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Interference-free power supply and signal transmission

Fundamental protective measures and devices

Several coordinated protective measures 
and protective devices are necessary 
to ensure comprehensive protection of 
buildings and systems against the impact of 
lightning strikes and surge voltages. These 
can be split roughly into the following 
categories:

External lightning protection:
External lightning protection systems are 
designed to give the lightning bolt a defined 
path to ground and thus prevent it from 
striking the object.

Internal lightning protection:
Internal lightning protection systems are 
designed to prevent dangerous sparking 
within the system.

Grounding and equipotential bonding:
Grounding systems are designed to 
distribute the dissipated lightning current 
into the ground.

Coordinated SPD system
A coordinated SPD system is a multi-level, 
coordinated system of surge protective 
devices.

• Type 1 protection level: 
Powerful lightning current arrester 
(type 1+2 combined lightning current 
and surge arrester or type 1+2 special 
combined lightning current and surge 
arrester)

• Type 2 protection level: 
Protection against surge voltages caused 
by indirect lightning strikes and switching 
operations (type 2 surge protective 
device)

• Type 3 protection level: 
Surge protection for sensitive end devices 
(type 3 device protection)

Three-level protection concept in a building

Main distribution – type 1
Subdistribution – type 2

End device – type 3

Surge voltages – the underestimated danger

Several million lightning strikes occur 
throughout the world every single day. 
Ten percent of these are ground bolts 
with surge currents up to 200,000 amps. 
In addition to the discharges caused by 
thunderstorms, surge voltages also occur 
within local power grids. These are caused, 
for example, by switching operations and 
electrostatic discharges. Whatever their 
cause, time and again surge voltages lead to 
device defects and system failures.
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Interference-free power supply and signal transmission

All-round safety with the protective circuit

The protective circuit principle defines 
complete protection against surge voltages.
An imaginary circle is drawn around the 
devices, plants, or systems to be protected. 
At all points where cables, conductors, or 
lines intersect this circle, surge protective 

devices that correspond to the rated data of 
the respective power supply or signal type 
must be installed. In order to consistently 
protect objects against conducted surge 
voltage couplings, the following areas should 
be considered:

Power supply
Perfectly coordinated protective 
devices for feed-in points, 
distributors, and end devices 
safeguard the power supply.

Transmitter and 
receiver systems
Protective devices for 
protecting company and cellular 
communications as well as for 
satellite and radio systems ensure 
interference-free reception.

MCR technology
Optimized protective 
devices are available for 
the various signal types and 
measuring principles. 

Information 
technology
High-speed protection 
(CAT.6+) for data 
and communication 
technology.
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Your advantages

 ǅ Can be used in all conventional power supply systems

 ǅ High system availability with spark gap technology 
without line follow current

 ǅ Consistent protection across all protection levels

 ǅ Space-saving and cost-effective installation

Surge protection for power supplies

The product family for the protection  
of power supply systems
The surge protective devices of the Safe Energy Control product family form a 
comprehensive easy-to-install package which combines maximum performance with 
high durability. This gives electronic loads reliable protection and reduces maintenance 
costs. Installing the surge protective devices is easy, cost-effective, and space-saving.

8 Phoenix Contact



Type 1+2, type 2, and type 3 surge protective devices

Type 1+2 combined lightning 
current and surge arrester
Typical installation location: feed-in. Satisfies 
requirements on test class T1 (lightning 
current arrester) and T2 (surge protective 
device).

Type 2 surge protective device
Typical installation location: subdistribution 
systems, machine control cabinets. Surge 
protective device in accordance with test 
class T2.

Type 3 device protection
Typical installation location: Directly at 
the end device. Surge protective device in 
accordance with test class T3.

Type 1+2 special combined lightning current and surge arrester

The type1+2 special combined lightning 
current and surge arrester differs 
fundamentally from the type 1+2 version. 
This is because the type 1+2 special 
combined lightning current and surge 
arrester contains two independent 
protective devices that are connected in 
parallel in a very small space. A combination 
of a type 1 spark gap without line follow 
current and a type 2 varistor arrester in one 
protective device.

