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1. Powsr to user

2. Power meler

3. Housze connection box
4. Power from ulility

5.  Gas

6. Waler

7. Central heating system
&, Elaclronic appliances

9. Screen of antenna cable
10. Equipotenlial bonding bar
M meter

< Example of an equipotential bonding arrangement >

(2A : IEC TC 81 CD & CDV)
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1 Metallic mast

2 Hanzgmal air-terminalion conductar on the ridge of the roo!

3 jmint between the roofl down-conducior and the metallic antenna mast
4 Antanna cabie

5 The man bending bar; metallic shield en the antenna cable is connecled ta the bonding bar
6 Tesijomnl

T TV eguipment

B Paralel rowling of the antenna cable and 1he eleciric power cable

4 Elactne powar cable

40 Earh jerminalion system

11 The main alactre pawer distrioulion bax wilth SPC

12 Foundalen earth electrade

13 LPS gondustor

f  Length for separation distance

a FProtectve angle

Mote — For small structures only two down conduciors may be suffician!, accarding to 5.3.3

< Example of construction of lightning protection of a
with a TV antenna using the mast as an air-termination rod >

(2A : IEC TC 81 CD & CDV)
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A Tesl joint
NOTE - All dimensions shall comply with the selected proleclion level accarding to
{akles 1 and 2

< An example of LPS on a shaded roof structure >

(2A : IEC TC 81 CD & CDV)
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LPS

=2.5m

51
-]

& Separation distance according to 6.3
! Lergth for the separatton distance evaluation
MOTE - The height of the person with raised hand is taken to be 2.5 m

<LFPS design for a cantilevered part of a structure>

(27 : IEC TC 81 CD & CDV)
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DC | 5 ” 1| bC
N ’ 1
| N P 1
1 N P
"3 P ]
! N P 1
"3
! 5 < 1
| N L7 .
! )
|
| 1 1
1 : :__ Conductor.e'ithersmp.
[ R 1 rod or metallc gutter
1 A 1 A 1
i
| 1 1
I ! !
1 1 1
| ] ]
0C 1 1
o i e ' i
N T Leg 1 Ridge conductor fixed
N - ~ 1 ] below tle level (see detail)
~ N e ] 1
s
< ]I 1
- oWr mn W o W W A oTE OSm mY oam W l
/. 2 M ]
P o 1
P X .
o’
/. Y 1
Do m e e e e e e e == — -
[ales
[eles
Wertical air temminaticn
Dotal AA Concaaled mash
condugton
-#— — - Congealed conductors
[ ] Vertical air termination {bare vertical rod) at short intervals
O 0C  Down conductor

<Mesh airtermination system with visually concealed conductors and additional
vertical rods >

(2A : IEC TC 81 CD & CDV)
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Air-terminalion rod

Horizantal air-terminalion conductor

Down-conduttor

T-lypa joint

Crose-lype joint

Tesl joint

B- type sarlh elechiode arrangament, fing earih electroade

Equipafentializatian ring conduciar

Flat reof wilh roof lixture
0 Taminal for connecting the equipotentializatlon bar of the inlernal LFS
1 A-type earlhing electrode

= - - B LR L R R

NOTE - An equipolentialization ring is applied. The dislance butwesn Lha down-conductors compliss with the requiraments
intable 4

< Positioning of the external LPS on a structure macde of
materiai e.g. wood or bricks with a height up to €0 m with flat roof and with
fixtures >

(2A : IEC TC 81 CD & CDV)
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Radius of the rolling sphere, tabla 2
Tha nalling sphere should nat touch any part of the metaliic roof including the standing seams

a
Air-terminatian conduciors

< Construction of air-termination network on a mof with conductive covering

where puncturing of the covering is not acceptable >

(27 : IEC TC 81 CD & CDV)
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Conducteur horizontal de capture

Conducteur de descente

Borne type T, résistante 4 la corrosion

Borne d'essai

Prise de terre. Disposition B, électrode de terre en boucle
Borne T sur une aréte du toit

~N W s W N =

Taille de maille

NOTE — La distance entre les conducteurs de descente doit étre conforme & 2.2.1, 2.2.2,2.2.3 et au tableau 3 de la
CEI 61024-1.

Figure 41 — Installation d’'une IFP extérieure sur une structure isolée avec plusieurs niveaux

(27 : IEC TC 81 CD & CDV)
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Air-termination rod

Horizontal air-termination conductor

Down-conductor

T-type joint

Cross type joint

Connection to the steel reinforcing rods (see annex A, figuras A.6, A.10 and A.12)
Test joint

Earth electrode, type B earthing arrangement, ring earth electrode

© O o~ O U B W R

Flat roof with roof fixtures

NOTE - The steel reinforcement of the structure shall comply with 1.3 of IEC 61024-1. All dimensions of the LPS
shall comply with the selected protection level.

