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Standards require.

The laboratory tests which the components and materials are subject are the following:

1. Electrical tests

2. Mechanical tests

3. Environmental tests

LABORATORY TESTS  
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1
Lightning 

Protection
Materials

1.1 Round-Tape conductors

1.2 E.S.E. Lightning Rod TESLA-S®

1.3 Air terminal rods

1.4 Fasteners

1.5 Connectors

1.6 Pipe clamps

1.7 Accessory components



Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50 400

 Zinc coating 350 gr/m2

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50

 Copper coating 70 μm      High resistant in corrosive environment St
/C

u

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50 450

700

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50 450

Cu
/e

Sn

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50

Al
 M

g 
Si

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50

50

 High resistant in corrosive environment 

Solid round conductors 1.1 1

Material Cross section 
(mm2) Diameter (mm) Item No.

Conductor isCon®1.1 2
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Material Diameter 
(mm)

Cross section
(mm2)

Number of 
strands

Weight
~ gr/m Standard Item No.

405

Material Diameter 
(mm)

Cross section
(mm2)

Number of 
strands

Weight
~ gr/m Standard Item No.

405

Cu
/e

Sn

Material Diameter 
(mm)

Cross section
(mm2)

Number of 
strands

Weight
~ gr/m Item No.

 G/Y insulationG/Y i lll titi

Cu
-E

/P
VC

  (
H

07
V-

R 
N

YA
)

Material Diameter 
(mm)

Cross section
(mm2)

Number of 
strands

Weight
~ gr/m Standard Item No.

St
/t

Zn

Material Diameter 
(mm)

Cross section
(mm2)

Number of 
strands

Weight
~ gr/m Standard Item No.

IN
OX

Stranded conductors1.1 3



Flexible stranded conductors

tin plated copper.

Material Diameter 
(mm)

Cross section
(mm2) Item No.

70

Material Diameter 
(mm)

Cross section
(mm2) Item No.

400
400
400

p pp

Cu
-E

/P
VC

Material Diameter 
(mm)

Cross section
(mm2) Item No.

70

Material Diameter 
(mm)

Cross section
(mm2)

Weight
(gr/m) Item No.

500
70 700

Cu
/e

Sn
Cu

-E
/P

VC
 (H

07
V-

K 
N

YA
F)

1.1 5
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Material Diameter (mm) Standard Item No.

Material Diameter (mm) Standard Item No.

Straight round conductors

Earth lead-in rods

Earth lead-in rods diameter Ø 16 mm, which connect the lightning protection system down conductors and the earthing system, so 
as to protect the down conductor system from mechanical stresses at the lowest heights above the ground.

Material Diameter  
Round (mm) Length (mm) Standard Item No.

Material Diameter  
Round (mm) Length (mm) Standard Item No.

Straight round conductors diameter Ø 16 mm used for lightning protection - earthing.

 Connection with the down conductor is accomplished by Item No. 163111-007

 Connection with the down conductor is accomplished by Item No. 163111-004 

Cu
-E

Material Diameter  
Round (mm) Length (mm) Standard Item No.

Material Diameter  
Round (mm) Length (mm) Standard Item No.

Cu
-E

1.1 6

1.1 7

St
/t

Zn



Material Width (mm) Thickness 
(mm)

Cross section
(mm2) Weight ~ gr/m Standard Item No.

40 4

 High resistant in corrosive environment 

St
/C

u

Material Width (mm) Thickness 
(mm)

Cross section
(mm2) Weight ~ gr/m Standard Item No.

40 4

St
/t

Zn

 Available in other dimensions as well 

Material Width (mm) Thickness 
(mm)

Cross section
(mm2) Weight ~ gr/m Standard Item No.

50 440

75

40

40 4Cu
-E

Material Width (mm) Thickness 
(mm)

Cross section
(mm2) Weight ~ gr/m Standard Item No.

50 440

75

40

40 4Cu
/e

Sn

Material Width (mm) Thickness 
(mm)

Cross section
(mm2) Weight ~ gr/m Standard Item No.

 High resistant in corrosive environment 
 

IN
OX

1.1 8 Tape conductors 

Tape conductors (strips) used in earthing systems. They are also used in lightning protection systems for equipotential bonding. 
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Material Width  
(mm)

Thickness 
(mm)

Cross 
section 
(mm2)

Length 
(mm)

Hole 
(mm) Item No.

Ø 
500

Material Width  
(mm)

Thickness 
(mm)

Cross 
section 
(mm2)

Length 
(mm)

Hole 
(mm) Item No.

Ø 
500

Flexible stranded tapes

Flexible stranded copper tapes constructed by strands with diameter 0.2mm used for equipotential bonding of metallic surfaces.

tin plated copper.

Material Width (mm) Thickness (mm) Cross section 
(mm2) Item No.

4,0 50

45 70

Material Width (mm) Thickness (mm) Cross section 
(mm2) Item No.

4,0 50

45 70

Cu
/e

Sn

tititin platteeed coppeper.

Cu

1.1 10

1.1 9
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Contraction-expansion absorbing component which is installed at intervals of approximately 20 meters of straight or crossing             
air termination system conductors Ø 8-10 mm to absorb the contraction-expansion due to temperature changes.

Contraction-expansion absorbing conductor1.1 11

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

 Connection with the conductor is accomplished by Item No. 163011-001

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

 Connection with the conductor is accomplished by Item No. 163111-004

Material Diameter
(mm)

Length
 (mm) Standard Item No.

400

 Connection with the conductor is accomplished by Item No. 162211-005 or 
   Item No. 161511-005

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

 Connection with the conductor is accomplished by Item No. 163111-007

 Connection with the conductor is accomplished by Item No. 163011-005

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

 Connection with the conductor is accomplished by Item No. 163111-008

 Connection with the conductor is accomplished by Item No. 163011-008
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Contraction-expansion absorbing conductor cross

Contraction-expansion absorbing conductor cross which is installed in the junction of crossing conductors Ø 8-10 mm. 

Material Diameter
(mm)

Length
 (mm) Standard Item No.

400

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

1.1 12

Connection with the conductor is accomplished by Item No. 163011-001 

 Cross connector Item No. 161611-001

 Connection with the conductor is accomplished by Item No. 163111-004 

 Cross connector Item No. 161611-001

Material Diameter
Round (mm)

Length
(mm) Standard Item No.

400

 Connection with the conductor is accomplished by Item No. 163111-007 

 Cross connector Item No. 161611-006

Connection with the conductor is accomplished by Item No. 162211-005 or 
   Item No. 161511-005

 Cross connector Item No. 161511-005

 Connection with the conductor is accomplished by Item No. 163011-005 

 Cross connector Item No. 161611-006



E.S.E. Lightning Rod TESLA-S®

TESLA-S® lightning conductor -  
Principle of operation

Technical characteristics

The TESLA-S lightning head carries a sharp pointed rod, 
made from special bronze alloy to attract and capture 
lightning. This rod incorporates a safety arc gap for the main 
lightning current and is attached to a sphere shape casing. 
A metal horizontal disc is fitted symmetrically around the 
casing, making electrical contact with it and the rod. The 
disc will react to the bad weather electric field and will be 
charged inductively with the field rise.

A special high-tension converter is located inside the sphere 
shape casing. High tension is achieved by the natural insta-
bility and negative resistance of a plasma arc placed inside 
a transverse magnetic field produced by a coil. The circuit 
is characterized by a series connection of an arc’s negative 
resistance to an inductance and capacitance. A very high 
ionizing tension is produced at the area around the head’s 
rod. The TESLA-S type is powered by the induction of the 
bad weather thunder field itself, a phenomenon that typically 
lasts a few to several minutes of an hour.

The head of the TESLA-S is equipped with a safety arrange-
ment to protect its own circuitry during a lightning capture. 
The internal gap mechanism, the sparking device and the cir-
cuitry are placed in a waterproof and enforced sphere shape 
casing. The sphere shape of the casing allows the lightning 
current to pass freely through the grounding cathode. Ad-
ditionally the casing’s base acts like an external spark gap 
between the head and the cathode.

 5-200 kV/m (instantly).

New Generation pulsed excitation Lightning head 

with enhanced ionization system in compliance 

with the French Standard NFC 17 102

1.2

22
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Support mast

Telescopic support mast made from steel heavy type 

Available in hot dip galvanized steel, stainless steel 

environment.
Depending on the installation requirements the
available heights of masts are from 1 to 23 meters.
Masts heigher than 8 meters have self-supporting 
tension cables.

Material Height (m.) Item No.

4
5

7

HOT DIP GALVANIZED  

Material Height (m.) Item No.

4
5

Down conductor

It is used bare electrolytic copper stranded conductor of 
cross section 50 mm2. The down conductor should be 

as possible. 

Earthing

Earth rods copper plated with brass clamps are usually 
installed in triangle arrangement in order to achieve low 
earth resistance. In case of hard or rocky ground, copper 
plates along with earthing enhancement compound 
EARTHPLUS® can be used.

Accessories

For the installation of down conductor on the mast or the 
walls appropriate fasteners are used accordingly.

Along the down conductor a test connector for 
earthing measurements and a magnetic card for            
recording lightning impulse current are inserted. 

Two meters above the ground the down conductor is 
inserted on a pipe to be protected from mechanical 
stresses. 

For  visual inspection and earthing measurement an 
earth pit 30x30x30 cm with earth sign is installed. 

The good operation if the lightning conductor head is 
tested with TESLA-S TESTER.

The Tesla-S® is friendly to the environment.  
Laboratory tested according to 



Air terminal rods Franklin Heavy Type

Air terminal rods Franklin Heavy Type which are installed either independently or in combination with the meshed air termination 
system (FARADAY cage), to cover protruding points of the building. The connection with the down conductor is accomplished using 
special connector.

