






















































































Surge protection and interference suppression filters

Surge protection for the power supply

Type 2 protection for the power supply

VAL-CP-MCB

Branch wiring in the TN-S network

Technical characteristics

Typical installation location

Lightning protection zone
transition

Coordination

Connecting cables

Backup fuses

Products in the catalog
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F1 S, =Sy Spe
AgG mm2 mm2
In sub-distributions or level distributions upstream of the RCD 63 10 10
80 10 10
LPZ Og LPZ 1 100 16 16
LPZ 1 LPZ 2 125 16 16
Coordination with type 1 and type 3 protective devices from 160 25 25
the SEC range is guaranteed 200 25 25
- Refer to the adjacent tables for the required conductor 250 35 2x16
cross sections. > 250 . 5% 16
— For backup fuses > 250 A in relation to PVC-insulated
copper cables, it is not possible to clamp a sufficient cross Table 1: Branch wiring
section for short circuits and ground faults. Special measures
must therefore be implemented in this area to ensure that
the connecting cables are protected against short circuits Urnax (.
and ground faults. Prevent the cables from touching each
other or touching conductive components, e.g., by using AC 250V 2A
spacers, or use cables with increased temperature stability DC 250V 0.05A

(e.g., XLPE/EPR-insulated cables).
- Lay the connecting cables as short as possible, without
loops, and with the largest possible bending radii.

- Can be used without backup fuse in branch wiring
- The integrated overcurrent protection is selective in relation
to upstream F1 fuses = 63 A gG

Page 74

0.14 mm2...1.5 mm?

Table 2: Remote signaling data






Surge protection and interference suppression filters

Surge protection for the power supply
Protection for 24 V potential distribution

TTC type 3 surge protection and
PTCB overcurrent protection

Technical characteristics

Typical installation location - At the 24V potential distribution
- Branch wiring to PTCB device circuit breakers

Lightning protection zone LPZ 1 LPZ 2

transition LPZ 2 LPZ 3

Connection - Max. conductor cross section 4 mmzrigid and 2.5 mm?2
flexible

- Max. load current IL is 6 A for through wiring

Backup fuse in - Without additional backup fuse

branch wiring (for short-circuit currents < 60 A)

- Max. 10 A, when combined with electronic circuit breakers
(PTCB, CBM, CBMC)

Products in the catalog Page 85
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Surge protection and interference suppression filters
Surge protection for the power supply

For further information and full technical data, visit phoenixcontact.net/products PHOENIX CONTACT | 33


















































































































































































































































































































































































































































































































































































































































































































































































































































































































Power supply units and UPS
Uninterruptible power supplies

For further information and full technical data, visit phoenixcontact.net/products PHOENIX CONTACT | 327













































Power supply units and UPS

Uninterruptible power supplies

Selection of UPS modules with integrated energy storage
or integrated power supply

Buffer times for UNO UPS and
STEP UPS

Select your UPS solution here.

Example: 2.5 A needs to be buffered

for 10 minutes:

Solution:
STEP-UPS/24DC/24DC/3

The data is based on an ambient temperature of +20°C.

Buffer times for QUINT CAP

Select your UPS solution here.

Example: 5 A needs to be buffered
for 40 seconds:

Solution:
QUINT4-CAP/24DC/10/8K])

The data is based on an ambient temperature of +25°C.
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To save space in the control cabinet or to
retrofit existing systems easily, UPS versions
with integrated energy storage (QUINT,
UNO, and STEP) or integrated power supply
(MINI and TRIO) are recommended.

Buffer time

Seconds Minutes Hours

Load current

UPS modules with integrated energy storage
[ uNo-UPS/24DC/24DCIBOW

[7] STEP-UPS/24DC/24DC/3/46WH
[7] STEP-UPS/12DC/12DC/4/46WH

Buffer time

Seconds Minutes

15 1

Load current

UPS modules with integrated energy storage
Bl QUINT4-CAP/24DC/3.8/1KI/PT [ QUINT4-CAP/24DC/5/4KJ
[ ] QuINT4-CAP/24DC/10/8KJ



Power supply units and UPS

Uninterruptible power supplies

Buffer times for QUINT UPS and
QUINT BUFFER

Particularly space-saving: UPS module and
energy storage combined in one housing.
It's just a case of connecting a power supply

u pst ream. Buffer time
Seconds Minutes Hours
Select your QUINT UPS or 0.2/0.4(05| 1 |1. 3

QUINT BUFFER here.

Example: 5 A needs to be buffered

for 20 minutes.

