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IEC 62305-1:2010, Protection against lightning — Part 1: General principles
IEC 62305-2:2010, Protection against lightning — Part 2: Risk management

IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to structures and
life hazard

IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and electronic systems
within structures

IEC 62561-1:2012, Lightning protection system components (LPSC) - Part 1:
Requirements for connection components

IEC 62561-2:2012, Lightning protection system components (LPSC) - Part 2: Requirements
for conductors and earth electrodes
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IEC 62561-3:2012, Lightning protection system components (LPSC) - Part 3: Requirements
for isolating spark gaps (ISG)

IEC 62561-4:2010, Lightning protection system components (LPSC) - Part 4: Requirements
for conductor fasteners

IEC 62561-5:2011, Lightning protection system components (LPSC) - Part 5: Requirements
for earth electrode inspection housings and earth electrode seals

IEC 62561-6:2011, Lightning protection system components (LPSC) - Part 6: Requirements
for lightning strike counters (LSC)

IEC 62561-7:2011, Lightning protection system components (LPSC) - Part 7: Requirements
for earthing enhancing compounds

IEC 62561-8:2017, Lightning protection system components (LPSC) - Part 8: Requirements
for components for isolated LPS

IEC 61643-11:2011, Low-voltage surge protective devices - Part 1: Surge protective
devices connected to low-voltage power systems - Requirements and test methods

IEC 61643-12:2008, Low-voltage surge protective devices - Part 12: Surge protective
devices connected to low-voltage power distribution systems - Selection and application
principles

IEC 61643-21:2012, Low-voltage surge protective devices - Part 21: Surge protective
devices connected to telecommunications and signalling networks - Performance
requirements and testing

IEC 61643-22:2012, Low-voltage surge protective devices - Part 22: Surge protective
devices connected to telecommunications and signalling networks — Selection and
application principles

IEC 62793: 2016, Protection against lightning — Thunderstorm warning systems

IEC 60364-5-53:2015, Electrical installations of buildings - Part 5-53: Selection and
erection of electrical equipment - Isolation, switchingand control




—

e i ol
[RETET

oaclo J._JIJ._J J> LCBULD.J.?LLU iblas kJJlR-”JQ.‘J‘.UJ)

<& ke Olls g ObAao! —\—F

dislo Olols cHl> e —\—1 -V
lightning protection system (LPS)
g o0 ooliiwl Hladsle 4 ddclo colol jI Lol (SG 38 Ol jlus Jall Bua b a5 JolS piweow

Do JaSld (525 g (AS 1 dliclo Cblis s G 93 31 995 i (1] 155910L

> dislo CHls> e —Y—1—Y

external lightning protection system
o) Wb i S g (J93 O pn G (olep AL piaew S Jolls &5 diclo cblis piaw I (S
O g o0

18 dislo chl> i —F—1—Y

internal lightning protection system
oot | 51 S (5loale bl g Alielo g5k Jrmilived sokiie 41 Goimad Jolds oS aelo Clilis a3 oy
Ded o0 (o2 adclo chlis

52 S s —F—1—¥
electrical system
s LS @y add g3 Jold (gosmans

9 5 i —0—1—F

electronic system

! Electrical insulation
% Surges




oaclo J._JIJ._J J> LQULD.J.?LLU iblas kJJlRJIJQ.‘J‘.UJ) é

lasblar msige ol o jla

[REPRT

—

(IrS g 350, pl i gl Flple Wliad Jued 5l e (S Sl lil ol cosiwun
Oy g S Oluawl (29201 (Gl poiwas

dopl sty —F—\—Y
isolating interfaces
s diiclo CBli> 35 4 63959 bols 69 2 o Calud Gz pw Bl 4 Hol5 a5 Slgol

PRVLIW RV 7Y Lb@.n'w ol o0l (y Ldlxo axiio Sy @ a5 Agpl el ygmil )i Jolls wlgal ‘_’,.g‘l R ‘5)51)[.1
(G285 GWousds g o) b lisSsiul 9 58 5l (5)le (5598 sd I

A 2y50 0I5 (gl (Bl ;oSEy Gayb Iy (I @)go 4 b Ol ol Gile Joi aasuin Y (5y9l0l

@blb ,;5; -Y—1-v
surge protective device (SPD)
JSis (bl 2 S Plas o5 g sl 00,5 Bymie g il 4l (g5luoguaze jeline 41 (g

R PR W)

aislo (uublian g pSI1 & o —A—1—Y

lightning electromagnetic impulse (LEMP)
9 gy Slml el & (556 9 Ul Joglio guai G2yb 5l aliclo (b2 5 (AU cuablisng il &I 1 (olod
g o0 (ol lidog SSI (sl luse

St i b
surge
Dgdi oo b (4l yr a3lal b/ g Ly ALl S g0 4y 45 Alelo b liog sl a1 pd aliwss ool sl sl 8

LEMP cdlis &liagod —Ve—1—Y

LEMP protection measures (SPM)
diclo (cunblsog uSUl a6 O3 2l p1 3 (JS15 S pincow cilis okt 4y oul aid )5 JLai )3 Olangeod
ol dliclo CBlis (S phumns K 51 (S5 e 11659100

Oemwinigd a0y Og pSII —11—\—Y
foundation earth electrode
4 bogos (plods b (yguwluigh i 50 o Gilwler oz i b Bl gamliigh 25 S )0 gdue (s3ld (o

LPS ab 1321 —\Y—\—¥
natural component of LPS

% Surges




oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.D&.”JQ.'LuJ)

el st ol o

[ (aiede

b ouls oolisw! adclo chblis b 2 oljlo W jguay wiilgh o 9 Wilouls cuas adclo cblis> pgazo a5 (5308 gl5=]
WS o adiclo cbilas piwaw 32 i b SO lgim wiblgl 0 85lg0 (B y0
351 ol @ ylee Mol o3 3 eolisaw! 31 9 JLe 25 59T,

b (0 39 I - b (Jo5 gola - b algp aibl -

owdd Jlail gly! —1¥—1\—Y
connecting component
gl 20 ool (538 Gluwli b ;K 0es 4 b gola Jlail gl a5 ddclo cblis piupw SO 31 s

igibigo " pdy blucdl Olaad § 7 ypox (g1 Jold rmizpan 1321 1155910k

oW 41ungS gl 321 —1F—1—¥

fixing component
e Gledd b 41 el CBlis s polie uidld 4K pSxe g coli Gly 45 aiclo cbilis g S 3 oiid
Do 0 o8 liiwl cblas