Material Diameter (mm) Length (mm) Standard Item No.

M
s/

eC
hr

Material Diameter (mm) Length (mm) Standard Item No.

IN
OX

1.3 1

24

 Franklin connector Item No. 171116-001

 Franklin connector Item No. 171116-002
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Air terminal rods on fasteners

Air terminal rods on wall fasteners. They are mounted on a perpendicular to the ground surface. The fastener provides direct 
connection to the down conductor.

Material Diameter (mm) Length (mm) Standard Item No.

St
/t

Zn

Material Diameter (mm) Length (mm) Standard Item No.

500

Cu
-E

Material Diameter (mm) Length (mm) Standard Item No.

500

Cu
/e

Sn

Material Diameter (mm) Length (mm) Standard Item No.

500

Al
 M

g 
Si

Material Diameter (mm) Length (mm) Standard Item No.

500

IN
OX

1.3 2



Air terminal rods on bases

Air terminal rods which are mounted on bases. The base has a protrusive thread M8 on which the rod is screwed. The rods have a 
special made fastener with notch to connect the down conductor.

1.3 3

Material Diameter (mm) Length (mm) Standard Item No.

 Base Item No. 141611-001

Material Diameter (mm) Length (mm) Standard Item No.

 Base Item No. 141614-001

St
/t

Zn
Cu

-E

Material Diameter (mm) Length (mm) Standard Item No.

 Base Item No. 141611-001

M
s/

eC
hr

Material Diameter (mm) Length (mm) Standard Item No.

 Base Item No. 141614-001

26
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Air terminal rod bases (round), with protrusive thread M8 for mounting.

Air terminal rod bases

Material Diameter (mm) Item No.

St
/t

Zn

1.3 4

Material Diameter (mm) Item No.

27



Terminal
Material Material Base

Terminal
Diameter 

(mm)

Terminal
Length
(mm)

Standard Item No.

Cu
-E

used in Lightning protection systems and especially on insulating roofs.  TThe rods have a special made fastener with notch to 
connect the down conductor.

Air terminal rods with PVC base 1.3 5

Terminal
Material Material Base

Terminal
Diameter 

(mm)

Terminal
Length
(mm)

Standard Item No.

St
/t

Zn

Terminal
Material Material Base

Terminal
Diameter 

(mm)

Terminal
Length
(mm)

Standard Item No.

M
s/

eC
hr

Terminal
Material Material Base

Terminal
Diameter 

(mm)

Terminal
Length
(mm)

Standard Item No.

IN
OX
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Air terminal rods for lateral support on perpendicular surfaces and on protrusive parts of the building (as parapets, chimneys and 
other constructions on the roof) with wall fasteners Ø 16 mm. On the lower part end they have receptacle to connect the down 
conductor using a double point connector.

Air terminal rods lateral support1.3 6

Material Diameter (mm) Length (mm) Standard Item No.

St
/t

Zn

 Fastener Item No.151112-001 

 Connection with the conductor is accomplished by Item No.163111-004

Material Diameter (mm) Length (mm) Standard Item No.

IN
OX  Connection with the conductor is accomplished by Item No.163612-009

Material Diameter (mm) Length (mm) Standard Item No.



M
s/

eC
hr

Multiple air terminal rod

Terminal
Material

Terminal Diameter 
(mm) Terminal number Standard Item No.

Ms/eChr 4

1.3 8

Air terminal rod mushroom type1.3 7
Al

Material Diameter (mm) Height (mm) Diameter
Round (mm) Standard Item No.

Al 70

30

Air terminal rods tapered1.3 9
Air terminal rods made from two parts. The lower part has diameter Ø16mm and the upper part has diameter Ø10mm.  Installed on 
concrete block. For better support an insulated GFK spacer is used. 

Material Diameter (mm) Length (mm) Standard Item No.

Al

 / Item No. 163612-001Al
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Concrete block for the support of air terminal rods Ø16mm. 

Air terminal rods concrete block1.3 10
pp

Material Diameter (mm) Height (mm) Weight Item No.

Concrete block protection base

Material Base Diameter (mm) Dowel Ext. Diameter 
(mm) Item No.

PP

1.3 11

PP

Edge protection base for the concrete block.  

Air terminal rod - concrete block sleeve1.3 12
Material Int. Diameter (mm) Height (mm) Item No.

PP

PP

Air terminal rod to concrete base reducing sleeve. 

Air terminal rods angled

Material Diameter (mm) Length (mm) Standard Item No.

Al

1.3 13

Al  Air terminal rod fastener - P/V frame. Item No. 151411-002

Angular air terminal rods which are installed on the frame of the photovoltaic base with two fasteners.



11.4.1 Conductor fasteners Ø 8-10 HILTI type 

Fasteners Hilti type of vertical/horizontal Ø 8-10 mm conductors on walls, panels e.t.c. They have internal thread to be supported 
on threaded drive pin.

Material Diameter
Round (mm)

Fastener
Height
(mm)

Thread Standard Item No.

50
50

St
/t

Zn
ZA

M
AK

St
/t

Zn

Material Diameter
Round (mm)

Fastener
Height
(mm)

Thread Standard Item No.

50

p

Material Diameter
Round (mm)

Fastener
Height
(mm)

Thread Standard Item No.

50
50

Cu
 -

E
ZA

M
AK

/e
Cu

32
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Material Diameter
Round (mm)

Fastener Length 
 (mm)

Fastener Width  
 (mm) Standard Item No.

44

St
/t

Zn

Cu
-E

Cu
/e

Sn

Al
M

gS
i

IN
OX

Material Diameter
Round (mm)

Fastener
Height
(mm)

Thread Standard Item No.

Fasteners Hilti type of vertical/horizontal Ø 16 mm conductors on walls, panels e.t.c. They have internal thread to be supported on 
threaded drive pin.p

St
/t

Zn

11.4.1 Conductor fasteners Ø 16 HILTI type

21.4.1 Conductor fasteners Ø 6 
with metallic spacer

St
/t

Zn
ZA

M
AK

Cu
 -

E
ZA

M
AK

/e
Cu
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Material Diameter
Round (mm)

Fastener Length 
 (mm)

Fastener Width  
 (mm) Standard Item No.

44

St
/t

Zn

Cu
-E

Cu
/e

Sn

Al
M

gS
i

IN
OX

Material Diameter
Round (mm)

Fastener Length 
 (mm)

Fastener Width  
 (mm) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

Al
M

gS
i

IN
OX

21.4.1 Conductor fasteners Ø 8-10  
with metallic spacer

21.4.1 Conductor fasteners Ø 16 
with metallic spacer
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Material Diameter
Round (mm)

Fastener Length 
 (mm)

Fastener Width  
 (mm) Standard Item No.

44

Fasteners of vertical/horizontal Ø 8-10 mm conductors, with metallic spacer and open slot, to be supported on walls, with woodscrew 

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

31.4.1 Conductor fasteners Ø 8-10 
with metallic spacer and open slot

Material Diameter
Round (mm)

Fastener Length 
 (mm)

Fastener Width  
 (mm) Standard Item No.

Fasteners of vertical/horizontal Ø 16 mm conductors, with metallic spacer and open slot, to be supported on walls, with woodscrew 

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

31.4.1 Conductor fasteners Ø 16 
with metallic spacer and open slot
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Fasteners of Ø 8-10 mm conductors with plastic body and swelling neoprene. Installation on tiles or panel roofs. The Ø 10 mm 
opening should be made with a non-impact drill.

Cu
-E

IN
OX

Material Diameter
Round (mm)

Fastener Length
 (mm)

Neoprene Diameter 
(mm) Standard Item No.

Ø 8-10 57 10

C
E

St
/t

Zn

41.4.1 Conductor fasteners Ø 8-10 with plastic body 
and swelling neoprene

Fasteners of Ø 8-10 mm conductors with plastic body, swelling neoprene and open slot. Installation on tiles or panel roofs. The Ø 10 
mm opening should be made with a non-impact drill.

Cu
-E

IN
OX

Material Diameter
Round (mm)

Fastener Length
 (mm)

Neoprene Diameter 
(mm) Standard Item No.

Ø 8-10 57 10

C
E

St
/t

Zn

51.4.1 Conductor fasteners Ø 8-10 with plastic body, 
swelling neoprene and open slot
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Fasteners of Ø 8-10 mm conductors "clip" type with swelling neoprene. Installation on tiles or panel roofs. The Ø 10 mm opening 
should be made with a non-impact drill.

IN
OX

Material Diameter
Round (mm) Standard Item No.

61.4.1 Conductor fasteners Ø 8-10 «clip» type 
with swelling neoprene

Material
Diameter

Round 
(mm)

Fastener 
Length 
 (mm)

Fastener 
Width  
 (mm)

Standard Item No.

Fasteners of Ø 8-10 mm conductors Hilti type with stainless steel base. Installation on steel roof panels.

Cu
-E

C
E

St
/t

Zn

71.4.1 Conductor fasteners Ø 8-10 
with stainless steel base

Fasteners of Ø 8-10 mm conductors "clip" type with stainless steel base. Installation on steel roof panels.

71.4.1 Conductor fasteners Ø 8-10 «clip» type 
with stainless steel base

Material Diameter
Round (mm) Standard Item No.

IN
OX



Material Diameter
Round (mm) Base opening (mm) Standard Item No.

Fasteners of Ø 8-10 mm conductors with stainless steel adjustable base. Installation on tiles. 

Cu
-E

St
/t

Zn

81.4.1 Conductor fasteners Ø 8-10 
with adjustable base

Material Diameter
Round (mm) Weight ~ gr Standard Item No.

