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DESCARGA ATMOSFERICA
Formacao do raio
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Formacao do raio
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Formacao do raio
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Danos em habitacéo
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Danos em equipamentos electronicos
-
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Danos em equipamento electronico durante 2005
Analise de mais de 8400 sinistros

Agua
6%
Roubo
Vandalismo

13%

Sobretenstes
28%
Descargas atmosféricas
elou

M e B i i v T comutacgBes eléctricas
Fonte: Wurttembergische \efsicherung AG, Stuttgart (gerundete Weste} .
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Normas — Guias Tecnicos - Legislacao

INTERNATIONAL IEC
STANDARD 62305-1

Protection against lightning —

Part 1:
General principles

This English-language verslon is derlved from the original
bilingual publicatlon by leaving cwt all French-language
pages. MISsing page nNumBbers cowespond to the French-
language pages.

Fefererca numbet
IEC 823051 2008{E)
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Normas — Guias Tecnicos - Legislacao

Esta norma apresenta as medidas a adoptar p
tecnologia actuais, um sistema de prec

zonas abertas como zonas de arm

para-raios com dispositivo de ioniza cao
realizagéo do sistema de
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Normas — Guias Técnicos - Legislacao

»Proteccao contra Descargas Atmosféricas"
IEC 62 305 (Janeiro 2006)
EN 62 305 (Fevereiro 2006)

e
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Analise de RISCO um MUST, YES or NO
IEC 62305-2:2006

cao 4. Lightning protection syster.
- 4.1Class of LPS |
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Tipo de estragos

|IEC 62305-2 :2006
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Tipos de perdas
IEC 62305-2 :2006

I‘Hﬂu

= perda-de valor economie'ﬁ'-r f:. sy
. (estrutura seu contetdo’ o4
“e perda deatividade).” - .,

Ordem dos Engenheiros — Coimbra — 04 jun 2012



Protecdo contra Descargas Atmosféricas e Sobretensdes = ISO-SIGIA
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Risco

Power
Water I E :

Human life Services Cultural heritage Economic value

JRL Rl _IRSRE

Cada risco e composto de varios componentes

R,=R*Rg*+R,  R,=Rg+ R+ R,=Rg+R,  R,=R#Ry*+R.
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Ferramenta informatica de suporte a projetistas
DEHNSsupport Toolbox

7
o
=
2
=
(]
=
=)

z
>

B fir 4 F im Ti Zum
Fiir dachmittige Autbauten, nicht im Randbereich der DachfiZchel)

9¢
%5
-2 1—"’0("
‘1813 €
Schutzklasse=

Blitzkugelradiys+=

Ringerder (Typ B) oder
Lange des Korp

der tter
Brefte des Kirpe

Beispiel:
Hihe des Korpe

5=

Durchhang der
Blitzkugel d=

Mindesthdhe der Fangstange
zim Schutz des Aufbaus:

rdor: Vertikalerder
a202m [ 2001m
rs>  [o0w)]

zahl der Ableiungen, mindestens Jedoch 2

© Copyriht 2007 DEFI + SOHHE

Ordem dos Engenheiros — Coimbra — 04 jun 2012



Protecao contra Descargas Atmosféricas e Sobretensdes = ISO-SIGINTR

SISTEMA DE PROTEQAO CONTRA DESCARGAS ATMOFERICAS
SPDA) - Classe de SPDA

IEC 62305-3:2006, 4.1

da, considerando o
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Sistema de Protecao contra Descargas Atmosféricas
em 1778 de acordo ¢/ G. Ch. Lichtenberg

captores
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Parametros da corrente de raio

oroteccao LPL

] =)

Nivel de
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Esfera ficticia
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IEC 2138/05
Key
1 Shaded areas, are exposed to lightning interception and need protection according Table 2
2 Mast on the structure
r Radius of rolling sphere according to Table 2

NOTE Protection against side flashes is required according to 5.2.3 and A.2.

