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* LPS (Lightning Protection System) — IEC 62305-3

— complete system used to reduce physical damages to

a structure.

Consists of external and internal lightning protection

systems.
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|EC 80072-10:2002, Electrical spparatus for explosive gas stmospheres — Part
10: Classification of hazardous arsas

|IEC 80073-14:2002, Electrical spparstus for explosive gas stmospheres — Part
14: Electrical installations in hazardcus areas (other than mines)

|EC §1241-10:2004, Elecincal apoaratus for use in the presence of combustible
dust — Part 10: Classification of areas where combustible dusts are or may be present

|IEC 61241-14:2004, Electncal apoaratus for use in the presence of combustible
dust — Part 14: Selection and installation

IEC 61643-12:2002, Low-volzge surge protective devices — Part 120 Surge
protective devices connected to low volisge power distribution systems — Selection and
application prnciples
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|[EC §1663-1:1993-07, Lightning protection — Telecommunicaton lines - Part 1:

Fibre optic installations

|[EC §1663-2:2001-03, Lightning protecton — Telecommunicaton lines - Part 2:

Lines using metsllic conductors

|50 3864-1, Graphical symbols — Safety colours and safety signs — Part 1:

Design principles for asfety signs in workplaces and public arsas

9
=
U 3
o =
ATNLLA=1IEN
= - Ly ;‘f 29 8= = - 1 ; 1 ] 13 2
REIROLTS 'ﬁ‘-lF'l'El\J'.I-."I?‘]?E"'..I'I"IF".. LTRSS WUEHEA ?]'EII].'J'.. ‘:QJ.I"‘-I‘H':U‘I.FIF‘E"".IIIT
* a a - ] ] 1 5 5 f-1 1 4 =
WA LULR ?3'1'..?" TFUEBANUNIET 1A 1 I.L}11.L!'|"J"I:-. 13 :Jul.': ATEHIWEIHAENTa4ad
1 =i - - = _-: 1 - -=II
CIULRE LA LLE USRI .'..:-."E]f'E"I'..ﬂ“FI'E'.. 1
- 3 " ' ' N N
3.1 seuvilaaiuiien {lightning protection system)
P 5 o - L1y E
?:ZLL."".JLI"?E‘..T]-[': FasmaTiuE "J'ﬁ"‘_1-‘1"I\'F"Tﬂf“"':‘i.'l.l."ﬂ\'j'?"F"I‘-‘WN“E-J'J% A8IM
waneme sruufasfufiviiauysahls naudassuoderfufiinneuenuasnely
- % "
3.7 seuvilaarudniinnauan (external lightning protection system : LPS)
Arunaaszuudasduiiaen dszneudre sxuudiladad ssuuddiaafu was
FrULFINANHAU
10

21/03/54



uNii 4
szuuilaanuiiein
4.1 %ﬂﬂ-iﬁ:uuﬂmﬁuf{ﬂﬁﬂ

=i 1y

andnEuzesrsuLariiind s laerusdnsuseedalanaidias ety
warszavtlaafuldnRfiaqzan
sruviloafufnnadl 4 $u aaaadesiussduilesduiiimunregunnsiieatu

WA 1 (Bensnadi 4.1)

= - e & ' - - 1 e X 1 - '
AW 4.1 F‘".I-'NﬁH1-'11.1.5'55'W-.I"I‘1'iEI?'J'D'EI‘ITIUT‘]qNﬂﬂuﬁ1l'ﬂ'ﬂqgsuuﬂﬁﬂﬂ1]ﬁqﬂq

— M
l:|5‘uN"I[‘-HE"I'IJi"I"I‘ﬂIjEIQi"IH'r".’Ih"IJ'I"lﬂ 1)

" " N T [ P N
itFlLL"EI\!Flu'ﬂ‘T:I"I 'h'll'l"El:'ix'JLL‘EI\!"It.'ﬂ"IH"I
2 2
3 3
4 4

