OBO-Typicals

da protecéo contra raios, ligacédo a terra e
de sistemas de equipotencializacdo
NP 62305-3
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Conhecimentos basicos

Bases para um planeamento de acordo com as normas

O seu guia de planeamento para a imple- (A)
mentagao prética das normas e regulamen- 4

tacoes atuais. P I’O'[eg |d0 -

Com tecnologia OBO inovadora contra: O principio da "Protecdo elevada a quatro":
Perigos devido a corrente de raio e S6 uma protegdo personalizada é uma pro-
tensdes induzidas tecdo verdadeira. Conhega as fungdes de cada
Danos devidos a incéndio, explosao, sistema no video.
tensao de passo, tensao de contacto, etc.
Danos a pessoas, edificios e
contelido dos edificios

R

OBO ACADEMY

Connect to knowledge

Desde os principios basicos até a aplicoes
concretas — transmitimos conhecimentos
em formacoes sobre:

= Bases normativas
= Andlises de riscos, classes de protegao
a - a @ contra e sistemas de protegao contra raios
derivagéo aterra equipotencial  sobretensdes = Requisitos de ligagao a terra para elétrodos
de terra, eletrodos em anel e eletrodos de
terra de fundagoes
= Perigos das descargas atmosféricas e
sobretensdes
= Zonas de protegéo contra descargas at-
mosféricas e sobretensdes
= Sistemas de ligagao equipotencial
= Exemplos de aplicagao, instrugbes de
instalacao, guias de planeamento, ques-
toes praticas
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Ligacao a terra

A base para a protecao contra descargas
atmosféricas e sobretensoes

Requisitos de ligacao a terra conforme a IEC/EN/NP 62305-3

Tipo A
= Elétrodo de terra horizontal
= Elétrodo de terra vertical (vareta de terra)

Disposicao dos elétrodos de terra tipo A
(Elétrodo de terra vertical e horizontal)

Para a disposicao tipo A, o nimero minimo é de dois
elétrodos de terra.

O comprimento minimo para elétrodo de terra tipo
A, por exemplo para a classe Ill de protecdo contra
raios, é de 2,5 m para a disposicao vertical e 5 m para
a disposicao horizontal.

Elétrodo de terra horizontal

Sob a forma de elétrodos de terra de radial, elétrodos
em anel e elétrodos de terra do tipo malha. E utilizado
material redondo ou em fita que é geralmente instala-
do a uma profundidade de 0,5 m a 1,0 m (dependen-
do da profundidade do gelo no solo).

Elétrodo de terra vertical

De ago redondo ou perfilado que é geralmente inseri-
do verticalmente a maiores profundidades.

No entanto, dependendo do tipo de solo, estdo su-
jeitos a uma corrosdo mais ou menos intensa. Por
conseguinte, deve ter-se em conta se se trata de uma
parte da ligagao a terra das fundagdes (V4A) ou ape-
nas de uma ligagédo pura a terra de protegao contra
raios (ndo necessario V4A).

Tipo A — Elétrodo de terra com
ligagdo equipotencial

Tipo B — Elétrodo de
terra em anel

Tipo B
= Elétrodo de terra em anel (elétrodo de superficie)
= Elétrodo de terra de fundagdes

Disposicao dos elétrodos de terra tipo B
(Eletrodo de terra de fundacées e em anel)

Para proteger o elétrodo de terra de fundagbes contra
a corrosao, este deve estar circundado em todos os
lados com, pelo menos, 5 cm de betdo. Deste modo,
tem uma vida Gtil quase ilimitada. O aco deve ser uti-
lizado como material preferencial para o elétrodo de
terra de fundagbes. O aco pode ser galvanizado ou
ndo galvanizado.

Se o elétrodo de terra ndo puder ser instalado na
fundagao do edificio ou se for conduzido para fora da
fundagao, deve ser utilizado material redondo ou em
fita de aco inoxidavel resistente a corrosdo (V4A).

O ago redondo deve ter um didmetro de,
pelo menos, 10 mm. No caso de fita de ago,
as dimensdes devem ser de, pelo menos, 30 x 3 mm.

Tipo B — Elétrodo de terra de
fundagoes

@l oBo



Guia de planeamento para concecao
de um eletrodo de terra de fundacoes

nao nao nao
_} _} —
Aumento da resisténcia de
terra de transicdo devido a Fundagdes individuais, ~
fundagdes isoladas. p. ex. para suportes I;lgnnc:a;g%es ::Loergtaeiis
Perimetro completamente estruturais, presentes? co. p ’

isolado, presente?

l sim l sim
v

Medidas de Dotar cada fundagao Fundag6es sem
protecéo contra com eletrodo de terra aco de reforco/
descargas B de fundagdes com um fundacbes feitas
atmosféricas, minimo de 2,5 m de com fibra de betao/
necessarias? comprimento betdo em rolo
sim
. ~ Material com
Sl XD pelo menos 5 cm
de cobertura de
betdo
sim
v v v v
Elétrodo de terra em Elétrodo de terra em HEED 08 CEEEEs eh . .
anel fora da placa de anel fora da placa de fundagdes, a todas as Elétrodo de terra de Elétrodo de terra de
- - fundagdes individuais, fundacgdes, fundagdes,
piso/isolamento, malha piso/isolamento, malha criando um anel fechado, malha com malha com
<10 I?:T10m <20 I?:TZOm malha com <20mx 20 m <20mx 20 m
- - <20mx 20 m

Material com uma Material com uma cobertu-

Material V4A, Material V4A, Material V4A, cobertura de betao ra de betéo de pelo menos

de pelo menos 5 5 cm ou de ago inoxidavel
cm ou material V4A, V4A ou material,
1.4571/1.4404/316Ti/316L § 1.4571/1.4404/316Ti/316L

1.4571/1.4404/316Ti/316L | 1.4571/1.4404/316Ti/316L § 1.4571/1.4404/316Ti/316L

v -

Condutor equipotencial colocado dentro da
placa de piso, malha <20m x 20m
e uma ligagéo ao ferro de reforgo a cada 2m

!

Ligacdo a cada 20 m entre o anel de terra e o
condutor equipotencial. Para edificios com protegdo
contra descargas atmosféricas, pelo menos uma
ligacao por baixada

Ligar o elétrodo de terra de fundagdes a cada
2 m ao ago de reforgo da armadura

v

Pontas de condutor para ligagéo a barra principal de
terras, a baixadas de um sistema de protegdo contra
descargas atmosféricas, etc., devem ter um comprimen-
to de pelo menos 1,5 metros antes de serem ligados
ou cortados. As pontas dos condutores deverao ser
protegidas durante a fase de construgao, por questoes
de protegao pessoal

!
| comossmige
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Material de ligagao a terra para a utilizagao em Material de ligacao a terra para utilizagao no solo:
betao: Material V4A

= Circundado em todos os lados com 5 cm de betéao Ligagdes no solo protegidas com fita anticorrosiva
= Conectar < 2m com o ferro da armadura Profundidade de instalagédo 0,5 - 1,0m (dependen-

= Largura da malha max. 20 x 20m do da profundidade do gelo no solo)

Instalagao fora da camada de drenagem
(instalagdo em area huamida)

A quantidade e comprimentos minimos devem ser
mantidos, dependendo da classe de protecédo

Tipo CJ Ref. Descricao

— RD 10 FT 80m 5021103 Condutor redondo @ 10mm FT, 50 kg/rolo (0,63 kg/m)
S 5052 DIN 30X3.5 60m 5019347 Condutor plano 30x3.5 FT, 50 kg/rolo (0,84 kg/m)
S 5052 DIN 40X4 40m 5019355 Condutor plano 40x4 FT, 50 kg/rolo (1,28 kg/m)

P 1811 25unid. 5014018 Espagador FT comprimento 250 mm

i 1814 FT 25unid. 5014468 Borne de ligacédo ao ferro da armadura & 8-14mm
‘." 1814 FT D37 25unid. 5014469 Borne de ligagédo ao ferro da armadura @ 16-37 mm
~ 205 DG L180 A4 10unid. 5420022 Ponto fixo de terra M10/M12 V4A

". 205 DG L180 FT 10 unid. 5420024 Ponto fixo de terra M10/M12 FT

& o DW RD10 10 unid. 2360041 Colar de selagem para condutor redondo, 10 mm
{%:‘ 252 8-10 FT 25unid. 5312310 Cruzeta com placa intermédia
L = RD 10-V4A 50m 5021642 Condutor redondo & 10mm V4A, 32 kg/rolo (0,63 kg/m)
’:} 5052 V4A 30X3.5 25m 5018730 Condutor plano 30x3.5 V4A, 21 kg/rolo (0,83 kg/m)

= 250 V4A 10 unid. 5312925 Cruzeta para condutores planos e redondos V4A

o 252 8-10 V4A 10 unid. 5312318 Cruzeta com placa intermédia V4A

X 249 8-10 V4A 10unid. 5311404 Ligador Vario redondo/redondo, V4A

— 219 20 BP V4A 5 unid. 5000866 Elétrodo de terra BP, & 20mm, comprimento: 1,5m, V4A

‘{ 1819 20BP 5 unid. 3041212 Ponteira para elétrodo de terra ST e BP

Wy 2760 20 V4A 5 unid. 001633 Abragadeira de ligagao para elétrodo de terra, universal, V4A
ﬂ‘-: 356 50 1 unid. 2360055 Fita anticorrosiva, largura: 50 mm

%!y ProtectionBall 25unid. 5018014 Bola de protecéo para condutor redondo e plano



Requisitos especiais para fundacées com veda-
¢coes de tina e isolamento do perimetro

Nas vedacdes de tina ndo esta assegurado o contato
do condutor de terra com a terra. Por conseguinte,
deve ser colocado um elétrodo em anel fora da veda-
¢ao da tina. Deve ser considerada uma protecao per-
manente contra a corroséo. A utilizagéo de ago inoxi-
davel (V4A) deve ser considerada.

Tina Preta,
introdugao de elétrodo em anel acima do
nivel freatico mais elevado

Tina Branca, estanque a agua pressuriz-
ada introdugao de elétrodo em anel nas
aguas subterraneas

Tina Preta

Trata-se aqui de vedagdes de retencdo da pressao de
agua do edificio de diferentes membranas de plastico
ou betume (material preto) de varias camadas.

Tina Branca

A tina branca é feita de betdo impermeavel. O betao
pode absorver agua, mas apesar do efeito a longo
prazo da agua sobre o betdo, nao penetra em toda
a espessura, ou seja, ndo ocorre qualquer humidade
no interior da parede.

Placa de piso isolada com isolamento
do perimetro (aqui: marcado a azul)

Ligacao equipotencial

Protecao contra diferengcas de potenciais

A protecao através das ligagcoes equipotenciais

deve ser estabelecida através da ligacao dos

seguintes condutores a barra principal de terras,

se aplicavel:

= Condutor de terra ao sistema de terras;

= Condutor de protec¢ao da linha principal
(condutor PE ou PEN);

= Condutor equipotencial dos sistemas de antenas;

= Condutor equipotencial da protegao contra sobre-
tensbes nos sistemas de dados;

= Condutor equipotencial de sistemas de proteca de
raios (LPS);

= Condutor equipotencial das canalizagbes metali
cas de abastecimento de agua;

= Condutor equipotencial das canalizagbes metali
cas de gas;
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= Condutor equipotencial de outros sistemas de tubagens metali-
cas instalados no edificio,
por ex., sistemas centrais de aquecimento e ar condicionado,
sifdes de gases de combustao;

= Condutor equipotencial de outras pecas condutoras externas,
desde que possam ser tocadas no estado normal de utilizagéo;

= Condutor equipotencial do ferro da armadura de estruturas de
betédo, onde estes podem ser tocados e estdo conectados uns
aos outros de forma fiavel.

Produtos para os sistemas de ligacao equipotencial

Tipo CcJ Ref. Descricao

Barra equipotencial para aplicagao interior com calha de aperto - também
M 1801 VDE 1 unid. 5015650 adequada para areas industriais e ambientes potencialmente explosivos.
7x2,5-25mm2; 2x25-95mm2; 1 xFL 30 x 3,5mm

s . Barra equipotencial para a aplicagéo interior para uso particular. 7 x até
$ 1809 (L 25mm2; 1xRd 8-10; 1 xFL 30 ou Rd 8-10
Barra equipotencial para pequenas instalagdes

‘.-". .
% 1809BG 1unid. 5015502 Sath B 2ot 16

Barra equipotencial para aplicagao exterior resistente aos raios UV,
ﬁ 1809 A 1 unid. 5015111 parafusos e tampas em VA.

7xaté 25mm?; 1xRd 8-10; 1 xFL 30 ou Rd 8-10

Barra equipotencial BigBar para aplicagéo industrial (adequada também
‘_‘,f‘“ 1802 10 VA 1 unid. 5015866 para ambientes potencialmente explosivos) em ago inoxidavel V2A e cobre

CU, com 10 ligagdes para suportes isoladores com parafusos M10

‘I 927 1 10 unid. 5057 51 5 ,r’;\qk;rtgﬁgggira em ago inoxidavel para ligagao equipotencial de tubos

_ %
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Protecao contra raios

Protecao contra raios € uma protecao preventiva

contra incéndios

Norma atualmente valida:
IEC/EN 62305 Parte 1-4
NP 623305-3

Parte 1:
Parte 2:
Parte 3:

Principios gerais

Analise de risco

Protecao de estruturas

e pessoas

Sistemas elétricos e eletronicos
em estruturas

y

Parte 4:

Um dos fatores de avaliacdo essenciais em qual-
quer analise de risco na protegao contra raios é a
densidade local dos raios. Isto é expresso em raios
no solo por km?/ano e deve ser determinado por me-

dicdes com um método de localizagado de raios. O
resultado desta andlise de risco é o nivel de perigo |
- IV existente. O projetista deve implementar a clas-
se | - IV apropriada a protegao contra raios.