Figure E.19 — Design of an LPS air-termination conductor network on a structure
with complicated shape
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= ISO-SIGIA

Table 2 — Maximum values of rolling sphere radius, mesh size
and protection angle corresponding to the class of LPS

Protection method

Class of LPS Rolling sphere radius r Mesh size W Protection angle
m m o
| 20 5x5
I 30 10 % 10 See figure below
1 45 15 %15
IV 60 20 x 20
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Attribution of the types of lightning protection

systems to the air-termination systems

Angle O depends on the type of lightning
protection system and on the height of the
air-termination rod
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SPDA (LSP) para edificios - (Gaiola de Faraday

Dimensao da malha e SPDA
raio (r) da esfera

ficticia i -

correspond

do LPS

Altura corresp.
a classe do LPS 7
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1EC 2124/05

Height of the building over the ground reference plane
Physical height of an air-termination rod
I 4+ H, being the height of the air-termination rod over the ground

The protective angle corresponding to the air-termination height #= i, being the height above the roof
surface to be measured (reference plane)

The protective angle corresponds to the height &

Figure E.12 — Protective angle method air-termination design
for different heights according to Table 2
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IEC 2137/05

Key
Air-termination conductor
Air-termination rod
Mesh size
Down-conductor
Earthing system with ring conductor
Height of the air-terminal above ground level
Protective angle

Figure E.18b — General arrangement of air-termination elements
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SPDA - emalhado

e.g. gutter
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NUume

~ Angulo de
~ protecao
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Gaiola de Faraday

Instalacao captora em cobertura plana.

Suporte de cimento
..- "-I‘
b § Distancia entre suportes
aproximadamente 1m

\ Ligacéo flexivel

N\

Ordem dos Engenheiros — Coimbra — 04 jun 2012



Protecado contra Descargas Atmosféricas e Sobretensdes = ISO-SIGIA

Gaiola de Faraday em coberturas planas
c/ suportes plasticos fixos por colagem
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Gaiola de Faraday
Malha captora com hastes de Franklim

11y s

e S—
= ik
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LigacOes numa cobertura plana

UloL. 1L 11
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Aplicacao de hastes de Franklin - convencionais
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Fixadores para telhas

FLEXIsnap |
N Ref*: 204 938 = Refe.: 204 924

Refa 204171
£ . Refa 206 309
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Fixadores para telhas

Levantar a telha

Inserir o fixador entre telhas

Ref®.: 204 170

Pressionar a telha
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Ligadores de caleira

Refal 339 060

B Ref. 339107 i Refa 339119
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IEC 2110/05

Key

Electrical power equipment 6 Bonding bar

Steel girder 7 Steel reinforcement in concrete (with superimposed
Metal covering of the facade mesh conductors)

Bonding joint 8§ Foundation earth electrode

Electrical or electronic equipment 9 Common inlet for different services

Figure E.4 — Equipotential bonding in a structure with a steel reinforcement
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Valor elevado de campo eletromagnético Correntes parciais inferiores

| tensdes induzidas elevadas, nas Valor de campo eletromagnético inferior
proximidades do condutor de baixada | tensoes induzidas reduzidas, nas

proximidades do condutor de baixada
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Earth-Termination System
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Minimum length of each earth electrode

according to the class of LPS
Classes lll and IV are independent of soil resistivity p

I (m) o

70
T Class |
60

50
40

30 ,
20 | Class I

10 '
: 7 1 7 Class lll + IV

0 500 1000 1500 2000 2500 3000
— p(Qm)

Ref.: IEC 62305-3:2006, 5.4.2.1 Figure 2
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Earth-termination systems
Type B arrangement, ring or foundation earth electrode

Service entrance

equipment room
DIN 18012

B = malin earthing busbar

Ordem dos Engenheiros — Coimbra — 04 jun 2012 06.10.09 / S6031e_a



Protecéo contra Descargas Atmosféricas e Sobretensdes (= ISO-SIGIA
Connection of round wire (10 mm) to

foundatlon earth electrode
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Foundation earth electrode in accordance
with DIN 18014, mesh size max. 20 x 20 m