The voltage-switching spark gap 
(SPD type 1+2) works ideally in 
combination with a voltage-limiting varistor 
(SPD type 2). In this combination, two 
autonomous protective devices in one 
compact block ensure optimum response 
behavior, optimal system protection, and a 
long service life for the components.

The type 1+2 special combined lightning 
current and surge arrester is perfectly suited 
for maximum protection of installations and 
devices.

Type 1+2 combined lightning current and surge arresters with 
integrated backup fuse

The FLT-SEC-HYBRID is a combination of 
a spark gap without line follow current and 
a surge-proof fuse, and can therefore be 
used without a separate backup fuse. This 
means that long cable routes from and to 
the backup fuse are no longer needed. This 
has further positive effects on the voltage 
protection level.

With a short-circuit current rating up to 
100 kA, use in large power distribution 
systems is also possible.

Type 1+2 special combined lightning current and 
surge arrester – FLT-SEC-T1+T2-3S-350

Type 1+2 combined lightning current and 
surge arrester – FLT-SEC-H-T1-1C-264/25

 
Su

rg
e 

pr
ot

ec
tio

n 
fo

r 
po

w
er

 s
up

pl
ie

s

Phoenix Contact 9



Universal protection for power supply systems

For universal use

With the surge protective devices of the 
SEC family, you can protect practically 
any power supply in standard applications 
against surge voltages.
From system manufacturing and machine 
building, to building installation, right 
through to infrastructure applications, the 
broad portfolio of the SEC family features 
products for comprehensive protection 
concepts.
All of the type 1+2, type 2, and type 3 surge 
protective devices feature extraordinary 
durability and high performance in the field 
of lightning current and surge protection.

Installation is cost-effective and space-saving 
due to the uniform compact design of the 
surge protective devices and the fact that 
they do not need a backup fuse.

Tailored to the demand 

The FLT-SEC-ZP2 combined lightning 
current and surge arrester has been 
designed specially for installation on the 
40 mm busbar system. It is very easy to 
mount and saves space. Naturally, it satisfies 
all of the necessary technical requirements 
of the VDE-AR-N 4100 code of practice.
The FLT-SEC-ZP2 fits into every meter 
cabinet, regardless of the manufacturer. 
Feed-in can be done flexibly via the 
SH switch, a feed-in adapter, or busbar 
terminals.
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Advantages for your control cabinet manufacturing

With coordinated voltage versions, the surge protective devices of the SEC family can be used in all conventional power supply systems for standard 
installation applications.

Efficient
Plan your control cabinets more efficiently and 
easily with compact surge protective devices 
for backup-fuse-free applications. Due to their 
a uniform design and uniform haptics, installing 
the SEC family products is very easy. 

Pluggable
Consistent plugability ensures a high degree 
of convenience, for example when taking 
insulation measurements in the system. 
Instead of reaching into the system, simply pull 
the plug. In the unlikely event of a defective 
protective plug, it is very easy to replace.

Testable
Standard-compliant testing and 
documentation. Use the CHECKMASTER 2 
to test the condition of pluggable surge 
protection modules. At the same time, 
you can also document the tests directly in 
accordance with IEC 62305.

Building installation

Power supply

Telecommunications

Machine building

Wind power

Data centers

Infrastructure

For installation in any control cabinet
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Your advantages

 ǅ Optimally tailored protection thanks to sector-specific 
products

 ǅ Robust and durable with test methods designed for 
the installation location

 ǅ Market-specific products for compliance with regional 
standards and stipulations

Surge protection for power supplies

The ideal protection for special requirements
Provide ideal protection for your systems and investments with products tailored 
specifically to various requirements – whether for photovoltaic applications, 
wind turbine generators, or e-mobility charging stations. You will surely find the 
right surge protection for your special requirement.
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Application-related protection for different applications

The specialists
From renewable energies through to machine 
building. VALVETRAB, the variable specialists 
for different applications. 

