
—
MAIN C ATALOG 

OPR lightning protection systems
External lightning protection

—
 

O
PR

 li
g

ht
ni

ng
 p

ro
te

ct
io

n 
sy

st
em

s
Ex

te
rn

al
 li

gh
tn

in
g 

pr
ot

ec
ti

on



— 
With over 80 years experience  
in the industry, ABB are 
recognised as a leader in 
offering lightning protection 
solutions to meet the needs 
of our customers
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— 
Our expertise
Control of high amplitude and short duration currents

Why protect against lightning?
Lightning strikes more than 32 million times around the 
world each year. It can directly hit the roof of a building,  
a nearby element or a overhead powerline causing fire and 
transient overvoltages. These lightning surges will then 
propagate through the building through cables and damage 
sensitive equipment such as the alarm or heating system, 
computers and telephone and ADSL lines. Thus, anticipating 
risks by protecting your building and its electrical equip-
ment is the best way to limit material and financial losses.

1960 1980 1984 2000 2004 2011 2015

More than 80 years of experience in lightning protection

1862
François Soulé 
creates the Soulé 
establishments, 
workshop carpentry 
cabinetry.

1862
François Soulé 
creates the Soulé 
establishments, 
workshop carpentry 
cabinetry.

1932
Creation of 
Hélita company

1878
His son, Dominique 
Soulé, directs the 
family business 
towards the 
manufacture of 
electrical and 
railway parts, then 
into the integral 
manufacture of 
trams, buses and 
wagons.

1982
Invention of 
lightning rod 
equipped with 
electronic 
ionizer

1984
Invention of the 
Pulsar with Pulsar 
early streammer 
emission device 
(Hélita and CNRS 
patent)

1991
Soulé refocuses 
on electrical 
equipment through 
several acquisitions 
such as Claude, 
Bardin, Pommier 
and Anpico

1989 
Soulé does the 
acquisition 
of the Hélita 
company

1999
Sale of the medium-
voltage activity 
to Alstom and 
reorganization of 
the high-voltage 
activity

1998
Investment of 
15 million euros 
in research and 
innovation.

2000 
Entrelec acquires 
Soulé's surge 
protection activity

2001 
ABB Group acquires 
Entrelec, the Soulé 
& Hélita lightning 
pole becomes the 
global lightning 
center of excellence 
for ABB division

2011
The RodCheck 
lightning strike 
indicator is 
present on all 
Hélita lightning 
rods

2010
Launch of the 
self-protected 
surge arresters 
PM Compact.

2014
Launch of the 
public lighting 
surge arrester

2013
Launch of new 
self-protected 
surge arresters 
generation.

2015
Launch of the line 
of surge arresters 
Quicksafe®.
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— 
Lightning mechanism and location

Storms
The presence of unstable, moist and warm air weights  
gives rise to the formation of cumulonimbus storm clouds. 
This type of cloud is very extensive, both horizontally (about 
10 km in diameter) and vertically (up to 15 km). Its highly 
characteristic shape is often compared with the profile  
of an anvil of which it displays the upper and lower horizon-
tal planes. The existence of extreme temperature gradients 
in a cumulonimbus (the temperature can drop to -65 °C at 
the top) generates very rapid ascending air currents, and  
results in the electrical energisation of the water particles.
In a typical storm cloud, the upper part, consisting of ice
crystals, is normally positively charged, whilst the lower 
part, consisting of water droplets, is negatively charged. 
Consequently, the lower part of the cloud causes the devel-
opment of electrically opposite charges (i.e. positive over 
the part of the ground nearby). Thus the cumulonimbus for-
mation constitutes a sort of huge plate /ground capacitor 
whose median distance can often reach 1 to 2 km. The atmo-
spheric electrical field on the ground, about 600 V/m in fine 
weather is reversed and can reach an absolute value of 15 to 
20 kV/m when a ground discharge is imminent (the lightning 
stroke). Before and during the appearance of the lightning 
stroke, discharges can be seen both within the cloud and  
between clouds.

Lightning
According to the direction in which the electrical discharge 
develops (downward or upward), and the polarity of the 
charges it develops (negative or positive), four classes of 
cloud-to-ground lightning stroke can be distinguished. In 
practice, lightning strokes of the descending and negative 
type are by far the most frequent: it is estimated that on 
plains and in our temperate zones, they account for 96 % of 
all cloud / ground discharges.

