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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROTECTION OF STRUCTURES AGAINST LIGHTNING —

Part 1-2: General principles —
Guide B — Design, installation, maintenance and inspection
of lightning protection systems

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organizatigf fo \(dizati omprising
all national electrotechnical committees (IEC National Committees). The objy 3 promote
international co-operation on all questions concerning standardization in i€ fields. To

participate in this preparatory work. International, governmental aid now
with the |IEC also participate in this preparation. The IEC collaboya
for Standardization (ISO) in accordance with condition
organizations.

2) The formal decisions or agreements of the IEC on te
international consensus of opinion on the rete j

3) The documents produced have the form of resgmm

4) In order to promote international unificatio iON yittees undertake to apply IEC International
Standards transparently to i eir national and regional standards. Any
divergence between the IEKL a 9 ponding national or regional standard shall be clearly

indicated in the latter.

5) The IEC provides no markd

6) Attention is draw
of patent rights.

International Standa

FDIS Report on voting

81/109/FDIS 81/112/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

Annexes A and B form an integral part of this standard.

In this standard the following print types are used:

— Requirements: in roman type;

— Explanatory matter: in small roman type.
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INTRODUCTION

IEC 61024-1 establishes the fundamental definitions and general principles of lightning
protection and provides the necessary information concerning design, construction and
materials to facilitate the management and basic installation of external and internal lightning
protection systems (LPS) for common structures. It also gives basic requirements and
instructions for good maintenance and inspection practice of LPS.

The selection of protection levels for lightning protection systems is covered by Guide A of
IEC 61024-1-1.

Guide B complements IEC 61024-1 by giving the consensus view of many countries' experts as
to the best general practice based on the present state of the A&rt\concerning design,
construction, maintenance and testing of LPS.

Table 1 of this guide facilitates the management of LPS design grated into
structures at minimum cost.

Flow diagram (figure 1) facilitates systematic and
establishing a time-efficient procedure.

This guide is used in conjunction witt
assessment and physical design and
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PROTECTION OF STRUCTURES AGAINST LIGHTNING —
Part 1-2: General principles —

Guide B — Design, installation, maintenance and inspection
of lightning protection systems

1 General

1.1 Scope and object

valid.

1.2 Normative references

based on this part of
most recent edi
maintain registers\o

IEC 61024-%<1:TS “ction of structures against lightning — Part 1: General principles —
Section 1: Guide election of protection levels for lightning protection systems

IEC 61312-1:1995, Protection against lightning electromagnetic impulses — Part 1: General
principles

IEC 61662:1995, Assessment of the risk of damage due to lightning

1.3 Terms and definitions

For the purpose of this part of IEC 61024, and in addition to the terms and definitions given in
IEC 61024-1, the following definitions apply:
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1.3.1
lightning protection designer
specialist competent and skilled in the design of the LPS

NOTE — The functions of LPS designer and installer may be performed by the same person.

1.3.2
lightning protection installer
a person competent and skilled in the installation of LPS

NOTE - The functions of LPS designer and installer may be performed by the same person.

1.3.3
ring conductor

equal distribution of lightning current among them

1.3.4
external conductive parts

1.35
surface resistivity
average resistivity of the surface laye

1.3.6
corrosion of metals
all types of corrosion, galva

1.3.7

striking distance
adopted radius (1@

1.3.8

1.3.9
steel bonding bs
common steel rodtied’to the reinforcing bars with steel wires of a reinforced concrete structure
to which bonding conductors or other interconnecting conductors are welded or clamped

1.3.10

steel bonding connector

connection used for the steel rods which are lashed to the reinforcing rods and which are
employed for connection of the equipotential bonding inside the building to the reinforcing rods
and thus distribute the introduced current among the reinforcing rods

1.3.11

bonding conductor

conductor for connections between parts to be connected to the potential bonding bar and for
the connections to the bonding connectors. These lie in part outside the concrete (from the
parts to be connected to the connection point), in part within the concrete (between the
connection point and the bonding connector) (see also 1.2.20 of IEC 61024-1, modified)
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1.3.12

bonding bar

bar by means of which the bonding conductors are interconnected (mutually connected) (see
also 1.2.19 of IEC 61024-1, modified)

1.3.13
vertical earth electrode
earth electrode installed in soil in a vertical position or with an inclination to the vertical

2 Design of lightning protection systems (LPS)

2.1 General remarks

The primary function of an LPS designed in accordance with IEC 6 otect lives

and property from the destructive effects of lightning.

mechanical effects of lightning discharge and also
electromagnetic compatibility (EMC), see table 1.