The robust ones
POWERTRAB products are extremely robust 
high-performance lightning arresters for 
applications in harsh conditions and exposed 
locations.

The minimalists
BLOCKTRAB T2 products are ideally suited 
for protecting LED street lighting. Optimum 
protection in the tightest spaces. 

Surge protection for all energy sectors

With the right surge protection, you ensure 
the availability of your application.  
Whether for renewable and thus clean energy 
generation or for the mobility of the future, 
the right protection against surge voltages is 
simply essential.
Networked buildings, industrial systems, and 
the associated infrastructure are the basis 
for automated value creation. These should 
be equipped with surge protection specially 
developed for this purpose. 

Photovoltaics Wind power E-mobility Building 
installation

Machine 
building Infrastructure

Page 29 Page 31 Page 30 Page 28 Page 27 Page 30
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The right surge protection for your application

Machine building and systems manufacturing

Control cabinets are the control centers 
of electrotechnical systems and production 
facilities. They therefore have to be 
protected accordingly with care.
The sensitive electronic components in the 
control cabinet have to be protected reliably 
against surge voltages. They are particularly 
susceptible to damage caused by lightning 
currents and surge voltage coupling across 
the power grid.

In order to avoid costly failures and 
downtimes, surge protection should be 
taken into consideration as early as when 
planning the system components and their 
supply.

In our broad portfolio of surge protective 
devices for various applications in machine 
building and systems manufacturing, you 
will find the right protection for your 
application.

Protective devices with specially tailored 
voltage ranges, integrated, coordinated 
backup fuses, or, upon request, even 
versions designed to meet the requirements 
of global markets increase the availability of 
your systems and thus protect against costly 
production downtimes.

Photovoltaic systems

Solar power is an essential source of 
renewable energy. Decreasing system costs 
mean that photovoltaic power generation 
systems are attractive not only from an 
ecological perspective. They are also 
extremely competitive from an economic 
point of view when compared with 
conventional power generation. In order to 
provide optimum protection against surge 
voltages for the various system parts such 
as PV panels, inverters, and battery storage 
systems, surge protection must be used.

The parameters on the DC side of 
photovoltaic systems differ substantially 
from those on the AC side. High system DC 
voltages are generated and a photovoltaic 
generator is operated close to its short-
circuit current. Fuse mechanisms that are 
typically used for AC applications, such as 
backup fuses, are not used here. Due to 
these special features of the DC side, surge 
protective devices that have been specifically 
developed for photovoltaic systems must 
be used.

Phoenix Contact provides a broad product 
range of surge protective devices specially 
designed for the DC side of photovoltaic 
systems.
Type 1+2 combined lightning current 
and surge arresters as well as type 2 for 
generator voltages of up 1,500 V DC are 
included in this portfolio. Here, you can 
choose between plug-in and non-plug-in 
versions. 
Naturally, our portfolio does not just 
include suitable DC and AC surge 
protection for your photovoltaics 
application, but also string combiner 
boxes (SCBs) for rooftop systems and 
ground-mounted systems. 

More information on this topic at:  
phoe.co/pv-surge

Increased system availability

Uninterruptible energy generation
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Wind power

Whether on rough seas, flat coastal 
landscapes, high plateaus, or wide plains, 
wind turbine generators (WTGs) are 
exposed to extreme weather conditions 
wherever installed. These systems, which 
are up to 200 m high, are particularly at 
risk during thunderstorms. It is therefore 
very important to protect the electrical and 
electronic system parts and components 
against lightning currents and surge voltages. 
If a WTG fails, this results in both high yield 
losses and costly maintenance work.