Mechanism of a lightning stroke
It is impossible to discern the individual phases of the light-
ning stroke by simple visual observation. This can only be 
done with high-speed cameras. Most lightning bolts exhibit 
the following phenomena: a leader leaves a point in the 
cloud and travels about 50 m at a very high speed of around 
50 000 km/s. A second leader then leaves the same point, 
follows the previous path at comparable speed, goes be-
yond the final point of the first leader by an approximately 
identical distance, then disappears in turn. The process is 
repeated until the tip of the last leader reaches a point a few 
dozen metres, or even just a few metres above ground level.
The ascending jets then converge, producing a return stroke 
from the ground towards the cloud (the upward streamer) 
during which the electric current circulates: The conver-
gence of these two phenomena produces the main dis-
charge, which may be followed by a series of secondary  
discharges, passing unbroken along the channel ionised  
by the main discharge. In an average negative lightning 
stroke, the maximum current is around 35 000 A.
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— 
Lightning protection risk analysis

Risk analysis
All lightning protection standards recommend carrying out 
a lightning risk analysis before dimensioning the protection, 
which is calculated in three parts:

	- Lightning risk assessment
	- Choice of the lightning protection level
	- Definition of the lightning protection installation.

We have developed a software based on the calculations  
of standard NF EN 62305-2 or NF C 17-102 (appendix A) in  
order to offer a simple and precise solution for analyzing  
the risks of an installation to be protected. (Furse strike  
risk software).

Definition of the lightning protection installation
It is recommended that technical and architectural con-
straints be taken into account when determining the loca-
tion of the various components of the protection device.
To simplify the preliminary studies, we provide a question-
naire in which can be entered the information required,  
allowing our technical department to do the calculation.

This questionnaire is available at the end of this catalogue.

Lightning flash density map (flashes per km² per year) 

	 2 > Ng

	 2 < Ng < 8

	 8 < Ng < 18
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Lightning protection system with early streamer emission 
air terminal (ESEAT)
These state-of-the-art technologies have been designed on 
the basis of a series of patents registered jointly by HELITA 
and the French National Scientific Research Centre (CNRS). 
The OPR is equipped with an electronic device which is high 
pulse voltage of known and controlled frequency and ampli-
tude enabling the early formation of the upward leader 
which is then continuously propagated towards the down-
ward leader. This is why this product is called OPR that 
means Optimized Pulse Rod. 

This anticipation in the upward leader formation is essential 
with regard to the last scientific knowledge on the lightning 
attachment that acknowledge the fact that this one results 
from an upward leader competition. Today the upward 
leader competition is internationally recognized thanks to 
high speed cameras pictures of this phenomenon of attach-
ment and to its digital simulation. 
The OPR draws its energy from the ambient electrical field 
during the storm. After capturing the lightning stroke, the 
OPR directs it towards the down conductors to the ground 
where it is dissipated.

Lightning attachment process on an ESEAT

1

3

2

4

— 
Lightning protection technologies
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— 
Lightning protection technologies

Mesh cage type protections 
This principle consists in favoring the distribution and the flow of 
the lightning current by a set of conductors and earth connections.  
A meshed cage installation requires a large number of down conduc-
tors and therefore constitutes a very effective solution when the 
equipment located inside the building is sensitive to electromag-
netic disturbances. 
Indeed, the lightning current is divided by the number of down conduc-
tor and the low value of the current circulating in the meshes creates 
very little disturbance by induction. 
A mesh cage type installation includes: 

	- Atmospheric discharge capture devices consisting of short rods 
	- Roof conductors, constituting a mesh 
	- Down conductors and earth connections 
	- Protective measures to prevent injury from contact and step volt-

ages, e.g. with a warning notice 

Stretched wires 
This system is composed of one or several conductor wires stretched 
above the protected installation. The protection area  
is determined by applying the electro-geometrical model. 

	- The conductors must be earthed at each end. 
	- A stretched wire installation requires a thorough preliminary study 

to consider issues such as mechanical strength, the type of installa-
tion, and the insulation distances. 

This technology is used to protect ammunition depots and as a general 
rule in circumstances where the site cannot be protected by using a 
building structure to support the conductors that convey the lightning 
currents to the earth.

