Design of Lightning Protection Systems

DEHNsupport Toolbox Software

www.dehn-international.com




No more complicated calculations
with DEHNsupport Toolbox
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Software for design and
calculation of lightning
protection systems

When designing lightning protection systems,
various parameters must be taken into account.

The DEHNsupport Toolbox software makes this
complex topic simple as never before since it performs
all calculations. It consists of the following five parts:

DEHN Risk Tool Page 4
The DEHN Risk Tool makes risk management easier and
ensures standard-compliant assessment in just a few steps.

It includes a risk analysis according to the new IEC 62305-2*
standard with national adaptations.

DEHN Distance Tool Page 10
The separation distance defines the minimum distance of

the lightning protection system from electrically conductive
materials. The DEHN Distance Tool allows to calculate the
separation distance and to visualise the building as a 3D
model.

DEHN Air-Termination Tool Page 12
Dimensioning of air-termination rods is an important criterion
for creating protected volumes. The DEHN Air-Termination
Tool allows to calculate the air-termination rod length
depending on the class of LPS.

DEHN Earthing Tool Page 13
The DEHN Earthing Tool calculates the earth electrode length

as per IEC 62305-3** — for foundation earth electrodes, ring

earth electrodes, earth rods and the soil resistivity.

DEHNselect SPD Tool Page 15
The new DEHNselect SPD Tool allows to plan internal
lightning protection and surge protection measures, thus
making it considerably easier to implement a professional
surge protection concept.

Benefits of the DEHNsupport Toolbox software:

e user-friendly interface

e structured customer and project management

e detailed documentation of results

¢ based on the international IEC 62305 standard

e easy design thanks to the DEHNselect SPD Tool

* meets specific requirements of 13 national standards
e user support via e-mail and phone

¢ excellent value for money

* |EC 62305-2: Protection against lightning — Part 2: Risk management

**|EC 62305-3: Protection against lightning — Part 3: Physical damage to structures and life hazard
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Customer and project management

Easy management of all customer data

The DEHNsupport Toolbox software includes a customer
and project data management where all calculations are
structured and permanently stored. These calculations can
be retrieved and changed at a later date. Moreover, further
customer or project data can be entered which are also
integrated in the result report.

Ground flash density data

The ground flash density, which is selected in the customer
and project data management, is important for performing a
risk analysis according to IEC 62305-2.

Country-specific versions
The DEHNsupport Toolbox software includes ground flash
density data and the associated maps for:

e Austria

¢ Belgium

e Czech Republic
e Croatia

® France

e Germany

e Great Britain
e Hungary

o ltaly

¢ Macedonia
Poland

e Russia
Slovakia



ﬁ Services to the public
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Risk analysis
according to IEC 62305-2

Risk management and assessment of the building
A risk analysis is performed to assess the potential risks for
a structure. Based on this analysis, measures can be taken
to reduce the risks. The aim is to select economically sound
protection measures which are perfectly adapted to the
building’s properties and utilisation.

A risk analysis does not only allow to determine the class
of LPS, but also to create a complete protection concept
including the necessary LEMP protection measures.

The aim of a risk analysis is to reduce the existing risk to a
tolerable risk RT. Therefore, the tolerable risk RT is defined
when selecting the risks. These tolerable risks are specified in
the standard, however, competent bodies may define them
differently.

Risk R,: Loss of human life
public

LPS = Lightning Protection System
LEMP = Lightning Electromagnetic Pulse

Risk R,: Loss of services to the

E Cultural heritage

Risks to be considered

At the beginning of a risk analysis, the utilisation of the
structure is required to determine the risks to be considered
for the object in need of protection.

Four different risks are distinguished:

* RiskR,: Loss of human life

* RiskR,: Loss of services to the public
* Risk R, Loss of cultural heritage

* RiskR,: Loss of economic value

One or more risks can be relevant for the structure. The
planner has to decide which risks are to be considered.

L&

Risik R,: Loss of economic
value

Risk R,: Loss of cultural
heritage
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a structure

DEHN Risk Tool:

Assessment and reduction of risk

Risk composition

When performing a risk analysis, not only the risks R, to
R, but also the composition of the total risk is considered
since each risk consists of individual risk components.