6}‘5 OWB—\A—\—r

metal installations
Jud 5l o Sl ddclo (b yo jaue (6l (g o Cowl Sow oS cbilis caxi Gloss b 50 00 pwd (535 oM
S 13! gy e 5 ysleT g gn a5t 5 iele)S cigtd SLESTS yguilal slaialy sy baliely aaly)
ol le

P R LY P TR T B

external conductive parts
B 38 ol balg) Juud 3l igd oo zul ol 5L g 0)ly cblis cod Gladle a4 a5 0 pund 38 oI
WSS oo 1y adelo U o 5l (it Cowl (S a5 0 3l (g 8 lyesTle

4800 5 o Jauilisnd jgtiio 43 sokiven —\¥—1—¥

lightning equipotential bonding (EB)
Bl (G K8y 1 5b 51 b pdiitns JUa ] alpuwgy ddelo CBlis it U 53 o8 3l 20 38 (Glo idu g
aielo ol 2 3l (AU Jamiliy BT IS ysliio ) (SPD 4 pgugo)

“”’ e ‘5|h)§|.0)7 —M—\—f
interconnected reinforcing steel
ol o0 b )5 a5 10 Ay S SN Bl 31 a8 o ojle Sy S5 18 60V g8 wilakad

Gilwive alold —13—1-Y
separation distance
AR F 5 Wilgs c0d SUyhas 48> o 40 a5 635 s 90 oy alold

® Bridging component
* Expansion piece




oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.D&.”JQ.'LuJ) é

lasblar msige ol o jla

[REPRT

—]

dislo LBl piwm NS —Yo—\—Y
class of LPS
2 LPS (o1ib a5 conl aticlo cbilis 51 6505 b @il aiclo cbilis pimpm K Guasvdinb sidd oLis af golacl

sl oas ploxsl 3155 T (s ol sl polaw!

dislo chls> b —YV\—\-Y
lightning protection designer
el Cblin mhumms (21 yb do 50 03503115 5 5148 5> Do (g1l P 603

dislo cHl> g o0 —YY—\-Y
lightning protection installer
aielo CBlin mhumms (51521 9 cudd dno 30 035031 )5 5 (5148 > Mo (gl pMasd (603

oF S bt —Y¥—1-¥

isolating spark gap (I1SG)
Sluorwli' oy gl fider (S Sl (59,5 gl Bud b (S0 sl andss (ol b abold SO & oo (5o
$lgp Aiold )3 (S5 Sl Al sy £989 At 33 Sl ilizio (gla iy calielo S5 Calol plSin 5 155910k
g o e e (o5 S Bl 4y cge & 5900 &4 o 5 sl

dislo ol 15 —YF—\-Y

lightning protection level (LPL)
Sy ggdg bulpd 5o a5 wisus Jlaisl (ol b cewlise oS adelo (b2 o yiolyly 51 laegommo b b o ol o0
WSS 9l 15 (3T ol (s il 9 AneS ookl (> 1y 0o 1 W il )y ol g aliclo

oslisiul 3)90 ahelo by b ol 51 (B b il B> Slased (>1yb g1y dliclo Bl 5y 1ssl0L
Oy o0 518

dislo CHls> g3 —YO—\-Y
lightning protection zone (LPZ)
sl ot iy y35 5T (g1 Al (qmrblidog yiSI! a4 slan>b b 33

i) (i g RS (930 Wiilo) (K jud (5L ) po Logl dliclio cbilin i S ilizie 595 50 15 y9T0L

oniSialod SPD s —Y#—1—Y

coordinated SPD system
9 Sl Gbpbiwnw I3 Sl Cys 1) codmanw U ilond uai g SKaled (ol Sy A SPD lgsl
b JuSi S g Sl

risk (R) Sy —YY—-¥
Byl b Boybudl) JS o b cawlio cdiclo 51 256 (Bglls b bbush) Jloio! a¥ly bausgio YW o e
chblis ca glsle j)o 99290

5 Loss




—

e i ol
[RETET

oaclo J._JIJ._J J> LCBULD.J.?LLU iblas kJJlR-”JQ.‘J‘.UJ)

Joxi B Sy —YA—V-Y
tolerable risk (Ry)
il Joz ol wilgh oo clilis o Gl b glp 45 (Sowy ;35 Tas lado

wbliao Wi —Y3—1—Y
magnetic shield
G Bl Gl g wiligs oo 1y o 31 (i b clilis Coni losis b a5 dwga b 7 asile aSeuh (538 cimy (6

D o0 ool (Soig sl g (SO Sl (ol piwis

1 s paw —Fo—1—¥
internal systems
Oleas b Jo15 50 (Suig sl g (S0 S (gl

b —\—\-¥
line
cblis e el 4 Juaie Flplke b by 5 b5

0 ) &) (gm0 do —FY—1—Y
earth lead-in rod
om0 ) .>5).‘.‘S.||5;‘;‘..».3~ c).g:/@‘g}; ©o C".‘.'fL" 00w cuai dluwo

Db o0 03litul (Sl (5l Sgme (6l o) A (e Al 165970k

oy o —rY—1-¥y

down conductor
Abl s 4 (led ALL pwenw jl diclo U e Colod jelin @ &S (o)L adclo Cblis piwaw Sl
209 0 oolaiwl (yao)

st AU s —F F—1—¥

air termination system
iz jekiin 4 0,5 s b i s akee Juud 31 g3 polic 314 o )15 diclo cblis piumamw § ot
D o ooliiwl adclo cdb yo g

w0y AL s — A1
earth termination system
gl o0 0oLl (yany 43 aielo (4l 5o 0,5 oS Ty g Culad jglite 4 4T ()5 dliclo CBlis mimamw K I (S

