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Figure 1

Churches are buildings of high cultural value and places of
public assembly. Therefore, they must be equipped with per-
manently effective lightning protection systems as described
in chapter 18 of Supplement 2 of the German DIN EN 62305-3
lightning protection standard.

Figure 1 shows an example of the equipment frequently in-
stalled in churches. The circuit of the control line of the bell
controller is illustrated in detail in Figure 2.

If the separation distance s is maintained between the down
conductors/lightning current carrying parts and the cables in-
stalled in the steeple, flashover is not to be expected, however

2 ~peHN,—

Principle of external and internal lightning protection for a church with steeple

electromagnetic coupling may occur. The following measures
can be taken to minimise electromagnetic coupling:

= Short cable lengths
= No/little loop formation

If these measures are not feasible, surge protective devices
must be installed.

Lightning equipotential bonding

A lightning protection system requires lightning equipotential
bonding for metallic systems and all buried cables entering
the building. In case of churches, equipotential bonding must

WPX042/EN/0122 © 2022 DEHN SE
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Figure 2 Example of surge protective devices for the bell controller

WPX042/EN/0122 © 2022 DEHN SE

always be established for the low-voltage supply and other
cables, if any (e.g. escape lighting).

Surge protection

Cables laid in the bell tower and nave are often very long or
form loops. This mainly applies to the cables for the electric
clock tower and the bell controller. Nowadays, both systems
are time synchronised via the DCF 77 signal.

Unless the hymn board is radio controlled, electromagnetic
coupling has to be expected here, too.

In addition to the systems described above, the pipe heating
system, electronic organ and sound system are also suscepti-
ble to electromagnetic coupling.

el 3



White Paper: Surge protection for churches

DSH TT 255 (941 310)

m Application-optimised and prewired spark-gap-based type 1 and type 2 combined lightning current and surge arrester

m Compact design due to space-saving spark gap technology with a width of only 1 module / pole
m Allows compact lightning equipotential bonding including protection of terminal equipment

Figure without obligation

Type
Part No.
SPD according to EN 61643-11 / IEC 61643-11

Energy coordination with terminal equipment (< 10 m)

Nominal voltage (a.c.) (Uy)

Max. continuous operating voltage (a.c.) (Uc)

Lightning impulse current (10/350 ps) [L1+L2+L3+N-PE] (loa)
Specific energy [L1+L2+L3+N-PE] (W/R)

Lightning impulse current (10/350 ps) [L-N]J/[N-PE] (linp)
Specific energy [L-NJ/[N-PE] (W/R)

Nominal discharge current (8/20 ps) [L-N]/[N-PE] (l,,)
Voltage protection level [L-N]/[N-PE] (Up)

Follow current extinguishing capability [L-N]/[N-PE] (I5)
Follow current limitation / Selectivity

Response time (ta)

Max. mains-side overcurrent protection

Temporary overvoltage (TOV) [L-N] (Ur) — Characteristic
Temporary overvoltage (TOV) [N-PE] (U;) - Characteristic
Operating temperature range (Ty)

Operating state / fault indication

Number of ports

Cross-sectional area (L1, L2, L3, N, PE, &) (min.)
Cross-sectional area (L1, L2, L3, N, PE, &) (max.)
For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Extended technical data:

Voltage protection level [L-PE] (Up)

Weight

Customs tariff number (Comb. Nomenclature EU)
GTIN

PU
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Basic circuit diagram DSH TT 255
Application-optimised and prewired combined lightning current and surge arrester for TT and TN-S systems (3+1 configuration).