Subdivision of the risk components according to the
sources of damage

The sources of damage form the basis for the subdivi-
sion of the risk components. The IEC 62305-2 standard
describes different types of lightning effects as sources of
damage. When performing a risk analysis, the following
sources of damage must be considered:

6 ‘w‘ LEMP = Lightning Electromagnetic Pulse

Source of damage S.:

Flashes to a structure

R, = Step and touch voltage inside and outside a structure
R, = Fire

R, = Overvoltage / LEMP

Sources of damage S
Flashes near a structure
R, = Overvoltage / LEMP

Sources of damage S.:

Flashes to a line

R, = Touch voltage inside a structure
R, = Fire

R,, = Overvoltage

Source of damage S;
Flashes near a line
R, = Overvoltage



Environmental
factor

Each risk component consists of different factors:
R, =N, xP, xL,

These factors are defined as follows:

N, = Frequency of dangerous events

P, = Probability of damage defined by the properties
of the structure

L, = Loss

Frequency of dangerous events N,

A variety of parameters is required to calculate the frequen-
cy of dangerous events N, for example:

* Ground flash density N

e Collection areas A

* Location factor C

* Environmental factor C,

Probability of damage P,

The probability P, describes the building and installation
properties of a structure. These properties can reduce or
increase the risk. Particularly the risk of fire, which defines
the specific fire load of a structure, plays an important role
for a risk analysis.

LEMP = Lightning Electromagnetic Pulse

Loss L,

In addition to the frequency of dangerous events and the
probability of damage, possible losses must be calculated.
Losses are differentiated according to the risks considered in
the risk analysis and thus according to the risk components.
The following losses can be determined:

L, Loss of human life:

e Touch and step voltage
e Fire

e Overvoltage / LEMP

L, Loss of services to the public:
e Fire
e Overvoltage / LEMP

L, Loss of cultural heritage:
e Fire

L, Loss of economic value:
e Touch and step voltage
e Fire

e Overvoltage / LEMP

‘@‘ 7



8 ‘@‘

DEHN Risk Tool:
Focus on cost-effectiveness

Correct assessment of the result

The risk to be considered is displayed in the form of a graph-
ic. Blue stands for the tolerable risk, red or green for the risk
calculated for the structure to be protected.

Without protection measures  With protection measures

R
e ¢

2,52E-03 1E-5 6,14E-06 1E-5

Determination of the potential risks

The risk components describe the potential risks for a struc-
ture. Therefore, they must be thoroughly considered when
performing a risk analysis. The aim of a risk analysis is to
reduce the main risks by taking reasonable measures.

Determination of the main risks
Each risk component can be reduced or increased by

different parameters.

Selection of measures in the DEHN Risk Tool
Measures can be defined with the help of a selection
matrix. These measures are displayed according to the risk
components selected.

Cost-effectiveness of protection measures

Building owners are often faced with the question which
damage can occur as a result of lightning effects and how
high costs for protection measures should be with regard
to the value of the building. Therefore, economic aspects
are an important decision criterion. The risk analysis as per
IEC 62305-2 integrated in the DEHN Risk Tool software
facilitates selection.



Country-specific normative adaptations

The lightning protection standard is an IEC standard and
was therefore incorporated in the standards of the CENELEC *
members under consideration of national requirements.

Documentation and printout

Country-specific standard designations and the associated

national calculation values can be selected and displayed in
the DEHN Risk Tool software. The results of the risk analysis
can be printed as a summary or detailed report in the rele-

vant language.

Country-specific versions

The DEHNsupport Toolbox software is available for the
following countries:

