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Data input Equations Computation Result

Equivalent collector area: L=

Au:L“r+tlH[L+er+'-}IHJ W= _-'i.,L..=

(for a rectangular volume) e
H? =

Expected direct lightning stroke frequency on a structure: |Ng max =

Nd = Ng max.-AeCl- 107® Ae = Nd =
C)=

Accepted direct lightning stroke frequency on a structure: |C2 =

Ng= 5.5.1073/C where C = C2.C3C4.C5 C3= )
= Ne=
Cs5=
L=

- If Nd < Ng: THE PROTECTION IS OPTIONAL.
- If Nd > Ng: THE PROTECTION IS REQUIRED:
.Determine the required protection level by computing the effectiveness E =1 - No/Ng.
JUnstall an ELPI with a protection level corresponding to computed E using table 10
below.
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Computed Peak Current Initiation
Effectiveness E Associated Protection level | (kA) Distance D (m)
E>0.99 Level I additional measures 200 20
0.98 <E<0.99 Level I" additional measures 200 20
0.95<E<0.98 Level | 200 20
0.90 <E<0.95 Level I 150 30
0.80<E<0.90 Level Il 100 45

0<E<0.80 Level IV 100 60
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Key
1 air-termination rod 7 B-type earthing arrangement, ring earth electrode
2 horizontal air-termination conductor B equipotentialization ring conductor
3 down-conductor 9 flat roof with roof fixture
4  T-type joint 10 terminal for connecting the equipotentialization bar
of the internal LPS
3 cross-type joint 11 vertical earth rod
6 TEST joint
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h (m)

Not applicable beyond the values marked with . Only rolling sphere and mesh methods apply in these
cases.

NOTE 2 h is the height of air-termination above the reference plane of the area to be protected.

NOTE 3 The angle will not change for values of h below 2 m.
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Key
A tip of an air-termination rod
B reference plane
oC radius of protected area
h, height of an air-termination rod above the reference plane of the area to be protected
a protection angle according to Table 3
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Protection method

Class of LPS Rolling sphere radius r Mesh size w, Protection angle
m m a
I 20 55
Il 30 10 x 10

See Figure 1 below
I 45 15 x 15

v 60 20 x 20
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N A termination system

P
— Radius of rolling sphere

MOTE The rolling sphere radius, r, should comply with the selected class of LPS (see Table 3).
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TSTLP® Model
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LPZ Lightning protection zone
FPZ Protection zone
PDS Power distribution system
SPD Surge protective device
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Metal compaonent on the roof

LPZ 0a
8 Equipment Interception mesh
*=-...  onthe roof
. —
T T —v }.—'\
— \ *{ 1
T i 3
*
LPZ 1 2 X
| LPZ 1 - &
LPZ 2 E >:
I - LPZ 0s o
L & i é‘:
Shielded LPZ 1 LPZ 1
cabinet —
=y
A —F
Bonding
LPZ 2 terminals

1}—\

v

—

\ Metal facade

Steel
reinforcement
in concrete
AN N P e
\ | | [ Ground level
= | V//, IS A
Sgg?ﬁ:ﬁ; Steel reinforcement Extraneous metal services
equipment Telecom lines
Extended 0,4 kV power line
LPZ 2 20 kV power line
- LY
& > et v
\ Metal cable conduit
(extended LPZ 0g)
Car parking
Foundation earthing electrode
..—'——-’._
Key

e}

equipotential bonding

surge protective device (SPD)
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Source of damage:
@D Flash to the structure

®2 Flash near to the structure )
® Flash to the service

connected to the structure ) 6
Flash near the service lhotal 1 -
13 =

connected to the structure

PEN = =
[
!
@ [
Apparalus : @
’_\ I
|
: /(e.g. water) ; ;
X XL - 7 — |
-Jdala !_ I n—-—;——’;’ / Ipower : :
Signal line of information Jl95’“"'“‘3 Power line of low voltage — =
technical network energy technical network
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Low voltage systems Telecommunication lines
Flash to | Flash near | Near to, or on the | Flash to the | Flash near the | Near to, or on the
the service | the service structure service service structure
Source of | Source of | Source of damage Source of Source of | Source of damage
LPL damage S3 | damage S4 | S1 or S2 (induced damage S3 damage S4 S2 (induced
(direct (indirect | current only for S1) | (direct flash) (indirect current)
flash) flash) flash)
Waveform: 8/20 us waveform: Waveform: 8/20 us
Waveform: | Waveform: 10/350 ps measured:
10/350 us | 8/20 s (kA) 5/300 s (kA)
(KA) (KA) (%A) ‘
(estimated:8/
20 ps)
(kA)
i-1v 5 25 0,1 1 0,01 (0,05) 0,05
11l 10 5 0,2 2 0,02 (0,1) 0,1

- T .
VB

Fusible previo maximo.
F1: fusible previo de la instaladdn  FI: installed back-up fuse

Back-up fuse.

(TN

F2: fusbia de corte para protecor  F2: short fuse for the profector

Serle DIN-2C
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i ",& ~ Independent earth electrodes ,';.' e
o o R IEC 1418/97

NOTE - In an attempt to obtain a "clean" earthing network, for example to be used as a reference for signals, the
earth electrodes have not been bonded. This approach is not suitable for EMC, and is a safety hazard; in fact,
regulatory codes prohibit this practice in some countries.
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IEC 1 419/97

NOTE - In an attempt to obtain a so-called "clean” or "instrument” earthing network, for example to be used as a
reference for signals, the earthing network is separated into a signal and a power earthing network. When properly
installed and the topology maintained, this approach has been found satisfactory, but it is not recommended for
general use. It is suitable for safety (at power frequencies); it is generally not suitable for high-frequency EMC
concerns.
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" Multiple, bonded earth electrodes
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NOTE - This two-dimensional conceptual representation, similar in format to figures 3 and 4, is actually a three-
dimensional network, as shown in figure 7. It is the recommended approach in the general case, for safety as well
as for EMC. As noted for figure 4, this recommendation does not exclude other, well-demonstrated and well-
maintained special configurations.
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NOTE - The topology of connections "B" and "C" provides better EMC performance than the topology "A". Details of
connections may vary with specific cases.
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