Single rod air terminal 
By their dominant geometry, they favor the triggering of ascending 
sparks and thus impose themselves as the preferential point of im-
pact of lightning strikes which would occur in a very close vicinity of 
the structure. This type of protection is particularly recommended for 
radio stations and antenna masts when the ground surface to be pro-
tected is small. 
A simple rod lightning rod installation includes: 

	- A lightning rod and its extension mast 
	- Two down conductors, or one conductor if it is isolated from  

the building 
	- A cut-off bar or control joint by down conductor allowing the  

verification of the resistance of the earth of the conductor 
	- A protective guard protecting the last two meters of each down  

conductor above the ground 
	- A disconnectable equipotential link between each earth connection 

and the general earth circuit of the structure 
	- Protective measures to avoid injuries due to contact and step  

voltages, for example by means of a warning notice.
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— 
Lightning capture devices

Special cases
Antennas
By agreement with the user of the antenna, the device can 
be mounted on the antenna mast, provided that allowance is 
made for a number of factors notably: 

	- the lightning air terminal tip must culminate at least 2 m 
above the antenna

	- the aerial coaxial cable is routed inside the antenna mast
	- the common supporting mast will no need guying
	- the connection to the down conductor will be made  

using a clamp fixed to the foot of the mast.
This process, widely used today, offers three advantages:

	- technical (it earths the aerial itself)
	- visual (there is only one mast)
	- cost.

To be noted that an ESEAT electronic generator cannot be 
used in an atmosphere where the temperature is greater 
than 120°. 

Industrial chimney
ESE air terminal:

	- the lightning air terminal should be mounted on an  
offset mast (2CTH0HRI3501) as far as possible from 
smoke and corrosive vapors

	- the mast should be fixed to 2 points as shown in  
the diagram.

	- To be noted that an ESEAT electronic generator cannot 
be used in an atmosphere where the temperature is 
greater than 120°. 

Single rod air terminal: 
The lightning air terminals (1 or 2 m) should be mounted  
on stainless steel supports (2CTH0HPS2630) to enable 
mounting at a 30° angle. They will be interconnected by  
a belt conductor positioned 50 cm from the summit of the 
chimney. When using 1 m air terminal at least two points 
should be used and placed at intervals of no more than 2 m 
around the perimeter. 
When using strike points of at least 2 m in height,  
the number of points should be calculated to cover  
the protection radius.

2 
m

m
in

im
um

ESEAT

ESEAT stainless steel 
mast Ø 35 mm

500 mm

antenna

Bracket 
for square 
section

down 
conductor

ESEAT

offset mast

down conductor
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— 
Solution overview

Protection against indirect effects of lightning

T1+2

Direct 
lightning 
strike

Indirect 
lightning 
strike

Protection against direct effects of lightning

ESEAT Fixing accessories Down conductor ESEAT test setLightning stroke counter

T2
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— 
Lightning air terminal range
ESEAT typical installation on masonry building

OPR lightning 
conductor

Coupling 
accessories

Hooks

Test joint 

Duck foot 
connector

Lightning 
stroke counter 
and recorder

Extension 
mast

Conductor 
supporting stud

Ruberalu 
brackets

Antenna mast 
arrester

Bolted 
brackets

Protecting 
flat guard

Equipotential box 

Type 1 surge 
protective 
device highly 
recommended
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— 
Lightning air terminal range
ESEAT typical installation on metal cladding

Threaded 
bases

Test joint

Interconnection boxStainless 
steel clip

Protecting flat

Water deflecting 
cones

Waterproof
Stainless steel clip

Type 1 surge protective device
highly recommended

Lightning stroke  
counter

OPR lightning  
conductor
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— 
Lightning protection technical study
OPR Designer software

You can either draw, import file (AutoCAD, pictures…)  
and from that point get a complete bill of material (air ter- 
minals, down conductors, fixing accessories and earthing  
system), the positioning of the lightning protection system 
on the structure.

The solution is given in a complete pdf file that includes : 
	- protected areas
	- lightning air terminals positioning
	- complete bill of material 
	- detailed bill of material per building
	- catalogue pages for each component
	- test certificates

This software is so far available in English, French, Spanish, 
Russian and Lithuanian version.