e Austria

¢ Belgium

e Czech Republic
e Croatia

e France

e Germany

e Great Britain
e Hungary

e ltaly

¢ Macedonia
¢ Poland

e Russia

e Slovakia

Date: 21.10.2013 Froject No.: 061025

Lightning protection
Risk management

Coenbed nccordng to intemstional standard:
IEC 82305-22010-12

Considiring 1hi counlry-spedhic an
DN EN 6205.3 (VOE 0165 305 o
Swmery of meas s
Feducing damago coused by Bghtnie] g, Risk B1. Humos e
sezwkineg from the risk manager|
comouaming the foliowing prejel T Séoving rlsh s detsmined o persins otside and e the srctuns Gassiatin
Tskratie sk 105
Project! object description: Calcatated 45k K1 fungsotected) 2s2E0)
Gasstation
Caleatoted ésh R [protosted] SUCI
o
wrew e we nearn
Customer | principal; el — |
® .
Fima SO - .
DEHH + SOHNE GstH + Co. KO il i e
e 18 1 Consaisoffolowng nsk coTparents
Hans-Ciehn St 1
s
Risk assessment by:
Tl M SUCH the 11K, 18 FECHSSATy T 1aKD MeaLTeS B8 described in 3.
5.2 7ink Fi2. Services in the pubiic
Tha rait B2 il of wariees 16 Tt pubble. st Senar rne i It st Casatation 3 ddors
Tslieabls dsk iy 100E03
Calealbtoe #ak B2 urgsctoctid) 1mED
ol it sob B2 (pratectict amEM
it msnr
EET] [T
%, Selaction of pastaction mamures
Tha rnk 0 s aptatla il
Thit taliction oF pretuction i siost 3t of et Fin SibmEgartire e T sbseet Goaptabens sedit wrky
VAAC 19, N HCIRN AT s Cogect
U sma W81 Sichat | 50U Tomtnct:
Arna Maacan Fastar
Lightrie g retectin satees L53)
o el L
Lightrin g squipctersial scring
HE Ligptsing equipcnsesial seratig 10 EFLL A
Wiy
22 Anschiwssiaen
famessatng
Coert mtiet S590) cretcten
PEPL o proved EPD protaction eesertieg e LPLE Lomeiy
Sxecaniouoisten SWILH
Covrmued 30 et
PSPL. o ravec SET) prataction acserseq e LPLE Tamca
[rigtanrantanmbia.
Eacrdimarad £50 prntaction
U i proved SPD grwtectin acoortieg s LPLE SENCRY.
1Y Ddcrisrraum
EammEtnR.
Cotrémed 550 protecten
PSP0 i eroved SPD preecton aczrtieg s LPLY 2oty
B Do
y  Cetrtmume S0 crscen
BPL e roved S pratection accorfeg e P 1 -
[sirkoseuntpmabnng

* CENELEC: European Committee for Electrotechnical Standardisation, www.cenelec.eu
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DEHN Distance Tool:
Separation distance

Basic Version: Conventional calculation according to
IEC 62305-3

Specific protection measures must be taken to prevent
lightning damage. Knowledge in the field of lightning re-
search allowed to constantly further develop the method
of calculating the separation distance.

The latest IEC 62305-3 standard requires that roof-mount-
ed structures be located in the protected volume using
air-termination rods or elevated air-termination systems (el-
evated ring conductor or spanned cables). To achieve this,
the calculated separation distance s must be kept.

The following general equation is used to calculate s:

k
S = ki fm— | (m)
where

* k, depends on the class of LPS selected
* k_depends on the electrical insulation material

* k_depends on the (partial) lightning current flowing
through the air-termination systems and down con-
ductors

¢ | is the length along the air-termination system or
down conductor from the point where the separation
distance is to be determined to the nearest equipoten-
tial bonding point or the earth-termination system.

The length | can be disregarded in structures with continu-
ous metal roofs acting as natural down conductor.

Distance version: Calculation according to nodal
analysis

In the Basic Version of the DEHNsupport Toolbox software,
the separation distance is calculated with the help of an
Excel table. The Basic Version can be upgraded to the
Distance Version which allows to calculate the separation
distance by means of nodal analysis.

Nodal analysis is a method for network analysis used in
electrical engineering. A constant earthing resistance is
assumed for the calculation (type B earth electrode).
Nodal analysis provides more exact results than a conven-
tional calculation according to the IEC 62305-3 standard.

separation distances
lightning equipotential
bonding

air-termination system
down-conductor system

earth-termination system|




Visualisation
as a 3D building model

Automatic calculation of the separation distances and
visualisation as a 3D building model

To facilitate the user’s work and to save time, building types
can be selected from a picture gallery. After selecting and
activating a building type, the dimensions of the building
can be defined. The separation distances are calculated and
shown as a 3D building model after selecting the class of
LPS.