» - M
331 fguraassuutlaanuiamg (class of LPS)

fanussnnsuLfmasssuutleadutiiamussdutleadurtaReenuuun

12

21/03/54



L ] < W = > v
ﬂ']i@laﬁﬂf‘ﬁ'l'lﬂt‘ﬁﬂﬂLﬁ%tﬂ%ﬂdﬂ?'}&lttﬂﬂll‘iﬂrﬂ HNITNAAILRIN

=3 @ a
AIALARNWULNRET

<

LARNLESN

v v
- IRBNLEBTWIRNG (TN8)

- RANLEUAIANNNY (2)

f f

LARNLESY -
VARNLESY
Tnilszozifan Infiszonifan
2879UBY 30 Ny, 2u7IUaY 30 Wi,
Indlszozison

2E19UBY 30 V.
LARNLESY

21/03/54



3

"

21/03/54



21/03/54

[+]

[+]

24

-0

Q

Q

.._,1 Iq_

o

Q




I
L
ﬁq

Electrical continuity check of reinforcement steel bar down

conductors
Air Termination
Network
* Suggest to make use of the —
. N
roof neutral terminal D]
Continuity
Meter
e Otherwise can try the
Down
. . Conductor
method indicated under
test
E
e I s emminghon
= Network -
20 *Only one down conductor is shown for clarity
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Down- Franklin Faraday Cage

conductor Rod

A

L] L]
L] ]

Syt

\ 7
Rod el Buried horizontal electrodes
(eventually connecting rods
placed below down-conductors

(a) Franklin type LPS:

(b) Faraday-cage LPS:
a few connected rods

buried ring electrode

Typical grounding electrode arrangement for LPS-adapted from[17]
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The International Standard IEC 62305-3

Class of Efficiency E Lightning Rolling sphere Mesh size W Protection
LPS % current | (kA) radius R (m) (m) angle a (*)
| 98 2,8 20 5x5
1 95 5.2 30 10x10 see figure
1l 90 9,5 45 15x15 below
v 80 14,7 60 20x20

Maximum values of efficiency, rolling sphere radius, mesh size and protection

70
60
50
40
30
20
10

angle corresponding to the class of LPS according to IEC 62305-3
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LPS (LPS Type I to IV) - Complete system used to reduce the danger of
physical damages and injuries due to direct flashes to the structure. It consists
of both external and internal LPS and is defined as a set of construction rules,
based on corresponding protection level.

Lightning protection zone (LPZ) — With respect to the lightning threat, a zone
may be defined, inside of which is sensitive equipment. Extra protection is
applied at the zone boundary to minimize the risk of damage to equipment
Inside the zone

Protection level (I to IV) — Four protection levels of lightning protection. For
each protection level, a set of maximum (sizing criteria) and minimum
(interception criteria) lightning current parameters is fixed, together with the
corresponding rolling sphere radius.
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Figure 11. External lightning protection system of a villa

Figure 12. External lightning protection system of a building
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Figure 13. External lightning protection system of an industrial plant

Faradayscher cage
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(Interception System, Down Conductor, Foundation

‘ External Lightning Protection System
Earth Electrode)

Foundation
earth electrode
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Air-termination system

Down-conductor

Earthing \ _——
L

Table 2- Maximum values of rolling sphere radius, mesh

size and protection angle corresponding to the class of LPS

Protection method

Class of LPS | Rolling sphere radius Mesh size 11 Protection angle
/m m m?
I 20 5x5
11 30 10 x10 See figure below
I 45 15 x15
v 60 20 x 20
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Positioning of air-termination systems
General

rolling sphere
method

protective angle
method

39

Application of the Rolling Sphere Method

40
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ring conductor

6" floor

57 floor
47 floor

3 floor
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Figure 10: Photograph ot a stricken point on the

slanting edge of the gable roof. The air terminal

conductor should also be mstalled on the edges of
the gable roof.

it

Figure 9: Photograph of a stricken point at the
gable roof ridge end. The Franklin rod should
have been installed right on top of the ridge end
instead of about lm away from it.
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The typical conventional air terminal or Franklin rod (arrowed) which had been
installed on the roof of a building. It can either have a sharp or blunt tip
(preferred).
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Examples of suitable dimensions:

a 1m

b 0,15 m (not mandatory)