Protecéo interior e exterior contra descargas atmosféricas
Apenas medidas aplicadas de modo coordenado podem

proporcionar uma prote¢ao abrangente contra raios.

Protecao exterior contra descargas atmosféricas

Ligacédo a
terra

Captagao

Derivacoes

oso

Protecao contra raios interior

Protecao
contra
sobretensoes
Ligacao
equipotencial

Distancia de
separacao

Blindagem
de espacos



Classe de protecao do sistema de protecdo con-
tra descargas atmosféricas
Os valores caracteristicos de um sistema de protecdo

Distancia de separagéo para evitar a formagao
perigosa de faiscas
Comprimento minimo dos elétrodos de terra

contra descargas atmosféricas (LPS = lightning pro- b) Caracteristicas que ndo dependem da classe

tection system) sdo determinados pelos valores carac-
teristicos da estrutura do edificio a ser protegido e sob =
consideracao da classe de protecdo contra raios. .

a) Caracteristicas que dependem da classe de
protecao do LPS:

= Valores caracteristicos dos raios

= Raio da esfera ficticia, largura da malha e &ngulo
de protegao

= Distancia tipicas entre derivacdes
e condutores de anel

de protecao do LPS:

Ligacao equipotencial de protegéo contra raios
Espessura minima das chapas de metal ou dos
tubos de metal em sistemas de captacao
Matéria-prima, formato e dimensdes minimas do
sistema de captacao, derivagdes e elétrodos de
terra

Norma Suplemento Conteudo
VDE 0185-305-1 (IEC 62305-1) Protegéo contra descargas atmosféricas — parte 1: principios gerais
VDE 0185-305-2 (IEC 62305-2) Protecdo contra descargas atmosféricas — parte 2: avaliagéo de risco
1 Risco de descargas atmosféricas na Alemanha
5 Guias de calculo para avaliagao do risco
de danos para edificios
3 Informagbes adicionais relativas a aplicagao da EN 62305-2
R : Protecéo contra descargas atmosféricas — Parte 3: protecao de estrutu-
VDE 0185-305-3 (NP 62305-3) ras e pessoas
1 Informagbes adicionais relativas a aplicagao da EN 62305-3
2 Informagées adicionais para estruturas especiais
3 Informagbes adicionais para teste e manutengao de sistemas de protegao
contra raios
4 Utilizagao de coberturas metalicas em sistemas de protegéo contra raios
5 Protecéo contra raios e sobretensdes para sistemas de energia
fotovoltaica
R : Protecéo contra descargas atmosféricas — Parte 4: sistemas elétricos
WIBIE R85 | 20 B0 e eletronicos em estruturas
1 Distribuicdo da corrente de raio

Dispositivos de protegao contra sobretensées para baixa tenséo - Parte 11:
VDE 0675-6-11 (IEC 0675-6-11) Aparelhos de protegao contra sobretensées para aplicar em instalagées
elétricas de baixa tenséo

Construgao de instalacgoes elétricas de baixa tensdo — Parte 5-53:
IEC 60364-5-534 (VDE 0100-53) selec¢éo e instalagdo de material elétrico: desativar, ativar e controlar —
Secgao 534: dispositivos de protegao contra sobretensoes (USE)

Construgéo de instalacgoes elétricas de baixa tensdo — Parte 4-44:

medidas de prote¢ao — prote¢ao no caso de tensdes perturbadoras e
IEC 60364-4-443 (VDE 0100-44) interferéncias eletromagnéticas — Secc¢ao 443: protegao no caso de

sobretensdes resultantes de influéncias atmosféricas ou operacgoes de

comutagao

o R Requisitos para instalagdes operacionais, espagos e instalagdes de
IEC 60364-7-712 (VDE 0100-712) natureza especial — sistemas de alimentacao fotovoltaica (FV)

VDE 0855-1 (IEC 60728-11) interativos

Redes de cabo para sinais de televisao, sinais de som e servigos

VDE 0127-24 (IEC 61400-24) Parques eodlicos — Parte 24: Protegéo contra raios

Disposigdes e normas importantes de protegao contra descargas atmosféricas



Normas do produto Conteudo

VDE 0185-305-1 (IEC 62305-1)
VDE 0185-561-2 (IEC 62561-2)
VDE 0185-561-3 (IEC 62561-3)
VDE 0185-561-4 (IEC 62561-4)

VDE 0185-561-5 (IEC 62561-5) de terra

VDE 0185-561-6 (IEC 62561-6) atmosféricas

VDE 0185-561-7 (IEC 62561-7) ligagio & terra

VDE V 0185-561-8 (IEC TS 62561-8)

VDE 0675-6-11 (IEC 61643-11) Requisitos e ensaios

VDE 0845-3-1 (IEC 61643-21)

Componentes da protecdo contra descargas atmosféricas — Requisitos para componentes de ligagdo
Componentes da protegdo contra descargas atmosféricas — Requisitos para condutores e elétrodos de terra
Componentes da protegao contra descargas atmosféricas — Requisitos para disruptores

Componentes da protegao contra descargas atmosféricas — Requisitos para suportes

Componentes da protegéo contra descargas atmosféricas — Requisitos para caixas de inspegéo e penetragdes
Componentes da protecdo contra descargas atmosféricas — Requisitos para contadores de descargas
Componentes da protegao contra descargas atmosféricas — Requisitos para agentes de melhoramento da
Componentes da protegdo contra descargas atmosféricas — Requisitos para componentes de sistemas isolados
de protecéo contra descargas atmosféricas

Aparelhos de protegdo contra sobretensdes para a utilizacdo em instalagdes elétricas de baixa tensdo

Protecéo contra sobretensdes para a utilizagdo em redes de
telecomunicagdes e de transmissao de sinais

Normas do produto para componentes de protegcdo contra raios e sobretensées

I,

Sistemas de captacao

Planeamento com o método do angulo de protecao, esfera ficticia e da malha

A probabilidade de uma corrente de raio entrar numa
estrutura do edificio a ser protegido é consideravel-
mente reduzida, se o sistema de captagao de raios for
corretamente dimensionado.

A captacao pode ser constituida por qualquer
combinacao dos seguintes componentes:

= Hastes captoras (incluindo mastros independentes)
= Condutores tipo catenaria

= Condutores em malha

Métodos de planeamento para os sistemas de
captacao

O método da esfera ficticia € adequado
em todos os casos, mas especialmente
para sistemas complexos.

O método do angulo de protegao é ade-
quado para edificios com forma simples.

As hastes captoras individuais devem ser ligadas
umas as outras ao nivel da cobertura para assegurar
uma distribuicdo de corrente.

Na estrutura a proteger, os sistemas de captacao de-
vem ser instalados nos cantos do edificio, nas areas
expostas e no perimetro (sobretudo na parte superior
das fachadas).

Dependendo da avaliagédo pratica da estrutura do
edificio, é escolhido um ou uma combinacao dos
seguintes métodos de planeamento.

= Método da esfera ficticia

= Método do angulo de protegao
= Método da malha

O método de malha é adequado para

edificios com forma simples, por ex.,
com coberturas planas.




A base para o célculo dos sistemas de captacao, para contra raios podem ser consultados nas tabelas € no
os diferentes métodos de protegao, é o raio da esfera diagrama auxiliar e podem servir de orientagao para
ficticia, a largura da malha e o angulo de protecdo a. 0s seguintes métodos de protegao.

Os dados basicos para a respetiva classe de protecao

Métodos de protegao

Classe de proteccao esfe?giﬁc(:z:ia - Largura da malha W Angulo de protecdo a°
| 20m 5x5m
] 30m 10x 10m
ver gréafico abaixo
1l 45m 15x15m
v 60m 20x20m

Valores maximos do raio da esfera ficticia, largura da malha e angulo de protegcao conforme a classe correspondente de protecdo contra
raios do LPS (sistema de protegao contra descargas atmosféricas), de acordo com a IEC/EN/NP 62305-3.

70 \ N N n Angulo de protegéo contra raios a
60 Lfﬂ"r < E Altura da haste em m
%0 H B Classe de protegao contra
40 ‘ raios /I/I1/IV
30
20
10
0 >

0 10 20 30 40 50 60 n

Diagrama auxiliar para determinar o do angulo de protegao conforme a IEC 62305

grlgf:fggg Angulo de protecio a° para hastes captoras até 2 m de comprimento
I 70 o
] 72°
1} 76 °
v 79°

Angulo de protegdo conforme a classe de protegdo contra raios de acordo com a NP 62305-3 para hastes captoras até 2 m
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Método da esfera ficticia
Calculo da profundidade de penetracao

p Profundidade de penetracdo R Raio da esfera ficticia o Distancia da entre hastes captoras

Férmula para calculo da profundidade de penetragéo (p)

Proteger equipamento no telhado com muiltiplas
hastes captoras

Se utilizar varias hastes captoras para proteger um ob-
jeto, tera que ter em conta a profundidade de penetra-
¢ao entre elas. Para fazer um calculo preciso utilize a
formula adjacente. Pode ter uma rapida visdo na tabela
abaixo.

Profundidade de penetracado segundo a classe de protecao contra raios

Distancia entre
hastes captoras
(d) em m

a &~ O DN

15
20

O=0 [l

Profundidade de
penetracao em m
Classe de protecao contra
raios |

Esfera ficticia: R=20m
0,03

0,06

0,10

0,16

0,64

1,46

2,68

Profundidade de
penetracao em m

Classe de protecao contra

raios |l

Esfera ficticia: R=30m

0,02
0,04
0,07
0,10
0,42
0,96
1,72

Profundidade de
penetracido em m

Classe de proteccao con-
tra descargas
atmosféricas Il

Esfera ficticia: R=45m

Profundidade de
penetracao em m

Classe de protecao contra
raios IV

Esfera ficticia: R=60m

0,01 0,01
0,03 0,02
0,04 0,04
0,07 0,05
0,28 0,21
0,63 0,47
1,13 0,84
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Método do angulo de protecao

Principios de instalacao, edificio com telhado inclinado

12 passo: determinar a da altura do edificio
Determine a altura da cumeeira do edificio. Esta
altura é o ponto de partida para o planeamento de
todo o sistema de protecao contra descargas atmos-
féricas. E colocado um condutor no cume sobre a
cumeeira que formard assim, a "espinha dorsal" do
sistema de captacao.

292 passo: determinar o do dngulo de protecéao a
Transfira a altura do edificio para o diagrama para ler
o angulo de protecdo. Atribua o angulo de protecéao
ao edificio.

3.2 passo: partes do edificio fora do angulo de
protecéao

As partes do edificio que se encontram fora da area
protegida devem ser adicionalmente protegidas. No
nosso exemplo, a chaminé tem um didmetro de 70 cm
e necessita para isso de uma haste captora com 1,5
m de comprimento. As janelas das aguas furtadas
possuem um condutor de cumeeira préprio.

4.2 passo: completar o sistema de captacao

Ligar o sistema de captagao as derivagdes. As extre-
midades do condutor da cumeeira deverdo estar sa-
lientes e deverao ser arqueadas aprox. 0,15 m para
cima. Assim, protege-se também qualquer alpendre
projetado.

As seguintes estruturas do telhado devem ser

protegidas com hastes captoras contra impactos

diretos de raios:

= Materiais metélicos com uma altura superior a 0,3 m

= Materiais ndo condutores (por ex., tubos de PVC)
com uma altura superior a 0,5m

U e
% 1 Altura do edificio (h) 2 Angulo de protegdo o
/

. 1 Altura do edificio h 2 Area protegida
3 Angulo de protegéo o 4 Janelas de sé6tdo néo protegidas por
condutor de cumeeira

1 ' Altura do edificio (h1)
2 Altura da haste captora (h2) s Angulo de protegao o
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Método da malha

Principios de instalagao, edificios com telhado plano

1 Area protegida 2 Angulo de protegéo
3 Altura do edificio 4 Distancia da area protegida

12 passo: instalacao do sistema de captacao

Em primeiro lugar, é colocado um condutor redon-
do em todos os pontos de impacto primarios, como
cumeeiras ou esquinas. Determina-se a area protegi-
da transferindo a altura do edificio para o diagrama,
lendo o angulo de protecédo e transferindo-o para o
edificio.

20 %

80 %

1 altura do edificio > 60 m

7
oEC

1 Comprimento do edificio 2 Largura da malha

2.2 passo: instalacao das malhas

Dependendo da classe de protecdo contra descar-
gas atmosféricas do edificio, aplicam-se diferentes
medidas da malha. Se o comprimento total |, como
no nosso exemplo, for superior a 20 m, tera que ser
integrada adicionalmente uma junta de dilatagédo para
alteracdes de comprimento condicionadas pela tem-
peratura.

