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Device circuit breakers

Electronic, thermomagnetic, and thermal circuit breakers
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High-level system availability

Increasing demand for high quality and efficiency in production is leading to the

construction of increasingly complex systems. At the same time, the requirements for

safety and availability are tightening because the failure of one machine or major system

parts can result in significant costs. Having a well-planned safety concept for individual

circuits and end devices throughout the entire system is a significant contribution

toward operational safety. This also includes selecting a sufficiently powerful power

supply and suitable protective devices.
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Electronic circuit breakers

High functionality, low space requirement

and flexible use. With intelligent analysis

and signaling of interference, electronic

circuit breakers are a perfect way to monitor
the system states. They protect system
components and switched-mode power supply
units against failure.

More information starting on page 8
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Thermal-magnetic device circuit
breakers

With proven simplicity and suitable for a wide
range of applications. Thermal-magnetic circuit
breakers feature a thermal and a magnetic
tripping mechanism. This means that they

trip faster than thermal fuses in case of short
circuit. They provide ideal protection against
overload and short-circuit currents.

More information starting on page 36
























Electronic circuit breakers

Electronic circuit breakers: Intelligent, individual, and intuitive

The advantages of electronic circuit breakers

Intelligent software is the core of an
electronic circuit breaker. The software
differentiates between operating currents
and harmful currents and rapidly transmits
commands to the electronic system. This
is because it has to ensure that faults are
detected and shut down as quickly as possible
while not shutting off an inrush current or
normal operating current. The switching
operation is performed via the power
transistor.

Steps to error detection:

* Measurement: To monitor the ongoing
situation, all electrical variables are
measured continuously.

* Analysis: The measured values are

analyzed in order to determine a course of
action.

Overcurrents under control

Electronic circuit breakers are in some cases

equipped with active current limitation. This
function limits short circuit and overload
currents. It protects the power supply
against currents that are too high and
prevents the output voltage from dropping
at the switched-mode power supply unit.
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¢ Classification: The currents are evaluated

and classified.

¢ Protect and switch: Depending on the
class of the analyzed current, the load is
started or shut down. The rest of the
system thus remains in operation and

unaffected.

¢ Signaling: The operating states of all
circuits are transmitted continuously to the
system operator. If an event occurs, it is
detected immediately and reported.

Current limitation

The extent of current limitation is described
by a factor, normally between 1.25 and 2.0.
This value is not exceeded, even in the
event of an error. For the power supply,
even a hard short circuit therefore has the
same effect as a slight overload, the current
is significantly lower than without current
limitation and the supply voltage to the
system remains unaffected.
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Without current limitation

With a circuit breaker without current
limitation, the supply voltage can drop out
in the event of an error, which means that
all the connected devices would fail as well.
In other words, in the event of an error,
the installed electronics and the integrated
firmware must react quickly and intelligently.
Although a short circuit must be detected
and shut down quickly, it must still be
possible to reliably start a capacitive load.
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Electronic circuit breakers

Circuit breaker system

Supply and communicate centrally

The system design starts with the power
module. Central feed-in and communication
are managed here. All additional modules are
supplied directly via the rear-side current rail.
With automatic module addressing in the
system, no further effort is needed. All system
information is collected via the power module
and forwarded to the provided interface

for evaluation. This ensures that you have
transparency across the entire 24 V supply
network.

Communication

The power module is the nerve center of the
system. All data and signals are collected here
and issued via the status output. The output

| >80% issues a signal if the load on a channel

reaches at least 80% capacity. You can respond
before a failure occurs. You can switch the
channels that have been disconnected back on
remotely via the reset input.

All data can be queried via the integrated
PROFINET interface. Configure the channels
and keep an eye on the current flowing.

You can read off past events from the error
log. This reduces troubleshooting times
considerably and you have a complete
overview of the entire supply.

Central feed-in

The rear-side current rails of the CAPAROC
system are used to supply all modules
reliably. By connecting the supply line for
positive and negative to the power module,
the current rails are also supplied directly.
This both reduces the amount of installation
work and also eliminates installation

errors between the feed-in and the fused
connections of each protective module. The
current rails connect the power module to
every single module in the system.