72 7170 435
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DSH TT 255
941 310
type 1 + type 2/ class | + class Il

type 1 + type 2 + type 3
230/400 V (50 /60 Hz)
255V (50 / 60 Hz)

50 kA
625.00 kJ/ohms
12.5/50 kA
39.06 / 625.00 kJ/ohms
12.5/50 kA
<15/<1.5kV
25 KArms / 100 A
no tripping of a 32 A gG fuse up to 25 kA (prosp.)
<100 ns
160 A gG
440V / 120 min. — withstand
1200 V / 200 ms — withstand
-40°C ... +80 °C
green / red
1
1.5 mm?’ solid / flexible
35 mm’ stranded / 25 mm?’ flexible
35 mm DIN rails acc. to EN 60715
thermoplastic, red, UL 94 V-0
indoor installation
IP 20
4 module(s), DIN 43880
KEMA, VDE, UL

2.0kV
480 g
85363090
4013364131798

1 pc(s)
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Dimension drawing DSH TT 255
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DEHNgap CS

DGP C S (952 030)

m Specifically designed for use in "3+1" and "1+1" circuits of TT systems according to IEC 60364-5-53 between neutral conductor N and
protective conductor PE

m High discharge capacity

® Two-part surge arrester consisting of a base part and plug-in spark-gap based protection module

—a— = 'j43'5:
L L] _ 66
Figure without obligation
Basic circuit diagram DGP C S Dimension drawing DGP C S

N-PE surge arrester; FM version with floating remote signalling contact.

Type
Part No.
SPD according to EN 61643-11 / IEC 61643-11

Energy coordination with terminal equipment (< 10 m)
Max. continuous operating voltage (a.c.) (Uc)
Nominal discharge current (8/20 ps) (1,,)

Max. discharge current (8/20 ps) (Imax)

Follow current extinguishing capability (I5)
Lightning impulse current (10/350 us) (limp)
Voltage protection level (Up)

Response time (ta)

Temporary overvoltage (TOV) (U1) — Characteristic
Operating temperature range (Ty)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Weight

Customs tariff number (Comb. Nomenclature EU)
GTIN

PU

DGPC S
952 030
type 2/ class Il

type 2 + type 3
255V (50 / 60 Hz)
20 kA
40 kA
100 As
12 kA
<1.5kV
<100 ns
1200 V / 200 ms — withstand
-40°C ... +80°C
green / red
1
1.5 mm?solid / flexible
35 mm’stranded / 25 mm®flexible
35 mm DIN rails acc. to EN 60715
thermoplastic, red, UL 94 V-0
indoor installation
IP 20
1 module(s), DIN 43880
KEMA, VDE, UL
11149
85363030
4013364108530
1 pc(s)

WPX042/EN/0122 © 2022 DEHN SE
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DEHNguard S

DG S 275 (952 070)

® Multi-purpose surge arrester consisting of a base element and a plug-in protection module
m High discharge capacity due to heavy-duty zinc oxide varistor
® High reliability due to "Thermo Dynamic Control" SPD monitoring device

Figure without obligation

Basic circuit diagram DG S 275

= «'7:43'5::
- 66

Dimension drawing DG S 275

Pluggable single-pole surge arrester consisting of a base part and a plug-in protection module.

Type
Part No.
SPD according to EN 61643-11 / IEC 61643-11

Energy coordination with terminal equipment (< 10 m)
Nominal voltage (a.c.) (Uy)

Max. continuous operating voltage (a.c.) (Uc)

Max. continuous operating voltage (d.c.) (Uc)
Nominal discharge current (8/20 ps) (l,)

Max. discharge current (8/20 ps) (Imax)

Voltage protection level (Up)

Voltage protection level at 5 kA (Up)

Response time (t))

Max. mains-side overcurrent protection

Short-circuit withstand capability for max. mains-side overcurrent
protection (lsccr)

Temporary overvoltage (TOV) (U1) — Characteristic
Temporary overvoltage (TOV) (U1) — Characteristic
Operating temperature range (Ty)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Weight

Customs tariff number (Comb. Nomenclature EU)
GTIN

PU

DG S 275
952 070
type 2/ class Il

type 2 + type 3
230V (50 / 60 Hz)
275V (50 / 60 Hz)