3.2 passo: protecao contra impactos laterais

Em edificios com uma altura superior a 60 m e com
risco de danos elevados (por ex., com dispositivos
elétricos ou eletrénicos), recomenda-se a montagem
de um circuito em anel de protecdo contra impactos
laterais.



1 Perigo devido a impactos diretos de raios 2 Protegido
de impactos diretos de raios mas em perigo
3 Altura da haste captora « Angulo de protegao

4° passo: protecao das estruturas do telhado
Agora, é necessario proteger adicionalmente todas
as estruturas do telhado com hastes captoras. Para
isso € necessario ter em conta a distancia de sepa-
racao (s).

s = Distancia de separacéo

As hastes captoras devem ser instaladas a uma
distancia (s) do objeto a ser protegido. Esta distan-
cia evita com seguranga o arco da corrente de raio e
a formacéao de faiscas perigosas.

Sistemas de derivacao (baixadas a terra)
Ligacao do sistema de captacao com o sistema de ligacao a terra

Numero de derivacoes (baixadas)

O numero de derivagdes depende do tamanho do
edificio a proteger - em todo o caso terdo que ser ins-
taladas pelo menos duas derivagdes. Deve-se ter em
atengdo que os percursos da corrente devem ser cur-
tos e sem loops.

Numero de derivacoes de um LPS separado

Se o sistema de captacédo for composto por hastes
captoras em mastros separados (ou um mastro), que
nao sao feitos de metal ou ligados ao ferro da arma-
dura, entdo é necessario pelo menos uma derivacao

Classe de proteccao Distancia tipica a

| 10m
Il 10m
1] 15m
v 20m

para cada mastro. Os mastros metélicos ou mastros
de feitos de ferro da armadura ndo necessitam de
qualquer derivacao adicional.

Disposicao das derivacdes (baixadas)

As derivagbes devem instalar-se preferencialmente
junto aos cantos do edificio. Para conseguir uma 6ti-
ma distribui¢do da corrente de raio, as derivagdes de-
vem-se distribuir uniformemente a volta das paredes
exteriores da estrutura do edificio.

As derivagdes devem ser instaladas o mais direitas e
verticais possivel, de modo a proporcionar a ligagao
direta a terra o mais curta possivel. A formagado de
loops deve ser evitada.

As derivagbes ndo devem ser instaladas em caleiras
e calhas pluviais, mesmo que estejam cobertas com
material isolante.

@l o8O



Calculo da distancia de separacao conforme a IEC/EN/NP 62305-3

Passos

Determinar o valor
do coeficiente ki

Determinar o valor
do coeficiente kg
(sistema
simplificado)

Determinar o valor
do coeficiente km

Determinar o
valor L

k; estd dependente da classe de protecédo selecionada do sistema de protegdo contra descargas atmosféricas:
= Classe de protecéo I: k; = 0,08

= Classe de protecéo II: k; = 0,06

= Classe de protecéo lll: k, = 0,04

k. esta dependente da corrente de raio (parcial), que circula nas derivagoes:

= 1 derivacao (apenas no caso de um sistema de protecéo contra descargas atmosféricas isolado): k. = 1
= 2 derivagoes: k. = 0,66

= 3 derivagoes e mais: k. = 0,44

Os valores vigoram para todos os elétrodos tipo B e para os elétrodos tipo A, nos quais a resisténcia dos elét-
rodos vizinhos nao difere por mais do que um fator de 2. Caso a resisténcia dos elétrodos individuais se desvie
mais do que um fator de 2 deve ser assumido que kc = 1.

km estd dependente do material do isolamento elétrico:
= Material ar: kn = 1

= Material betdo, alvenaria: kn = 0,5

= Varas isolantes GFK: kn = 0,7

Caso sejam utilizados varios materiais de isolamento, na pratica é utilizado o valor menor para k.

L é o comprimento do cabo em metros, medido a partir do ponto no qual a distancia de separagéo s é calculada
até ao ponto mais préximo da ligagdo equipotencial.

O cabo de derivacéo isolado isCon®, resistente a alta
tensao, € a solu¢gdo moderna para manter com segu-
ranga as distancias de separagao necessarias.

.

¢

isCon®

/ MADE BY OBO
/

s = Distancia de separagao
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B | ooe

B oes

n Distancia de separagéo (s)

[ 3 =S

n Comprimento L

No caso de edificios altos, os calculos convencionais
das distancias de separacao podem resultar em dis-
tancias de separagao que ja ndo sdo viaveis, uma vez
que o comprimento até ao plano de referéncia seguinte
(por ex., sistema de ligagéo a terra ou ponto de ligagao
equipotencial mais préximo) € muito longo, de acordo
com as dimensodes do edificio.

Para ainda ser viavel projetar e instalar um sistema
de protecdo contra raios, em conformidade com a
VDE 0185-305-3 (IEC/EN/NP 62305-3), deve ser
considerada a criagdo de niveis equipotenciais na
fase do projeto.

]

! H o0
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Criacao de areas equipotenciais, por ex., a cada

2-3 andares por meio de:

= Ligacdes equipotenciais para protecao contra des-
cargas atmosféricas através de condutores
adequados e aparelhos de protegao contra
sobretensdes para instalagbes de energia e
comunicacoes

= Ligagdo a terra em malha conforme a DIN 1804

= Malhas interligadas com o ferro da armadura dos
pisos, de acordo com a DIN EN 62305-4 (VDE
185-304-4)

= Ligagdo ao ferro da armadura a cada 2 m

= Ligacdes equipotenciais para protecao contra
descargas atmosféricas em todos os cabos
metdlicos ou elétricos que levam aos niveis
equipotenciais (por ex., camaras exteriores, luzes,
linhas de alimentacao, sistemas fotovoltaicos, etc.)

17



Cabos isolados isCon®

Guia de selecao

sim

sar>75cm

sim

Pode ser pintado?

Requisitos para ambi- sim
entes potencialmente
explosivos?

nao

Protegao sim no Proteg&o contra

mecanica tonsio
adicional®
de contacto?

necessaria?

nao sim

sar<45cm

sim

v v
*Protegdo mecénica adicional: Os danos superficiais na capa de protegdo

exterior ndo afetam a fung&o isolante e resistente a alta tensao do cabo de
derivagao isCon Pro+ preto! Para este efeito, o revestimento deve ser mantido,

pelo menos, 0,2 mm em toda a extenséo da derivagao.

os0 il



Requisitos para uma protecao duradoura

Na protecao exterior contra descargas atmosféricas
sdo usados preferencialmente os seguintes materiais:
aco galvanizado a quente, aco inoxidavel (VA), cobre
e aluminio.

Existe perigo de corrosdo especialmente em ligacoes
de diferentes materiais. Por esta razdo, ndo podem

ser montados componentes de cobre sobre super-
ficies galvanizadas ou sobre pegas de aluminio, na
medida em que, através da chuva ou de outras in-
fluéncias, particulas de cobre podem penetrar a su-
perficie galvanizada. Em sequéncia, produz-se um
elemento galvanico que acelera a corrosédo na super-
ficie de contacto.

Combinacdes de material sem aumento do risco de corroséo

Aco, galvanizado Aluminio
Aco galvanizado sim sim
Aluminio sim sim
Cobre nao nao
Aco inoxidavel sim sim
Titanio sim sim
Estanho sim sim
Material Forma

Fita macica

Cobre Redondo macigo (b)
Cobre estanhado Cabo (b)

Redonda macico

Redondo macigo

Aluminio Cabo

Liga de aluminio revestida a cobre Redondo macigo (c)

Fita macica
Redondo macigo
Cabo (b)
Redondo macico

Liga de aluminio

Fita maciga
Redondo macico
Cabo (b)
Redondo macigo

Aco galvanizado a quente

Redondo macico

Aco revestido a cobre (c) Fita macica

Fita maciga
Redondo macico
Cabo (b)

Redondo macigo (d)

Aco inoxidavel (a)

Cobre Aco inoxidavel Titanio Estanho
nao sim sim sim
nao sim sim sim
sim sim nao sim
sim sim sim sim
nao sim sim sim
sim sim sim sim

Dimens6es minimas

20 x 2,5 mm
2 8 mm
50 mm?
2 15 mm

2 8 mm
50 mm?

@ de 8 mm

20 x 2,5 mm
2 8 mm
50 mm?
2 15 mm

20 x2,5mm
2 8 mm
50 mmz?
2 15 mm

2 8 mm
20 x 2,5 mm

20 x 2,5 mm
2 8 mm
50 mm?
2 15 mm

Matéria-prima, formato e dimensées minimas de condutores de captacao, hastes captoras, hastes de transicdo e baiadas a terra

(a) Crémio > 16 %; Niquel = 8 %; Carbono < 0,08 %

(b) O diametro de 8 mm pode ser reduzido para 28 mmz? (didmetro 6 mm) em determinadas
aplicagoes, se a resisténcia mecanica ndo for um requisito importante.
(c) Revestimento de cobre de, pelo menos, 70 pm com teor de cobre de 99,9%

(d) Aplicavel para hastes captoras e base
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Material

Cobre
Cobre estanhado

Aco galvanizado a quente

Aco polido (b)

Aco revestido a cobre (c)

Aco inoxidavel (d)

Forma

Cabo

Redondo macico
Fita macica
Redondo macico
Placa de grelha
Tubo

Placa macica
Redondo macigo
Redondo macico
Tubo

Fita macica
Placa macica
Placa de grelha
Perfil (a)

Cabo

Redondo macico
Fita macica
Redondo macico
Redondo macico
Fita macica
Redondo macigo
Redondo macigo
Fita maciga

Dimensées
minimas

Elétrodo de terra

@ de 15 mm
@ de 20 mm

@ de 14 mm
2 de 25 mm

290 mm?

@ de 8 mm

@ de 14 mm

o2 de 15 mm

Condutor de terra

50 mm2
o de 8 mm
20 x 2,5 mm

@ de 10 mm

30 x 3 mm

70 mm?2

@ de 10 mm
25x 3 mm
o de 8 mm
@ de 10 mm
30 x 3 mm
@ de 10 mm

30 x 3,5 mm

Matéria-prima, formato e seccdo transversal de elétrodos de terra conforme a VDE 0185-561-2 (IEC 62561-2)

(
(
(
(

20

Elétrodo de cha-
pas de terra

500 x 500 mm
600 x 600 mm

500 x 500 mm
600 x 600 mm

a) Sao permitidos perfis diferentes com uma secgéo transversal de 290 mm?2 e uma espessura minima de 3 mm, por ex., perfis cruzados.
b) Deve ser embebido em betdo a uma profundidade de, pelo menos, 50 mm.

c) Com revestimento de cobre de, pelo menos, 250 pm com teor de cobre de 99,99%.
d) Crémio > 16 %; Niquel = 5 %; Molibdénio > 2 %; Carbono < 0,08 %.



Em caso de impacto de um raio, apenas 50% da
energia do raio é descarregada para a terra através
da ligagdo a terra. A outra metade flui para a ins-
talacdo elétrica da estrutura do edificio. Outras ra-
zbes para sobretensdes sao os impactos de raios a

As sobretensdes mais elevadas sdo criadas pelas
descargas atmosféricas. De acordo com a IEC/EN
62305 sao simulados impactos de raios com corren-
te de descargas de raio de até 200 kA (10/350 ps).

limp = max 200 kA

Impacto 100% (|EC/EN 62305)
B Ligacdo aterra ~50% |=100kA

H Instalagéo elétrica ~50% 1=100kA

A Cabo de dados ~5% I =5kA

Divis&o tipica da corrente de raio

K/0s
30 [—
26 |—
22 |—
18 —
14 |—
10 |—

06 |—

ol H

distancia ou as operacgoes de comutagao. Os equi-
pamentos da OBO oferecem uma prote¢do segura
para os aparelhos eléctricos mais sensiveis da ins-
talacao, contra contra sobretensoes.

-

0
—U
\")
H | Quedas de tensdo/Breves
interrupgdes
_| 6000 E Ondas harménicas devido a alteragdes
Vi lentas e rapidas da tensao
(V)
] n Aumentos intermitentes da tens&o
- 4000 n Sobretensdes de manobra
(D)
7 B Sobretensdes de raio
_1 2500
= (D) n Gama de valores para os quais 0s
descarregadores de sobretensdes
- 1500 sdo usados
)
Tipos de sobretensées
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Causas dos danos

Os aparelhos e sistemas podem ser protegidos contra todas as causas de
danos, mostradas em baixo, através de descarregadores de sobretensbes
da OBO.

Impactos de raios diretos Impactos de raios na linha de alimentagao

Impactos de raios junto da linha de

. - - - Impactos de raios na vizinhanga
alimentacéo e operagoes de comutagao

[kA]
60

50

40

30

20

-100 0 100 200 300 400 500 600 700 800 900 1000 us
Tipos de impulso e as suas caracteristicas:

n Forma de impulso 1, impacto direto de raio, H Forma de impulso 2, impacto de raio distante ou operagéo de comutagéo,
impulso simulado de raio de 10/350 ps impulso simulado de raio de 8/20 us (sobretensao)

O=0 [z



Protecao contra sobretensodes para energia

Os aparelhos de protegao contra sobretensées garan-
tem uma ligacéo equipotencial dos cabos de alimenta-
¢ao sob tensdo. Eles reagem antes que o isolamen-
to dos aparelhos elétricos e eletronicos possa ser
destruido por sobretensdes.