Editing a lightning protection system (LPS)

Mesh sizes often cannot be kept and air-termination sys-
tems have to be adapted to local conditions. The following
changes can be made in the DEHN Distance Tool module:

e inserting ring conductors

¢ adding down conductors

e inserting internal down conductors

e inserting air-termination rods

e inserting or deleting air-termination conductors and
down conductors

shifting air-termination conductors and down
conductors

shifting or raising the zero potential level
inserting measuring points

inserting points of strike

inserting texts and notes

LPS = Lightning Protection System

= alala]ofol

smmniis| _ssnais | _comais | oo | e

Free layout of complex buildings

To meet the requirements of complex buildings, the DEHN
Distance Tool module allows to adapt a building complex
to customer needs by integrating different annexes and
roof-mounted structures.

=



DEHN Air-Termination Tool:
Length of air-termination rods

Determining the length of air-termination rods Calculation options:

Air-termination rods allow to integrate large areas in 1. Protective angle method

the protected volume of LPZ 0. The length of air-termi- 2. Rolling sphere method for one, two or

nation rods can be easily determined by means of the four air-termination rods

DEHN Air-Termination Tool. For this purpose, graphics, 3. Rolling sphere method for four air-termination rods
which must be created depending on the class of LPS, on pitched roof surfaces

are required in some cases. To facilitate work for qualified

personnel, calculations for different kind of graphics are To ensure a technically correct external lightning protection
integrated in the software. system, the protected volume must be properly dimen-

sioned according to the height of the air-termination rod.

12 ‘@‘ LPS = Lightning Protection System
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DEHN Earthing Tool:
Length of earth electrodes

Calculating the length of earth electrodes

The DEHN Earthing Tool allows to calculate the length of
earth electrodes as per IEC 62305-3. In this context, the
different types of earth electrodes are important: Founda-
tion earth electrode, ring earth electrode or earth rod. The
soil resistivity is also an important factor for determining the
required length of the earth electrodes.

Customer:
Project
Praject No.:

Calculation of the length of earthing electrode according to DIN E' DIN EN 62305-3

1. Earth termination system with Type A earthing electrodes

The application consists of horizontal or vertical earthing electrodes, which have been installed outside the system to be
protected and which are connected to each down conductor.

Iype of LPS. (L3 El

Type of earthing electrode. :\remcdeanhhg electrode E]

Specific earthing resistance: 1.000,0 Om

Minimum length 11 of the aarthing slecirode: _(\l’d|LI!_' s determined automatically!)

(see Fig. 2 in DIN EM 82305-3. Ocl 2008)
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Surges cause annual damage
of several million euros

In case of a lightning strike, a high amount of energy is
discharged in a split second. This energy can cause surge
damage to electronically controlled devices in a radius of
up to two kilometres around the point of strike. Switching
overvoltages, which can occur as a result of switching
devices or luminaires on or off and switching operations in
the power grid, are also a possible cause of damage.

Surges can damage electric devices, for example TVs and
telephones, DSL routers, PV systems, etc. In addition to
failure of the heating, shutter or light controllers, data loss
may also occur.

Failure may paralyse industrial plants as well as office and
administration buildings and may cause loss of important
data.

A surge protection concept is therefore a prerequisite
for safe operation and damage prevention.
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Filter function ensures easy product selection
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Product name

Short name

Gross bst prce (DF)

Type of armester

Class of LPSAPL

Nominal voltage (UN)

Max. hackup fuse parallel connection)
Maix. badkup fuse (series connection)
Type of installation [ design

Hemote signallng contact

Max. voltage protection level (UP)
Zone fransition

Note

Modular wadth

Modular design

Installation dmensions
Salect this product

Product comparison

o B Sl

DR M 2P 255
0,00
Surge aester (Lype 3)

230/400 V
ISAQLOGD. BI5A
25AQlfoGo.D25A
DIM rail

No

L5kv

0L Feb

Tes

1953 205

DONeil M 2P ... FM
DR M 2P 255 FM
1,00 &

Surge arrester (tyoe 3)

230/400 V
25Aglfgho. BISA
25AdlfaGo.D25A
DIN rai

Yes

LSkV

01.Feb

1
Tes

DEHNselect SPD Tool: Planning of internal
lightning protection and surge protection measures

The DEHNselect SPD Tool software allows to create a
complete surge protection concept for a building in
just a few steps.

Surge protective devices can be selected for the following
systems:

e a.c. systems

e d.c. systems

¢ data and information technology systems

¢ photovoltaic systems

The DEHNselect SPD Tool can be intuitively operated and
guides the user through the individual areas.