350 V
20 kA
40 kKA
<1.5kV
<1kV
<25ns
125 A gG

50 kAims
335V /5 sec. — withstand
440 V / 120 min. — safe failure
-40 °C ... +80 °C
green / red
1
1.5 mm?” solid / flexible
35 mm? stranded / 25 mm®flexible
35 mm DIN rails acc. to EN 60715
thermoplastic, red, UL 94 V-0
indoor installation
IP 20
1 module(s), DIN 43880
KEMA, VDE, UL,CSA
130g
85363030
4013364108493
1 pc(s)

© —~peiN~
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DEHNguard

DG M TT 2P 275 (952 110)

m Prewired complete unit consisting of a base part and plug-in protection modules
® High discharge capacity due to heavy-duty zinc oxide varistors / spark gaps
® High reliability due to "Thermo Dynamic Control" SPD monitoring device

Figure without obligation

Type
Part No.
SPD according to EN 61643-11 / IEC 61643-11

Energy coordination with terminal equipment (< 10 m)
Nominal voltage (a.c.) (Uy)

Max. continuous operating voltage (a.c.) [L-N] (Uc)
Max. continuous operating voltage (a.c.) [N-PE] (Uc)
Nominal discharge current (8/20 ps) (l,)

Max. discharge current (8/20 ps) (Imax)

Lightning impulse current (10/350 us) [N-PE] (limp)
Voltage protection level [L-N]J/[N-PE] (Ug)

Voltage protection level [L-N] / [N-PE] at 5 kA (Up)
Follow current extinguishing capability [N-PE] (l5)
Response time [L-N] (ta)

Response time [N-PE] (ta)

Max. mains-side overcurrent protection

Short-circuit withstand capability for max. mains-side overcurrent
protection (Isccr)

Temporary overvoltage (TOV) [L-N] (U7) — Characteristic
Temporary overvoltage (TOV) [L-N] (U7) — Characteristic
Temporary overvoltage (TOV) [N-PE] (U;) — Characteristic
Operating temperature range (Ty)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Extended technical data:

Voltage protection level [L-PE] (Up)

Weight

Customs tariff number (Comb. Nomenclature EU)

GTIN

PU

Basic circuit diagram DG M TT 2P 275
Modular surge arrester for use in single-phase TT and TN systems (1+1 configuration).
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Dimension drawing DG M TT 2P 275

DG M TT 2P 275
952 110
type 2/ class Il

type 2 + type 3
230V (50 / 60 Hz)
275V (50 / 60 Hz)
255V (50 /60 Hz)

20 kA
40 kKA
12 kKA
<15/<15kV
<1/15kV
100 As
<25ns
<100 ns
125 A gG

50 kAms
335V /5 sec. — withstand
440V /120 min. — safe failure
1200 V / 200 ms — withstand
-40 °C ... +80 °C
green / red
1
1.5 mm?’ solid / flexible
35 mm” stranded / 25 mm®flexible
35 mm DIN rails acc. to EN 60715
thermoplastic, red, UL 94 V-0
indoor installation
IP 20
2 module(s), DIN 43880
KEMA, VDE, UL

1.5kV
242 g
85363030
4013364108417

1 pc(s)

WPX042/EN/0122 © 2022 DEHN SE
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DEHNguard

DG M TT 275 (952 310)

m Prewired complete unit consisting of a base part and plug-in protection modules
® High discharge capacity due to heavy-duty zinc oxide varistors / spark gaps
® High reliability due to "Thermo Dynamic Control" SPD monitoring device

Figure without obligation

Type
Part No.
SPD according to EN 61643-11 / IEC 61643-11

Energy coordination with terminal equipment (< 10 m)
Nominal voltage (a.c.) (Uy)

Max. continuous operating voltage (a.c.) [L-N] (Uc)
Max. continuous operating voltage (a.c.) [N-PE] (Uc)
Nominal discharge current (8/20 ps) (l,)

Max. discharge current (8/20 ps) (Imax)

Lightning impulse current (10/350 us) [N-PE] (limp)
Voltage protection level [L-N]J/[N-PE] (Ug)

Voltage protection level [L-N] / [N-PE] at 5 kA (Up)
Follow current extinguishing capability [N-PE] (l5)
Response time [L-N] (ta)