PV
C

9Ai1.4.1 Conductor fasteners Ø 8-10 
 

Material Width Tape (mm) Item No.

9Aii1.4.1 Conductor fasteners 30mm adapter for 
waterproof roofs 

PP
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111.4.1 Conductor fasteners Ø 8-10 on gutter 

Material Round (mm) Standard Item No.

Fasteners of Ø 8-10 mm conductors. Installation on gutter.

101.4.1 Conductor fasteners Ø 8-10 on panels 

Material Round (mm) Standard Item No.

Fasteners of Ø 8-10 mm conductors. Installation on steel roof panels or at the edge of structures.

St
/t

Zn

Material Diameter
Round (mm) Weight ~ gr Standard Item No.

91.4.1 Conductor fasteners Ø 8-10 

St
/t

Zn
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Material Round (mm) Ridge Thickness (mm) Standard Item No.

St
/t

Zn

121.4.1 Conductor fasteners Ø 8-10 

St
/t

Zn

Material Round (mm) Ridge Thickness (mm) Standard Item No.

Fasteners of Ø 8-10 mm conductors. Installation on metallic ridges.

St
/t

Zn

121.4.1 Conductor fasteners Ø 8-10 
for metallic ridges
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Material Round (mm) Ridge Thickness (mm) Standard Item No.

Fasteners of Ø 8-10 mm conductors. Installation on metallic ridges.

121.4.1 Conductor fasteners Ø 8-10 
for metallic ridges

St
/t

Zn

131.4.1 Conductor fasteners Ø 8-10 
for grates and cable trays

Fasteners of Ø 8-10 mm conductors. Installation on cable trays and grates.

Material Round (mm) Standard Item No.

y g

St
/t

Zn
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14A1.4.1 Conductor fasteners Ø 8-10 by PA 

Fasteners of Ø 8-10 mm conductors, by Polyamide (PA) with internal thread. Installation on walls.

Material Round (mm) Height (mm) Thread Standard Item No.

40

55

40

55

y y

PA
PA

PA
PA

141.4.1 Conductor fasteners Ø 8-10 by PA  
with swelling neoprene

Fasteners of Ø 8-10 mm conductors, by Polyamide (PA) with swelling neoprene. Installation on tiles or panel roofs. The Ø 10 mm 
opening should be made with a non-impact drill.

Material Round (mm) 
Fastener 
Height  
 (mm)

Neoprene 
Diameter  

(mm)
Standard Item No.

55

55
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PA
PA

141.4.1 Conductor fasteners Ø 8-10 by PA  
with stainless steel base

Fasteners of Ø 8-10 mm conductors, by Polyamide (PA) with stainless steel base. Installation on steel roof panels.

Material Round (mm) Fastener Height 
(mm) Standard Item No.

55

55

151.4.1
GFK diameter Ø 16 mm.

Material Diameter (mm) Spacer Length (mm) Standard Item No.

500
750

GF
K
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Material Diameter (mm) Spacer Length (mm) Standard Item No.

500
750

151.4.1 Insulating spacer GFK adjustable

Insulating spacer for air terminal rods diameter Ø 16 mm, with adjustable part for wall or roof structure mounting, made from 
.

GF
K

151.4.1 Insulating spacer GFK pipe

Insulating spacer for air terminal rods diameter Ø 16 mm, with pipe clamp part for wall or roof structure mounting, made from 
.

GF
K

Material Diameter (mm) Spacer Length (mm) Standard Item No.

500
750
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Fasteners Hilti type of vertical/horizontal 30 mm tape conductors on walls, panels e.t.c. They have internal thread to be supported 
on threaded drive pin. 

Material Width
Tape (mm)

Fastener Height  
 (mm) Thread Standard Item No.

Material Width
Tape (mm)

Fastener Height  
 (mm) Thread Standard Item No.

11.4.2 Tape fasteners 30 HILTI type

on threaded drive pin. 

St
/t

Zn
ZA

M
AK

Cu
ZA

M
AK

/e
Cu

Material Width
Tape (mm)

Fastener Length  
(mm)

Fastener Width  
(mm) Standard Item No.

57

Fasteners of vertical/horizontal up to 30 mm tape conductors, with metallic spacer, to be supported on walls, with 

2A1.4.2 Tape fasteners 30 with metallic spacer 

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX



Material Width
Tape (mm)

Fastener Length  
(mm)

Fastener Width  
(mm) Standard Item No.

Fasteners of vertical/horizontal up to 40 mm tape conductors, with metallic spacer, to be supported on walls, with woodscrew and  

21.4.2 Tape fasteners 40 with metallic spacer 
St

/t
Zn

Cu
-E

Cu
/e

Sn

IN
OX
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Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.

 

thickness of intermediate plate 2 mm. Usage above and under ground.

11.5.1 Connectors H. T. round conductors  
Ø 8-10/Ø 8-10

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.

thickness of intermediate plate 2 mm. Usage above and under ground.

21.5.1 Connectors H. T. round conductors 
Ø 8-10/Ø 16

p

St
/t

Zn

g

Cu
-E

g

Cu
/e

Sn

IN
OX



thickness of intermediate plate 2 mm. Usage above and under ground.

41.5.1 Connectors H. T. round conductors 
Ø 16/Ø 16

p

St
/t

Zn

g

Cu
-E

g

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.

Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.

thickness of intermediate plate 2 mm. Usage above and under ground.

31.5.1 Connectors H. T. round conductors   
Ø 8-10/Ø 20

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX
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thickness of intermediate plate 2 mm. Usage above and under ground.

61.5.1 Connectors H. T. round conductors  
Ø 20/Ø 20

thickness of intermediate plate 2 mm. Usage above and under ground.

51.5.1 Connectors H. T. round conductors 
Ø 16/Ø 20

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.

Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.

p

St
/t

Zn

g g

Cu
-E

g

Cu
/e

Sn

IN
OX
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21.5.2 Connectors H. T. round/tape conductors  
Ø 16/30

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Round - Tape (mm) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Round - Tape (mm) Standard Item No.

11.5.2 Connectors H. T. round/tape conductors  
Ø 8-10/30
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St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

31.5.2 Connectors H. T. round/tape conductors  
Ø 20/30

Material Connector
dimensions (mm) Round - Tape (mm) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

41.5.2 Connectors H. T. round/tape conductors  
Ø 8-10/40

Material Connector
dimensions (mm) Round - Tape (mm) Standard Item No.
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St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

61.5.2 Connectors H. T. round/tape conductors  
Ø 20/40

Material Connector
dimensions (mm) Round - Tape (mm) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

51.5.2 Connectors H. T. round/tape conductors  
Ø 16/40

Material Connector
dimensions (mm) Round - Tape (mm) Standard Item No.
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St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Tape - Tape (mm) Standard Item No.

thickness of intermediate plate 2 mm. Usage above and under ground.

11.5.3 Connectors H. T. tape conductors  
30/30

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

(no intermediate plate). Usage above and under ground.

21.5.3 Connectors H. T. tape conductors  
30/30 without intermediate plate 

Material Connector
dimensions (mm) Tape - Tape (mm) Standard Item No.
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(no intermediate plate). Usage above and under ground.

41.5.3 Connectors H. T. tape conductors  
40/40 without intermediate plate

Material Connector
dimensions (mm) Tape - Tape (mm) Standard Item No.

40/40

( o e ed a e p a e) Usage a

St
/t

Zn

bo e a d u de g ou dge a

Cu
-E

Cu
/e

Sn

IN
OX

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Tape - Tape (mm) Standard Item No.

40/40

thickness of intermediate plate 2 mm. Usage above and under ground.

31.5.3 Connectors H. T. tape conductors  
40/40
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Material Round - Round (mm) Standard Item No.

 

11.5.4
Connectors H. T. with two bolts 
(quickconnectors) round conductors  
Ø 8-10/Ø 8-10

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Round - Round (mm) Standard Item No.

 

21.5.4
Connectors H. T. with two bolts 
(quickconnectors) round conductors  
Ø 16/Ø 8-10

St
/t

Zn

Cu
-E

Cu
/e

Sn

Al
M

gS
i

IN
OX
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Material Round - Round (mm) Standard Item No.

 

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

31.5.4
Connectors H. T. with two bolts 
(quickconnectors) round conductors  
Ø 16/Ø 16

Material Round - Tape (mm) Standard Item No.

 

11.5.5
Connectors H. T. with two bolts 
(quickconnectors) round/tape conductors
Ø 8-10/30-40

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX
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Material Tape - Tape (mm) Standard Item No.

 

11.5.6
Connectors H. T. with two bolts 
(quickconnectors) tape conductors 
30-40/30-40

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Round - Tape (mm) Standard Item No.

 

21.5.5
Connectors H. T. with two bolts 
(quickconnectors) round/tape conductors
Ø 16/30-40

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX



Connectors Light Type for round conductors 16-35 mm2

of intermediate plate 2 mm. Usage above ground.

thickness of intermediate plate 2 mm. Usage above ground.

1

2

1.5.7

1.5.7

Connectors L.T. round conductors 
16-35/16-35

Connectors L.T. round conductors 
Ø 8-10/Ø 8-10

p

St
/t

Zn

p

St
/t

Zn

g g

Cu
-E

g g

Cu
-E

Cu
/e

Sn
Cu

/e
Sn

IN
OX

IN
OX

Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.

Material Connector
dimensions (mm) Round - Round (mm) Standard Item No.
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Connectors Light Type for round 16-35 mm2

11.5.8 Connectors L.T. round/tape conductors 
16-35/30

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Round (mm2) - Tape (mm) Standard Item No.