P bludl aalad —FF—\—¥
expansion piece
Lo Ol ponti' 51 Lb 538 Glucpwli b/ g L gold Job Ol s (55wl s jgliio a3 saddd Lol axlad

6 Grid-like

\Y




oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.D&.”JQ.'LuJ) é

lasblar msige ol o jla

[REPRT

—]

e

bonding bar
G 4 wlg (oo L ple g Ol b g § 2 behas (o251 b G icky «(s 35 Clusli ()T 2 ,b 31 a5 308 4
g Juain (o) cbilas i

Gwod aSu — A1V
bonding network
o)y Bl e a5 (Gladyy ol j1me) (10 (spiamm il 5 (oSl (sobd b s dod I diawgny obe 45l

Sed 5ol — 1Y
bonding conductor
B cblis i 4 00l (g)lwloas o by s s Jlail soly

bl e yisl —Fo—\—Y

structure to be protected
! ool I ol ygimsd o] b g3llae adiclo &1 ply 5o cbilas o gl a5 Glois L
Wl 35y 3 ol b SO 1 ik 395 Sl (o cbilas caxi leis b S 16910

il ca il j o dlg ! (> )1 aislo cli> i —F1—1—F

external LPS isolated from the structure to be protected
oo B ol ool g loils laieS @ aS J93 60 pusw 9 (2180 Abl i SO ol oty (2l Cblis i
Wb adln cblis cod sl 4 owled diglons ddclo GU >
Ol g diclo cblis mummws uile ST yhas saad y> £48g 3l oo Ayl aliclo Cblis powmmms S 40 16 910L

Doish S ol

ol cad Gl le 3l onis A g i (> B dislo cbilis miuwmw —FY—1—V

external LPS not isolated from the structure to be protected
e 45 ol ou 2leilr (glasS 4 (o5 GO e 9 2lsp WL e S ol pegy ()1 CBli> pncs
bl eled jo cblis cow Gluasle b wilgi oo adclo oo

oW ylngS aztad —FY'—\—Y

fixing component
cblis codd Gloxsle @ ddclo cblis phimaw glia] blagS oSoxo glp &5 adclo cblis w3l s
D g o0 o8 lawl

(4il>) Sy om0y 99 pSI —FF——Y
ring earth electrode
O T (595 b 55 cylosSlu 30 U 50 Ay allls> S S 4 (0§ 99 5!

(aihs) Ky o —FOH—\-Y
ring conductor
ol o dislo ol 259 T2 (JaF SBEOL & Jako 5 lois b 530 U )90 diuny dlil> S JS 4 golo

\f




—

e s oaclo J._JIJ._J J> LCBULD.J.?LLU iblas kJJlR-”JQ.‘J‘.UJ)

B> ol p Jgol Wilgd :F sy
FYZ| PVE WP

bl Oluagei —1—F
olls —\—\-F

SRR joliin 4 p3Y (Bl Olaagad (39 E92) O (AR &) Sumy o ko Slalllan i ool Canws LS bl
00 )8 S e, S b o0 YO 5lis £45 b el cadiclo 1 b Ol yas

S P8I S g 3 il o ) 1892 90 &) T LS 5 3 Bli> Wliuged —Y—1—F
bl oo 33 8)lg0 Jobi «oySoo B lis Ologgend

ooled (B )0 5 b s gl p b g3l le

ol (U ien (30 ) pnaans SO Al gy (6 3w o Ligod

ousdd Hluld e cuas g (S b &ilgo g udguze (y0l9,1,8
(EB) aiclo (gjlu frmilized j5kiin &) (goinen

Slylas Gl 4 Wilgh g0 pleis b (395w b g JBI0 50 fmme) (el &Y Canglio (38 5 (6 3lw Jumilipen 1g 5510k
Al oS Sl

S ST LalS Ce SBli> Sliged —F—1—F
90 25 9,138 Joldb alilo CBlin i 3 5 (550 00 b (Al Sl 2]

el bl pwew ()
95 6O s (¥
oy Sl e (Y

" Damage




oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.DR.”JQ.'LuJ) U“u?‘é‘iwm

—]

B adelo cblis g jl gilwlos alold cule ) g (SO xSl gilwale (O

S PSI g (S g S G 4 LT il g Bl Olvges —F—1—F
3l Wl pgas ol 5o (xSaw (SPM) obilis wilageod

0055 (20} 9 G Oluged -

ewblzo oLl jloolisw! -

S99 (Ko Sl bobas (gl ol o (sl -

4.‘5}}] ‘sl.h.‘a.w" -

susSialon ! SBlis 1S5y g -

09y ) & (o 3 WHsar b (ol @ Cunl (oo Olaageed o

oS & 4 i wilgi oo IEC 62793:2016 o luibiw! 5 Gudrio ‘Qlﬁ,.‘a OSSOl e 31 ool :8910b,
Dy (59 8N g (Soig S ot 5

Dl Sliged Wbl —3—\—F
0955 Bl 5 Jhiol el g jlas g9 5 Ko Carige 4 dm Tlrb wiaiin by Ay SBl> anged ol
el 89 ool Sy o 900 dndllan a1 L5 0 (pudaxod g goladl Gl

RO PR TR 1EC 62305-2 o jluitiw! o SBli> ol o 3wl GGl g Sauny o o (gl Lo

aislo gl 30 Oluwl g Blis by CHls> Cg (wlil b jlao —Y—F

olls —\-Y-¥f

b aitwgn 60l wled Sy by (b Olugwli g blaasle sl JTow) 5 Joud b diclo cbilis pimw Sy
Olest b 49 (6999 (638 Ol iapnd 9 Sluali' (golod (uizrod g wbl oul (o) odhio job 4 g abla] cawlio Cwlis
bl sl wuod Cgllao S 49 9959 gy o 0l g LibJ;lS..\.l...w‘)lfguT S8 sbdyl wib (cblis cxi