Descarregador de sobretensdes tipo 1/classe |
Descarregador combinado tipo 1+2/classe I+ll
Sistema TN-C: Os descarregadores para correntes
de raio do tipo 1/classe | e os descarregadores com-
binados tipo 1+2/classe I+l so aplicados nas 3 fases
(por ex., trés MCD 50-B).

Sistema TN-S e TT: Os descarregadores para cor-
rentes de raio e os descarregadores combinados séo
aplicados no circuito 3+1 (por ex., trés MC 50-B e um
MC 125-B NPE). No circuito 3+1 os condutores ex-
ternos (L1, L2, L3) estéo ligados ao condutor de neu-
tro (N) através de descarregadores. O neutro (N), por

sua vez, estéa ligado ao condutor de terra (PE) através
de um explosor de alto rendimento. Consultando o
fornecedor de energia local também é possivel a apli-
cagao antes do contador principal.

Descarregador de sobretensées tipo 2/classe Il

Os descarregadores de sobretensdes do tipo 2/
classe Il sdo aplicados no circuito 3+1 (por ex., V20
- 3+NPE). No circuito 3+1 os condutores externos
(L1, L2, L3) estao ligados ao condutor de neutro (N)
através de descarregadores. O neutro (N), por sua
vez, liga-se ao condutor de terra (PE) através de um
explosor de alto rendimento. Os descarregadores

deverdo ser colocados a montante do interruptor di-
ferencial, pois, de outra forma, este interpretara a cor-
rente de sobretensao descarregada como corrente de
fuga e interrompera o circuito.

=) 050



Os sistemas de SAT ou antenas parabdlicas fazem
parte dos objetos que sao frequentemente instalados
em telhados, colocados como objetos expostos préxi-
mos das hastes captoras. Por este motivo, estes siste-
mas devem ser protegidos contra impactos diretos de
raios por meio de hastes captoras, de modo a que nao
sirvam eles préprios como sistemas de captacao de
raios. Idealmente, apds a instalacdo do sistema de
protecdo contra raios, a antena parabdlica deve estar
localizada dentro do angulo de protecéo da haste cap-
tora. Neste caso, o risco de um impacto direto de raio
nas linhas de SAT é praticamente eliminado. No en-
tanto, se a haste captora for atingida, sobretensodes
serdo acopladas aos condutores do sistema de SAT.
Estas sobretensbées podem ser limitadas com segu-
ranca a um nivel que nao seja perigoso para o apare-
Iho a ser protegido, por meio de um aparelho de prote-
gao contra sobretensdes como o OBO TV 4+1 (para
protecéo de multicomutadores, por exemplo) ou o FC-
-SAT-D (para prote¢ao de um aparelho de televisao).
Um requisito importante é que a distancia de separa-
¢ao (s) entre a haste captora e o sistema de antena
seja também mantida. A protecdo contra descargas
atmosféricas e sobretensdes de uma antena parabdli-
ca é mostrada nas seguintes imagens:

|||—k
|- - :

Caminho da corrente no caso de impacto direto nas proximidades
de uma antena parabdlica

Produto Ref.
1 Barra equipotencial, por ex. OBO 1801 VDE 5015650
2 Protecéo contra sobretensées coaxial, por ex. TV 4+1 5083400
3 Dispositivo de protegao fina para cabo de SAT e de 230 V, por ex. OBO FC-SAT-D 5092816

Ao coordenar os componentes de prote¢cdo contra
raios e sobretensdes, as correntes de raio e as so-
bretensbes podem ser descarregadas em seguranga.
Se o edificio ndo tiver protegédo exterior contra raios,
a instalagédo exposta da antena parabdlica cria o risco
de impacto direto, como acontece no caso de uma
haste captora. Por este motivo, a protecdo contra so-

24

bretensbes deve ser complementada com descarre-
gadores de classe D1 (tipo I). Para além da habitual
ligagédo a terra da antena com 4 mm? Cu, o sistema
de antena deve também ser ligado ao barramento de
terra principal com um condutor de ligagao a terra de,
pelo menos, 16 mm?2 Cu.



Se uma andlise de risco, de acordo com a VDE 0185-
305-2 (IEC/EN 62305-2), nao for possivel ou nao for
exigida pelas autoridades, as sobretensdes atmosfeé-
ricas estéaticas (por ex., raios) podem causar um arco
do condutor de terra de 16 mm? para a instalagdo
elétrica ou para o sistema de antena do edificio. Re-
comenda-se, por isso, que o condutor de terra seja
concebido para ser isolante e resistente a alta tensao
€ que as descargas oscilantes sejam evitadas atra-
vés de medidas apropriadas.

]

Be===4

Fllllllrl

Indugao de sobretensdo num sistema de SAT

Produto Ref.
1 Barra equipotencial, por ex. OBO 1801 VDE 5015650
2 Protecéo contra sobretensées coaxial, por ex. TV 4+1 5083400
3 Dispositivo de protegao fina para cabo de SAT e de 230 V, por ex. OBO FC-SAT-D 5092816
4 Descarregador de sobretensées OBO DS-F 5093275/5093272
5 Ligacdo a terra da antena 4 mm2 Cu -
6 Condutor de ligagao a terra min. 16 mmz2 Cu -
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External lightning protection systems for flat roofs

Connection Components
Fastener for flat roofs
Thermal expansion pieces
Example applications

External lightning protection systems for flat roof equipment

FangFix air-terminations systems
FangFix junior air-termination systems
Standard isolated systems

isfang air-termination system

External lightning protection systems for pitched roofs
Down-conductors

Lightning strike counter

Isolated lightning protection systems

High-voltage-resistant, isolated installations with isCon® conducto
iRod — Air-termination systems > 10 m

Earthing system

Earth rods

Ring systems

Foundation earth electrodes
Portable grounding system

Equipotential bonding systems

T T T ©
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.72
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. 106
. 108

. 118
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27



External lightning protection systems for flat roofs

O

0/=90°
%

b ,

0/=0-360°
Item No. Designation Description Q-ty
1 5021294 |RD 8-ALU-T Round conductor, aluminium
2 5311519 |249 8-10 ALU Vario quick connector
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T1.01 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Methods of longitudinal and transverse connection of round
conductors
- S| Scale: Sheet size:
- - : BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs

Item No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Galvanised steel, flat conductor
2 5021081 RD 8-FT Galvanised steel, round conductor
3 5314658 256 A-DIN 30 FT Cross-connector for flatconductor
4 5312655 252 8-10 x FL30 FT | Cross-connector for round and flat conductors
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T1.02 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Methods of longitudinal and transverse connection of flat and
round conductors
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roofs

@ Fixing the round conductor

@ Fixing the flat conductor

@ Fixing the isCon conductor

@

™
™0

Item No. Designation Description Q-ty
1 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
2 5021294 RD 8-ALUT Round conductor, aluminium
3 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
4 5218885 165 MBG HFL Flat conductor adapter for roof conductor holder
5 5408008 isCon Pro 75 SW isCon conductor, Pro
6 2153114 M-Quick 18-22 LGR | Multi-Quick clip
7 5218882 165 MBG UH Universal flat conductor adapter for roof conductor holder
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T1.03 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Methods of mounting various conductors on a flat roof surface
- S| Scale: Sheet size:
- - : BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN

30




External lightning protection systems for flat roofs

Expansion pieces to compensate in length due to temperature
Material Expansion piece spacing in m
Steel 15
Stainless steel 10
Copper 10
Aluminium 10
Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
3 5218926 172 AR Expansion piece
4 5331501 856 Connection and expansion strip
5 5311519 249 8-10 ALU Vario quick connector
6 3160734 SKS 10x25 F Hexagonal bolt with nut and washer M10
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T1.04 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Installation of thermal expansion compensators for conductors
- S| Scale: Sheet size:
- - : BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN

31




External lightning protection systems for flat roofs

distance between holder
max. 1.5 m

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5311519 249 8-10 ALU Vario quick connector
4 5218926 172 AR Expansion piece
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T1.05
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Installation of a lightning protection grid with round conductor
on the roof surface
- S| Scale: Sheet size:
- - @BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roofs

distance between holder
max. 1.5m

Item No. Designation Description Q-ty
1 5019347 | 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5218885 165 MBG HFL Flat conductor adapter for roof conductor holder
4 5314658 256 A-DIN 30 FT DIN cross-connector for flat conductor
5 5331501 856 Connection and expansion strip
6 3160734 SKS 10x25 F Hexagonal bolt with nut and washer
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T1.06 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Installation of a lightning protection grid with flat conductor on
the roof surface
- S| Scale: Sheet size:
- - @BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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[l External lightning protection systems for flat roofs

Item No.

Designation

Description

Q-ty

5021294 |RD 8-ALU-T

Round conductor, aluminium

2 5218977 165 KRB SO Roof conductor holder for flat roofs
3 5311519 249 8-10 ALU Vario quick connector
Drawing-No.: (})’ZE 2PS'(:) |Typ|caI-No.: OBO-TBS-250-T1.07 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Installation of lightning protection grid with round conductor
on the surface of the bulk roof
. —— | Scale: Sheet size:
- - O B O Sheet: of:
Ind. Amendment typical Date: Name: BETTERMARNM
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[l External lightning protection systems for flat roofs

ltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218977 165 KRB SO Roof conductor holder for flat roofs
3 5311519 (249 8-10 ALU Vario quick connector
Drawing-No.: OPZE 2P5F0 |Typ|caI-No.: OBO-TBS-250-T1.08 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Installation of lightning protection grid with round conductor
on the surface of the bulk roof
. S— | Scale: Sheet size:
- - O BO Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roofs
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Detail 1
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Item No.

Designation

Description

5021294

RD 8-ALU-T

Round conductor, aluminium

5218700

165 MBG-8-10

Roof conductor holder for flat roofs

5304176

5001 N-VA

Connector, Rd 8-10 mm with pressure trough

5320712

288 DIN

Connection and bridging component

5311519

249 8-10 ALU

Vario quick connector

OO WIN|—~

5318084

272 8

Connection terminal to 14 mm

Drawing-No.: ng 2F;l; Typical-No.: OBO-TBS-250-T1.09 |Pr01ect No.:

Date: Name: Description:
Creator: The external lightning protection system

for flat roofs
Editor:
Comment:
Status: Descent of the round conductor through the membrane roof
to the metal column of the building.

_ _ = Scale: Sheet size:

- - - Sheet: of:
Ind. Amendment typical Date: Name:
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External lightning protection systems for flat roofs

Detail 1

Detail 1

\ Sheet of roofing material

Mounting on special adhesive

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5311519 249 8-10 ALU Vario quick connector
4 5201101 330K Roof penetration
Drawing-No.: S’ZE 2%!(:) |Typ|caI-No.: OBO-TBS-250-T1.10 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Descent of the round conductor through the tarred roofing
felt.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs

@ Mounting on 2 blind rivets d = 6 mm

@ Mounting on 4 blind rivets d = 5 mm

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
3 5320712 288 DIN Connection and bridging component
4 5320704 [287 Connection component
5 5304176 5001 N-VA Connector, Rd 8-10 mm with pressure trough
6 5331501 856 Connection and expansion strip
7 5320707 287 DCT Connection component with double crossbar
Drawing-No.: E’ZE 2!2!(—') |Typ|caI-No.: OBO-TBS-250-T1.11 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Methods of connecting the metal parapet wall to the lightning
protection grid using rivets.
- S| Scale: Sheet size:
- - : BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218997 165 R-8-10 Roof conductor holder for flat roofs
3 5311209 247 8-10 FT T connector Rd 8-10 mm, triple -screwed
4 5230322 113 B-Z-HD Conductor bracket with crossbar, wood screw, plastic anchor|
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T1.12 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Fixing a round conductor to a flat parapet wall.
- = |Scale: Sheet size:
= OBO
- - LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5207444 177 20 M8 Universal cable bracket
4 5320712 288 DIN Connection and bridging component
5 5304164 5001 N-FT Connector, Rd 8-10 mm with pressure trough
Drawing-No.: PE PF  |Typical-No.: Project No.:
g oz | 250 |'YP 0BO-TBS-250-T1.13 [ ')
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment: »
Status: Fixing a round conductor to a metal parapet wall.
- = |Scale: Sheet size:
m r— .«ﬁ’ﬁ
- - s D Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANN
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5320712 288 DIN Connection and bridging component
4 5304176  [5001 N-VA Connector, Rd 8-10 mm with pressure trough
5 5311519 249 8-10 ALU Vario quick connector
6 5311101 2458-10 FT T connector Rd 8-10 mm
Drawing-No.: PE PF  |Typical-No.: Project No.:
9 oz | 250 [P OBO-TBS-250-T1.14 | '
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment: ) o ) .
Status: Connecting of the lightning protection grid on a parapet wall.
- S— | Scale: Sheet size:
OoBO
- - Sheet: of:
Ind. Amendment typical Date: Name: BETTERMAMNMN
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External lightning protection systems for flat roofs

Detail 1
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Item No.