—rs
T N 1

Recommendation: Additional connecting line
several terminal lugs for intermeshing 20 x 20 m
e.d. in every equipment room

Terminal lugs for
external lightning
protection system
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Arrangement of a foundation earth electrode acc. to DIN 18014
in case of a closed base plate (insulated basement wall)

£ concrete
MV terminal Fixed earthing terminal for MEB

T
g

e

Perimeter/
base insulation

| Connecting
terminal

Drainage Connection to reinforcement every 2m

- - L ]
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c U
Terminal lug
e.g. StSt V4A
Material No. 1.4571

Cross unit

()
C Ca vilv DUC ¢ 0 U 5014
CU Lo DITIPICLE PE CLC dll
a of the ring e
U

= ISO-SIGIA

MV terminal Fixed earthing terminal for MEB

' Connecting

terminal
Main earthing busbar
(MEB)
\
[ e w [ N ) ) " mmy mm W
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“Earth continuity conductor”
according to DIN VDE 0800 Part 2

min. 50 mm?, Cu

G 2 F F

‘ “earth continuity conductor”

connection to the earth
continuity conductor  reinforcement
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Meshed earth-termination system
of an industrial plant

storage [ |
facilit '

power control
room

production
facility
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Example of connecting fixed earthing terminals and

foundation earthing electrodes to the reinforcement

hing terminal
0. 478 210 mK

Ordem dos Engenheiros — Coimbra — 04 jun 2012



Protecéo contra Descargas Atmosféricas e Sobretensdes (= ISO-SIGIA
Ponto fixo de terra — ligador amovivel

A F T
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Ligacao do ponto fixo de terra a estrutura metalica do edificio

Ordem dos Engenheiros — Coimbra — 04 jun 2012 21.11.05/ S3618e
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Aproveltamento da € a metalica do eq ¢
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Coberturas metalicas
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Consequéncias do impacto
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Consequéncias do impacto
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SPDA para coberturas metalicas
comprimentos das ponteiras
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Fixadores para coberturas metalicas s/ perfurar

R

| Part No. 297 110 Art.-Nr. 297 117 Art.-Nr. 297 120 Part No. 297 127
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Water union Bersenbruck

Waterworks Ahausen / Control room with
Conductor holder,
Part No. 297 127 round wire

AlMgSi @ 8 mm

= Gutter clamp
Part No. 339 069

Gutter clamp
Part No. 339 069

Conductor holder
Part No. 207 029
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Water union Bersenbriick

Waterworks Ahausen / Control room with

Conductor holder air-termination
Part No. 297 127 tio
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Water union Bersenbruck

Waterworks Ahausen / Control room with

Conductor holder
~_—~Part No. 297 127

s B
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Water union Bersenbriick

Waterworks Ahausen / Control room with _

Detail conductor holder
Part No. 297 127
on metal fagade
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Table 3 — Minimum thickness of metal sheets or metal pipes in air-termination systems

Thickness Thickness "
Class of LPS Material i t’
mm mm

Lead - 2.0

Steel (stainless, 4 0.5
galvanized)

Titanium 0.5

Copper 0.5

Aluminium

Zinc 07

? ¢ prevents puncture, hot spot or ignition.

o t“only for metal sheets if it is not important to prevent puncture, hot spot or ignition
problems.
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©
—
— )
—
—

IEC 2132/05

Key
» Radius of the rolling sphere, Table 2

a Air-termination conductors

NOTE The rolling sphere should not touch any part of the metallic roof including the standing seams.