With its robust housing, the 
POWERTRAB type 1+2 combined lightning 
current and surge arrester is specially 

designed for harsh conditions. Featuring a 
rated voltage of 800 V AC and a discharge 
capacity of 35 kA per channel, it is ideal 
for use in 690 V IT grids in wind turbine 
generators. 

In addition, the VAL-MS 750 and 800 
versions provide specially designed 
protection for the rotor and stator in wind 
turbine generators.

E-mobility

Charging stations and home chargers must 
be available at all times – day and night, 
and in any weather. In order to protect the 
charging infrastructure of your connected 
e-vehicle against surge voltages caused by 
lightning strikes or switching operations, it 
is included in a comprehensive overvoltage 
protection concept. 

This allows you to ensure that the charging 
process continues uninterrupted and 
unaffected by surge voltages, and that your 
electric car is ready for use at any time.

With VAL-EV surge protection, specially 
developed for charging stations, you can 

safely and reliably protect the sensitive 
electronic components installed in them. 
The type 1+2 and type 2 protective devices 
are the ideal protection for the charging 
infrastructure, and thus also increase the 
availability of your electric vehicle.

Infrastructure

LED technology provides durable solutions 
for road and building lighting. Premature 
blackouts caused by surge voltages 
significantly reduce the savings potential 
of energy-saving LED lights. This is often 
caused by ballasts which are sensitive to 
transient voltages. The dimensions of the 
BLOCKTAB type surge protective devices 
allow them to be installed directly in the 
light. Due to the increased insulation, 
they can be used in LED applications in 
protection class II equipment without any 
further measures. 

Depending on requirements, the devices 
can be installed in through-wiring or branch 
wiring and are designed either as versions 
for lights with a grounded connection 
(L, L', N, PE) or for lights with an insulated 
connection (L, L', N).

Safe system operation in exposed locations 

Protection for the charging infrastructure

Consistent availability
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Your advantages

 ǅ Variable in installation with different designs

 ǅ Powerful protection for AC and DC applications 
enables use in a variety of applications

 ǅ Disconnect device provides increased safety in the 
event of electrical and thermal overload

Surge protection for power supplies

The extra protection 
for sensitive end devices
Modern residential and commercial buildings are increasingly becoming more 
intelligent. There is no longer any family home or commercial building without the 
sensitive technology that belongs to everyday life. To protect these sensitive end 
devices, you need type 3 device protection as the third and last protection level. The 
important requirement is that type 2 surge protection must already be installed in the 
subdistribution.
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Device protection for different applications

Intermediate plugs
The adapters for mains sockets are ideal for 
retrofitting surge protection upstream of 
electronic end devices.

Installation boxes and ducts
The hidden device protection system for 
installation boxes, cable ducts, and underfloor 
systems.

PCB mounting
Surge protection directly on the printed 
circuit board. Powerful for single-phase 
applications in particularly small devices.

Surge protection for I/Os and controllers

Based on the 6 mm wide TERMITRAB 
complete range, the TTC type 3 protects 
the 24 V power supplies of end devices 
such as I/Os and controllers against surge 
voltages from the field. 

Moreover, the TTC type 3 can be used 
to protect a potential distribution system 
from the CLIPLINE complete terminal 
block program and PTCB device circuit 
breakers directly against surge voltages. Of 
the same contour as the TTC type 3, the 
PTCB electronic circuit breakers are the 
ideal overcurrent protection for your end 
devices.

More information on electronic circuit 
breakers at:  
phoe.co/electronic-circuit-breakers

Protect potential distribution systems directly 
against surge voltages.

 
Su

rg
e 

pr
ot

ec
tio

n 
fo

r 
po

w
er

 s
up

pl
ie

s

Phoenix Contact 33



Protection directly at the end device

Surge protection and power supply for high system availability

For extreme operating conditions, use 
the ideally matched combination of 
the PLUGTRAB SEC surge protective 
device and the powerful 4th generation 
QUINT POWER power supply.

