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Introduction to Circuit Breakers

Circuit Breaker Basics

l(’*} Throughout this section, the term Bulletin 1406 broadly refers to both Bulletin 140G devices and accessories.
= 4

Acircuit breaker is a reusable semi-automatic switching device. Circuit breakers are designed to protect downstream devices and wiring
from harmful conditions in the power supply that run through the breaker, while also allowing the complex power demands of the system to
pass through.

Breaker design specifics are defined by multiple standards: Bulletin 1406 circuit breakers are broadly designed for global industrial
application for low-voltage, three-phase power systems and are subject to the details of both UL and IEC standards. The technical definition
of a circuit breaker varies between standards organizations. Following are some commonly used definitions:

- The National Electrical Manufacturers Association (NEMA) defines circuit breakers as “devices designed to open and close a circuit by
non-automatic means, and to open the circuit automatically on a predetermined overcurrent without injury to itself when properly
applied within its rating.”

«  The International Electrotechnical Commission (IEC) Standard IEC 60947-2 defines a circuit breaker as “a mechanical switching
device, capable of making, carrying and breaking currents under normal circuit conditions and also making, carrying for a specified
time, and breaking currents under specified abnormal circuit conditions such as those of short-circuit.”

Circuit breakers are referred to by specific design elements for type of construction and functionality. For example, Figure 1 shows the IEC
specification that includes several distinctions of circuit breakers. Under these classifications, Bulletin 1406 circuit breakers can be referred
to as molded-case and air-break devices, with a mix of dependent operation and stored-energy operation, as well as a variety of overcurrent
release protection packages.

The term molded case means that the construction of the circuit breaker is an assembled unit surrounded by an insulated housing. The
term air-break means that the internal arcing chambers of the circuit breaker have normal air — as opposed to an inert gas or a sealed
vacuum space.

The Anatomy of Bulletin 140G Circuit Breakers on page 6 explains operating mechanism types and circuit protection options.

Figure 1- IEC Circuit Breaker Classifications

IEC Circuit Breakers
Utilization Category Overcurrent Release Operating Mechanism Desian
(Interrupting Medium) (Circuit Protections) Control 9

I | I | I [ ]

Dependent/ || Dependent/
Definite Time | | Inverse Time | | Stored Energy| | Independent | | Independent
Delay Delay (12t) Operation Manual Power
Operation Operation

Air Break | | Vacuum Break| | GasBreak | |Instantaneous Open Case || Molded Case

The Bulletin 140G product family offers circuit breakers that are tailored to specific applications, including industrial control panels, motors,
and general switching use. The breakers are designed to operate with high interrupting capacity and a minimal mounting footprint in global
three-phase power applications that range from 10...3000 A, at 220...690V AC.

You can also apply Bulletin 1406 circuit breakers in single-phase systems, DC power systems, and systems with neutral conductors. Your

exact circuit breaker selection is driven by the needs of your application. Table 10n page 4 lists the broad hardware categories and
considerations required for each. You must consider all of the categories to develop a full solution.
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Introduction to Circuit Breakers

Table 1- Circuit Breaker and Accessory Considerations

Device Type Functional Consideration More Information

Main device type Application purpose, standards compliance, high-level features Bulletin 1406 Device Types on page 4
Breaking Frame size Operating current, interrupting capacity

Trip Unit type Circuit protection features, adjustability

Internal Accessories Additional protection, data signaling, control Anatomy of Bulletin 140G Circuit Breakers on page 6
External Accessories Operation, isolation, personnel protection

Terminal Connection Accessories Power supply connection on line and load sides

Bulletin 140G Device Types

There are three types of devices in the Bulletin 1406 product families:

- Two of these devices — Molded Case Circuit Breakers (MCCBs) and Motor Circuit Protectors (MCPs) — are full circuit breakers with
various circuit protections tailored to their intended application.

« The other one — Molded Case Switches (MCSs) — are switches that use the molded case breaker platform for improved performance.

These five device types are often used together in an electrical system to distribute power and protect devices and connections.
Figure 2 represents a typical multi-starter control panel that is comprised of multiple 1406 products:

« The device at the top is an MCCB, which serves as the main disconnect and feeder protection.

«  The main MCCB feeds several branches downstream.

« The MCPs on the left protect the motor loads from short circuit events.

« The MCCBs on the right provide branch short-circuit protection and overload protection for general loads.

Figure 2 - Typical Multi-starter Control Panel
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Introduction to Circuit Breakers

MCCBs

MCCBs are designed to provide overcurrent protection for conductors and equipment by opening automatically before the current reaches a
value and duration that causes excessive or dangerous temperature to the conductors or conductor insulation. These devices can also serve
as the main disconnecting means for a control panel. MCCBs are commonly implemented as feeder breakers or branch protection devices.
The main purpose of these devices is to provide low-level overcurrent and short-circuit current protections. These types of circuit breakers
are often described as thermal-magnetic devices. However, electronic circuit breakers are becoming more widely used due to their
enhanced functionality and adjustability, which allows the protection curves to be customized to a specific application.

Bulletin 140G MCCBs include a variation of the MCCB that is defined as current limiting. Current limiting circuit breakers under UL 489 have
a specific additional function that limits the energy that is allowed through the breaker when the breaker is tripped. According to UL 489
standard, current-limiting circuit breakers are identified with “Current Limiting” on the front and have a label on the right side that specifies
peak current and specific let-through energy values.

In the United States, the National Electrical Code (NEC) defines how this protection is selected in Sections 240-2, 240-3, and 240-4. In
Canada, there are similar references in the Canadian Electric Code, C22.1-12. For |EC applications, IEC 60204-1 provides guidance for the
construction of industrial control panels.

MCSs

The function of a MCS is to disconnect the downstream circuit in which it is installed. In the OFF position, the switch ensures sufficient
electrical isolation to the circuit by using the same design theory as the MCCBs. Other types of devices applied as a disconnecting means
may not have these same properties. The mechanical function of a molded case switch is the same as that of a circuit breaker with both an
ON and OFF feature that is controlled with a toggle switch. It features the same overall dimensions and can accept the same electrical and
mechanical accessories as an MCCB. The MCS provides local motor installation isolation. When disconnected, the MCS can isolate a single
machine or group of machines. Likewise, MCSs can provide bus-tie isolation.

MCSs are not designed to automatically break under short-circuit or overload conditions. For this reason, the circuit must be protected with

a coordinated device that protects against short-circuit currents. Bulletin 140G MCSs feature a self-protection magnetic override for high-
fault conditions, so the device does not experience damage. This is not considered circuit protection.
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Introduction to Circuit Breakers

Anatomy of Bulletin 1406 Circuit Breakers

Bulletin 1406 circuit breakers have five main physical components in a full assembly, shown below. Each of the four device types we
discussed has these five elements, except for the molded case switch, which does not have a trip unit because it does not provide circuit
protection in this way. Breaking frames and trip units are both required to create a fully functional assembled circuit breaker, while terminal
accessories, internal accessories, and external accessories are optional components that depend on your desired features and the needs of
your electrical system.
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Each of these five components must be selected to fit with each other and the application. All products in the family are broadly arranged by
a frame size (K, M, N, and NS), which has a specific mechanical size and electrical range. Most accessories are compatible with several frame
sizes and can be user installed or factory installed.

Breaking Frame

The breaking frame makes up the physical majority of the assembled circuit breaker and contains the switching contacts and

arc chambers. These switching contacts are the mechanism that allows the current flow through the breaker to be physically interrupted,
either when the breaker is manually turned off or when the circuit protections automatically detect a condition that requires the breaker to
open. The switching contacts are mechanically linked so that if one pole experiences an event that causes the breaker to open, all poles
open together. The arc chambers surround each switching contact and include arc chutes and splitter plates that conduct the electricity
away from the contacts and divide and dissipate an arc when the breaker is opened. An arc forms when electricity flows through the air gap
between the contacts as they open. The electricity flow stops when the arc is successfully extinguished. Each breaking frame and trip unit
also has venting chutes, which allow exhausting from the arc chambers during a trip under power. Each pole on the breaker is joined
together by a trip bar, which enables the trip unit to activate the switching contacts.

Depending upon the design of the circuit breaker and intended short-circuit interruption capability, there are differences in the construction
of the contact assemblies. Figure 3 on page 7 shows the most commonly used contact assemblies.
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Introduction to Circuit Breakers

Modern circuit breakers use the reverse loop design because it uses the magnetic forces that are created by current flowing in opposite
direction to help open the contacts under short-circuit conditions. The amount of repulsive force that is generated is proportional to the
value of the short-circuit current that the circuit breaker experiences. This allows faster interruption time as the short-circuit currents
increase.

Figure 3 - Conventional Contact Design Compared to Reverse Loop Contact Design

D =

Conventional Contact Design Reverse Loop Contact Design

Legend

4——— Current Flow
) Magnetic Force

Each frame size is designed to be able to survive different high current conditions, referred to as interrupting ratings (see

Interrupting Ratings (Breaking Capacity: | or I ). To safely handle these high current levels — sometimes up to 200,000 amps — contact
material and geometry must change, affecting physical size and cost of the frame and trip unit. Each frame size is a balance between the
range of operating currents, the ability to handle fault currents common in industrial electrical systems, and the panel space footprint of the
device. See Product Overview on page 24 for more information about features and accessories for each of the frame sizes.

The breaking frame also includes the top terminals for each pole, internal pockets for accessories, the toggle or integral spring operator
assembly, informational nameplates, a trip test button, internal pole connections for the trip unit, and mounting holes to install the
assembled breaker to a panel. The toggle shows the status of the circuit breaker and can be operated by hand. The figure shown in
Anatomy of Bulletin 140G Circuit Breakers on page 6 shows the toggle positions. The ON position is when the breaker contacts are closed, the
OFF position is when the breaker contacts are open, TRIP shows when a breaker has been automatically opened by the trip test button or a
trip condition, and the RESET position on the toggle allows the breaker to be closed again after a trip. The trip test button releases a
mechanical latch that allows the contact assemblies to open and sets the toggle position to TRIP. On most breakers, this button is on the
front face near the toggle.

In the frame size NS, the high mechanical forces needed to manually open or close the contacts require an integral spring operator assembly
to replace the toggle. The spring is charged by a ratcheting handle, activated with buttons on the face of the breaker, and must be recharged
after every operation.

In the largest frame sizes (N and NS), a terminal strip made of labeled plug-in connections is at the top of the breaker. This replaces the
wires in many accessories with a terminal connector that you can adapt to your desired control panel wiring.

You must select breaking frames for operational current range, interrupting capacity, let-through energy needs, energy system
configuration for phases and poles, and continuous rating requirements. See Approximate Dimensions on page 125 for mounting information
and dimension drawings for breakers and accessory assemblies.

Trip Unit

The trip unit is the second required component of the assembled circuit breaker. It determines how the breaker behaves while automatically
protecting a circuit. The trip unit simultaneously monitors for all circuit protections by analyzing the power on each line and calculating
when to trip the breaker. Bulletin 140G devices offer several types of protection packages ranging from fixed, mechanical, thermal-magnetic
units to heavily adjustable, electronic, multi-protection units. Figure 4 on page 8 shows these two major trip unit types: the thermal-
magnetic unit is identified by a simple interface, and the electronic unit shows various protections and configuration switches.
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Figure 4 - Thermal-Magnetic and Electronic Trip Unit Interface Comparison
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Thermal-magnetic trip units use mechanical assemblies and material properties to determine when the current flow is too high. The
thermal portion protects against thermal overcurrent conditions in which the slightly elevated current causes heat buildup in conductor
elements due to each component's resistance. This thermal overcurrent detection is achieved by using the different heating rates in a
bimetallic heater element similar to those found in overload relays. The current flow is broken as the element heats up and curls away. Once
the element has cooled and the contact uncurls back into place, the breaker can be reset. The magnetic portion protects against short-
circuit current conditions, which are high-current spikes that have many causes. Magnetic short-circuit detection is achieved by an
assembly that uses magnetic forces to activate a lever, which releases the trip bar. This magnetic assembly is different from the switching
contacts that are found in the breaking frame but uses the same principles on a smaller scale. Some thermal-magnetic trip units are
adjustable to different thresholds by turning settings indicators on the front of the breaker. Thermal-magnetic trip units are used with
MCCBs (magnetic-only version).

Electronic trip units achieve the same circuit protections as thermal-magnetic units by using electronic sensors to detect current flow,
processors to model the associated protection behavior, and solenoids to activate the trip bar and interrupt the current flow. Electronic trip
units offer additional protections and wide adjustability of each protection to fully customize the behavior of the breaker to an application.
Electronic units use small vertical switches (DIP switches) on the face of the breaker to configure threshold, time, and other settings for
each protection. Electronic trip units are used with MCCBs. The protection is set based on the motor class and adjusts the current threshold
and time response for the common needs of that motor class.

Circuit Protections and Device Self-Protections on page 15 discusses individual circuit protections in detail.

Table 2 illustrates the thermal-magnetic and electronic trip units that are available with the 140G family of MCCBs and their adjustment
ranges. Each trip unit is tuned to a system’s operating current by a rating or by a replaceable rating plug. These ratings adjust the trip unit
from the frame’s maximum to the desired operating current. Rated current is covered in more detail in Rated Current (1 ).

The trip unit also includes the bottom terminals for each pole, internal pole connections for the frame, wired connection ports for specific
accessories, and mounting holes to install the assembled breaker to a panel.

Trip units must be selected for compatible frame size, protections package with adjustability or specialty function, compatible pole
configuration, and rated current.

Table 2 - Trip Unit Adjustment Range Comparison, 120...1200 A Devices

Frame | Type Rated Current [A] @
Size | ' 320122 [125 [ 140 [ 150 | 157 | 160 | 175 | 200 210 | 225 [ 240 | 250 | 252 | 280 | 300 | 320 | 350 | 400 | 420 | 480 | 560 | 600 | 630 | 800 | 900 | 1000 | 1200
0
M
K L [ [ ] 0
h 0 [
0
0
M
[ 0
M 0 |
E 0
0
NINS | E | | | | 0

(1) T-M = Thermal-magnetic; E = Electronic
(2) X=Denotes fixed thermal and Fixed Magnetic; 0 = denotes adjustable thermal and adjustable magnetic
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Introduction to Circuit Breakers

Internal Accessories

Circuit breakers contain internal pockets that are designed to accommodate internal accessories that can add data sharing and extra
abilities to the device. These accessories are supplied with connection wires that are routed behind the cover and out the side of the
breaker. In frame size N, NS, and R, the terminal strip on the breaking frame and a 3-pin quick connector replaces these connection wires. All
frame sizes allow multiple internal accessories to be installed simultaneously.

Signaling contacts are micro-switches that sit on status levers inside the breaker and transmit a signal to a controller or panel light when
the lever positions change. Most contacts are used for auxiliary (breaker ON or OFF), alarm (TRIP for any reason, including accessories), and
trip unit alarm (TRIP from protection or trip button only) and are offered as multi-switch packages.

Table 3 - Auxiliary, Alarm, or Trip Unit Alarm Contact Change in Response to Device Status

Contact Location Device Status Contact Type
Auxiliary (AX) Alarm (AL) Trip Unit Alarm (TU AL)
On v — _
AX2 Auxiliary Contact
Trip (test or accessory) v v -
TU AL Alarm Contact
Trip (circuit protection by trip unit) 4 4 v
AL1 Alarm Contact
| ' off - - -
_L,I ILR_ I'?. s

Other internal accessories are also used for circuit protections. Shunt trip and undervoltage release units are activated by controller
signals or panel pushbuttons and use solenoids to make contact with the trip bar and cause the breaker to trip. Shunt trip is activated when
a signal is sent, and undervoltage release is activated when a steady signal is removed (common for many safety applications). Shunt trip
and undervoltage release units are both additionally applicable as circuit protections for undervoltage and overvoltage conditions and are
available for voltages ranging from 12V DC to 525V AC. Shunt Close units are used with frame size NS breakers to remotely close the breaker
(to the ON position). Trip Reset is used with frame size NS breakers to remotely recover from a TRIP state.

Spring charging motors use an electric motor to recharge the integral springs of the frame size NS breakers. A common application of
accessories for integral spring operation breakers in frame size NS use a combination of accessories to initiate breaker status change and
recharge the springs with an electric motor. Several of these components are required for full function: spring charging motor, shunt close,
and shunt trip. For systems where a manual reset is not desired when the breaker is tripped for any reason, the trip reset is recommended.
Optional accessories for this application include the spring charged contact, ready-to-close contact, trip unit alarm contact, and mechanical
operations counter. This system is often referred to as remote operation and can be driven either by PLC signals or local push button
control.

Mechanical counters are available for frame size NS breakers and record of the number of operation cycles of the breaker when it is
installed with the spring charging motor.

You can order Bulletin 140G devices with factory-installed internal accessories. See Internal Accessaries on page 56 for more information.

External Accessories

External accessories serve many purposes, including additional circuit protections, a variety of mechanical assemblies to operate the circuit
breaker, insulation and guarding components, locking components, mounting adapters, and troubleshooting accessories.

Assembled circuit breakers and breaking frames are supplied by default with the following external and terminal accessories: end caps,
back insulators, phase barriers, mountlnP hardware, and both side and front covers. The section Replacement Parts on page 67 lists the
catalog numbers to order replacements for these components and common replacement parts for flexible cable operators.

Additional Circuit Protections

Externally installed circuit protections include earth leakage protectors, external neutral sensors, rating plugs, and maintenance mode
connections. Earth leakage protectors attach to the bottom of a circuit breaker and analyze the total current flow across all three lines to
check for power leaking out from a fault. They also allow the breaker to protect equipment at a 30 mA level. Earth protectors feature
terminals at the bottom to accommodate the full variety of Bulletin 1406 terminal accessories. External neutral sensors allow a 3-pole
breaker to analyze a 4th neutral line for the return current flow. See Neutral Pole and Protection on page 14 for more information.

Rating Plugs change the rated current for a device. See Rated Current (I,,) for more information on rated current. Maintenance Mode

Connectors enable signaling to operate maintenance mode on enabled devices.
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Introduction to Circuit Breakers

Device Operation Options

Operator assemblies and accessories are commonly used to let personnel actuate the circuit breaker between states without opening an
enclosure and being exposed to potentially dangerous power levels. Table 4 compares the available options for device operation.

Table &4 - MCCB Operation Comparison

Operator Type Photo Accessory Accessory Purpose

. ®
BT e

« Use toggle on frame size K, M, and N to manually operate device

None « Can be mounted through enclosure door when installed with escutcheon plate

No Operator

« Use lever and buttons on frame size NS to manually operate device

None « Can be mounted through enclosure door when installed with escutcheon plate

Variable-depth |+ Control the device with manual rotary handle that is attached to outside of enclosure door
Rotary Operators |+ Handle is connected to device by shaft modified to enclosure depth and rotary mechanism
(RVM/NVM/RMX) |« NFPA options available

Rotary Operators

Direct Rotary |+ Control the device with manual rotary handle connected to face of device

Operators « Can be mounted through enclosure door when installed with included rotary escutcheon
(RMB/RMY) plate

Flexible Cable [+ Control the device with manual vertical flange handle while the device is installed almost
Operators (FCX) | anywhere in enclosure

Flange-mounted

Handle Operators

Bulletin 1494V
Variable-Depth |- Control the device with manual vertical flange handle while the device is installed directly
Flange Operator | behind flange of enclosure

(1494V-M)
« Control the device with remote operation signals from push button or PLC in one device on
¢ Stored Energy the face of the breaker
= Motor Operator |« Control toggle device with manual lever and buttons
j;_r‘ (EOP) » Can be mounted through enclosure door when installed with included motor escutcheon

plate

Remote Control

Operators '
’{ Spring Charging

Motor (SCM) for |« Enable remote operation system on frame size NS

Remote Operation |« See Table 89 for details; system requires multiple internal components
System

Rotary operators change vertical toggle motion into rotary turning of a handle and are available in direct-mounting and variable-depth
varieties to accommodate enclosure styles and needs. Some rotary operators are offered with NFPA 73-compliant handles, which have a
secondary handle for deliberate operation of the breaker when the enclosure is open. Flexible cable operators use a flexible cable to
transfer the toggle motion to a vertical-travel handle that is mounted outside the enclosure (often on an enclosure flange), allowing you to
install the connected breaker anywhere on the panel. All handles are available in a selection of materials and finishes that are designed to
withstand a variety of industrial environmental conditions. Stored energy motor operators are a single device that performs three
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Introduction to Circuit Breakers

functions: provides a closing spring similar to the frame size NS, which uses a lever to charge a spring mechanism and buttons to drive the
toggle; provides signal input to electronically control the opening and closing of the breaker, which uses an electric motor to charge the
spring mechanism; and provides a padlock to lock the whole device and breaker into the OFF position.

Early-Make and Early-Break signal contacts are available for use with direct rotary handles and variable-depth rotary operators to prevent
nuisance undervoltage trips while operating the handles or transient voltage damage.

Insulation and Guarding Components

Avariety of covers and seals are offered for connection insulation and breaker quarding. We offer covers, including front covers, side
covers, and standard, high, and low terminal covers, that protect personnel and control wiring from power connections. Phase barriers and
terminal covers also insulate line connections and prevent dangerous arcing conditions between poles of the breaker. IP30 escutcheon
frames and IP54 protective covers are available to protect through-the-door installations. Sealable screws are available to prevent
tampering with terminal covers.

Locking Components

Locking accessories include padlock adapters that allow a breaker to be mechanically fixed in an OFF position, and doeor interlocks, which
allow a breaker to trip when an enclosure is opened to protect personnel from an enclosure’s power supply.

Mounting Options

Bulletin 1406 circuit breakers are panel mounted (as opposed to withdrawable styles) and can be installed to a panel either by the 4 mounting
holes in the assembled breaker or by using mounting adapters. Bulletin 140G adapters include EZ-plates, which allow a breaker to be
mounted by two 1/4 in.-20 bolts. See Mounting Conditions on page 22 for more information. Bulletin 141A Busbhar Mounting Adapters, which
allow terminal connection and panel mounting in one accessory, are also available. See Bulletin 141A Busbar Mounting Adapters on page 67
for more information.

Troubleshooting Accessories

You can use special powered accessories to aid in troubleshooting. An external battery unit and a trip test unit allow electronic trip units
to be powered when not in use under load, as well as evaluated for trip conditions, error indicators, and proper accessories installation (for
those that would be affected by a breaker trip).

Phase Barriers and Terminal Covers

Phase barriers and terminal covers let you increase the insulation characteristics between the phases at the connections. They are mounted
from the front, even with the circuit breaker already installed. Medium and high phase barriers and terminal covers provide additional
electrical clearance between each phase when special connections extend past the circuit breaker housing, like extended and spread
terminals or ring lug collars on cables.
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Terminal Connection Accessories

Terminal connection accessories convert the standard line- and load-side terminals of the breaker to accommodate a variety of cable
terminations and busbars. Each breaker comes with an end cap kit that includes a bolt and a nut that fixes in place to the breaker’s housing.
The 1406 product line includes, as standard, the capability to terminate wiring using customer furnished crimp-on ring lug (ring tongue) or
forked lug termination. Using Allen-Bradley terminal lugs in applications that follow UL guidelines for panel short-circuit current rating
(SCCR) permits the termination to be rated at the SCCR level of the circuit breaker. This rating may allow a higher SCCR than may be available
using a separate power distribution block.

Terminal lugs are available in copper (Cu) and copper-aluminum (CuAl) construction and include saddle-clamp-style lugs, machined block
lugs, and multi-terminal lugs. These accessories bolt on to the front terminals on the breaker (requires the end caps) and allow cables up to
750 MCM to be attached to the breaker. Multi-terminal lugs allow up to 6 wires to be attached to each pole of the breaker.

Most terminal lugs include control tap screws for external voltage or current sensing purposes. For frame size N and NS, vertical and rear
terminals are available, which are designed for busbar systems. For frame size K, Bulletin 141A busbar adapters allow mounting and
electrical connection of the breaker to a busbar system.

For conductor sizing information, see Conductor Selection on page 21. The installation instructions for each breaking frame contain details
on allowable connections to front terminals; details on terminal lug connections are contained in each terminal accessory's installation
instructions. See Additional Resources on page 153 for more information.

Factory-Installed Options

Many components are available as factory-installed options. These options offer a faster installation time and streamlined accessory
selection for certain common functions. These options include:

«  Assembly of breaking frame and trip unit (for products that are available separately).

«  Remote operation via combined use of spring charging motor, shunt trip, shunt close, trip reset, and mechanical counter.
« Shunt trip and undervoltage release for controls or protections.

« Variety of contact kits, including auxiliary, alarm, and trip unit alarm contacts.

« Terminal connections with saddle-clamp style lugs or busbar adapter.

Properties of a Circuit Breaker

In addition to the five main physical components of an assembled 1406 circuit breaker, there are several non-physical properties they share.
Each property is a critical function of the breaker, which must be identified and specified to select the right breaker for the application.

Definitions

Threshold current: the root mean squared (rms) symmetrical prospective at the highest interrupting capacity of the current limiting range,
where:

« the peak current let-through in each phase is less than the peak of that symmetrical prospective current, and

« thel%tineach phase is less than the 1%t of a 1/2 cycle wave of the symmetrical current

Interrupting rating: the highest current at rated voltage that a device is intended to interrupt under standard test conditions.
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Current Definitions

Throughout this publication, we refer to several types of current. Table b explains these types of current and their abbreviations.

Table 5 - Current Definitions

Abbreviation Current Type Description
The value of current that characterizes the protection release that is installed on board the circuit breaker and

In Rated current determines, based on the settings available for the release, the protective characteristic of the circuit breaker itself.
. . The value of current that a circuit breaker is able to interrupt without being destroyed or causing an electric arc with
le Breaking capacity unacceptable duration.
lou Ultimate breaking capacity The maximum short-circuit current that a circuit breaker can break without damage.
| Service breaki it The maximum short-circuit current that a circuit breaker can break three times and still resume normal service.
os ervice breaking capacity Expressed as a percentage ratio of I,
i . .| The highest instantaneous value of current that the circuit breaker can establish at rated voltage in
lem Rated short-circuit making capacity specified conditions.
low Rated short-time withstand current | The value of the current the equipment can withstand for a specified time without damage occurring

The maximum (or peak) instantaneous current that is allowed to pass during a specific short-circuit event. The value
Iy Peak current is determined from either a table as shown above or evaluated from an SCCR table based upon the available short-
circuit current at a specific voltage.

The maximum rms prospective (available) current that a device can interrupt. The rating is expressed in Amperes
and volts.

Ims Short-circuit current rating

The current co-ordinate of the intersection between the total time-current characteristic of the protective device on
ls Selectivity limit current the load side and the tripping time-current characteristic of the other protective device. See publication 1406-TD050
for more information about circuit breaker selectivity.

An expression related to the energy that is let through for a specific short circuit event. With respect to circuit

1% Amperes squared seconds breakers, the 12t [A%s]is expressed for the current flow between the initiation of the fault current and the clearing of
the circuit.

Interrupting Ratings (Breaking Capacity; | . or | ;)

The interrupting rating, or breaking capacity, of a breaker refers to the maximum amount of
fault current that a specific breaker can safely interrupt without damage to itself. Fault current
is the maximum amount of current a system can send downstream to the breaker during a
failure like a short circuit or ground fault, typically measured in kiloamperes (kA). The maximum
amount of fault current that is supplied by a system can be calculated at any point in that
system. The interrupting rating of the breaker must be greater than or equal to the amount of
fault current that can be delivered at the point in the system in which the breaker is applied.
Breakers and other circuit interrupting devices can be arranged in an electrical system to
effectively step down the fault current to appropriately limit the danger to downstream devices.

A breaker's interrupting rating always decreases as the voltage increases. For example, a
Bulletin 140G K frame circuit breaker with a high interrupting capacity of 100 kA at 480V can only
provide 20 kA capacity at 690V. Interrupting rating is one of the most critical factors in the
breaker selection process. The figure at the right shows a closeup of this rating information on o )
a Bulletin 1406 breaker. Ratings for UL (which uses the term interrupting rating) are shown on Interrupting Rating Nameplate Information
the front nameplate, while ratings for IEC (which uses the term breaking capacity) are shown on

a label on the left side of the breaker.

Rated Current (I )

Each breaker is tuned to a rated current, which is the expected operating current of the device and the reference point that circuit
protections are based on.

The operating current is determined by the needs of the application, and each breaker can be operated at as low as 20% of the rated current
of the device. Each protection for circuit current is defined by a threshold in comparison to the rated current, I,. The protection thresholds

have settings as a multiple of the rated current. See Circuit Protections and Device Self-Protections on page 15 for more information.
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The breaking frame defines the range the breaker can operate on, and the trip unit defines the specific
rated current the breaker will be tuned to within that range. In larger frame sizes (N and NS), the rating is
instead determined by a rating plug, which is a component that fits into the front of the trip unit and
lowers the trip unit's rating to the desired operating current. In these trip units, the rating plug that
comes with the unit can be replaced with a lower-value rating plug. To achieve a higher value, you must
select a different trip unit with a higher base rated current. You cannot change rating plugs in MCPs.

The rated current of each trip unit is identified by the labeling tab at the top of the trip unit (marked with
In = ###A), which shows through a small window on the assembled circuit breaker just below the toggle Trip Unit Rated Current Information
as shown in the figure to the right. On frame sizes N and NS, the rating is shown in text on the front

center of the trip unit or on the rating plug on the left side of the front of the trip unit..

Neutral Pole and Protection

Breakers are available in 3- and 4-pole configurations. The 4-pole units come with an integral neutral pole, and

many of the 3-pole devices can be applied to a 4-pole system by using an external neutral sensor accessory. e
Using a 4-pole device has the benefit of the neutral pole isolated within the MCCB housing and utilizes a switching i i i i
contact with arc chambers to interrupt current flow on the line. Proper selection of a neutral pole solution is

dependent on the power supply and electrical system design. ‘\3 “‘3 “‘S
Neutral line protection is the addition of the neutral current sensor data to the other protections enabled on the

device. Neutral settings are available as a percentage of the rated current and are used as a threshold modifier

for the protections. For example, if a protection is enabled at 1times (100%) the rated current and neutral is at
50%, then the trip unit will monitor the neutral current sensor for that protection on that pole at 0.5 times (50%)
the rated current. This is simultaneously true for all enabled protections, and their protection timings are the
same as for the other poles. For 4 pole thermal-magnetic trip units, neutral is offered at 100%, and for electronic
trip units neutral can be adjusted from 50...200%. Neutral protection can also be turned off, where the neutral
pole is not monitored but will be interrupted as a 4th pole when the breaker is opened for any reason.

N
MU

Neutral Pole Configuration

(ﬂ_ﬁ For all 4-pole 140G MCCB and Molded Case Switches, the neutral is the left outside pole.

A 4

Opening Time

The opening time of the circuit breaker is the time required to fully interrupt the current flow on all poles. This is also referred to as clearing
time or break time. The protection threshold and time determine when a trip is triggered by the trip unit. Once the trip is triggered, the
opening time includes the activation of the trip bar, the motion of the switching contacts from closed to open, the redirection of the
electricity through the arc chutes and splitters, and the extinguishing of the arc. The opening time for all Bulletin 140G devices is 8.5
milliseconds, or half of one cycle at 60 Hz.

During the opening time, the breaker allows energy through the poles while the arc is still active. This energy is measured and documented
in two forms: peak let-through current and total let-through energy. This energy can damage highly sensitive downstream equipment
and should be considered when you select a device. For information on each frame's let-through data, see

Trip and Let-through Curves on page 97.

80% and 100% Continuous Rated Breakers

AlI'140G MCCBs are rated for 80% continuous load unless they are marked for 100% loads. The NEC requires that only 100% rated continuous
loads be marked special with the load designation. In all general applications, the unmarked circuit breaker is to be applied at no more than
80% continuous load of its rated current (I ). Typically 100% rated current MCCBs are devices with electronic trip units. Visit

www.rockwellautomation.com for specific devices.

At higher rated currents, separate trip units are required to achieve either 80% or 100% continuous rating. For frame size N and NS, the trip
unit and frame must both be selected according to the percent rating required for the end application.
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Ingress Protection

The Ingress Protection rating (IP rating) is an international standard (EN/IEC 60529) that is used to rate the degree of protection or sealing
effectiveness in electrical enclosures against intrusion of objects, water, dust, or accidental contact.

Table 6 indicates the degrees of protection against intrusion and accidental contact according to IEC 60529.

Table 6 - Ingress Protection Rating

Terminal Covers
Location
None High Low
A - -
B 120 @ P40 P40
c - P40 ) P30 9

(1) High terminal covers have a height of 60 mm (2.36 in) and are designated with a suffix “H" in the catalog number (140G-K-TC3H)
(2) Frame size K only.
(3) After correct installation.

Circuit Protections and Device Self-Protections

Each breaker’s device type or trip unit defines the protections for the circuit. All four device types also contain device self-protections,
which are not considered circuit protections. Each of these protections perform together to define each breaker's trip curve, whichis a

time-current chart of the adjustable settings and cumulative effect of the protections on the response of the breaker to excess current
conditions.

Figure 5 shows a generic version of a trip curve. Each threshold (I 4) and time (t;) adjustment on the protections lets you tune the curve to

respond to or ignore specific conditions in the circuit, depending on the application. Each current protection threshold is expressed as a
multiple of the nominal current, I,, unless otherwise noted. The breaker has no response to the left of the curve and when the time and

current level of an event aligns with the tuned curve, a device responds within the published tolerance.

