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Detailed information on planning and installation is provided 
in DIN EN 62305 [1]. Further, DIN VDE 0100-534 [2] formulates 
secondary conditions for the professional installation of surge 

protection devices (SPDs). Type 1 surge protection devices integrate 
power cables into the lightning protection equipotential bonding 
system; more precisely, at the transition from LPZ (Lightning Protec-
tion Zone) 0 to LPZ 1. In addition, other practical aids are available 
to specialists, for example VdS 2010 [3] (risk-oriented lightning and 
surge voltage protection). These apply not only to classic type 1 surge 
protection devices utilising the spark-gap principle, but also to type 
1 installations based on other technologies.

Observe the regulations

DIN EN 62305-2 [1] (risk analysis) also includes a description on how 
to determine the protection requirements and define the hazard level 
(lightning protection class) for the building to be analysed. On the ba-
sis of the lightning protection class, DIN EN 62305-3 [1] provides plan-
ners with information on implementing the system, for example on:
o Mesh size
o Number of discharge conductors
o Implementation of the grounding system
o Performance of the Type 1 SPD in the low-voltage system

Implementation details regarding planning and installation of SPDs 
are provided in the installation regulation DIN VDE 0100-534 [2]. 
Professional risk analysis is generally too complex for basic physical 
structures and buildings. DIN VDE 0100-534 [2] provides information 
on how to simplify the process: For an approximate calculation, it 
is assumed that half of the lightning current flows into the building 
grounding system and the other half leaves the building through all 
of the electrically conductive systems (see Figure 1).

Figure 1: When lightning strikes, 50 % of the lightning current flows to the 
grounding system and the other 50 % to all of the electrically conductive 
systems.

All cable systems included

All passive and all active electrically conductive systems must be 
taken into account. Passive systems include piping systems, mechani-
cal parts, PEN or PE conductors of electric power systems or cable 
shields. Active systems include all live systems that must not be 
directly grounded. The passive systems are directly connected at the 
lightning protection zone transition; more precisely, at the lightning 
protection zone’s own equipotential bonding. The active systems 
are integrated into the equipotential bonding system using suitable 
surge protection devices.

In this case, not only must the main feeder cable be taken into con-
sideration, but all of the other electrical systems that exit the building. 
These include cables to outside lighting systems, connecting cables 
to electrically operated barriers, or feeder cables to satellite buildings 
(see Figure 2). Further, all of the communication technology systems 
must also be included, for example, fixed-line telephone connections 
as well as data or control lines.

Figure 2: Feeder cables to satellite buildings – the load circuits – should be 
connected to the zone transitions using surge protection devices at the 
equipotential bonding system.

Other directives, for example VdS 2010 [3], also provide planning 
and installation recommendations for typical building constellations. 
These recommendations are also based on many years of experience 
in applying calculation techniques laid down in the various standards.

Technical connection conditions provide information

The relevant technical connection requirements (TAB) should also 
be observed for buildings that are supplied from the public grid. For 
instance, in TAB 2007 [4], Section 12 ‘Selecting protective measures’, 
Paragraph (5) regarding the requirements placed on Type 1 surge 
voltage protection systems, reference is made to the pre-meter direc-
tive ‘Type 1 surge protection devices’. The total of eight secondary 
conditions that must be met, which permit the use of Type 1 surge 
protection devices in main power supply systems, are also described 
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there. For example, only Type 1 surge voltage protection systems 
employing the spark-gap principle are permissible, or Type 1 surge 
protection devices must not cause operating currents to flow through 
condition-monitoring equipment. If no lightning protection class regu-
lation applies for the particular building, then Type 1 surge protection 
devices are stipulated, which should be implemented according to 
lightning protection class I. Type 1 surge protection devices must be 
able to conduct 100 kA (10/350) µs if there is only a main feeder cable 
involved. For situations where the pre-meter directive should not be 
applied, then its requirements also do not have to be implemented. 
For instance, a varistor-based Type 1 surge protection device with a 
discharge capacity of 12,5 kA (10/350) µs per channel can be installed 
in the unsealed upper connection space of a meter distribution panel 
(see Figure 3). In this case, the electromagnetic effects on neighboring 
cable paths or equipment must be taken into account in the planning 
phase and in the actual implementation. Type 1 varistor-based surge 
protection devices can also be used in load circuits that leave the 
building, as well as in industrial applications with their own power 
supply which is independent of the public grid.

Varistor-based arresters

State-of-the-art, varistor-based Type 1 surge voltage devices can, as a 
result of their narrow design, even be professionally installed in areas 
where space is restricted (see Figure 3). They meet all of the require-
ments laid down in the product standard. For instance, an integrated 

disconnect device for all of the protective elements and optical and 
electrical signalling of the function status.
DIN EN 62305-3 [1] specifies that lightning protection systems must be 
checked on a regular basis. This check not only involves the external 
lightning protection system, but also the internal one. When perform-
ing such a check and for the regular insulation checks specified, it is 
therefore advantageous if all of the active elements – including all of 
the protective plugs of the surge protection devices – can be checked 
using a special instrument without interrupting operation and without 
intervening in the installation itself (see Figure 4). The Checkmaster 
from Phoenix Contact can be used as checking device, for example. 
The Checkmaster also documents the results of the check as laid down 
in the lightning protection standard.

Figure 4: An uninterruptible pluggable Type I surge protection device allows 
service and periodic checks to be made without intervening in the installation.

After the check has been completed, protective elements that are out-
side the tolerance limit are replaced by new ones. The elements that 
lie within the specified tolerance are reinstalled in the base element.

Conclusion

In addition to the well-proven Type I surge protection devices based 
on the spark-gap principle, users can now also use varistor-based 
Type 1 devices. State-of-the-art Type I surge protection devices with 
this design fulfill all of the requirements of the relevant regulations and 
directives. They can be professionally and cost-effectively integrated 
into almost any lightning protection system. Moreover, requirements 
relating to regular checks are fully complied with.
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for the complete system.
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