With potential distributors that can be
integrated into the system, the return
conductor from every fused circuit can be
optimally connected in the system. The
color-coded push buttons also integrated
here make it easy to see what function the
respective connections have. This helps to
prevent wiring errors. Additional terminal
blocks are not necessary.
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Electronic circuit breakers

Single-channel circuit breakers —
adjustable and narrow

The narrow and universal circuit breakers are perfectly suited for simple, space-saving
potential distribution. The single-channel electronic circuit breaker can be bridged to
the CLIPLINE complete terminal block system, and offers a setting range from 1 to 8 A
with a narrow overall width.
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Space-saving and flexible setup of applications

The PTCB device circuit breaker can be
bridged to the CLIPLINE complete terminal
block system. You can use standard terminal
blocks and accessories from the CLIPLINE
complete system, and do not have to qualify
any new materials. This enables you to
quickly and easily add the ideal protection
module to your existing applications.

More space in the control cabinet

The PTCB enables potential distribution and
device protection to be combined in a fast,
space-saving manner. With an overall width
of just 6 mm, the PTCB reliably protects
against overload and short-circuit currents.
This enables you to achieve space savings of

up to 70% compared to standard miniature
circuit breakers. You benefit from reliable
protection that takes up very little space.

Flexible in use

With adjustable current values from 1

to 8 A, you can cover a wide range of
applications. You can make modifications
during commissioning. You can respond
to changes in the application at any time.
Further, you can reduce inventory and
logistic costs with the flexible PTCB
device circuit breaker for a wide range of
applications.

Individual setup

Anything is possible: the individually
configurable device circuit breaker offers
unlimited possibilities. The number of
channels you want to protect is irrelevant.
Eliminate unnecessary channels, thereby
reducing the costs of your system — with
the flexible PTCB device circuit breaker for
a wide variety of applications.

Transparent operating state

The LED indicates the operating state of
the product and the connected devices.
The status is visualized via traffic light
colors. This unambiguous display allows
you to intuitively understand the operating
state and provides a quick overview. With
the remote messaging function, you have
the option of transmitting the status to a
remote maintenance station.

NEC Class 2 circuits

The device circuit breakers are also
approved in accordance with NEC Class 2.
You can therefore easily configure energy-
limited circuits with PTCB. Instead of an
NEC Class 2 power supply unit, simply use
your powerful standard power supply unit.
Benefit from quicker and easier installation
and testing of your application.

NEC
Class 2
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Electronic circuit breakers

Single-channel circuit breakers —
pluggable and customizable

Build custom applications according to your requirements. The number of loads you
need to protect is irrelevant. Single-channel device circuit breakers can be expanded in
a modular fashion and adapted to the particular situation.
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Customizable

Pre-wire systems and control cabinets with
base elements. Simply install the appropriate
protective plug to suit your individual
requirements at a later date. If the demands
placed on the load change in the meantime,
you can simply replace the protective

plug. The secure latching ensures the

plug remains firmly in place, even in harsh
environments.

Protection against changes

Increase the security of your system
through fixed current values.

This prevents unintentional adjustment

of the channel currents. A large selection

of protective plugs is available with CB E
circuit breakers. The nominal currents range
from 1 to 10 A. Select the right protective
plug for your area of application.

Remote control

The control function of our CB E series
does more than just provide you with the
ability to switch different loads on and off
remotely.

It is also possible to reset a channel that
has tripped. This eliminates the need for
on-site maintenance if no ongoing fault has
occurred.

Remote inspection

Increase the transparency of your system via
our integrated remote messaging function.
In the event of an error, you can obtain an
overview of the problem — regardless of
your location. This lets you find the faulty
channel more quickly and therefore reduces
the corresponding downtimes.

Quick and easy installation

The device circuit breakers can be easily
combined using the unique bridging system
from our standard range. Potentials of

the same type can be connected quickly

and safely. Push-in connection technology
enables you to wire the devices tool-free.
This saves time and costs during installation.