Figure 5 - Generic Trip Curve with LSIG Protections Parameters
A i
iL

Each trip unit monitors all poles and all protections simultaneously, including a neutral pole if using a 4-pole breaker or external neutral
sensor. Table 7 on page 16 compares device types and protections.
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Table 7 - Comparison of Protections and Device Types

MCCB
Protection Type - . Molded Case Switch
Thermal-magnetic Electronic
L v v _
S - v —
i . | 4 v -
Current-based Circuit Protections
6 - Optional -
N Optional Optional -
U - — -
Device Self Protections Magnetic Override 4 v 4

Each protection’s segment of the curve features a slope that defines the protection’s response: t = k, where the response is a constant trip

time and is shown as a right angle on the chart, or t = k/12, where the response follows this formula, resulting in a constant let-through
energy and creates an angled slope on the chart. Each trip curve for thermal-magnetic devices displays differences in hot trip, where the
device has recently experienced a thermal overload condition and is physically still warm from the event, and cold trip, when it has not
experienced this condition. Hot trip conditions cause the breaker to trip faster, and electronic devices feature a calculation (referred to as
thermal memory) to simulate this response and protect a circuit from repeat thermal overload conditions. When a trip is initiated and the
breaker is interrupting the circuit, a certain amount of energy is allowed through- these details are documented in peak let-through current
and total let-through energy curves. Trip and Let-through Curves on page 97 contains additional details on reading, interpretation, and
tolerances for trip curves and let-through curves. Table 8 on page 16 compares circuit protections for current; Table 9 on page 17 lists device

self protections.

Table 8 - Current-based Circuit Protections

ng:g;'o" Name Function Parameters and Limits

Long overcurrent condition (current experienced is slightly higher than the |« Threshold: Iy; adjust 0.4..1.0x 1,
nominal current of the system) where thermal rise due to resistance of the |, Time: t; adjust 3..144 s

L Long (thermal) system observed in the conductors and connections is undesirable and 5 i .

9 may cause damage to the insulation and some current-sensitive circuit |+ Shape: t=k/I% 3 additional IEC profiles for N-and NS

components. Generally active 125..1000% of nominal current during an LCD trip unit
overcurrent event. If S Protection is enabled, I; threshold must be less than I,
Short short-circuit condition (current experienced is moderately higher
than the nominal current of the system) where undesirable low short- M
circuit current faults may occur, but motor inrush currents may need to be |+ Threshold: I; Off ", adjust 0.6..10x 1,

S Short allowed through the breaker to avoid nuisance trips. Generally active 125... |+ Time: ty; adjust 0.05...0.8s

10,000% of nominal current during an overcurrent event.

Short protection can have a sloped line for t = k/12 behavior and a flat line
for t = k behavior.

Shape: t=k/1% t=k

Instant (magnetic)

Instantaneous short-circuit condition (current experienced is significantly
higher than the nominal current of the system) where high short-circuit
current faults can cause damage to downstream equipment. Generally
active 500...15,000% of nominal current during an overcurrent event.

Threshold: I5; 0ff ), adjust 1..15 x I,
Time: none
Shape:t=k

Ground current condition where ground/earth fault current is detected

Threshold: 1,; Off W adjust 0.2..1.0 x I
Time: t;; adjust 0.1...0.8s

6 Ground across the sum of all phases and can cause equipment damage. . Shape:t= K1 t=k
Generally active 20...100% of nominal current during an overcurrent event. | Limits: frame s'ize K M. N and NS are disabled at 4/6/8x
I, in favor of | Protection response time
Options:
Neutral protection allows the addition of a 4th pole to the analysis of the L, |* Thermal-magnetic: 0ff, 100% I,
N Neutral S, and | protections at the specified percentage of the nominal current. « Electronic: Off, adjust 50...200% I,
See Neutral Pole and Protection on page 14. « Time, Shape, Limits:
See other enabled protections and settings
Imbalance of current condition on the 3-pole of the device, where + Options: 0ff, 50% of I;
U Imbalance unbalanced loads or uneven power draw can damage downstream Time: 2
equipment or indicate a fault. Protection fixed at 50% of long protection |* ''M&: 48
threshold. + Shape: t=k

(1) Off option for protection available on electronic trip units only.

16
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Table 9 - Device Self Protections

Protection Name Function Parameters and Limits

High fault current condition where current experienced may cause damage | Threshold and Time:

Magnetic Override; |to downstream equipment. Override is below interrupting capacity of « See override region window in device trip curve

Hardware Override |breaking frame (maximum value breaker can withstand) to protect breaker |+ Molded Case Switch: see magnetic override values that are listed in
from damage over time. Ranges from 10...200 kA. product selection tables

(% Forinformation about maintenance mode, see Maintenance Mode on page 23.
A 4

Circuit Breaker Applications

Circuit breaker selection and terminology is very specific to the regional governing standards of the end application. Some applications may
require derating of the circuit breaker for proper function.

Standards Compliance and Certifications

To provide customers with third-party assurance that Allen-Bradley MCCBs meet industry standards, Bulletin 140G devices comply with
various global standards. The Bulletin 140G MCCBs comply with UL, CSA, and IEC standards and are UL Listed, CSA Certified, and CCC Certified.

MCCBs comply with certification requirements from other agencies. The certification of these products is an ongoing process and additional
ratings and certifications are continually being pursued. For specific information about declarations of conformity, certificates, and other
certification details, see our product certifications website, rok.auto/certifications, or contact your local Rockwell Automation sales office or
Allen-Bradley distributor.

Reverse-fed Circuit Breaker

Due to physical equipment arrangements in panelboards, switchboards, and industrial control panels, it is often desirable to reverse feed a
molded case circuit breaker. Traditionally, the line that feeds the circuit is connected to the top and the load that draws the current is
connected to the bottom. Reverse feeding is achieved by trading the line and load connections on the breaker. For this type of application,
the circuit breaker must be tested and listed accordingly. All Bulletin 1406 circuit breakers can be reverse fed. When reverse feeding these
devices, you must properly identify the line and load side terminals.

Figure 6 - Reverse Feed Configuration
Load

(12|73

Table 10 - Maximum Voltage for Reverse-fed Circuit Breakers

Frame Size Maximum Voltage [V AC] "
UL/CSA IEC
K 600 690
M 600 690
N, NS 600 690

(1) NEC Article 404.7 states “Where these switch or circuit breaker handles are operated vertically rather than rotationally or horizontally, the
up position of the handle shall be the (on) position.” Refer to applicable codes and standards for specific application requirements.
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Applying MCCBs to North American Guidelines

MCCBs are most commonly used as either feeder breakers or as a single circuit breaker where disconnecting, short-circuit, and thermal
protection functionality is required. When selecting an MCCB, you must consider the following items.

« Application voltage
« Available short-circuit current
«  Amperage of the load or wiring to be protected

You must consider local code requirements; these requirements can ultimately affect the type and functionality of the MCCB that you select.

MCCBs

« Magnetic and thermal trip currents can be fixed or adjustable

- Magnetic trip current is generally set at 1000% (10x) of circuit breaker thermal ratings
«  Must be sized per NEC/CEC rules
« Canbe UL Listed as part of UL 508/UL 60947-4-1

«  Can be used for motor circuits or motor control circuit transformers, though Bulletin 1489 miniature circuit breakers (MCBs) are a
more appropriate choice

«  Motor current (thermal rating):
- <250% motor full load amperes (FLA)
- <300% for motors <100 A if the circuit trips on start
- 400% for motors > 100 A if the circuit breaker trips on start

MCPs

MCPs are the most popular choice for motor circuits in the North American market. they have been used in combination starters and MCC
unit inserts (buckets) for many years.

«  Magnetic only
« Magnetic trip current is adjustable
«  Motor current setting (thermal) is not specified by NEC/CEC
«  Thermal capability should be > motor FLA and < overload relay setting
«  Motor overload protection must be provided separately
« UL Recognized
« UL Listing is obtained as part of UL 508/UL 60947-4-1
«  Provide choice in overload protection
«  Must be tested and listed with specific contactors and overloads
« Adjustability is required by UL489 standard
«  Must be sized per NEC/CEC rules
- <800% motor FLA for standard efficiency motors
- <1300% motor FLA allowed if motor does not start
- <T00% motor FLA for high efficiency motors
- <1700% motor FLA allowed if motor does not start

Selecting a Circuit Breaker When Application Follows U.S. Guidelines

Selecting a circuit breaker for use in an industrial control panel requires focus on the MCCB for use as a feeder and as a branch circuit
protective device.
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Selecting the MCCB for Use as the Main Disconnect or Feeder

A typical industrial control panel is a feeder circuit as defined by the NEC, where a feeder is composed of the wires between the service
entrance of the panel or line side of the MCCB and the line side of the branch protective devices.

Motor control is involved in many industrial control applications. The application must then follow Article 430 of the NEC, which states that
breakers for feeders having mixed loads should have ratings suitable for carrying the heating loads, plus the capacity required by the motor
loads. Examples of mixed loads include heating (lighting and heat appliances) and motors.

For motor loads, NEC Article 430 states that breakers for motor feeders shall have a rating not greater than the sum of the highest breaker
rating of any of its branches and the full-load currents of all other motors that are served by the feeder.

Feeder Breaker Thermal Rating Selection Example

This assumes that the circuit breaker selected has a voltage rating equal or greater than the application and that the interrupting rating is
equal or greater to the available short-circuit current. The panel contains a main feeder breaker supply with three motor branch circuits.

In our application, the feeder is supplying a 3-motor system at a voltage of 480V.

Motor Hp Current value from Table 430.250 [A]
Motor 1 10 14
Motor 2 5 16
Motor 3 5 16

Calculation of panel wiring includes:

- For single motors: Per [430.22], size motor branch circuit conductors no smaller than 125 percent of the motor FLC rating listed in
Table 430.147 or 430.148 (Figure 430-4). Size the branch circuit short-circuit and ground-fault protection device per 240.6(A) and
430.52(C)1) Ex. 1.

«  For multiple motors. Per [430.24], size multiple motor conductors as follows. First, multiply the full-load current rating of the highest-
load motor by 1.25. Then, add up the full-load current ratings of all other motors in the group. Add these two numbers. That's your
motor load for calculating ampacity. Add any other loads on that conductor, to calculate total conductor ampacity.

Current calculation is:

Motor 1 (14 Ax1.25)= 175A

Motor 2 16A

Motor 3 16A
TOTAL 32.7A

Because the total load comes to 32.7 A and there is not a commercially available breaker available for 32.7 A, the NEC lets you use the next
largest standard-sized breaker. Therefore, you could select a 35 A MCCB to protect this control panel.

.( ) Each motor branch also needs protection.
=

Selecting the MCCB for Use as the Branch Short-Circuit Device

You can also use an MCCB as a branch protective device for a motor load. While we show the calculation for applying an MCCB in this manner,
the MCP is better suited for this application. After the calculation for sizing is completed, it should be apparent that, even though this is
technically correct, in some cases, the motor protection and wire protection can be less than ideal.

Per NEC Article 430.52(B), the motor branch circuit short-circuit and ground fault device shall be capable of carrying the starting current of
the motor. Further, 430.52(C) indicates that the protective device must have a rating or setting not exceeding the value that is calculated

according to the values given in Table 430.52. In the case of an inverse time MCCB, such as the 1406, the calculation for the maximum setting
or rating of the protective device is 250% of the motor being protected. Figure 2 on page 4 shows an example of this type of configuration.
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Thermal-magnetic Circuit Breaker Branch Selection Example

An MCCB is being used to protect a branch motor circuit with a 10 Hp 460V motor. Using Table 430.250 of the NEC, a value of FLC of 14 A is
supplied for this motor.

Calculating the maximum branch circuit protective device rating or setting is: 14 Ax 250% = 35 A

Therefore, the maximum size MCCB that could be used in this example is 35 A. This is the maximum rating and therefore smaller devices
could be selected for this application. A point to consider is that generally MCCBs have a magnetic trip of approximately 10x the rating of the
MCCB. When starting, motors usually exhibit an inrush characteristic of 6...10 times the full load rating of the motor, depending on the type of
motor being used. In this case, the circuit breaker trip point is approximately 350 A and the motor starting current of locked rotor current is
approximately 140 A if a 10x ratio of running to starting current is assumed. You could select a smaller breaker without concern for nuisance
tripping. In that case, there may be more concern about the thermal protection provided by the circuit breaker being based on a 35 A breaker
with only a 14 A load. The motor and the wiring may not be adequately protected if larger wire isn't selected or if a motor overload relay is not
used.

MCCB Application and Sizing

Bulletin 140G MCCBs are traditionally used to protect branch and feeder circuits in industrial control applications. In the role of a feeder
circuit breaker, the MCCB provides isolation and short-circuit protection for the panel and thermal protection for the feeder wires. As a
branch circuit breaker, an MCCB provides the same protection for the branch wires in the panel. For illustrative purposes, the feeder is
shown at the wiring from the load side of the main or feeder MCCB to the line connection of the branch short-circuit protective devices to
which the feeder is supplying power.

The following example is a generic interpretation of the US National Electrical Code (NEC), and should be used only as a reference for
applying the MCCB. Final authority regarding the sizing and components used is governed by local and/or national electrical standards and
the Juri?diction) Having Authority. Consult these standards before installing or designing any electrical system using short-circuit protective
devices (SCPDs).

While this discussion is not intended to be a comprehensive guidebook to designing industrial control panels, we present several categories
of typical applications where you can apply a feeder SCPD device. A panel in which the:

«  Breaker feeds only motor loads,
«  Breaker feeds fixed loads, and
« Feeder breaker protects mixed loads.

In all cases, the examples that are given here are for reference and you should reference your local electrical code requirements, as they
may vary from location to location. You should verify that the breaker selection and installation complies with local codes, requlations, and/
or standards.

A feeder is composed of the conductors of a wiring system between the service equipment or the generator switchboard of an isolated plant
and the branch circuit overcurrent device.

NEC Article 220 states:  Where a feeder supplies continuous loads or any combination of continuous and noncontinuous loads, the rating
of the overcurrent device shall not be less than the noncontinuous load plus 125% of the continuous load.
Exception: Where the assembly including the overcurrent devices protecting the feeder(s) are listed for operation
at 100% of their rating, neither the ampere rating of the overcurrent device nor the ampacity of the feeder
conductors shall be less than the sum of the continuous load plus the noncontinuous load. Only breakers listed for
100% application, and so labeled can be applied under the exception (for example N Frame and R Frame 1406
devices that are specifically marked and rated 100%). Breakers without a 100% application listing and label are
applied at 80% of rating.

NEC Article 430 states:  Breakers for feeders having mixed loads; such as heating (lighting and heat appliances) and motors, should have
ratings suitable for carrying the heating loads plus the capacity that is required by the motor loads...breakers for
motor feeders shall have a rating not greater than the sum of the highest breaker rating of any of its branches and
the full load currents of all other motors served by the feeder.

AMCCB is rated in rms amperes at a specific ambient temperature. This ampere rating is the maximum continuous current it may carry in
the ambient temperature for which it is calibrated. To minimize the need for derating, Allen-Bradley thermal-magnetic breakers are
calibrated for an ambient temperature of 40 °C (104 °F), which is the average temperature within an enclosure. If the enclosure ambient
temperature is known to exceed 40 °C (104 °F), the breaker used should either be specially calibrated for that temperature, or be derated
accordingly.
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Conductor Selection

UL Listed circuit breakers that are rated 125 A or less shall be marked as being suitable for 60 °C (140 °F), 75 °C (167 °F) only or 60/75 °C
(140/167 °F) wire. All Allen-Bradley breakers that are rated 125 A or less are marked for 60/75 °C wire. All UL Listed circuit breakers rated over
125 A are suitable for 75 °C (167 °F) conductors. Conductors rated for higher temperatures may be used, but must not be loaded to carry more
current than the 75 °C (167 °F) ampacity of that size conductor for equipment that is marked or rated 75 °C (167 °F), or the 60 °C (140 °F)
ampacity of that size conductor for equipment that is marked or rated 60 °C (140 °F). However, the full 90 °C (194 °F) ampacity may be used
when applying derating factors, so long as the actual load does not exceed the lower of the derated ampacity or the 75 °C (167 °F) or 60 °C
(140 °F) ampacity that applies.

Short Circuit Current Ratings

Short Circuit Current Ratings (SCCR) are tested results for the limit of a circuit breaker to successfully protect downstream equipment from
a short circuit condition. Individually, each device's breaking frame indicates the limit as the interrupting rating or breaking capacity. If a
device is not capable of protecting on its own, such as an MCP, Rockwell Automation provides UL listed combinations of devices. Visit
rok.auto/sccr to use our Global Short-circuit Rating Tool.

Selectivity and Back-up Coordination

For breaker coordination in main and branch circuits, see publication 1406-TD050.
Specialty Operating Conditions

Operation below 0 °C (32 °F)

Bulletin 140G MCCBs may be applied in ambient temperatures (near the MCCB within an enclosure) below 0 °C (32 °F). Applications below 0 °C
(32 °F) must consider the gossibility of ice forming within or on the MCCB and interfering with the internal or external operating mechanisms.
All ratings below 0 °C (32 °F) are based on the absence of freezing water or other elements.

Trip Unit Temperatures

Thermal-magnetic circuit breakers are temperature sensitive. At ambient temperatures below 40 °C (104 °F), circuit breakers may carry
more current than their continuous current rating. Nuisance tripping is not a problem under these lower temperature conditions, although
consideration should be given to closer protection coordination to compensate for the additional current-carrying capability. In addition, the
actual mechanical operation of the breaker could be affected if the ambient temperature is significantly below the 40 °C (104 °F) standard.

Electronic trip units are insensitive to ambient temperatures within a certain temperature range. The temperature range for most electronic
trip units is -25 °C...+70 °C (-13 °F...+158 °F). Electronic trip units are not recommended for application temperatures below this range.

Breaking Frame Temperatures

All Allen-Bradley standard breakers are calibrated to a 40 °C (104 °F) ambient temperature. Breaking frames are not recommended at
temperatures below -25 °C (-13 °F) because of the risk of critical components freezing.

Operation above 40 °C (104 °F)

Trip Unit Temperatures

For ambient temperatures above 40 °C (104 °F), thermal-magnetic circuit breakers should carry less current than their continuous current
rating. Under this condition, the circuit breaker should be derated for the higher ambient temperature.

Electronic trip units are insensitive to ambient temperatures within a certain temperature range: -25 °C...+70 °C (-13 °F...+158 °F).
Allen-Bradley MCCBs are designed to include temperature protective circuits that initiate a tripping operation and provide self-protection,
should the internal temperature rise to an unsafe level. At temperatures above 70 °C (158 °F), the circuit breaker should be derated for the
higher ambient temperature.
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Breaking Frame Temperatures

All Allen-Bradley standard breakers are calibrated to a 40 °C (104 °F) ambient temperature.

Altitude

Low voltage circuit breakers must be derated for voltage and interrupting rating at altitudes above 2000 m (6560 ft) above sea level. The
thinner air at higher altitudes reduces cooling and dielectric characteristics compared to the denser air found at lower altitudes. Use Table 11
to derate as appropriate.

Table 11 - Voltage and Current Rating

Attribute Operational Voltage U, [V] Rated Uninterrupted Current |, [A]
Altitude [m (ft)] 2000 (6560) 3000 (9840) 4000 (13,120) 5000 (16,400) 2000 (6560) 3000 (9840) 4000 (13,120) 5000 (16,400)
All Frames [ %] 100% 90% 19% 67% 100% 98% 93% 90%

Tropicalization (Humidity)

Bulletin 1406 circuit breakers are tested in compliance with IEC standards, making these devices suitable for hot-humid conditions defined
in IEC 60721-2-1, climatograph 8. Bulletin 140G breakers include the following features to protect against humid conditions:

« Housings and components molded from glass-fiber-reinforced synthetic resins
« Metallic parts treated for anti-corrosion

- Zinc plating protected by a conversion layer (hexavalent-chromium free)

« Electronic circuits protected for anti-condensation

Electromagnetic Compatibility

The electronic trip units and electronic residual current releases for 1406/MG Circuit Breakers are in compliance with EN 60947-2 Appendix B
and Appendix F and European Directive No. 2004/108/EC regarding EMC - electromagnetic compatibility.

Mounting Conditions

Unusual Mounting Configurations

Circuit breakers may be mounted in any position—sideways or upside-down-- without affecting the tripping characteristics or interrupting
rating. However, mounting circuit breakers in a vertical position with the ON position other than UP are in violation of Article 240-81 of the
NEC (valid for U.S. applications).

Shock and Vibration

Allen-Bradley MCCBs are shock tested to conform with IEC 60068-2-27, and vibration tested to IEC 60068-2-6.
Table 12 - MCCB Shock and Vibration Test Values

Frame Size Vibration Shock (peak acceleration)
K 120m/s peak; pulse duration 11 ms
M 2..13.2 Hz 1 mm; -
N | 132.100Hz#07g _
NS -
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Introduction to Circuit Breakers

Maintenance Mode

Maintenance Mode (MM)in electronic LSIG-MM trip units offer an additional set of protection that temporarily lowers the trip curve of the
breaker. When it is activated by a control signal, the instantaneous-style response of the breaker is temporarily lowered to limit arc flash
availability and allow testing or maintenance on a system while the MCCB is energized or ON. This feature is adjustable on the trip unit, either
with DIP switches or through menu selections on an LCD.

Bulletin 1406 products with MM can be used to make a NEC 240.87 Arc Energy Reduction compliant solution when you complete the following
required steps:

1. Complete an arc flash study on the specific application to determine the available short-circuit current at the site of the MM breaker
in the circuit.

2. Perform arc flash and incident arc energy calculations with and without maintenance mode protection to ensure reduction in energy
by available settings on the specific device in application (Rockwell Automation offers consultants and software for this purpose).

3. Enable and adjust the MM settings to appropriately reduce the energy from the study’s findings in the specific application.

4. Install the circuit breaker with a local status indicator to show when MM is active (wiring diagrams are provided for MM indicators to
assist you with the implementation of this functionality).

5. Make available documentation about the installation per requirements in NEC 240.87 (A).

Figure 7 shows a generic version of a trip curve with MM protections enabled. Table 13 lists the preset values for MM. Figure 8 shows the DIP
switch settings for neutral protection.

Frame size N and NS devices feature a MM test function within the Test menu. MM connections are achieved using the terminal strip on the
device. See publications 1406-IN067 and 140G-INGB9 for details.

Figure 7 - Generic Trip Curve with LSIG and MM Protections Parameters

Table 13 - Default Settings for Maintenance Mode

. X X Required Components
Frame Size Interface Parameter Setting Options - -
Input Connection Output Connection
Enable ON or OFF Cat. No. 1406-K-CIC MM connector
Threshold 1.5, 2.5, or &; Cat. No. 1406-K-CC (Table 95 on page 59)
KM DIP Switch t=k instantaneous maintenance mode or
connector (Table 95) | Cat. No. 1406-K-CEAA or 1406-M-CEAA auxiliary
Time <30 ms contact for MM (Table 83 on page 56)
Enable ON or OFF « Maintenance Mode Test function within the Test menu
010 |+ Maintenance mode connections are achieved using the terminal
NNSR | LCD Threshald | 2740 O InCrements; 1% on the device.
- - See publications 140G-IN067 and 140G-INO69 for input, output, and
Time <30 ms power supply connections to the terminal strip..

Figure 8 - DIP Settings for Neutral Protection on LSIG-MM Trip Units

ON

(\ The Neutral (N) setting is available via DIP switch for LS| and LSIG only. For LSIG-MM, the DIP switch setting is fixed ON, 100%.
= 4
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Introduction to Circuit Breakers

Product Overview

Technical Data by Frame Size

Rl & ik # ek

Attribute Frame Size K Frame Size M Frame Size N Frame Size NS
Rated Current I, 400 A 800 A 1200 A 1200..1250 A
Number of Poles 3,4 3,4 3,4 3,4
Height 205(8.07) 268 (10.55) 268 (10.55) 268 (10.55)
Dimensions [mm (in] Width, 3-pole 139.5(5.49) 210(8.27) 210(8.27) 210(8.27)
Width, 4-pole 186 (7.32) 280(1.02) 280(1.02) 280(1.02)
Depth 103.5 (4.07) 103.5(4.07) 125(4.92) 125(4.92)
240V 100 | 150 | 200 | 200 | 100 | 200 200 65 100 150 65 100 150
480V 35 65 100 150 50 65 100 50 65 100 50 65 100
600V 25 35 65 100 25 35 4 25 50 65 25 50 65
. . 600Y/341V - - - -
Interrupting Rating (KA - oo poles i series - - - Z
500V DC, 3 polesinseries | 25 | 35 [ 50 | 100 | 35 | 35 | 50 - -
500V DC, 4 poles in series - - - -
600V DC, 3 poles in series 16 25 35 65 20 20 | 35 | 50 = -
220...240V g5 | 100 | 150 200 70 | 100 200 85 100 200 85 100 200
415V 50 70 120 150 36 70 100 50 70 120 50 70 120
. ) 450V 40 65 100 180 45 50 80 50 65 100 50 65 100
F!u"f'ﬁ,k"]g Capactty  Tggoy 25 | 40 | 70 | 80 | 20 [ 25| 30 |30 | &2 | 50 | 0 | & | 50
250V DC 50 | 100 150 - - -
500v DC 36 50 70 100 - = -
750V DC % [ 35 ] 0 | 0 [ 1B [3%] 50 - -
Thermal-magnetic 4 4 - -
Electronic (LS, LSIG) v v v v
Protection Type LSIG-MM v 4 v v
MCP v v v _
Molded Case Switch v v v -
Auxiliary Contact v 4 v v
Alarm Contact v 4 v v
AX/AL Combo v v v v
. Trip Unit Contact - - v v
Internal Accessories Shunt Trip \/ 7 7 7
Shunt Close - - - v
UV Relay v v v v
Field Installable v 4 v v
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Technical Data by Frame Size (Continued)

Introduction to Circuit Breakers

'u—*lia-l_‘h-*_ il S Sk
._r'.l | = 4 ] |
S |
. TTCHR | — .F

Attribute Frame Size K Frame Size M Frame Size N Frame Size NS
End Cap (Bolt-on) Terminals Standard Standard Standard Standard
Terminal Lugs v v v v
Multi-cable Terminal Lugs v - - -
Extended Terminal v v v v
Spreader Terminal v v v v
Rear Terminal - - v v
25 mm Phase Barriers Standard - — -
Extended Phase Barriers v v v v
Back Plates Standard Standard = -
DIN Mounting - - - -

External Accessories | Padlock v v v v
Terminal Cover v v v v
Direct Rotary v v v —
Variable Depth (Door) v v v _
Internal NFPA 73 Handle 4 4 v -
Flange Operator v v v —
Flange Cable v v v _
Motor Operator v v = v
Residual Current v - = -
Neutral Current v v v v
Field Installable v v v v
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Product Selection — Molded Case Circuit Breakers

The Bulletin 1406 family of Molded Case Circuit Breakers (MCCBs) offers a wide range of features include e
thermal/magnetic and electronic protection devices, high interrupting/breaking capacities and complete A ARE et
line of factory and field installed accessories. The Bulletin 140G MCCBs are ideal for use in line protection

of control panels. __]1.' . [ l
ol o

MCCBs have the following features:

o 120..1200 A current range Frame Size K Frame Size M
 3-pole and 4-pole devices .-..Tl_ia._a_u_a.-:n.[ TEEn.
«  Space-saving dimensions e sind | il =50

« End cap/bolt-on terminals are standard

«»  Thermal/magnetic protection: 120...800 A

« Electronic protection: 120...1200 A

« Approved for global application: UL, CSA, CCC, and IEC performance interrupting/breaking capacity
«  Wide range of mounting options

» Extensive range of factory-installed or field-installed accessories

Frame Size N Frame Size NS

Standards Compliance and Certifications

Standards Compliance Certifications

|EC 60947-2 CE Marked

UL489 cce

CSA22.2, No. 5 CSA Certified
UL Listed
HACR Type
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Product Selection — Molded Case Circuit Breakers

400 A, Frame Size K MCCBs

Catalog Number Explanation

Examples that are given in this section are not intended to be used for product selection. Not all combinations generate a valid catalog
number. Use ProposalWorks™ software to configure the MCCB. ProposalWorks software is available from rok.auto/systemtoals.

Frame size K MCCBs are available both as assembled circuit breakers and individual breaking frame and trip unit components that can be
ordered for field assembly or factory installation.

(—“\ Terminal lugs are not supplied and can be ordered separately. See Table 116 on page 65 for available lugs.
= 4

1406 - K 3 F 3 - D30 - 21 - SO - AA
a b c d e f g h h
a b c
Bulletin Number Frame/Rating Interrupting Rating/Breaking Capacity (based on | . at 480V)
Code Description Code Description Code Description
1406 Global MCCB K 400 A 3 35 kA
KC 400 A, current limiting 6 65 kA
0 100 kA
15 150 kA
T Trip unit
d e
Protection Type No. of Poles
Code Description Code Description
F Adjust thermal/ adjust magnetic 3 3-pole
H Electronic LS (long, short, instant) 4 4-pole
I Electronic LSIG (long, short instant, and ground fault)
K _ Electronic LSIG-MM
(long, short, instant, ground fault, maintenance mode)
S Molded case switch (isolator)
X Breaking frame
f g h
Rated Current Continuous Rated " Factory-installed Options
Code Description Code Description Code Description
D30 300 A Blank 80% Rated See Factory-installed Options on page 55
D40 400 A 21 100% Rated
Blank Frame only

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
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Breaking Frames and Trip Units

I1 :o«

1 oer

Frame

= & TN

+

' o v o O°

Trip Unit

Table 14 - Breaking Frames, 400 A Rated Current

Product Selection — Molded Case Circuit Breakers

Interrupting Rating (50/60 Hz), . : _ % Breaking Capacity
UL 489/CSA 22.2, No. 5 [kA] Breaking Capacity (50/60 Hz), IEC 60947-2 | ¢, [KAY/ ;¢ % (0C) IEC 60847-2 ) ot e
2 polesin | 3 poles in 500V DC o
series series 220V 45V 40V 630V (2 poles in series)
240V 480V 1600V "Coovc | 60OVDC | 1y, | les | low | les | lew | los | lew | los e les | pole | s-pole
M O | [kA] [ [%ley] | [KA] | [%lcy] | [KAD | [%1cy] | [KAD | [%1cy] | [KA] | [%l¢y]
100 | 35 | 25 35 25 85 50 40 100 25 36 1406-K3X3 | 1406-K3X4
150 | 65 | 35 50 35 100 70 65 100 40 50 1406-K6X3 | 140G-K6X4
100 100 100 100
200 | 100 | 65 65 50 200 120 100 100 70 70 1406-KOX3 | 140G-KOX4
200 | 150 | 100 100 65 200 200 180 100 80 100 1406-K15X3 | 140G-K15X4
Current-limiting Breaking Frames
150 | 65 | 35 50 35 100 | 100 70 100 65 100 40 100 50 100 | 140G-KC6X3 -
200 | 100 | 65 65 50 200 | 100 120 00 | 100 | 7100 70 100 70 100 | 140G-KCOX3 -
(1) DC rating applies to thermal-magnetic trip unit only.
Table 15 - Breaking Frames, 400 A Rated Current, 100% Rated"
Interrupting Rating (50/60 Hz), Breaking Capacit{ (50/60 Hz), Breaking Capacity (DC),
UL 489/CSA 22.2, No. 5 [kA] IEC 60947-2 | ., [KAY/1 o % IEC 60947-2 (2) cat. No
2 polesin | 3 poles in 500V DC T
series series 220V 4sv 440V 630V (2 poles in series)
240V 480V | 60OV 500V DC | 600VDC lcu les lcu les lcu les lcu les lcu l'es 3-nole
o O | [kal | [%lc] | [KA] | [%1cu] | [KA] | [%Icu] | [KA] | [%lc] | [KA] | [%lc] i
100 | 35 | 25 35 25 85 100 50 100 40 100 25 100 36 100 1406-K3X3-Z1
Current-limiting Breaking Frames
150 | 65 | 35 50 35 100 100 70 100 65 100 40 100 50 100 1406-KCBX3-Z1
200 | 100 | 65 65 50 200 100 120 100 100 100 70 100 70 100 1406-KCOX3-Z1
(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) DC rating applies to thermal-magnetic trip unit only.
Table 16 - Trip Units, Thermal-magnetic
Rated Current Thermal Trip Magnetic Trip Protection Type Cat. No.
InlA I [A] In[A]® » 3-pole 4-pole
300 210...300 1500...3000 F 1406-KTF3-D30 1406-KTF4-D30
400 280...400 2000...4000 (Adjustable Thermal/Adjustable Magnetic) 1406-KTF3-D40 1406-KTF4-D40

(1) Adjustable thermal trip with nine possible settings. The table shows minimum and maximum values.
(2) Adjustable magnetic trip with nine possible settings. The table shows minimum and maximum values.