You may download OPR designer at the following address: 
https://www.lowvoltage-tools.abb.com/download/opr/
OPR_installer.exe

ABB is happy to provide you with  
a complete new software in the field  
of lightning protection. With a very 
simple approach you can create your 
technical study in one click!

Scan the QR code below to install the application  
(26 Mb). A shortcut will be automatically added  
to your desktop to launch the application directly.

Requires operating system or later 
version: Windows (XP, Vista, Seven) 
or Apple (OSX) and Java

—
OPR Designer

L AUNCH
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— 
Meshed conductors
Typical installation

Flat or round 
conductor 
connection

Hooks

Test coupling

Equipotential box

Lightning stroke 
counter (every 4 
down conductor)

Conductor  
supporting stud

Fixture accessories 
for air terminals Air terminal

Ruberalu 
brackets

Protecting flat Earth rods with clampsEarth rod clamp

Type 1 surge 
protective  
device highly 
recommended
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— 
Down conductors

Overview
Down conductors should preferably be made with tin-plated 
red copper strips, 30 mm wide and 2 mm thick. 
Lightning is a high frequency current that flows along the 
periphery of the conductors. For a like cross-section, a flat 
conductor has a greater periphery. 
An exception to the above rule is buildings with aluminium 
cladding on which a copper down conductor might generate 
an electrolytic coupling phenomenon. 
Here a 30 x 3 mm aluminium strip should be used or bimetal 
connection. 
In some cases where it is impossible to fix the copper strip, 
a round Ø 8 mm tin-plated copper conductor can be used. In 
the case where there is a need of mechanical movement of 
the down conductor use a 30 x 3 mm flexible tin-platted cop-
per braid.

Path
The path should be planned to take account of the location 
of the earth termination. The path should be as straight and 
short as possible avoiding any sharp bends or upturns. Cur-
vature radii should be no less than 20 cm. To divert the down 
conductor laterally, 30 x 2 mm tin-plated red copper pre-
formed bends should be used. 
The down conductor path should be chosen to avoid inter-
section and to be routed along electrical ducts. Shielding 
the electrical ducts 1 m on each side can be done when it is 
impossible to avoid crossing them. However when cross-
overs cannot be avoided, the conduit should be protected 
inside metal sheeting extending by 1 m on either side of the 
crossover. This metal sheeting should be connected to the 
down conductor. 
However, in exceptional cases where an outside down con-
ductor cannot be installed, the conductor may run down 
through a service duct, provided that this is used for no 
other purpose (and subject to agreement with the safety 
services and inspection organizations). 
When a building is fitted with a metallic external cladding or 
stone facing or in glass, or in the case of a fixed covering 
part of the facade, the down conductor can be installed on 
the concrete facade or on the main structure, under the  
cladding. In this case, the conductive parts of the cladding 
must be connected to the down conductor at the top and  
at the bottom. 
The down conductor, if not a copper one, shall be located at 
more than 10 cm behind inflammable material of the outside 
cladding if its cross section area if lower than 100 mm². For 
cross section area of 100 mm² or greater, there is no need to 
keep a distance between the down conductor and the flam-
mable material. 
A specific calculation of the temperature increase may be 
performed to validate a different rule. 
The same requirements apply also to all inflammable mate-
rial even on the roof (e.g. thatched roof).

Indoor routing
When a down conductor cannot be installed outside the  
structure, it can be fitted inside on a part or on the full 
height of the structure. In this case, the down conductor 
must be placed inside a dedicated non flammable and  
insulating duct.
The separation distance shall be calculated also for indoor 
down conductors in order to be able to determine the neces-
sary insulation level of the dedicated duct.
The building operator has to be aware of the resulting  
difficulties to check and maintain the down conductors, and 
of the resulting risks of over voltages inside the building.
Access of people to the specific cable channel should be 
avoided in stormy periods or measures of protection as per 
outdoor down conductors should be fulfilled (see Annex D 
NF C 17-102 Vers September 2011) including equipotential 
bondings of floors with the down conductor.