Active current limitation

Active current limitation restricts short
circuit and overload currents to a value
of 1.25 times the nominal current.

This protects the power supply against
excessively high currents and prevents
output voltage dips at the switched-mode
power supply unit. In addition, longer cable
paths between the power supply and load
are possible without negatively impacting
shutdown behavior.
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Electronic circuit breakers

Multi-channel circuit breakers —
compact with tool-free adjustability

CBMC circuit breakers are tailored exactly to your specific requirements. They
combine a compact design with options for individual adjustment. This means that you
can easily and flexibly adjust currents, save space, and reliably protect all applications
with just one device. A version with the 1O-Link interface makes it possible to
integrate the device circuit breakers into the process monitoring and control systems.
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CBMC compact multi-channel electronic circuit breakers

Save space in the control cabinet with

the CBMC, or convert existing systems
with little effort. With the combination

of compact overall width and individual
adjustability, selecting the correct product is
easy. At the same time you save inventory
costs because only one device is required.

The integrated early warning system also
ensures fewer failures with CBMC. When
the set nominal current of a channel reaches
80%, a warning is output via the associated
LED.

This means that you can easily and flexibly
adjust currents, save space, and reliably
protect all applications with just one device.

Intelligent control and comprehensive monitoring with 10-Link

The CBMC portfolio also includes versions
with the 10-Link interface. |O-Link lets you
fully integrate the device circuit breakers
into the process monitoring and control
systems. It gives you a continuous overview
of process-related data, keeping you up to
date at all times and from anywhere.

Device circuit breaker versions equipped
with status output and reset input give you
more diagnostic and control options in your
system. After all, this product provides the
option of remotely resetting the circuit. It
also makes it possible to install the device
circuit breaker in locations that are difficult
to access.

Another version electrically interrupts load
outputs with the help of built-in relays. In
this case, as opposed to other electronic
circuit breakers, the protected output is
not only switched to high impedance in the
event of an error, but is also electrically
isolated.

NEC Class 2 circuits

The 1-4 A version is approved in accordance

with NEC Class 2. You can therefore easily
configure energy-limited circuits with the
CBMC. Instead of an NEC Class 2 power
supply unit, simply use your powerful
standard power supply unit. Benefit from
quicker and easier installation and testing of
your application.

NEC
Class 2
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Electronic circuit breakers

Multi-channel circuit breakers —
highly functional and space-saving

Four to eight channels can be safely protected against overload and short-circuit
currents with CBM multi-channel device circuit breakers. Configuring a device

circuit breaker has never been easier. Using the integrated nominal current assistant,
selecting the appropriate current for the connected load is incredibly easy. This makes
configuration fast, convenient, and simple.
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CBM device circuit breakers with nominal current assistants

The nominal current assistant makes
configuration of the CBM exceptionally
easy. It enables load currents to be adjusted
optimally. Simply turn the potentiometers,
until the optimal current has been found.
The LED indicates when the ideal setting
has been found. Configuring system
protection could not be easier.

Active current limitation restricts short
circuit and overload currents to a value
that is 1.5 to 2 times the nominal current.
This protects the power supply against
excessively high currents and prevents
output voltage dips at the switched-mode
power supply unit. In addition, longer cable
paths between the power supply and load
are possible without negatively impacting
shutdown behavior.
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Analysis and signaling

The currents flowing are constantly
monitored. The CBM not only features

a potential-free signal contact to indicate
capacity utilization, it also has an 80%
output. You are alerted as soon as at least
one channel is being heavily utilized. The
channel that has been switched off can be
easily switched back on remotely via the
Reset RST signal input.

Differentiate between undervoltages and
overvoltages in your system to increase
your system availability. The channels are
shut down in the event of an error in

the operating voltage and the system is
switched to a defined state. The error is
signaled directly via the remote indication
contact. An LED also provides a message
directly on the device.