21.5.8 Connectors L.T. round/tape conductors 
Ø 8-10/30

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Round - Tape (mm) Standard Item No.



6060

Material Diameter 
conductors (mm) Standard Item No.

Parallel connectors for round conductors with diameter Ø 8-10 mm.

St
/t

Zn

Cu
-E

Cu
/e

Sn

 Usage above ground

of intermediate plate 1,5 mm. Usage above ground.

11.5.9 Connectors L.T. tape conductors 
30/30

pp

St
/t

Zn

g g

Cu
-E

Cu
/e

Sn

IN
OX

Material Connector
dimensions (mm) Tape - Tape (mm) Standard Item No.

11.5.10 Parallel connectors for
round conductors Ø 8-10
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Material Diameter 
conductors (mm) Standard Item No.

Connectors for extension of conductors with diameter Ø 8-10 mm. The connector is suitable for hot dip galvanized steel and 
aluminum conductors. 

ZA
M

AK

 Usage above ground

21.5.10 Extention connectors for
round conductors Ø 8-10

Material Diameter 
conductors (mm) Standard Item No.

"T" connectors for round conductors with diameter Ø 8-10 mm.

St
/t

Zn

Cu
-E

31.5.10 "T" connectors for
round conductors Ø 8-10
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Heavy type connectors multipurpose for conductors with diameter Ø 8 -10 mm or bonding metallic surfaces. 

Material Round - Round (mm) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

11.5.11 Connectors H.T.
multipurpose

Light type connectors multipurpose for conductors with cross section 16-35 mm2 or bonding metallic surfaces. 

Material Round - Round (mm2) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

21.5.11 Connectors L.T.
multipurpose
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Heavy type connectors for conductors with diameter Ø 8 -10 mm to metallic surfaces. Usage above ground.  

Material Round (mm2) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

11.5.12 Connectors H.T. round  
conductors - metallic surface 

Light type connectors for conductors with cross section 16-35 mm2 to metallic surfaces. Usage above ground. 

Material Round (mm2) Standard Item No.

St
/t

Zn

Cu
-E

Cu
/e

Sn

IN
OX

21.5.12 Connectors L.T. round  
conductors - metallic surface
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Combination connectors for round conductors. It has one clamping bolt.

3A1.5.12 Combination connectors 
round conductors one bolt

Material Diameter 
conductors (mm) Standard Item No.

M
s-

Cu
/Z

n
M

s-
Cu

/Z
n

Material Diameter 
conductors (mm) Standard Item No.

Combination connectors for round conductors. It has two clamping bolts.

31.5.12 Combination connectors 
round conductors two bolts

St
/t

Zn
Cu

-E

Material Round - Round (mm) Standard Item No.

The connector consists of three plates 
with dimensions , the intermediate plate is stainless steel with  thickness 2mm. Usage above and under ground. 

1.11.5.13 Bimetallic connectors H.T. 
round conductors Ø 8-10/Ø 8-10
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St
/t

Zn
Cu

-E

Material Round - Round (mm) Standard Item No.

Material Round - Round (mm) Standard Item No.

/

St
/t

Zn
Cu

-E

The connector 
consists of three plates with dimensions , the intermediate plate is stainless steel with  thickness 2mm. 

1.21.5.13 Bimetallic connectors H.T. 
round conductors Ø 8-10/Ø 16

The connector consists of three plates 
with dimensions , the intermediate plate is stainless steel with  thickness 2mm. Usage above and under ground. ,

St
/t

Zn
Cu

-E

Material Round - Round (mm) Standard Item No.

1.31.5.13 Bimetallic connectors H.T. 
round conductors Ø 16/Ø 16

Usage above and under ground.
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St
/t

Zn
Cu

-E
St

/t
Zn

Cu
-E

Material Round - Tape (mm) Standard Item No.

Material Round - Tape (mm) Standard Item No.

The connector 
consists of three plates with dimensions , the intermediate plate is stainless steel with  thickness 2mm.  

2.11.5.13 Bimetallic connectors H.T.
round/tape conductors Ø 8-10/30

St
/t

Zn
Cu

-E
St

/t
Zn

Cu
-E

Material Round - Tape (mm) Standard Item No.

Material Round - Tape (mm) Standard Item No.

The connector 
consists of three plates with dimensions , the intermediate plate is stainless steel with  thickness 2mm. 

2.21.5.13
 

Ø 16/30

Usage above and under ground.

Usage above and under ground.

Usage above and under ground.

Usage above and under ground.
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St
/t

Zn
Cu

-E
St

/t
Zn

Cu
-E

St
/t

Zn
Cu

-E
St

/t
Zn

Cu
-E

Material Round - Tape (mm) Standard Item No.

Material Round - Tape (mm) Standard Item No.

Material Round - Tape (mm) Standard Item No.

Material Round - Tape (mm) Standard Item No.

The connector 
consists of three plates with dimensions , the intermediate plate is stainless steel with  thickness 2mm. 

The connector 
consists of three plates with dimensions , the intermediate plate is stainless steel with  thickness 2mm. 

2.31.5.13 Bimetallic connectors H.T.
round/tape conductors Ø 8-10/40

2.41.5.13 Bimetallic connectors H.T.
round/tape conductors Ø 16/40

Usage above and under ground.

Usage above and under ground.

Usage above and under ground.

Usage above and under ground.



3.11.5.13 Bimetallic connectors H.T.
tape conductors 30/30

Material Tape - Tape (mm) Standard Item No.

St
/t

Zn
Cu

-E

3.21.5.13 Bimetallic connectors H.T.
tape conductors 40/40

Material Tape - Tape (mm) Standard Item No.

St
/t

Zn
Cu

-E

Material Round - Round (mm) Standard Item No.

/

St
/t

Zn
Cu

-E

The connector 
consists of three plates, the intermediate plate is stainless steel with  thickness 2mm. Usage above and under ground. 

1.11.5.14
Bimetallic connectors H.T. with two bolts 
(quickconnectors) round conductors 
Ø 8-10/Ø 8-10 
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Bimetallic connectors H.T. with two bolts (quickconnectors) for round Ø 8-10 mm and tape conductors up to 40 mm for 

Usage above and under ground. 

2.11.5.14
Bimetallic connectors H.T. with two bolts 
(quickconnectors) round/tape conductors 
Ø 8-10/30-40 

Material Round - Tape (mm) Standard Item No.

Material Round - Tape (mm) Standard Item No.

e e above e and under grrououndnd..

St
/t

Zn
Cu

-E
St

/t
Zn

Cu
-E

St
/t

Zn
Cu

-E

The connector 
consists of three plates, the intermediate plate is stainless steel with  thickness 2mm. Usage above and under ground.

3.11.5.14
Bimetallic connectors H.T. with two bolts 
(quickconnectors) tape conductors 
30-40/30-40 

Material Tape - Tape (mm) Standard Item No.
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21.5.15

Test connectors for conductors Ø 8-10 mm, which connect the lightning protection system with the earthing system and is suitable 
for earthing inspection. The connector is installed about 1,5 m above ground level. 

Test connectors for conductors Ø 8-10 mm, which connect the lightning protection system with the earthing system and is suitable 
for earthing inspection. The connector is installed about 1,5 m above ground level. 

11.5.15
Test connectors round conductors
Ø 8-10/Ø 8-10  
Type A

Test connectors round conductors
Ø 8-10/Ø 8-10  
Type B

for earthing insspepection. The connector is inst

St
/t

Zn

for earthing inspection. The connector is inst

St
/t

Zn

talled about 1,5 m ababbovoo e ground level.st

M
s-

Cu

M
s-

Cu
/e

Sn

talled about 1,5 m above ground level.st

Cu
-E

Material Round - Round (mm) Standard Item No.

Material Round - Round (mm) Standard Item No.
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11.5.17

Test connectors for round conductors Ø 8-10 mm and tapes up to 30 mm, which connect the lightning protection system with the 
earthing system and is suitable for earthing inspection. The connector is installed about 1,5 m above ground level. 

Test connectors round/tape conductors
Ø 8-10/30

eaarthing sysystem and is suitablblee for eaartrthing

St
/t

Zn

pg

M
s-

Cu

Material Round - Tape (mm) Standard Item No.

Bimetallic test connectors for conductors Ø 8-10 mm with intermediate stainless steel plate, which connect the lightning protection 
system with the earthing system and is suitable for earthing inspection. The connector is installed about 1,5 m above ground level. 

21.5.16 Bimetallic test connectors 
round conductors Ø 8-10/Ø 8-10 Type B

yy g y

St
/t

Zn
Cu

-E

Material Round - Round (mm) Standard Item No.

Bimetallic test connectors for conductors Ø 8-10 mm with intermediate stainless steel plate, which connect the lightning protection 
system with the earthing system and is suitable for earthing inspection. The connector is installed about 1,5 m above ground level. 

11.5.16 Bimetallic test connectors 

Material Round - Round (mm) Standard Item No.

y g y

St
/t

Zn
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Multipurpose single point connectors for conductors Ø 8-10 mm. It is used for bonding metallic structures, pipe clamps e.t.c . 
Usage above ground.

Multipurpose single point connectors for conductors Ø 8-10 mm. It is used for bonding metallic structures, pipe clamps e.t.c . 
Usage above ground. 

11.5.18 Single point connectors round conductors
multipurpose Type A

21.5.18 Single point connectors round conductors
multipurpose Type B

Material Diameter 
Round (mm) Standard Item No.

ZA
M

AK
/e

Cu
M

s/
eC

u

Screw Material Diameter 
Round (mm) Standard Item No.

Al

Screw Material Diameter 
Round (mm) Standard Item No.

Screw Material Diameter 
Round (mm) Standard Item No.

Screw Material Diameter 
Round (mm) Standard Item No.