Lot L J31o Ol 4 b2 il b b yo (qublide (ylawe g alicbo ol 35di 51 (g gl caely YU liged
SS9 Sl 5 (S I Sl (695 59 ALSl 3 9 (305 Ay 1 g sz (T lp> Slpbs g el 3 3l g o
RV PES

b ylaisle 28lg cdls o 1) il cod Golaidl ad o g1yl g 009 2,5 JTews!l 5 598 cbilis & Oy Jos jo
Rd oyl a0l 18 cunlin culius b glaswgn oot (i U515 oS g Calle jab & (ylgh (o0 1) Oluceli g
Slaml @y g oud plaxsle J510 & aliclo by 39i Cacl aled Cwlis b (Kiwgn 59 (ool (n Sz eS
S oo losslu J515 Ol e 3 Shos j0 Jis 1 Slo @l hs b K b

8 Surge protective devices ( SPD)
® Storm detectors
10 Spark




el st ol o

oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.D&.”JQ.'LuJ)

[RETET

9 Slakin Gaiaib b calis Canbige ol I Jolo @l 9 boaw! Jud pl Ghals jalite 4 Gbili> Sl
Wigh axb 5,15 4 (Madielo cblis 31,5) diclo by sle el

aislo cHlis 315 —Y-Y-F

Ao § &S ol iwe SBlas 315 b I3l 4wl suls Gy x5 TV U ] oBlas 51,5 )l IEC 62305-1 o jlusbuw! jo
ol ol pnri adiclo b 5>

Bl 31 51 T dandions 9 s (5la oy 45 ahelo ply 0 (Bl Sl asgazmo Josdljgsuwd ol )3 155910k
o g5 (b WS (o0 ol |

s ol )y () 45 Conol ouch 0018 ) Jgur @allae 46 Hlor sibilis slosly (sl aliclo b yo (s yiolyl Aoy ol
g9 CailB ¢ Jo35 gold g lgp ALl gold Cwolis g phiio mhw alos I aldclo Cblis i 32! 2k olp
adelo b y2 Gilwand Cladlas g 48y 5l g pSela Gl culio Gilulaz abold ol 1 bl S5 5l ol =
D o0 o8 lawl

sielo cblis 5l b Lloe aielo ol > aciey yolie ) Jyu

v i I | LPL aiclo cbli> ;5
Voo \eo V0. Y- (KA) aiclo (b yo divins

& 0gh axxlpe) LS (o5 glad (95 (i joliio 4 SBL> Al sbjly gly adclo Gl des polie
39 ool (sl yolie il (Y Jguor Gillan) S g0 ooliiasl " aelo B> (slagyg chs y55 sskiie 4 5 9 (F ik
i 00liwl B8 LPZ O iy y25 9 o2lgp 4L " o lil>

diclo bl )5 L blie abgy o e g5 glads g aielo ol > aneS polie ¥ Jou

v i I I LPL diclo cdilas 55
\& ) I Y (KA) aiclo by aowes
7. fo Y Y. (M) Lde 565 gl

Faislo cblis sy —F—Y—F
0SS cuani (Sblas oo puRE g cwablite wled o b5 sl cadiclo cblis piuwmw alox 31 (SBli> Slosged
s P diclo bl laoys;

1 |_ightning protection levels
12 |_ightning protection zone
13 positioning

 Lightning protection zones
BLpz




oaclo J._JIJ._J J> LCbUlD.J.?LLu iblas kJ.O&.”JQ.'Lm) é

g
LPZ 0a
s3
SPD
LPZ 1 1 .
r
sS4 —D -— 5 H S2
LPZ Op \\ < | . / LPZ 0g
e ' v ' e
)
@/ SPDT
Hlezslo 4 diclo colal S1 Slexsl 1
lezsle @ jglme 4y diclo colol S2 lon Abl i 2
Hleizlo 4 Jats bghs 4 aielo colol S3 95 ola gt 3
oleitle a4 Jaie bk & jglone a4 dielo culsl S4 oo Wbl e 4
Olle 555 gl r ©95y5 sl 5
Sbyls sladd > g585 plp o slalas alols s
e V4
SPD aliwg asclo gjlo Jomibion jslite 4 sainen 0
JalS diclo ()b > el puitons colol  LPZ 0a
SEIL i diclo (b2 @iclo puitas colol pae LPZ O
WL sgame diclo b > ddclo pitus colsl pac LPZ 1
&S ale, 1S gilulas alols WL LPZ 1 J31s ooty cblis (glias
(LPS) diclo cblis g G dbowsy (LPZ) diclo cbli> slacygy cy i o) IS
bl oo iy px5 P g Sblas glagyg alelo I (iU ol phs b cuvbice
bl oo (emablon lue 9 U o S Tas b ddclo pulinn 095 31 (P %0 )0 &5 J9) LPZ0, -
@W’s&wol{ﬁ}“:ﬁw’.‘gsw‘oﬁwbﬁcbw&)?ﬁ&uﬁ)éJQS} LPZ 0g -
090 019 395 el & Gl (fKowo ddiclo b lro (ylou
Llg dgp! galiwly 3l soliswl g (4l s> puwdi S & aliclo o, ALl o yo a5 Jgj LPz1 -

Oloue ¥ alad a1 oolitiwl b ol S .ol odd dguots ¢y ol 530 38 (Bli> (Gl K5 5 31 oolistul
Dgl rdi 49y JB10 50 1) (cwabline