Table 17 - Trip Units, Electronic LSI (Long, Short, Instantaneous)

Protection Type Cat. No.
Rated Current
In[A] - S : 3-pole 4-pole
I|=0.l|...1xln t|-s I2=I...'Illxln tz=s |3=]...10X|n
300 120...300 3,6, 180...3000 0.05, 0.1, 450...3600 1406-KTH3-D30 1406-KTH4-D30
400 160...400 9,18 240...4000 025,05 600...4800 1406-KTH3-D40 1406-KTH4-D40
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Product Selection — Molded Case Circuit Breakers

Table 18 - Trip Units, Electronic LSIG (Long, Short, Instantaneous, Ground Fault)

Protection Type Cat. No. Cat. No.
Rated Current L S I 6
I,[A] 3-pole 4-pole
11=04..0x1, | =5 | 1,=1..10x1, ty=s I13=1.10x1, [1,=0.2.1x 1, t,=s
300 120...300 3.6, 180...3000 0.05,0.1 450...3600 60...300 0102, 1406-KTI3-D30 | 1406-KTI4-D30
400 160...400 9,18 240...4000 025,05 600...4800 80...400 0408 1406-KTI3-D40 | 1406-KTI4-D40

Table 19 - Trip Units, Electronic LSIG-MM (Long, Short, Instantaneous, Ground Fault - Maintenance Mode) M

Protection Type Cat. No.
Rateld ({::nirent L S I 6 MM
" 11204 dx1,] t=s |1p=100x1,] t=s |13=110x1, |I,=020x1,]| ti=s |lg=16.4xi,| >Poe f-pole
300 120...300 3.6, | 180.3000 |ggs 01| 450..3600 60.300 | g102 | 450..1200 | 140G-KTK3-D30 | 140G-KTK4-D30
400 160...400 918 | 240.4000 |0.2505( 600...4800 80..400 | 0408 | 600..1600 | 1406-KTK3-D40 | 1406-KTK4-D4O

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.

Assembled MCCBs — 400 A Frame Size K

cs e 2

Je

Table 20 - Interrupting Rating/Breaking Capacity — Thermal-magnetic Circuit Breakers

Interrupting Rating (50/60 Hz) Breaking Capacity (50/60 Hz), Breaking Capacity (DC),
UL 489/CSA 22.2, No. 5 [kA] IEC 60947-2 |, [KAY/1 ;s % IEC 60947-2 (V
- . Interrupting
2polesin | 3 polesin 500V DC
series series 220V By haov 6a0v (2 poles in series) (g‘;l(i;)
240V | 480V | 600V | | | I | I | I | I
cu cs cu cs cu cs cu cs cu cs
S00VDC | BOOVEC | (ny | [%Icul | [KA] | [%1ca] | [KA] | [%1c] | [KAD | [%1c] | [KAD | [%Ic]
100 35 25 35 25 85 50 40 25 36 K3
150 65 35 50 35 100 70 65 40 50 K6
100 100 100 100 100
200 | 100 65 65 50 200 120 100 70 70 KO
200 | 150 | 100 100 65 200 200 180 80 100 K15
(1) DC rating applies to thermal-magnetic trip unit only.
(2) See Table 21 and Table 22 for catalog number selection.
(3) Add a“C" after the “K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KC6...
Table 21 - Thermal-magnetic, Adjustable
Interrupting Code K3 Interrupting Code K6
Rated Current | Thermal Trip Magnetic Trip . @
I I [A] m | [A] (2) Protection Type Cat. No. Cat. No.
r m
3-pole 4-pole 3-pole 4-pole
300 210...300 1500...3000 F 1406-K3F3-D30 | 1406-K3F4-D30 | 1406-K6F3-D30 | 1406-K6F4-D30
400 280...400 2000...4000 (Adjustable Thermal/Adjustable Magnetic) |1406-K3F3-D40 | 1406-K3F4-D40 | 1406-K6F3-DA40 | 1406-K6F4-D40

(1) Adjustable thermal trip with nine possible settings. The table shows minimum and maximum values.
(2) Adjustable magnetic trip with nine possible settings. The table shows minimum and maximum values.
(3) Add a“C" after the “K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KC6F3-D30
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Product Selection — Molded Case Circuit Breakers

Table 22 - Thermal-magnetic, Adjustable

Interrupting Code KO Interrupting Code K15
Rated Current | Thermal Trip Magnetic Trip . )
1,[A] I, [A]® 1, [A1® Protection Type Cat. No. Cat. No.
3-pole 4-pole 3-pole 4-pole
300 210...300 1500...3000 F 1406-KOF3-D30 | 1406-KOF4-D30 | 1406-K15F3-D30 | 1406-K15F3-D30
400 280...400 2000..4000 | (Adjustable Thermal/Adjustable Magnetic) |1406-KOF3-D40 | 1406-KOF4-D40 | 1406-K15F3-D40 | 1406-K15F3-D40

(1) Adjustable thermal trip with nine possible settings. The table shows minimum and maximum values.
(2) Adjustable magnetic trip with nine possible settings. The table shows min and max values.
(3) Add a"C" after the "K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KCOF3-D30

Table 23 - Thermal-magnetic, Adjustable, 100% Rated (0

Rated Current | Thermal Trip | Magnetic Trip . Interrupting Code K3 | Interrupting Code K6 | Interrupting Code KO
In[A] I [A]@ | n[A]¢) Protection Type 3-pole 3-pole 3-pole
300 210...300 1500...3000 F 1406-K3F3-D30-Z1 1406-K6F3-D30-Z1 1406-KOF3-D30-Z1
400 280...400 2000..4000 | (Adjustable Thermal/Adjustable Magnetic) | 1406-K3F3-D40-Z1 | 1406-K6F3-D40-Z1 | 1406-KOF3-D40-Z1

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) Adjustable thermal trip with nine possible settings. The table shows minimum and maximum values.
(3) Adjustable magnetic trip with nine possible settings. The table shows minimum and maximum values.

Table 24 - Interrupting Rating/Breaking Capacity — Electronic Circuit Breakers

Interrupting Rating (50/60 Hz) Breaking Capacity (50/60 Hz),
UL 489/CSA 22.2, No. 5 [kA] IEC 60947-2 Icukall les % .
220V 415V 40V 630V Interrupting Code
240V 480V 600V leu les e les leu les leu les
[kA] | [%lc] | [kA] | [%lc] | [KA] | [%lg] | [kA] [%! ¢y]
100 35 25 85 50 40 25 K3
150 65 35 100 70 65 40 Kb
200 100 65 200 100 120 100 100 100 70 100 KO
200 150 100 200 200 180 80 K15
(1) See Table 25...Table 32 on page 33 for catalog number selection.
(2) Add a“C" after the "K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KC6...
Table 25 - Electronic LS|
Protection Type Interrupting Code K3 Interrupting Code K6
Rateld tl:xlirent L S | Cat. No. Cat. No."
" =04 ax1,| tFs |Ip=1.00xI,] t=s | Iz=1.10xI,|  3-pole 4-pole 3-pole 4-pole
300 120...300 3,6, 180...3000 0.05,0.1, 450...3600 1406G-K3H3-D30 | 1406-K3H4-D30 | 140G-K6H3-D30 | 1406-K6H4-D30
400 160...400 918 | 240.4000 | 02505 600..4800 | 1406-K3H3-D40 | 1406-K3H4-D4O | 1406-KBH3-D40 | 1406-K6HA4-D4O
(1) Add a“C" after the “K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KC6H3-D30
Table 26 - Electronic LS|
Protection Type Interrupting Code KO Interrupting Code K15
Rated trent L s | Cat. No.? Cat. No.
" =04 x| t=s |I;=100x1,]| t=s | l3=1.10xI, 3-pole 4-pole 3-pole 4pole
300 120...300 3,6, 180...3000 005,01, 450...3600 1406-KOH3-D30 | 140G-KOH4-D30 | 140G-K15H3-D30 | 1406-K15H4-D30
400 160..400 | 9718 | 240..4000 0.2505 600..4800 | 140G-KOH3-D40 | 1406-KOH4-D40 | 1406-K15H3-D40 | 1406-K15H4-D4O

(1) Add a“C" after the “K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 140G-KCOH3-D30
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Product Selection — Molded Case Circuit Breakers

Table 27 - Electronic LSI, 100% Rated ()

Rated Current Thermal Trip Magnetic Trip . Interrupting Code K6 | Interrupting Code KO
InA] I [A]@ I m[A]® Protection Type 3-pole 3-pole
300 210...300 1500...3000 F 1406-K6H3-D30-Z1 1406-KOH3-D30-Z1
400 280...400 2000...4000 (Adjustable Thermal/Adjustable Magnetic) [ 1406-K6H3-D40-Z1 | 140G-KOH3-D40-Z1

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.

(2) Adjustable thermal trip with nine possible settings. The table shows minimum and maximum values.

(3) Adjustable magnetic trip with nine possible settings. The table shows minimum and maximum values.

Table 28 - Electronic LSIG

Protection Type Interrupting Code K3 Interrupting Code K6
Rated m
c""[_e'it L S | Cat. No. Cat. No.
| n A | 1 = _ | 2 = _ | 3 = _
04 1x1, | 975 10x1, | 275 | 1.i0xl, %=s | 3-pole 4-pole 3-pole 4-pole
300 120..300 | 3,6, | 180..3000 | gps, 01, | 450..3600 0.10.2, | 1406-K313-D30 | 1406-K314-D30 | 1406-K6I3-D30 | 1406-K614-D30
400 160..400 | 918 | 240..4000 | 02505 | 600...4800 04,08 |1406-K313-D40 | 1406-K314-D40 | 1406-K613-D40 | 1406-K614-D40

(1) Add a"C" after the "K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KC613-D30

Table 29 - Electronic LSIG

Protection Type Interrupting Code KO Interrupting Code K15
Rated )
Curferit L S I Cat. No. Cat. No.
|n A I = _ |2= _ |3= _
04 1xl, |97S| 1at0xr, | 278 | 10k, L,=s | 3-pole frpole S-pola frpole
300 120..300 | 3, | 180..3000 | ggs, 01, | 450..3600 01,02, |1406-K0I3-D30 | 1406-KOI4-D30 | 1406-K1513-D30 | 1406-K1514-D30
400 160..400 | 978 | 240..4000 | 025,05 | 600..4800 0.4,0.8 |1406-K0I3-D40 | 1406-KOI4-D40 | 1406-K1513-D40 | 1406-K1514-D40

(1) Add a“C" after the “K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KC0I3-D30

Table 30 - Electronic LSIG, 100% Rated ("

Rated Current | Thermal Trip| Magnetic Trip p on T Interrupting Code K3 | Interrupting Code K6 | Interrupting Code KO
InlA 1, [a]@ | [A]®) rotection Type 3-pole 3-pole 3-pole
300 210...300 1500...3000 F 1406-K313-D30-Z1 1406-K613-D30-Z1 1406-K013-D30-21
400 280..400 | 2000..4000 | (Adjustable Thermal/Adjustable Magnetic) | 1406-K313-D40-Z1 1406-K613-D40-71 1406-K013-D40-Z1

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.

(2) Adjustable thermal trip with nine possible settings. The table shows minimum and maximum values.

(3) Adjustable magnetic trip with nine possible settings. The table shows minimum and maximum values.

Table 31 - Electronic LSIG-MM (!

Protection Type Interrupting Code K3 Interrupting Code K6
Rated )
Cun['erit S I MM Cat. No. Cat. No.
|n A |'|= - |2= - |3= |4= |5=
04 1x1,| 15 l.woxi,| 275 (110, |02.0x1, 15..4x1, | SPole frpole 3pole iepole
300 | 120..300 |3,6,9,18180...3000 | g g5, 01, |450...3600| 60...300 450...1200 |1406-K3K3-D30 | 1406-K3K4-D30 | 1406-K6K3-D30 | 1406-K6K4-D30
400 | 160..400 |3,6,9,18|240...40000.25 0.5|600...4800| 80...400 600...1600 |1406-K3K3-D40 | 1406-K3K4-D40 | 1406-K6K3-D40 | 1406-K6K4-D40

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.

(2) Add a"C" after the K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 1406-KC613-D30
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Table 32 - Electronic LSIG-MM (!

Product Selection — Molded Case Circuit Breakers

Protection Type Interrupting Code KO Interrupting Code K15
Rated (2)
Cun['elit L s I 6 MM Cat. No. Cat. No.
|n A |-|= - |2= - |3= |1'= - |5=
04 1x1,| 178 (1101, 275 |1.10x1,]02.0x1,| 78 |15 4x1,| POl S = ol
300 | 120..300 | 3,6, |180..3000 | ggs, 01, |450..3600| 60..300 [g7 0.2,| 450..1200 |1406-KOK3-D30 |1406-KOK4-D30 | 1406-K15K3-D30 | 1406-K15K4-D30
400 | 160..400 | 918 |240..4000| 0.25.0.5 [600...4800| 80..400 |0.4 0.8| 600...1600 |1406-KOK3-D40 |1406-KOK4-D40 | 1406-K15K3-D40 | 1406-K15K4-D40

(1)  See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(2) Add a“C" after the “K" in the interrupting code to select 3-pole current-limiting devices. Example, Cat. No. 140G-KC613-D30

Table 33 - Electronic LSIG-MM, 100% Rated " (2)

Protection Type In::t:::l':pKtizng In::eJE:IJI::ng Interruplglng Code
C?.I?’:Z:t L S | 6 MM Cat. No. Cat. No. Cat. No.
In[A] = i Iy= i 3= 4= _ lg=
04 1xl, | W58 [ 1a0x1, | 275 | 1w, [02.x1, | %7 |15.4x), | 3Pole frjole S-pole
300 | 120.300 | 3, |180..3000 |qgs,07,| 450..3800 | 60..300 |7 02 | 450..1200 |140G-K3K3-D30-Z1{1406-K6K3-D30-Z1| 1406-KOK3-D30-Z1
400 | 160..400 | 918 |240.4000]02505| 600.4800 | 80..400 |04 08| 600..1600 |1406-K3K3-D40-Z1|1406-K6K3-D40-Z1| 1406-KOK3-D40-Z1

(M

For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.

(2) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.

Rockwell Automation Publication 1406-TD102A-EN-P - July 2025

33



Product Selection — Molded Case Circuit Breakers

800 A, Frame Size M MCCBs

Catalog Number Explanation

Examples that are given in this section are not intended to be used for product selection. Not all combinations generate a valid catalog
number. Use ProposalWorks™ software to configure the MCCB. ProposalWorks software is available from rok.auto/systemtoals.

Frame size M MCCBs are available both as assembled circuit breakers and individual breaking frame and trip unit components that can be

ordered for field assembly or factory installation.

I/
9

»  Terminal lugs are not supplied and can be ordered separately. See Table 116 on page 65 for available lugs.
=/

1406 - M 3 - - D - AA
a b e h
a b c
Bulletin Number Frame/Rating Interrupting Rating/Breaking Capacity (based on | ; at 480V)
Code Description Code Description Code Description
1406 Global MCCB M 800 A 5 50 kA
6 65 kA
0 100 kA
T Trip unit
d e f
Protection Type Number of Poles Rated Current
Code Description Code Description Code Description
F Adjust thermal/adjust magnetic 3 3-pole D60 600 A
H Electronic LSI 4 4-pole D63 630 A
| Electronic LSIG D80 800 A
K Electronic LSIG-MM
X Breaking frame
S Molded case switch (isolator)
g h
Continuous Rated " Factory-installed Options
Code Description Code Description
Blank 80% Rated See Factory-installed Options on page 55
VAl 100% Rated

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
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Product Selection — Molded Case Circuit Breakers

Breaking Frames and Trip Units

"?[l s e I |
Frame Trip Unit

Table 34 - Breaking Frames, 800 A Rated Current

Interrupting Rating (50/60 Hz), Breaking Capacitf (50/60 Hz), Breaking Capacity (DC),
UL 489/CSA 22.2, No. 5[KA] IEC 60947-2 | ., [KAJ/1 o % IEC 60947-2 (1 Lot o
3 poles in series 220V 415V 690V 750V DC

(3 poles in series)

| | | | | | | |
(1) cu cs cu cs cu cs cu cs » g
600V DC [kA] | [%1g] | [kA] | [%lg] | [kA] | [%l¢,] [kA] [%] ] 3-pole frpole

240V | 480V | 600V

100 50 25 20 85 100 50 100 22 75 16 75 1406-M5X3 | 140G-MbX4
200 65 35 35 100 100 70 100 25 75 36 7 1406-M6X3 | 140G-M6X4
200 100 42 50 200 75 100 75 30 75 50 75 1406-MOX3 | 140G-MOX4

(1) DC rating applies to thermal-magnetic trip unit only.

Table 35 - Breaking Frames, 800 A Rated Current, 100% Rated U

Interrupting Rating (50/60 Hz), Breaking Capacit¥ (50/60 Hz), Breaking Capacity (DC),
UL 489/CSA 22.2, No. 5[kA] IEC 60947-2 |, [kAY/1 s % IEC 60947-2 (2) cat. No
.. 750V DC o
auov | usov | soov 3 poles in series 220V 415V 690V (3 poles in series)
goov ¢V leu [KAT | Tes[%lcu] | 1cu[KAT | Tes[%! eyl | 1oy [KAT| 1es[%1cul | Ty [KAT | 1es[%! ¢yl 3-pole
100 50 25 20 85 100 50 100 22 75 16 75 1406-M5X3-Z1
200 65 35 35 100 100 70 100 25 75 36 75 1406-M6X3-21
200 100 42 50 200 75 100 75 30 75 50 75 1406-MOX3-Z1
(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) DC rating applies to thermal-magnetic trip unit only.
Table 36 - Trip Units, Thermal-magnetic
Rated Current Thermal Trip Magnetic Trip p on T Cat. No.
InlA] A1 In[A]? rotection Type 3-pole L4-pole
600 420...600 3000...6000 F 1406-MTF3-D60 1406-MTF3-D60
800 560...800 4000...8000 (Adjustable Thermal/Adjustable Magnetic) 1406-MTF3-D80 | 1406-MTF4-D80
(1) Adjustable thermal trip with five possible settings. The table shows min and max values.
(2) Adjustable magnetic trip with five possible settings. The table shows min and max values.
Table 37 - Trip Units, Electronic LSI
Protection Type Cat. No.
Rated Current
In[A] - S : 3-pole 4-pole
I|=0.l|...1xln t]=s |2=I...on|n tz=s |3=I...10X|n
600 240...600 3,6,12,18 360...6000 0.05, 0.1, 900...7200 1406-MTH3-D60 1406-MTH4-D60
800 320...800 3,6,9,18 480...8000 0.25,0.5 1200...8400 140G-MTH3-D80 | 1406-MTH4-D80
Table 38 - Trip Units, Electronic LSIG
Protection Type Cat. No.
Rated Current L S I 6
In[A] 3-pole L-pole
11=04.0x1, | {=s | [5=1.10x1, ty=s 13=1.00x1,|1,=02.1x1,| t,=s
600 240..600  [3,6,12,18| 360...6000 0.05, 0.1, 900...7200 120...600 01,02 1406-MTI3-D60 1406-MT14-D60
800 320..800  |3,6,9,18| 480..8000 0.25,0.5 1200..8400 | 160..800 | 0408 | 1406-MTI3-D80 1406-MTI4-D80
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Product Selection — Molded Case Circuit Breakers

Table 39 - Electronic LSIG-MM !

Rated Protection Type Cat. No.
Current L S | 6 MM
WAl 10 dxl,| Ges |1p=l00x1,| tg=s | 13=1.00xI, |1,=02.1xI,| t=s |lg=15.4xI, >Poe fe-pole
600 240..800 |3,6,12,18] 360...6000 | ggs5,07, | 900..7200 120...600 01,02, 900..2400 | 1406-MTK3-D60 | 1406-MTK4-D60
800 320..800 |3,6,9,18| 480..8000 | 0-250.5 | 1200..8400 160...800 0408 1200...3200 |1406-MTK3-D80 | 1406-MTK4-D80

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.

Assembled MCCBs — 800 A, Frame Size M

Table 40 - Interrupting Rating/Breaking Capacity — Thermal-magnetic and Electronic Circuit Breakers

e T e T e e [l [
3 poles in series 220v 415V 690V 750V DC (3 poles in series) c&‘}e
240V | 4s0v | 600 goov pc( leu[KAD | 1cs[%1cul | 1culKA] | 1es[%lcy]| 1oy [KAD [1esl%!eyl| ey [kA] les[ %! ¢yl
100 50 25 20 85 100 50 100 22 75 16 75 M5
200 65 35 35 100 100 70 100 25 75 36 I M6
200 | 100 42 50 200 75 100 75 30 75 50 75 MO
(1) DC ratings applicable to thermal magnetic trip unit only.
(2) See Table 41 through Table 50 on page 38 for Cat. No. selection
Table 41 - Thermal-magnetic
Rated Thermal | Magnetic Interrupting Code M5 Interrupting Code M6 Interrupting Code MO
Current Trip Trip Protection Type Cat. No. Cat. No. Cat. No.
Ia[A] Ir[A] o Im[A] @ 3-pole 4-pole 3-pole 4-pole 3-pole 4-pole
600 420...600 | 3000...6000 F 1406-M5F3-D60 | 1406-M5F4-D60 | 1406-MBF3-D60 | 1406-MBF4-D60 | 1406-MOF3-D60 | 1406-MOF4-D60
6300) 44]..630 | 3150...6300 |(Adjustable Thermal/ | 140G-M5F3-D63 | 140G-M5F4-D63 | 1406-MBF3-D63 | 1406-M6F4-D63 | 140G-MOF3-D63 | 1406-MOF4-D63
800 | 560..800 | 4000..g000 | Austable Magnetic) o ae e e 1406 MoF4-D80 | 1406-M6F3-DB0 | 1406-M6F4-DBO | 1406-HOF3-D80 | 1406-HOF4-D80

(1) Adjustable thermal trip with five possible settings. The table shows minimum and maximum values.
(2) Adjustable magnetic trip with five possible settings. The table shows minimum and maximum values.

(3) 1EC only.

Table 42 - Thermal-magnetic, 100% Rated U

Rated Current | Thermal Trip Magnetic Trip . Interrupting Code M5 | Interrupting Code M6 | Interrupting Code MO
In[A] I, [a]@ In[A]® Protection Type Cat. No., 3-pole Cat. No., 3-pole Cat. No., 3-pole
600 4720...600 3000...6000 ) F 1406-M5F3-D60-Z1 140G-M6F3-D60-21 140G-MOF3-D60-Z1
800 560...800 4000...8000 (/f\d(}tusstgabblleer};]gr@t?cl/) 1406-M5F3-D80-Z1 1406-M6F3-D80-Z1 1406-MOF3-D80-Z1

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) Adjustable thermal trip with five possible settings. The table shows minimum and maximum values.
(3) Adjustable magnetic trip with five possible settings. The table shows minimum and maximum values.
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Table 43 - Electronic LSI

Product Selection — Molded Case Circuit Breakers

Protection Type Interrupting Code M5 Interrupting Code M6
Rateld '[::5"*'“ L s I Cat. No. Cat. No. Cat. No.
" l1=04.1x1, | t=s [l;=1.10xI, ty=s 1= 3-pole 4-pole 3-pole 4-pole
600 240...600 3,6,12,18 | 360...6000 900...7200 | 1406-M5H3-D60 | 1406-M5H4-D60 | 1406-M6H3-D60 | 1406-ME6H4-D60
6302 252...630 3,6,12,18 | 378...6300 ggg’ 815’ 945...7560 | 1406-M5H3-D63 | 1406-M5H4-D63 | 1406-MEH3-D63 | 1406-M6H4-D63
800 320...800 3,6,9,18 480...8000 1200...8400 |140G-M5H3-D80 | 140G-M5H4-D80 | 1406-M6H3-D80 | 140G-M6H4-D80
(1 6004 630A13max=121,;800A1; max=1051,
(2) IEC only.
Table 44 - Electronic LSI
Protection Type Interrupting Code MO
Rated ([:uirent L S 1 Cat. No
Cn . No.
" l;=04..1x1, t=s l,=1.10x1, ty=s 5= 3-pole 4-pole
600 240...600 3,6,12,18 360...6000 900...7200 1406-MOH3-D60 140G-MOH4-D60
630 252..630 361218 |  378..6300 po% 0 945...7560 1406-MOH3-D63 T406-MOH4-DB3
800 320...800 3,6,9,18 480...8000 1200...8400 1406-MOH3-D80 1406-MOH4-D80
(1 600A 630A13max=121,;800A1; max=1051,
(2) IEC only.
Table 45 - Electronic LS, 100% Rated "
Protection Type Interrupting Code M5 | Interrupting Code M6 | Interrupting Code MO
Rateld 'i:']'e'“ L s | Cat. No. Cat. No. Cat. No.
" h=04.1x1, | t=s |I,=1.10x1, ty=s 15=2 3-pole 3-pole 4pole
600 240...600 3,6,12,18 | 360...6000 0.05,0., 900...7200 1406-M5H3-D60-21 1406-M6H3-D60-21 1406-MOH3-D60-Z1
800 320...800 3,6,9,18 | 480...8000 0.25,0.5 1200...8400 | 140G6-M5H3-D80-Z1 1406-M6H3-D80-21 1406-MOH3-D80-Z1

(M

(2) 600 A 630 Al3max=121,; 800 A1y max=1051,

Table 46 - Electronic LSIG

For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.

Protection Type Interrupting Code M5 Interrupting Code M6
c"a"*" L s I 6 Cat. No. Cat. No.
i | |
I i - 2= = _ 4= = Y - N o
T oaxr, | WS x| 27| 1= 02.1x1, | %=S| 3pole h-pole 3-pole b-pole
600 | 240..600 | 3,6,12,18 | 360...6000 900..7200 | 120..600 1406-M513-D60 | 1406-M514-D60 | 1406-M613-DB0 | 1406-M614-DG0
630 | 252..630 | 3,6,12,78 | 376..6300 ggg 8‘5 945..7560 | 126..630 81 %28 1406-M513-D63 | 1406-M514-D63 | 1406-M613-D63 | 1406-M614-D63
800 | 320..800 | 3,6,9,18 | 480..8000 1200..8400 | 160..800 1406-M513-D80 | 1406-M514-D80 | 1406-M613-D80 | 1406-M614-D80
) 600 A 630 A I3 max =12 1,; 800 A I3 max=1051,
(2) IEC only.
Table 47 - Electronic LSIG
Protection Type Interrupting Code MO
Rated ([:uirent L S I Cat. No
d Cu No.
" l1=04.0x1,| t{=s |lp=1.10xI, ty=s 13=M  |14=02.1x1, t,=s 3-pole 4-pole
500 260600 |3.6.12,18| 360..6000 900..7200 | 120..600 7406-MOI3-D60 | 1406-M0l4-D60
6302 252630 |3,612,18| 378..6300 ggg 815 945.7560 | 126..630 81 %28 1406-M0I3-D63 | 1406-M0I4-D63
800 320.800 | 3,6,9,18 | 480..8000 1200..8400 | 160..800 1406-M0I3-D80 | 1406-M0I4-D80

(11 600A 630 Al3max =121, 800 Al3 max=1051,

(2) IEC only.
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Product Selection — Molded Case Circuit Breakers

Table 48 - Electronic LSIG, 100% Rated ("

Protection Type Interrupting Code M5 | Interrupting Code M6 | Interrupting Code MO
c“““’" L S | 6 Cat. No. Cat. No.
N i i
| 1= - 2= = _(2 4= = Y Y ’
" loseaxt,| 0TS [wow, | 275 1570 Jo2. x| %S e e =
600 240...600 |3,6,12,18 | 360...6000 | g o5, 0.1, | 900..7200 | 120..600 |q71,02, | 1406-M53-D60-Z1 1406-M613-D60-Z1 1406-M0I3-D60-Z1
800 320..800 | 3,6,9,18 | 480..8000 | 0-25,0.5 1200...8400 | 160..800 |04 08| 1406-M53-D80-21 | 1406-M6I3-D80-Z1 | 140G-MOI3-D80-Z1
(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) 600A 630 A Izmax=121,;800A I3 max=1051,
Table 49 - Electronic LSIG-MM ()
Protection Type Interrupting Code M5 Interrupting Code M6
cRated L s | 6 M Cat. No. Cat. No.
urﬁit | | | |
l 1= = 2= = =2 4= = 5= . . ’ .
" oaaxt,| NS [ aox, |27 1557 |o2.ax1,| %78 15.4x1, | PO e T SAEE
600 | 240...600 |3, 6,12,18|360...6000| 0.05, | 900...7200 | 120...600 | 0.1, | 900... 2400 | 1406-M5K3-D60 | 1406-M5K4-D60 | 1406-MBK3-D60 | 1406-M6K4-D60
63018 | 252...630 |3,6,12,18 | 378... 6300 UUQ]é 945...7560 | 126... 630 8% 945... 2520 | 1406-M5K3-D63 | 1406-M5K4-D63 | 1406-M6K3-D63 | 140G-M6K4-D63
800 | 320...800 |3,6,9,18 |480..8000( 0.5 {1200...8400| 160...800 | 0.8 |1200... 3200 | 1406-M5K3-D80 | 1406-M5K4-D80 | 1406-M6K3-D80 | 1406-M6K4-D80
(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(2) 600A, 630AIsmax=121,;800A1;max=1051,
(3) 1EC only.
Table 50 - Electronic LSIG-MM (!
Rated Protection Type Interrupting Code MO
Current L S | 6 MM Cat. No.
WAl coa.ax1,] t=s [1,=100x1,] t=s | 1;=@ | 1,202.0x1, | t=s | lg=15.4xI, 3-pole 4-pole
600 240..600 |3,6,12,18| 360...6000 900...7200 120...600 900... 2400 1406-M0K3-D60 | 1406-MOK4-D60
630 | 252630 |3,6,12,18] 378.6300 | D20 [aus.7560 | 1261630 DYOZ 1 9452520 | 140G-MOK3-D63 | T40B-MOKA-DE3
800 320..800 | 3,6,9,18 | 480..8000 1200...8400 160...800 1200... 3200 1406-M0K3-D80 | 1406-MOK4-D80
(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(2) 600A 630A1zmax=121,800A1;max=1051,
(3) IEC only.
Table 51 - Electronic LSIG-MM, 100% Rated (2
Protection Type Interrupting Code M5 | Interrupting Code M6 | Interrupting Code MO
Rated L s I 6 MM Cat. No. Cat. No. Cat. No.
curﬁiit | | | |
I = = 2= = =3 4= = 5% . L -
" osaxt,| WS [aexr, | 275 1577 fo2.ax, | %S 15 k), = = =
600 | 240... 600 132' ? 360... 6000 06015' 900... 7200 | 120... 600 8; 900... 2400 | 1406-M5K3-DBO-Z1 | 1406-M6K3-D60-Z1 | 1406-MOK3-D60-Z1
0.35, 04
800 | 320...800 3168 480..8000| (5 |1200..8400 160...800 | g [1200..3200| 1406-M5K3-D80-Z1 | 1406-M6K3-D80-Z1 | 1406-MOK3-D80-Z1

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(2) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(3) 600A 630A1zmax=121,800A1;max=1051,
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Product Selection — Molded Case Circuit Breakers

1200 A, Frame Size N MCCBs

Catalog Number Explanation

Examples that are given in this section are not intended to be used for product selection. Not all combinations generate a valid catalog
number. Use ProposalWorks™ software to configure the MCCB. ProposalWorks software is available from rok.auto/systemtoals.

Frame size N MCCBs are available as assembled circuit breakers. Individual trip unit components can be ordered for field assembly or as
replacement parts.

l(—\ Terminal lugs are not supplied and can be ordered separately. See Table 116 on page 65 for available lugs.
= 4

1406 - N 5 H 3 - E12 - - SD - AB
a c e f g h i
a b c
Bulletin Number Frame/Rating Interrupting Rating/Breaking Capacity (based on | . at 480V)
Code Description Code Description Code Description
1406 Global MCCB N 1200 A 5 50 kA
6 65 kA
0 100 kA
T Trip unit
d e f
Protection Type Poles Rated Current
Code Description Code Description Code Description
H Electronic LSI 3 3-pole E12 1200 A trip unit with 1200 A rating plug
| Electronic LSIG
K Electronic LSIG-MM
S Molded case switch (isolator)
g h
Continuous Rated (" Factory-installed Options
Code Description Code Description
Blank 80% Rated See Factory-installed Options on page 55

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
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Product Selection — Molded Case Circuit Breakers

Assembled MCCBs — 1200 A, Frame Size N

de7w |

Wie

sk sk

:-a-i

Table 52 - Interrupting Rating/Breaking Capacity — Electronic Circuit Breakers

Interrupting Rating (50/60 Hz), Breaking Capacit{ (50/60 Ijz),
UL 489/CSA 22.2, No. 5 [kA] IEC 80947-2 I o, [KAY/I o % Interrupting
20V 430V 600V 220V 45V 440V 500V 690V Code ("
| oy [KA] | Vog[%l gyl |Voy [KAT| TosI%1 cul |1y [KAT| 1s[% eyl | 1oy [RAT| 16s[%lcy] | 1oy [KA] | Tos[%l gyl
65 50 25 85 50 50 40 100 30 100 N5
100 65 50 100 100 70 100 65 100 50 100 42 75 N6
150 100 65 200 120 100 85 75 50 75 NO
(1) See Table 53...Table 64 on page 42 for Cat. No. selection
Table 53 - Electronic LSI
Rated Protection Type () Interrupting Code N5 Interrupting Code N6
Current L S | Cat. No. Cat. No.
In[A] l1=0.4.1x1,| t=[tJatbxI;[1,=06..10x1,| t,=[t]Jat10xI, [13=15..12x1, 3-pole &4-pole 3-pole 4-pole
1200 480...1200 3,612,18 OFF, 720..12000 | 0.1,0.25,0.5,0.8 |OFF,1800...14400 | 140G-N5H3-E12 | 140G-N5H4-E12 | 1406-N6H3-E12 | 1406-N6H4-E12
(1) Listed I, 15, and I3 values are based on a 1200 A rating plug value.
Table 54 - Electronic LSI
Protection Type (" Interrupting Code NO
Rated Current
1,[A] L S | Cat. No.
I1=0.4..1x1, ti=[tJatbxl; | 1,=06..10x1, | t,=[tJat10xI, | I3=15..12x1, 3-pole L-pole
1200 480...1200 3,6,12,18 OFF, 720...12000 0.1,0.2505,0.8 OFF,1800...14400 | 140G-NOH3-E12 | 140G-NOH4-E12
(1) Listed I, 15, and I3 values are based on a 1200 A rating plug value.
Table 55 - Electronic LSIG
Protection Type m Interrupting Code N5 Interrupting Code N6
Rated
c"’["'i' L ) | G Cat. No. Cat. No.
InlA hh= 4= lp= t= I3= ly= -
04...1x1, |[t]at6 x| 06..10x1, [[t]at0x1,[15..12x1,| 02..1x1, |%=S | 3pole AR SRR ~ALL
3,6, OFF, 0.1,0.25, OFF, OFF, 01,02, R e AR AV
1200 | 480...1200 218 720..12000 | 05,08 |1800..18000| 240..1200 |04 0.8 1406-N513-E12 | 1406-N514-E12 | 1406-N6I3-E12 | 140G-N6l4-E12
(1) Listed I, 15, 13, and I, values are based on a 1200 A rating plug value.
Table 56 - Electronic LSIG
Protection Type () Interrupting Code NO
Rated
Current , L S | G Cat. No.
[A] l4= = I2= ty= I3= ly= - L )
04..1x1, | [tJatéxl; |06.10xI, | [t]lati0xl, | 15.12xI, | 02.1xl, | %~S N e
1200 480...1200 3,6,12,18 7200F1;’000 0.1,0.25, 0.5, 0.8 | OFF, 1800...18000 | OFF, 240...1200 | 0.1, 0.2, 0.4,0.8 | 140G-NOI3-E12 | 140G-NOI4-E12

U]

40

Listed Iy, 19, I3, and 1, values are based on a 1200 A rating plug value.
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Product Selection — Molded Case Circuit Breakers

Table 57 - Electronic LSIG-MM !