Designation

Description

Q-ty

5021294

RD 8-ALU-T

Round conductor, aluminium

5320712

288 DIN

Connection and bridging component

5304176  |5001 N-

VA

Connector, Rd 8-10 mm with pressure trough

5311519

249 8-10 ALU

Vario quick connector

QA |WOIN|—~

5311585

249 8-10 ALU-OT

Connection terminal, equipotential bonding, Rd 8-10 mm

Drawing

-No.:

PE
02

Project No.:

0 |Typ'°a"N°': OBO-TBS-250-T1.15

Date: Name:

Creator:

Editor:

Status:

Description:

The external lightning protection system
for flat roofs

Comment:

Connecting a fire ladder to the lightning protection

grid.

Scale:

Sheet size:

it

Sheet:

Ind.

Amendment typical

Date:

Name: BETTERMANM

of:
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External lightning protection systems for flat roofs

C W down-conductor
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Iltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218977 165 KRB SO Roof conductor holder for flat roofs
3 5304520 5010 20 FT Construction clamp to 20 mm
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T1.16 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Connection of the metal handrail to the lightning protection
grid.
- S| Scale: Sheet size:
- - @BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5320712 288 DIN Connection and bridging component
3 5057515 927 1 Earthing pipe clamp VA
4 5320707 287 DCT Connection component with double crossbar
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T1.17 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Connection of the metal handrail to the lightning protection
grid.
- = |Scale: Sheet size:
= OBO
- - LI Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5304520 5010 20 FT Construction clamp to 20 mm
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T1.18 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Connection of the metal handrail to each other
- S| Scale: Sheet size:
- - : BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5331013 |853 300 Bridging cable
2 3160734 SKS 10x25 F Hexagonal bolt with nut and washer M10
Drawing-No.: ng 2%F0 |Typ'cal'No':OBO-TBS-250—T1.19 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Connection of the metal handrail to each other
- S| Scale: Sheet size:
- - @BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5320712 288 DIN Connection and bridging component
4 5304176 5001 N-VA Connector, Rd 8-10 mm with pressure trough
5 5311519 249 8-10 ALU Vario quick connector
6 5230322 113 B-Z-HD Cable bracket with crossbar, wood screw, plastic anchor
7 5311585 249 8-10 ALU-OT Connection terminal, equipotential bonding, Rd 8-10 mm
Drawing-No.: E’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T1.20 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment: »
Status: Fixing a round conductor to a metal roof parapet. Protection
of corners and edges of the building.
- « |Scale: Sheet size:
r.?‘”"«l:l = Y
- L | =\,
s LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roofs

distance between holder max. 1 m ,:;f:;
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Installation interval Height of
of interception tip, e interception tip, h
3m 0,15 m
4m 0,25 m
5m 0,35 m
6m 0,45 m
Item No. Designation Description Q-ty
1 5021050 RD 8-FT 50 Round conductor, galvanised steel
2 5218997 165 R-8-10 Roof conductor holder for flat roofs
3 5320712 288 DIN Connection and bridging component
4 5304176  |5001 N-VA Connector, Rd 8-10 mm with pressure trough
5 5311500 249 8-10 ST Vario quick connector
6 5405068 120 A Air-termination tip
7 5311101 245 8-10 FT T connector Rd 8-10 mm
Drawing-No.: PE PF  |Typical-No.: Project No.:
g oz | 250 |'YP 0BO-TBS-250-T1.21 g
Date: Name: Description:
Creator: The external lightning protection system
_ for flat roofs
Editor:
Comment: ) o
Status: Protection of the flat parapet of the building by means of
interception tips.
- S| Scale: Sheet size:
- - : E : Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANN
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5021647 RD 10 - V4A Round conductor, stainless steel
2 5312318 252 8-10 V4A Cross-connector
3 5405769 128 F Mushroom-shaped air -termination with connectors
Drawing-No.: ng | 2%'2) |Typ|caI—No.: OBO-TBS-250-T1 22 |Proiect No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment:
Status: Lightning protection of the parking lot on the roof of the
building. Laying conductors in a waterproofing coating
- Scale: Sheet size:
- - Sheet: of:
ind. Amendment typical Date: Name: BETTERMANRM
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External lightning protection systems for flat roofs
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Item No. Designation Description Q-ty
1 5021647 RD 10 - V4A Round conductor, stainless steel
2 5312318 252 8-10 V4A Cross-connector
3 5405769 128 F Mushroom-shaped air -termination with connectors
4 5304176 5001 N-VA Connector, Rd 8-10 mm with pressure trough
Drawing-No.: ng 2F;l;) |Typ|caI-No.: OBO-TBS-250-T1.23 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roofs
Editor:
Comment: )
Status: Lightning protection of the parking lot on the roof of the
building. Laying conductors in a waterproofing coating
- Scale: Sheet size:
- - Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM

50



Notes

@ os0



External lightning protection systems for flat roof equipment

@

the set
¥
1
1
the set
Item No. Designation Description Q-ty
1 5401980 101 VL1500 Tapered pipe air termination rod
2 5403219 | F-FIX-KL Terminal for FangFix system
3 5403117 | F-FIX-S10 Concrete block for FangFix system 10 kg
4 5403124 F-FIX-B10 Base for FangFix system 10 kg
5 5403103 F-FIX-10 Stand for FangFix system 10 kg
6 5403227 F-FIX-S16 Concrete block for FangFix-System 16 kg
7 5403225 |F-FIX-B16 Base for FangFix system 16 kg
8 5403200 |F-FIX-16 Stand for FangFix system 16 kg
Drawing-No.: P ~al-No - - -
rawing-No E’ZE 25!5 |Typ|ca| No.: OBO-TBS-250-T2.01 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Assembly of the FangFix lightning system.
- S| Scale: Sheet size:
- - O B O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roof equipment
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Item No. Designation Description Q-ty
1 5401983 101 VL2000 Tapered pipe air-termination rod
2 5403219 | F-FIX-KL Terminal for FangFix system
3 5403227 |F-FIX-S16 Concrete block for FangFix-System 16 kg
4 5403225 F-FIX-B16 Base for FangFix system 16 kg
Drawing-No.: E’ZE 2%!5 |Typ|caI-No.: OBO-TBS-250-T2.02 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Installation of additional FangFix system supports depending
on the wind load.
- S| Scale: Sheet size:
- - : E O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment
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Iltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5403308 |F-FIX-JUNIOR Stand for FangFix Junior system
Drawing-No.: E’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T2.03 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of the roof aerator. Installation of an
interception rod.
- . « |Scale: Sheet size:
r.?‘”“'«l:l = Y
L DO 4
_ — — e NS Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

Item No. Designation Description Q-ty
1 5021294 RD 8-ALUT Round conductor, aluminium
2 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
3 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
4 5218885 165 MBG HFL Flat conductor adapter for roof conductor holder
5 5312655 252 8-10xFL30FT Cross-connector for round and flat conductors
6 5401983 101 VL2000 Tapered pipe air-termination rod
7 5403200 |F-FIX-16 Stand for FangFix system 16 kg
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T2.04 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection for a skylight. Installation of an
interception rod.
- = |Scale: Sheet size:
O
- - LI Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218997 165 R-8-10 Roof conductor holder for flat roofs
3 5312604 253 8x8 Cross-connector Rd 8-10 mm
4 5402859 101 A-L150 Air-termination rod, one end rounded with connection strap
5 5402891 101 ST Stand 6,9 kg with female thread
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T2.05 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of several roof aerators. Installation of
an interception rod.
— — = |Scale: Sheet size:
OBO
- - LI Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

7

7

7.
!

),

%

A

N

i

N

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5401989 101 VL3000 Tapered pipe air-termination rod
4 5403200 |F-FIX-16 Stand for FangFix system 16 kg
5 5408806 1ISO-A-500 Insulated spacer
Drawing-No.: ng 2%!(—') |Typ|caI-No.: OBO-TBS-250-T2.06 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of outdoor unit the air-condition.
Installation of an interception rod with an insulated spacer.
- S— | Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

x@ Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5401995 101 VL4000 Tapered pipe air-termination rod
4 5403200 |F-FIX-16 Stand for FangFix system 16 kg
5 5408978 101 VS-16 Insulated lightning protection set, V fastening
Drawing-No.: E’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T2.07 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of chiller system. Installation of an
interception rod with a V-fastening spacer.
- %— Scale: Sheet size:
A
[ 1:| -— 1
- OO\
s LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

\

@

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5311519 249 8-10 ALU Vario quick connector
4 5401983 101 VL2000 Tapered pipe air-termination rod
5 5403200 |F-FIX-16 Stand for FangFix system 16 kg
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T2.08 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of a flat roof light dome. Installation of
several interception rods.
- S| Scale: Sheet size:
- - @BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

>
Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5401989 101 VL3000 Tapered pipe air-termination rod
4 5403200 |F-FIX-16 Stand for FangFix system 16 kg
5 5408852 ISAV1000W Adjustable insulating beam-wall
Drawing-No.: ng 2%!(—') |Typ|caI-No.: OBO-TBS-250-T2.09 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of ventilation pipes. Installation of the
interception rods with adjustable spacers.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5401989 101 VL3000 Tapered pipe air-termination rod
4 5403200 |F-FIX-16 Stand for FangFix system 16 kg
5 5408849 ISAV1000R Adjustable insulating beam-wall
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T2.10 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of a chimney. Installation of an
interception rod with adjustable spacer.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

Detail 1

v

~__Detail 1

Item No. Designation Description Q-ty
1 5402868 101 3B-5000 isFang air-termination rod
2 5408966 isFang 3B-100 AL isFang air-termination rod stand
3 5403227 F-FIX-S16 Concrete block for FangFix-System 16 kg
4 5403238 F-FIX-B16 3B Base for FangFix system
5 5408971 isFang 3B-G1 isFang-3B threaded rod
Drawing-No.: E’ZE 2!2!(—') |Typ|caI-No.: OBO-TBS-250-T2.11 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of ventilation system. Installation of an
interception rod on an interception rod stand.
- S| Scale: Sheet size:
- - O B O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN

62




External lightning protection systems for flat roof equipment

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
3 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
4 5218885 165 MBG HFL Flat conductor adapter for roof conductor holder
5 5408966 isFang 3B-100 AL isFang air-termination rod stand
6 5403227 F-FIX-S16 Concrete block for FangFix-System 16 kg
7 5403238 F-FIX-B16 3B Base for FangFix system 16 kg
8 5408971 isFang 3B-G1 isFang-3B threaded rod
9 5313066 |250 A-BO Diagonal clamp with bolt
10 5311585 249 8-10 ALU-OT Connection terminal, equipotential bonding, Rd 8-10
11 6408516 SKS 10x60 F Hexagonal bolt with nut and washer M10
Drawing-No.: ng 2%F0 |TypicaI-No.: OBO-TBS-250-T2.12 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Ways to connect isFang interception rod stand to various
lightning conductors.
- S| Scale: Sheet size:
- = @ BO Sheet: of:
ind. Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roof equipment
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R External lightning protection systems for flat roof equipment

Item No. Designation Description Q-ty
1 5021294 RD 8-ALUT Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5408976 101 3-ES-16 Insulated lightning protection set, 3-corner fastening
4 5408158 101 1T-16 T connector
5 5408107 101 16-750 Insulating rod
6 5408395 101 |IES-16 End piece
Drawing-No.: E’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T2.14 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of chiller system. Installation of the set of
insulated lightning protection.
- . « |Scale: Sheet size:
OoBO
- - e of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment

Detail 1

Detail 1

A\

~__Detail 2

Detail 3

~_Detail 3

Item No. Designation Description Q-ty
1 5021294 RD 8-ALUT Round conductor, aluminium
2 5230322 113 B-Z-HD Cable bracket with crossbar, wood screw, plastic anchor
3 5402864 101 3B-4000 isFang air-termination rod
4 5408954 isFang TW200 isFang support for wall mounting
5 5057515 927 1 Earthisng pipe clamp VA
6 5320707 287 DCT Connection component with double crossbar
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T2.15 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment: o
Status: Lightning protection of a chimney. Installation of an isFang
interception rod on the wall of the building.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for flat roof equipment
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separation distance

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5311519 249 8-10 ALU Vario quick connector
3 5218926 172 AR Expansion piece
4 5403117 | F-FIX-S10 Concrete block for FangFix system 10 kg
5 5403124 F-FIX-S10 Base for FangFix system 10 kg
6 5408101 101 RH-16 FangFix reducing sleeve
7 5408107 101 16-750 Insulating rod
8 5229960 113 Z8-10 Cable bracket
Drawing-No.: PF ~al-No - - -
rawing-No E’ZE 5 |Typ|ca| No.: OBO-TBS-250-T2.16 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Installation of a lightning mesh grid on the roof surface
observing the separation distance.
- = |Scale: Sheet size:
- - Sheet: of:
Ind. Amendment typical Date: Name:
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External lightning protection systems for flat roof equipment

{

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5311519 249 8-10 ALU Vario quick connector
4 5403117 | F-FIX-S10 Concrete block for FangFix system 10 kg
5 5403124 | F-FIX-S10 Base for FangFix system 10 kg
6 5408101 101 RH-16 FangFix reducing sleeve
7 5408108 | 101 16-1500 Insulating rod
8 5229960 |113 Z8-10 Cable bracket
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T2.17 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment: )

Status: Lightning protection of gas pipe on a rooftop. Installation of
the lightning mesh grid on the roof surface observing the
separation distance.