Figure E.26 — Construction of air-termination network on a roof with conductive
covering where puncturing of the covering is not acceptable
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Air-termination system on a metal roof

Protection against holing

Metal roof with additional air-termination system

s

/

|
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Conductor holder for aluminium roofs with round standing seam
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Air-termination system on a metal roof

Trapezoidal sheet, e.g. sheet steel = 0.5 mm
Roof surface without additional
air-termination system:

Danger of through-melting

s P

Metal roof with additional air-termination system
Metal roof connected with air-termination system

S h "]
,47\/ U
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Air-termination system metal roof

Trapezoidal sheet, e.g. sheet steel = 0.5 mm
Roof surface without additional
air-termination system:

Danger of through-melting
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Conductor holders for trapezoidal metal roofs
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Aluminium roof
Air-termination system with air-termination tips
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InstalacOes elétricas salientes do espaco a proteger

DIN EN 62305-3 (VDE 0185-305-3):2006

E.5.2.4.2.6 Electrical installation protruding from the space to be protected

Antenna masts on the roof of a structure should be protected against direct lightning flashes
by installing the antenna mast in an already protected volume or by installing an isolated
external LPS.

If this is not possible, the antenna mast should be bonded to the air-termination system. Then
partial lightning currents will be treated inside the structure to be protected.

The antenna cable should enter the structure preferably at the common entrance for all
services or near the main LPS bonding bar. The antenna cable conductive sheath should be
bonded to the air-termination system on roof level and to the main bonding bar (see
Figure E.32).
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Key

1 Metallic mast

2 Horizontal air-termination conductor on the ridge of the roof

3 Joint between the roof down-conductor and the metallic antenna mast

4 Antenna cable

5 The main bonding bar; metallic shield on the antenna cable is connected to the bonding bar
6 Testjoint

7T TV

8 Parallel routing of the antenna cable and the electric power cable

9 Electric power cable

10 Earth termination system

11 The main electric power distribution box with SPD
12 Foundation earth electrode

13 LPS conductor

I Length for separation distance

a Protective angle
NOTE For small structures only two down-conductors may be sufficient, according to 5.3.3.

Figure E.32 — Example of construction of lightning protection of a house witha TV
antenna using the mast as an air-termination rod
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Correct use of conductive installations on the

roof

 Conductive installations on the roof, e.g. metal ventilation pipes and
air-conditioning systems, should not be connected to the air-termination
system. These installations should be protected against direct lightning
strokes by air-termination rods or air-termination cables / air-termination
meshes installed above the air-termination rods.

 Conductive installations on the roof should not be connected directly to
metal roof superstructures.

* If a direct connection cannot be avoided, the effect of the partial
lightning current coupled into the building has to be observed.

s
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HVI® conductor

Sealing unit at the insulating pipe
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solated Air Termination with Voltage-

0
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DEHNiso
Application of distance holder

———
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DEHNIso
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DEHNIso

Angled support with pipe clamp fixing
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i) 0-LOMD s
CA .“. C - U.
0
analed a plate and distance
olde
/ » ° .AA.
A
i
y
A A Al .

<25m

Ordem dos Engenheiros — Coimbra — 04 jun 2012




Protecado contra Descargas Atmosféricas e Sobretensdes = ISO-SIGIA
DEHNIiso-Combi-Set

Spanned with Al-cable (A = 50 mm?)

Insulating pipe with air-termination tip,
angled fixing plate and distance holder ,

4 x Part No. 105 455

‘M

=S

A 4

distance <10 m
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DEHNiso-Combi

————————

ummwl

(
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Isolated down-conductor

J_.!'.E& i

Installation of the distance holder _ HVI® mstallatlon on the
) AR - “ facade
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DEHNconductor system / HVI® conductor light

Isolated air-termination system and insulated down conductor

SET Il
air-termination rod of
2000 mm,
total height of
3900 mm,
with
insulating tube,
tripod

Ordem dos Engenheiros — Coimbra — 04 jun 2012




Protecéo contra Descargas Atmosféricas e Sobretensdes (= ISO-SIGIA
DEHNconductor system / HVI® conductor light
Isolated air-termination system and insulated down conductor