Rated Protection Type @ Interrupting Code N5 Interrupting Code N6
Cu?r:nt L S I 6 Cat. No. Cat. No.
ML 4= l= =[t]| 3= ly= =

" 0.4...1x1, | [t]at6x!; |06..10x1,|t10x I, |15..12x1,| 02..1x1,| %= | S-pole l-pole 3-pole 4-pole

3,12, 24 OFF
22 | opr, fog,005] OFF OFF, | 0,02, | o ey, e e e
1200 | 480...1200 3%;18],4742, 720...12000 | 05, 0.8 11%%[[]]0 240.1200 | 04 0.8 140G-N5K3-E12 | 1406-N5K4-E12 | 140G-N6K3-E12 | 1406-N6K4-E12

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode and information about maintenance mode adjustment.
(2) Listed I, 19, 13, and I, values are based on a 1200 A rating plug value.

Table 58 - Electronic LSIG-MM (!

Rated Protection Type (? Interrupting Code NO
Cu?'r:nt L S I G MM Cat. No.
1o (A1) = 4= 2= t= 3= 4= - ls=
" 04..1x1, | [t]atéx!; | 06..10x1, | [t]at10xI, | 15..12x1, | 02.1x1, | “=% | 15.4x1, M frpole
3,12, 24
' 1 2 OFF, 0.,0.25, OFF, OFF, 0102 | 15.4, . NG
1200 | 4801200 | SR8 | 720.7000 | 0508 | 1800..78000 | 240..1200 | 04,08 | 0step | MOSNOKSEIZ | TADG-NOKA-ETZ

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode and information about maintenance mode adjustment.
(2) Listed Iy, 1, I3, and I, values are based on a 1200 A rating plug value.

Table 59 - Electronic LSI, 100% Rated "

Protection Type @ Interrupting Code N5 Interrupting Code N6
Rated
c"'[e'i‘ L i S i | Cat. No. Cat. No.
|n A |]= t-|= ts |2= t2= ts |3=
04.1x1, | atéxl, | 06.70xI, | atloxi, |15.%2x1,| SPole SAEE = 4-pole
3,6, OFF, 0.1,0.25, OFF,
1200 480...1200 .18 720..12000 05,0.8 1800... 14400 140G-N5H3-E12-71|1406-N5H4-E12-71 | 1406-N6H3-E12-71| 140G-N6H4-E12-71

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) Listed I, 19, 13, and I, values are based on a 1200 A rating plug value.

Table 60 - Electronic LSI, 100% Rated "

Protection Type @ Interrupting Code NO
Rated Current
| n A L S | Cat. No.
l1=0.4.1x1, t=[t]atbxI, 15=06...10x1, | t,=[tJat10xI, | 13=15...12x1, 3-pole 4-pole
1200 480...1200 3,6,12,18 OFF, 720...12000 0.1,0.25 05,08 | OFF,1800...14400 | 1406-NOH3-E12-Z1 | 140G-NOH4-E12-21

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) Listed I, 19, 13, and I, values are based on a 1200 A rating plug value.

Table 61 - Electronic LSIG, 100% Rated (!

Protection Type (¢ Interrupting Code N5 Interrupting Code N6
Rated
c"'fe'i' L . S . | G Cat. No. Cat. No.
InlA h= | 4=l o= =1t I3= ly= -
04..1x1,| at3xly | 1.10x1, | atl0xI, |15.5xI, [02..1x1,| W=S|  3-pole = 3-pole h-pole
3,6 OFF, 0.1,0.25, OFF, OFF, 101,02, N RELETL NETE DL NRIZE10. Rl
1200 | 480..1200 | 1916 |790..12000| 05,08 |1800..18000| 240..1200 | 0.4, 0.g |V406-NOIS-E12-Z1|1406-N5I4-ET2-21| 1406-NGIS-E12-71 | 140G-N6I4-E12-Z1

(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) Listed Iy, 1, I3, and I, values are based on a 1200 A rating plug value.
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Table 62 - Electronic LSIG, 100% Rated "

Protection Type @ Interrupting Code NO
cated L s | 6 Cat. No.
|n[A] |-|= t'|=[ts] |2= t2=[ts] |3= |1'=
04.1x1,|  at3xl, 1.10x1, | atlxl, | 15.8xl, | 02.1xl, | %S G e
3.6, OFF, 0.1,0.25, OFF, OFF, 01,02, RS Vi EiL
1200 | 480..1200 1,18 72012000 | 05,08 | 1800..18000 | 240.1200 | 0408 | '40C-NOIS-EIZ-Z1 | 140G-NOl4-ET2-71
(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) Listed I, 19, I3, and 1, values are based on a 1200 A rating plug value..
Table 63 - Electronic LSIG-MM, 100% Rated ("2
Protection Type @) Interrupting Code N5 Interrupting Code N6
Rated
c“’["'it L 0 S . | 6 Cat. No. Cat. No.
lnlA h= | =1t l2= | H=lts I3= ly= -
04...1x1,| at3xl; [1..10x1, |at10xI,|15.. 161, [02..1x1,|%=S|  3-pole AR ol AR
312251 orr 01,025 |  OFF oFr, | 0
1200 | 480...1200 | 36, 48, 720..12000| 05, 0.8 |1800..18000 | 240...1200 | 04, 1406-N5K3-E12-21| 1406-N5K4-E12-21 [1406-N6K3-E12-21| 1406-N6K4-E12-21
72,108,144 0.8
(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(3) Listed I, 15, 13, and I, values are based on a 1200 A rating plug value.
Table 64 - Electronic LSIG-MM, 100% Rated (X2
Protection Type @) Interrupting Code NO
Rated
c“'fe'i‘ L S | 6 Cat. No.
|n A ||= t|= |2= t2= |3= Il,=
04.1x1, | [tJat3xi, | 1.10xI, | [tJatloxi, | 15.5BxI, | 02.1xl, | =S S e
3,12, 24, 36, 48, OFF, 0.1,0.25, OFF, OFF, 01,02, N T N L
1200 | 480.1200 | ™70 908704 | 720..12000 05,08 1800.18000 | 2:0.1200 | 04,08 |VOGNOKSEIZ-Z1 F1406-NOKA-ETZ-71
(1) For more information about 80% and 100% ratings, see 80% and 100% Continuous Rated Breakers on page 14.
(2) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(3) Listed I, 19, 13, and I, values are based on a 1200 A rating plug value.
Table 65 - Trip Units, Electronic LSI, LSIG, LSIG-MM
Rated Current |, [A] Protection Type Cat. No.
§ TR o B )
e 1200 H(LSI) 140G-NTH-E12
- =
30 r] 1200 (LSIG) 1406-NTI-E12
] [1]
l;:'..,;i ] 2-— 1200 K (LSIG-MM) 1406-NTK-E12

(1) Supplied installed with each MCCB. The Cat. Nos. listed are replacement parts.
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Product Selection — Molded Case Circuit Breakers

1200 A, Frame Size NS MCCBs

Catalog Number Explanation

Examples that are given in this section are not intended to be used for product selection. Not all combinations generate a valid catalog
number. Use ProposalWorks software to configure the MCCB. ProposalWorks software is available from rok.auto/systemtools.

Frame size NS MCCBs are available as assembled circuit breakers. Individual trip unit components can be ordered for field assembly or as
replacement parts.

l(—\ Terminal lugs are not supplied and can be ordered separately. See Table 116 on page 65 for available lugs.
= 4

Qi e 3k ok -

e
R e Sy

1406 - NS 5 H 3 - m - - M - R - SD - SD
a b c e f g h i j k
a b c
Bulletin Number Frame/Rating Interrupting Rating/Breaking Capacity (based on | . at 480V)
Code Description Code Description Code Description
1406 Global MCCB NS 1200 A 5 50 kA
6 65 kA
0 100 kA
T Trip unit
d e f g
Protection Type Poles Rated Current Continuous Rated "
Code Description Code Description Code Description Code Description
H Electronic LSI 3 3-pole £n 1200 A trip unit with Blank 80% Rated
[ Electronic LSIG 4 4-pole 1200 A rating plug
K Electronic LSIG-D-MM
S Molded Case Switch (isolator)
h,i ik
Remote MCCB Operation Factory-installed Options
Code Description Code Description
See Factory-installed Options on page 55 See Factory-installed Options on page 55

(1) For more information about 80% and 100% ratings, see page 14.
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Product Selection — Molded Case Circuit Breakers

Assembled MCCBs — 1200 A, NS Frame

L s a0k ok
P e . '=- r

Tah_lé_GB - Interrupting Rating/Breaking Capacity — Electronic Circuit Breakers

Interrupting Rating (50/60 Hz), Breaking Capacity (50/60 Hz), )
UL 489/CSA C22.2, No. 5[KkA] IEC 60347-2 | o, [KA}/1 . % Interrupting
v | saor | soov 2200 45V 440V 500V 690V Code

leu[KAT| 1s[%1 eu] | 1oy [KAT| 1ol %1 ¢yl | 1cu [KAT| 1s[%1 eyl | 1oy [KAT| 1ol %!y | 1cu [KAT| 1¢s[%]¢,]
65 50 25 85 50 50 40 100 30 100 NS5
100 65 50 100 100 70 100 65 100 50 100 4 75 NS6
150 100 65 200 120 100 85 75 50 75 NSO
(1) See Table 67...Table 72 on page 45 for catalog number selection.
Table 67 - Electronic LSI
Rated Protection Type (" Interrupting Code NS5 Interrupting Code NS6
Clurr:nt L S | Cat. No. Cat. No.
n [ ] ||= 0.4..1x |n t] = [ts] at6 x| 1 | 9= 06..10x | n !2 =S |3 =15...12x | n 3-p0|e lp-pole 3-pnle l.-pole
) 3,6, OFF, 0.1,0.25, OFF, . 1 g _ : L : :
1200 480...1200 218 720..12000 05,08 180014400 | 140G-NSBH3-E12 | 1406-NS5HA-E12 | 1406-NSEHS-E12 | 1406-NS6H4-E12
(1) Listed Iy, 19, and I3 values are based on a 1200 A rating plug value.
(2) Rated current =1200 A for UL Ratings.
Table 68 - Electronic LSI
Protection Type () Interrupting Code NSO
Rated Current
1, [A] L S | Cat. No.
|-|= 0.4..1x 1 n t-| = [ts] at6x || | 9= 0.6..10x 1| n tz = [ts] at10 x |-| |3 =15..12x | n 3-pole A-pole
120012 480..1200 58 0000 a0z 00 agn | 1HOG-NSOHS-ET2 | 140-NSOHA-E12
(1) Listed Iy, 15, and I3 values are based on a 1200 A rating plug value.
(2) Rated current =1200 A for UL Ratings; 1250 A for IEC.
Table 69 - Electronic LSIG
Protection Type (" Interrupting Code NS5 Interrupting Code NS6
Rated
c"'[“'i' L . S = | G Cat. No. Cat. No.
|n A |'|= t'|= tS |2= !2= tS |3= |['=
04..1x1, | at3xl; | 06..10x1, | atl0xl, |15..16x1,|02..1x1,| %=S | 3pole ~L S AR
) 3,6, OFF, 0.1,0.25, OFF, OFF, 01,02, . ¥ : : g : g :
1200 480...1200 2.8 | 720.12000 05,08 [1800..18000 | 240..1200 |04 0.8 1406-NS5I3-E12 | 1406-NS514-E12 | 1406-NS514-E12 | 1406-NS614-E12
(1) Listed I, 15, and 15 values are based on a 1200 A rating plug value.
(2) Rated current =1200 A for UL Ratings.
Table 70 - Electronic LSIG
Protection Type () Interrupting Code NSO

Rated

c“’["'it L - S "y | G Cat. No.

|n A |-|= t-|= ts |2= t2= ts |3= |[.=

04.x1, | at3xl 06.10x1, | atloxl, | 15.15xl, | 02.1xI, b=s T ==
@ 3,6, OFF, 0.1,0.25, OFF, OFF, 01,02 ¥ g ! gy
120012 | 480..1200 1,18 720..12000 05,08 1800..18000 |  240..1200 0405 LRSI ISR

U]

Listed Iy, 19, I3, and 1, values are based on a 1200 A rating plug value.

(2) Rated current =1200 A for UL Ratings; 1250 A for IEC.

Lt
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Table 71 - Electronic LSIG-MM ()

Product Selection — Molded Case Circuit Breakers

Protection Type @ Interrupting Code NS5 Interrupting Code NS6

Rated
c“’["}t L . S . | G Cat. No. Cat. No.
|n A |'|= t'|= ts |2= tz= !s |3= |[|= -

04..1x1,| at3xI, [06.10xI,| at10xI |15..05x1,|02.1x1,| %S | 3pole Al 3-pole f-pole

3,12, 24 OFF
(3) e OFF, 0.1,0.25, ' OFF, ]01,02 ¥ 3 ) i g y ) _

1200% | 480..1200 723]6(5;8],44 720...12000| 05, 0.8 1188[[]][(]][] 240..1200 | 0.4 0.8 1406-NSbK3-E12 | 140G-NS5K4-E12 | 140G-NS6K3-E12 | 1406-NS6K4-E12

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(2) Listed I, 19, 13, and I, values are based on a 1200 A rating plug value.

(3) Rated current =1200 A for UL Ratings.

Table 72 - Electronic LSIG-MM ()

Protection Type (2 Interrupting Code NSO
Current L § ! 6 HH Cat. No.
li= ty=|t t=|t
In[A] L 3[st]1 l,=06.10x1, afm[xsl], 15=15.5 %1, [1,=02..1x1,| t=s |lg=15.4xI,| 3-pole 4-pole
4. 11,
) 3,12, 24, 36, 48, OFF, 07,025, OFF, OFF, 0102 15.4 e e
1200 | 4801200 | ™79 9084 | 720.12000 | 05,08 | 1800.18000 | 240.1200 |0408| 0istep | “0G-NSOKS-EI2 140G-NSOK4-EI2

(1) See Maintenance Mode on page 23 for a list of the preset values for Maintenance Mode.
(2) Listed I, 15, 13, and I, values are based on a 1200 A rating plug value.

(3) Rated current =1200 A for UL Ratings; 1250 A for IEC.

Table 73 - Trip Units, Electronic LS|, LSIG, LSIG-MM (

JUHE L] - L]

A
A

jﬁv*gr‘q':‘_

Rated Current | ,[A] | Protection Type | Cat. No.
1200 H(LSI) 140G-NTH-E12
1200 1(LSIG) 140G-NTI-E12
1200 K (LSIG-MM) 1406-NTK-E12

(1) Supplied installed with each MCCB. The catalog numbers listed are replacement parts.
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Product Selection — Motor Circuit Protectors

Motor Circuit Protectors

The Bulletin 140MG Motor Circuit Protectors (MCPs) provide short-circuit protection for individual motor loads.
Factory-installed internal accessories make installation and wiring easy.

MCPs may provide the following protective and control functions.
« Disconnect for motor branch circuit
- Branch circuit, short-circuit protection (magnetic protection)
«  Switching (manual)

Features include:
«  Currentrange 300...1200 A
« End cap/bolt-on terminals are standard
« Visible trip indication
 High current limiting
« High switching capacity
» UL Listed/Recognized for motor loads
- Short-circuit protection - magnetic trip
- Overload protection must be provided separately

Standards Compliance and Certifications

Standards Compliance Certifications
|EC 60947-2 CE Marked
UL489 ccc

. CSA Certified (File
EXAMPLE: CSA 22.2, No. 5 No. LR1234)

UR Recognized (File No. E224135)

In North America, electrical codes require that an individual motor branch circuit be protected by a UL/CSA Listed fuse, circuit breaker or
self-protected combination motor controller.

The 140MG MCPs are UL/CSA Recognized as circuit breakers. They are UL/CSA Recognized, rather than UL/CSA Listed, because they only
provide short-circuit protection and not thermal overload protection for the motor.
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400 A, Frame Size K and 800 A, Frame Size M

140M6 - M 8 P - bw - SD - AA
a b c d e f f
a b c
Bulletin Number Frame/Rating Interrupting Rating/Breaking Capacity (based on | ; at 480V)
Code Description Code Description Code Description
140MG Global MCP K 400 A 8 High break ?)
M 800 A
d e f
Protection Type Rated Current V Factory-installed Options
Code Description Code Description Code Description
p Adjustable magnetic only D30 Example: 300 A See Factory-installed Options on page 55
(less than 13 x 1) D40 Example: 400 A
D60 example: 600 A
D80 Example: 800 A
Blank Frame only

(1) MCPs that have electronic trip units come with a rating plug installed that matches the trip unit rating.
Different value rating plugs are not compatible with these devices.
(2)  The interrupting rating for MCPs is dependent upon the controller used. Please see the Global Short-circuit Rating Tool, rok.auto/sccr.

1200 A, Frame Size N
140MG - N 8 P - 2 - SD - AB
a b c d e f f
a b c
Bulletin Number Frame/Rating Interrupting Rating/Breaking Capacity (based on | . at 480V)
Code Description Code | Description Code Description
140M6 Global MCP N 1200 A 8 High break ?)
d e f
Protection Type Rated Current (V Factory-installed Options
Code Description Code | Description Code Description
Adjustable magnetic only E12 1200 A See Factory-installed Options on page 65
P (less than 13 x 1)

(1) MCPs that have electronic trip units come with a rating plug installed that matches the trip unit rating. Different value rating plugs are not compatible with
these devices.
(2)  The interrupting rating for MCPs is dependent upon the controller used. Please see the Global Short-circuit Rating Tool, rok.auto/sccr.
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Product Selection — Motor Circuit Protectors

Motor Ratings

Use Table 74 and Table 75 to find the motor FLA for your application. Then, use that value in Table 76 and Table 76 to select the MCP.
The values are extracted from the standards for the given relationship between rated operational current and the operational

kilowatt/horsepower rating. Actual selection should be based on the motor nameplate rating and performance for the specific motor.

Table 74 - Kilowatt to Full-load Amperes for AC Induction Motors

Rated Operational Guide Values of Rated Operational Currents [A] Rated Operational Guide Values of Rated Operational Currents [A]
Power [kw] 230V 400V 500V 690V Power [kw]®" 230V 400V 500V 690V
0.06 0.35 0.20 0.16 0.12 160 487 280 224 162
0.09 0.52 0.30 0.24 0.17 185 - - - -
0.12 0.70 0.44 0.32 0.23 200 609 350 280 203
0.18 10 0.60 0.48 0.35 220 - - - -
0.25 15 0.85 0.68 0.49 250 748 430 Shh 250
0.37 19 110 0.88 0.64 280 - - - -
0.55 2.6 15 12 0.87 300 - - - -
0.75 3.3 19 15 11 315 940 540 432 313
11 47 2.1 2.2 1.6 335 - - - -
15 6.3 3.6 29 2.1 355 1061 610 488 354
22 8.5 49 3.9 2.8 375 - - - -
3.0 1.3 6.5 5.2 3.8 400 1200 690 552 400
4 15 8.5 6.8 49 425 - - - -
b5 20 1.5 9.2 6.7 450 - - - -
15 27 15.5 12.4 8.9 475 - - - -
1l 38 220 17.6 12.8 500 1478 850 680 493
15 51 29 23 7 530 - - - -
18.5 61 35 28 2 560 1652 950 760 551
22 72 4 33 24 600 - - - -
30 96 55 L 32 630 1844 1060 848 615
37 15 66 53 39 670 - - - -
45 140 80 64 47 70 2070 190 952 690
55 169 97 78 57 750 - - - -
75 230 132 106 71 800 2340 1346 1076 780
90 278 160 128 93 850 - - - -
10 340 195 156 13 900 2640 1518 124 880
132 400 230 184 134 950 - - - -
150 - - - - 1000 2910 1673 1339 970

(1) Preferred rated values according to IEC 60072-1(primary series).
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Table 75 - Horsepower to Full-load Amperes for AC Induction Motors

Rated Operational Guide Values of Rated Operational Currents [A]

Power [Hp] 0 10... 120V 200V 208V 220... 240V 380... 415V 440... 480V 550... 600V
112 b 25 2.4 2.2 13 11 0.9
3/h4 6.4 37 3.5 3.2 1.8 16 13

1 8.4 48 46 42 2.3 21 17
1172 120 6.9 6.6 6.0 3.3 30 2.4
2 13.6 18 15 6.8 4.3 3.4 2.1
3 19.2 1.0 10.6 9.6 6.1 4.8 3.9
5 30.4 175 16.7 15.2 97 7.6 6.1
7172 440 25.3 24.2 220 140 1.0 9.0
10 56.0 322 30.8 280 18.0 14.0 10
15 84 48.3 46.2 420 210 210 170
20 108 62.1 59.4 54.0 34.0 270 220
25 136 782 74.8 68 L4 34 27
30 160 92 88 80 51 40 32
40 208 120 T4 104 66 52 4]
50 260 150 143 130 83 65 52
60 17 169 154 103 71 62
75 221 Vi 192 128 96 71
100 285 273 248 165 124 99
125 - 359 343 312 208 156 125
150 414 396 360 240 180 144
200 552 528 480 320 240 192
250 604 403 302 242
300 722 482 361 289
350 828 560 414 336
400 - - - 954 636 411 382
450 1030 - 515 412
500 1180 786 590 472

(1) Horsepower and currents values according to UL 508 (60 Hz).

Table 76 - MCP Frame Sizes K, M, and N: Electronic DIP Switch

Rated Magnetic Trip Current [A]
Frame Size Uperatlloenal Current I3 (adjustable) [A] Cat. No.
K 300 300...3000 140MG-K8P-D30
400 400...4000 140MG-K8P-D40
" 600 600...6000 140MG-M8P-D60
800 800...8000 140MG-M8P-D80
N 1200 1200..12000 2 140MG-N8P-E12

(1) The interrupting rating for MCPs is dependent upon the controller used.
See the global short-circuit ratings tables at rok.auto/sccr, or contact your local Rockwell Automation sales office or Allen-Bradley distributor.
(2) 15is adjustable between 1...10x motor FLA.
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Product Selection — Molded Case Switches

Molded Case Switches

Features include: _ =

400...1200 A current range ¥ o
3-pole and 4-pole devices \e e ¢
End cap/bolt-on terminals are standard

These switches are like an MCCB, but they are not supplied with thermal overload protection
Self protecting, supplied with instantaneous magnetic trip override ;
Suitable for use as motor branch circuit and motor disconnect e

Must be protected on the supply side of the switch against short circuits that use a fuse or breaker at or below ~ “————"""
the listed maximum rated current of the protective device

Standards Compliance and Certifications

Standards Compliance Certifications

IEC 60947-1, -2 CE Marked

UL489 ccc

CSA22.2, No.5 CSA Certified (File No. LR1234)
UL Listed
HACR Type ET18548
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Catalog Number Explanation

Examples that are given in this section are not intended to be used for product selection. Not all combinations generate a valid catalog
number. Use ProposalWorks™ software to configure the molded case switch. ProposalWorks software is available from
rok.auto/systemtoals.

{ “\ Terminal lugs are not supplied and can be ordered separately. See Table 116 on page 65 for available lugs.

]

o e v o 7"

1406 - K 6 S 3 - D12 - s - AA
a b c e f g g
a b c
Bulletin Number Frame/Rating Interrupting Rating/Breaking Capacity (based on |  at 480V)
Code Description Code | Description Code Description
1406 | Molded Case Switch K 400 A 6 65 kA
M 800 A 15 150 kA
N 1200 A
d e f 9
Protection Type Number of Poles Rated Current Factory-installed Options
Code Description Code | Description Code (V Description Code Description
s Molded Case Switch 3 3-pole D® Example: D30 =300 A See Factory-installed Options on page 55
(Isolator) 4 4-pole E® Example: E12 =1200 A

(1) Rated current equals the value of ® multiplied by the first letter of the code. B=0.1®,=1®,0=10®, and £ =100 ®.
Table 78 - Interrupting Rating/Breaking Capacity

. AC Interrupting Rating (50/60 Hz), Breaking Capacity (DC), .
Req""eBd Uli(stffja": Fuse UL 489/CSA €22.2, No. 5 [kA] IEC 60947-3 '““’[’:;':Il;""g
or Breaker Up to
Max Rated C t[A 250V 500V 600V (U]
ax Rated Current [A] 2h0v 480v 600Y/347V Goov (2 poles in series) | (3 poles in series) | 3 poles in series)
400 200 150 100 100 65 K15
800 200 65 - 35 - - 35 M6
2000 100 65 50 - - NG

(1) See Table 79 on page 54 for catalog number selection.
Table 79 - Molded Case Switches

UL 489, CSA C22.2, No. 5 IEC 60947-3 Cat. No.
3 . . Rated Service Current | Rated Rated
Withstand P[}agngalc Rated Voltage Rated Su:lrvit‘:ﬁ Voltage Insulation| Impulse

Curlrent \lle"(ll) e e AC23 DC23 Voltage | Withstand 3-Pole 4-Pole

[A] [A] |AC(50/60Hz)| DC AC pc | Polesin | e le U, Ui
VI | [V] |(50/60H2) seies | [A]l | Al | VI | W]

400 5000 600 600 400 400 1406-K15S3-D40 | 1406-K15S4-D40
800 10000 600 600 690 750 3 800 - 1000 8 1406-M6S3-D80 | 1406-M6S4-D80
2000 20000 600 - 1200 - 1406-N6S3-E12 | 140G-N6S4-E12

(1) Does not provide overcurrent protection; may open above this current value.
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Factory-installed Options

Factory-assembled components are compatible with all Bulletin 140G device types and offer faster installation time and streamlined
accessory selection for certain common functions. These options include:

«  Assembly of breaking frame and trip unit (for products that are available separately)
« Remote operation via combined use of spring charging motor, shunt trip, shunt close, trip reset, and mechanical counter
«  Shunt trip and undervoltage release for controls or protections
« Variety of contact kits including auxiliary, alarm, and trip unit alarm contacts
« Terminal connections with saddle clamp-style lugs or busbar adapter

I/’“'-\
A 4

Table 80 - Internal Options M

See Accessories an page 56 for complete descriptions of available options.

Left-side Mounting (Maximum 1)

Right-side Mounting (Maximum 1)

Shunt Trip and Undervoltage Release Units

Auxiliary and Alarm Contacts

Code Description Voltage Frame Size Code Description Voltage Frame Size
SJ 24..30V AC/DC AJ 1 Aux., 1 Alarm Contact N, NS
SK 48...60V AC/DC CJ 3 Aux., 1 Alarm Contact 24V DC KM
SD Shunt Tri 10..127V AC; TI0...125V DC K, M, N, NS 2 FJ 2 Aux. Contact N, NS
SA 220...240V AC; 220...250V DC AA 1Aux., TAlarm Contact K. M
SB 380...440V AC CA 3 Aux., 1 Alarm Contact 250V AC K, M
SC 480...525V AC K M DA 1Trip Unit Alarm Contact N
uJ 24..30V AC/DC K, M, N, NS AB 1 Aux., 1 Alarm Contact

400V AC K. M, N, NS
UK 48V AC/DC KM FB 2 Aux. Contacts
Uy 60V AC/DC N, NS Blank No Selection - KM N
| Undervoltage TI0..127V AC; TI0..125V DC
UA 220...240V AC; 220...250V DC
uB 380...440V AC K 1N NS
uc 480...525V AC
Blank No Selection - K, M, N, NS

(1) Select up to two internal options: 1 for left side mounting (shunt trip or undervoltage release), 1 for right (auxiliary or alarm contact).
(2) When the MCCB has been configured for remote operation (Table 81), you can select only one additional undervoltage release.
Additional shunt trip is not available for factory installation, but can be field installed.