- S| Scale: Sheet size:
- - : E O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for flat roof equipment

ORIRXTT
R

T

R RIS

<

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5311519 249 8-10 ALU Vario quick connector
3 5403227 F-FIX-S16 Concrete block for FangFix-System 16 kg
4 5403235 F-FIX-B16 Base for FangFix system 16 kg
5 5408101 101 RH-16 FangFix reducing sleeve
6 5408108 101 16-1500 Insulating rod
7 5229960 113 Z8-10 Cable bracket
8 5320712 |288 DIN Bridging cable
9 5408988 101 BB-16 Fastening bolts
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T2.18 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of ventilation duct on a rooftop.
Installation of the lightning mesh grid on insulated rods.
- S| Scale: Sheet size:
- - : E O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN

69




External lightning protection systems for flat roof equipment

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU T Round conductor, aluminium
2 5218700 165 MBG-8-10 Roof conductor holder for flat roofs
3 5403200 F-FIX-16 Stand for FangFix system 16 kg
4 5401993 101 VL3500 Tapered pipe air-termination rod
5 5408806 1ISO-A-500 Insulated spacer
6 5403117 F-FIX-S10 Concrete block for Fangix system 10 kg
7 5403124 F-FIX-B10 Base for FangFix system 10 kg
8 5408101 101 RH-16 FangFix reducing sleeve
9 5408108 101 16-1500 Insulating rod
10 5408395 101 IES End piece
11 5408245 101 IDK DK connector
Drawing-No.: S’ZE 2%!(—') |TypicaI-No.: OBO-TBS-250-T2.19 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for flat roof equipment
Editor:
Comment:
Status: Lightning protection of ventilation system on the rooftop.
Installation of the insulated lightning protection system.
- S| Scale: Sheet size:
- T O BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN

70




Notes

@l os0



External lightning protection systems for pitched roofs

distance max. 1 m

Item No.

Designation

Description Q-ty

5021294 |RD 8-ALU-T

Round conductor, aluminium

2 5202510 132 P VA Roof conductor holder for ridge tiles
3* 5203015 |132U Ridge conductor holder with tensioning spring 8 mm
Drawing-No.: E’ZE 2Ps|5 |Typ|caI-No.: OBO-TBS-250-T3.01 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing the round conductor on the ridge and hips of the
pitched roof ridge. Simple ridge cover.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

distance max. 1 m

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202510 |132P VA Roof conductor holder for ridge tiles
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.02 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing a round conductor on the ridge and hips of the pitched
roof ridge. Angle ridge cap.
- Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

distance max. 1m

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202515 132 K VA Roof conductor holder for ridge tiles
3* 5202833 |132 VA Roof conductor holder for rodge tiles
4* 5202836 |132 VA 35 Roof conductor holder for ridge tiles
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.03 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment: »
Status: Fixing a round conductor on the ridge and hips of the pitched
roof. A tiled ridge
- S| Scale: Sheet size:
- - O BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

distance max. 1 m

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5317208 270 8-10 VA Folding clamp Rd 8-10 to 10 mm plate thickness
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T3.04 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing a round conductor on the ridge and hips of the pitched
roof. A folding ridge.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for pitched roofs

distance max. 1 m

Iltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5215544 157 FK VA 230 Roof conductor holder for tiled roofs
3* 5215552 157 F VA 230 Roof conductor holder for tiled roofs
4* 5215555 157 F VA 230 35 Roof conductor holder for tiled roofs
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T3.05 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing a round conductor on the ridge and hips of the pitched
roof. The soft tiled ridge.
. S— | Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for pitched roofs

distance max. 1 m

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202515 132 K VA Roof conductor holder for ridge tiles
3* 5202833 |132 VA Roof conductor holder for rodge tiles
4* 5202836 |132 VA 35 Roof conductor holder for ridge tiles
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.06 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment: »
Status: Fixing a round conductor on the ridge and hips of the pitched
roof. Ceramic ridge.
- S| Scale: Sheet size:
- - O BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

O

distance max. 1m

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202836 132 VA 35 Roof conductor holder for ridge tiles
3* 5202833 |132 VA Roof conductor holder for rodge tiles
4* 5202515 132 K VA Roof conductor holder for ridge tiles
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.07 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing a round conductor on the ridge and hips of the pitched
roof. The ridge is ceramic.
- S| Scale: Sheet size:
- - @ BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

Replacement options:

Detail 1

0=150°, L=0.3 m

Item No.

Designation

Description Q-ty

5021294 |RD 8-ALU-T

Round conductor, aluminium

2 5215307 157 ND-VA Roof conductor holder for tiled and stated roofs
3 5311519 249 8-10 ALU Vario quick connector
4* 5215544 157 FK-VA 230 Roof conductor holder for tiled roofs
5% 5215552 157 F-VA 230 Roof conductor holder for tiled roofs
6* 5215555 157 F-VA 230 35 Roof conductor holder for tiled roofs
Drawing-No.: E’ZE 2Fél;) |Typ|caI-No.: OBO-TBS-250-T3.08 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing of the round conductor on the surface of the pitched
roof. Soft shingles.
_ _ . = |Scale: Sheet size:
_._7_'".-. _'=_-.
." /..'I | b .-.I
- — et ~_" ISheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for pitched roofs

0(=150°, L=0.3 m

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202515 132 K-VA Roof conductor holder for ridge tiles
3 5215668 | 157 IK-VA Roof conductor holder for tiled roofs, angled
4 5311519 249 8-10 ALU Vario quick connector
Drawing-No.: E’ZE 2le0 |Typ|caI-No.: OBO-TBS-250-T3.10 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment: »
Status: Fixing of the round conductor on the surface of the pitched
roof. Ceramic tiles.
- S| Scale: Sheet size:
'] = T
- L | =\,
s LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

N down conductor

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202515 132 K-VA Roof conductor holder for ridge tiles
3 5316459 |RK-FIX VA Gutter clamp RK-FIX
4 5311519 249 8-10 ALU Vario quick connector
Drawing-No.: E’ZE 2!2!(—') |Typ|caI-No.: OBO-TBS-250-T3.11 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing the round conductor to the gutter.
- S| Scale: Sheet size:
- - @BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

0l=150°, L=0.3 m

down conductor

ol
Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5207342 177 35 VA M6 Screwless cable bracket, raised construction type
3 Drilling screw with hexagonal head with rubber washer
4 5311519 249 8-10 ALU Vario quick connector
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.12 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing of the round conductor on the surface of the pitched
roof. Metal tiles.
- S| Scale: Sheet size:
- - O BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

Q-ty

* OBO-TBS-250-T3.13 |F’“’Je°t No.:

The external lightning protection system

for pitched roof.

ction the conductor to the snow holding fence.
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External lightning protection systems for pitched roofs

Detail 1

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202248 133 A Roof conductor holder for tiled, stated and corrugated roofs
Drawing-No.: ng 2F;l(:) |Typ|caI-No.: OBO-TBS-250-T3.14 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing of the round conductor on the surface of the pitched
roof. Slate roof.
- Scale: Sheet size:
- - Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs
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External lightning protection systems for pitched roofs

00=150°, L=0.3 m

Detail 1

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5203015 132U Ridge conductor holder with tensioning spring
3 5217075 |159 VA-V Roof conductor holder for tiled, slated and corrugated roofs
4 5311519 249 8-10 ALU Vario quick connector
Drawing-No.: E’ZE 2Fél;) |Typ|caI-No.: OBO-TBS-250-T3.16 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing of the round conductor on the surface of the pitched
roof. Trapezoidal sheet metal roof.
_— — = Scale: Sheet size:
: 1
- - e Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

Item No.

Designation

Description Q-ty

1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5317208 270 8-10 VA Folding clamp Rd 8-10 mm plate thickness
3 5218926 172 AR Expansion piece
4 5311519 249 8-10 ALU Vario quick connector
Drawing-No.: E’ZE 2le0 |Typ|caI-No.: OBO-TBS-250-T3.17 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fixing of the round conductor on the surface of the pitched
roof. Folded roof.
- S— | Scale: Sheet size:
A
W=
- - Nt Nt + ISheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for pitched roofs

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5403335 SD-Fix Air-termination rod holder for sloping roof
3 5401983 101 VL2000 Tapered pipe air-termination rod
4 5408158 101 IT-16 T connector
5 5408107 101 16-750 Insulating rod
6 5102197 | 303 DIN-2 Pipe clamp
7 5408988 101 BB-16 Fastening bolts
Drawing-No.: E’ZE 2!2!;) |Typ|caI-No.: OBO-TBS-250-T3.18 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Fastening the lightning interception rod to the satellite
antenna
- ﬁ Scale: Sheet size:
A0
[ 1:| -— 1
- oL #
s LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for pitched roofs

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5207342 177 35 VA M6 Screwless cable bracket, raised construction
3 5311519 249 8-10 ALU Vario quick connector
4 5320704 287 Connection component
5 5304105 5001 DIN-FT Connector Rd 8-10 mm, single
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.19 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Connecting the metal frame of the window to the lightning
protection grid.
- = |Scale: Sheet size:
= OBO
- - LI Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for pitched roofs

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5207460 177 30 M8 Universal cable bracket
3 5311519 249 8-10 ALU Vario quick connector
4 5304176 5001 N-VA Connector, Rd 8-10 mm with pressure trough
5 5350123 | 301 DIN - 120 Downspout clamp
6 5304105 |5001 DIN-FT Connector Rd 8-10 mm, single
Drawing-No.: E’ZE 2F;l;) |TypicaI-No.: OBO-TBS-250-T3.20 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Connecting the transition bridge to the lightning protection grid
_— — — === |Scale: Sheet size:
':.'7 | - J \ 3
- — N ~_" ISheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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External lightning protection systems for pitched roofs

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202515 132 K-VA Roof conductor holder for ridge tiles
3 5215668 | 157 IK-VA Roof conductor holder for tiled roofs, angled
4 5311519 249 8-10 ALU Vario quick connector
5 5401986 101 VL2500 Tapered pipe air-termination rod
6 5412609 113 Z-16 Rod holder for 16 mm air-termination rods
7 5335140 |223 O DINZN Separating piece, open
8 5229960 113 Z8-10 Cable bracket with crossbar Rd 8-10 mm
9 3133230 985 M8 35 Screw-in anchor with M8 thread
10 2349086 |910 N 8x40 GRW Angler spreading anchor
Drawing-No.: ng 2Psl(:) |TypicaI-No.: OBO-TBS-250-T3.21 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Lightning protection for the chimney. Installation of a
interception rod on a brick surface.
- W Scale: Sheet size:
- LI Sheet: of:
ind. Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

Iltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5207347 177 20 VA M8 Screwless cable bracket for Rd 8 mm, through-way @ 7 mm
3 5403330 F-FIX-132 Air-termination rod holder for ridge tiles
Drawing-No.: ng 2P5I(:) |Typ|caI-No.: OBO-TBS-250-T3.22 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Lightning protection for roof fans. Installation of the interception|
rod on the roof ridge.
- S— | Scale: Sheet size:
- - 0 B O Sheet: of:
Ind. Amendment typical Date: Name: BETTERMANRM




External lightning protection systems for pitched roofs

Detail 1

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5202515 |132 K-VA Roof conductor holder for ridge tiles
3 5215668 157 IK-VA Roof conductor holder for tiled roofs, angled
4 5311519 249 8-10 ALU Vario quick connector
5 5102138 | 303 DIN-1 1/4 Pipe clamp
6 5304164 5001 N-FT Connector, Rd 8-10 mm with pressure trough
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.23 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment: )
Status: Lightning protection of weather vane. Connection to the
lightning protection grid.
- = |Scale: Sheet size:
= OBO
- - LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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External lightning protection systems for pitched roofs

Detail 1

Detail 2

Detail 3

Detail 1

Detail 3 A \

[
\

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5207444 177 20 M8 Universal cable bracket Rd 8-10 mm
3 3133320 985 M8 35 Screw-in anchor with M8 thread
4 2349086 910 N 8x40 GRW Angler spreading anchor
5 5215277 157 NB-VA Roof conductor holder for tiled and slated roofs,
6 5057523 |927 2 Earthing pipe clamp VA
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T3.24 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
for pitched roof.
Editor:
Comment:
Status: Lightning protection for the pyramidal roof. Using the spire as
a natural lightning interception rod.
- S— | Scale: Sheet size:
- - @BO Sheet: of:
ind|  Amendment typical Date: Name: BETTERMANM
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Down-conductors

<

distance max. 1 m

Iltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5229960 113 Z8-10 Cable bracket with crossbar Rd 8 -10 mm
3 3133230 985 M8 35 Screw-in anchor with M8 thread
4 2349086 910 N 8x40 GRW Angler spreading anchor
Drawing-No.: OPZE 2PSF0 |Typ|caI-No.: OBO-TBS-250-T4.01 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying a round conductor on the wall surface
. S— | Scale: Sheet size:
- - OBO Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Down-conductors
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5229960 113 Z8-10 Cable bracket with crossbar Rd 8 -10 mm
3 3141128 |[TRM8 1M G Threaded rod G 1000
4 3492910 E M 8x40 Drop-in anchor E
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T4.02 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying a round conductor over an insulated wall surface.
- S— | Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Down-conductors