Al

Material Diameter 
Round (mm) Standard Item No.

ZA
M

AK
M

s/
eS

n
IN

OX
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Multipurpose double point connectors for conductors Ø 8-10 mm. It is used for contraction-expansion absorbing conductors , lead-in 
rods e.t.c . Usage above and under ground. 

11.5.19 Double point connectors round conductors
multipurpose Type A

Material Diameter 
Round (mm) Standard Item No.

Multipurpose single point connectors for conductors Ø 8-10 mm. It is used for bonding metallic structures, pipe clamps e.t.c . 
Usage above and under ground. 

31.5.18 Single point connectors round conductors
multipurpose Type C

Material Diameter 
Round (mm) Standard Item No.

M
s-

Cu

Material Diameter 
Round (mm) Standard Item No.

St
/t

Zn

Material Diameter 
Round (mm) Standard Item No.

ZA
M

AK
/e

Cu

e.t.c . UUsas ge aboooove andd underer

ZA
M

AK

End connector for conductors Ø 8-10 mm. It is used for bonding metallic structures, pipe clamps e.t.c . 
Usage above ground. 

41.5.18 End connector multipurpose 
round conductors Ø 8-10

Material Diameter 
Round (mm) Standard Item No.

e above ground. 

ZA
M

AK



Multipurpose double point connectors with stainless steel plate for conductors Ø 8-10 mm. It is used for contraction-expansion 
absorbing conductors , lead-in rods e.t.c . Usage above ground. 

Multipurpose double point connectors for conductors Ø 8-10 mm. It is used for contraction-expansion absorbing conductors , lead-in 
rods e.t.c . Usage above and under ground. 

21.5.19 Double point connectors round conductors
multipurpose Type B

31.5.19 Double point connectors round conductors
multipurpose Type C

74

Material Diameter 
Round (mm) Standard Item No.

M
s-

Cu

Material Diameter 
Round (mm) Standard Item No.

St
/t

Zn
M

s/
eC

u

Screw Material Diameter 
Round (mm) Standard Item No.

Al

Screw Material Diameter 
Round (mm) Standard Item No.

Screw Material Diameter 
Round (mm) Standard Item No.

Screw Material Diameter 
Round (mm) Standard Item No.

Al
M

s/
eS

n
IN

OX
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Material Diameter 
Round (mm) Standard Item No.

Material Diameter 
Round (mm) Standard Item No.

Connectors / clamps straight for conductors Ø 8-10 mm, used for bonding metallic structures.

Connectors / clamps straight for conductors Ø 8-10 mm, used for bonding metallic structures.

M
s-

Cu
Cu

-E

Cu
/e

Sn
M

s-
Cu

/e
Sn

11.5.20 Connectors /clamps straight   
Type A

21.5.20 Connectors /clamps straight   
Type B

St
/t

Zn
St

/t
Zn

IN
OX
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Connectors / clamps angled for conductors Ø 8-10 mm, used for bonding metallic structures.

Connectors /clamps angled   
Type A

Material Diameter 
Round (mm) Standard Item No.

M
s-

Cu

M
s-

Cu
/e

Sn

31.5.20
St

/t
Zn

Material Diameter 
Round (mm) Standard Item No.

Connectors / clamps angled for conductors Ø 8-10 mm, used for bonding metallic structures. 

Connectors /clamps angled   
Type B

foror ccononduductctorors s ØØ 88 10 mm, uuusseed d fof

Cu
-E

oor r bobondndinngg memetatallllicic strtrtructures. d d fofo

Cu
/e

Sn

41.5.20
CoConnnnececttors / cccclampmpss ananglgleded ffforo s. 

IN
OX

Material Diameter 
Round (mm) Standard Item No.

Al

Connectors / clamps angled for conductors, insulation spacers Ø 16 mm, used for bonding metallic structures or support. 

Connectors /clamps angled Ø 1651.5.20
/ p g

Al
St

/t
Zn
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Pipe clamps with one point of connection. It is made by hot dip galvanized steel bar with dimensions 40 x 3 mm.  

St
/t

Zn

11.6 Pipe clamps single point

Material Pipe Diameter 
(inch) Standard Item No.

½”
¾”

Pipe clamps with two points of connection. It is made by hot dip galvanized steel bar with dimensions 40 x 3 mm.  

St
/t

Zn

11.6 Pipe clamps double point

Material Pipe Diameter 
(inch) Standard Item No.

½”
¾”



Galvanized steel pipe clamps, single point connection, pipe diameter 1/4 - 1 1/2´́  or Ø 11,5 - 48,3 mm. Conductor up to 16 mm2.

21.6 Pipe clamps Type 925
St

/g
al

Zn

Material Pipe Diameter 
(mm)

Pipe Diameter  
(inch) Item No.

Copper nickel plated pipe clamps, single point connection, pipe diameter 1/8 - 1 1/2´´ or Ø 8 - 49 mm. Conductor up to 16 mm2.

31.6 Pipe clamps Type 942

pp p p pp p , g p

Cu
/e

N
i

Material Pipe Diameter 
(mm)

Pipe Diameter  
(inch) Item No.

Zinc alloy pipe clamps, single point connection, pipe diameter 1/4 - 2´́ or Ø 12 - 61,5 mm. Conductor up to 35 mm2.

41.6 Pipe clamps Type 950

ZA
M

AK
 

Material Pipe Diameter 
Ø (mm)

Pipe Diameter  
(inch) Item No.
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Franklin air terminal rod clamp with single point connector.

Cu
/e

Sn

51.6 Clamp for Franklin air terminal rods

Material Pipe Diameter 
Ø (mm)

Conductor 
Diameter (mm) Standard Item No.

Adjustable pipe clamps with one point connection which are used for bonding pipes. Suitable for 2 x 16 mm2 conductors.

61.6 Adjustable pipe clamps

j p p p pp

M
s/

eN
i

Material Pipe
Diameter “

Pipe Diameter 
Ø (mm) Standard Item No.



Pipe strip clamp used for equipotential bonding. 

IN
OX

81.6 Pipe Strip clamp

Material Cable Cross Section  
(mm2) Standard Item No.

2 x 16

Pipe strip clamp for conductors Ø 8-10 mm used for equipotential bonding. 

IN
OX

91.6 Pipe Strip clamp Ø 8-10

Material Diameter 
Round (mm) Standard Item No.

Pipe strip used for equipotential bonding. 

IN
OX

71.6 Pipe Strip 

Material Width (mm) Thickness 
(mm) Standard Item No.

0,4
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Bimetallic contact

Bimetallic tape (copper-aluminum) CUPAL, which is inserted between copper and steel surface, to avoid electrochemical corrosion.

1.7 1
Material Width Tape (mm) Thickness Tape 

(mm) Length Tape (mm) Item No.

0,5

 

Cu
/A

l

Bimetallic or stainless steel contact single point which are inserted between surfaces to avoid electrochemical corrosion. 

Cu
/A

l

1A1.7 Bimetallic contact single point

Material Width  
(mm)

Thickness 
(mm)

Length 
 (mm)

Pin Hole 
 (mm) Item No.



Bimetallic or stainless steel contact double point which are inserted between surfaces to avoid electrochemical corrosion. 

Cu
/A

l

11.7 Bimetallic contact double point

Material Width  
(mm)

Thickness 
(mm)

Length 
 (mm)

Pin Hole 
 (mm) Item No.

Material Diameter  
 (mm) Item No.

They are used with wall conductor fasteners to maintain a distance between the conductor and surface. 

St
/t

Zn

Cu
-E

Cu
/e

Sn

Al
M

gS
i

IN
OX

2.11.7 Metallic spacers
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Bonding base with threded stem. An adhesive sealant is used to bond the base on surfaces for fasteners where drilling is not 
permited.permited.

PA

2.21.7 Bonding base PA

Material Diameter (mm) Thread Item No.

Material Diameter (mm) Item No.

Material Diameter (mm) Height (mm) Item No.

Sealing washers made by neoprene. They are used for sealing of drilled surfaces (fastener installation) and are placed inside the 
metallic spacer.

31.7 Sealing washers for metallic spacers        

PC
R

PC
R



Aluminum Blind rivet nuts with inner thread for metal surfaces.

Al

51.7 Blind rivet nuts

Material Thread Surface Thickness (mm) Item No.

Al

Threaded screw for HILTI fastener.

St
/t

Zn

61.7 Threaded screws

Material Thread Drive Length (mm) Thread Length 
(mm) Item No.

Roof penetration for conductors and tapes. It is installed where the conductor or tape should pass though roof tiles.

PV
C

41.7 Roof penetration  

Material Diameter 
(mm)

Diameter 
conductor (mm)

Dimensions tape 
(mm) Item No.
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Material Dimensions (mm) Item No.

Installed on the down conductor, recording the lightning current in kA.

71.7 Magnetic card PCS

Type Dimensions (mm) Item No.

The strike counter is inserted on the down conductor and records the number of  lightning currents which have passed along. 
Analogue type. g yp

8.11.7 Lightning strike counter

Type Dimensions (mm) Item No.

The strike counter is inserted on the down conductor and records the number of  lightning currents which have passed along. 
Digital type. 

8.21.7 Lightning strike counter LSC I+II

 LCD screen

 Lithium battery 

Protection Level IP65



Type
Impulse  
current 

(10/350) kA 

Nom. Discharge 
Impulse current 

(8/20) kA

Protection
level kV

Contact 
voltage kV Item No.

50

Closed spark gap capable to carry lightning current used for equipotential bonding or for corrosion protection. 

Type Content (ml) Item No.

zsf 400

Zinc spray for repairing exposed surfaces.