Table 81 - Options for Remote MCCB Operation M

Spring Charge Motor Shunt Trip and Shunt Close Units for Spring Charge Motor
Code Voltage Frame Size Code Voltage Frame Size
MJ 24...30V AC/DC RJ 24V AC/DC
MKY 48...60V AC/DC NS RK 48V AC/DC
MD 110...130V AC/DC RD 110...120V AC/DC NS
MA 220...250V AC/DC RA 220...240V AC/DC
MB 380...415V AC NS RB 380...400V AC
Blank No Selection NS Blank No Selection NS
(1) Select up to one option from spring charge mator, one option from shunt trip and shunt close units for spring charge motor, and one additional undervoltage release
from Table 80. An additional shunt trip is not available for factory installation, but can be field installed.
Table 82 - Mounting Options
Busbar Adapter Options
Code Description Frame Size
MU Universal (top or bottom) Connection, K
Supplied Unassembled !
(1) Lugs are not required or included. If your application requires terminal lugs, see
Table 116 on page 65 for compatible options. Lugs must be installed on the side of the unit
that is not connected to the adapter.
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i ) Photos in this section are representative. Appearance of actual product may differ from the photo shown.
A

Internal Accessories
Table 83 - Auxiliary and Alarm Contacts (AX/AL/TUAL)

Rated No. of Contacts Electrical| Frame
Description Voltage Contact Type Auxiliary | Alarm 1'2'2 :l:‘it Diagram |  Size Cat. No.
Auxmary/Trlp Unit Contact Auxiliary, alarm, 1 1 - Figure 18 KM 140G-K-EATRTA
250VAC | and trip unit alarm
* Indicates GWOFF status conpimaton |3 : — |Figuet| KM | 1406-K-EASRIA
. ,Fotrm C;Sﬁ)élg BSW!tPhes for | g50vac | Trip unitalarm - - 1 Figure 20| N, NS 1406-N-EATTA
interna wirin - -
snap-fit into internz?l - Augxiliary 2 - - Figure17 | N, NS 1406-N-EA2J
Eockets'of t||(1e d;\;jlce pLc | Auxiliary and alarm 3 1 - Figurel4 | KM 140G-K-EA3RI
* rrame size R and I': combination _ i _N-
Supplied with 1m (39 in. 1 1 Figure18 | N, NS 1406-N-EATRW
pig tail wiring, with each Auili ) Fiqure 17 K. M 1406-K-EA2B
terminal wire labeled uxiliary - - rigure I/ N, NS 140G-N-EA2B
« Terminated with a 3-pin
quick connector
(1406-N-CIC) .
- Frame size N, NS 400v Ac ™) Figure 18 K, M 1406-K-EAIR1B
« Designation: Auxiliary and alarm 1 1 B
AXVAX2/AX3/AX4) combination
» See Table 3 on page 9 for
contact function Figure18 | N, NS 140G-N-EATR1B
description
K 140G-K-CEAA
Auxiliary Contact for Auxil dal
Maintenance Mode guypg | PuXllaryancaarm |-y 1 — | Figure 33
« For LSIG-MM devices only combination " 1406-M-CEAA
(1) See Table 150 on page 83 for additional specifications, including AC and DC ratings.
Table 84 - Shunt Trips
Description Voltage Diagram Frame Size Cat. No.
« Allows remote tripping of the MCCB by applying control 12V e M
voltage to the shunt trip coil 24..30V AC/DC 1406-K-SNJ
« Supplied with Tm (39 in.) pig tail wiring, with each terminal 48...60V AC/DC 1406-K-SNKY
wire labeled 0127V AC/ ——
« 1406-K-CC2 available for 2nd Shunt install for frame size 10,125V DC 1406-K-SND
Kand M -
- Second shunt configuration is not compatible with 220...240V AC/ Houre 25 kM 140G-K-SNA
Undervoltage Release (UVR) 220...250V DC
- Second shunt application only available on 4-pole devices.
-« UL4BY ) 380...440V AC 1406-K-SNB
TIP: 4-Pole devices require Cat. No. 1406-K-CC2 connector.
lable 6o on page o/. I —
See Table 85 0n page 57 480..525V AC T40G-K-SNC
« Allows remote tripping of the MCCB by applying contral 24V AC/DC 1406-N-SNJ
voltage to the shunt trip coil 48V AC/DC 1406-N-SNKY
« Wired internal to the breaker . T —
- Terminated with a (140G-N-CIC) 3-pin quick connector T0...120V AC/DC Fiqure 25 NNS | TAOG-N-SND
« UL 489 220...240V AC/DC 1406-N-SNA
» Terminals C1and C2 are designated C1l and C12 380...400V AC 140G-N-SNB
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Table 85 - Shunt Trip

Connector for 4-Pole Devices

Accessories

recommended

« Wired internal to the breaker
- Terminated with a Cat. No. 140G-N-CIC
3-pin quick connector

380...415V AC

Description Frame Size Cat. No.
C Connector to mount shunt trip in third pole pocket for a 4-pole MCCB
| . P polep P KM 1406-K-CC2
s o « h4-pole devices only
_—
Table 86 - Undervoltage Release Units
Description Voltage Diagram Frame Size Cat. No.
Opens the MCCB wh v voltae d 24..30V AC/DC 1406-K-UVJ
« Opens the when supply voltage drops ————————
between 35...70% of the UV voltage rating 48V AC/DC 1406-K-UVKY
S |- Trip rating from 0.7...0.35. 60V AC/DC 1406-K-UVY
« The MCCB can be reset when the supply voltage d K-
5 85% of the relay rating. 110...127V AC/T0...125V DC Figure 28 K. M 1406-K-UVD
= « When the UV is de-energized, MCCB main 220...240V AC/220...250V DC 1406-K-UVA
. contacts cannot close. 380...440 VAC 1406-K-UVB
« For frame size K and M: Supplied with Tm (39 in.) 480525 VAC T M0GKUVC
pig tail wiring, with each terminal wire labeled
« Frame size N, NS: 24V AC/DC 140G-N-UVJ
- Wired internal to the breaker 60V AC/DC 140G-N-UVKY
- Terminated with a (1406-N-CIC) 3-pin quick ——
connector (Frame Size N, NS) 110...120V AC/DC Fiaure 28 N NS 1406-N-UVD
« Rresistor is supplied with the MCCB when reset 220...240V AC/DC ; ' 1406-N-UVA
is required. T 100NVR
. UL489SIDE 380...400V AC 1406-N-UVB
415...440V AC 1406-N-UVC
Table 87 - Shunt Close (SNC) Units
Description Voltage Diagram Frame Size Cat. No.
« Allows remote closing of the MCCB when the 24V AC/DC 140G-NS-SNCJ
spring motor is charged 48V AC/DC 140G-NS-SNCKY
« Wired internal to the breaker . e |
- Terminated with a (106-N-CIC) 3-pin quick 110...120V AC/DC Figure 27 NS 140G-NS-SNCD
connector (Frame size N, NS) 220...240V AC/DC 1406-NS-SNCA
+ UL48S 380...400V AC 1406-NS-SNCB
Table 88 - Trip Reset
Description Voltage (Form C) Diagram Frame Size Cat. No.
« Allows remote reset of MCCB following an 24...30V AC/DC, PLC M
_ overcurrent trip 110...130V AC/DC 140G-NS-RRD
(e + Wired internal to the breaker Figure 24 N, NS ——
*; G - Ter{nlnated with a Cat. No. 140G-N-CIC 200...230V AC/DC 140G-NS-RRA
3-pin quick connector
Table 89 - Spring Charging Motor (SCM) for Remote Operation System
Description Voltage Diagram Frame Size Cat. No.
24..30V AC/DC 1406-NS-SCMJ
« Electric motor to recharge closing springs 48...60V AC/DC 1406-NS-SCMKY
« Compatible with mechanical counter to measure 100...130V AC/DC 140G-NS-SCMD
operations completed with device (optional)
« Remote Operation System also requires Shunt Trip _NQ.
(SNT) and Shunt Close (SNC); Trip Reset (RR) is 220..250V AC/oC Figure 36 NS (R L

1406-NS-SCMB
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Table 90 - Signal Contacts for Remote Operation System

Description Voltage Diagram

Frame Size

Cat. No.

Ready-to-Close (RTC) Auxiliary Contact

Recommended, but not required) for remote operation 24V PLC
p—— ‘ Signals that the breaker is ready to accept closing (ON) command

. if:

- breaker is open (OFF) )

- EEHRféschargmg motor has fully charged the integral breaker Fiqure 22
- ashunt trip is de-energized (no signal to TRIP)
an undervoltage release is energized (no signal to TRIP) 9250V
V 4 - the trip bar activation mechanism is energized
FormC
Wired internal to the breaker
- Terminated with a (140G-N-CIC) 3-pin quick connector

NS

140G-NS-RTCJ

1406-NS-RTCA

, : Springs Charged Auxiliary Contact 24VPLC

l - Recommended, but not required) for remote operation Figure 36
5 « Signals that the spring charging mator has completely charged 250V
the integral breaker springs

NS

1406-NS-SCJ

140G-NS-SCA

Trip Unit Alarm Contact

« Signals when system has tripped, a fault needs to be evaluated, and system needs to be reset

See Table 83

Table 91 - Mechanical Counter for Remote Operation System

Description

Frame Size

Cat. No.

= - Recommended, but not required) for remote operation

« Indicates number of times the MCCB has been toggled from ON to OFF when it is installed with the
spring charging motor

« Operation count is visible through breaker front cover

NS

1406-N-M0C

External Accessories
Table 92 - Earth Leakage Protector (ELP) (Residual Current Release Module) — IEC Only

Description Diagram

Frame Size

Cat. No.

Alarm and Trip indication

For 4-pole only

Test function

Protection against 30 mA (0.03 A) of earth (ground) fault currents
S Compliant with IEC 60947-2 annex B, IEC 61000 for protection against unwarranted Figure 31
=i tripping

s « Installs surrounding the circuit breaker0.03 A with 0 second override
Current adjustment: 0.5...10 A

Time adjustment: 0.0...3.0 s

1406-K-ELP
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Table 93 - External Neutral Current Sensors (NCT)

Accessories

Description Rated Current Diagram Frame Size Cat. No.
« Provides data to trip unit for external neutral current line in 300A K 1406-K-NCTD30
system; see Neutral Pole and Protection on page 14. m
« Measures current on neutral line not connected to breaker 400 A K 140G-K-NCTD40
« Not compatible with MCP (140MG-K8P, 140MG-M8P, 140MG-N8P) (1) M-
or frame size N and NS DIP LSl trip unit 6004 Figure 32 M 1406-1-NCTDE0
(1406-N_H_, 1406-NS_H_) 800 A M 1406-M-NCTD80
+ Supplied with1m (39 in.) pig tail wiring, with each terminal
wire labeled 400..1600 A N, NS 1406-N-NCTE16
« UL 489
(1)  Order with connector (Cat. No. 1406-K-CC).
Table 94 - Rating Plugs (RP) for |,
Description Rated Current |, Frame Size Cat. No.
400 A 140G-NRP-D40
« Supplied as standard on frame size N and NS matching the trip unit's I NA-NRP-NRN
maximum rated current 600 A —MDG DS
« Change rated current value I, on compatible electronic trip units 800 A NS 1406-NRP-D80
- Protections are automatically adjusted to new rated current value 1000 A ' 140G-NRP-E10
: « Plugs acceptable 20...100% of frame rating 0 N
\ ® « Plugs above frame rating are not compatible. 1200 A M
1250 A (IEC only) 140G-NRP-E125
(1) A1200 A rating plug is supplied installed from the factory for all frame size N MCCBs.
Table 95 - Maintenance Mode Connectors
Description Connections to Diagram Frame Size Cat. No.
NOTE: You must use both Cat. Nos. 1406-K-CC and External neutral connection
1406-K-CIC for maintenance mode. and 1406-K-CC
- Connects signal input and output to LSIG-MM trip units to MM control input
activate and validate maintenance mode (see
Maintenance Mode on page 23) Fiaure 33 K M
%5 » Install to connector ports at back of frame size K and M 24V DC power supply Ligure 99 '
= breakers and 140G-K-CIC
« Not required for frame size N and NS MM output for indication
« Supplied with 1m (39 in.) pig tail wiring, with each
terminal wire labeled, and panel mount terminal
Table 96 - Rotary Variable Depth Operator (RVM/NVM) Kits with External Handle
Description Handle Color Shaft Length Frame Size Cat. No.
« Allows actuation and status indication of breaker states: Black . 140G-K-RVM12B
On, OFf, Trip, and Reset Red/valow | 05 mm{iZin.) " T40GKRVMIR
- Requires deliberate action to operate handle and turn y K =
breaker on when enclosure door is open Black 559 mm (22n.) 1406-K-RVM21B
- Internal handle must be pulled out before it can be Red/yellow mm {Zzin. 140G-K-RVMZIR
turned, otherwise the handle retracts back onto the
shaft and does not turn Black 305 mm (12 n) 1406-M-RVM12B
« IP40 protection against intrusion and accidental contact |  Red/yellow ' 1406-M-RVMI2R
o ; on the face of the device under IEC 60529. Black M T T40G-M-RVMZIE
. See Table 6 on page 15 a 559 mm (22 in.) - 0
« Breaker can be mounted anywhere on the panel; operator | Red/yellow 1406-M-RVM2IR
= is installed to face of breaker Black 140G-N-RVM12B
\'—”’/ « 140U medium style handle installs to the outside of the 305 mm(12in.) -
enclosure door Red/yellow 140G-N-RVMI2R
« Kit contains:
- External handle: 140U medium style handle
- Operating shaft Black 1406-N-RVM21B
- MCCB-mounted operating mechanism (RMX) N
- See Table 129 on page 69 to select as components 559 mm (22 in.)
« See Table 106 on page 62 for Early-Make and Early-Break
Contact options
- Standards Compliance: UL 489, CSA C22.2 No. 5, CSAC22.2 | Red/yellow 140G-N-RVMZIR
No. 94.2
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Table 97 - Rotary Variable Depth Operator (RVM/NVM) Kits with Internal NFPA 79 Operating Handle

Description Handle Color Shaft Length Frame Size Cat. No.
+ Allows actuation and status indication of breaker states: Black 305 mm (12n) 1406-K-NVM12B
On, Off, Trip, and Reset Red/yellow ' 1406-K-NVMI2R
- Requires deliberate action to operate handle and turn K - =
breaker on when enclosure door is open Black 550 mm (22 1406-K-NVM21B
- The internal handie must be pulled out before it can be [~ Reqyeliow mm (22 in.) L0G-K-NVMZIR
turned, otherwise the handle retracts back onto the
shaft and does not turn Black 305 mm (12 in.) 1406-M-NVMI2B
« IP40 protection against intrusion and accidental contact Red/yellow ’ H 1406-M-NVM12R
on the face of the device under IEC 60529; see AR NI MAAR
Table 6 on page 15 Black 559 mm (221n.) 1406-M-NVM21B
« Breaker can be mounted anywhere on the panel; operator | Red/yellow 1406-M-NVM2IR
is installed to face of breaker
: + Medium style handle installs to the outside of the Black 1406-N-NVM12B
e : enclosure door )
. + Kit contains: 305mm(12in.)
r— - External handle
~ NFPA handle with operating shaft Red/yellow 1406-N-NVMIZR
- MCCB-mounted operating mechanism (RMX)
- Support bracket N
- See Table 129 on page 69 to select as individual
components Black 1406-N-NVM21B
« See Table 106 on page 62 for Early-Make and Early-Break 559 mm (22 in.)
Contact options
. ﬁ?%i?&ds Compliance: UL 489, CSA C22.2 No. 5, CSA C22.2 Red/yellow T406-N-NVM2IR
Table 98 - Direct Rotary Operators (RMB/RMY)
Description Handle Color Frame Size Cat. No.
« Mount with direct handle operation of the MCCB Black 1406-K-RMB
« Lockable in OFF position (three padlocks maximum Red/yellow K 140G-K-RMY
. E][%:ilgg:(g?n be mounted anywhere on the panel; operator is installed to face Black . T.0G-1-RYB
« Handle can protrude through the door when used with escutcheon plate Red/yellow 1406-M-RMY
« Allows actuation and status indication of breaker states: On, Off, Trip, and
Reset , Black 1406-N-RMB
« See Table 106 on page 62 for Early-Make and Early-Break Contact options
« Direct Rotary Operators achieve IP40 protection against intrusion and N
accidental contact on the face of the device under IEC 60529; see
Table 6 on page 15 for Ingress Protection details Red/yellow 140G-N-RMY
« Standards Compliance: UL 489
Table 99 - Flexible Cable Operator (FC_/FM_) Kits
Description Handle Type Cable Length Frame Size Cat. No.
« Includes handle, bail mechanism, cable, 091 m (3 ft) | TAOG-KFOXBOS
and assembly hardware Non-metallic handle 13 m(4ft) 1406-K-FCXB04
» For 3-pole devices only Type 1/3/3RN2/4/4X 19m(6ft) 140G-K-FCXBOB
« For use with NEMA-style flange T rmm |
| enclosures 3.0m(10 ft.) 1406-K-FCXB10
« Pre-assembled for ease of installation 091 m(3ft.) 1406-K-FMXB03
. Break.er can be mounted anywhere onthe | p.ioioq atal handle 13m(4ft) ’ 1406-K-FMXBO4
» Flexible cable transmits handle motion to 3.0m(10ft) 1406-K-FMXB10
actuator at b(eaker o 091 m (3 ft) 140G-K-FCSBO3
« Allows actuation and status indication of —_—
breaker states: On, Off, Trip, and Reset Stainless handle 1.3 m (4ft.) 1406-K-FCSBO4
- Standards Compliance: UL 489, CSA C22.2 Type 4/4X 19m(6ft.) 1406-K-FCSBOB
No. 5, CSA C22.2 No. 84.2 30m(0ft) 1406-K-FCSB10
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Table 100 - Flexible Cable Operator (FC_/FM_) Kits and Left-hand Brackets

Accessories

Description Frame Size Handle Type Cable Length Cat. No.
Flexible Cable Operator Kit Non-metalic Handle |t | T40GH-FCXOA
« For use with NEMA-style flange enclosures. Tye V3Maaiex | 9mIBf) | 1406-H1-FCXOB
« Includes handle, MCCB operator, cable, and Im(10ft) 140G-M-FCX10
necessary hardware. Stainless handle with | 13 m(4ft) | 1406-M-FCSOA
« Pre-assembled for ease of installation. chrome-plated steel
« Breaker can be mounted anywhere on the panel; M handle base 19m(6ft) 140G-M-FCS06
operator is installed to surround breaker Type 4/4X 3Im(10 f) 1406-M-FCS10
. glteg:tégekg?ble transmits handle motion to actuator . B3mG T40G-M-FNXOG
« Allows actuation and status indication of breaker Pa'nter Mst]zjl]glandle 1.9 m (6 ft) 1406-M-FMX06
states: On, Off, Trip, and Reset P 3m(0f) L0G-M-FMXT0
« Standards Compliance: UL 489, CSA C22.2 No. 5,
CSA C22.2 No. 94.9 1.3 m (4 ft) 140G-N-FCX04
. Non-metallic Handle
« Replacement Hardware is listed on N 1.9 m(6 ft 1406-N-FCX06
Table 130 on page 69 Type 1/3/12/4/4X miEm
3m (10 ft) 1406-N-FCX10
M - - 1406-BML
| -
Left-hand Flange-mount Bracket
« Relocates cable to left side
- |deal for enclosures less than 15 in. (38.1 cm) deep
- N - - 1406-BNL
y ¢
Table 101 - Variable Depth Flange-mounted Circuit Breaker Operating Mechanism
. . . . m
Description Compatible 3-Pole Circuit Breaker Cat. No.
Frame Size [A] Frame Size
TIP: This product must be combined with a connecting rod, operating 400 K 1494V-MT1
handle, and a circuit breaker (supplied by customer) to obtain a
functional device.
« Allows actuation and status indication of breaker states:
On, Off, Trip, and Reset
« Standards Compliance: UL 489, CSA C22.2 No. 5,
CSA C22.2 No. 94.2
« Breaker must be installed directly behind flange handle cutout 800,1200 M N 1434V-M72
- Operator is installed to surround breaker
« Complete mechanism consists of:
- Connecting rod (Table 102 on page 61)
- Operating mechanism and handle (Table 103 on page 62)
- Auxiliary contacts (if required) (Table 104 on page 62)
(1) Circuit breakers are customer supplied.
Table 102 - Connecting Rods for Circuit Breaker Operating Mechanism
Encl Working Depth [i
Description nc. o.sure orking Depth [in (l.nm)] Circuit Breaker Frame Size [A] Cat. No.
Minimum Maximum
6-3/4(172) 21-5/8 (549) 125,150, 225, 250 1494V-RAL
8-1/2(216) 21-5/8 (549) 400 1494V-RAL
Connecting Rod
9-1/2 (241) 23 (584) 800, 1200 1494V-RB4
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Table 103 - Operating Handle for Circuit Breaker Operating Mechanism

Description Handle Type Description Circuit Breaker Frame Size [A] Cat. No.
Type 1, 3R, &4, 4X, 12 Non-metallic 1494U-HP1
Type 1, 3R, 4,12 Painted Metal 1494U-HM1
e ; ; 400
e . Stainless with
J\f& q’a Type 4, 4X chrome-plated steel 1494U-HS1
g Operating Handle handle base
T i o Type 1, 3R, 4,12 Painted Metal 1494F-M2
Stainless with 800, 1200
Type 4, 4X chrome-plated steel 1494F-52
handle base
Table 104 - Auxiliary Contacts for Circuit Breaker Operating Mechanism
Description For Use With Contact Type Cat. No.
TN.0. 1495-N85
F
125...1200 A
* Includes contacts and adapter 1406 Frame Size N Circuit Breakers
IN.C. 1495-N86
Table 105 - Stored Energy Motor Operators (EOP)
Description Voltage Diagram | Frame Size Cat. No.
TIP: Motor-operated circuit breakers are used in applications where 24V DC 1406-K-EOPJ
switching is done infrequently and are not suitable to replace contactors 48,60V OC T 140G-K-EOPKY
for switching applications. bt
110...125V AC/DC | Figure 35 K 1406-K-EQPD
« Remotely opens, closes, and resets the MCCB 290...250V AC/DC 1406-K-EOPA
« Breaker can be mounted anywhere on the panel; operator is installed to raraTen |
face of breaker 380V AC 1406-K-EOPB
« Manual: Uses a lever to charge a spring mechanism, which actuates the 24V DC 1406-M-EOPJ
i toggle at the press of a button. 48...60V DC 140G-M-EOPKY
o « Automatic: Uses signaling contral for remote opening and closing of the ————
H= ﬂ circuit breaker by driving an electric motor to charge the manual springs. 110..125V AC/DC 1406-M-£QPD
= - |+ Includes integral padlock for OFF position and 1m (39 in) wiring 220...250V AC/DC 1406-M-EQPA
¢ terminated in socket-plug connectors. ] —
= « Uses a stored energy motor for local control of the motor without the use Hgat M
of special tools and includes:
- auto/manual/lock selection 380V AC 1406-M-EOPB
- lever to recharge the motor
« Open/close push button operation
« Standards Compliance: UL 489
Table 106 - Early-Make and Early-Break Signal Contacts (EAM/EAB) for Auxiliary Contact Handle Mechanism
Description For Use With Diagram | Frame Size Cat. No.
« Typically used with an undervoltage release
- Contacts close before the MCCB main contacts + 1406-K-RMB .
- Supplies power to the undervoltage release, which helps prevent | 1406-K-RMY Figure 21 K 140G-K-EAMIA
nuisance tripping of the relay + 140G-K-RMX
« Supplied with 1m (39 in.) pig-tail wiring (each terminal wire is
marked) « 1406-M-RMB
« Close 250V « 1406-M-RMY Figure 21 M 1406-M-EAMIA
« Package quantity of 2 « 1406-M-RM

(1) Mounted inside rotary mechanism or direct handle. Not compatible with other handles.
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Table 107 - Phase Barriers

Accessories

Description Length Frame Size Cat. No.
y J 3-Pole 4-Pole
« Provide additional clearance when special connections that
extend beyond the frame of the MCCB are used . __ r
« Insulation between phases at terminal connections using 100 mm (4 in. (L DL
individual flexible barriers
« Extended length options for extended and spread terminal K, N, NS
applications
« Front mounted, even with the circuit breaker and terminal .
connections already installed 200 mm (8 in.) 1406-K-PB3H 1406-K-PB4H
- Frame size K is supplied with 25 mm (1in) barriers as
standard
+ Package quantity: 4 for 3-pole, 6 for 4-pole 100 mm (41in.) M 1406-M-PB3L 1406-M-PBAL
Table 108 - Terminal Covers
Cat. No.
Descripti Cover T Height F Si
escription over Type eig rame Size Pole 4Pole
High Covers o K 1406-K-TC3H 140G-K-TC4H
« Helps prevent accidental contact with live |0, protection o
parts inst intrusi
« Front mounted, even with the circuit breaker Zﬁﬁ'gﬁc{gernﬂ”” (Eizﬂl'mm) M 1406-M-TC3H 1406-M-TC4H
b and terminal connections already installed | ontact at terminals An.
N « Provides phase-to-phase insulation usinga |ynder IEC 60529.
molded plastic cover See 70 mm
 Pre-punched to simplify installation. Table 6 on page 15 (2751n.) N. NS T40B-N-TC3H 1406-N-TC4H
« Supplied as standard with the selection of
" multiple cable terminal lugs. 1406-K-TC3L 1406-K-TCAL
S See Table 109 on page 63 Low C )
) ow Covers M- M-
T __i;‘ \ ‘“\. « Not for use with spreader terminals. (At tertmlrtljald 10GH-TC3L 140G-M-TCAL
B ma:“‘:ﬁm v |+ Package quantity of 2 IP30 protection at nohee>§ ?\2) ¢
A = terminals g N, NS 1406-N-TC3L 1406-N-TCAL
'
Table 109 - Sealable Screws (TS)
Description Frame Size Cat. No.
« Tamper seals for terminal cover mounting screws
- Provides protection against tampering with installed terminal cover K 1406-K-TS
« Supplied with two screws and two seals
./h - One kit sufficient for one terminal cover
« Sealing wire and lead are customer supplied
~3™ |+ Quantity one required for Line cover, one required for load cover M, N. NS 1406-M-T8
« Package quantity of 2
Table 110 - IP30 Escutcheon Frames
Description Frame Size Cat. No.
K 1406-K-EP
« For use with 3-pole and 4-pole devices
« Finish Frame with marking provision window M 140G-M-EP
« For flush mounted (to door) MCCB applications
\
= N, NS 140G-N-EP
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Table 111 - IP54 Protective Covers

Description Frame Size Cat. No.
- Transparent plastic cover that is flush mounted to the enclosure door YL
« Mounted on hinges and provided with a keyed lock N. NS (AT
Padlock Adapters
Table 112 - Padlock Adapters
Description Frame Size Cat. No.
Padlockable Handle Block N 1406-N-PL
« Allows padlocking of the device into the OFF position
« Padlocking hasp
« Lock-OFF only
- Metal construction NS T40G-NS-FL
E;_.;'q”f : Padlocking Flange K 140G-K-TPA
gl W « Allows padlocking of the device into the OFF position
sk 4 . ied wi i a
2, : Supplied with toggle extension and escutcheon. Lock-OFF only M 140G-M-TPA
Table 113 - Door Interlock (SINT)
Description Frame Size Cat. No.
" « Direct mechanical lock to door
T « Trips breaker when enclosure door is opened unless deliberately defeated using defeater feature
\ R « Mechanically links trip bar in breaker to the enclosure door's position; when door is opened,
N reaker is trippe -N-
\ \" breaker is tripped NS 140G-N-SINT
I - « Installs on the right side of frame size NS
L i - Not compatible with breakers that have a toggle mechanism
« Includes defeater mechanism for deliberate operation by qualified personnel while breaker is ON
Table 114 - EZ-Plate Mounting Adapter Kit (Optional)
Description Frame Size Cat. No.
« Converts breakers from standard panel mounting screws to 0.25 in. (6.4 mm) sheet metal screws
| « Eliminates precision drilling and tapping for MCCB mounting screws
<& | : - K 1406-J-EZ
Nt « Includes plate with mounting fasteners
z [ « Compatible with both MCCBs and bail operators
Table 15 - Troubleshooting Accessories
Description Frame Size Cat. No.
* Trip Test Battery W (LS, 516, M) 140B-ELTT
2 |« Supplies temporary battery power for settings changes and troubleshooting N NS (Lél)
Battery Unit
« Use to interrogate the last trip of the MCCB when supplemental control power is not present N, NS 1406-ELBU

oris lost
« Use with LSIG and LSIG-MM breakers
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Terminal Accessories

O Bulletin 140G Terminal lugs are compatible with solid and stranded cable of stranding class AA, A, B, and C.

\/

of the clamping contact necessary within the lug.
Applications that require flexible cable may use a UL Listed crimp lug with the integral terminal and end cap of the breaker

instead of a machined lug.

Table 116 - Terminal Lugs (TLA/TLC/MTL (V)

Accessories

Flexible fine-stranded cable found in stranding class D, G, H, DLO, I, K, and M (example: welding cable) is not compatible because

- Number of Wire Size Frame Cat. No.
Descript Conductor T 2
escription onductor TyPe | conductors [mm?] [AWG] Size | PpackageOty:3 | Package Oty: &
1 120...240 | 250...500 MCM 1406-K-TLA13 1406-K-TLAT4
Al or Cu wire /) 95..120 | 2/0...250 MCM 1406-K-TLA23 @ | 1406-K-TLA24?
& 2 95..240 | 3/0...500 MCM 1406-K-TLA2A3 -
g%. -~ o 1 120..240 | 250..500 MCM | 1406-K-TLC13 1406-K-TLC14
2320 terminals to accommodate -
3 desired size of line and load Multiple cables
wiring . 6 16...50 6..1/0 1406-K-MTL83 )| 1406-K-MTL64 @
« Screws are not supplied for Cu wire
\r/qﬂlltége tap 1 Lgs (4T Mo Cui 2 120...240 | 250...500 MCM 1406-M-TLA23 1406-M-TLA24
 Multi-terminal Lugs or Cu wire
e e | - Available With & 3 70..185 | 2/0...400 MCM 1406-M-TLA33 @) | 1406-M-TLA3S
52 l«* =™ | comnections of smaller- 2 85..185 [ 3/0..350 MCM | M | 140G-M-TLC23 | 140G-M-TLC24
1 diameter wire for ease of Cu wire
| installation 3| 70.85 | 2/0..350 MM 1606-M-T1033 @ | 1406-M-TLC34
) - Standards Compliance: - ) _
UL 489, CSA C22.2 No. 5 Alor Cu wire 2 500...750 MCM 1406-M-TLA2A3
Al or Cu wire 4 120...240 | 4/0..500 MCM 1406-N-TLA43 @ | 1406-N-TLA4L @)
) ‘w Cu wire 4 120...240 | 4/0...500 MCM N NS | 140G-N-TLC43 (2 | 140G-N-TLCAL @
Z '
7% o .
Y « Al or Cu wire 3 — | 500..750 MCM 1406-N-TLA33 @) | 1406-N-TLAZ4 )

(1) For applications that follow the UL guidelines for panel SCCR: Use of multiple wire termination on the load size lets the termination be rated at the SCCR level of the circuit breaker, which
may allow a higher SCCR than may be available using a separate power distribution block.

(2)
(3)
(4)

Includes the high terminal cover.

Screws are supplied for voltage tap.

Table 117 - Extended Terminals (EXT)

Multiple cable lugs for use with load side connectors only.

Description Supplied With Frame Siz Cat. No.
escriptio uppie ame Size 3-Pole 4-Pole

« For busbar or ring type connection (crimp « Extended back plate

lugs) + 100 mm phase barrier K 1406-K-EXT3 1406-K-EXT4
- Package quantity: 3 for 3-pole and (1406-K-PB_L)

4 for 4-pole « Terminals only I 1406-M-EXT3 1406-M-EXT4
« [EC onlyf
« See Table 156 on page 86 and

Table 157 on page 86 for breaker terminal

connection limits + Extended back plate
« See Table 158 on page 87 for extended « 100 mm phase barrier N, NS 140G-N-EXT3 1406-N-EXT4

spreader terminal limits (1406-K-PB_L)
« Standards Compliance:

UL 489, CSA C22.2 No. 5
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Table 118 - Spreader Terminals (EXS)

Description

Supplied with

Frame Size

Cat. No.

3-Pole

4-Pole

-
s

11
W A
R

g | {]

Spreader Terminals

For busbar or ring-type connection

Converts standard breaker terminals to extended and

spread position for busbar or ring-type connection

IEC only

See Table 156 on page 86 and Table 157 on page 86 for

breaker terminal connection limits

« See Table 158 on page 87 for extended spreader
terminal limits

« Package quantity: 3 for 3-pole, 4 for 4-pole

Standards Compliance: UL 489, CSA C22.2 No. 5

« Extended back plate
« 200 mm (8 in.) phase barrier
(1406-K-PB_H)

1406-K-EXS3

1406-K-EXS4

1406-N-EXS4

« Terminals only

1406-M-EXS4

8

Top Spreader Terminals

For busbar or ring-type connection

Converts standard breaker terminals to extended and

spread position for busbar or ring-type connection

« [EC only

See Table 156 on page 86 and Table 157 on page 86 for

breaker terminal connection limits

« See Table 158 on page 87 for extended spreader
terminal limits

« Package quantity: 3 for 3-pole, 4 for 4-pole

« Standards Compliance: UL 489, CSA C22.2 No. 5

« Terminals only

1406-M-EXSLI3

« Extended back plate
« 200 mm (8 in.) phase barrier
(1406-K-PB_H)

1406-N-EXSLI3

8

5

o R
P _‘ .

Bottom Spreader Terminals

For busbar or ring-type connection

Converts standard breaker terminals to extended and
spread position for busbar or ring-type connection
IEC only

See Table 156 on page 86 and Table 157 on page 86 for
breaker terminal connection limits

See Table 158 on page 87 for extended spreader
terminal limits

Package quantity: 3 for 3-pole, 4 for 4-pole

Standards Compliance: UL 489, CSA C22.2 No. 5

« Terminals only

1406-M-EXSLO3

« Extended back plate
« 200 mm (8 in.) phase barrier
(1406-K-PB_H)

1406-N-EXSLO3

Table 119 - Rear Terminals (TLH/TLV ; IEC Only)

Description

Frame Size

Cat. No.

3-Pole

4-Pole

S04

2
T

Rear flat horizontal terminals

« Convert standard breaker terminals to attach to
vertical or horizontal busbar
« Package quantity: 3 for 3-pole, 4 for 4-pole

Rear flat vertical terminals

1406-N-TLH3

1406-N-TLH4

N, NS

1406-N-TLV3

1406-N-TLV4
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Table 120 - Bulletin 141A Busbar Mounting Adapters

Accessories

Description Frame Size Cat. No.
« Convert standard breaker terminals to attach to horizontal busbar
« Busbar adapter with flexible connections
- For factory-installed mounting options, see Table 82 on page 55
TIP: Lugs are not required or included. If your application requires terminal lugs, see
Table 116 on page 65 for compatible options. Lugs must be installed on the side of the unit that is not
connected to the adapter.
L « Rated thermal current I: 400A
3 « Width: 140 mm (5.51in) K 141A-GKU

-

Configurations include:

- Top feed (branch applications)

- Bottom feed (main applications)

- Universal

Adapters clamp or plug directly on to the busbar
Requires terminal lugs for adapter connection
For 5 mm or 10 mm thick busbar

Replacement Parts

AIl'1406G MCCBs are furnished with end caps mounted on the circuit breaker as standard. Replacement end cap kits are available.

Many customers prefer to use a “crimp-on” ring lug (ring tongue terminal) or forked terminal as the wire termination method to the MCCB.
Others prefer wire connection to a terminal lug. We offer a broad selection of terminal lugs to meet specific application requirements.