¢c Im

d as close to the edge as possible

@1$191 5.4

Jaai liinssuudesdurhe wasamunisldnu

Ammnsldau

nIsAmng U
argmitata
. . o
enl) luan#m - - . . FINNTFATY
. Tumu Tumaunsen | Anaduviu | vatulng -
Taa tnaamalvdia
L
- - - =
NEIWA - du * * fu Aluane * ansiszneu
o . s = . —_
* Aunfen * finfen * fuinfien anTnuImday finuzdu -
vd a o | d a o T
flmfeulia |* FurReudh Furidans
] - . . . 5 A= -
wdnenu - du * du * fu seniulalu fiflpaeladga  [madums
danzRuuusu |* AinRean * el an7A lu
fou Aeunsm wazlu
.
Fugau
P ™ - - . i da "
wdandnlF  |* du * * fu Aluane flirselssga -
afly * AR * FinfEn * fnRaa danmuasday
== - - = 3
exgilian  [" du Livnzan  |hivwozan  |Aluusseaniefl [ansszanasng (naiuss
- A .
* Anfien Tinuziu uaz
AaalsdATL
PO T
idusa
< - . B i o a da
Pz - du . Hu Tiwunzay  |Aluusseaanef | Fuffiandu | * neausa
o o a d a a o e a 2 Wi o
* fimfaufia |+ fisfeuda fdampeanny | ngs * wannanaiy
i e
iduga

21/03/54

26



UNi 6
s=uudasuirinigly

6.1 iyl

sruvfleafufiadansludearBin@eadlilfif mlrnefunmeanieluinlanataf

| . . . & I | o
azilaafu dsssannszuaiinlusluszuullesfufhnnansuanifediuinningu 1 1eada
Uanadag

. .
termafupsiaea fatuszwineruuflesiufhsinauendudnug -
L
- RaAmfalavs
- szuumnelu

- AUETINATHUBNUATATEFI 7] ﬁﬁﬂﬁuﬁaﬂﬁnﬂ?u
'I-IN"IiII.'I-IF!
a o da a - s T T w 2 a
10 ':lllﬂ'l.i;—lI'I‘Hiuﬂi'_3&|Iﬂg'I\nll.l'l'I'.1’;l'.l|'l|.ﬂu'l|uil'.'l_d!ﬂlﬂl.lll -'IJ.'I'.‘-IJ'IJ.-TI BT .ﬁi—.l.l'llv'l:"l ':ﬁ'll\'ll'-l'-ﬂl.l.r'll.l [Iu
DREIN =)

2 meflerfussfufvrassuumeiu gunesgumstiesiufiabinng 4

= - 1 ¥ =l ﬂl o
mefialszanadussiasswinedousing 7 sunsnvindedlslag
e .
- msdszanulFAnduindusnude 5.2 wie

- msaunlvfnrzwdnadausing 4 mude 6.3

WHIHNE
1 aridbiAuuniviideindu lwassfieedednsdesifuntsiandawiiuda @ananuan =)
w e ool PO =2 B T R = R | e a vod 2 A
2 ddaRiniurasnuntsfaniauldtioandifdaiu frdnfnfessdensauldieludumisfiduiaean
- o da el . o s o a
swinBudupeunin DRowansR ki lF dwmdnaudnsAfinfurlufy
p . e wen = = 3
3 wéneudanziensiandeulslufumizoFaiuiu
] . 2 = = I = 4 o e . rd o e =
4 wingudin: fluasunTalirsdud i ufiuiaminndnssianseulsfiiuulddumeunis

a - o e e o : . g = . =
5 waneudanzFRdudafiuwdnaTuusdlunaunta lunnansdlenainlifiamufowareneuninlé

T o e 2. . e 3 o Y a
& ﬂ']:"l‘:nﬁ]:ﬂ’]‘h..ﬁl'.ll.lﬂ“Q:T‘]ﬂ'JW:J'L’?E"ﬂﬂli“'"'f“l.': .LEJ"E""ﬂﬂ_.’I'L“"adlL'Iﬁlﬂﬂl.