101.7 Zinc Spray

11A1.7 Spark gap closed type

Material Diameter (mm) Length (mm) Item No.

500

91.7 Straightener round/tape conductors
St

/t
Zn

Tool of shaping and straightening conductors and tapes.   



Li
gh

tn
in

g 
Pr

ot
ec

tio
n 

M
at

er
ia

ls

Type Protection level kV Contact voltage kV Item No.

Protective spark gap for bridging a proximity point between roof standard of low-voltage system and components of outer lightning 
protection system. protection system. 

111.7 Protective spark gap

Type Protection 
level kV

Contact 
voltage kV

Impulse 
current 

10/350 kA

Nominal 
current 
8/20 kA

Item No.

100 100

111.7 Ex-proof closed spark gap





2
Earthing 

Materials

2.1  Round - Tape conductors - Plates

2.2  Earth Rods

2.3  Fasteners 

2.4  Connectors

2.5  Equipotential bonding bars

2.6  Accessory components

2.7  Test Instruments



Solid round conductors 

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

 Zinc coating 350 gr/m2

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50 450

700

 High resistant in corrosive environments 

Connection with galvanized steel or copper elements

Material Diameter (mm) Cross section 
(mm2) Weight ~ gr/m Standard Item No.

50

50

2.1 1

Material Diameter 
(mm)

Cross 
section 
(mm2)

Weight ~ 
gr/m

 
 (μm) Standard Item No.

50

70

St
/C

u



Material Width (mm) Thickness 
(mm)

Cross section 
(mm2) Weight ~ gr/m Standard Item No.

40 4

 Zinc coating 500gr/m2

St
/t

Zn

 

Material Width (mm) Thickness 
(mm)

Cross section 
(mm2) Weight ~ gr/m Standard Item No.

75

40

40 4

Cu
-E

Material Width (mm) Thickness 
(mm)

Cross section 
(mm2) Weight ~ gr/m Standard Item No.

2.1 2 Tape conductors

Tape conductors used in earthing systems (foundation - perimetric), equipotential bonding.  



Flexible stranded tapes

Flexible stranded tapes with small diameter strands (high conductivity) for equipotential bonding of metallic structrures.

Material Width (mm) Thickness (mm) Cross section 
(mm2) Item No.

50

45 70

Material Width (mm) Thickness (mm) Cross section 
(mm2) Item No.

50

45 70

Cu
/e

Sn

2.1 3

Material Width  
(mm)

Thickness  
(mm)

Cross section 
(mm2)

Length  
(mm)

Hole  
(mm) Item No.

Ø 
500

Material Width  
(mm)

Thickness  
(mm)

Cross section 
(mm2)

Length  
(mm)

Hole  
(mm) Item No.

Ø 
500

Cu

2.1 4



Earth plates in various dimensions with single point connector for round conductors.

Plates2.1 5
St

/t
Zn

Material Length 
(mm) 

Width 
(mm)

Thickness 
(mm) Standard Item No.

500 500

500 500 5

500

500 5

5

Material Length 
(mm) 

Width 
(mm)

Thickness 
(mm) Standard Item No.

500 500

500 500

500 500 5

500

500 5

5



Earth rod cross 

Earth rods

Solid round earth rods.

2.2 1

2.2 2

Material Dimensions 
(mm)

Thickness 
(mm)

Length 
(mm) Standard Item No.

Material Diameter 
(mm)

Length 
(mm) Thread Standard Item No.

Material Diameter 
(mm)

Length 
(mm)

Copper plating 
(μm) Thread Item No.

50

Material Diameter 
(mm)

Length 
(mm)

Copper plating  
(μm) Thread Standard Item No.

St
/t

Zn
St

/t
Zn

St
/C

u



2.3 1 Vertical installation round/tape  
conductor fasteners     

Fasteners for vertical installation of tapes up to 40 mm and round conductors Ø 10 mm.

St
/t

Zn

St
/C

u

Cu
-E

Material Fastener Length (mm) Item No.

400

400

400

Material Width Tape
 (mm)

Thickness Tape
(mm) Standard Item No.

Wall fasteners for tapes which are used mainly for indoor equipotential ring in substations.

2.3 2

St
/t

Zn

Cu
/e

Sn

Tape fasteners (Equipotential ring) 



Material  Earth rod Diameter  
 (mm) Standard Item No.

Clamps which connect the earth rod with stranded round conductors. 

Earth rod clamps2.4 1 

M
s-

Cu
/Z

n

M
s/

eC
u

Material Cross section Round  
 mm2

External fastener 
diameter (mm) Thread Standard Item No.

50-70

50-70

M
s-

Cu
/Z

n

Conductor fasteners (Brass)2.3 3



Earth rod coupler

Couplers for earth rods made by brass with internal  thread. Used for extention or driving.

M
s-

Cu
/Z

n

2.4 2
Material Earth rod Diameter  

 (mm) Standard Item No.

Rebar connector2.4 3
Reinforcement rebar’s connector, for reinforcement steel up to Ø 25 mm, with round conductor Ø 8-10 or Tape up to 40x4 mm.

St
/t

Zn

Material Conductor 
(mm)

Rebar 
(mm)

Tape 
(mm) Standard Item No.

Single reinforcement rebar’s connector, for reinforcement steel up to Ø 25 mm, with round conductor Ø 8-10 or Tape up to 40x4 mm.

St
/t

Zn

Material Conductor 
(mm)

Rebar 
(mm)

Tape 
(mm) Standard Item No.

Reinforcement rebar’s connector (quickconnector), for reinforcement steel up to Ø 24 mm and Tape 30x3,5 or up to 40x4 mm.

St
/t

Zn

Material Rebar 
(mm)

Tape 
(mm) Standard Item No.



Connector «C» type2.4 4
Compression connector "C" type.

Cu
/e

Sn

Material Cross section 
2)

Cross section 
2) Item No.

50
50 50
70 50
70 70

70

50
50 50
70 50
70 70

70

Equipotential bonding rail (standard)2.5 1
Equipotential bonding rail, dimensions 170x50x50 mm (PVC base and cover). 
1 Tape 30 x 3,5 mm / 1 Round conductor Ø 8-10 mm / 7 Conductors 2,5 – 25 mm2 

PV
C 

- I
no

x
PV

C 
- M

s-
Cu

/Z
n

Material Slots Standard Item No.



Equipotential bonding rail insulator2.5 3
External 

Diameter (mm)
Height 
(mm) Thread Item No.

40

Equipotential bonding rail (custom)2.5 2

  
Equipotential bonding rails are available on various materials and in various dimensions according to the installation requirements.

Selection
- Material (Hot dip galvanized steel, Copper, Tin plated copper, Stainless Steel)
- Length, Width, Thickness
- Connection elements (round conductors or tape)

Equipotential bonding rail examples

Material Earth rod Diameter  
 (mm) Item No.

St

Steel driving stud, which is screwed onto earth rod coupler and is used to drive the earth rod.

Driving studs 2.6 1.1



Driving point2.6 1.2
Material Earth rod Diameter  

 (mm) Item No.

Steel driving point, which is screwed onto earth rod coupler and is used to drive the earth rod. g p

St

2.6 2
connector or by exothermic welding.  

Material Length 
(mm) Thread Standard Item No.

Material Diameter  
(mm)

Length 
(mm) Thread Standard Item No.

 

IN
OX

 

IN
OX

I

 

M
s-

Cu
/Z

n

 

M
s/

eC
u

M

 

M
s/

eS
n

Earthing optimizer EarthPlus®2.6 3
High quality earthing compound which improves the resistivity of the ground. It  also protects  the ground rods from corrosion.
It is available in plastic container of 18lt. Weight 19kg

Material Standard Item No.

It is available in plastic container o



EARTHULTRA® earthing enhancing compound2.6 4
EARTHULTRA® earthing enhancing compound. Ideal for applications where the subsoil has high resistivity. It contributes to the 
reduction of the ground resistance and provides protection against corrosion. It is available in in plastic container of 10 kg.

Material Standard Item No.

EARTHULTRA® earthing enhancing compound

reduction of the ground resistance and provi

Press terminals (cable lugs)2.6 5

Cu
/e

Sn

Material
Cross 

section  
mm2

Hole
Diameter 

mm
Item No.

5

Material
Cross 

section  
mm2

Hole
Diameter 

mm
Item No.

50

70



Earth pit2.6 7
The earth pit is used for the inspection of grounding rods and their connection points (tightening of earth ground clamp) and enables 
the measuring of earth resistance. With earthing symbol indication.

Material Dimensions 
(mm) Standard Item No.

easuring of earrthth resesessistance. With earthi

PV
C

Anti corrosion tapes2.6 8
Anti corrosion tapes used for protection of underground connections but also for conductors or tapes which are exited from concrete 
or soil in the air.or soil in the air.

PV
C

P
PE

TR
OL

AT
U

M

Material Width (mm) Roll Length (m.) Thickness 
(mm) Item No.

50

50

50

Earth sign2.6 6
Earthing sign which indicates the position of earth electrodes.

Material Dimensions 
(mm) Item No.

Al

Al



Earth resistance tester  
SEAWARD ERT 1557

Installation Tester TESTBOY TV 455

2.7

2.7
Installation tester TESTBOY TV 455 can test the safety of electrical installation in household, commecial and industrial applications. It 

Item No.

Item No.

ADDDITIONAL INFORMATION: 

Power supply 6 Batteries AA 1.5V
Communication USB
Store up to 500 records

The unit is supplied with four earth spikes and full test 
lead set, batteries, manual.

