motor Operator Current Draw

Shunt Trip Ratings

Inrush i

Catalog Number Current Operating
Voltage

(Amperes)
SBST12 SB4ST12 3204 12vDe
SBST24 SB4ST24 8i0A 24V DC
SBST48 SB4ST48 1460A 48V DC
SBST125 SB4ST125 0 64A 125V DC
SBST120 SB4ST120 5.50A 120AC
SBST240 SB4ST240 3.60A 240AC
SBST480 SB4ST480 0.35A 480AC

Supply Voltage Motor Rating (Amperes)
120\AC 3
24VDC 3
48VDC 3
125VDC 3
Electrical Data for Remote Close Solenoid
" Inrush Current
Coil Voltage (Amperes) Catalog Number
120VAC (60 Hz) 9.4A SB4RCS120
SBRCS120
24vDC 20.0A SB4RCS24, SBRCS24
48V DC 10.3A SB4RCS48, SBRCS48
125V DC 3.6A SB4RCS125, SBRCS125
Switch Contact Ratings
Supply Voltage Ampere Rating
120VAC 10.0A
240\AC 10.0A
480\AC 6.0A
24\DC 3.0A
125V DC 0.5A
Undervoltage Release Ratings
Hold-in
Catalog Number Current Coil Voltage
(Amperes)
SBUV12 SB4UV12 0.12A 12v OC
SBUV24 SB4UvV24 0.06A 24VBC
SBUV48 SB4UV48 0.03A 48V DC
SBUV125 SB4UV125 0.02A 125W0C
SBUV120 SB4UV120 0.024 120AC
SBUV240 SB4UV240 0.02A 240AC
SBUV480 SB4UV480 0.02A 480AC
SBUV600 SB4UV600 0:a2A 60AC
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SB Solenoid Coil Resistances

OO

L 4
SHUNT TRIP SOLENOID: \
Shunt Trip Plunger O.D. = 0.310 inch @

+/~ 5% @ 20 degrees C
12 VDC - 3.6 ohms 120 VAC - 79.6 ohms 0
24VDC - 14.2 ohms 240 VAC - 380 ohms
48 VDC - 55 ohms 480 VAC - 1163 ohms Q
125 VDC - 370 ohms
Shunt Trip Plunger O.D. = 0.437 inch @

+/-10% @ 20 degrees C

12 VDC - 4.3 ohms 120 VAC -

24VDC - 9 ohms 240 VAC&

48VDC - 34 ohms
125 VDC - 225 ohms @
UNDERVOLTAGE RELAY SOLEN

+/- 5% @ 20 degrees C

12 VDC - 117 ohms VDC - 1822 ohms

24 VDC - 460 ohms 5VDC - 11,395 ohms*
*125 VDC Solenoid used f, I UVR Applications.
ELECTRIC OPERATa SOLENOIDS:

+/-10% @ 20 degiees

LENOIDS:

24 VDC - 1.28& 120 VDC - 35 ohms
48 VDC - 5.@ 125 VDC - 35 ohms

+/-10% é degrees C
2 8 ohms 120 VDC - 14 ohms
8VDC 20 ohms 125 VDC - 35 ohms
P CURRENT INJECTION AND FIELD TESTING SB BREAKERS

All field testing should be in accordance with NEMA Standards Publication No. AB4.

L 4
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Energy & Automation, Inc.
ribution Infrastructure Division
3333 Old Milton Parkway

etta, GA 30005

For Nearest Sales Office
1.800.964.4114
www.sea.siemens.com/sales

For Production Information
www.sea.siemens.com/power

001 Siemens Energy & Automation, Inc.

ens 1S a registered trademark of Siemens AG
Specifications are subject to change without notice

Order No.IPIM-2210-D












L







le.0e”

1000

[P TR
WITHIRNAWH

——

"1l

- T

MO AR R HRD

B AR E A G

=
° O
o a







o o THUO *mw nMHﬂ o O )
MO - e O o0 e - O
[ofe——= —— 5]
B 5
sl o
o o
Sl 10 O |
ol |l0 0O [k
Jo oz
O €]
0 o
Sy —: =10]
o™~ S0 i e Ol
o o @) O c O







()O

4
o .38 HOLES—. | c )
TYe. ~ 500" — S— -5 00
| ' ;7 SEE D[m

-

- ¢ .
" T
- = u

i
el —

171 SCALE







\—4)( a 44
MOUNTING HOLES

\— 12X .38 x

43 sioT

7‘82'/—>I

CLEARANCE FDR HANDLE
ROTATION

1.7 4 Bmm—

2.1 3 g—

3X e 125

[l — 4 56 —g——— .56

X F4m—

1.75"
Tve

D
s S s

o .34 HOLES ryp &
Typ

11,007













1w 00°

ettt 15 7S
BREAKER FULLY
|ecnem0. 75 WITHDRAWN

|-eentlll 4 5

BREAKER TEST .

POSITION

-~ FRONT COVER LOCATIO \

" SHOWN PROVIDES MIN
CLEARANCE WITH BRE

21.82°

MINIMUM CLEARAN
FOR BREAKER R

6/?(/

10.954"

FRONT COVER—"

BREAKER HANDLE

. DRAWOUT HANDLE







3/8-16 BUS

SUPPORT BOL TS\

2X 6 88— —

- SEE NOTE 1

- 12X 02.281
FRONT MTG. HOLES

% PROVIDE CLEARANCE HOLES FOR #8-32 SCREWS

WHEN USING REAR FLANGE MOUNTING SURFACE |
{4 REO'D) &

gF BUS
STAB

—y———————————— 375 g







Outhine Dimension Drawing
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Outline Dimension Drawing
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