Only after a few inputs, adequate surge arresters are fil-
tered from a variety of possibilities. Additional information
about surge protection included in the software allows to
quickly answer the questions.

The integrated product comparison makes it easier to
select the required surge arresters.

The demo version of the DEHNsupport Toolbox software
already includes the full version of the DEHNselect SPD
Tool. Thus, all DEHN customers can use the DEHNselect
SPD Tool free of charge.

=
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DEHNselect SPD Tool: Planning of internal
lightning protection and surge protection SPD

Documentation and printout

The DEHNselect SPD Tool creates a structure plan with a
bill of materials. It allows fast online access to information
about the selected products, for example data sheets and
installation instructions*. These documents offer practical
support for correctly implementing a surge protection
concept.

Country-specific adaptations

Due to the international requirements, this software
module is available in various languages and can thus be
internationally distributed.

Product Oata Shewti DEHNventils medular H

DV M TNS 255 FM (251 405)
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Ordering information

Different versions of the DEHNsupport Toolbox software are
available:

DEHNsupport Basic Version software

Including risk analysis, calculation of earth electrode lengths,
calculation of air-termination rod lengths, conventional
calculation of the separation distance and selection of surge
protective devices.

DEHNsupport Distance Edition software

Including risk analysis, calculation of earth electrode lengths,
calculation of air-termination rod lengths, calculation of

the separation distance according to nodal analysis and
selection of surge protective devices.

Upgrade from Basic Version to Distance Edition
An upgrade for calculating the separation distance accord-
ing to nodal analysis is available for the Basic Version.

Multi-user system
The price of multi-user systems for more than two work-
places depends on the number of users.

Updates

Our software is constantly changed and adapted. We will
inform you about our free updates as soon as they are
available.

Ordering information

The DEHNsupport Toolbox software can be directly ordered
from DEHN. It includes two single-user licences and can be
installed on the server. Please also observe the instructions in
the “Help” menu item of the software.

* Microsoft, Windows and Excel are registered trademarks of the Microsoft Corporation, USA. Intel is a registered trademark of the Intel Corporation, USA.

fotolia.com

System requirements*

Supported operating systems:
* Microsoft Windows Vista® (all versions)

* Microsoft Windows 7@ (all versions)
¢ Microsoft Windows 8® and Windows 8 Pro® (except
Windows 8 RT®)
¢ Microsoft Windows 8.1¢ (except Windows 8.1 RT®)
* Microsoft Windows 10 Home®, Windows 10 Pro® and
Windows 10 Enterprise® (except Windows 10 Mobile®)

Hardware requirements:
¢ Intel® AMD® processor: Windows Vista®/7®/8%/8.18/10°:

at least 2000 MHz
¢ RAM: Windows Vista®/7®/8%/8.1%/10®: 2 GB
e Hard disk space: 1 GB
e Screen resolution: 1024x768 pixels
(or higher recommended)
¢ VGA graphics card: 64 MB (or higher recommended)

Further requirements:
¢ Microsoft Excel® (for Excel spreadsheets /calculations only)

Recommended network connection for multi-user systems:
¢ 100 MBit/s (or higher recommended)

=



Our support team
s happy to assist you
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More know-how and
support

Brief instructions
The individual steps of a risk analysis are described in our
brief instructions.

Support for you
We are happy to assist you in case of application problems
at +49 9181 906-1601.

Our support team also provides assistance in case of
technical problems at +49 9181 906-1594.

Or send us your questions by e-mail to
dehnsupport@dehn.de

DEHNsupport Toolbox
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www.dehn-international.com/partners
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Surge Protection DEHN + SOHNE Hans-Dehn-Str. 1 Phone +49 9181 906-0
Lightning Protection GmbH + Co.KG. P.O. Box 1640 Fax +49 9181 906-1100
Safety Equipment 92306 Neumarkt info@dehn.de
DEHN protects.® Germany www.dehn.de

DEHNsupport Toolbox

fRind > B3N

Follow us on Facebook, LinkedIn,
YouTube, Google+, Xing.

For information on our registered trademarks, please visit www.dehn-international.com/en/our-registered-trademarks.
We accept no liability for technical modifications, misprints and errors. Illustrations are not binding.
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