Detail 1 .
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5228123 156 K 8-10 ST Crossbar for Rd 8-10 mm
3 3188043 HHWS 6x40 G Hexagonal wood screw DIN 571
4 2349086 910 N 8x40 GRW Angler spreading anchor
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T4.03 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying a round conductor over a wall surface under heat
insulation.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Down-conductors

A \

Item No. Designation Description Q-ty
1 5021332 RD 8-PVC Round conductor, aluminium with PVC sheathing
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T4.04 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying a round conductor in a groove under a building plaster
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Down-conductors

Detail 1

| ———

=

a4
distance max. 1 m ﬁ o a-

N

e

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5229960 113 Z8-10 Cable bracket with crossbar Rd 8 -10 mm
3 3141128 |[TRM8 1M G Threaded rod G 1000
4 3492910 E M 8x40 Drop-in anchor E
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T4.05 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying the round conductor behind the cladding of the
ventilated facade. Exit to the roof surface.
. S— | Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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1 Down-conductors

Item No. Designation Description Q-ty
1 5021332 |RD 8-PVC Round conductor, aluminium with PVC sheathing
2 5304504 5004 DIN-FT 20 Folding and construction clamp, 10-20 mm
Drawing-No.: OPZE 2PSF0 |Typ|caI-No.: OBO-TBS-250-T4.06 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying the round conductor behind the cladding of the
ventilated facade. Mounting to brackets.
- Scale: Sheet size:
- - O B O Sheet: of:
Ind. Amendment typical Date: Name: BETTERMARNM
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Down-conductors

SO
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Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5229960 |113 Z8-10 Cable bracket with crossbar Rd 8 -10 mm
3 3192644  [4759 6.0x60 Sprint screw, with Philips slot
Drawing-No.: OPZE 2P5F0 |Typ|caI-No.: OBO-TBS-250-T4.07 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying the round conductor on the glass facade. Mounting to
a metal frame.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Down-conductors

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5207347 |177 20 VA M8 Screwless cable bracket for Rd 8 mm, through-way @ 7 mm
3 5207371 177 U Washer for cable bracket
4 3195635 4758 5.0x30 Golden sprint, with Philips screw
5 5316450 |RK-FIX Gutter clamp RK-FIX
Drawing-No.: S’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T4.08 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying the round conductor on the siding. Fastening to the
rack profiles of the frame.
- ﬂ = |Scale: Sheet size:
YR ( '3
- - LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Down-conductors

Iltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5351375 301 S-AL-120 Downspout clamp for routing Rd 8-10 mm behind pipe
3 5316014 [262 Roof gutter clamp for all bead thicknesses
Drawing-No.: 2%!(—') |Typ|caI-No.: OBO-TBS-250-T4.09 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Laying the round conductor along a gutter pipe.
- S| Scale: Sheet size:
- OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Lightning strike counter

Iltem No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5230322 |113 B-Z-HD Cable bracket with crossbar, wood screw, plastic anchor
3 5091722 LSC I+l Lightning strike counter
Drawing-No.: ng 2PS'(:) |Typ|caI-No.: OBO-TBS-250-T4.10 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Installation of the lightning strikes counter on a down
conductor
- S—— | Scale: Sheet size:
- - OBO Sheet: of:
Ind| Amendment typical Date: Name: BETTERMANN
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Lightning strike counter

Detail 1

Item No. Designation Description Q-ty
1 5021294 RD 8-ALU-T Round conductor, aluminium
2 5091438 PCS Magnetic card PCS
3 5091527 PCS-H Magnetic card holder PCS-H
4 5091683 |PCS-CS-D Card reader PCS-CS..
Drawing-No.: E’ZE 2%!5 |Typ|caI-No.: OBO-TBS-250-T4.11 Project No.:
Date: Name: Description:
Creator: The external lightning protection system
Down-conductors
Editor:
Comment:
Status: Installation of a magnetic card for recording of lightning
strikes on the down conductor.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Isolated lightning protection systems

(8

Detail 1

(©

Detail 1

Item No. Designation Description Q-ty
1 5408938 isFang IN-A 4000 isFang, insulated air-termination rod for inner-routed isCon
2 5408002 isCon Pro+ 75 SW |isCon conductor
3 5408930 isFang 3B-100-A isFang air-termination rod stand with side exit
4 5403227 F-FIX-S16 Concrete block for FangFix-System 16 kg
5 5403238 F-FIX-B16 3B Base for FangFix system 16 kg for mounting the isFang tripod
6 5408971 isFang 3B-G1 isFang-3B threaded rod
7 2153726 M-Quick M25 LGR | Multi-Quick clip
8 5218882 165 MBG UH Universal flat conductor adapter for roof conductor holder
9 5218700 165 MBG 8-10 Roof conductor holder for flat roofs
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T7.01
Date: Name: Description:
(Creator: Isolated lightning protection system
Editor:
Comment:

Status: Lightning protection for flammable gas ejection pipes
(EX-areas). Installation the insulated interception rod on a
tripod.

- S— | Scale: Sheet size:
- O B O Sheet: of:
ind|  Amendment typical Date: Name: BETTERMANM
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Isolated lightning protection systems

Detail 1

Detail 2

Detail 1
>
]

Item No. Designation Description Q-ty
. : 1 5408943 isFang 4000 AL Insulated air-termination rod
2 5408002 isCon Pro+ 75 SW |isCon conductor
3 5408022 isCon connect isCon-Connection element
4 5408026 isCon AP1-16 VA Connection plate for one isCon conductor
5 5408952 isFang TW30 isFang support for wall mounting
6 2331924 565 7,6x380 SWUV [Cable tie, black, UV and weather-resistant
7 5408043 isCon DH Spacer
Drawing-No.: E’ZE 2%F0 |Typ|caI-No.: OBO-TBS-250-T7.02 Project No.:
Date: Name: Description:
(Creator: Isolated lightning protection system
Editor:
Comment:
Status: Lightning protection of chiller. Installation of the insulated
interception rod on the surface of the installation.
- S| Scale: Sheet size:
A
{ Y=t ]
—_— | F | Y I
— — s LI\ Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN

109




Isolated lightning protection systems

Detail 1

Detail 2

Detail 2 _~

Detail 3
Detail 3 e
6
Item No. Designation Description Q-ty
1 5408943 |isFang 4000 AL Insulated air-termination rod
2 5408002 isCon Pro+ 75 SW |isCon conductor
3 5408022 |isCon connect isCon-Connection element
4 5408026 isCon AP1-16 VA Connection plate for one isCon conductor
5 5408954 isFang TW200 isFang support for wall mounting
6 2331924 565 7,6x380 SWUV [Cable tie, black, UV and weather-resistant
7 5408056 isCon H VA VA cable bracket for isCon conductor
Drawing-No.: ng 2%!(—') |Typ|caI-No.: OBO-TBS-250-T7.03 Project No.:
Date: Name: Description:
Creator: Isolated lightning protection system
Editor:
Comment:
Status: Lightning protection of a modular power plant. Installation of
insulated interception rod on the wall of an object.
. S— | Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Isolated lightning protection systems

Detail 1 Detail 1

T

Detail 2

Detail 3

Item No. Designation Description Q-ty
1 5408938 isFang IN-A 4000 isFang, insulated air-termination rod for inner-routed isCon
2 5408002 isCon Pro+ 75 SW |isCon conductor
3 5408930 isFang 3B-100-A isFang air-termination rod stand with side exit
4 5403227 F-FIX-S16 Concrete block for FangFix-System 16 kg
5 5403238 |F-FIX-B16 3B Base for FangFix system 16 kg for mounting the isFang tripod
6 5408971 isFang 3B-G1 isFang-3B threaded rod
7 2153726  |M-Quick M25 LGR | Multi-Quick clip
8 5218882 165 MBG UH Universal flat conductor adapter for roof conductor holder
9 5218700 165 MBG 8-10 Roof conductor holder for flat roofs
10 5021294 RD 8 ALU-T Round conductor, aluminium
11 5408022 isCon connect isCon-connection element
12 5311519  |249 8-10 ALU Vario quick connector
Drawing-No.: E’ZE 2PS';) |Typ|caI-No.: OBO-TBS-250-T7.04 Project No.:
Date: Name: Description:
(Creator: Isolated lightning protection system
Editor:
Comment:
Status: Lightning protection of the satellite antenna. Installation of
insulated interception rod on a tripod.
- s—— | Scale: Sheet size:
- - O BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Isolated lightning protection systems

0

Detail 1

Detail1

Detail 2

Iltem No. Designation Description Q-ty
1 5408934 isFang IN 4000 Insulated air-termination rod
2 5408002 isCon Pro+ 75 SW  |isCon conductor
3 5408956 isFang TR100 isFang support for pipe mounting
4 5408052 isCon HS VA VA cable bracket with tightening strap
Drawing-No.: E’ZE 2Fél;) |Typ|caI-No.: OBO-TBS-250-T7.05 Project No.:
Date: Name: Description:
Creator: Isolated lightning protection system
Editor:
Comment:
Status: Lightning protection for the floodlight mast. Installation of
insulated interception rod to the spire.
- Scale: Sheet size:
- - Sheet: of:
Ind. Amendment typical Date: Name:
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Isolated lightning protection systems

>

Detail 1

Detail 2

nnection lugs / earthing system

Item No. Designation Description Q-ty
1 5408002 isCon Pro+ 75 SW |isCon conductor
2 5408056 isCon H VA VA cable bracket for isCon conductor
3 5408022 isCon connect isCon-Connection element
4 5336457 [233 AVA Separating piece for Rd 8-10 and FL 30-40 mm
5 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T7.06 Project No.:
Date: Name: Description:
Creator: Isolated lightning protection system
Editor:
Comment:
Status: Laying isCon conductor on the wall of a building to an
earthing system.
. S— | Scale: Sheet size:
- OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Isolated lightning protection systems

Detail

®

PRo

Detail 3

Detail 1

Detail 4

R

Item No. Designation Description Q-ty
1 5408854 |isFang IN L4 Insulated air-termination rod
2 5408019 isCon IN con 2 Connection element
3 5408008 isCon Pro 75 SW isCon conductor
4 5408032 isCon IN PAE 2 Potential connection
5 5408955 isFang TR100 100 [isFang support for spaced pipe mounting
6 1160222 |2056 22 FT Clamp clip
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T7.07 Project No.:
Date: Name: Description:
Creator: Isolated lightning protection system
Editor:
Comment:
Status: Lightning protection of mobile phone antenna
. S— | Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Isolated lightning protection systems

Detail 1

O

0,7m
Detail 1 —
®
insulation of 3-5m
Remark:
% DIN EN 62305-3 (VDE 0185-305-3)
N d The area to be protected against shock

voltages correponds to the height of
the finger tips of a person with raised
hand (2,5 m) plus the separation
distance "s"

Item No. Designation Description Q-ty
1 5407997 isCon Pro+ 75 GR  |isCon conductor, professional light grey
2 5408056 |isCon H VA VA cable bracket for isCon conductor
3 5408022 |isCon connect isCon-connection element
4 5408059 |isCon HWS EN Information panel
5 5106003 5700 SP Inspection pit with integrated separation piece
6 5021642 RD 10 V4A Round conductor, stainless steel
7 5312925 | 250 V4A Cross connector for flat and round conductors
8 5018706 | 5052 V4A 30x3,5 Flat conductor, stainless steel
9 5314659 256 A-DIN 30 V4A | DIN cross-connector for flat conductor
10 2360055 356 50 Plastic corrosion protection strip
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T7.08 Project No.:
Date: Name: Description:
(Creator: Isolated lightning protection system
Editor:
Comment:

Status: Laying isCon conductor on the wall of a building to an
earthing system. Installation of the measuring point at a
height of 3-5 m due shock voltages.