Furthermore the lightning protection d
and judging when it is necessary to see

The lightning protection installer sho Id the proper installation of the LPS
components in accordan i MIEC 61024-1 and the national rules

level with minimum 3 s fort\The"management of the LPS should be efficient if the steps in

table 1 are followed. & i res are of great importance in particular for structures including
extensive electrical and efectrqnity ati

The quality assuranc xtend from the planning stage, in which all drawings should be approved, through
the LPS construction ssential parts of the LPS which will not be accessible for inspection
after the construCtion en finished should be checked, through the acceptance stage when final
measurements Qn the soul be performed together W|th the accomphshment of the f|na| test documentatlon

fulfil the requirements to which it was originally designed.

The LPS maintenance programme should ensure a continuous updating of the LPS.

Where modifications are made to a structure or its installations, a check should be made to
determine whether the existing lightning protection still complies with IEC 61024-1. If it is found
that the protection is inadequate, improvements should be implemented immediately.

It is recommended that the materials, extent and dimensions of the air terminations, down conductors, earth
terminations, bonding, components, etc. as laid down in this standard should be adhered to in full, irrespective of
any devices or systems employed which are claimed to provide enhanced protection (see 2.1.3 of IEC 61024-1).
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2.2 Planning procedure

Before any detailed design work on the LPS is commenced, the lightning protection designer
should obtain basic information regarding the function, general design, construction and
location of the structure.

Where the LPS has not already been specified by the licensing authority, insurer or purchaser,
the lightning protection designer should classify the structure in accordance with clause 2 of
IEC 61024-1-1 and determine whether or not to protect the structure with an LPS by following
the procedures in clause 4 of IEC 61024-1-1, for selection of proper LPS protection level.

When the structure has been classified as being common and a protection_level has been
determined, the lightning protection designer should use IEC 61024- the relevant
design a

2.3 Consultation

2.3.1 General information

Regular consultations betweer the
example, thé~cooxrdination™®f LRS design work and construction work will often obviate the need for some bonding
H of those which are necessary. Building costs are often reduced substantially by

be required due to changes in the structure design. Consultation is also necessary so that arrangements can be
agreed to facilitate inspection of the parts of the LPS which will become inaccessible for visual control after the
structure is completed. In these consultations all locations should be determined at which connections between
natural components and the LPS will be required. Architects are normally available to arrange and coordinate
consultation meetings for new building projects.

2.3.2 The principal consulting parties

The lightning protection designer should hold relevant technical consultations with all parties
involved in the design and construction of the structure including the owner of the structure.

Particular areas of responsibility for the total installation of the LPS should be defined by the
LPS designer in conjunction with the architect, building contractor and the LPS installer (LPS
supplier) and, where relevant a historical adviser and the owner or his representative.
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The clarification of responsibility for the various parties involved in the management of the
design and construction of the LPS is of particular importance. An example might be where the
waterproofing of the structure is punctured by roof-mounted LPS components or by earth
electrode connection conductors made below the structure foundation.

2.3.2.1 Architect
Agreement should be reached on the following items:

— routing of all LPS conductors;
— materials for LPS components;
— details of all metal pipes, rain-water systems, rails and similar items;

— details of any equipment, apparatus, plant installations or the like be i d within or
near the structure and which may require bonding to the LPS. ExaN§ 3 ations are
alarm systems, security systems, internal telecommunication ken signal apd data
processing systems, radio and TV circuits;

— extent of any buried conductive service which could affe

may have to be bonded to the LPS,Y
either entering or leaving the structu

— visual impact of the LPS;

Agreement shou
services. Agreems

ging the acceptability of bonding to LPS of incoming
tructures should not be relied on.

— positioning of alarm and fire extinguishing system components;
— routes, construction material and sealing of ducts;

— in the case of a structure having a flammable roof, the method of protection should be
agreed.