SIGNALS

8 channels in a narrow installation space

Save space in the control cabinet with the
8-channel CBM E8 device circuit breaker.
Reliably protect eight channels against
overload and short-circuit currents in just
one device with an overall width of only
41 mm. Reduce inventory costs and also
ensure high flexibility in system planning.
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Thermal-magnetic device circuit breakers n

Always the right choice — whether with basic functionality or highly functional. Our
thermal-magnetic device circuit breakers are used in information, communication, and
process technology. Due to the different tripping characteristics, the device circuit
breakers can be used in a wide range of applications. Integrated remote signaling
enables you to permanently monitor the operating state of your system.

CBTM UT 6-TMC
When you opt for the CB TM device circuit The UT 6-TMC device circuit breaker can be
breakers, three tripping characteristics are reset and features a generous marking area.

available for different applications.

More information starting on page 38 More information starting on page 44
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Thermal-magnetic device circuit breakers

Using thermal-magnetic device circuit breakers

Thermal-magnetic device circuit breakers are
used among other things in information and
communication technology as well as process
control. With a variety of versions with
different tripping characteristics, the circuit
breakers are ideally suited for protecting
programmable logic controllers, valves,
motors, and frequency converters.

Tripping characteristics

SFB characteristic curve

Circuit breakers with the SFB tripping
characteristic offer maximum overcurrent
protection, even in large systems with long
cable paths. SFB stands for “selective fuse
breaking,” i.e., selective shutdown. Protective
devices with this characteristic curve prevent
unnecessarily early switch-off in the event

of brief current increases and starting
currents during operation, for example. They
simultaneously prevent unnecessarily long,
persistent overload currents, which may

lead to the dangerous generation of heat in
operating equipment.
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The reactivation and immediate remote
signaling of the operating state ensure high
availability. The different characteristic curves
for this protection technology can even start
critical loads while at the same time providing
secure protection in nominal operation.

M1 characteristic curve

Circuit breakers with the M1 characteristic
curve trip later than those with SFB or F1
characteristic curves. They withstand starting
currents for somewhat longer periods but
consciously respond less swiftly to fault
situations.

In comparison to the direct current
characteristic curve, the alternating current
characteristic curve is dragged forward on
the axis of the nominal current multiple. Even
at a lower multiple of the nominal current,
alternating currents cause the circuit breaker
to trip.
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F1 characteristic curve

Circuit breakers with the F1 characteristic
curve trip quickly. They react very quickly to
overload situations. However, this can lead

to unnecessary shutdowns during operation.
This means they offer optimal protection for
sensitive loads with very low starting current
and thus provide protection over great
distances. End devices, which can be damaged
by temporary overloads and slightly increased
operating current, are also protected by these
circuit breakers.
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Thermal-magnetic device circuit breakers

Pluggable and customizable circuit breakers

Protect your application reliably against overload and short-circuit currents with the
CB TM device circuit breakers. A large range of many different protective plugs is
available for customizing your protection. Take advantage of the numerous features.
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Customizable

Pre-wire systems and control cabinets with
base elements. Simply install the appropriate
protective plug to suit your individual
requirements at a later date. If the demands
placed on a load change in the meantime,
you can simply replace the protective

plug. The secure latching ensures that the
plug remains firmly in place, even in harsh
environments.

Large selection of current values

A large selection of protective plugs is
available in the CB TM range. The nominal
currents range from 0.5 to 16 A. Select
the right protective plug for your area of
application. With the fixed, unchangeable
nominal currents of the plugs, you can
increase the security of your system. This
prevents unintentional changes to the
channel currents.

Device circuit breakers with SFB characteristic curve

Thermal-magnetic device circuit breakers
with SFB tripping characteristic provide
maximum overcurrent protection — even in
large systems with long cable paths.

Protective devices with this characteristic
curve prevent unnecessary prior shutdown
in the event of brief current increases during
operation. They simultaneously prevent
lengthy overload currents, which may lead
to the hazardous generation of heat in
operating equipment.

This tripping characteristic was specifically
developed for use with power supplies that
operate on the basis of SFB Technology.

Combining these two devices ensures
particularly reliable tripping in the event

of a fault, even in the case of long cable
runs between the power supply and end
device. The SFB characteristic curve is
based on characteristic C, but its tolerance
is significantly narrower. The circuit breaker
therefore reaches its tripping current faster
and is tripped sooner. This limits the short-
circuit current and reduces the load on
cables and connected devices.