- S| Scale: Sheet size:
- - O B O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Isolated lightning protection systems

Iltem No. Designation Description Q-ty
1 5400810 irod 10 10 m air-termination rod with 6 legged
2 5403227 F-FIX-S16 Concrete block for FangFix-System 16 kg
3 5403238 F-FIX-B16 3B Base for FangFix system 16 kg
4 5408905 isFang 3B-150 isFang-3B threaded rod
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-250-T7.09
Date: Name: Description:
(Creator: Isolated lightning protection system
Editor:
Comment:
Status: Lightning protection with tele interception rod systems.
Installation of the Irod10 mast
- S| Scale: Sheet size:
- - O B O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Earthing systems

O

(

j (

)

Iltem No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5021103 |RD 10 Round conductor, galvanised steel
3 5000017 |219 20 OMEX FT OMEX earthing rod
4 5001641 2760 20 FT Connection clamp for earth rod, universal
Drawing-No.: 0P2E 2%F0 |Typ|caI-No.: OBO-TBS-200-T5.01 Project No.:
Date: Name: Description:
Creator: Earthing systems
Editor:
Comment:
Status: Connection of round and flat conductors with earthing rod.
- S| Scale: Sheet size:
- - O B O Sheet: of:
Ind. Amendment typical Date: Name: BETTERMARMNMN
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Earthing systems

- O
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Item No. Designation Description Q-ty
1 5000017 |219 20 OMEX FT OMEX earthing rod
2 5000947 |21920BP FT BP earthing rod
3 5000742 |21920 STFT Earthing rod for standard applications
4 5000300 LE ERDER FT LightEarth earthing rod
5 3041204 1819 20 Driving spike for OMEX earth rod
6 3041212 1819 20BP Driving spike for ST and BP earth rod
7 3041409 LE SPITZE Driving spike for LightEarth earth rod
8 3042200 1820 20 Impact head for earthing rods ST, BP and OMEX
9 3044904 2536 20 Hammer insert, type 2536, for earthing rods ST, BP and OMEX|
10 3043312 2510 20 Hammer insert, type 2510, for earthing rods ST, BP and OMEX|
11 3043703 2520 20 Hammer insert, type 2520, for earthing rods ST, BP and OMEX|
12 3043401 2530 20 Hammer insert, type 2530, for earthing rods ST, BP and OMEX|
13 3043908 [2531 20 Hammer insert, type 2531, for earthing rods ST, BP and OMEX
14 3043916 2535 20 Hammer insert, type 2535, for earthing rods ST, BP and OMEX|
15 3043207 2500 20 Hammer insert, type 2500, for earthing rods ST, BP and OMEX|
16 3042308 LE KOPF Impact head for LightEarth earthing rod
17 3043602 LE HAMMER-SDS-M| Hammer insert for LightEarth earthing rod
Drawing-No.: OPZE 2%':0 |Typ|caI-No.: OBO-TBS-200-T5.02 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Types of earthing rods and accessories for their mounting
- S— | Scale: Sheet size:
- - O BO Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Earthing systems

Item No. Designation Description Q-ty
1 5018706 5052 V4A 30x3,5 Flat conductor, stainless steel
\@ 2 5021642 RD 10 - V4A Round conductor, stainless steel

3 5021294 RD 8-ALU-T Round conductor, aluminium
4 5032539 832 30 Spacer clip for flat conductor, with fastening hole @ 7 mm
5 5229960 113 Z8-10 Cable bracket with crossbar Rd 8-10 mm
6 5236457 233 AVA Separating piece for Rd 8-10 and FL 30-40 mm
7 5304270 |5002 N-VA Connector, Rd 8-10 mm, double, with pressure through
8 3049256 |311 N-ALU 8-10 Number plates

Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-200-T5.03 Project No.:

Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:

Status: Options for organizing the separation point of the
down-conductors and the earth lead for different types of
conductors.

- S| Scale: Sheet size:
- - O B O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Earthing systems

Item No. Designation Description Q-ty
1 5018706 |5052 V4A 30x3,5 Flat conductor, stainless steel
2 3049256 |311 N-ALU 8-10 Number plates
3 5336341 233 VA Separating piece for Rd 8-10 and FL 30 mm
4 5314659 256 A-DIN 30V4A DIN cross-connector for flat conductor
5 2360055 356 50 Plastic corrosion protection strip
Drawing-No.: OPZE 2%':0 |Typ|caI-No.: OBO-TBS-200-T5.04 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Laying a flat conductor around the perimeter of the building
as a earth lead.
- S| Scale: Sheet size:
- - O B O Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Earthing systems

Item No. Designation Description Q-ty
1 5018706 5052 V4A 30x3,5 Flat conductor, stainless steel
2 3049256 |311 N-ALU 8-10 Number plates
3 5336341 233 VA Separating piece for Rd 8-10 and FL 30 mm
4 5000858 |219 20 BP V4A BP earthing rod
5 3041212 1819 20BP Driving spike for ST and BP earth rod
6 5001633 2760 20 V4A Connection clamp for earth rod, universal
7 5314659 256 A-DIN 30 V4A | DIN cross- connector for flat conductor
8 2360055 356 50 Plastic corrosion protection strip
Drawing-No.: OPZE 2%':0 |Typ|caI-No.: OBO-TBS-200-T5.05 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Laying a flat conductor around the perimeter of the building in
combination with earthing rod.
- S— | Scale: Sheet size:
- - O BO Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Earthing systems

Item No. Designation Description Q-ty
1 5018706 5052 V4A 30x3,5 Flat conductor, stainless steel
2 3049256 |311 N-ALU 8-10 Number plates
3 5021081 RD 8 FT Round conductor, galvanised steel
4 Shrink tubing (corrosion protection)
5 5106003 5700 SP Inspection pit with integrated separation piece
6 5313023 250 A-VA Diagonal clamp for flat conductors and round conductors
7 5314659 256 A-DIN 30 V4AA | DIN cross-connetor for flat conductor
8 2360055 356 50 Plastic corrosion protection strip
Drawing-No.: OPZE Z%FO |Typ|caI-No.: OBO-TBS-200-T5.06 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Installation of a inspection pit between the earthing systems
and down-conductors.
- S| Scale: Sheet size:
- - O B O Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Earthing systems

Item No. Designation Description Q-ty
1 5018706 5052 V4A 30x3,5 Flat conductor, stainless steel
2 3049256 |311 N-ALU 8-10 Number plates
3 5304270 |5002 N-VA Connector, Rd 8-10 mm, double, with pressure trough
4 5021162 |RD 10 PVC Round conductor, galvanised steel with PVC jacketing
5 5000858 219 20 BP V4A BP earthing rod
6 5313023 250 A-VA Diagonal clamp for flat conductors and round conductors
7 3041212 1819 20 BP Driving spike for ST and BP earth rod
8 5001633 [2760 20 V4A Connection clamp for earth rod, universal
9 5314659 [256 A-DIN 30 VAA | DIN cross-connector for flat conductor
10 2360055 356 50 Plastic corrosion protection strip
Drawing-No.: OPZE 2%':0 |Typ|caI-No.: OBO-TBS-200-T5.07 Project No.
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Laying a flat conductor around the perimeter of the building in
combination with earthing rod.
- S| Scale: Sheet size:
- O B O Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Earthing systems

Item No. Designation Description Q-ty
1 5018706 5052 V4A 30x3,5 Flat conductor, stainless steel
2 5314659 256 A-DIN 30 V4A | DIN cross-connector for flat conductor
3 2360043 DW FL 30x3,5 Sealing sleeve for flat conductors
4 5001633 2760 20 V4A Connection clamp for earth rod, universal
5 5000858 |219 20 BP V4A BP earthing rod
6 3041212 |1819 20 BP Driving spike for ST and BP earth rod
7 2360055 356 50 Plastic corrosion protection strip
Drawing-No.: OPZE 2%':0 |Typ|caI-No.: OBO-TBS-200-T5.08 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Connecting the main earthing busbar (MEB) outside to the
buildings earthing system.
- S| Scale: Sheet size:
- - O BO Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Earthing systems
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Earthing systems
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Iltem No. Designation Description Q-ty
1 5019347 | 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5021103 |RD 10 Round conductor, galvanised steel
3 5014469 1814 FT D37 Connection terminal for large reinforced steels
Drawing-No.: 0P2E Z%FO |Typ|caI-No.: OBO-TBS-200-T5.10 Project No.:
Date: Name: Description:
Creator: Earthing systems
Editor:
Comment:
Status: Foundation earthing system. Fixing of flat conductors and
round conductors to fittings.
. S| Scale: Sheet size:
- - O B O Sheet: of:
Ind. Amendment typical Date: Name: BETTERMARNM
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Earthing systems
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Iltem No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5313031 250 AS-FT Diagonal clamp for flat conductors and round conductors
3 5312925 250 V4A Cross-connector for flat conductors and round conductors
4 5420022 (205 DG L180 V4A |Fixed earthing point
Drawing-No.: OPZE Z%FO |Typ|caI-No.: OBO-TBS-200-T5.11 Project No.:
Date: Name: Description:
Creator: Earthing systems
Editor:
Comment:
Status: Foundation earthing system. Output of the connection point to
the surface.
. S— | Scale: Sheet size:
- - OBO Sheet: of:
Iind. Amendment typical Date: Name: BETTERMANMN
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Earthing systems

Expansion joint _~

Iltem No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5313031 250 AS-FT Diagonal clamp for flat conductors and round conductors
3 5312925 250 V4A Cross-connector for flat conductors and round conductors
4 5420022 |205DG L180 V4A | Fixed earthing point
5 5016142 1807 Expansion piece
Drawing-No.: ng 2%F0 |Typ|caI-No.: OBO-TBS-200-T5.12 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Foundation earthing system. Installation of a compensator at
a deformation joint.
- S| Scale: Sheet size:
- OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Earthing systems
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Iltem No. Designation Description Q-ty
1 5021162 RD 10 PVC Round conductor, galvanised steel with PVC jacketing
2 5304270 5002 N-VA Connector, Rd 8-10 mm double, with pressure trough
3 3049256 |311 N-ALU 8-10 Number plates
4 5106141 5800 VA Inspection door
Drawing-No.: S’ZE 2%!(—') |Typ|caI-No.: OBO-TBS-200-T5.13 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Installation of the inspection door on the cladding of the
ventilated facade.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Earthing systems

Item No. Designation Description Q-ty
1 5003040 213 3000 DIN Profile earthing rod with connecting lug
2 5040507 928 Earthing terminal for fastening on earthing strap
Drawing-No.: E’ZE 2%F0 |Typ|caI-No.: OBO-TBS-200-T5.14 Project No.:
Date: Name: Description:
(Creator: Earthing systems
Editor:
Comment:
Status: Portable grounding of equipment.
- S| Scale: Sheet size:
oOBO
— — St e of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Equipotential bonding systems

O

=

Detail 1

Detail 1

Item No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5033039 833 35 Spacer clip for flat conductor, with polyamide base
3 5314658 256 A-DIN 30 FT DIN cross-connector for flat conductor
4 5420024 |205DG L180 FT Fixed earthing point
5 3060203 |HHS M10x20 G Hexagonal bolt ISO 4017
6 3402460 |966 M10 F Washer F
7 3404102 |SWSM10G Serrated washer DIN 6798 G
Drawing-No.: E’ZE | 1P5|8 |Typ|caI-No.: OBO-TBS-150-T6.01 |Prolect No.:
Date: Name: Description:
(Creator: Equipotential bonding system
Editor:
Comment:
Status: Mounting the equipotential bonding bus. Connection to the
foundation earthing system on the wall.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Equipotential bonding systems
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Iltem No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5033039 833 35 Spacer clip for flat conductor, with polyamide base
3 5314658 256 A-DIN 30 FT DIN cross-connector for flat conductor
4 2360043 DW FL30x3,5 Sealing sleeve for flat conductors
Drawing-No.: S’ZE | 1P5|8 |Typ|caI-No.: OBO-TBS-150-T6.02 |Froiect No.:
Date: Name: Description:
(Creator: Equipotential bonding system
Editor:
Comment:
Status: Mounting the equipotential bonding bus. Output to external
earthing system.
- S| Scale: Sheet size:
- - O B O Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Equipotential bonding systems

Gas boiler

@

A

Detail 1

Detail 1

Item No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5033039 833 35 Spacer clip for flat conductor, with polyamide base
3 5043107 939 Earthing terminal for cables and flat conductors
4 5057523 927 2 Earthing pipe clamp VA
5 5057558 927 4 Earthing pipe clamp VA
6 Earthing cable min. 6 mm?
Drawing-No.: E’ZE | 1P5|8 |Typ|caI-No.: OBO-TBS-150-T6.03 |Froiect No.:
Date: Name: Description:
(Creator: Equipotential bonding system
Editor:
Comment:
Status: Connection of the gas boiler to the equipotential bonding bus.
- S| Scale: Sheet size:
- O BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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Equipotential bonding systems

Detail 2

Detail 1

Detail 1

N

Detail 2

Item No. Designation Description Q-ty
1 5019347 5052 DIN 30x3,5 Flat conductor, galvanised steel
2 5033039 833 35 Spacer clip for flat conductor, with polyamide base
3 5015650 1801 VDE Equipotential bonding rail for indoors, VDE tested
4 5014425 1813 KL Variable earthing terminal
5 5040507 928 Earthing terminal for fastening on earthing strap
6 Earthing cable min. 6 mm?
Drawing-No.: S’ZE | 1P5|8 |Typ|caI-No.: OBO-TBS-150-T6.04 |Froiect No.:
Date: Name: Description:
(Creator: Equipotential bonding system
Editor:
Comment:
Status: Connection the sub-distributor and cable tray systems to the
equipotential bonding rail.
- S| Scale: Sheet size:
- @BO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANM
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Equipotential bonding systems
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Item No. Designation Description Q-ty
1 5015081 1809 M Equipotential bonding rail with metal base plate
2 5021103 RD 10 Round conductor, galvanised steel
3 2360041 DW RD10 Sealing sleeve for round conductors
4 5040159 19251 1/2 Earthing clamp, type 925
5 5057558 927 4 Earthing pipe clamp VA
6 Earthing cable min. 6 mm?
Drawing-No.: S’ZE | 1P5|8 |Typ|caI-No.: OBO-TBS-150-T6.05 |Froiect No.:
Date: Name: Description:
(Creator: Equipotential bonding system
Editor:
Comment:
Status: Connection of water and heating pipes to a equipotential
bonding rail.
- S| Scale: Sheet size:
- - OBO Sheet: of:
Ind|  Amendment typical Date: Name: BETTERMANMN
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