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Positioning of air-termination systems by using the

protective angle method
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Positioning of air-termination systems by

using the rolling sphere method
aQ Y v Y Y A
mnmﬂmnuﬂmwmszuum

VINUNNIINANNAY

Tadaanseriuan 1 luenusiula

[ o v & o 1 9 Y v Y v
ﬂ"li%ﬂ?l"lﬂﬂ"l!mu\‘lﬂim"lﬁﬂﬂ]ﬁ%ﬂﬂﬂﬁﬁﬂuﬂ1w1ﬂ1ﬂuﬂﬂ

- N Protection Level (PL)
A\ a
HYVISNIINANNAN
" —— PI: | - 2,9 - 200 o 99% pot*
FIFIU NIZNANT | FTAHNT _'"— —
ns HoA ﬂflilﬂé{'l
Bt ‘:(‘“Aﬂ R PI: Il _:: : 5,4 - 150 :_ 97% pot!
(14915)
1 29 20 - n
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Penetration depth p

r rolling sphere radius

hy height of the interception rods
d distance between the interception rodsFangstan
P penetration depth

h; height of the structure to be protected

1. example

e Protection level
2 between 1 Il 1l I\
o) d interception
P=T—L/ == :,[::] Penetration d m
2 i T T XTI
2 0,03 0,02 0.01 0,01
3 ﬂu I]ﬂ‘.i 0,02
. 4 0.10 0,07 0,04 0,03
5 0.16 0,10 0.07 005 |
6 0.23 0.15 0.10 0.08
i 0,31 0,20 0,14 0,10
8 0,40 0,27 0,18 0.13
T a 051 ™0.23 047
N et 10 0,64 0.42 0,28 021
— Sl 15 146 0.85 063 | 047 |
20 2,68 1,72 1,13 0,84
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3. 131U YEN (Lightning Ground)
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. S . Arc Chopping gas-filled MOV suppressor
unaniE = spark gap surge arrester diode
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Up to 100kA(10/350)us




Source

Surge current

| impedance
Q '

Voltage
limiting

SPD or ITE

[ S—
L

g IMpulse source
voltage

SPDor ITE
voltage
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600 1
500 Spark - gap: Arc - voltage
400
300
200
100 1

-100
-200
-300

(kA) 52

I 44 Available
407 Peak short - circult current

g8 Follow current \

15 20 | 25 | 30 35 40

0 5 10
Reduction duration of current flow At =6.2 ms t ——» (ms)
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u i

LT

I

operating impulse voltage of a gliding spark gap(4 kV)

75 kA

follow current
of the mains
(some kA)

. AR
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I |
some 1005 T =10ms” time
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Components

Varistor
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Typically not more than 20kA(8/20)us or 3kA(10/350)us
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Source

impedance

Surge

=

Surge current

Voltage
limiting

SPD or ITE

voltage

voltage

<—— Impulse source

SPDorITE
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Components

Suppressordiode

lalonvin

Typically not more than 0,2kA(8/20)us
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1_5------

0.3

residual voltage of a MOV-arrester (1.5 kV)

e some 10 us —

some 10 pA

time
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Components

Gasfilled surge arrestor

8x8
B T T S
gﬂ ﬁﬁi ._Lér
Sy A—

w Tm
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3-Electrodes 8B =
5x5 6x8

Gas tube

Typically not more than 20kA(8/20)pus or 2,5kA(10/350)us

109

incoming lightning
current (10/350pus)

current flows through
inductance and varistor

operating _ _ _ _
voltage
of the _ operating
spark gap | ofthe

I MQV-arrester

uspark gap= Uinductance + Umov-arrester

11

lightning current overvoltage
arrester arrester

A decoupling device is necessary
between the individual arresters

Y Y\

14

decoupling by a
concentrated inductance
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i Lightning current amrester Obervoltage arrester
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Preferred installation Alternative installation
Lightning component current location location
for strike in neighbourhood ! Building
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lightning current arrester surge arrester
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