Quick and easy installation

The device circuit breakers can be easily
combined using the unique bridging system
from our standard range. Potentials of

the same type can be connected quickly
and safely. Push-in connection technology
enables you to wire the devices tool-free.
This saves time and costs during installation.

1- and 2-pos. plugs

Ideal protection for your application. Plugs
with various numbers of positions are
available for this. Choose single-position
plugs for the protection of grounded
systems. Use our two-position plug to
provide protection across all poles, as is
required in insulated systems, for example.
This way, you can ensure optimal protection
for your system.
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Thermal-magnetic device circuit breakers

One-piece and modular, extendable
circuit breakers

The UT 6-TMC device circuit breakers provide optimal basic protection. With their
thermal-magnetic characteristic curve, which is available in various nominal currents,
they reliably protect loads and cables against overload and short-circuit currents.
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Thermal device circuit breakers

Thermal circuit breakers provide optimal protection against overload for your loads
in power distribution systems. When the circuit breaker trips, the integrated switch
function enables immediate reactivation. Unlike a fuse, the circuit breaker does not
need to be replaced. The higher the overload, the faster the thermal device circuit
breaker trips.

I

Thermal device circuit breakers Thermal device circuit breakers
for the DC voltage range for the DC and AC voltage range
The protective plugs can be reset and are The protective plugs can be switched on
suitable for applications up to 40 A DC. and off and are used in applications up to

20 A AC.

More information starting on page 48
More information starting on page 50
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Thermal device circuit breakers

Field of application

Thermal device circuit breakers provide
optimal protection against overload for
inductive and resistive loads in power
distribution systems, control cabinet
engineering, and systems manufacturing. They
are resistant to high starting currents like
those that occur when starting a motor or
switching on a transformer. They are also used
for protecting circuits in battery and onboard
systems. Compared to other protection
technologies, however, thermal circuit
breakers do not offer rapid protection from
short circuits.

Tripping characteristics

The tripping time of thermal device

circuit breakers depends on the overload
current that is flowing and the ambient
temperature. The characteristic curves
show that the tripping time is reached faster
as the overload increases. With smaller
overload currents, it therefore takes longer
for the connected load to be disconnected
from the power supply (Fig. 1).

For circuit breakers with different

nominal currents but the same tripping
characteristics, tripping behavior can also

be visualized as characteristic curve fields
(Fig. 2). Of course, thermal device circuit
breakers respond to the effects of heat. The
ambient temperature can also affect the
tripping time. The circuit breaker trips more
easily at a high ambient temperature and
more slowly at a low ambient temperature.
This behavior is indicated by additional
characteristic curves with corresponding
information.

Function

The tripping element of thermal device
circuit breakers is bimetallic. It may also be

a combination of bimetal and an electrical
heating element. The bimetal consists of

steel and zinc, which is deformed by heat.
When a predefined heat level is reached as

a result of an excessively high current in the
heating element, the thermal bimetal trips the
shutdown mechanism.
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This thermal tripping element makes the
thermal protection more susceptible to higher
ambient temperatures. Thermal device circuit
breakers represent a simple, cost-effective
solution for applications which do not
necessarily require fast and precise shutdown.

Typical tripping characteristics for thermal
circuit breakers:

t Switch time (in seconds)

x| Multiple of the nominal current/tripping
factor

1 Current ranges of the characteristic field
2 Tripping characteristics of the lower
temperature range (blue)

3 Tripping characteristics group 1

4 Tripping characteristics group 2

5 Tripping characteristics of the upper
temperature range (red)
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Two key characteristic curves of thermal circuit breakers
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Thermal device circuit breakers

Space-saving basic protection

With their small design and low installation height, resettable TCP device circuit
breakers are ideal for use in applications with limited installation space. The range
of protective plugs can be distinguished by their color coding in the different rated
currents. Installation is via direct connection of the plug-in base to a suitable and
bridgeable terminal block.
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