Table 121 - Replacement End Caps (ECM)

Description Frame Size Cat. No.
y 3-Pole 4-Pole
« Provide direct connections to device terminals for ring type or bolt-on terminals
without using terminal lugs (see Table 157 on page 86) K 1406-K-ECM 1406-K-ECM4
« Provide connections for all terminal accessories.
= « Includes supplies for 3 or 4 device terminals: end caps with captive nut, terminal
st w bolts, and washers. M 1406-M-ECM 1406-M-ECM4
R - Standards Compliance: UL 489, CSA C22.2 No. 5
« End caps are supplied as standard for frame size K, M, N, and NS
« Provide connections for ring type or bolt-on terminals N 140G-N-ECM 1406-N-ECM4
« Package quantity: 3 for 3-pole, 4 for 4-pole
Table 122 - Replacement Backplate (BP)
Cat. No.
Description Frame Size o
3-Pole 4-Pole
« Supplied as standard for frame size K and M K 1406-K-BP3 1406-K-BP4
« Insulates back of device and terminals against shorts to mounting panel
« Required for all applications with a U, > 440V
* Package quantity of 10 M 1406-M-BP3 1406-M-BP4
« Replaced by insulation barrier in some operator kits
Table 123 - Replacement Mounting Hardware (MH)
Description Frame Size Cat. No.
K 1406-K-MH&
« Metric threads for mounting device to panel M 140G-M-MH4
« Supplied as standard with each breaker
; « For use with 3-pole and 4-pole devices
¥ » |+ Package quantity of 4 N, NS 1406-N-MHA
Q e &
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Table 124 - Replacement Trip Units

Description Rated Current Trip Unit Type Frame Size Cat. No.
—_——— H—DIPLSI 140G-NTH-E12
J“'EJr‘ [ « Supplied as standard for frame size N and NS 100 A | = DIP LS N, NS 140G-NTI-E12
i o « Compatible with 3- and 4-pole devices ' —
= K — LCD LSIG-MM 1406-NTK-E12
Table 125 - Replacement Internal Terminal Block for Trip Units
Description Frame Size Cat. No.
N 1406-N-CBP
« Supplied as standard for f ize N-and NS
W upplied as standard for frame size N an NS JL0G-NS-CBP
Table 126 - Replacement Rating Plugs (RP)
Description Rated Current |, Frame Size Cat. No.
« Supplied as standard for frame size N and NS matching trip unit's
maximum rated current
‘ « Plugs above frame rating are not compatible 12004 N.NS T406-NRP-£12
® = « See Table 94 on page 59 for additional rating plugs at lower values
\".. [
Table 127 - Replacement Terminal Strip Connectors
Description Frame Size Cat. No.
« Supplied as standard with each frame size N and NS accessory with wire terminations
« 3-pin quick connector for customer termination at terminal strip
- Press fit into terminal strip slots L
« Installs to terminal strip on all N and NS devices N NS (LB
« Allows control wiring (solid or stranded), 22...14 AWG
- Strip length 8 mm (0.311n)
Table 128 - Replacement Door Interlock (SINT)
Description Frame Size Cat. No.
« Direct mechanical lock to door
s « Trips breaker when enclosure door is opened unless deliberately defeated using defeater
: 4’ feature
N « Mechanically links trip bar in breaker to the enclosure door's position; when door is opened, e
. \*‘t\ breaker is tripped NS T40B-N-SINT
A’ N 3 + Installs on the right side of frame size NS breakers
2l - Not compatible with breakers that have a toggle mechanism

Includes defeater mechanism for deliberate operation by qualified personnel while breaker is ON
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Table 129 - Replacement Variable-Depth Rotary Operator Kit (RYM/NVM) Components M

Accessories

Description Frame Size Cat. No.
Operating Handle Black/grey handle 140U-HM4
; « Medium handles KMN
! « Rated 3/3R/4/4X/12 Red/yellow handle n 140U-HM4E
« Accepts 3 padlocks
~ 305 mm (12 in.) 194R-R7
— Extension Shaft K, M, N
~ ™ 559 mm (22 in.) 194R-R8
305 mm (12 in.) 1406-N7
NFPA 79 internal operating handle with shaft
« Internal handle permits operation of the molded case circuit . K. M. N
breaker when the door is open in compliance with NFPA 79. 559 mm (22 in.) 1406-N8
1406-K-RMX
N Rotary Variable Depth Operating Mechanism 140G-M-RMX
- » Direct molded case circuit breaker mount
- « Frame size K, M, and N use 194R-R7 or 194R-R8 shafts (1406-R7 or 140G-R8 NFPA)
- - Shaft is secured with set screw or cotter pin N 1406-N-RMX
——
3 1406-K-0SB
A t Support Bracket 1406-M-0SB
=g « Supplied as standard with NFPA variable depth operator kits
— N 1406-N-0SB
(1) Supplied as standard on all variable-depth operator kits.
Table 130 - Replacement Parts for Flex Cable Operators and Bulletin 1494V Variable-Depth Flange Operators
Description Supplied with Frame Size Cat. No.
* Non-metallic Flange Handle 1406-P1
« Mounting hardware KM
= i Stainless Flange Handle, Chrome Plated 140G-S1
& e -
Painted Metal Flange Handle « Mounting hardware KM 1406-M1
Long Non-metallic Flange Handle « Mounting hardware N 1406-P2
« Plastic Bail
« Handle mounting nuts
« Door interlock and fasteners K 1406-FH3
« Hitch pin and washer
« Seal
Flange Handle Mounting Hardware for Cat. No. 1406-_-FCX_ e .
Metal Bail
Handle mounting nuts
Door interlock and fasteners M N 1406-FH3

Hitch pin and washer
Seal
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Table 130 - Replacement Parts for Flex Cable Operators and Bulletin 1494V Variable-Depth Flange Operators (Continued)

Description Supplied with Frame Size Cat. No.
il l
" « Metal bail
o « Handle mounting nuts
Flange Handle Mounting Hardware for Cat. No. 140G-_-FCXB_ |« Door interlock and fasteners K 1406-FH1B
« Hitch pin and washer
- « Seal
—
?-:_;-—:”:; : Actuator Mounting Hardware » Cotter pin K 1406-BH3

Fasteners

o

Toggle Plate and Mounting Hardware Door hook

Hitch pin
Washer and fasteners

- =
=t
<
@ K 1406-BH2B
. Metal ball
Bail plate
Spring

M N 1406-BH3B
Defeater Bracket Extender KM N 1494V-H12
) I Long Door Catch _
da - For doors with depth > 25.4 mm (1in) KM, N, NS Wt
2
Flange Cable Operators
Table 131 - Flange Cable Operators with Plastic Bail Mechanisms
Description Handle Type Cable Length Frame Size Cat. No.
0.91m(3ft.) 1406-K-FCX03
Non-metallic handle 13m(4ft) 1406-K-FCX04
Type 1/3/12/4/4X 19 m(6ft.) 1406G-K-FCX06
« For use with NEMA-style flange 30m(0ft) M
enclosures. Stainless handle 091 m(3ft.) 140G-K-FCS03
+ Includes handle, MCCB operator, | chrome-plated steel handle [ 13 m (4 ft.) 140G-K-FCSO04
cable, and necessary hardware. base K —
- Pre-assembled for ease of 19 m(6 ft.) 1406-K-FCS06
installation. Type 4/4X 30m(10 ft.) 1406-K-FCSI10
« Replacement hardware is listed on I unn K EMYNZ
Table 130 on page 69 0.91m (3 ft.) 1406-K-FMX03
1.9 m (6 ft.) 1406-K-FMX06
Type 1712 —
3.0m(10 ft.) 1406-K-FMX10
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Specifications

Bulletin 1406 MCCBs

Frame Size K and M MCCBs

Table 132 - Performance Characteristics: Frame Size K and M MCCBs

Attribute K M
Maximum Rated Current [A] 400 800
Rated insulation voltage, U;, IEC [Vl 1000 1000
Rated impulse withstand voltage, U, / Overvoltage Category [kV] 8/l 8/l
NEMA, UL, CSA Ratings
Interrupting Rating Code (| K3 K6 Ko K15 M5 M6 Mo
240V AC, 50/60 Hz 100 150 200 200 100 200 200
480V AC, 50/60 Hz 35 65 100 150 50 65 100
600V AC, 50/60 Hz [KA] 25 35 65 100 25 35 4
500V DC- 2 poles in series 2 35 50 65 100 - - -
600V DC — 3 poles in series 2! 25 35 50 65 20 35 50
IEC 60947-2 Ratings
220...230V AC, 50/60 Hz 85 100 200 200 85 100 200
380V AC, 50/60 Hz (AC) 50 70 120 200 50 70 100
400...415V AC, 50/60 Hz 50 70 120 200 50 70 100
440V AC, 50/60 Hz 40 65 100 180 45 50 80
500V AC, 50/60 Hz 30 50 85 150 35 50 65
Rated ultimate short-circuit 525V AC, 50/60 Hz o 25 40 70 100 25 35 42
breaking capacity, I, 690V AC, 50/60 Hz 25 40 70 100 22 25 30
250V DC- 2 poles in series 2 50 70 100 150 50 70 100
500V DC- 2 poles in series 2! 36 50 70 100 35 50 65
500V DC- 3 poles in series ?) - - - - - - -
750V DC- 3 poles in series 2 25 36 50 70 20 36 50

220...230V AC, 50/60 Hz
380V AC, 50/60 Hz

400...415V AC, 50/60 Hz 100% | 100% | 100% 100% 100% 100% 100%
440V AC, 50/60 Hz
500V AC, 50/60 Hz

Rated service short-circuit {525V AC, 50/60 Hz % 100% | 100% | 100% |75% (80 kA)| 75% (18 kA) | 50% (19 kA) | 50% (22.5 kA)
breaking capacity, | 690V AC, 50/60 Hz °leu
250V DC- 2 poles in series ?) 100% | 100% | 100% 100% 5% 75% 75%

500V DC- 2 poles in series @
500V DC- 3 poles in series @ - - - - - - -
750V DC- 3 poles in series ?) 100% | 100% | 100% 100% 75% 75% 75%

Rated Short-time Withstand Rating ® (1 ,,) per IEC 60947-4-2, Skhatls 0KAatls
Utilization Category: Class B

(1) Explanation of Interrupting Code. Example: code G2, G=G-Frame; 2= 25 kA at 480V. See product selection for complete ratings

(2)  DC rating is applicable for thermal-magnetic trip units only

(3) Short-time withstand ratings are only valid for frames when they are assembled to a trip unit with Short protection (S) and at a frame size used to ride through short-time short circuit
events in an application with selectivity. See publication 1406-TD050 for coordination data.
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Specifications

Table 133 - Mechanical and Environmental Ratings: Frame Size K and M MCCBs

Attribute K M

Mechanical Life Number ?f Operations 20000 20000

Operations per Hour 120 120

. 7000 (400 A) 7000(600...630 A)

Electrical Life at 415V (AC) Number of Operations 5000 (600 A) 5000 (800 A)

Operations per Hour 60 60
Wire Temperature Rating Al or Cu; 75 °C (167 °F) Alor Cu; 75 °C (167 °F)
Ambient Temperature without derating 40 °C (104 °F) 40 °C (104 °F)

Operating Temperature

-25 °C...+70 °C (-13 °F...+158 °F)

-25 °C...+70 °C (-13 °F...+158 °F)

Storage Temperature

-40 °C...+80 °C (-40 °F...+176 °F)

-40 °C...+80 °C (-40 °F...+176 °F)

Pollution Degree 3 3

Dimensions 3-pole (i (] 140 x108.5 X 205 (5.5 x 4.3 x 8) 210 x103.5 x 268 (8.3 x 4 x 10.5)

Width x Depth x Height 4-pole 185x103.5x 205(7.3 x 4 x 8) 280 x 103.5 x 268 (1 x 4 x 10.5)
_ 3-pole 717(3.25) 26.68(12.1)

Weight Ib (k

&9 ipoie| (ko 9.5 (4.15) 33.29(161)

(1) Wire temperature rating is determined by testing the circuit breaker under full load current with the conductors sized for 75 °C (167 °F).
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Frame Size N and NS MCCBs

Table 134 - Performance Characteristics: Frame Size N and NS MCCBs

Specifications

Attribute Nand NS
Maximum Rated Current [A] 1200
Rated insulation voltage, U;, IEC (vl 1000
Rated impulse withstand voltage, Uy, / Overvoltage Category [kv] 8/l
NEMA, UL, CSA Ratings
Interrupting Rating Code N5 NG NO
240V AC, 50/60 Hz 65 100 150
480V AC, 50/60 Hz [kA] 50 65 100
600V AC, 50/60 Hz 25 50 65
IEC 60947-2 Ratings
220...230V AC, 50/60 Hz 85 100 200
380V AC, 50/60 Hz 50 70 120
_ ~ |400...415V AC, 50/60 Hz 50 70 120
Dreaking Canaty 1 [440V AC, 50/60 [KA] 50 65 100
500V AC, 50/60 Hz 40 50 85
525V AC, 50/60 Hz 30 50 65
690V AC, 50/60 Hz 30 42 50
220...230V AC, 50/60 Hz
380V AC, 50/60 Hz (AC) . . .
Rated service short-cireui 400...415V AC, 50/60 Hz 100% 100% 100%
st il g o0
500V AC, 50/60 Hz 100% 100% 5%
525V AC, 50/60 Hz 75% (30 kA) 50% (31.5 kA) 50% (37.5 kA)
690V AC, 50/60 Hz 100% 5% 5%
Rated Short-time Withstand Rating (1., per IEC 60947-4-2, 5 kA at 1 second

Utilization Category: Class B

(1) Explanation of Interrupting Code. Example: code G2, G = Frame Size G; 2= 25 kAat480V. See product selection for complete ratings.
(2) Short-time withstand ratings are only valid for frames when they are assembled to a trip unit with Short protection (S) and at a frame size used to ride through short-time short circuit
events in an application with selectivity. See publication 1406-TD050 for coordination data.

Table 135 - Mechanical and Environmental Ratings: Frame N and NS MCCBs

Attribute N NS
Mechanical Life Number fJf Operations 10,000 10,000
Operations per Hour 60 60
Number of Operations 2000 2000
Electrical Life at 415V (AC
eciricariea (AC) Operations per Hour 60 60
Wire Temperature Rating " Alor Cu; 75 °C (167 °F) Alor Cu; 75 °C (167 °F)
Ambient Temperature without Derating 40 °C (104 °F) 40 °C (104 °F)

Operating Temperature

-25 °C...+70 °C (-13 °F...+158 °F)

-25°C...+70 °C (-13 °F...+158 °F)

Storage Temperature

-40 °C...+80 °C (-40 °F...+176 °F)

-40 °C...+80 °C (-40 °F...+176 °F)

Pollution Degree 3 3
Dimensions 3-pole (o (in] 210 x 154 x 268 (8.3 x 6 x 10.5 210 x 178 x 268 (8.3 x 7x 10.5)
Width x Depth x Height 4-pole ) 280 x 154 x 268 (11 x 6 x 10.5) 280 x 178 x 268 (11 x 7x 10.5)
3-pol 21.39(9.7 24.25(1
Weight P2EL b (ko] 197) m
4-pole 2756 (12.5) 30.86 (14)

(1) Wire temperature rating is determined by testing the circuit breaker under full load current with the conductors sized for 75 °C (167 °F).
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Specifications

Bulletin 140G MCSs
Table 136 - Performance Characteristics: Frame Size K, M, and N MCSs
Attribute K M N
Maximum Rated Current [A] 400 800 1200
Rated insulation voltage, U;, IEC [V] 1000 1000 1000
Rated impulse withstand voltage, Uy, / Overvoltage Category [kV] 8/ 8/l 8/l
NEMA, UL, CSA Ratings
Interrupting Rating Code " K15 M6 N6
240V AC, 50/60 Hz 200 200 100
480V AC, 50/60 Hz 150 65 65
600Y/347V AC, 50/60 Hz - - -
600V AC, 50/60 Hz [kA] 100 3% 50
500V DC — 2 poles in series ) 100 - -
600V DC — 3 poles in series 2! 65 35 -
IEC 60947-2 Ratings
220...230V AC, 50/60 Hz 200 100 100
380V AC, 50/60 Hz 200 70 70
400...415V AC, 50/60 Hz 200 70 70
440V AC, 50/60 Hz 180 50 65
500V AC, 50/60 Hz 150 50 50
Rated ultimate short-circuit | 525V AC, 50/60 Hz [KA] 100 35 50
breaking capacity, le, 630V AC, 50/60 Hz 100 25 %)
250V DC — 2 poles in series 2! 160 70 -
500V DC — 2 poles in series ?) 100 50 -
500V DC — 3 poles in series @ - - -
750V DC — 3 poles in series 2 70 36 -

220...230V AC, 50/60 Hz
380V AC, 50/60 Hz

400...415V AC, 50/60 Hz 100% 100% 100%
440V AC, 50/60 Hz
500V AC, 50/60 Hz

Rated service short-circuit 525V AC, 50/60 Hz % 75% (80 kA) 50% (19 kA) 50% (31.5 kA)
breaking capacity, Ios 690V AC, 50/60 Hz " 100% 5% T5%
250V DC — 2 poles in series 2! 100% 5% -
500V DC — 2 poles in series 2! 100% 5% -
500V DC — 3 poles in series @ - - -
750V DC — 3 poles in series 2 100% 5% -

Rated Short-time Withstand Rating ©)(1,,,) per IEC 60947-4-2,

P 5 kA at 1second 10 kA at 1second 15 kA at 1second
Utilization Category: Class B

(1) Explanation of Interrupting Code. Example: code K15, K= Frame Size K; 2= 25 kA at 480V. See product selection for complete ratings.

(2)  DC rating is applicable for thermal-magnetic trip units only

(3) Short-time withstand ratings are only valid for frames when they are assembled to a trip unit with Short protection (S) and at a frame size used to ride through short-time short circuit
events in an application with selectivity. See publication 1406-TD050 for coordination data.
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Table 137 - Mechanical and Environmental Ratings: Frame Size K and M MCSs

Specifications

Attribute K M N NS
- Number of Operations 20,000 20,000 10,000 10,000
Mechanical Life -
Operations per Hour 120 120 60 60
. 7000 (400 A)/ 7000 (600...630 A)/
Electrical Life at 415V (AC) Number of Operations 5000 (600 A) 5000 (800 A) 2000 2000
Operations per Hour 60 60 60 60
Wire Temperature Rating " Al or Cu; 75 (167) Al'or Cu; 75 (167) Al'or Cu; 75(167) Alor Cu; 75 (167)
Ambient Temperature without Derating 40(104) 40(104) 40 (104 °F) 40 (104 °F)

[°C(°F)]

Operating Temperature

Storage Temperature

-25...+70 (-13...+158)

-25...+70 (-13...+158)

-25...+70 (-13...+158)

-25...+70 (-13...+158)

-40...+80 (-40...+176)

-40...+80(-40...+176)

-40...+80 (-40...+176)

-40...+80 (-40...+176)

Pollution Degree 3 3 3 3
. 140 x 108.5 x 205 210 x 103.5 x 268 210 x 154 x 268 210 x 178 x 268
Dimensions S-pole| Imm(inl]| "5 5, 435 g) (83x4x105) (83%6x105 (83%7x105)
Width x Depth x Height 4epole| [mm iy 1BEX108.5% 205 280 x103.5x 268 280 x 154 x 268 280 x 178 x 268
W XEaX X4aXxIu. X0 X IU. X /X IU.
P (73x4x8) (T x4 x105) (T1x6x105) (T1x7x105)
Weight 3-pole| [Ib(kg)] 717(3.25) 26.68 (12.1) 21.39(9.7) 24,25 (1)
K 4-pole|  [Ib (kg)] 9.15(4.15) 33.29(15.) 2756 (12.5) 30.86 (14)

(1) Wire temperature rating is determined by testing the circuit breaker under full load current with the conductors sized for 75 °C (167 °F).
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Specifications

Bulletin 1406 Current-limiting MCCBs

Table 138 - Performance Characteristics: Frame Size KC MCCBs

Attribute KC
Maximum Rated Current [A] 400
Rated insulation voltage, Uj, IEC V1 1000
Rated impulse withstand voltage, Ujp, [kV] 8
NEMA, UL, CSA Ratings
Interrupting Rating Code (" KC6 KCO
240V AC, 50/60 Hz 150 200
480V AC, 50/60 Hz 65 100
600V AC, 50/60 Hz [KA] 35 65
500V DC — 2 poles in series @ 50 65
600V DC — 3 poles in series ?) 35 50
IEC 60947-2 Ratings
220...230V AC, 50/60 Hz 100 200
380V AC, 50/60 Hz (AC) 70 120
400...415V AC, 50/60 Hz 70 120
440V AC, 50/60 Hz 65 100
500V AC, 50/60 Hz 50 85
Eated.ultimate short-circuit  |525V AC, 50/60 Hz [KA] 40 70
reaking capacity, ey B0V AC, 50/60 Hz 40 70
250V DC- 2 poles in series 2 70 100
500V DC- 2 poles in series 2 50 70
500V DC- 3 poles in series @ - -
750V DC- 3 poles in series ? 36 50
220...230V AC, 50/60 Hz
380V AC, 50/60 Hz
400...415V AC, 50/60 Hz
440V AC, 50/60 Hz
500V AC, 50/60 Hz 100% 100%
Rated service short-circuit 525V AC, 50/60 Hz % |
breaking capacity, I ¢ 690V AC, 50/60 Hz cu
250V DC, 2 poles in series
500V DC, 2 poles in series @
500V DC, 3 poles in series @ - -
750V DC, 3 poles in series @ 100% 100%

(1) Explanation of Interrupting Code. Example: code KC8, KC = Current-limiting Frame Size K; 6= 65 kA at 480V. See product selection for complete ratings.
(2) DC rating is applicable for thermal-magnetic trip units only.
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Table 139 - Mechanical and Environmental Ratings: Frame Size KC MCCBs

Specifications

Attribute KC
Mechanical Life Number f]f Operations 20,000
Operations per Hour 120
Number of Operati 7000 (400 A)/5000 (600 A
Electrical Life at 415V (AC) UTDer o7 Zperalions (400 AV5000 (600 A
Operations per Hour 60
Wire Temperature Rating ! Alor Cu; 75 (167)
Ambient Temperature without Derating [°C(°F)] 40 (104)
Operating Temperature -25..+70(-13...+158)
Storage Temperature -40...+80 (-40...+176)
Pollution Degree 3
Dimensions .
Width x Depth x Height 3-pole| [mm (in)] 140 x108.5 x 205 (5.5 x 4.3 x 8)
Weight 3-pole| [Ib(kg)] 717(3.25)

(1) Wire temperature rating is determined by testing the circuit breaker under full load current with the conductors sized for 75 °C (167 °F).

Let-through Current

See Trip and Let-through Curves on page 97 for let-through energy curves.

Table 140 - Let-through Current: Frame Size KC MCCBs

Frame Size Rated Current | Rated Voltage Threshold Current Intermediate Point Interrupting Rating
In[A] [VAC] | 1[kA] | 1,[KA] | 12t[x10%] | 'rms[KA] | 1,[KA] | 12t[x10%] | lrms[KAD | 1,IKA] | 12t[x10%]
480 10 20 14 85 439 28 100 473 3
1406-KC6 to 400 A
upto 600 10 7 15 30 3 26 65 m 3
480 10 20 14 30 35 24 65 439 28
1406-KCO to 400 A
upto 600 10 2 15 2 3 22 3 38 28
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Specifications

Bulletin 140MG MCPs

Table 141 - Performance Characteristics: Frame Size K, M, and N MCPs

Attribute K M N
Frame Size | [A] 400 800 1200
Poles 3 3 3
Instantaneous Trip Settings [A] 300 and 400 600 and 800 12000
Rated insulation voltage, U; IEC [V] 1000 1000 1000
Rated impulse withstand voltage, Ujp, [kV] 8 8 8
NEMA, UL, CSA Ratings —UL 489 Instantaneous Trip Circuit Breaker (Magnetic Only) Max SCCR. Combination Controller Rating @
480V AC 65 65 -
600Y/347V AC [kA] - - -
600V AC 35 35 -
IEC 60947-2 GB14048.2 Ratings
220-230V AC 100 100 100
380V AC 70 70 70
400-415V AC 70 70 70
Rated ult hortecireui 440V AC 65 50 65
ol shoricut gy 0 0 0 2
525V AC 40 25 42
690V AC 40 25 42
250V DC- 2 poles in series - - -
500V DC- 3 poles in series - - -
220-230V AC
380V AC
400-415V AC 100% 100% 100%
Rated service short-cireui 440V AC
S25V AC 100% 75% 75%
690V AC
250V DC, 2 poles in series
500V DC, 3 poles in series - - -
(1) Adjustable between 1...10x motor FLA.
(2) The short-circuit value is based on a combined of MCP, motor contactor and overload relay as a UL60497-4-1 Type D Combination Motor Controller.
See our Global Short-circuit Rating Tool, rok.auto/sccr.
Table 142 - Mechanical and Environmental Ratings: Frame Size K, M, and N MCPs
Attribute K M N
Mechanical Life Number of Operations 20000 20000 10000
Operations per Hour 120 120 60
Electrical Life at 415V (AC) Number of Operations 7000 5000 2000
Operations per Hour 60 60 60
Wire Temperature Rating Alor Cu; 75(167) Al or Cu; 75(167) Alor Cu; 75(167)
Ambient Temperature without Derating [°C(°F)] 40(104) 40(104) 40(104)
Operating Temperature -25...+70(-13...+158) -25...+70 (-13...+158) -25...+70(-13...+158)
Storage Temperature -40...+70 (-40...+158) -40...+70 (-40...+158) -40...+70 (-40...+158)
Dimensions ' [mm (in)] 140 x 108.5 x 205 210 x 103.5 x 268 210 x 154 x 268
Width x Depth x Height (5.51x 4.27 x 8.07) (8.27 x 4.07 x 10.55) (8.27 x 6.06 x 10.55)
Approximate Weight [Ib(kg)] 72(3.25) 21(9.5) 24(9.7)

(1) Wire temperature rating is determined by testing the circuit breaker under full-load current with the conductors sized for 40 °C (104 °F).
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Specifications

Bulletin 140G MCSs
Table 143 - Performance Characteristics: Frame Size K, M, and N MCSs
Attribute K M N
Maximum Rated Current [A] 400 800 1200
Rated insulation voltage, U;, IEC [V] 1000 1000 1000
Rated impulse withstand voltage, Uy, / Overvoltage Category [kV] 8/ 8/l 8/l
NEMA, UL, CSA Ratings
Interrupting Rating Code " K15 M6 N6
240V AC, 50/60 Hz 200 200 100
480V AC, 50/60 Hz 150 65 65
600Y/347V AC, 50/60 Hz - - -
600V AC, 50/60 Hz [kA] 100 3% 50
500V DC — 2 poles in series ) 100 - -
600V DC — 3 poles in series 2! 65 35 -
IEC 60947-2 Ratings
220...230V AC, 50/60 Hz 200 100 100
380V AC, 50/60 Hz 200 70 70
400...415V AC, 50/60 Hz 200 70 70
440V AC, 50/60 Hz 180 50 65
500V AC, 50/60 Hz 150 50 50
Rated ultimate short-circuit | 525V AC, 50/60 Hz [KA] 100 35 50
breaking capacity, le, 630V AC, 50/60 Hz 100 25 %)
250V DC, 2 poles in series 2 160 70 -
500V DC, 2 poles in series @ 100 50 -
500V DC, 3 poles in series @ - - -
750V DC, 3 poles in series ? 70 36 -

220...230V AC, 50/60 Hz
380V AC, 50/60 Hz

400...415V AC, 50/60 Hz 100% 100% 100%
440V AC, 50/60 Hz
500V AC, 50/60 Hz

Rated service short-circuit 525V AC, 50/60 Hz % 75% (80 kA) 50% (19 kA) 50% (31.5 kA)
breaking capacity, Ios 690V AC, 50/60 Hz ® 100% 75% 75%
250V DC, 2 poles in series 2 100% 75% -
500V DC, 2 poles in series (2! 100% 75% -
500V DC, 3 poles in series @ - - -
750V DC, 3 poles in series ? 100% 75% -

Rated Short-time Withstand Rating ©)(1,,,) per IEC 60947-4-2,

P 5 kA at 1second 10 kA at 1second 15 kA at 1second
Utilization Category: Class B

(1) Explanation of Interrupting Code. Example: code K15, K= Frame Size K; 2= 25 kA at 480V. See product selection for complete ratings.

(2) DC rating is applicable for thermal-magnetic trip units only.

(3) Short-time withstand ratings are only valid for frames when they are assembled to a trip unit with Short protection (S) and at a frame size used to ride through short-time short circuit
events in an application with selectivity. See publication 1406-TD050 for coordination data.
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Specifications

Table 144 - Mechanical and Environmental Ratings: Frame Size K, M, N, and NS MCSs

Attribute K M N NS
Mechanical Life Number of Operations 20,000 20,000 10,000 10,000
Operations per Hour 120 120 60 60
Fectical e t 450 40 Nurnber of Operations| 7000 (+00 AV5000 (6004) | 7090 100850 2000 2000
Operations per Hour 60 60 60 60
Wire Temperature Rating Al'or Cu; 75(167) Alor Cu; 75 (167) Al or Cu; 75 (167) Al or Cu; 75 (167)
Ambient Temperature without Derating [°C(°F)] 40(104) 40 (104) 40 (104 °F) 40 (104 °F)
Operating Temperature -25...+70 (-13...+158) -25...+70(-13...+158) -25...+70 (-13...+158) -25...+70 (-13...+158)
Storage Temperature -40...+80 (-40...+176) -40...+80(-40...+176) | -40..+80(-40..+176) | -40...+80(-40...+176)
Pollution Degree 3 3 3 3
e e I N i e
Width x Depth x Height 4epole| [mm (in)] 185 x 103.5 x 205 280 x 103.5 x 268 280 x 154 x 268 280 x 178 x 268
(73x4x8) (Mx4x10.5) (T1x 6 x10.5) (Mx7x105)
Weight 3-pole| [Ib(kg)] 717(3.25) 26.68 (12.1) 2.39(9.7) 24,25 (1)
4-pole| [lb(kg)] 9.15(4.15) 33.29(15.1) 2756 (12.5) 30.86 (14)

(1) Wire temperature rating is determined by testing the circuit breaker under full load current with the conductors sized for 75 °C (167 °F).

Type D Combination Ratings

The short-circuit value is based on a combination of MCP, motor contactor, and overload relay, rated as a UL 60947-4-1 Type D Combination
Motor Controller. Values in Table 145 are for Type 2 coordination with Allen-Bradley contactors and overload relays.

Combination motor controller components:
«  Circuit breaker: Bulletin 140MG/140MG2 frame sizes K and L
«  Contactor: Bulletin 100-C, 100S-C, 100-D, 100S-D
«  Overload relay: Bulletin 193/592 E1 Plus™, E3™, E3 Plus™, E300™

Table 145 - Type D Combination Ratings per IEC 60947-2/GB 14048.2

Attribute

| K

Rated Ultimate Short-circuit Breaking Capacity, |,

220...230V AC

380V AC

400...415V AC

440V AC

500V AC

525V AC

690V AC

65

[kA]

65

50

50

25

25

Rated Service Short-circuit Breaking Capacity

cs

220...230V AC

380V AC

400...415V

440V AC

500V AC

525V AC

690V AC

o,
% ley

100%

100%
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Specifications

Thermal-magnetic Circuit Breakers

Frame size K and M thermal-magnetic circuit breakers are calibrated at 40 °C (104 °F). For applications at other temperatures, the thermal
trip varies as shown in Table 146.

Table 146 - Maximum Thermal Trip Rating: Frame Size K

Frame Size Rated Current Ambient Temperature [ °C ( °F)]

Ia[A] 40 (104) 50 (122) 60 (140) 70 (158)

300 300 286 267 27

K 320 320 305 285 263

400 400 380 355 325

600 600 552 51k 476

M 630 (IEC only) 630 580 540 500

800 800 740 670 610

Electronic Trip Circuit Breakers, MCSs, and MCPs

Electronic trip circuit breakers do not undergo tripping variations based on ambient temperature. Even though ambient temperature does
not affect the tripping characteristic, for temperatures exceeding 40 °C (104 °F), it is advisable to reduce the maximum current to help
prevent terminal overheating. The same considerations are appropriate for MCSs and MCPs. Table 147 shows the maximum current to help
prevent terminal overheating.