L
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Down-conductor bend shapes 

L: length of the loop, in meters
d: width of the loop, in meters 

The risk of any dielectric breakdown is avoided 
if the condition d>L/20 is fulfilled.
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— 
Earth termination systems

Overview
Each down conductor in a lightning protection system must be con-
nected to an earth termination system which fulfils four conditions: 
•	 The earth termination resistance value  

International standards stipulate an earth termination resistance 
value of less than 10 ohms. This value should be measured on the 
earth connection isolated from any other conductive component.  
If the resistance value of 10 ohms cannot be achieved, the earth ter-
mination is nonetheless considered compliant if it is made up of at 
least 160 m (protection level 1) or 100 m (protection level 2, 3 & 4) 
of conductors or electrodes, each section measuring no more than 
20 m. 

•	 Current carrying capacity  
This is an often overlooked but essential aspect of lightning conduc-
tion. To minimise the earthing system impedance value, a parallel 
configuration of three electrodes is strongly recommended instead 
of just one excessively long electrode. 

•	 Equipotential bonding  
Standards require the equipotential bonding of lightning earth termi-
nation systems with the existing earthing systems. This must be 
done using 16 mm² (copper) or 50 mm² (steel) minimum cross section 
conductor. 

•	 Distance from buried utilities  
Earth termination should be at least 2 m (if soil resistivity is over 
500 ohms/m 5 m) distant from any buried metal pipe or electrical 
conduit, not connected to the main equipotential bonding of the 
structure. 

Inspection earth pit
The connection parts of an earth termination system (duck's foot con-
nector, earth rod, test joint) can be accessed in an inspection earth pit.

Lightning air terminals
•	 Ducks foot connector 

The minimum earth termination system is made up of 25 m of  
30 x 2 mm tin-plated copper strip, split into 3 strands buried in 
3 trenches at a depth of 60 to 80 cm dug in a fan shape like a duck's 
foot: one end of the longest strand is connected to the test joint, the 
two other strands being linked to a special connection known as a 
duck foot's connector. 

•	 Earth rods 
When the site topography does not lend itself to the installation of a 
duck's foot as described above, an earth termination system can be 
developed using at least 3 copper earth rods each with a minimum 
length of 2 m, buried vertically in the ground; the rods should be 
spaced at intervals of about 2 m and at a mandatory distance of 1 m  
to 1.5 m from the foundations.

protection
flat

30 x 2 mm down conductor

6 to 9 m depending 
    on soil resistance

1 m from wall
depth guard
60 to 80 cm

8 to 12 m

stainless
steel clamp

duck's foot
connector

—
Duck's foot earth termination system
It is recommended to cover the earth termination system with a red 
or orange warning plastic mesh.

2 m

2 m rod 

protection
flat

stainless
steel clamp

30 x 2 mm strip

1 m from wall
depth guard
60 to 80 cm

ea
rt

h 
ro

d 
cl

am
p
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Rod triangle earth termination system
It is recommended to cover the earth termination system with a red 
or orange warning plastic mesh.

6 to 9 m

rod

ea
rt

h 
ro

d 
cl

am
p

protection
flat

stainless
steel clamp

30 x 2 mm strip

1 m from wall

8 to 12 m

duck's foot
connector

depth guard
60 to 80 cm

—
Duck's foot earth termination system with earth rods
It is recommended to cover the earth termination system with a red 
or orange warning plastic mesh.
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Important: All these extension need to be ordered with their screw and fixing kits  
2CTH050026R0000 / B752177 or 2CTH050028R0000 / B752178 (see next page)

OPR

OR

—
Lightning air terminal range
Extension masts – installation

Ø 50 mm
h) 2 m extension mast:  

B752173 / 2CTH070009R0000
or

i) 3 m extension mast:  
B752174 / 2CTH070010R0000

Ø 42 mm
f) 2 m extension mast:  

B752171 / 2CTH070007R0000
or

g) 3 m extension mast: 
B752172 / 2CTH070008R0000

Ø 35 mm
c) 3 m stainless steel ESEAT mast: 
B752175 / 2CTH070011R0000

Ø 35 mm
d) 2 m extension mast: 
B752169 / 2CTH070005R0000
or
e) 3 m extension mast:  
B752170 / 2CTH070006R0000

Ø 30 mm
a) 1.3 m stainless steel ESEAT mast: 
B752165� / 2CTH070001R0000
or
b) 2.3 m stainless steel ESEAT mast: 
B752166 / 2CTH070002R0000
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