Higher current carrying capacity
Using harmonized surge protective 
components enables symmetrical current 
distribution when overvoltage occurs.

Up to ten times higher protection
By using the type 3 PLT-SEC surge 
protective device, the QUINT POWER 4th 
generation power supply is ten times better 
able to withstand surge currents than it 
would be without the protection.

Double the life expectancy
A comparison to uncoordinated products 
shows that our combination of PLT-SEC 
surge protection and QUINT POWER 4th 
generation power supply doubles the power 
supply’s life expectancy.

5-year warranty
If your 4th generation QUINT POWER 
becomes damaged in the first five years 
following purchase despite the using 
this combination, you will receive a free 
replacement.

For further information and conditions, see 
our website at: 
phoe.co/perfectteam

For an overview of the PLT-SEC type 3 
product, see page 36.

A strong team combining surge protection and a 
power supply.

Surge protection for printed-circuit boards

The PRINTRAB series enables powerful 
type 2 surge protection in a confined space. 
Installed directly on the PCB, it provides 
protection for single-phase applications in 
very small devices. There are numerous 
fields of application, such as the future 5G 
communication system and integration into 
inverters.

High-level protection in the tightest spaces
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Protection directly at the end device

Building installation

Modern residential buildings feature 
comprehensive technical equipment 
that makes life easier. Devices failing 
due to a surge voltage do not just cause 
an inconvenience. Expensive repairs or 
time-consuming claims settlements are also 
unpleasant consequences.
When making decisions about how to 
protect devices, you should never exclude 
the use of type 3 device protection.

More information on this topic:  
phoe.co/spd-building

Type 3 device protection as an intermediate plug

The adapters for mains sockets are ideal 
for retrofitting surge protection upstream 
of electronic end devices. A green LED 
indicates the surge protection function of 
the protective device. Optimum protection 
is provided for all connected loads. 
Moreover, intermediate plugs with 
interface protection are available. These 
simultaneously protect the power supply 
and another interface, such as a TV or 
telecommunications (TAE) interface, against 
surge voltages.

Increased safety for your home

“Hidden” surge protection for permanent installations

Easy retrofitting with intermediate plugs

Type 3 device protection with a compact design

With the type 3 device protection of the 
BLOCKTRAB product family, you can 
provide hidden protection for end devices.
The BLT-T3 is installed in device sockets, 
cable ducts, and underfloor systems.
The BLT-SKT is installed on the rear of 
standard sockets. The connected loads 
remain in operation even in the event of an 
overload.
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Process technology

Transient overvoltages are often indirectly 
coupled into copper cables, e.g. when 
lightning strikes in the vicinity. These cause 
defects in electronic MCR systems in 
process technology systems, which can lead 
to system downtime and costly repair work. 
Surge protection designed specifically to 
protect your system against surge voltages 
is always recommended. This ensures that 
your system is in stable condition over the 
long term. The comprehensive portfolio 
includes an optimized circuit for every 
application. The surge protective devices 
feature a variety of additional functions that 
make maintenance easier in large processing 
systems. Products with an integrated 

disconnect knife enable separation between 
the controller and the field cable, for 
example. This allows maintenance work 
and measurements to be carried out 
easily. Product families for potentially 
explosive areas and for direct installation on 
measuring heads complete the portfolio.

Wind turbine generators

Maximum system availability, safe operation, 
and efficient maintenance are required 
to optimize the energy yield from wind 
turbine generators. Surge protection for 
MCR technology helps you in reaching these 
goals. Wind turbine generators are installed 
in exposed locations. They are often the 
tallest structures in the area, so they are 
hit by many lightning strikes. A broad 
portfolio of surge protective devices makes 
it possible to protect the high number of 
sensors in a wind turbine generator. System 
availability is optimized. This provides 
optimum protection of systems for blade 
load monitoring, wind measurement, speed 
measurement, and condition monitoring of 

the system. State monitoring with a remote 
signaling option for surge protective devices 
is available to ensure efficient maintenance. 
Even the harsh ambient conditions in which 
a wind turbine generator operates cannot 
impede optimal protection. 