Table 147 - Maximum Operating Current | , above 40 °C (104 °F): Frame Size K

. . Ambient Temperature [ °C ( °F)]
Frame § Rated Current Rat
rame Size aledLurren g 40(104) 50 (122) 60 (140) 70 (158)
_ . 300 264 228 189
North American (UL) Ratings 40001 - 2040 252 ()
K I, [A]
. 320 320 320 320
It Ratings 4000 4000 4000 3521
_ . 600 528 456 3718
North American (UL) Ratings 5000 S s0a 504 01
M I, [A]
. 630 630 598.5 567
¢ Ratings 800" 800" 760" 7200
- Al North American (UL) Ratings 1200 ™ 1056 (! g5 (1) 756 )
’ ! IEC Ratings 1250 1) 1250 () mg 980

(1) MCS rated current.
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Specifications

Watt Loss for All Bulletin 1406/140MG Devices

Table 148 - Circuit Breakers Watt Loss: 1406

Frame Size Type Rated Current Watt Loss
Ia[A] 3-pole L-pole
Thermal-magnetic 300 408 o4
I 400 58.5 780
" 300 318 424
M
s 400 495 66.0
600 900 1200
s wi b ob Thermal-magnetic 630 9.8 12244
\ 800 930 1240
_ 600 86.4 5.2
e MCS 6300 90.0 1200
800 96.0 1280
X i
e | Electronic 1200 252 336
i e — N, NS
} MCS 1200 252 336
(1) IEC only.
Table 149 - MCPs Watt Loss: 140MG
Frame Size Rated Current |, [A] Watt Loss
300 318
K
400 495
600 86.4
M
800 96.0
X ¥ P
b= N 1200 252

82
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Accessory Specifications

Table 150 - Auxiliary Contacts

Specifications

Electrical Operating Ratings (Nominal Values)
. Electrical Specifications m
Factory-installed .
Cat. No. Modification Descriotion Rated | Wire Size @ IEC Rating
Order Code P Voltage Rated UL Rating
U, [V] | AWG mm?2 | Operational Rated Operational Current (DC)
Current (AC)
M . Thux — N.O/N.C; ) 0.5 A at TI0V DC; 0.3 A at 250V DC 5 A at 125V AC; 6 A
1406-K-EATRTA AA TAL-NOJNC, | 250V | 20 | 05 |gAar250vAct Minimum 0.03 A DC at 250V AC
1Aux — N.O/N.C; 12 A at 250V AC; , 12 Aat 125V AC; 12 A
1406-K-EATR1B . o R A I R ANyt 0.5 A at 125V DC; 0.3 A at 250V DC LAY
TAux — N.O/N.C; 12 A at 250V AC; , 12 Aat125V AC; 12 A
1406-N-EATR1B T LU B N B RN vt 0.5 A at 125V DC; 0.3 A at 250V DC LT
1Aux — N.O./N.C; Maximum 0.1 A at 24V DC;
1406-N-EATR) AJ TAL—NO/NC, | 24V | 20 | 05 - Min 0.01 A at 5V DC Yes
" ] 3 Aux—N.OJNC; ) 0.5 A at TI0V DC; 0.3 A at 250V DC 5 A at 125V AC; 6 A
1406-K-EASRTA CA TAL—NO/NG, | %0V | 20 | 05 |6Aat2s0vACt Minimum 0,03 A DC at 250V AC
3 Aux — N.O./N.C.; Maximum 0.1A at 24V DC;
T406-K-EASR1 -CJ TAL-NONC | 24V | 20| 05 - Minimum 001 A at 5V DC Yes
12 A at 250V AC; _ 10 A at 125V AC; 10
1406-K-EA2B -FB 2Mux—NONC. | 400v | 17| 1 | St 0.5 A at 125V DC; 0.3 A at 250V DC s IOV A
n TAL—N.O/NC. ) 0.5 Aat TI0V DC; 0.3 A at 250V DC _
1406-N-EATTA (Thermal) | 250V | 20 | 05 |6Aat250vAc® Minimum 0.03 A DC
12 A at 250V AC; , 12 Aat125V AC; 12 A
1406-N-EA2B 2Mx—NONC. | 400V | 17 | 1 | e 0.5 A at 125V DC; 0.3 A at 250V DC LT
Maximum 0.1 A at 24V DC;
1406-N-EA2J - 2Mux—NONC. | 24v | 20 | 05 - Mo 01 & ot 5V D Yes
M ) 0.5 Aat TI0V DC; 0.3 A at 250V DC _
1406-K-EAMIA TN.O.EarlyMake | 250V | 20 | 05 |gAat250vAc® Minimurm 0.03 A DC
N ) 0.5 Aat TI0V DC; 0.3 A at 250V DC ~
1406-M-EAMIA IN.O.EarlyMake | 250V | 20 | 05 |gAat250vAc®? Minimum 0.03 A DC

(1) Contacts are wired with 600 V (UL/CSA) insulated wire. No voltage derating of circuit breaker required.
(2) Wire length: Tm (39 in.)

Table 151 - 250 V AC/DC Expanded Description

Voltage Class of Use AC DC
DC-12 - 05A
fovoe DC-14 - 005A
125V AC/DC AC-12, AC-13, AC-14 6A -
AC-15 5A -
AC-12 and DC-12 6A 0.3A
250V AC/DC AC-13 6A -
AC-14, DC-14 5A 0.03A
AC-15 LA -
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Specifications

I/’"'\
A ° 4

Table 152 - Shunt Trip Devices

All shunt trip devices are wired with 600V (UL/CSA) insulated wire. No voltage derating is required.

Application Ratings

Electrical Operating Ratings (Nominal Values)

Cat. No. ;ac}qry-i_nstalled Rated Voltage Wires (0 Shunt Trip | Operation Voltage [V] | Inrush Power Consumption Opening Time
odlflcgtlon Order U, [V] pr Type — - [ms]
ode ize Minimum | Maximum | AC[VA] DCcw]
140G-K-SNR - 12vDC 8.4 13.2 - 50
140G-K-SNJ -SJ 24...30V AC/DC 16.8 33 50 50
140G-K-SNKY -SK 48...60V AC/DC ) 33.6 66 60 60
wovso | w0 | EE S g | BE | 0 | w |
1406-K-SNA -SA -2 B | Ze 50 50
140G-K-SNB -SB 380...440V AC 9 266 484 55 -
1406-K-SNC -SC 480...525V AC 1mm*/17 AWG 336 577 55 -
1406-N-SNJ -SJ 24V AC/DC 16.8 26.4 -
140G-N-SNKY -SK 48V AC/DC ) 33.6 52.8 300
1406-N-SND D 0120V Ac/og | 06 MM /20 AWG Stunt Open ™77 132 300 500 <20
140G-N-SNA -SA 220...240V AC/DC elease 154 264 300
140G-N-SNB -SB 380...400V AC 1mmZ/17 AWG 266 440 300 -
140G-NS-SNCJ -RJ 24V AC/DC 20.4 26.4
140G-NS-SNCKY -RK 48V AC/DC 2 40.8 52.8
140G-NS-SNCD -RD 110...120V AC/DC 0.5 mm?/20 AWG ShF;mIt Close 93.5 126.5 500 500 <80
140G-NS-SNCA -RA 220...240V AC/DC elease 187 196.5
140G-NS-SNCB -RB 380...400V AC 1mmZ/17 AWG 323 440 300 -

(1) Wire size: Tm (3.3 ft)

84

Rockwell Automation Publication 1406-TD102A-EN-P - July 2025



Specifications

(—'ﬁ All undervoltage release devices are wired with 600V (UL/CSA) insulated wire. No voltage derating is required.
= 4
Table 153 - Undervoltage Release Devices
Application Ratings Electrical Operating Ratings (Nominal Values)
Wires (V Electrical Specifications
Cat. No. Factory-installed | potad volta
HTop ge | UVR Power Absorbed A
r:;:ﬂg:c:::’zn U, [V] Size Dropout Voltage [V] P'I;;l;lll'l:‘ x::t[a‘?f During Normal Operation Operillr:‘g ]Tlme
Minimum | Maximum AC[VA] DC W]
1406-K-UVJ -UJ 24...30V AC/DC 8.4 2 255 15 1.5
1406-K-UVR -UR 48V AC/DC 16.8 336 408 1
1406-K-UVKY - 60V AC/DC ) 21 42 51 1
no.12vac | 0.5mm?/20 AW6 88.9 AC 108 AC
RS b 110..125V DC 85 | g750C | 1060C 2 <25
220...240V AC 154 AC 208 AC
ek “UA 220..250V OC n m50C | 212.50C 25 25
1406-K-UVB -UB 380...440V AC ) 133 308 374 3 -
1406-K-UVC -UC 480...525V AC 1mme/17 AWG 168 3675 446 4 -
1406-N-UVJ -UJ 24V AC/DC 8.4 2 265 -
1406-N-UVKY - 60V AC/DC 21 42 51 5
2 88.9 AC 108 AC
1406-N-UVD -UD 110..120V AC/DC | 0.5mm*/20 AWG | 385 875 D0 108 00 5 o
154 AC 208 AC N
1406-N-UVA -UA 220...250V AC/DC 71 175 0C 9125 0C 5
1406-N-UVB -UB 380...400V AC ) 133 308 374 5 -
1406-N-UVC -UC 415...440V AC 1mm°/17 AWG 168 367.5 446 5 -

(1) Wire length: 1m (3.3 ft).

@) All'motor operators are wired with 800V (UL/CSA) insulated wire. No voltage derating is required.
-
Table 154 - Motor Operators
Application Ratings Application Specifications, Electrical Operating Ratings (Nominal Values)
. Minimum UVR Power
Cat. No. Rated Voltage | FOTUse Wire @ Uperatlil‘l_,]]Voltage Time [s] Control | InrushPower | Absorbed During
U, Fram:hSize Impulse Normal Operation
Size Minimum | Maximum | Open | Close | Reset |  Time [ ac[VA] [DC[W]| AC[VA] | DCIW]
1406-K-EOPJ K 204 26.4 15 3
BTy — 24V DC
1406-M-EOPJ M 20.4 26.4 3 5 300 150
1406-K-EOPKY 48,60V OC K 40.8 66 15 3
1406-M-EOPKY M 0.5 mm%/ 40.8 66 3 01 5 )
) <0.
1406-K-EOPD T0125 ¥ AC/DC K 20 AWG 106.3 137 15 3|7 100 ms
1406-M-EQPD M 106.3 137 3 5
300 300 150 150
1406-K-EQPA K 2126 275 15 3
————1220...250 V AC/DC
1406-M-EOPA M 212.6 275 3 5
1406-K-EOPB K Tmm? 374 484 15 3
——— 1 380VAC mm / 0.1 @ 300 - 150 -
1406-M-EOPB M maws | | ek | s | | 5 |Z00m
(1) Wire length: 1m (3.3 ft).
(2) Opening and closing times.
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Table 155 - Spring Charging Motors

Application Ratings Application Specifications, Electrical Operating Ratings (Nominal Values)
Cat. No. Rated Voltage For_:lhse Wires ! Operating Voltage [V] Time [s] Inrush Power
wi
U [V] Frame Size Size Minimum Maximum Inrush | Charging AC[vA] DC[W]
1406-NS-SCMJ 24..30 V AC/DC 20.4 33 -
140G-NS-SCMKY | 48...60 V AC/DC 2190 AW 40.8 66 <400 <400
1406-NS-SCMD | 100...130 V AC/DC NS 0.5 mm?/20 AWG 106.3 143 8..10 <400 N
1406-NS-SCMA | 220...250 V AC/DC 212.6 275 -
1406-NS-SCMB 380...415 V AC 1mm&/17 AWG 323 456 <400 -
(1) Wire length: 1m (3.3 ft).
Table 156 - Busbar Specifications for Compatibility with Circuit Breaker Terminals
Busbar Dimensions [mm (in)] Terminal Torque
Width (A Thickness (B . Space Hex Tool/
Diagram Frame (@ B) | Terminal| Hole Berween . Wrench
Size . . . . Hole | Center . Fastener | [Nem (Ibin)] Size
Minimum | Maximum | Minimum| Maximum | g'(c) | () Termu(lsHoles
K 35 35 0.39 10 10.5 0m _ Mg 28 M8
(1.38) 1.38) (0.19) (5) (0.41) | (0.43) (248)
50 5 10 6.5 each 12 225 9
"ol asn | T | o1 | w38 | 025 | (040 | (s | @D (80) M
50 10 20 Tleach 14 25 18
Nl ase | T | 4 | ) | (0433 | 0s5) | ogsw | @MO | g 5
A
Table 157 - Cable (Ring) Terminal Specifications for Compatibility with Circuit Breaker Terminals
Cable (Ring) Terminal Dimensions Number of Cable (Ring) Terminal Torque Fastener
I]lagram Frame Size w(i:;h Tern;lin(;l)ﬂole Cables Fastener [N'I‘I‘I (lb'il‘l)] Terminal Tool
35 10.5 28
. K (138) (0.4) ] M8 (248) CHe
M
\ Select extended terminals from Table 158 on page 87 or spreader terminals from Table 153 on page 87
A
N, NS

Rockwell Automation Publication 1406-TD102A-EN-P - July 2025



Table 158 - Busbar or Cable (Ring) Terminal Specifications for Compatibility with Extended Terminal Accessories

Specifications

. . . Depth to Hole | Terminal Hole | Number | Number of Cable Tightening
Diagram Frame Size . Max Width (A) (D) o(c) of Pieces | Cables Fastener Torque [Nem (lb-in)]
30 7 2x1 o 18
ﬁ// s K (1180 (0.28) (2X0.43) 2 - Not specified (161)
50 5 14 e 30
! M (197) (0.20) (0.55) 2 - Not specified (268)
N NS 50 10 4xm 9 _ Class 4.8 screws 4040
= @ Pl ' 197) 039 | (4x043) (not supplied) (355)
E
A
K 30 m _ )
ac (118) (0.43) Class 4.8 screws
M 50 14 ) (not supplied)
(1.97) (0.55) B
Class 8.8 screws
A N, NS - - - - (not supplied)
(1) Only use two holes diagonally.
Table 159 - Busbar or Cable (Ring) Terminal Specifications for Compatibility with Spreader Terminal Accessories
. . Max Width | Depthto Hole | Terminal Hole | Number | Number of Cable Tightening
Diagram Frame Size (A) (D) o(c) of Pieces Cables Fastener Torque [Nem (Ib<in)]
; K 40 10 mn 1 _ _
@// (1.58) (0.394) (0.43)
M 80 5 3x13 1 _ _
(3.15) (0.20) (3x0.51)
Not specified
50 10 3x13
= © Plc N, NS (197) (0.39) (3x 0.5) 2 - -
E
A
K 40 _ M B 1 18
gC (1.58) (0.43) (161)
4h 13 30
M - - 3 Class 4.8 screws
(].77) (0‘51) (not supplied) (268)
A 45 _ 13 B 40
\ NS (7 (050 5 (355)
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Electrical Diagrams

. Throughout this section, wiring diagrams have a reference number in the upper left corner, underneath the figure title. This
\.l/ reference number correlates to the reference number that appears on the individual instruction sheet for that device.

Status Contacts
Auxiliary/Alarm Contacts (AX/AL/TU AL)

Figure 9 - Auxiliary Contact (AX2)

22 @

AX2

(il

Figure 10 - Alarm Contact (AL1)
% @9
woN

® %

Figure 11 - Trip Unit Alarm Contact (TU AL)

06 08

TUAL

05

Figure 12 - Auxiliary/Alarm Contacts (AX2/AL1)

2 0% o9 o3
%
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Electrical Diagrams

Figure 13 - Auxiliary/Alarm Contacts (AX1/AX2/AL1)

12 IM 22 [24 9% @98

AX1

Al

AX2

® 7l

AL

95

Figure 14 - Auxiliary/Alarm Contacts (AX1/AX2/AX3/AL1)

12 {14 22 [24 32 (34 96 @98

AX1

il

AX2

2

AX3

A S

31 95

Figure 15 - Auxiliary/Alarm Contacts (AX1/AX2/AX3/AL1/AL2)

12 [14 22 IZA 32 [34 9% 98 @16 18

AX1

o1l

AX2

[ Wil

AX3

ALl -

® 3l 95

Figure 16 - Auxiliary/Alarm/Trip Unit Contacts
(AX2/AX3/AL1/AL2/TU AL)

22 [24 32 I% 9% ®9 @16 @18 @06 ¢

AX2

® 7

AX3

> 31

A2 N

p 08

Figure 17 - Auxiliary Contacts (AX1/AX2)

II| [12 @l 22 @2%
AX1 AX2
el ®7

Figure 18 - Auxiliary/Alarm Contacts (AX1/AL1)

2 el 89 #98
AT

AN

o1 & %

Figure 19 - Auxiliary Contacts (AX1/AX2/AX3/AX4)

12 [14 22 [24 32 ]34 42 [44

AX1 AX2 AX3 AX4

oll Yyl ol o4l

Figure 20 - Trip Unit Alarm Contact (TU AL)

ALl

.

95

A2\

15

TU AL ’%

05

9% @98
TU AL 7%
® %

Rockwell Automation Publication 1406-TD102A-EN-P - July 2025



Electrical Diagrams

Auxiliary Contacts for Handles Spring Charged Auxiliary Contacts
Figure 21 - Rotary Handle (140G-K) Figure 23 - Auxiliary Contact for Signaling Springs Charged
PX: ] B 036 @3
o
L
S0 -/
o SMC
®3 o3 on
sui2 [ -
Early Ma%e: X ®®
Early Mak?”fix
o
48

Ready-to-Close Auxiliary Contacts

Figure 22 - Ready-to-Close Auxiliary Contact (140G-NS)

46 e ig

RTC

45

Rockwell Automation Publication 1406-TD102A-EN-P - July 2025 90



Electrical Diagrams

Protection/Control Accessories

Trip Reset Module

Figure 24 - Trip Reset Module (140G-NS)

e

Shunt Trip Modules

Figure 25 - Shunt Trip Module (140G-N, 1406-NS)

o] 7

cn

SNT

C12

Figure 26 - Second Shunt Trip (1406-N, 140-NS)

SNT2

Shunt Close Module

Figure 27 - Shunt Close Module (1406-NS)

+
fo,
SC[\,\‘
|
Cl
SNC
W)
|
|
|
- 6
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Electrical Diagrams

Undervoltage Release Modules

Figure 28 - Undervoltage Release Module (140G-N, 140-NS) Figure 30 - Undervoltage Release Module with Resistor

(1406-K, 1406-M)
+
O

S0 E?

|

|

|

|

D1

UVR
UVR
02
|
|
- e
|

Figure 29 - Undervoltage Release Module with E-Stop -

(1406-N,140 -NS)
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Electrical Diagrams

IEC Residual Current Release Modules Neutral Current Transformer Modules
Figure 31- Earth Leakage Protector (1406-K) Figure 32 - Current Sensor for External Neutral Conductor
.. (1406G-N, 1406-NS)
108 | ‘
Manual T mA | PE N
Release 1 g A ! Electronic Trip Unit
| ! ( : :
3 | ! ! | >~
3 | >
®86 @ 88 : ®78 ® 68
| 2
| >>
| >+
Mmoo me /S T S
\- S87/1 \ - $87/2\ - N S
Sgg/S { Earth Leakage RC \ { RC Alarm\ { Lo
Trip Protector Pre-Alarm ! L;" R S . T5
@@ Lo fi - % 7777777777 -5 T6
Twisted?air of 1516
Shielded Wires
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Electrical Diagrams

Maintenance Mode Accessories

Figure 33 - LSIG-MM Trip Unit Connectors (140G-K, 1406-M)

.

~ 1| e |— — — il Neutral Sensor (ordered separately)
// 2| — 5 ——
3|0 — —

/ ale]— 2t — ]

/ e|5]|e L

i / o e 24V MM Input
/ olg|e (Customer Connection)
~ 1406-K-CIC connector

Terminal Block

LSIG-MM

X3
° ~ o|1]e

// [ ) 2 [} R

/ i e s

// e | 5| e
/ . ? :_ ______ MM Output
8| od — — — — (Customer Connection)
~ 1406-K-CIC connector ‘]

Terminal Block

1406-K Electronic Trip Unit

Figure 34 - LSIG-MM Maintenance Mode Signal Contacts
(1406-K, 1406-M)

X8

AX

:

To XA connection on
Electronic Trip Unit

X6

° AL ’7
° ) L—O 98

AL/AX for LSIG-MM
1406-K-CEAA or 1406-M-CEAA
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Electrical Diagrams

Operators
Motor Operators Spring Charging Motor
Figure 35 - Stored Energy Operating Mechanism (1406-K, 1406-M)  Figure 36 - Spring Charging Motor (140G-NS)
18 R [ S e . 14.A I o —
W0 SN SC o>
+ 54 ofm b ul . en
| | | | u
Control Power
Stored Energy
Motor Operator
?‘ﬁ
Manual ‘
! U2
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Electrical Diagrams

Notes:
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Trip and Let-through Curves

Using Trip and Let-through Curves

Atrip curve is a representation of how a circuit breaker reacts to overcurrents and short-circuit currents. The curve is determined by a
specific set of test conditions, so you should use the curve as a guideline with the documented tolerances; real-world deviations from the
test criteria may alter the individual results as compared to the curve.

The curves for thermal magnetic trip units show two protections; the curves for electronic trip units will show up to four protections on the
same graph. Some trip curve graphs also display a side graph that shows the device self-protections interacting with the circuit protections.
To more quickly respond at certain current conditions, slower protections may be disabled in favor of faster protections. The bottom axis of
each graph displays current as a multiple of the nominal current. Each chart is valid for multiple rated currents.

Alet-through curve is a representation of the peak current and total let-through energy a breaker experiences while interrupting the current.

This energy affects downstream devices. Each graph shows the available short-circuit current as root mean square (rms) values, making
each chart valid for both AC and DC.

Trip Curve for a Thermal-magnetic MCCB

The most commonly selected form of thermal protection is the bimetallic version. This works similarly to a traditional overload relay in which
a bimetallic element is heated, causing a deflection, which then exerts pressure on a trip bar and causes the circuit breaker to trip.

Figure 37 - Example Bimetallic Trip Curve

3 min.
‘ Maximum Time
T ] Using the bimetallic model, we can provide a thermal protection curve as shown here.
5, The outer edges of the line reflect the minimum and maximum times.

Time The area between is the trip setting range.
10s \ﬁ

‘

Minimum Tim

X 5x

Figure 38 - Example Thermal-magnetic MCCB Trip Curve

\4— Thermal Action
e
D
Combining the short-circuit and overcurrent protection provides us with a

<«——— MagneticAction | protection curve that looks like this.

1min.

Time

0.01s

3x 40x
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Trip and Let-through Curves

Trip Curve for an Electronic MCCB

An alternative to using fixed-thermal protection is to use electronic overcurrent protection, which electronically replicates the function of
the mechanical overcurrent device.

One of the benefits of using electronic trip units is their ability to tailor the tripping characteristics of the circuit breaker for the application.

The electronic trip unit has the ability to provide advanced protection in the form of additional trip functionality such as adjustable:

« Long Time: Allows the long time between 1.05 and ~1.3 x the thermal rating to be delayed, similar to how an adjustable relay changes
classes

« Short Time: Adjustable short time between thermal and short-circuit
« Instantaneous Trip: Adjustable instantaneous short-circuit trip time
«  Ground Fault: Adjustable time and value of ground fault tripping

Figure 39 shows an example trip curve for electronic MCCBs.

Figure 39 - Example Electronic MCCB Trip Curve

1E4s u
1E3s
o 100s
T 10s E
g ¥
=
0.1s
1E2s
0.1kA TkA 10 kA 100 kA
Current
Legend
L Overcurrent protection long time delay
S Shart-circuit protection short time delay
| Short-circuit protection instantaneous trip
G Ground fault protection

Electronic trip units are available in a variety of trip settings. The most common combinations are LS|, LSIG, and LIU trip settings; therefore a
wide variety of options exist for customizing the protection the circuit breaker provides within the control panel.
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Trip and Let-through Curve Index

Trip and Let-through Curves

Table 160 through Table 163 on page 99 list the individual curves that are available for Bulletin 140G MCCBs and 140MG MCPs. You can find the
most up-to-date versions of these publications by clicking the links in the tables or by searching by the publication number at
rok.auto/literature. Figure 40 on page 100 through Figure 74 on page 124 show the trip curves that are listed in the tables, current as of the

date of publication.

Table 160 - Bulletin 1406 Thermal-magnetic MCCB Time-current Curves

Frame Size Voltage Rating Current Rating [A] Figure No.
K 600V AC 300, 400 Figure 40 on page 100
600 Figure 41 on page 101
M 600V AC 630 Figure 42 on page 102
800 Figure 43 on page 103

Table 161 - Bulletin 1406 Electronic MCCB Time-current and Ground Fault Protection Curves

Frame Size

Voltage Rating

Frequency [Hz]

Current Rating [A]

Protection Type

Figure No.

K

600V AC

50/60

300, 400

LI

Figure 44 on page 104

G

Figure 45 on page 105

600V AC

50/60

600

LSI

Figure 46 on page 106

600, 800

6

Figure 47 on page 107

N, NS

600V AC

50/60

1200

LSI

Figure 48 on page 108

G

Figure 49 on page 109

400, 600, 800, 1000, 1200, 1250

LSIG-MM

Figure 50 on page T10,
Figure 51 on page 111

Table 162 - Bulletin 1406 MCCB Let-through Curves

Frame Size

Voltage Rating

Curve Type

Figure No.

M N

240V AC

Let-through Energy

Figure 55 on page 115

Peak Let-through Current

Figure 56 on page 115

KM N

415V AC

Let-through Energy

Figure 57 on page 116

Peak Let-through Current

Figure 58 on page 116

480V AC

Let-through Energy

Figure 59 on page 117

Peak Let-through Current

Figure 60 on page 117

500V AC

Let-through Energy

Figure 61 on page 118

Peak Let-through Current

Figure 62 on page 118

600V AC

Let-through Energy

Figure 63 on page 119

Peak Let-through Current

Figure 64 on page 119

690V AC

Let-through Energy

Figure 65 on page 120

Peak Let-through Current

Figure 66 on page 120

Table 163 - Bulletin 140G Current-limiting MC

CB Let-through Curves

Frame Size Voltage Rating

Interrupt Rating [kA]

Curve Type

Figure No.

480V AC

65

Let-through Energy

Figure 67 on page 121

Peak Let-through Current

Figure 68 on page 121

KC

100

Let-through Energy

Figure 69 on page 122

Peak Let-through Current

Figure 70 on page 122

65

Let-through Energy

Figure 71 on page 123

Peak Let-through Current

Figure 72 on page 123

600V AC

100

Let-through Energy

Figure 73 on page 124

Peak Let-through Current

Figure 74 on page 124
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Trip and Let-through Curves

Bulletin 1406 Thermal-magnetic MCCB Trip Curves

Figure 40 - 140G-K Time-current Curve
»  Maximum voltage: 600V AC
«  Maximum current: 300, 400 A
« Adjustable thermal/ adjustable magnetic release
« Instantaneous (magnetic) trip tolerance: -20%/+30%
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0.1
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Current in Multiples of I,
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Figure &1 - 140G-M Time-current Curve

Time in Seconds (s)

Maximum voltage: 600V AC
Maximum current: 600 A

Instantaneous (magnetic) trip tolerance: -20%/+30%

10,000

THour ——

1000
10 Minutes —

100
1Minute

Hot Trip

0.1

0.01
0.1

Current in Multiples of I,

Cold Trip

N\

1,=5.10 ],

Trip and Let-through Curves
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Trip and Let-through Curves

Figure 42 - 1406-M Time-current Curve

Time in Seconds (s)

Maximum voltage: 600V AC
Maximum current: 630 A

Instantaneous (magnetic) trip tolerance: -20%/+30%
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Trip and Let-through Curves

Figure 43 - 1406-M Time-current Curve
«  Maximum voltage: 600V AC
«  Maximum current: 800 A
« Adjustable thermal/ adjustable magnetic release
- Instantaneous (magnetic) trip tolerance: -20%/+30%
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Trip and Let-through Curves

Bulletin 1406 Electronic MCCB Trip Curves

Figure 44 - 140G-K Time-current Curve

+ Maximum voltage: 600V AC, 50/60 Hz « Electronic trip unit. Long delay response, short delay with 12t
«  Trip unit rated current (I ,): 300 A; 400 A response, and instantaneous curve

10,000

-
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N
R S
hY

SN 10
100 <> = \‘l‘ l T .
=S = 15.12 f T
E N B RO AN 2 |
<P . 1Ny
N ¥
- 10 \é N \\35 )
& —— 2o | ~T T =D H |
= ~ N
£ ! 8 S =S
S N 01
N R Egp——
— o |
01 N
0.01
0.01
0.001
1 [KA] 10
0.001 [ T [ 111]
0.1 1 10 100
Current in Multiples of I,
Tolerance Values
Protection Trip Threshold Trip Time Notes:
L 105<x ;<125 +20% 1. Curve accuracy applies from -20...+55 °C (-4...+131 °F)
S +10% +20% ambient temperature. For possible continuous ampere
S derating for ambient temperature above 40 °C (104 °F),
I +15% <60 ms - .
o 0 consult your local Rockwell Automation sales office or
thers kadid - Allen-Bradley distributor.
Example: 2. Theright portion of the curve is determined by the
In=300A interrupting rating of the circuit breaker.
I3=300 x (1.5+3) = 1350 A . .
3. Total clearing times shown include the response times of the
- trip unit, the breaker opening, and the interruption of the
B current.
I ST 4. For high fault current levels, an additional fixed

instantaneous hardware override is provided at 10.5 x I...

Current Ratings
I301,)
In[A] 15 25 3 4 45 5 55 6.5 7 15 8 9 95 105 12
300 450 750 900 1200 | 1350 | 1500 | 1650 | 1950 | 2100 | 2250 | 2400 | 2700 | 2850 | 3150 | 3600
400 600 1000 | 1200 | 1600 | 1800 | 2000 | 2200 | 2600 | 2800 | 3000 | 3200 | 3600 | 3800 | 4200 | 4800
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Trip and Let-through Curves

Figure 45 - 140G-K Ground Fault Protection Curve for LSIG MCCBs

+  Maximum voltage: 600V AC, 50/60 Hz «  Trip unit rated current (I,): 300 A, 400 A
10,000 : —
1000
100

Time in Seconds (s)

N TN

™ N 1,,=0.2..0.49 Suppressed for | >4l i

\\ \\ I ,=0.5...0.79 Suppressed for | >61, 1

‘\ \ I,=0.8..1Suppressed for | >8I, 1

U.I N N
0.01
0.001
0.1 10 100

Current in Multiples of I,

Ground Fault Current Ratings
l4[1,]
In[A] 02 | 025 | 045 | 055 | 075 | 08 1
300 60 75 135 | 165 | 225 | 240 | 300
400 80 00 | 180 | 220 | 300 | 320 | 400

EXAMPLE:
I,=300A
1,=300x(0.2+0.25)=135A
t420.283t|>|4
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Trip and Let-through Curves

Figure 46 - 1406-M Time-current Curve
«  Maximum voltage: 600V AC, 50/60 Hz
«  Trip unit rated current (I ,): 600 A

« Electronic trip unit. Long delay response, short delay with 12t
response, and instantaneous curve

10,000 ;
e Ll B
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N 06.10
N |
EENVIE RN
100 = = = 15.12 —
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P 28 SEbT G
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N g
01 =S (N} SN
0.01 001
0.001 0.001 1 11KA] 10
01 1 Current in Multiples of I, 0
Tolerance Values
Protection Trip Threshold Trip Time Notes:
L 105<x1,<125 +20% 1. Curve accuracy applies from -20...+55 °C (-4...+131 °F)
S +10% +20% ambient temperature. For possible continuous ampere
5 derating for ambient temperature above 40 °C (104 °F),
I +15% <60 ms - .
Gihers 20 — consult your local Rockwell Automation sales office or
et Allen-Bradley distributor.
Example: 2. Theright portion of the curve is determined by the
S o b :nzgggiﬂ — interrupting rating of the circuit breaker.
® l:.|_ s ' 3. Total clearing times shown include the response times of the
= o= trip unit, the breaker opening, and the interruption of the
R current.
—— 13= /7 4. For high fault current levels, an additional fixed
InxE LA ) instantaneous hardware override is provided at 10.5 x I ..
oS
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Figure 47 - 1406-M Ground Fault Protection Curve for LSIG MCCBs
«  Maximum voltage: 600V AC, 50/60 Hz

«  Trip unit rated current (I,): 600 A, 800 A

Trip and Let-through Curves
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Trip and Let-through Curves

Figure 48 - 140G-N, 140G-NS Time-current Curve
«  Maximum voltage: 600V AC, 50/60 Hz
«  Trip unit rated current (I ,): 1200 A

Electronic trip unit. Long delay response, short delay with 12t
response, and instantaneous curve
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Current in Multiples of I ,
Trip Threshold Tolerance Value
Protection | Disable Trip Threshold Trip Time Trip Threshold Tolerance Trip Time Tolerance
L(t=k/12) l; = 0.4-0.425-0.45-0.475-0.5-1x I , ty=3-12-24-36-48-72-108-144 s at 3 I; | Release between 1.05 and 1.2 I £10% ly< 6xl,
~ I = 0.8-0.8-1.2-1.8-2.4- 3-3.36-4. with I > 1, 1% lg<Bx1y .
Stt=k) | v 2-5-5.8-6.6-74-8.2-90x |, tp=0.-0.2-03-0.4-05-0.6-07-08 s £10% I,>6x1, The best of #10% or +40 ms
a Iy = 0.6-0.8-1.2-1.8-2.4- 3-3.36-4. ty= 1% 1y<Bxly #15% 1y <61y
S{t=k/1%) 2-5-5.8-6.6-7.4-8.2-9-10x I, 0.-0.2-0.3-04-05-0.6-0.7-0.8 s at 101, £10% Iy>6x1, +20% 1,>6x1,
_ l3= .
=k | Y 11 59-3-4-5-6-7-8-0-10-TH12-13-14-T5 ¢ I, <30ms +10% -
For all cases not covered in the Trip Threshold Tolerance Values - two-phase or three-phase power supply
IJ’C]E?IIJ?IVa:[;)[‘JIE’ the tolerance values in the Tolerance Values table - preset trip time > 100 ms
’ 3. The value of this trip is ensured between 40 and 500 ms
Tolerance Values from circuit breaker closing; you must set this value
Protection Trip Threshold Trip Time yourself.
L 105<x17<1.25 +20% 4. Curve accuracy applies from -20...+55 °C (-4...+131 °F)
5 0% 0% ambient temperature. For possible continuous ampere
—_2 il derating for ambient temperature above 40 °C (104 °F),
' +10% <60ms consult your local Rockwell Automation sales office or
Others +20% - Allen-Bradley distributor.
Notes: 5. The right portion of the curve is determined by the

1. The minimum value of this trip is s regardless of curve type

(self-protection)

2. These tolerances apply under the following conditions:
- self-powered relay at full power (without start-up)
- presence of auxiliary power supply

interrupting rating of the circuit breaker.

Total clearing times shown include the response times of the
trip unit, the breaker opening, and the interruption of the
current.