TESTS: 

Display Range 0.00ohm – 50.0kohm
Measuring Frequency  125 Hz +/- 1 Hz
Measuring current <20mA

Earth resistance using current clamp
Display Range 0.00ohm –2.00kohm
Measuring Frequency  125 Hz +/- 1 Hz
Measuring current <20mA

Display Range 0.00ohm – 1999kohm
Measuring Frequency  125 Hz +/- 1 Hz
Measuring current <20mA

Technical data
-  Display: Dot Matrix LCD 128x64 pixel with backlighting and integrated GOD/BAD indication  

-  Environmental conditions:  Temperature: 0 to 40 °C, Altitude: 0 to 2000μ
-  Degree of protection: IP 40
-  Over range protection: CAT III 600 V / CAT IV 300 V

-  Memory: 1.700 records
-  Interface: USB or RS 232 

Tests
-  Voltage: 0 – 550 V AC, - Frequency: 0,14– 500 Hz

-  RCD analysis, Tripping time: 0 – 2.500 ms, Contact voltage: 0 – 100V, 
 Tripping current: 10 – 30 – 100 – 300 – 500  and 1.000 mA

Supplied with: 

Rechargeable NiMH batteries 6x1,5V AA, LR06 and charger 

1

2





3
Surge

Protection 

3.1 Power Supply Low Voltage (230/400V) 

3.2 Telecommunication Systems 

3.3 MSR (controllers, automation) systems

3.4 Data Technology

3.5 TV, VIDEO, SAT, RADIO etc.

3.6 Photovoltaic systems



Damage caused by surges

Our dependency on electrical and electronic equipment continues to increase, in both our professional and private lives. 

time transfer of information that has long since been indispensable. Sensitive databases, e.g. in banks or media publishers, 
need reliable transmission paths. 

It is not only lightning strikes that pose a latent threat to these systems. More and more frequently, today´s electronic aids 
are damaged by surges caused by remote lightning discharges or switching operations in large electrical systems. During 
thunderstorms, too, high volumes of energy are instantaneously released. These voltage peaks can penetrate a building 
through all manner of conductive connections and cause enormous damage.

Damage caused by surges in our daily lives.

- TV / Home cinema
- Telephone systems

- Kitchen equipment
- Monitoring systems
- Fire alarm systems

or server? Have all important data been backed-up in good time?
Current statistics and estimates of property insurers reveals: damage levels caused by surges – excluding consequential or 

that property insurers are checking more and more claims and stipulating the use of devices to protect against surges.



What are transient surges?

Transient surge voltages are brief voltage peaks lasting microseconds, which may be a multiple of the attached mains nominal 
voltage.

The largest voltage peaks in the low-voltage consumer network are caused by lightning discharges. The high energy content 
of lightning surges when a direct strike hits the external lightning protection system or a low-voltage openwire line usually 

insulation.

Yet induced voltage peaks in building installations and energy or data line supply cables can also reach many times the 
nominal operating voltage. Switching surges too, which in fact do not cause such high voltage peaks as lightning discharges 
but occur much more frequently, can result in immediate system failure. As a rule, switching surges amount to twice to 
three times the operating voltage, lightning surges on the other hand can sometimes reach 20 times the nominal voltage 
value and transport a high energy content.

the exact cause and/or impact point of the lightning discharge.

Transient surge voltages
1 = Voltage drops/brief interruptions
2 = Harmonic waves through slow and rapid voltage changes 
3 = Temporary voltage increases
4 = Switching surges (SEMP)
5 = Lightning surge voltages (LEMP)



What pulse forms are there?

Pulse types and their characteristics: 

Yellow = pulse shape 1, direct lightning strike, 10/350 μs simulated lightning pulse
Red = pulse shape 2, remote lightning strike or switching operation, 8/20 μs simulated lightning pulse (Surge)

direct hit, a voltage drop occurs on the earthing resistor of the lightning protection equipotential bonding system, which 
represents a surge voltage against the distant environment. 

This rise in potential poses a threat to the electrical systems (e.g. voltage supply, telephone systems, cable TV, control 
cables, etc.) that are routed into the building. 

standards. 

Direct lightning strike: Pulse shape 1
Lightning currents that can occur during a direct lightning strike can be imitated with the surge current of wave form 10/350 
μs. The lightning test current imitates both the fast rise and the high energy content of natural lightning. Lightning current 
arrestor type 1 and external lightning protection components are tested using this current.

Remote lightning strikes or switching operations: Pulse shape 2

The surges created by remote lightning strikes and switching operations are imitated with test impulse 8/20 μs.                     

Surge arrestor type 2 and type 3 are impacted with this test impulse.



C a u s e s  o f  l i g h n t i n g  c u r r e n t s

Direct lightning strike into a building

If a lightning strike hits the external lightning protection system or earthed 
roof structures capable of carrying lightning current (e.g. roof aerial), then the 
lightning energy can be arrested to the ground in advance. 
However, a lightning protection system on its own is not enough: Due to its 
impedance, the building's entire earthing system is raised to a high potential. 
This potential increase causes the lightning current to spilt over the building's 
earthing system and also over the power supply systems and data cables to 
the adjacent earthing systems (adjacent building, low-voltage transformer).

Risk: Lightning impulse (10/350)

Direct lightning strike into a low-voltage                 
open-wire line

A direct lightning strike into a low voltage open wire line or data cable 
can couple high partial lighting currents in an adjacent building. Electrical 
equipment in buildings at the end of the low-voltage openwire line are at 
particular risk of damage caused by surges.

Risk: Lightning impulse (10/350)

Switching surges in the low-voltage system

by switching inductive and capacitive loads and by interrupting short-
circuit currents. Particularly when production plants, lighting systems 

proximity can be damaged. 

Risk: Surge impulse (8/20) 

Coupling of surges through local or remote lightning 
strike 

Even if lightning protection and surge protection measures are already 

which in turn induce high voltage peaks in line systems. Inductive or 
galvanic coupling can cause damage within a radius of up to 2 km around 
the lightning impact point.

Risk: Surge impulse (8/20) 



Gradual surge reduction with lightning protection zones.

The lightning protection zone concept described in international standard IEC 62305-4 (DIN VDE 0185 Part 4) has proved to 

This concept is based on the principle of gradually reducing surges to a safe level before they reach the terminal device and 
cause damage. 
In order to achieve this situation, a building"s entire energy network is split into lightning protection zones 
(LPZ = Lightning Protection Zone). 
Installed at each transition from one zone to another is a surge arrester for equipotential bonding. These arresters correspond 
to the requirement class in question.

Lightning protection zones

Unprotected zone outside the building. Direct lightning impacts, no shielding against 
electromagnetic interference pulses LEMP (Lightning Electromagnetic Pulse)

Zone protected by external lightning protection system. No shielding against LEMP.

LPZ 1 Zone inside the building. Low partial lightning energies possible.

LPZ 2 Zone inside the building. Low surges possible.

LPZ 3 Zone inside the building (can also be the metal housing of a consumer). No interference pulses 
through LEMP or surges present.



Benefits of the lightning protection zone concept

 Minimisation of the couplings into other cable systems through arresting the energyrich, dangerous lightning currents 
directly at the point the cables enter the building.

 Economic, well-plannable individual protection concept for new and old buildings and reconstructions.

Type classes of the surge protection devices

Type 1, Type 2 and Type 3 

These standards contain building regulations, requirements and tests for surge arrestors used in AC networks with nominal 

shows which OBO surge protectors are to be installed in the energy supply network and their respective function. 

Zone transitions

Zone transition 

Protection device for lightning protection equipotential bonding in 
accordance with DIN VDE 0185-3 for direct or close lightning strikes. 

Zone transition
LPZ 1 to LPZ 2

Protection device for surge protection to DIN VDE 0100-443 for surge 
voltages arriving through the supply network due to remote strikes or 
switching operations.

Zone transition 
LPZ 2 to LPZ 3

Protection device, intended for surge protection of portable 
consumers at sockets and power supplies.



Power supply (230/400V) 

Telecommunication systems 

Measurement and control systems 

Data technology

TV, Video, Radio

Example of application:
Private house with external lightning protection installation

2
3

1

3

3

Photovoltaic systems

Surge protection is a complex subject.



Example of application:
Office building with lightning protection installation

2

3

1

3

3

All surge protection products:

– are VDE tested

– have 5 years warranty

Ask for the analytical product catalogue and technical datasheet. 



External lightning 
protection
installation present

Overhead line 
connection
 

Recommendation:
Earthed roof-
mounted 
structures 
(antenna, etc.)  

 

No external 
lightning protection 
installation

No overhead line 
connection

TN 
TT

125 A
Art.-Nr. 3

TN
TT

TN-C
IT

125 A
Art.-Nr. 3

500 A
Typ 1, 
Before or after meter

Art.-Nr. 87

TN-S
TT 500 A

Typ 1, 
Before or after meter

Art.-Nr. 87 8

TN

TT
125 A
Art.-Nr. 

TN

TT
125 A
Art.-Nr. 

500 A
Typ 1, 
Before or after meter

Art.-Nr. 87 7

TN-S
TT 500 A

Typ 1, 
Before or after meter

Art.-Nr. 87

Installation in main distribution board,
before meter or in shared distribution board 

TN

TT
63 A
Art.-Nr. 3 38

TN-C
IT

Private buildings
Distance between main 
distributor box and sub-
distributor box and/or 
combined distributor is
less than 10m

greater than 5m 

500 A
Typ 1, 
Before or after meter

Art.-Nr. 87 7

TN-S
TT 500 A

Typ 1, 
Before or after meter

Art.-Nr. 87

TN-C
IT

Typ 1+2 
 
After meter

Typ 1+2

After meter

Typ 2 
 
After meter

Typ 2 
 
After meter

Typ 2, Typ 3 

After meter

Situation
Select type of 
building

Power supply (230/400V) 3 1



125 A
Art.-Nr. 

125 A
Art.-Nr. 

125 A
Art.-Nr. 

Not necessary

Not necessary

Protection class

board 
Installation before terminal device

TN 
TT

TN 
TT

TN
TT

Not necessary

Not necessary

FineController FC-D
16 A

Art.-Nr. 2 8

FineController FC-TV-D
16 A

Art.-Nr. 2 8 8

FineController FC-SAT-D
16 A

Art.-Nr. 2 81

FineController FC-TAE-D
F 16 A

Art.-Nr. 2 82

FineController FC-ISDN-D
16 A*

Art.-Nr. 2 81 2

Typ 2, Typ 3  
63 A

Art.-Nr. 3 38
125 A
Art.-Nr. 