Load current

Solution:

QUINT-UPS/24DC/24DC/10/3.4AH

Energy storage
[ ] QUINT4-BUFFER/24DC/20 [l QUINT-UPS/24DC/24DC/5/1.3AH
The data is based on an ambient temperature of +20°C. [l QUINT4-BUFFER/24DC/40 [ ] QUINT-UPS/24DC/24DC/10/3.4AH
Buffer times for MINI UPS and
TRIO UPS
Particularly space-saving: UPS module
and power supply combined in one housing.
It's just a case of connecting an energy
storage device upstream.
Buffer times for MINI DC UPS Buffer time
Select your MINI-BAT for your Minutes Hours
MINI UPS here. 2 3] 5] 6] 7] 8] o w2034/ 1] 2]3
= 05A
Example: 1 A needs to be buffered Y
H 3
for 20 minutes. £ 1sa
3 2A

Solution:
Energy storage for: MINI UPS

MINI-DC-UPS$/24DC/2 and ] i BAaa0ci. o
MINI-BAT/24DC/0.8AH

[ MINI-BAT/24DC/1.3AH

Buffer times for TRIO DC UPS Buffer time

Select your energy storage device Seconds | Minutes Hours

for your TRIO DC UPS here.

112|3|5]|8]|10|15]|20

Example: 10 A needs to be buffered

for 10 minutes.

Load current

Solution:
TRIO-UPS-2G/1AC/24DC/10 and
UPS-BAT/VRLA/24DC/3 4AH o
20A
Energy storage
[ UPS-BAT/VRLA/24DC/1.3AH [l UPsS-BAT/VRLA/24DC/12AH
The data is based on an ambient temperature of +20°C. ‘:I UPS-BAT/VRLA/24DC/3 4AH - UPS-BAT/VRLA/24DC/SBAH

[ ] UPS-BAT/VRLA/24DC/7.2AH

For further information and full technical data, visit phoenixcontact.net/products PHOENIX CONTACT | 343
























Power supply units and UPS
Uninterruptible power supplies

For further information and full technical data, visit phoenixcontact.net/products PHOENIX CONTACT | 351
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The right protection for a circuit

The right choice of protective device
ensures the safe operation of electrical
systems and high system availability.

Miniature circuit breakers protect power
distribution cables in buildings or systems.
To protect the power supply line against
overload, they safely shut down in the event
of a short circuit in the end device. The
circuit breakers have a high switching
capacity of 6 kA upwards.

As the last protection stage for end
devices, thermomagnetic and electronic
circuit breakers offer the most effective
short-circuit and overload protection.

If individual consumers or small function
groups are protected individually, unaffected
system parts can continue operating in the
event of an error, insofar as the overall
process allows this.

A newly installed circuit is protected
appropriately depending on the end device,
the cable length, and the conductor cross
section. The cables must be designed for the
expected operating current, but must also
be able to deal with any potential overload
and short-circuit currents. To provide the
graded protection of system areas, the
selectivity between the individual fuses or
protective devices must be maintained.
This ensures higher system availability as
only the faulty circuit is switched off.

For further information and full technical data, visit phoenixcontact.net/products

Device circuit breakers

Basics

Device circuit breakers are easily accessible
when installed in the control cabinet. This
means they can be switched on again quickly
and easily after tripping. So as not to overload
the power supply, a control cabinet should
not be overpopulated. Sufficient air flow and
cooling also reduces the number of false
tripping events,

Influence of cable lengths on
shutdown behavior

The maximum cable lengths that can be
used between a power supply unit and an
end device are defined by the following
criteria:
— Maximum current of the power supply
— Internal resistance of the circuit breaker
— Cable resistance

The cable resistance is dependent on the
cable length and conductor cross section.
To reduce the cable resistance, the general
principle is to select the shortest cable paths
as early as the installation stage.

The length and cross section determine
the switch-off conditions for a device circuit
breaker.

Cable resistance counteracts a short-circuit
current. In the case of low-power voltage
sources, a short-circuit current can be
limited by the cable resistance to the extent
that safety equipment no longer recognizes
this current as a short-circuit current. For
example, in the case of miniature circuit
breakers with C characteristic, the upper
tripping limit is significantly higher than the
nominal current. Delayed shutdown behavior
in the event of a short circuit is highly likely
when using this safety equipment.

Optimized protective devices with SFB
characteristic or active current limitation
detect that the nominal current has been
exceeded in good time.
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Device circuit breakers

Electronic circuit breakers

Electronic circuit breakers are used in
conjunction with 24 V DC switched-mode
power supply units. They are commonly used
in machine building, shipbuilding, systems
manufacturing, and automation technology.
A combination of current analysis and fast
tripping in the event of a fault avoids the risk
of a switched-mode power supply unit
overload. The output voltage remains in place
at the switched-mode power supply unit
and all other circuits can continue operating.
These circuit breakers are ideal for protecting
relays, programmable controllers, motors,
sensors and actuators, and valves, for example.
Combining electronic circuit breakers with
a switched-mode power supply increases
the availability of systems and machines.