2.3.2.4 Electronic system and external antenna installers
Agreement should be reached on the following items:

— bonding aerial supports and conductive shields of cables to the LPS;
— routing of aerial cables and internal network and installation of devices for common use;
— installation of surge protective devices.
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2.3.2.5 Builder and installer

Agreement should be reached on the following items with those responsible for construction of
the structure and its technical equipment:

2.4

form, position and number of primary fixings of the LPS to be provided by the builder;

any fixings provided by the LPS designer (or the LPS contractor or the LPS supplier) to be
installed by the builder;

position of LPS conductors to be placed beneath the structure;

whether any components of the LPS are to be used during the construction phase, for
example the permanent earth-termination network could be used for earthing cranes, hoists
and other metallic items during construction work on the site;

for steel-framed structures, the number and position of stanchions g
be made for the connection of earth terminations and other compg

them to the rest of the LPS;

nature and location of services entering the str
conveyor systems, television and radio aerials &
window cleaning gear;

coordination of the structure's LPS
communication services;

structure,

provision of hotes
provision of bupdi

parts of the strugt

accessibili oints, provision of protection by non-metallic casings against
d or pilferage, lowering of flag masts or other movable objects, facilities

for periodic inspegtion especially for chimneys;

preparation of drawings incorporating the above details and showing the positions of all
conductors and main components;

location of the connection points to the reinforcing steel.

Design of an external LPS

2.4.1 General information

In most cases, the external LPS may be attached to the structure to be protected.

An isolated external LPS should be used when the flow of the lightning current into bonded
internal conductive parts may cause damage to the structure.

NOTE — Typical cases are areas with danger of explosion and fire.
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When the thermal effects on the point of strike or on conductors carrying the lightning current
may cause damage to the structure or to the content of the volume to be protected, the spacing
between LPS conductors and flammable material should be at least 0,1 m.

NOTE 1 — Typical cases are:
— structures with combustible covering;
— structures with combustible walls.

NOTE 2 — The use of an isolated LPS may be convenient where it is predicted that changes in the structure may
cause modifications to the LPS.

Dangerous sparking between LPS and metal, electrical and telecommunication installations
can be avoided:

— inisolated LPS by insulation or separation according to 3.2 of IEC 6202

— in non-isolated LPS by equipotential bonding, according to
insulation or separation according to 3.2 of IEC 61024-1.

2.4.2 Design of the air-termination system
2.4.21 General

The arrangement of an air-termination the requirements of table 1 of

For the design of the (airster i following methods should be used,
independently or in any_combinatj y e zones of protection afforded by different
parts of the air termina : ¢ the structure is entirely protected according

to 2.1.2 of IEC 61i§4- »
— protective ang

The protection f_may be selected by the LPS designer. However, the following

— the protective angle method is suitable for simple structures or for small parts of bigger
structures. This method is not suitable for structures higher than the radius of the rolling
sphere relevant to the selected protection level of the LPS;

— the rolling sphere method is suitable for complex shaped structures;
— the mesh method is for general purpose and it is particularly suitable for the protection of
plane surfaces.

The air-termination design method and LPS design methods used for the various parts of the
structure should be explicitly stated in the design documentation.
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2.4.2.2 Protective angle method

Air-termination conductors, rods, masts and wires, should be positioned so that all parts of the
structure to be protected are inside the envelope surface generated by projecting points on the
air-termination conductors to the reference plane, at an angle a to the vertical in all directions.

The protective angle a should comply with IEC 61024-1, table 1, h being the height of the
air-termination above the surface to be protected.

A single point generates a cone. Figures 2 and 3 of this standard show how protected space is generated by the
LPS’s different air-termination conductors.

According to IEC 61024-1, table 1, the protective angle « is different for di
air-termination above the surface to be protected (see figure 4).

erent heights of

The protective angle method has geometrical limits and shall not be
the rolling sphere radius R as defined in table 1 of the IEC 61024

LPS, respectively.

2.4.2.3 Rolling sphere method

The radius of tl‘@'
according to the |

Figures 11, 12 and
radius R is rolled aro nd Q cture until it meets the ground plane or any permanent structure or

object in contac f e_which is capable of acting as a conductor of lightning. Where the rolling
sphere touches\the stract i ould occur and at such points protection by an air-termination conductor is
required

When the Talli \ is applied to drawings of the structure, the structure should be considered from all
directions to € aryprotrudes into an unprotected zone, a point which might be overlooked if only front

The protected space genefated by an LPS conductor is the volume not penetrated by the rolling sphere when it is in
contact with the conductor and applied to the structure.

Figure 14 shows the protection afforded by an air-termination rod or mast with a physical height, A, = h, which is
less than the radius R of the rolling sphere or a point A on an LPS horizontal air-termination conductor at a physical
height, h; = h, from the plane of reference.

When the applied height h, in IEC 61024-1, table 1, is greater than rolling sphere radius R the protection afforded
by the air-termination rod or point on a horizontal air-termination conductor is restricted to the structure below
point B as indicated in figure 15.

Another horizontal air-termination conductor should be placed at level B and an air-termination is required at
point C if it is a part of the structure to be protected.
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