TN 
TT

CNS-3-D 
F16 A*
Art.-Nr. 2 7 1

SNS-D
16 A

Art.-Nr. 3

KNS-D
16 A*
Art.-Nr. 2 7

ÜSM-A und ÜSM-A-2
16 A*

Art.-Nr. 2 1
Art.-Nr. 2

16 A
With optical function check:
ÜSS 45-O: Art.-Nr. 7 3
With acoustic function check:
ÜSS 45-A: Art.-Nr. 

20 A

Art.-Nr. 7



Modem

M
1TAE SP

2

2

Analog

PC

M

Splitter

Basic protection device or combined protection device Fine protection device

1TAE TK 2

1TAE NTBA

2 2

1TAE M

2

2

2

2

1TAE SP
2

2

NTBA

2

PC

2

Modem
M

Splitter

Analogue connection 
up to two double wires,
e.g. with private connection 

ISDN connection 

ISDN multiplex

 

analogue telephone 

ISDN

Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

 
Alternative

FineController 
FC-TAE-D
Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

TKS-B
Art.-Nr. 

Art.-Nr. 

Alternative

Alternative 

Alternative 

Alternative 
TKS-B
Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

Alternative 

FineController FC-
ISDN-D
Art.-Nr. 

Art.-Nr. 1 8 8

Art.-Nr. 

Alternative 

FineController
FC-TAE-D
Art.-Nr. 

LSA-B-MAG
ten double wires
Art.-Nr. 

LSA-T-LEI
ten double wires
Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

TKS-B
Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

LSA-T-LEI
Art.-Nr. 

LSA-E 
Art.-Nr. 

TKS-B
Art.-Nr. 

Alternative  
or in combination

Situation
Connection type

Telecommunication systems 3 2



Application example: industrial building

Before the controller
Power supply

Behind the control unit and
 

1

2
2

2

1

Bus systems
OBO Bus, Interbus
and Profibus

1
2

Heating control

PLC control

EIB
(European Installation Bus)

AC system, 230 V
Art.-Nr. 

24 V
Art.-Nr. 

DC system, 24 V
Art.-Nr. 

24 V
Art.-Nr. 

AC system, 230 V
Art.-Nr. 

24 V
Art.-Nr. 

AC system, 230 V
Art.-Nr. 

AC system, 230 V
Art.-Nr. 

TKS-B
Art.-Nr. 

TKS-B
Art.-Nr. 

Situation
Select application

Measuremement and control systems3 3



Art.-Nr. 

On server with external
communication line

Art.-Nr. Art.-Nr. 

Installation before

Art.-Nr. 

Art.-Nr. 
Alternative

CNS-3-D 
Art.-Nr. Power supply 

3

3

3 3

3

12

Application example: industrial building
Network 

Art.-Nr. 
Alternative

Art.-Nr. 
Alternative

CNS-3-D 
Art.-Nr. 

CNS-3-D 
Art.-Nr. 

Alternative

FineController FC-D
Art.-Nr. 

not applicable

not applicable

FC-TAE-D
Art.-Nr. 

FC-TAE-D
Art.-Nr. 

FC-ISDN-D
Art.-Nr. 

Situation
Network system

Connection DSL

Connection ISDN

Data technology3 4



 
Installation between BC transition point
and booster

FineController FC-TV-D
Art.-Nr. 

 

Installation between LNB

direct on device to be protected

Installation before each terminal device

Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

Kompaktschutzgerät 
(4x SAT, 1x terrestrisch)
Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

FineController FC-SAT-D
Art.-Nr. 

Installation between
antenna and booster

Installation before each terminal device

Terrestrial receiver unit 
(antenna) analogue TV Art.-Nr. 

Art.-Nr. 

Art.-Nr. 

FineController FC-TV-D
Art.-Nr. 

Application example:

Private house

Diagramm of
cable TV system

2

2

1

FineController FC-SAT-D
Art.-Nr. 

Broadband
(Cable TV)

SAT receiver unit 
with receiver
(e.g. in single family house)

SAT receiver unit 
with multiswitch and              
multiway LNB
(e.g. in mutliple family 
house)

Amplifier

Situation
Application

TV, VIDEO, SAT, RADIO etc.3 5



Point Description UDC max Type Item No. Picture

A

B

* required only if the distance to the main distributor
box with protection device is greater
than 10 m line length

BUILDINGS WITHOUT EXTERNAL LIGHTNING PROTECTION

Note: An equipotential bonding between the metallic PV framework and the main equipotential bonding should be created.

*

3 6



a

Note: Should it be possible to maintain the distance between the lightning protection and the photovoltaic system, then the surge protection

Point Description UDC max Type Item No. Picture

A

B

BUILDINGS WITH EXTERNAL LIGHTNING PROTECTION
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Exothermic

Welding

4.1 Cable to Cable

4.2 Cable to Ground Rod 

4.3 Cable to Surface

4.4 Cable to Rebar

4.5 Cable to Tape

4.6 Tape to Tape

4.7 Tape to Ground Rod 

4.8 Tape to Surface 

4.10 Instructions for exothermic welding



EXOTHERMIC WELDING

equipment protection, return path for fault and surges, static dissipation-proper function of E/M installations.

In order to meet these objectives, grounding connections must maintain a low contact resistance under adverse conditions, 
for the expected lifetime of the grounding system.  Connections in grounding networks are subject to severe corrosion, high 
mechanical stress and thermal heating. 

The best solution for those connections is exothermic welding. 

PROCESS

Our company uses the exothermic welding of Kumwell. The process is simple and autonomous. Kumwell welding is 

quality. The process can be completed without external source of power or heat.

The electrical connection is accomplished with a superheated molten copper alloy above and all around the parts to be 
joined. 

The molten copper is contained and controlled within a semi-permanent graphite mould and causes melting of the joining 
parts. The bond is completed when all the parts have naturally cooled down.

The process uses divided aluminum particles as the reducing agent with copper oxide to produce the following chemical 
reaction: 

2Al + 3CuO ------------------------- 3Cu + Al2O3

This molecular chemical reaction generates a tremendous superheat -exothermic- with molten metals reaching approximate 
temperatures of 2.204 oC (4.000 oF).

Kumwell exothermic welding have in their majority at least double the surface compared to the surface of the parts they 
connect.

Unlike compression and bolt clamp, exothermic welded joint become homogenous metal providing high conductivity                 
(more than 90%) and excellent resistance to corrosion. 

Material CAS number Chemical 
formula

Copper oxide CAS 1317-39-1 Cu2O

Copper oxide CAS 1317-38-0 CuO

Aluminium CAS 7429-90-5 Al

Copper CAS 7440-50-8 Cu



  Clamp       Exothermic welding
 Compression - Bolt connection molecular connection

Standards:

 UL 467 (Grounding and bonding equipment)

 IEEE std 837-2002 (IEEE standard for qualifying permanent connections used in substation grounding)

WELD METAL POWDER KW-KB-KR

KW: is suitable for grounding and lightning protection connections between copper to copper, copper to steel, copper to 
stainless steel, stainless steel to stainless steel. 

towers, industrial – commercial buildings ,etc

KB: is designed for cathodic protection. The mould and the powder are in compliance with ANSI/ASME B31.4-1998 standard.

KR: is designed for railway signaling applications. The mould and the powder are in compliance with ASTM ES-94a.

Kumwell weld metal powder is contained in a moisture-resistance plastic cartridge, packed in a paper box. Ignition powder 
is on the bottom of the tube bellow the powder and it can be released by scratching the bottom and tapping the tube.

The retaining weld metal powder metal disk is contained in a separate package. 

KUMWELL MOULD

KUMWELL Graphite Mould is made from high quality raw material, accurate production and expert engineering. Each mould 
has label giving information regarding the type, conductor size and metal powder that needs to be used. 

Actual Surface Contact

Metal A

Metal B

Metal A

Metal B

Ask for the analytical product catalogue and technical datasheet.



4. 1 Cable to Cable

4. 2 Cable to Ground Rod

 



4. 3 Cable to Surface

4. 4 Cable to Rebar



4. 7 Tape to Ground Rod

4. 5 Cable to Tape

4. 6 Tape to Tape



4. 8 Tape to Surface
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4. 10 Instructions for exothermic welding  

1. STEP 1: Assemble mould with handle clamp.

2. STEP 2: Fit conductors snugly into the mould and 
lock the handle clamp.

3. STEP 3: Heat by butane torch to ensure the mould 
is totally dry before every joint.

4.  Place retaining disk ensuring the disk sits 
well at the base of the weld metal cavity.



5. Pour a recommended size of weld metal 
powder into the mould crucible.
Check for leaks of weld metal powder.

6. Loosen starting powder from the bottom 
of tube. Pour 2/3 of it on top of the weld metal and 
1/3 on the mouth of mould.

7.
STEP 7: Ignite the starting powder at the lid 

The process takes 30 - 60 second.

8. STEP 8: Complete Connection
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