SET Il
air-termination rod of
2000 mm,
total height of
3900 mm,
with
insulating tube,

tripod
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DEHNconductor system / HVI® conductor light
Isolated air-termination system and insulated down conductor
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DEHNconductor system / HVI® conductor light
Isolated air-termination system and insulated down conductor
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Industrial plant Henkel KGaA, Dusseldorf

Fan with air-termination rod and spanned

Ordem dos Engenheiros — Coimbra — 04 jun 2012



Protecado contra Descargas Atmosféricas e Sobretensdes = ISO-SIGIA

Industrial plant Henkel KGaA, Dusseldorf
Insulated down-conductor
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IEC 62561
“Lightning Protection System Components”

-
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IEC 62561
“Lightning Protection System Components*
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Brt8 will cover also DEHN Iso' Canpi and DEHN HVI®,. +*~
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D DUICA0 da corrente ge raic nacto directo
00%
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Formas de onda. Comparagao

O,

10/350
100
50 0,1

2,5 -106 0,4 -103

EN 62305-1 | DIN VDE
0432 T.2
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Descarregadores de Corrente de Raio e de

Sobretensdes (energia);
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Exigéncias basicas para um descarregador de
corrente de raio e de sobretensoes:

0

8/20 ou 10/350 p:

Nivel de proteccéo (Up)

Coordenacao energética entre descarregadore

e de sobretensdes, e também c/ 0s equip

Capacidade de extincao de le
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Quando é necessario instalar DST’s Tipo 1?
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Tipo 1
DEHNventil® M

No. 951 100

1 -

I, #7100 kA
I, \_ 100 ks
U, TSI
SPD NIPE

|
i

DEHNventil
DEHNventil
DEHNventil
DV MOD NPE
100
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Tipo 2
DEHNguard®M

Descarregador de sobretensées
de Tipo 2 (EN 61643-11)
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DEHNguard® M TT
Part No. 952 315 - tipo 2
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Power supply Network Protection
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Normas — Guias Tecnicos - Legislacao

 Descarregadores de

SobretensQes
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BLITZDUCTOR® XTU

BLITZDUCTOR
BXTU ML4 BD %

UMIVERSAL VOLTAGE

|u.t.r'rzniun:‘r::llt§ =i
Mo 'g20300 A

Ordem dos Engenheiros — Coimbra — 04 jun 2012




Protecao contra Descargas Atmosféricas e Sobretensdes = ISO-SIGINTR

!
—

BLITZDUCTOR
XY BAL

|

o
o
==
o
= |
(]
N
=
= |
m

Ordem dos Engenheiros — Coimbra — 04 jun 2012




Protecao contra Descargas Atmosféricas e Sobretensdes = ISO-SIGINTR

!
—

BLITZDUCTOR
XY BAL

|

o
o
==
o
= |
(]
N
=
= |
m

Ordem dos Engenheiros — Coimbra — 04 jun 2012




Protecao contra Descargas Atmosféricas e Sobretensdes = ISO-SIGINTR

DEHNpatch
Cable patch com protecgao contra sobretensdes para Cat. 6

s

Patchpanel

Lado nao protegido

Calha de
montagem para
24 DEHNpatch

HUB / Switch
Lado protegid
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Low current devices
Fire Alarm protection

DEHNTrail M

shallbe usedto =

protect the . II
power supply

| __ e

i S esserbus®/esserbus’-PLus

Blitzductor

arrester shall be

used the fire
~alarm loop in/out
= cables
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Protection of the fire extinguishing systems
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Action:

Overvoltage
may trigger
the 24V DC
actuator line
and release
the gas

. inside the

Bl Drotected

B area.
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Surge protection for CCTV systems
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Surge protection for SMATV systems

1. De-hnrail M to protect the
power supply

Dehngate DGA TV to
protect the 750hm
coaxial cable
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Access control System
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Additional Protection

rapid LSA lightning c
e Telephone lines

Dehnrail M with proper continuous
~ the building management system control 1

-

possible use of interference filter NF10
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Surge arrester selection

Protection level
~ Connector type
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... Com seguranga DEHN.

Agradego a Vossa

l,.
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