Water and wastewater treatment

High system availability and a comprehensive 
maintenance concept are crucial for 
state-of-the-art system operation in water 
and wastewater treatment. Using surge 
protection for the MCR technology is 
recommended for ensuring this level of 
system availability. Moreover, the various 
surge protective devices feature a variety of 
different additional functions. This means, 
for example, that the surge protection 
state can be continuously monitored in a 
central control room using remote signaling 
options. This ensures that less work is 
required in the maintenance of outdoor 
structures such as groundwater wells or 
wastewater pumping stations. Moreover, it 

is possible to use products with integrated 
knife disconnection to simplify the 
maintenance and diagnostics of connected 
field devices. Even harsh ambient conditions 
are no challenge. The portfolio of surge 
protective devices for MCR technology 
features solutions for safeguarding various 
interfaces in the water and wastewater 
treatment industry.

Stable processes even in extreme weather 
situations

Protected signal circuits at lofty heights

Clean water with high system availability

Typical applications for MCR products
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Photovoltaics

Data networking is playing an ever 
increasing role in photovoltaic systems. 
Due to the decentral structure in ground-
mounted systems, transmission systems 
are particularly exposed to the dangers of 
coupled, transient overvoltages. Sensors, 
data loggers, and transmission systems 
ensure the comprehensive, split-second 
recording of PV performance data and 
meteorological measured values. Permanent 
availability is prerequisite for the stable 
operation of such a system. It is necessary 
to use special surge protection products 
to protect the copper-based transmission 
systems against transient surge voltages 
during storms. In the worst case, a transient 

overvoltage can cause a complete failure of 
the system monitoring system if control and 
data cables are unprotected. Depending on 
requirements, our comprehensive portfolio 
includes the perfect surge protective 
devices to protect measurement, control, 
and data cables in photovoltaic projects.

Railway infrastructure

Control command and signaling technology 
is the foundation for safe and reliable railway 
operations. Secured rail routes are set up 
in the signal boxes. Switches are set and 
the corresponding signals are switched. 
The external signal technology systems 
do not just output signals. These often 
include other components as well, such as 
axle counters and track vacancy reporting 
devices, which are necessary for smooth 
railway operations. Overvoltages caused by 
atmospheric disturbances or sparkovers on 
the contact wires, for example, can occur 
at any time in the extensive rail network. 
Therefore, appropriate lightning and surge 
protection for the measurement and 

frame data from external signal technology 
systems and the controllers in the signal 
box against transient coupling in the signal 
lines is essential. Railroad technology often 
uses high signal voltages for control, so the 
surge protective devices of the CLIXTRAB 
product family provide ideal protection for 
this type of application.

Transportation infrastructure

Transient overvoltages caused by lightning 
or by switching operations can damage 
devices and installations or cause them 
to fail completely. Although they run 
underground, tunnels are not automatically 
protected from these events. A large 
amount of safety equipment is installed in 
every tunnel. Starting with ventilation and 
air exhaust systems, through emergency 
lighting, right through to the controllers 
for variable traffic signs, operation of the 
equipment must be assured. A failure due 
to a surge voltage will result in the tunnel 
being closed for repairs. Therefore, each 
interface needs appropriate protection. 
Our broad range of products features 

the perfect solution for every application: 
for example, surge protection for fast 
data communication and intelligent surge 
protection for the MCR technology. 
In order to guarantee uninterrupted 
protection for the tunnel, intelligent 
components such as the PLUGTRAB PT-IQ 
issue a signal as soon as the power limit is 
reached. This enables you to replace the 
surge protective device before a failure 
occurs, meaning that the tunnel continues 
to operate unimpeded.

Prevention of complete PV facility failures

Modern railway infrastructure with surge 
protection

Safely through the tunnel thanks to surge 
protection
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