Figure 42 — Construction of an external LPS on a structure of steel-reinforced concrete
using the reinforcement of the structure outer walls as natural components

(2A : IEC TC 81 CD & CDV)
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1 Air-termination stud
2 Steel conductor connecting to several bars of the reinforcement steel
3 Steel minforcement to concrete

< Example of an air termination stud used on car park roofs >

(27 : IEC TC 81 CD & CDV)
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Lo H
2. 7tad =4
3.3 wEA QA
4. F AlE FH H4 ;1o td eHKS C IEC 61024-19] 2.2.5d #X)
HlaL - A A S fletel A Ame] AY, HE AU, A e Befxe] 533 T

O8 45 " FxEo ¥ 2Eo| AT s XS e
& G0 F&e 271X 7tsE A3

1 Corrosion-resistant joint
2 Fleyible conduglor (as short a5 passible)
3 Metalliz covering of the parapet

NOTE - Spacial allention shoukd be paid to the proper selaction of materials and good design of joinls ar  bridging
conduciors to aveid cormosion.

< Possible execution of a joint on a metallic covering on a reof
bridging the expansion clip of tha plate segments

(Typical methed of achicving electrical continuity on metallic parapet

(2A : IEC TC 81 CD & CDV)
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o
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\ 7
s

5

t Protective cone

2 Metallic raof fixturg

3 Horizontal ait-lermination conductor

4 Electric power installation ling, preferably enclosed in a conductive shield
5 Eleclri equipiment

5 Separation distance according to 8.3

1 Frotective angle, sce fabla 2

NQTE — the height of the air-lermination rod shall comply with tabla 2

< Air-tetmination rod used for protection of a metallic roof fixture with
power Installations which are net bonded to the air-termination system >

(2A : IEC TC 81 CD & CDV)
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1 Airtermmation eonductor
2 Insulating material cover
3 Bonding corductor
4 Hognzontal air-teminaticn conductor
- 5 Ebectric equipment
& Elactric power junclion box with SPD
7 Bonding winl lo the condudive alernants of the strugtura
d Distance bebween insulating material cover and air termination condudor
5 Separation distance

MOTE — The enclosed alactic equipmant is bondad to the airdermination system and to the conductive alemants of

the struclure, complying with F 5.2.4.2 8, through the metallic cabla shield which has to withstand a
aubstantial part of the lightning current.

< A metallic roof fixture protacted against d lrect {ightning interception,
connacted to the air-termination system >

(27 : IEC TC 81 CD & CDV)
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Rolling zphers

Air-terminaticn rod

Electric equipment

Down-condugtor

Metallic vessef

Radius of the rolling sphere, see table 2
Separation distance according to 6.3

@ pu kLN

< Construction of lightning protection of metallic
an a roof against a direct lightning interception >

(2A : IEC TC 81 CD & CDV)
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. Air-temination conductor fxing
. Matallic pipe
. Herizontal sir-tenmination conductor

- Steel reinforcement within concrete

MOTE — ke steel pipe shall comply with £.2.5 and lable 6. Tthe banding conductor. the connectng wine and the joints shall
comply with lable 6 and the reinforcement shall comply with 4.3, The roof bonding should be watertight.

< Connection of a natural air-termination rod to airtermination condudtors

and to the equipotential bonding system on the structure, in this paticular case,
to the reinforcement of the reinforced concrete structure >

(27 : IEC TC 81 CD & CDV)

- 163 -




L ted 5% 2E9 7

)
[\

X
&l
)

,
[
[y
=il
o,

&

HL - A4 =14 A2 53] LEMP] ti3t oS5 /g nod #dd B 4Ad AL
KS C IEC 61024-19] 1.3°14 €& & Ut

O8 52 FEH 2|F HEY H MIOHE zZie| 3 A3

- 2g 529 EIAFGL O 2PL FEICL

Flgure F.33a Figure F.33h
& Flexible metal strapping bridging (as shot as possible)
b Self tapping screw Bridging

NOTE - Electically conducting bridging improves, in particular, the protection against LEMP. Mare information sonceming
protection against LEMP can be found in IEC 623054,

< Caonstructicn of the bridging betwaen the segments of the metallic facade plates >

(2A : IEC TC 81 CD & CDV)
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Eledic equiprnenl

Eleatic condugtors

LPS conduders

Main elactrc powser distribulion box with SPD
Test winl

Earthderminalion system

Elettric power cable

Foundation earth elacrode

Separation distance according to 6.3

length for the separation distance o evaluation

—w @ LO R

NOTE = The exarple ilustrates the problems inlroduced by elechric power or other conductive installations in the roof space
of a building

< Construction of an LPS using only two down-condu ctors
and foundation earth electrodes >

(2A : IEC TC 81 CD & CDV)
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orsie g

: P
7 5 - - 4 e

Alternative 1 - Test joint on wall Alternative 2 - Test joint in the floor
1 Down - conductor 1 Down - conductor
2 Type B earth electrode if applicable 2 Type B earth electrode if applicahle
3 Tvpe A earth electrode if applicable 3 Type A earth electrode if applicable
4 Foundation earth electrode 4 Foundation earth electrode
5 Bonding ta the internai LP3 & Bonding to the internal LPS
& Test joint on the wall § Test joint in the floor
7 Corrosion - resistant T- joint in soil 7 Corrosion - resistant T- jeint in soil
8 Caorrosion - resistant joint in soil 8 Corrosion - resistant joint in soil
9  Joint between lightning conductor 9 Jeint between lightning conductor

and a steel girder and a steel girder

MOTE t - The test |oint delailed in flgure F.38d should be Installed an the inner or auler wall of a structure or in a
hola in the earth outside the structure.