16 gpatial shielding




—

e i ol
[RETET

oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.DR.”JQ.'LuJ)

oS Aol alawly 3l eoliswl g b yo auwdl SwS 4 adclo o, adlsl o yo a5 Sg; LPZ2,...,n -
Al 51 ooliiw! b Cawl (o .l 00l dguxo Jud 51 yidew <495 2l 30 50 (SBlas (gla 1SSy 5l coliiwl b/ g
Wigdh Gndd S8 5 pden Bl L9 JEI0 53 (omablito (e Susio o1 LAS
Lokl cblis —F-Y—F
S Ol g S SOl Sals ces cblis —\—F-Y—F
CBLas g i § > b b oo (9] .0 55 1,8 YL L LPZ O oBlas 95 J510 (b cblis coxi fylossLu
b anles sl Y adelo
bl oo (JB1S adelo Cblis piuaw 9 () adelo cBlis piaw Jold ddiclo cbilas piwamn S
el P Wygpo b s aw Jold >yl adelo cblis piuaw
(292 6L i bwgd) (gt Slaali g loisbo 4y dliclo puiius 0595 3 3l G pSols =
(97 &3 pimomws bwgd) (o & dliclo b2 ol colos -
(e Wby o Lwgh) (o po dislo by o, 0uiSTy -
ol J315 50 S yhs g a3lsl g 48, wlhs 3 g uSals 09,0 Uil ¥ L5 1o diiclo cdslis mima j azs’

@l 3 Swig Sl g (K piSIl wlus Sl " gilulaz b g5l Jamilines joliin 4 gainen I ooliiu! b
Al oo adicbo cblas piwaw

1S B (P il Ce> s> —Y—F—Y—F
90,5 59amo 1595150 Wby

Oles b 4 aliclo 8)95 p e 4y Soglio g Wl slogu gy I LU sz -

Sleisle (o055 4 0y95 g cde 4y Wl gy I LU sz -
b,h&ég‘.}}.}AJ'LQ‘.!o,.la.&Qé)?ﬁ“@é}h@&l&b#h,ﬁéﬂdﬁ&ébﬁ)ﬂ -
0 b pmmbliko (yloueo pudsinn g9y -

Olanged 250 51 ol ol & lbstws bl aals 1,8 YL gy L LPZ 1 Jols jo wlb cblis cord g
G 1y Il gl lase &5 cublide (30 S ol Joddien o Sy iU g (K 131 s (5150 (SPM) cilslics
9 6 i 6l p wued 33 5 (o0 iimo Wl Gadils> ol jgline 4 (LS Cuwlio (b o bg WS (o0
Wl o (] 0008 Gyge (395 P j0 )0 Wb WSS o0 Hgue iliske dliclo cBlis glayg) s I &S (2

Sydy &0 (SPDS) (LBlas (oo oS8 51 bwgs po 3 )90 )3 b (goionod b g3l 3250

bl adls el IEC 62305-4 o jluibiw! b wsb b LPZ colod gl siblas Olugged

7LPS

'8 Internal LPS

19 Equipotential bonding
20 Separation




oaclo _}._JI_}._J J> L&‘buln.;.?l.u.l iblas k}D&JIJQJ.uJ) é

lasblar msige ol o jla

[ER P

—]

G yb 3l Wilgi g0 30,8 0 pleisle AB1S sptuaw j0 (IS jap 4y a5 (W59 Alsl plp 0 yge cbilis
‘an @ Ly 5l meS a1y LiLgadlsl a5 sl Kaled G.JoLn: 53 i S b/ g 0ussS Ayl slawlg

00,5 (yaoli WS o0 Sgume Cbilas 3 )90 i

W8 )8 cuai g ol IEC 62305-4 3 laiticw] wlol P Galko 0 b GJ:L:: S S8 g Aoyl slalawly

dislo CHls> miw >0 —1—F

b el 51058 Cawl 3 ill adclo Cblis piupw S gl Golaidl Jiw 3l oud a9 9 2lb S
30 P Heb 4 .all cud Kalor cblis coni sl colu g 2lhb el b adclo cbilis phiwaw il g
S soliiwl (ol cblis i 3l S Glgim Gleisle g8 gy i 5l Sl i le 895 (olb

1y ol b Jlad CuxBgo g Llodgumo wb 992 90 Sloplaslu sy adclo Cblis piupw o5 g W (> 1)b 50
e85 S 5o

223 el 35 Sl JuaST g o538l oybamobsl gl 45 LM soled syl diclo cdilis piumms Ky o> yb Sl
AsS Al po ol jgiwd o) Cawgm 4 5 (232 ledbl gl .0 5

S EA2 Gis) sigdh cuai g (2lb 0390315l 9 gMasd e g ololb Alws (sl ddclo cbilis> piuw
(owins 1y |EC 62305-3:2010 s loitius

o Sl ly 38 135l )T 5 536 Slaidy S S (Fiwwgm —F—F

9 ©Ylail piln 45 Wgd oo Dgmine dlwgn (g )0 (S S G s o saglexsle jo b, IS 4 oY
Wigd o w4y (ool (ASh 1 b g oad 0010 g o @ o] 5o (Bl g Oges glaabo glagbli

o8 b Ll ol Yo 031l 4 by 5 bl cnodS 51 oolicianl b b cigds 0310 g b b (50908 s aleo Y Ladl g 510k
Gl (e ¥ JSC8) ail JLail o2 & eal Gjge a1 j500 gloged A b oadh wies g ardls Jlbgren
Olyos oo b ouijlu e b g 50 b glyb by wal o JS15 polie ple Jlail o9z csuar glaploss b

oS (K ‘("usu‘_;;,,{, oo o Oladad Jollh) wisS o ool mhuw oy 3l &5 obglsle ol
g ol (oo i) G (T omly 3 GRR YL Gmile (S S (93T el Abeigs Wb ok s ygike )
ol 515 ol (615 4 09 plowil (gt ol Wil (5 S 031N il oY Q) 51 )5 i U S (S ST anglin
Olors Wl gehne oy 50 35290 (S8 y95lo,T bl (Flkos Figejl i planil b ol Cawd 4y ylado ol ST (il
odliiwl Wyguo 50 09l cuai 2B 93 old e SO 098 o0 Sty (yguo ol 5O 09l coliiwl Jg 3 gola
o8 y9lxe 3yt aidlus ey (i SOST 3l 51 S 5B rlo s 1 ygile T (Siwsgny i lus sy gebams (i Lot Lus

gl

Y m Cangliio (g S0l 3 o3liiusl b plg oo 1y )Y Q 3STa> (S pSUl Canglio S (5180 1 559100
31 eoliiunl b ooy ALl & JLail Joo (S o] aball o i omly 9 (219 4k 4 Jlail oo 50 (Sxy Jo ol alaii