At the heart of an electronic circuit
breaker are the semiconductor electronics,
which these days are generally supported
by intelligent software. The software
differentiates between operating currents
and harmful currents, and transmits
commands to the electronics very quickly.
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.
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The fault detection process works through
the following steps:
— Measurement:
All electrical variables are measured
continuously in order to monitor the
current situation.
— Analysis:
The measured values are analyzed to
determine the appropriate course of
action.
— Classification:
The currents are evaluated and classified.
— Protection and switching:
Depending on the class of the analyzed
current, the load is started or shut down.
The rest of the system 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.
This approach minimizes the duration of
a voltage dip. Despite the event, the system
voltage remains stable. In the event of an
overload current or short circuit, the devices
are promptly switched off.
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Some electronic circuit breakers feature
active current limitation. This function limits
the short-circuit and overload currents,
depending on the product range, to a value
that is 1.25 to 2 times that of the nominal
current. This protects the power supply
against excessively high currents and prevents
a dip in the output voltage at the switched-
mode power supply unit.

Another benefit of this electronic technology
is the ability to virtually completely plan out
the connected load of any DC power supply.
In addition, longer cable paths between the
power supply and load are possible without
negatively impacting the shutdown behavior.



Device circuit breakers

Electronic circuit breakers

The ideal device protection for every
requirement

The product range for electronic circuit
breakers offers a complete portfolio of
devices. Whether the control cabinet has
a modular or block design, the device circuit
breakers always provide the right protection.
In addition, they can be adjusted flexibly
and therefore optimally adapted to the
application.

Information at your fingertips
wherever you are

The current status of device circuit breakers
is permanently indicated. Stay informed of
the system status at all times, anywhere in
the world, thanks to the remote control
and remote signaling function. As soon as a
status changes, this isimmediately forwarded
to the connected systems. This means that
the issue can also be diagnosed remotely.
This reduces the number of service call-outs.

For further information and full technical data, visit phoenixcontact.net/products

Optimum control of system states
Intelligent software is at the heart of

electronic circuit breakers. It continuously

monitors the currents that are present and

performs the following steps:

— Measurement

— Analysis

— Classification

— Protection

— Signaling
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Compatible with Industrie 4.0

Within the scope of Industrie 4.0,
production and processes are becoming
increasingly networked. Data is exchanged
between devices, and is monitored and
controlled from mobile cockpits. When it
comes to integration into complex networks,
data interfaces, such as IO-Link, are playing
an increasingly important role — including
for device circuit breakers.

Easy startup

Easy and tool-free direct insertion.
Push-in connection technology enables
the easy and direct insertion of rigid and
flexible conductors without the need for
great force. This saves time and costs during
installation. Intuitive device operation via
single-button control, a potentiometer or
the nominal current assistant further
simplifies startup.

Everything from a single source

To achieve high system availability,
it is important to consider more than
just individual components. From the
system input voltage to the load voltage,
the components must be coordinated
with each other. Phoenix Contact offers
the right products that will professionally
protect the entire 24 VV DC circuit.
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Device circuit breakers

Electronic circuit breakers

Multi-channel electronic circuit
breakers

Safely protect against overload and
short-circuit currents in a space-saving way.
Thanks to multi-channel device circuit
breakers, you can protect multiple circuits
with just one single device, even in confined
spaces. All channels can be individually
adjusted and can therefore be adjusted as
required to the connected consumers.
An integrated electronic interlock secures
and protects the parameters you have set
from unwanted changes. Push-in connection
technology enables quick and tool-free
installation of the devices.

All devices constantly check the state
of the individual channels. The multi-stage
status indicator reliably informs you of the
current status of the circuits. An early warning
is also generated which indicates utilization
over 80%. All devices also feature remote
signaling.

Thanks to electronic tripping in the event
of a short circuit, the faulty channels are
switched off particularly quickly and precisely.
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CBMC 1-10 A

1-F1

CBMC compact device circuit breaker

With the compact device circuit breakers,
you can protect up to four circuits with a
single device. The product range offers
versions where the nominal current can be
adjusted from 1 Ato4 Aor1 Ato 10 A.
The 1 - 4 A version provides optimum
protection for cables and sensors as well
as NEC Class 2 circuits by means of an
adjusted internal output fuse. Devices with
reset input are also available. They enable
remote restart. The integrated status output
indicates the status of the system.

The product range also includes devices
with |O-Link interface. The interface offers
comprehensive diagnostic options, so
process-related data is always available at
a glance. You can therefore see the set
nominal current, channel current or even
the channel status of the device at all times,
anywhere in the world.

Order the CBMC device circuit breakers
preconfigured. This means the devices will
be tailored precisely to your system. You can
decide whether the preprogrammed current
values can still be modified or whether they
are blocked. Blocked values ensure the safe
operation of your system. Specify all the
relevant features when ordering, so that you
can benefit from easier startup.
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CBM highly functional device circuit
breaker

The CBM device circuit breakers protect
four or eight channels. Both devices protect
nominal currents up to 10 A. A nominal
current assistant helps you to correctly
adjust the channels and makes installation
especially easy. The CBM has a reset input,
so that disconnected channels can be switched
back on again remotely. Furthermore, the
device provides the option of indicating
utilization over 80% via a signal output.

Thanks to the active current limitation,
the current does not exceed a certain
threshold value in the event of a short circuit.
This reduces the load on the power supply,
thereby preventing a voltage drop.
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