21/03/54

27



A191971 8.5 93A

5

stuuy uasziiu

'
=4

Yoo B o R T
111.'1'14"”-’»1F‘I’LINM"F:‘.I‘EI&H‘NJW@’E]{')Iﬂ LL‘11»3I‘51"J1H'E~I‘E|1"]"1 LAz

“ o o
AUIRIAU
& a . L 4
. WU ARTUA
g suuvn ) - = waEE
(RIS MNARMAT)
LLHIER mildu 50" ATTURUATLET 2 L
wisnauEu " 507 wutinugudnang 8 ua.
= = ] . - Tl o 3 -
CIGEH 50 kAT A TUAMI SR ALAR AL 1.7 L.
wrisnaug ™ zo0° iurinududngn 16 uy
= = 1 " — —
nesnRReUAYN. | oA 50 AR TURN 2 Hy
wianauE " 50" iutiuaugnan 8 u.
= _a B . - - . 5 .
CIGE 50 duruAudnariudttamausasdu 1.7 .
azqidiou mtldu 70 ArMLvUndUsa 3 L
Rkl 50° uruALENAN 8w,
I _ ) P v e
CIGEH 50 kAT A TUAMI SR ALAR AL 1.7 L.
a o = =, 8 H.
R REN 50 ATTAMUTTUR 2.5 U2,
urangNEY 50 duruAuEnan 8 ua.
finien 50" duruAugnanaiuftamtaudasiiu 1.7 au.
. O B . L3
urianguEu 200 uruALENA 16 1
= = = r
wEneudanzi mldu g0 ATILVUATUAY 2.6 1.
uuugan urianaudy E0 urituAugnang 8 ual.
Finfien 50" idurinuAudnanafustuaasoausazIdL 1.7 1.
wrianaudy =4 200° urituAugnang 16 1y
mdnndngaiu ® o © g0 ATIUVUATUAT 2 1)
urianaudu © E0 urituAugnang 8 ual.
Finfien 70" idurinuAudnanafustuaasoausazIdL 1.7 1.
uvisnauEu ™ 200° WuruAudnan 16 uy

@

wRauls

a sdy .2 =
g ."ﬂ'.J'r]T HETAAEATIHLEUSI N HARLN YUe 50

(i udidng 6 Safng)

frfianssam e

ALt anALE

u
CUR LA IR AR

wierfausmaiSmaliiFimurundudn 1 luleaums
. .
) EfeREUARAHEEY alnane wariispeAs it dssa e A duseesnneRan 50 lu

) MddwFuuredinhseiheiniy asdandlfluRaueieenens Wy senssidseonslifngs 21

7> fooas 8 uasAtsLmu S faaas 0.07

. . - a a N A -
TULYANEMEL WAE T3 FEHRRIET (RTINS 3 DARGIRT) AL

= = P - 2 = = = =
TEVIHNRELET :I.S'.JN‘TI..?l'.J‘J‘Tﬂﬂ\I B UARLURE) B1RAALIART 2B MNSMURRLIAS

o
TMAIFRUYARTY

P 1 R .
T .I.S:'rﬂil"s.ﬂ'.l.ﬁﬂﬁTﬂﬂ;l HFMATLA TSI 80 MSTHARNES

s L 3 : e -
) wumndrfuiidlusmalisfuRsivRniReansurenet Ae 18 (MeauAa), 25 (exaililuu), 50 (whn) WAz 50 (ndnnsn 1Fat)

- . . _ aa o e a 8 o
VRS RTITREITTUS WS 10,000 ‘TIS‘EREIE].‘E'} H i"LS:I.‘T_"L?I.NLI.F'.Jﬂuf"?F\.'.JTIF L]

10) Al anund sasduhuaudnanwanliaan aeReuld « faeas 10

-
ande i sosfiuruisduiniiu 78 mensdinfies (@uriuguednge 10

177

Cowow 2 da v
WHAR TR W TRLAUN T

. . - a_a
THSLVILEL WAZ T8 A5 HURSRLIET

21/03/54

28



= )