NOQTE 2 - To make tha loop resistance measurements possibie some of lhe connecting conductors should have
insulating shealhs afong critical sections.

< Examples of the connection of the earth - termination to the LPS of
structures
using natural down - conductors {girders) and detall of a test Joint.>

(2A : IEC TC 81 CD & CDV)
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8 .
& ‘h
< lIsolatad foundalion wilh < Isplaled foundation with earth - tarmination
foundation earth slectrode in the non conductor partly pasaing through the soil >

rainforced  concrate  layer  balow  lhe

hitiman ir\unlann)

g 10

{ Connacting conductor fram Ihe foundalion earth alectrode to the bonding bar passing the bilumen
insulating layer 3

1 Down - conductor

2  Testjoint

3 Bonding conductor to the internal LPS

4 Mon - leinforced layer of concrete

5 Connecting conductor af the LPS

6 Foundation earth electrode

7 Bitumen insulatian, walertight insulating layer

8 Connecting conductor between steel reinforcement and the test joint
9  Steel reinforcement in concrete

10 Puncturing of the watertight bitumen layer

MOTE - Permission fram the slruclure constructor is necessary,

< Construction of foundation earth ring for structures of different
foundation design

(2A : IEC TC 81 CD & CDV)
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Earthing conductor, The uppermuost part may have an insulating jackel

The sherl upper-mast driving rod may be remaoved
Seil

Short driving rods
Driving steel dan

7
2
3.
4
5

HOTE - A continuous wire conduclor is driven into the soil by means of shorl deiving rods. The electrical

canlingty of the earlh elactrada conductor is of greal advanlage; wsing this lechnique, no joints ara

introduced into the earth electrode conductor. Short driving rod segments are also easy to handle.

< Example of a type A earthing arrangement with a vertical conductor type

electrode >

B T I
.a.".o«v‘»v‘tv..val\fo—‘o
W
R N PR RN,
R LIS
S oy
S SR IS
G IRT LGS
# A8
o
N AN

2 M«.«.««w«m«%.«««mmm«»««
B BN
I A A
RN

PR TR
W
N T

bR S

B N N
SR
REF © DI R
R R R A R AR
X BRI LA LR Vo
R SRR
D R
R e
b S G RS e N

RSN,

D o

Exlengible earth rad
Rod coupling
Conducior to red clamp
Earthing conducior

Zail

1
2
3.
4
]

< Example of a type A earthing arrangement with a vertical rod type

slectrode >

(2A : IEC TC 81 CD & CDV)
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j=4

T Z Bonding
7 Vad Y network
e

_\
N Q
i

N

Earth termination system

(2A : IEC TC 81 CD & CDV)
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—t

building with meshed network of the reinforcement
tower inside the plant

stand-alone equipment

cable tray

e La by —

< Meshed ecarth termination system of a plant »

(27 : IEC TC 81 CD & CDV)
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Bonding condugliar

Nul walded to sleel bonding connactor
Steel-bonding connactor®

Cast in nor ferrous bonding point
Stranded copper bonding conneactar
Corrosion protection measure

C-steel

welding

Steel-banding conneclos is connecled at many poinls by welding or clamping lo the steel reinforcing bars,

0 B ke La b

NOTE - Canstruction C is not a generally agcepted selution in larms of good angineering practice

< Examples for connection points to the reinforcement in a reinforced concrete

wall >

(2A IEC TC 81 CD & CDV)
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< Clamps used as joints between reinforcing reds and conductors >

(2A : IEC TC 81 CD & CDV)
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¢lectrical power equipment

steel girder

metal cavering of the facade

banging join

electrical or electronic equipment

bending bar

steel reinforcement in concrete {with superimposed mesh conductars)
foundation earth electrode

common inlet for different sgrvices

A 00 =N e RO -

< Equipotential banding in a structure with a stee! reinforcement >

(2A : IEC TC 81 CD & CDV)
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Reinfarced precast concrele

Bonging conductors

1.

2.

< Instaliation of bonding conductors on plate-like prefakricated reinferced

concrete parts by means of bolted or welded conductor links >

IEC TC 81 CD & CDV)

(2 :
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- I2¥ A129 FIIAYE g5 2HE FEo.

Expansion slol

Vielded or clamped joint

Recess

Flaxible banding conduclor (as short as poessibla)
Reinforced concrele part 1

Remfarced concrele part 2

[ I T N X

< Construction of flexible bonds between two reinforced concrete parts
bridging an expansion slot on a structure >

(2A : IEC TC 81 CD & CDV)
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