Response time [N-PE] (ta)

Max. mains-side overcurrent protection

Short-circuit withstand capability for max. mains-side overcurrent
protection (Isccr)

Temporary overvoltage (TOV) [L-N] (U7) — Characteristic
Temporary overvoltage (TOV) [L-N] (U7) — Characteristic
Temporary overvoltage (TOV) [N-PE] (U;) — Characteristic
Operating temperature range (Ty)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Extended technical data:

Voltage protection level [L-PE] (Up)

Weight

Customs tariff number (Comb. Nomenclature EU)

GTIN

PU

Basic circuit diagram DG M TT 275
Modular surge arrester for use in TT and TN-S systems (3+1 configuration).
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Dimension drawing DG M TT 275

DG M TT 275
952 310
type 2/ class Il

type 2 + type 3
230/400 V (50 /60 Hz)
275V (50 / 60 Hz)
255V (50 /60 Hz)
20 kA
40 kKA
12 kKA
<15/<15kV
<1/15kV
100 As
<25ns
<100 ns
125 A gG

50 kAms
335V /5 sec. — withstand
440V /120 min. — safe failure
1200 V / 200 ms — withstand
-40 °C ... +80 °C
green / red
1
1.5 mm?’ solid / flexible
35 mm” stranded / 25 mm®flexible
35 mm DIN rails acc. to EN 60715
thermoplastic, red, UL 94 V-0
indoor installation
IP 20
4 module(s), DIN 43880
KEMA, VDE, UL

1.5kV
405 g
85363030
4013364108479

1 pc(s)

8 ~“peiN,~
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DFL M 255 (924 396)

m Acoustic fault indication
® Compact design

® For use in flush-mounted systems, cable ducts and flush-type boxes

e —

Figure without obligation

Type

Part No.

SPD according to EN 61643-11/ IEC 61643-11
Nominal voltage (a.c.) (Uy)

Max. continuous operating voltage (a.c.) (Uc)
Nominal discharge current (8/20 ps) (l,)

Total discharge current (8/20 ps) [L+N-PE] (lioa)
Combination wave (Ugc)

Combination wave [L+N-PE] (Uoc tota)

Voltage protection level [L-N] / [L/N-PE] (Up)
Response time [L-N] (ta)

Response time [L/N-PE] (ta)

Max. mains-side overcurrent protection

Short-circuit withstand capability for max. mains-side overcurrent
protection (lsccr)

Temporary overvoltage (TOV) [L-N] (U1) — Characteristic
Temporary overvoltage (TOV) [L-N] (U7) — Characteristic
Temporary overvoltage (TOV) [L/N-PE] (U;) — Characteristic
Temporary overvoltage (TOV) [L/N-PE] (U;) — Characteristic
Temporary overvoltage (TOV) [L+N-PE] (U;) — Characteristic
Fault indication

Number of ports

Operating temperature range (Ty)

Terminal wires

Enclosure material

Place of installation

Degree of protection of installed device

Dimensions

Weight

Customs tariff number (Comb. Nomenclature EU)

GTIN

PU

Basic circuit diagram DFL M 255
Surge arrester for use in all installation systems of terminal equipment; compact dimensions.

N

O

50

116

Dimension drawing DFL M 255

DFL M 255
924 396
type 3/ class lll

230V (50 /60 Hz)
255V (50 / 60 Hz)
1.5 kA
3 kA
3kV
6 kV
<1250 /<1500 V
<25ns
<100 ns
B 16 A

1 KAms
335V /5 sec. - withstand
440 V / 120 min. - safe failure
335V /120 min. — withstand
440V / 5 sec. — withstand
1200 V + Uger / 200 ms — safe failure
acoustic signal on
1
-25°C ... +40°C
1 mmz, 120 mm long
thermoplastic, red, UL 94 V-2
indoor installation
IP 20
30 x 50 x 11 mm
329
85363010
4013364091016
1 pc(s)

WPX042/EN/0122 © 2022 DEHN SE
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BLITZDUCTOR XT

BXT ML4 BE 24 (920 324)

m | ifeCheck SPD monitoring function
m Optimal protection of four single lines

m For installation in conformity with the lightning protection zone concept at the boundaries from 0, — 2 and higher

Figure without obligation

Basic circuit diagram BXT ML4 BE 24

— -
To = B B
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p— B (2/3 mods.)