Juuy uazdaduaIfiIsunsEIafu

#1479 5.6 ok
=T =
undusnus nANE Ay
. wvissnanafmu Ani ey
AR suuuy . A - TN
(#ueinu SINFWAU | SInENERY
Audnana Hu.) (aaa0.)
vawm  [fnfe” 50 A543, dsinsna LA AL 1.7
winaud 50 @g.u. iLsiTELRA T 8
.
i 50 @513 ATBMUNTUEN 2w
WYHARNEU 15°
-
Wa 20 AT Tud TRaeiie 2
v .
weufi 00 3% 500 | A9ianmintusn 2 uu
WHURTE T 600 % 800 | wuimulingi 25 un W 2w,
..
ArEneniudrEaiain 4.8 U,
= - . m -
WRAAAT | WnANEUEIY 16 LTI TG ERE
Fanzg " 40 2
s .
Hagudansd 25 ATEsTud gD 2 Wl
mlduerudanzd 90 [543, AT 3 UM
P - 1 o
WL udanzi 500 % 500 | msmndusin 3 un
WHUR T 600 % 800 [wunmwindem 30 U ¥ 3w

AR
R

wHnRLTIEREY

Ay

wianauFea *

P
WILRUL A EERATET

whErmnumany

durhugudnan
10 3

75 RF.UH.

TO REe.

:
uastiafiEudn 250 lulrswes

.
ATIARTTTUET 3 UM

o

g rduinemIAusEazIAu 1.7 u

weausddraRzulldnnaimenifzuas 9.9

FER T

WRANAT
a

AL

MVHNAUFAY

wldu

suruALEnan
101

100 Rsuu

.
ATTMUTTUAT 2 M

21/03/54

29



lenuns dwduiaguuu
. e . =
meiunRefisnineuaiugnzi

FEAARELRLN

= 3 & a & a
i) VEumMFRalssa LT B AR LER

e = a E
AU sl Emwsnsdiih luraunTnee TR UL
g
A

Al

.
Tasifiey = fewar 16 Wia = fowar 5 Tufumiluy = fauaz 2 uaseniued £ fouss 0.08

Tunalszmraunnalid 12 .

hanalszws i rawBusniudhriu o sefisgEu

= a3 a o . = . . ] 3 I P . o .
1 ORIVLARTUR BT LRGN uaz Liflsewsrermite e Trelliranumun Sy B 50 lulesiums dfuwisngay uaz 7

2 oo = e @ oa = = S e oo
MRWICT ORI I RY HANA BRIt T 5T I'I'IJl.Hﬂﬂl.ﬁﬂlI..N.?Hiif'n‘ﬂ?1‘.Jj"l'.4ﬁﬂ'l'lﬂ'.-\.'-.ﬁl'luﬂu

5,000,000 V
Sideflash

200 KA/ us

Water tank

Light current
travels down pipe
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kc
d = k—V0 (ay (22
k

m

s separation distance The formula is:
MDB Main distribution Board

5 s:ki:—°-€(m)

electrical m
installation

: : Ki is a function of the class of

lightning protection system
chosen (induction factor),

K, is a function of the geometric
down arrangement (current splitting
conductor MDB coefficient),

f ) metal

installation

t'; g 1(m) is the length of the air
L}
L}

K, is a function of the material in
the point of proximity (material
EBB factor) and

foundation earth termination system or down-
Neaesleemode. o e conductor system from the
. point at which the separation
soil distance shall be determined
to the next point of
equipotential bonding.
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Determination of the coefficients k; and k,,

Regarding the determination of k
the most unfavourable material is

to be selected!!!

Protection level ki Material Km
| 0,1 Concrete, bricks 0,5
1 0,075 Air 1
11 0,05 PVC 20
v 0,05 PE 60
kg =051
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Determination of the coefficient k.
Earth electrodes are not connected to each other

21/03/54

33



iiiii

\< =~ =\

e Fh)