2! pre-cast, pre-stressed reinforced units




oaclo J._J|J.._J J> LQULO.L?L»J iblas kJ-OR-”Jg.'LuJ)

e i ol

[ (siessd

IS @l (5Wg s pFojlnil sl JUao i 99 9 0y G257 Sl Jbae s 99) JUue i )l b g mSo3luil olitws Sy
g oS yol Vo 395 30 ¢yg03T olswd (G 13 by Sgud o0 dmogi LIS plxil ¥

Fuwmy

EMC Glaal g aiclo (b2 6l celio) T ools Jlasl -0

=y

EMC Glaal g aiclo b > sly coslin) Posds dtay g 590 2z b Jlasl ¢

e

EMC Glaal g1y Lais cawlie)  Jgone s b Jlasl o
O I sles Sabes ez JLal sl Jlie lag, ¥ JSo

22 \Welded joints

2 Electromagnetic compatibility
2 Clamped joints

% Bound joints

% | ashed joints




oaclo J._JIJ._J J> LC&ULO.L?L»J iblas kJuOR-”Jg.'LuJ) é

lasblar msige ol o jla

[REPRT
—_—

per—x| —

1

e 0 glagleisle jo il Joi sols S IS (S aSUl Cloglie (5550l Y IS

3 Il 3o B Cowga 49 gl o3 sUloisbos J510 oY g (Kiwguy pguas 50yt Oledbl oS 61y 1) (5970l
WS azl 0 IEC 62305-3:2010

5 il ol Ol aS ol jlre bloj diicle Cblis g 3 (Sidy Glgm guw o 1 ool Y (59l0L
Sy cel Conl (SKaw 0b ) WHlpe) wbl owys ) Bl Ik waspe Slawlxo j0 (yis (g9 p aliclo b > jeue
(o9 o (S0,95

Gl (Gl digys0 SIS & gehano (i LGSl JS10 0V (Kimgy Sl iy &5 logels ¥ (gyslol
il IEC 62561-1 5 yluilis!




oaclo J._JIJ._J J> LQULD.J.?LLU iblas kJ.O.R.”JQ.'Lm)

e i ol

[ (siessd

S 5 S ko 3 ey

poe b5l pgas )0 (>lhb al> po 55 Wb Ll 690, 2 b (ladle (o Ol e gy codd b gl bu (colod
Lusgi |EC 62305-2 o jlaibw! Gub p (Sawy cu o) ool sblas S cuuti g diclo cblis piwmw 49 ks
Gl g oy ol Al (ol p ddelo CBlis i Glp2) 05 (b g 48,5 18 (o p 9590 LS b

08,5 2l ghlasd (g0 gl Wil Joallygiws (s

2° Py Olenogi) pho Ve glad 4 SULE (565 4 jg0 50 Fr M 51 i eyl b plaplsle sl 1659700
2 00h ol Sl 9 Sl b ol 132 51 SO g 4 (Cowl oads 0351 Y-Y-Y-F Gisy j0 by ol (ogas
]S ABlgES Cartguige 5593 lods b oy (gl S 3 o oo Sledllae ploxsl (WSS 3595 3 (T 69,




oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.D&.”JQ.'LuJ) é

lasblar msige ol o jla

[REPRT

—]

> BB dislo CHLS> muww P i

olls —\—¢

dislo CHL> piwaw & 9,15 —1\—1—F

sl oylgd a culal Jold (laisle 4 adclo pudiun colol ) SrSel> lp B adelo cblis> piupw
)l diclo Chlis plun (idrod Sgi oo 4185 5 )3 (o) 41 Cubiol oo jl el by calas gl le
4 e Sbyhs gbadye udgi b g (J)ls 9 SHlle Ohilus cel asCul pan 1) gl ol U oyl addby
g los 0SS T 3 (w0 53 S il g (639 2T

> )b dislo CHL> i ol —Y—1—F

bl cblas con Glaasle 4 baie Cuwl (Koo () adelo Chblis i 3 ylgo yilay 50

o 59y 3 b adiclo colol aballi 5o (g ;lxiil g (Tl y> i1 Ay 04090 jo Aoyl alclo cbilas poivmmw Sgul g0 dmogi

Jed o2l 1 095 4385 115 8 i8S T lygimn b 5 il 4y Syl ol wrge Sl (Koo alilo ol 2 ol
9 )lxdil s b 3bln g Jdl B sbaoylgo b obglexslo (Jladl B pube b obylssle 4 ¢lg oo bojlew

.03 0 ,L! u}uT
30 kS B9 o0 iy 45 bl cewlio il (1 ] (Koo Al 3] aliclo Cdilin o S 3 s bl 155910l
S s WS oy el & 5LS QT adclo cblis v U ogd el QT Sy ogxi by OT Ob g (yloss L

6o 40 oul gyl adelo by Wb I LOL  cmablsog Sl g loe 4 Cons (Hlaas b 318 gbdpiuan oS
g5 00l dlg ! 2y alclo cbilis mumms 3l oleF o0 (bl p iy caml Jo3

b 51321 3 oslaiwt —¥—\—F

3,5 Walgs ki g Wilooo (B plaisl 59) 52 b J210 50 (s ek a5 (GOl dlgo 3l ouds ailu (b 32!
bl s I sy olgin Sl e (0328 9 loid b Sy (G318 Sl gy okt Sy5leT Jlio yob 4)
gy ooliiuwl aislo

gl aid )5 a5 ) adelo Cblix i Sy 5d (SS9 (SLSI  Glgim LS wihlel (o0 (b sl32 ! 2l




—

e i ol
[RETET

oaclo J._JIJ._J J> LCBULD.J.?LLU iblas kJJlRJIJQ.‘J‘.UJ)