For high fault current levels, an additional fixed
instantaneous hardware override is provided at 18 kA.
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Trip and Let-through Curves

Figure 49 - 140G-N, 140G-NS Ground Fault Protection Curve for LSIG MCCBs

Maximum voltage: 600V AC, 50/60 Hz «  Trip unit rated current (l,,): 1200 A
10,000
1000
100
_ 10
5 1
£
= = l,=02-03-04 1, disabled at4 |,
\\ 1,=061,disabledat6 I,
\\ \ I,=0.8-09-11,disabled at 8 I,
01 |
001
0.001
01 1 10 100
Current in Multiples of I,
Trip Threshold Tolerance Values
Protection | Disable Trip Threshold Trip Time Trip Threshold Tolerance Trip Time Tolerance
B |4 = with | > |4 o o
Glt=k v 0.2-03-04-0.6-0.8-09-1x |, 4,=01-02-04 s 7% The best of £ 10% or 40 ms
t,=0.1 at 4471,
t,=0.2at 3.16 |
— /12 =0.2-0.3-0.4-0.6-0.8-0.9- k 4 o o
Glt=k/1?) v ,=0.2-0.3-0.4-0.6-0.8-0.9-1x I, (=04 at 2241, +7% +15%
t,=0.8 at 158 I,

For all cases not covered in the Trip Threshold Tolerance Values table above, the tolerance values in the Tolerance Values table below apply.

Tolerance Values
Protection Trip Threshold Trip Time
G +10% +20%
Others +20% -

= Ground Fault Protection () is suppressed at the following levels, where the breaker uses Instantaneous Protection (I;) to achieve

|
\

a faster response to these higher current levels

« 1,=02.041,disabled at &4 x I,
+ 1,=06x1,disabled at 6 x I,
« 1,=08..11,disabled at 8 x I,
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Trip and Let-through Curves

Figure 50 - 140G-N, 140G-NS Time-current Curve for LSIG-MM MCCBs
«  Maximum voltage: 600V AC, 50/60 Hz

Trip unit rated current (I ,):
400 A, 600 A, 800 A, 1000 A, 1200 A, 1250 A(IEC)

o So04.13
aisgidis s
> | e
1000
=== 06.10
— ~ ;
N 01
100
: ~ oo
L  SS=sssy
= 10 |2t0N N N N
) T T — — 1 ooo
2 — — N 1 1 0 ik 100
g fﬂ NS N T T 1T
(%] -
{=
© 1 +
E 2 1 1 1
1%t OFF = i | B
- =T 15.55x],

0.1

0.001
01 1 Current in Multiples of I, 10 100
Trip Threshold Tolerance Values
Protection | Disable Trip Threshold Trip Time Trip Threshold Tolerance Trip Time Tolerance
L{t=k/1?) 04xI,<l<Txl, Js<ty<l4bs stepIstyatIxly | Release between105and 12 I £10% 1g<6x1,
0.6xl,<1,<10x1, Min.0.05s<t)<0.8s, step 0.01s o . .
S(t=k) v 0.6xI,<lystartup<10x1, | 0.0s<t,startup<30s, step 0.01s ﬂ/f lg<6xly; The best of +10%
+10% I;>6x1, or +40 ms
step 0.1x 1, 004s<tysel<0.20s,step0.01s 9

S(t=k/12) v | 06x1,<1y<10x 1 step 0.1x1, | 005s<t;<0.8s step0.01at10x 1, |£7% Ig<bx15i210% 13>6x1,|£15% Ig<Bx 1 £20% 4> 6x1,

[(t=k) v | 151, <l3<T5x 1 step 0.1x 1, <30ms +10% -

For all cases not covered in the Trip Threshold Tolerance Values
table above, the tolerance values in the Tolerance Values table
below apply.

Tolerance Values
Protection Trip Threshold Trip Time
L 105<14<125 +20%
S +10% +20%
| +15% <60 ms
Others +20% -
Notes:

1. The minimum value of this trip is 1second regardless of
curve type (self-protection)

2. These tolerances apply under the following conditions:
- self-powered relay at full power (without start-up)
- presence of auxiliary power supply
- two-phase or three-phase power supply
- preset trip time > 100 ms

The value of this trip is ensured between 40 and 500 ms
from circuit breaker closing; you must set this value
yourself.

Curve accuracy applies from -20...+55 °C (-4...+131 °F)
ambient temperature. For possible continuous ampere
derating for ambient temperature above 40 °C (104 °F),
consult your local Rockwell Automation sales office or

Allen-Bradley distributor.

The right portion of the curve is determined by the
interrupting rating of the circuit breaker.

Total clearing times shown include the response times of the
trip unit, the breaker opening, and the interruption of the
current.

For high fault current levels, an additional fixed
instantaneous hardware override is provided at 18 kA.
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Trip and Let-through Curves

Figure 51-140G-N, 140G-NS Ground Fault Protection Curve for LSIG-MM MCCBs
«  Maximum voltage: 600V AC, 50/60 Hz
«  Trip unit rated current (I,)): 400 A, 600 A, 800 A, 1000 A, 1200 A, 1250 A(IEC)

10,000
1000
100
. 10
E :
£
= =~ == 1,=0.2..048 1, disabled at 4 1,
— — 1,=05..078 1, disabled at § I,
\\ \ 1,=08..11,disabled at 8 1,
01 e S
001
0.001
0 ! Current in Multiples of 1, 10 100
Trip Threshold Tolerance Values
Protection | Disable Trip Threshold Trip Time Trip Threshold Tolerance Trip Time Tolerance
02x1. <1, <1xl 0.1s<t,<1s,step0.05s
G(t=k) v ote '0 02’;(" %en | “> | 0.10s<t,startup<1s,step 0.02s 1% The best of +10% or +40 ms
pESEXTn 4 004s<t,sel<0.20s,step 0.01s
0.2xl,<1,<1x]1 o o
G(t=k/1?) v steSU.Ulen " 01s<tys1s step 0.05atly>4x 1, +1% +15%

For all cases not covered in the Trip Threshold Tolerance Values table above, the tolerance values in the Tolerance Values table below apply.

Tolerance Values
Protection Trip Threshold Trip Time
G +10% +20%
Others +20% -

@R
(

Ground Fault Protection (I,) is suppressed at the following levels, where the breaker uses Instantaneous Protection (I;) to
achieve a faster response to these higher current levels

+ 1,=02.041,disabled at &4 x I,

+ 1,=06x1,disabledat6x 1,

« 1,=08..11,disabled at 8 x I,
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Trip and Let-through Curves

Bulletin 140MG MCP Trip Curves

Ve Lr?gz/orhchigrﬁgrit protectors are for use only in combination controllers. For DC applications, pick-up settings are approximately
\\\_____’,-' () .

Figure 52 - 140MG-K Time-current Curve
«  Maximum voltage: 600V AC, (50/60 Hz)
«  Maximum current: 300, 400 A

10,000

1000

100

1.10x1,

Time in Seconds (s)

0.1

0.01

0.001

01 1 10 100
Current in Multiples of I,

01

Time in Seconds (s)

0.001
1[kA]
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Trip and Let-through Curves

Figure 53 - 140MG-M Time-current Curve
+  Maximum voltage: 600V AC, (50/60 Hz)
«  Maximum current: 600, 800 A

10,000

1000

100

.J0x1,

Time in Seconds (s)
L
[

0.01

0.001

01 1 ) ) 0 100
Current in Multiples of I,

0]
2
= o0
0.001
1 10 100
1Tkal
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Trip and Let-through Curves

Figure 54 - 140MG-N Time-current Curve
Maximum voltage: 600V AC, (50/60 Hz)
Maximum current: 1200 A

Time in Seconds (s)

N4
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THour —

1000

10 Min -

100
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0.001
1 10 100

ITkA]
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Bulletin 1406 MCCB Let-through Curves

Figure 55 - Total Let-through Energy Curve for MCCBs, 240V

Trip and Let-through Curves
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Figure 56 - Peak Let-through Current Curve for MCCBs, 240V
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Trip and Let-through Curves

Figure 57 - Total Let-through Energy Curve for MCCBs, 415V
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Figure 58 - Peak Let-through Current Curve for MCCBs, 415V
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Trip and Let-through Curves

Figure 59 - Total Let-through Energy Curve for MCCBs, 480V
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Figure 60 - Peak Let-through Current Curve for MCCBs, 480V
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Trip and Let-through Curves

Figure 61- Total Let-through Energy Curve for MCCBs, 500V
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Figure 62 - Peak Let-through Current Curve for MCCBs, 500V
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Trip and Let-through Curves

Figure 63 - Total Let-through Energy Curve for MCCBs, 600V
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Figure 64 - Peak Let-through Current Curve for MCCBs, 600V
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Trip and Let-through Curves

Figure 65 - Total Let-through Energy Curve for MCCBs, 690V
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Figure 66 - Peak Let-through Current Curve for MCCBs, 690V
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Trip and Let-through Curves

Bulletin 1406 Current-limiting MCCB Total Let-through Curves
Figure 67 - Total Let-through Energy Curve for 65 kA Current-limiting MCCBs, 480V
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Figure 68 - Peak Let-through Current Curve for 65 kA Current-limiting MCCBs, 480V
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Trip and Let-through Curves

Figure 69 - Total Let-through Energy Curve for 100 kA Current-limiting MCCBs, 480V
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Figure 70 - Peak Let-through Current Curve for 100 kA Current-limiting MCCBs, 480V
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Trip and Let-through Curves

Figure 71 - Total Let-through Energy Curve for 65 kA Current-limiting MCCBs, 600V
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Figure 72 - Peak Let-through Current Curve for 65 kA Current-limiting MCCBs, 600V
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Trip and Let-through Curves

Figure 73 - Total Let-through Energy Curve for 100 kA Current-limiting MCCBs, 600V
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Figure 74 - Peak Let-through Current Curve for 100 kA Current-limiting MCCBs, 600V
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Approximate Dimensions

= Dimensions are in millimeters (inches). Dimensions are not intended to be used for manufacturing purposes.
j} Dimension tolerances are + 0.1 mm (0.004 in).

Bulletin 1406 Frame Size K

Figure 75 - Panel-mounted MCCB
3-Pole: 1395

(5. 4&% 75 2.5
(275) (443)
465 | 485 | 465 1035
(1.83) (1 83) (1.83) o (407) T
\ Y ]
T E - o> 0 & 0 & 5 7
o () 7
. ) 27 = :(6(0.22) 295
(0.m é(Z.BA)
(235) l . 7 «E x X-iff W — ! (R
8.07
s -
Overall dimensions | /3 9 Nem
v{ith optional shunt — Overall dimensions with (1770 Ibeft)
trip or ulndervnltﬁgs oo optional auxiliary contacts
relay installe — = i
@&: S0 00 O installed
’ v 107 <2
(4.21) (0.08)
4Pole;186 | 23 139 J
(7.32) (0.12) (5.47) -
Figure 76 - Drilling Templates for MCCB Mounting
I | B < _ 107
= T oS "t
Y Y Y
T T \V S S A I I S
76 T 05
138 (2.99) (2. 54) l (2 38) %
(5.43) 4 x X (AT) #X% X (421) fx X
Y ' Y Y
Escutcheon for Compartment Door With Escutcheon (3-pole, 4-pole) Without Escutcheon (3-pole, 4-pole)

Drilling Template for Compartment Door

055 9(?%’35) 055 e 33
(0.22) M5 . r 0.22)-M5 (3.66)

T \ é 1\8 \ R
88 8 23.25
(3.46) Bf) (0.82)

176 | \
(693) ~ XX ey X X
Ad hd @ °
Y Y
3-pole 4-pole

Drilling Template for Mounting Plate
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Approximate Dimensions

Figure 77 - Terminals: Cat. No. 140G-K-ECM, 140G-K-ECM4

Maximum Minimum

Maximumﬂ—'e 10 5
35 175 ([]299)% (0.39) (0.2)

28 Nem
7105 (24782 Ibein)

= Maximum

043 —
) 04 b

N

Figure 78 - Terminals: Cat. No. 1406-K-TLC13, 140-K-TLC14

(7 oo ]
o2 i) @ Wires: 250...500 MCM (120...240 mm?)
—

86.25
(3.40), 24

J{ (0.94) Q

X N

Figure 79 - Terminals: Cat. No. 1406-K-TLA23, 140G-K-TLA24, 140G-K-TLC23, 1406G-K-TLC24

103.5 Terminal Covers with IP40 Protection

Terminal
Covers with
IP40 Protection

@ Wires: Two 2/0...250 MCM (95...120 mm?)

]
I

Figure 80 - Terminals: Cat. No. 140G-K-TLA13, 140G-K-TLA14

(i 7 g0 ) _ )
ot = e @ Wires: 250...500 MCM (120...240 mm?)
86.25
(3.40)
| -
X \\
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Approximate Dimensions

Figure 81 - Cat. No. 1406-K-TLA2A3 Terminals

1930
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Figure 82 - Extended Terminals: Cat. No. 140G-K-EXT3, 140-K-EXT4

3-Pole: 139.5
)
465 | 46.5 | 46.5 | Required 100 mm
(1.83) [ (1.83) | (1.83)
4075 j 1

(3.94 in.) insulating
phase barriers are
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(3.94) 20— 30 6 26 Nem
T (118) (0.24) b (24782 Ibein)

? =
12775 3
(5.03) 86.25

(3.4)

60 |
LA

L8975

(2.75)
< 4-Pole: 186
(7.32)

Terminal Covers with
IP40 Protection
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Approximate Dimensions

Figure 83 - Spreader Terminals: Cat. No. 140G-K-EXS3, 140G-K-EXS4

165.5
(612)
5175, 5176
. (2.27) T (221) T
(0.43 40 L
| Y re

6225

(2.45)

Required 200 mm
(7.87 in.) insulating
phase barriers are

(0.24)  provided.

| 28 Nem

(24782 Ibein)
200
(787)
—

Figure 84 - Rotary Handle Operating Mechanism — Door Mounted: Cat. No. 140G-K-RMB, 140G-K-RMY

] 80°
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Figure 85 - Minimum/Maximum Enclosure Depth: Cat. No. 140G-K-RVM...

126

Enclosure
Depth

I ———
|
_

This figure depicts the minimum and maximum enclosure sizes that

3 "
@ accommodate the MCCB, operator, and handle. See Figure 86 on page 127
for overall assembly dimensions and handle cutout.
Description Minimum Maximum
. 450
12 in Shaft 29 (1775)
9
21in Shaft @) N
. . 450
12 in Shaft with NFPA 280 (1775)
1
21in Shaft with NFPA m o)
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Figure 86 - Variable Depth Rotary Handle Operating Mechanism: Cat. No. 140G-K-RVM...

Optional Support Bracket

Approximate Dimensions
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Approximate Dimensions

Figure 87 - Motor Operator: Cat No. 140G-K-EQP...
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55
(022)

Additional width with
optional auxiliary
contacts installed.

Additional width with
optional shunt trip or UV
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Y 22 <?
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>3 233 |
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Figure 88 - Residual Current Release Module for 4-Pole MCCBs: Cat. No. 140G-K-ELP
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Figure 89 - Metal Bail Flex Cable Operator and Actuator: Cat. No. 140G-K-FCXB...
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Approximate Dimensions
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Approximate Dimensions

Figure 90 - Replacement 140G-K Frame Flex Cable Operator and Actuator: Cat. No. 140G-K-FCX...
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Bulletin 1406-M
Figure 91 - Panel Mounted MCCB
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Figure 92 - Drilling Templates for MCCB Mounting
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Figure 93 - Terminals: Cat. No. 1406-M-ECM
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Approximate Dimensions

Figure 94 - Terminals: Cat. No. 140G-M-TLA23, 1406-M-TLA24, 1406-M-TLC23, 140G-M-TLC24
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Figure 95 - Extended Terminals: Cat. No. 1406-M-EXT3, 1406-M-EXT4
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Figure 96 - Spreader Terminals: Cat. No. 1406-M-EXSLI3, 1406-M-EXSLO3, 140G-M-EXS4
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Approximate Dimensions

Figure 97 - Rotary Handle Operating Mechanism — Door Mounted: Cat. No. 1406-M-RMB and 1406-M-RMY
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Figure 98 - Drilling Templates for MCCB Mounting
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Figure 99 - Minimum/Maximum Enclosure Depth for M-Frame MCCBs: Cat. No. 1406-M-RVM...
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Approximate Dimensions

Figure 100 - Variable Depth Rotary Handle Operating Mechanism: Cat. No. 140G-M-RVM...
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Figure 101 - Motor Operator: Cat. No. 140G-M-EOP, 140G-M-ECOP
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Figure 102 - Drilling Templates for MCCB Mounting
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Figure 103 - Bulletin 140G-M Frame Flex Cable Operator and Actuator, Right Hand
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Approximate Dimensions

Figure 104 - M-Frame Flex Cable Operator and Actuator, Left Hand (requires 1406-BML, sold separately)
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Approximate Dimensions

Bulletin 1406-N Frame
Figure 105 - Panel Mounted MCCB
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Approximate Dimensions

Figure 106 - Drilling Templates for MCCB Mounting
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Figure 107 - Minimum/Maximum Enclosure Depth: Cat. No. 140G-N-RVM...
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Figure 108 - Variable Depth Rotary Handle Operating Mechanism: Cat. No. 140G-N-RVM...
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Approximate Dimensions

Figure 109 - Terminals: Cat. No. 1406-N-TLH3, 1406-N-TLV3, 1406-N-TLH4, 1406-N-TLV4
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Figure 110 - Extended Front Terminals: Cat. No. 140G-N-EXT3, -EXT4
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Approximate Dimensions

Figure 111 - Rear Spread Terminals (IEC only): Cat. No. 140G-N-EXSL13 Top (3-Pole) and 140G-N-EXS4 (4-Pole)
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Figure 112 - Cat. No. 140G-N-RMB, 140G-N-RMY Rotary Handle Operating Mechanism
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Approximate Dimensions

Figure 113 - Cat. No. 1406-N-TLA43, -TLA44, -TLC43, -TLC44 Terminals
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Approximate Dimensions

Figure 114 - N-Frame Flex Cable Operator and Actuator, Right Hand
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Approximate Dimensions

Figure 115 - Frame Size N Flex Cable Operator and Actuator, Left Hand (requires 1406-BML, sold separately)
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Bulletin 1406 NS-Frame

Figure 116 - Panel Mounted MCCB
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Terminals for Cable
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Busbar Connection

25Nem

(22.13 Ibein) 1

(0 12)

Approximate Dimensions

Extended or
Spread Terminals

18 Nem
(159.31bein)
0 Door
’(0'39)@“ Escutcheon
102
| f (wo2)
i 204
—f%fi (8.03)
|| Padlock
(optional)
e
With Escutcheon: 125..184 ¢
(4.92...7.24) y—
[ Without Escutcheon: 170 7|
(6.70)
193.5
(7.62) 9
(0.079)——
Standard: 208
(8.19)
145



Approximate Dimensions

Figure 17 - Drilling Templates for MCCB Mounting
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Figure 118 - Cat. No. 140G-N-TLAG63, 140G-N-TLAG64, 1406-N-TLC63, 140G-N-TLC64 Terminals
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Approximate Dimensions

Figure 119 - Cat. No. 140G-N-TLV3, 140G-N-TLV4, 140G-N-TLH3, 140G-N-TLH4 Rear Terminals
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Approximate Dimensions

Figure 121 - Cat. No. 140G-N-EXSLI3, -EXSLO3, -EXS4 Extended Front Spreader Terminals (IEC only)

320
(12.6)
(92_ 532) Required 200 (7.87)
16 o 16 100 insulating phase barriers
(4.57) T&U (4.57) jo (3.94) are provided
(3.54) (3.54)
A2 013 | 405 _,
y |(0.80) (0.51) (1.59) Extended Spreader
* ‘ N Terminals
0o /| oo @ H
45 | 45
(1.77) Li (1.77)% 18 Nem
‘ BN\ (159.31 Ibein)
‘ - (059 ;
‘ 258 218 (1315 H
} (37?1) (10.18)(10-94) (3.15) f H
1 : 1 Sl
A @|D) & ré\\ Required insulator | WU} 3
o — — panel; supplied with | !
‘ ) spreaders 3 - !
| | 85 3
| w2 ), ;
-_— (3,1 ’ | !
| | !
\ L l i 1
| Tl il V! Lt dlly
Y
Figure 122 - Cat. No. 1406-N-EXT3, Cat. No. 140G-N-EXT4 Extended Front Terminals (IEC only)
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Approximate Dimensions

Bulletin 1494V Variable Depth, Flange-operated Circuit Breaker Operating Mechanisms

Figure 123 - Enclosure with Handle Cutout

r=CC1 = BB
EE
DD
Frame Size AA BB cc1 cc2 DD EE Wire Bending Space
K 29/64 1-47/64 4 4172 9-5/16 12
(.51) (44.05) (101.6) | (M4.3) (236.54) (304.8)
N 4112 41132 5 5 13172 12
' (M4.3) (102.4) (127) (127) (342.9) (304.8)
Figure 124 - Enclosure without Handle Cutout
C— = Square corners
| B N or0.25in.
C—~ +r ‘ B (6.35 mm) radius
s 77777777777777777777 ql T E::::::::::; T Two Quantity
! : A Twao Quantity :' : ! B 0.328
! . l 0 0268 | . l (8.33)
) ¥ ' (673) | ¥ ' VAL
! E () I ! ; ! A
5 v i T i i 1
! Door Catch /U : TH [j ! DoorCatch /E :
: Mounting D ! : J F :I Mounting ‘ : 05in H F
s Bracket | TH |: Bracket D . (12.7mm)—~| |~
! : 7 ! | 0251 —5 =
! O——- | ey O
lemcmcmooooo To make slot: Drill three demee ! (6.5 mm) |
@ 0.5 in.(12.7 mm) holes,
Figure A then remove burrs. Figure B
Frame Size | Handle Cat. No. A (min) B (Min) C (Max) D E F G H J
K T494F-M1 13-3/32 29/32 1-3/32 1-5/8 2-1/32 4-11/16 1-9/16 1 /8
(Figure A) (332.6) (23.01) (278) (413) (59.5) (m9.1) (39.7) 25.4) (22.23)
17-5/16
M
1494F-M2 (439.74) 1-3/8 1-3/32 2 3-23/3 8-1/2 5/18 5-1/2 _
N (Figure B) 2-7/8 (34.9) (278) (50.8) (94.5) (165.1) (7.94) (139.7)
(555.63)
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Approximate Dimensions

Notes:
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Additional Resources

Molded Case Circuit Breaker Specifications Technical Data

These documents contain additional information concerning related products from Rockwell Automation. You can view or download

publications at rok.auto/literature.

Resource

Description

Molded Case Circuit Breaker Selection Guide, publication 1406-TD050

Aids in selecting circuit breaker pairs for line and load side protection.

Molded Case Circuit Breaker Technical Data, publication 140G-TD101

Provides product selection, technical specifications, electrical diagrams, trip and
let-thru curves, approximate dimensions, available accessories, and factory
installed options Bulletin 1406 and 140MG frame size G, H, I, J, K, L, N, NS, and R.

Selecting 80% or 100% Rated Molded Case Circuit Breakers, publication 140G-AT001

Defines terms applicable to circuit breakers, explains the ratings for 100% versus
80% operation, and provides cases where 100% rated MCCBs could be beneficial.

Short-circuit Current Ratings and Your Industrial Control Panel,
publication SCCR-AT002

Provides examples for short-circuit current ratings of panels based on the methods
stated in UL 508A Supplement B.

UL Standards Listing for Industrial Control Products, publication CMPNTS-SR002

Assists original equipment manufacturers (OEMs) with construction of panels, to
help ensure that they conform to the requirements of Underwriters Laboratories.

American Standards, Configurations, and Ratings: Introduction to Motor Circuit
Design, publication |C-AT001

Provides an overview of American motor circuit design based on methods that are
outlined in the NEC.

Industrial Components Preventive Maintenance, Enclosures, and Contact Ratings
Specifications, publication IC-TD002

Provides a quick reference tool for Allen-Bradley industrial automation controls and
assemblies.

Global Short-circuit Rating Tool, rok.auto/sccr

Provides coordinated high-fault branch circuit solutions for motor starters, soft
starters, and component drives.

Safety Guidelines for the Application, Installation, and Maintenance of Solid-state
Control, publication SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and
provides general guidelines for the application, installation, and maintenance of
solid-state control in the form of individual devices or packaged assemblies
incorporating solid-state components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications.

Provides declarations of conformity, certificates, and other certification details.

Maintenance

Bulletin 1406 Maintenance Instructions, publication 140G-IN108

Provides general installation and maintenance instructions for Bulletin 140G/MG
devices.

Bulletin 140G-N and 1406-NS LS|, LSIG, and LSIG-MM Servicing Instructions publication
1406-INQ75

Provides servicing and maintenance instructions for Bulletin 140G frame size N and
NS devices.

Installation, Spacing, and General Instructions for Main Breaking Frames and Assembled Breakers

Bulletin 140G-K Installation Instructions, publication 140G-IN021

Provides installation instructions for Bulletin 1406/MG frame size K devices.

Bulletin 1406-M Installation Instructions, publication 1406-IN042

Provides installation instructions for Bulletin 140G/MG frame size M devices.

Bulletin 1406-N and 140G-NS Installation Instructions, publication 140G-IN070

Provides installation instructions for Bulletin 1406/MG frame size N and NS devices.

Trip Unit Adjustment

Adjustment instructions for 1406-K and 1406-M LSIG, LSI, LSIG-MM,
publication 140G-IN066

Provides setup instructions for DIP switch trip units for frame size K and M MCCBs.

Bulletin 140G-N and 1406-NS LS| Getting Started, publication 140G-INTI8

Provides setup instructions for DIP switch trip units for frame size N and NS
devices.

Bulletin 1406-N and 140G-NS LSIG and LSIG-MM Release Installation Instructions,
publication 1406-IN067

Provides setup instructions for DIP switch trip units for frame size N and NS MCCBs.

Bulletin 140G LSIG Getting Started Guide, publication 1406-IN068

Provides setup instructions for DIP switch trip units for frame size N, and NS MCCBs.

Bulletin 1406-N and 1406-NS LSIG-MM Getting Started, publication 140G-IN069

Provides setup instructions for LCD trip units for frame size N and NS MCCBs.

Rockwell Automation Publication 1406-TD102A-EN-P - July 2025

153


https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in042_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/td/140g-td050_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/at/140g-at001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/at/sccr-at002_-en-p.pdf
�http://literature.rockwellautomation.com/idc/groups/literature/documents/sr/cmpnts-sr002_-en-p.pdf
�http://literature.rockwellautomation.com/idc/groups/literature/documents/at/ic-at001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/td/ic-td002_-en-p.pdf
https://www.rockwellautomation.com/en-us/support/product/product-selection-configuration/global-short-circuit-current-ratings-tool.html
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf
https://rok.auto/certifications
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in108_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in075_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/td/140g-td101_-en-p.pdf
https://rok.auto/literature
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in021_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in070_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in066_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in118_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in067_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in068_-mu-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/140g-in069_-mu-p.pdf

Rockwell Automation Support

Use these resources to access support information.

Find help with how-to videos, FAQs, chat, user forums, Knowledgebase, and product

i e . !

Technical Support Center notification updates. rok.auto/support

Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport

Technical Documentation Center Quickly access and download technical specifications, installation instructions, and user rok.auto/techdocs
manuals. B

Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature

Product Compatibility and Download Center Download firmware, associated files (such as AOP, EDS, and DTM), and access product

(PCDC) release notes. rok.auto/ pede

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete the
form at rok.auto/docfeedback.

Allen-Bradley, E1 Plus, E3, E3 Plus, E300, expanding human possibility, ProposalWorks, and Rockwell Automation are trademarks of Rockwell Automation, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Automation maintains current product environmental compliance information on its website at rok.auto/pec.

Rockwell Otomasyon Ticaret A.S. Kar Plaza i Merkezi E Blok Kat:6 34752, igerenkay, istanbul, Tel: +90 (216) 5698400 EEE Yénetmeligine Uygundur

Connect with us. ﬂ r@ m

rockwellautomation.com expanding human possibility*

AMERICAS: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000
EUROPE/MIDDLE EAST/AFRICA: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2663 0600
ASIA PACIFIC: Rockwell Automation SEA Pte Ltd, 2 Corporation Road, #04-05, Main Lobby, Corporation Place, Singapore 6184934, Tel: (65) 6510 6608
UNITED KINGDOM: Rockwell Automation Ltd., Pitfield, Kiln Farm, Milton Keynes, MK11 3DR, United Kingdom, Tel: (44)(1908) 838-800
Publication 140G-TD102A-EN-P - July 2025

Supersedes Publication 1406-TD101C-EN-P - May 2024 Copyright © 2025 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.


https://rok.auto/support
https://rok.auto/phonesupport
https://rok.auto/techdocs
https://rok.auto/literature
https://rok.auto/pcdc
https://literature.rockwellautomation.com/idc/groups/literature/documents/du/ra-du002_-en-e.pdf
https://rok.auto/docfeedback
https://rok.auto/pec
https://www.instagram.com/rokautomation/
https://www.linkedin.com/company/rockwell-automation
https://twitter.com/ROKAutomation
https://www.facebook.com/ROKAutomation/
https://www.rockwellautomation.com/

	Legacy Molded Case Circuit Breaker Specifications
	Introduction to Circuit Breakers
	Circuit Breaker Basics
	Bulletin 140G Device Types
	MCCBs
	MCSs

	Anatomy of Bulletin 140G Circuit Breakers
	Breaking Frame
	Trip Unit

	Internal Accessories
	External Accessories
	Additional Circuit Protections
	Device Operation Options
	Insulation and Guarding Components
	Locking Components
	Mounting Options
	Troubleshooting Accessories
	Phase Barriers and Terminal Covers
	Terminal Connection Accessories
	Factory-Installed Options

	Properties of a Circuit Breaker
	Definitions
	Current Definitions
	Interrupting Ratings (Breaking Capacity; Ic or Icu)
	Rated Current (In)
	Neutral Pole and Protection
	Opening Time
	80% and 100% Continuous Rated Breakers

	Ingress Protection
	Circuit Protections and Device Self-Protections
	Circuit Breaker Applications
	Standards Compliance and Certifications
	Reverse-fed Circuit Breaker

	Applying MCCBs to North American Guidelines
	MCCBs
	MCPs
	Selecting a Circuit Breaker When Application Follows U.S. Guidelines
	Selecting the MCCB for Use as the Main Disconnect or Feeder

	Selecting the MCCB for Use as the Branch Short-Circuit Device
	MCCB Application and Sizing
	Conductor Selection
	Short Circuit Current Ratings
	Selectivity and Back-up Coordination

	Specialty Operating Conditions
	Operation below 0 °C (32 °F)
	Operation above 40 °C (104 °F)
	Altitude
	Tropicalization (Humidity)
	Electromagnetic Compatibility
	Mounting Conditions
	Maintenance Mode

	Product Overview

	Product Selection — Molded Case Circuit Breakers
	400 A, Frame Size K MCCBs
	Catalog Number Explanation
	Breaking Frames and Trip Units
	Assembled MCCBs — 400 A Frame Size K

	800 A, Frame Size M MCCBs
	Catalog Number Explanation
	Breaking Frames and Trip Units
	Assembled MCCBs — 800 A, Frame Size M

	1200 A, Frame Size N MCCBs
	Catalog Number Explanation
	Assembled MCCBs — 1200 A, Frame Size N

	1200 A, Frame Size NS MCCBs
	Catalog Number Explanation
	Assembled MCCBs — 1200 A, NS Frame


	Product Selection — Motor Circuit Protectors
	Motor Circuit Protectors
	Motor Ratings


	Product Selection — Molded Case Switches
	Molded Case Switches
	Catalog Number Explanation


	Factory-installed Options
	Accessories
	Internal Accessories
	External Accessories
	Padlock Adapters
	Terminal Accessories
	Replacement Parts
	Flange Cable Operators

	Specifications
	Bulletin 140G MCCBs
	Frame Size K and M MCCBs
	Frame Size N and NS MCCBs

	Bulletin 140G MCSs
	Bulletin 140G Current-limiting MCCBs
	Let-through Current

	Bulletin 140MG MCPs
	Bulletin 140G MCSs
	Type D Combination Ratings
	Thermal-magnetic Circuit Breakers
	Electronic Trip Circuit Breakers, MCSs, and MCPs
	Watt Loss for All Bulletin 140G/140MG Devices
	Accessory Specifications

	Electrical Diagrams
	Status Contacts
	Auxiliary/Alarm Contacts (AX/AL/TU AL)
	Auxiliary Contacts for Handles
	Ready-to-Close Auxiliary Contacts
	Spring Charged Auxiliary Contacts

	Protection/Control Accessories
	Trip Reset Module
	Shunt Trip Modules
	Shunt Close Module
	Undervoltage Release Modules
	IEC Residual Current Release Modules
	Neutral Current Transformer Modules
	Maintenance Mode Accessories

	Operators
	Motor Operators
	Spring Charging Motor


	Trip and Let-through Curves
	Using Trip and Let-through Curves
	Trip Curve for a Thermal-magnetic MCCB

	Trip Curve for an Electronic MCCB
	Trip and Let-through Curve Index
	Bulletin 140G Thermal-magnetic MCCB Trip Curves
	Bulletin 140G Electronic MCCB Trip Curves
	Bulletin 140MG MCP Trip Curves
	Bulletin 140G MCCB Let-through Curves
	Bulletin 140G Current-limiting MCCB Total Let-through Curves

	Approximate Dimensions
	Bulletin 140G Frame Size K
	Bulletin 140G-M
	Bulletin 140G-N Frame
	Bulletin 140G NS-Frame
	Bulletin 1494V Variable Depth, Flange-operated Circuit Breaker Operating Mechanisms
	Additional Resources

	Additional Resources

	Back Cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