21/03/54

O
—>| ‘_ZD 4—A Q : d <~—A
L @R L
"]]]]]: ? ¥ v
Calculated separation Calculated separation
distance s < d distance s > d

dd'a' Y ) a < IS
HUELTHIA 1unsammﬂgnaiwﬂaunsma‘mman Ay
s A A 4 PN v <

IHaNaINLIBONRD uaﬂummﬂmﬂgﬂamﬂmamaﬂ
=) Q' k4 d‘d o w d‘ = \J ¢
"r‘i‘5E)ﬁ’x‘l‘Llgﬂﬁ'ﬂ\ﬁ’]11iﬁﬁ‘5ﬂu$ﬂ1iﬂ1‘]Jx1°ﬂ!1’lﬂ‘].l!‘ﬂ1ﬂix‘i‘l/‘h§1!ﬂﬂ

k% Q' d' YA A ¢ v
ﬂ'ﬂNﬂBQfni‘l‘llﬂ1§ﬂi$ﬁ1uﬁﬂﬂﬂg‘lﬂﬁlﬂﬂﬁﬂ9'31%1’31‘145@!!!@1'3

35



a 'd e e
lﬁﬂuﬂﬂﬂ‘ﬂ‘ﬂﬂﬂﬂu

J

ks T I

¢

'

d d : r
Woufinnuny o

Tane

e weded clamped at every rod and at the crossings

unii 7
MMs1ngIsnELAzNNsAsIada LSz uulaAuTineii

L
7.1 msdszanAnisasanay
. - ] w
TanszasAueanisazanay e uiladn
14

) szuvdlasiuidndullnuntseanuuumumnmns gt

- : . o S . o=
1) esRdsznauiniuasesszuulaafuiiiiedluanmiuazanunzarinuling
srufilseenuuunn wazlifinaedanseu
A) sruuansnsnulinAvFantsieaialmifiuduls 1 InvssiedinAuszoudaaiu

e

21/03/54

36



UNA 8
ImsnistasnudunsefafaiTin
1299 NS IAUANAALAZ LS IATT29AND

1 o o  om owe

8.1 wmsmstasiuiussiadiosnusanuduid
. g .- = - =
luvnaoumisal Uinadnfifusseudmihsfuresssuutleafufintia aneuendia
Ugnaine erafidunsusdedin SadHssuuilesmuiindnasinseanuuuuaznieadiamn

danrvuminaduy

5
- =

2 - dl ¥y Ll g 13 £ .ﬂl ] ;
dupreflassafrsiuinuldiannladulls sl ladewliaie Uil

2 s 2 oo 2 = ¥ 2
n) ﬂ".‘"1.'.."*:L':‘IU'..E‘J'.I.'TF1"IL.IFﬂﬁ‘q:I.'i"Iﬂ.ﬂﬁ'_f'I.'TIf“JE'T..'..‘EFﬂQ'_ﬂuf‘i“f'"-ll.Lﬂ:ﬂ.nﬁf"J
=

gnnadbiu viesrarnanfied inFundingn Tdnaaunn

uufinaddulnsssseed Ustneusne Galanadnfidsznevsnalasilan:

. == P ¥ PR P = 2=
ATUIULN 'f‘?“ﬂ?\'lﬂﬂuf“ﬁiﬂ\"-"ﬂ?3f‘-ﬂLF‘?ﬂl?{"lH‘N'\EII‘-"..'HUl“ﬁfil-"]-!ﬂ\'l'_ﬁﬂﬁ?"l\'mﬁﬂq
RS =
fiu friuladrdafasdadumaliin

_ . . P ; . a s
) AruiuuR s sesiulminunielusses 3 wesein@nitasiiu AT
. 2 o
UBEITT 5 Alalewlmng
wanaEme fursadaguuiu waaflan ATt 5 wuBes (Miaduzsanmanut 15 wufiues)

- - & a o sl
TrvinllardunsieusanaszAummuld

E.5.2.4 Construction
E.5.2.41 General information

The maximum permissible temperature for a conductor will not be exceeded if the cross-
section of the conductor conforms to Table 6.

A roof or wall constructed from combustible material should be protected from the dangerous
effect of lightning current heating the LPS conductors by using one or more of the following
measures:

— reducing the temperature of the conductors by increasing the cross-section;

— increasing the distance between the conductors and the roof covering (see also 5.2 4);

— Inserting a heat-protective layer between the conductors and the flammable material.

NOTE Research has shown that it is advantageous for air-termination rods to have a blunt tip.
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