<192 ALL iy —Y—F

olls —\-Y-¢

S L Sy Wilgi g0 (80 5T (o0 ual cbiliz 8 )50 pleisle 59y p alslo Cia Hglie 4 4T Jlgr Al iz
sl 3 Elgsl 3

W oolw glaalee -l
2,8 slopm -0
Moads G sbogola -

Y-Y-F g V-Y-F Lidy b @il camlioo (292 abl spsmmw glgil (colod (Josdljgsmws onl 51 5055 9 sl
ol Joallygiwd (21 b Ballao Jol job s Comnli oo (219n ALY lgil ann Wigd o Lol

P> Gt Sy Sl S8 (olgp ALl i (2Bly (S b olul ki lsr ALY glgl 4k sl
WD odlaiw! couly cblas

PSS @ el ol g 50 Oy (g ALl sbralue wiiclo by madi 1 HLaebl jglie 43 U 39 oo dmogd
Wl ko

bl oo jlome T 910015 (gp il 5 ooliu!

M silsits —Y—Y—5

25290 ad 3773595 3 (Pyxo 3 b oadis 55 Gl oo ol 00kid s oS s S 59 32 45 2lsp ALY 152!
55y 318 305 S bey 3 oI b S b @il (T o2 )l slos 4igF 2 (YL el 5o

Wbl oo 53 9)lge Jolds cailosliiw! JiB 1gp dibly mommmw (o loiler a5l a5 Joud BB sl sogy
Y e .o
Bl agly igy -
TPole o5 ey -
Y . -
O iy -

9 ¥ Jour o diislo cblis s GBS 5 S 2 gl B> 4195 9 (o 03Il (LLE (595 Elas gy ol
el ooy ool ¥ Ul

" Rods

28 Catenary wires

2 Meshed Conductors

% Radioactive air terminals
3! positioning

%2 Exposed points

* Facades

% Protection angle method
% Rolling sphere method
% Mesh method




oaclo J._JIJ._J J> LQULD.J.?LLU iblas kJ.O.R.”JQ.'Lm) é

ezl psigo ol o jlas
(a8 st —
aselo cblis piwow L blis ablas a4ygly o e ojlal (e (695 glad acinn polde Y Joux
Sl ()
bl agl Wiy oo o311 I ollé gof gl s (S
a® M m adclo bl
Oxd Y. |
" Yo x Ve Y. Il
Sg ali ¥ s
10 x 1O fo ]
Yex Y $e v
80
70
1
1
60 1 : | | | | |
]
)
50 - : 1 I | | 1 |
—~ ' Class of
e ! LPS
s 40 '
i
30 L | | | | —
1
! | I n
20 ' } } I
1
1
1
10 ] I | } {
1
1
1
0o ! ! 1 I I ) |
0o 2 10 20 30 40 50 60
h (m)
g, L 0)lg0 aigs il 40 0,105 0,5 @ Lo eols (yLis bLE I gy polie gl Sblis asgly gy 3 eolaiwl 2 ‘5)5]—0[;“
i Jlos! BB (Ll 565 9 o
il e bl cond al a2 yo s 5l lgp Al gl ,IN Y g 9Toly
35 ABIg5S ki Y M 55 yrolie gl bl a9l ¥ (55910l

dielo cblis qia (OIS b blie bl al;F JSo

B> a9ty Gigy —\-Y-Y-F
o 15555 pleisle SO 5l (SarsS glaic gl b odlu (gwada S b 2l pleisle glp SBUs agly b,
25,1 sucdh Gl diclo cbilis 515 b bud yo lilé goF glad j Gion olif,l a5 Wb loaslu gy ey ol -Cowl




—

e i ol
(83850 shgy

oaclo _}._JI_}._J J> L&‘buln.;.?l.u.l iblas kJ.DR.”JQ.'LuJ)

o S 0lmyl b el ol 50 wiiboo Y as o paw S 3l (el alo) gols gl ,l 5 Se gy ol 4o cblis
Sl 0,5 (0 ©yg0 rind CBlis )] 55 el 4l )0 Cbilis o G 85 18 9 S by e (Bl
55,5 yquaz0 Ao bawgi oud sl Siblis bgyso 58 HolS Comgl oo cbilis 390

S5 )l azgi 090 o (G iy (S b Slal LS Comnlioo (B> bgyto sl (und sl -
Gl alo Sgi 9 T (ol 45 Wl oo @Il bg o Sy @ ygua (sOg08 Ao S awwgd o Cbili> slad -
B ablgs wglite ( sblis cilize )1y 4 azgi b P S i b cawlice (@) ;3 43915 9 ol o
olle o5 igy —Y-Y-Y—#

el cawlion ooz JUCDI b (ol ylesidbu (s y 03199 byl i (oolod 5o (yLke (595 bg s

L5 poled bl (a8l 9 Gl (olod 5l plaislo (2,18 whaw 595 3“6 695 S oWl b by ol 5o
A8 665 b wlod y3 a5 lasslu 1 (bl (g ol 33 Wigdh oo (asine ilgp ALl GO uai Yoo oSl
g9 g jaSde bli 5l cblis cys Sled abl Gold duxi a4 5L 1A g 058 o0 ©gumxo ol Cblas (5 S o3

Syign 48,5 5 5o ¥ Jpazr Billo Giblin 15 b camlize QLS (55 plad

sao gy —F—Y—Y—F

4 o sagols Wlo ol b (plaplasle cBlis gln ol b gl Zolaw b alaglaislo ¢lp o oby)
FBL> 5 4 axgi b o (nl slal aibly oo 15 990 ghaw CBlis gl gy o2y Wlbigp | pb gl (oolod
Do i8S L5 50 ¥ Jguxr Gl

T Cowd 4§ byl A UGS g0 cilis 1y b J5 Gloj e Ky Bl zglaw clilis> jgliie 4
g o loilr 5 b jo lgp aibl glagola ()

el gbad g aoyls -

Mol b Saelpy -

WY 3l el candh 4 5900 53l YIS -

ool gyl A 51 5YL Zotaw 48 Fo M 31 Faik gplaasle il gl -
bls il ¥ Jgus 50 oud ol polie 3l Sblas calise il (glp o sl (Y