Dimension drawing BXT ML4 BE 24

Space-saving combined lightning current and surge arrester module with LifeCheck feature for protecting four single lines sharing a common
reference potential as well as unbalanced interfaces. If LifeCheck detects thermal or electrical overload, the arrester has to be replaced. This status is

indicated contactlessly by the DEHNrecord LC / SCM / MCM reader.

SPD monitoring system

SPD class

Nominal voltage (Uy)

Max. continuous operating voltage (d.c.) (Uc)

Max. continuous operating voltage (a.c.) (Uc)
Nominal current at 45 °C (I.)

D1 Total lightning impulse current (10/350 ps) (limp)
D1 Lightning impulse current (10/350 ps) per line (liny)
C2 Total nominal discharge current (8/20 ps) (l,)
C2 Nominal discharge current (8/20 ps) per line (1,)
Voltage protection level line-line for l;,, D1 (Uy)
Voltage protection level line-PG for i, D1 (U)
Voltage protection level line-line at 1 kV/us C3 (U,)
Voltage protection level line-PG at 1 kV/us C3 (U,)
Series resistance per line

Cut-off frequency line-PG (fg)

Capacitance line-line (C)

Capacitance line-PG (C)

Operating temperature range (Ty)

Degree of protection (with plugged-in protection module)
Pluggable into

Earthing via

Enclosure material

Colour

Test standards

Approvals

SIL classification

ATEX approvals

IECEXx approvals

CSA & USA Hazloc approvals (1)

CSA & USA Hazloc approvals (2)

Weight

Customs tariff number (Comb. Nomenclature EU)
GTIN

PU

* For more detailed information, please visit www.dehn-international.com.

10 ~peiN—

LifeCheck
24V
33V
23.3V
0.75 A
10 kA
2.5kA
20 kA
10 kKA
<102V
<66V
<90V
<45V
1.8 ohm(s)
6.8 MHz
<0.5nF
<1.0nF
-40°C ... +80 °C
IP 20
BXT BAS / BSP BAS 4 base part
BXT BAS / BSP BAS 4 base part
polyamide PA 6.6
yellow
IEC 61643-21 / EN 61643-21, UL 497B
CSA, UL, EAC, ATEX, IECEx, CSA & USA Hazloc, SIL
up to SIL3 *

DEKRA 11ATEX0089 X: 11 3 G Ex nA IIC T4 Gc
DEK 11.0032X: Ex nA IIC T4 Ge
2516389: Class | Div.2 GP A, B, C, D T4
2516389: Class | Zone 2, AEx nA IIC T4
38g
85363010
4013364109056
1 pc(s)

WPX042/EN/0122
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BLITZDUCTOR XT

BXT BAS (920 300)

m Four-pole version for universal use with all types of BSP and BXT / BXTU protection modules

® No signal interruption if the protection module is removed

m Universal design without protection elements

protected
<o
(o)}

protected 3|
12 = = 7 e =
(2/3mods.) .43 _

Figure without obligation
Basic circuit diagram with and without plugged-in module Dimension drawing BXT BAS

The BLITZDUCTOR XT base part is an extremely space-saving and universal four-pole feed-through terminal for the insertion of a protection module
without signal disconnection if the protection module is removed. The snap-in mechanism at the supporting foot of the base part allows the protection
module to be safely earthed via the DIN rail. Since no components of the protective circuit are situated in the base part, maintenance is only required

for the protection modules.

Operating temperature range (Ty)
Degree of protection

For mounting on

Connection (input / output)

Signal disconnection
Cross-sectional area, solid
Cross-sectional area, flexible
Tightening torque (terminals)
Earthing via

Enclosure material

Colour

ATEX approvals

IECEXx approvals

Approvals

Weight

Customs tariff number (Comb. Nomenclature EU)
GTIN

PU

*)only in connection with an approved protection module

-40 °C ... +80 °C
IP 20
35 mm DIN rails acc. to EN 60715
screw / screw
no
0.08-4 mm*
0.08-2.5 mm?
0.4 Nm
35 mm DIN rails acc. to EN 60715
polyamide PA 6.6
yellow
DEKRA 11ATEX0089 X: Il 3 G Ex nA IIC T4 Gc *
DEK 11.0032X: Ex nA IIC T4 Gc *
CSA, UL, EAC, ATEX, IECEx *
349
85369010
4013364109179
1 pc(s)

Angle bracket for DEHNgate

BW90 B17 21 16 V2A (106 329)

Figure without obligation

;M7zen @3 3

With three mounting boreholes for three different sizes of DEHNgate arresters, e.g. 1x 929 042 + 1x 929 057 + 1x (929 043, 929 044, 929 045 or 929

059).

Material

Weight

Customs tariff number (Comb. Nomenclature EU)
GTIN

PU

WPX042/EN/0122 © 2022 DEHN SE

stainless steel
143 g
85389099
4013364107182

1 pc(s)
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DEHNgate

DGA G BNC (929 042)

m Compact dimensions
m Extremely wide transmission range

® For installation in conformity with the lightning protection zone concept at the boundaries from 0s — 1 and higher

Figure without obligation

Basic circuit diagram DGA G BNC

@20

L |
v

211 25

SWI7/ ™ 1/2-28

UNEF-2A

Dimension drawing DGA G BNC

Surge arrester for remote supply with integrated gas discharge tube. Ideally suited for wireless applications for the coaxial interfaces of devices and

antennas.

Available with SMA, BNC or N connection for bushing installation.

SPD class

Max. continuous operating voltage (d.c.) (Uc)
Nominal current (1)

Max. transmission capacity

D1 Lightning impulse current (10/350 ps) (limp)
C2 Nominal discharge current (8/20 ps) (l,)
Voltage protection level for I,C2 (Up)
Frequency range

Insertion loss

Return loss (d.c. - 3 GHz)

Return loss (3 GHz-4 GHz)

Characteristic impedance (Z)

Operating temperature range (Ty)

Degree of protection (if lines are connected)
Connection

Earthing via

Enclosure material

Colour

Test standards

Weight

Customs tariff number (Comb. Nomenclature EU)
GTIN

PU

12 ~peiV—~

135V
35A
25W
1kA
5 kA
<650V
0-4 GHz
<0.2dB
>20dB
220dB
50 ohms
-40 °C ... +85 °C
IP 20
BNC socket / BNC plug
bushing (812.9 mm)
brass, gold-plated
gold
IEC 61643-21/ EN 61643-21
39¢g
85366910
4013364091030
1 pc(s)

WPX042/EN/0122 © 2022 DEHN SE



Surge Protection DEHN SE Tel. +49 9181 906-0

Lightning Protection Hans-Dehn-Str. 1 Fax +49 9181 906-1100
Safety Equipment Postfach 1640 info@dehn.de
DEHN protects. 92306 Neumarkt, Germany www.dehn-international.com

www.dehn-international.com/partners

Type designations of products mentioned in this white paper which are at the same time registered trademarks are not especially marked. Hence the absence of ™ or ® markings does not indicate
that the type designation is a free trade name. Nor can it be seen whether patents or utility models and other intellectual and industrial property rights exist. We reserve the right to introduce changes
in performance, configuration and technology, dimensions, weights and materials in the course of technical progress. The figures are shown without obligation. Misprints, errors and modifications
excepted. Reproduction in any form whatsoever is forbidden without our authorisation.

Phato Church by André Karwath (http://commons.wikimedia.org/wiki/File:Reichenbach_-_Peter_Paul_church_2009_2_%28aka%29.jpg); Licence: CC BY-SA 2.5 (http://creativecommons.org/licenses/by-sa/2.5/)
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