Al yao) A1 13m0 G o 90 BBlus oylgen aS wigd ploxil Glaigsy olgd ALl s GO asll (Y
Al 4l 5158 (21gh Al Gl piimns bgi sud clidlme sLAS I 25l (38 Slumli digiams 5 Wbl

syl Jall g gilwlas alold pals amn Jop ol I b dlaxs I solawl :8y970b
D o0 losslu J515  pwadolirog usJI

g s padiinnn g 0 g (B o j0 S0l uo B plgn Wbl gy sols  (F

37 Reference plane
% roof edge lines
% roof overhangs
0 roof ridge lines




oaclo _}._JI_}._J J> L&‘buln.;.?l.u.l iblas kJ.DR.”JQ.'LuJ) m-:-u;—é;:wm

—]

Wl b ylis by (Wl o 41990 & dislo alol Wiy 4o CHl> e H1gp Al —Y'—Y—F

Pom 3l ¥ g6 GBS —\ Y -Y—F

P8 il gl le SO g3g0e (il Groylgs 4 o8 polio b gladiclo coliol Jlodal 4 aps o0 o LAS Wl
G go I (S Sl iy 9 Lol - T (8,5 a0 50 41 (53l 45 (glaisS @ Cansl rmly (S 0510l 4 £o M S
wilouds cuars [EC 62305-2 5 (Soe Sy oy Slawls bawgi a5 ddiclo cBlis phmmn W b Golko
g b o m £ ,1 4 LGSl —Y—F—Y—F

alssle gaad g babes i Se bli ojig0 (ils laoylgd 4 adclo colol £ M 51 guidy byl o
B Fy Sl (Ko

Vol 29 ©orpa JUo plgm) wily sbpleasle (@Y sy cblis cu Cambisn ilgp bl pimew SO
Nigdh i (5 (59 g2 4idyS 518 Sliaa g (Al 4t )F 1,8 Fo M 51 oy ) 50 4SSyl 1 bg pino yleisi s 5Y
g dxrl o IEC 62305-3:2010 5, fuibiast 51 E.5.2.3 §5.2.3.2 ks &y yictos oMol cana 51

121 ogi —F—Y—F

cblis o plasl jl a5 aiclo cblis pumm K lsp GLALY cus 092 poas 1 Sledbl e <ly
wwiloyb dxzt o IEC 62305-3:2010 & filics! 5.2.4 ks ds Comnsi g !

b sl —0—-Y—F
525 sy 4 ol (lsp ALY plin pleisle Sy grb sl 5l eoliiul 092 (pguas 50 (FLEMb! oS (sl
ilo 48 axsl o IEC 62305-3:2010 o ylosbew!

97 SO i —F—F
ol —\-¥-#
Fo5 cBeols icls cbilis g 55 oo &)l aiclo Gliyz ) o5b Shlus gods Jlouis! LblS jgliie 4
(om0 U alislo Colol alaii j1 a5 aisl Gyl (g14ig8 & Coms oo

Sdl Al 3929 63190 Bl yrme miz ()

gl Aoy S direS jladio SO 5o By e Job (Y

Bgb el Y-V Gidy Gl L @lhe gl le ol sla s 6 5luumilipns jeliio 4 guinen  (V
Dgien (b CgB pluBl S Glgnm 0SS 4 oud b 5l oy slagole Jlailn) (s59T0k
(s 15 ¥=V) 2,188 o0 1 (g5l alold (595 3 Kty losole 3 (I35 s 5ol il 9 awain
by a5 2y bz 590 U 90 lusy Juolgd 5o jgudiall s> (Jo3 glogole yuiey 4z 8 cuai Y (5y9l0l
Jotewd 1y (A3 10 Ol cblis g odld Jals 1) S pas glvad o 489 Jlosio! cailonds oo pgr vy sl gola
it Bl 55 5 o3l Sl b glagboxs b 5o byl iy o1l (oudlo yis akisdlo 1y Jasllygiuwsd gl & siis) oS o
ol (plows BB ol 1) S ST Kwgm (bt oo ekl LboT 30 &S mhuoo

YA




—

e i ol
[RETET

oaclo J._JIJ._J J> L&‘buln.;.?l.u.l iblas kJ.D&.”JQ.'LuJ)

Wl 0ol 0018 ¥ Jguz 50 99 g0 0010 ez 5 J9 3 B (pulo alold gl p a5 g polio

gl dislo CHL> paw S (51 il —Y—F—F

g Ll 1) T 4 Comn o0 (2 Lol

gy e SL)ygloyT b 38 5 pud s 1 dime (il S L) Glaal 3) » (2bake Jold glgn aibl ST (I
29 dign e s glesl b (s3 arly (sl o9 ables S a2 (lp JaF @Ol Ky JBlus il phume oy
Lo (BN (93 s & (53L el 0

39 3 ol Tl Ol aS cawl jlxe Sloj dliclo cbilas i I (it (ylgin gbano oy 3 o0liiwl 155510k
O (S 0)95 Iy Ceel Cowl (xS 3 ) Wyl ) alilb eas s, Bl £l,b i lawlxo jo % (g9 p diclo ol >
(Sg

Joxo 54yl b Bl 51 Sy 0 53 (535 G0l Sy S5l cubly 3,15 (s 4 ) (sl Jols (s 4ol ,51 (o
el 35 By S

U gl 31 Sy 52 58 JBla (S35 @9l S & 3 bl 00l 1 b 50l 31 (s1eSd JuScitd slyn b 51 (g
ol gold a8,

gl b dislo CHl> w9 ol 9 Sils —V—Y—F
OR)5 S p0 b (Pl g wBL Yl e wld (JaP esle Slaxi dlgnl i adelo cllis i 2 glp
WDgh 29598 cblis co s le ) e j0 (Jes g 6 ke DU Oguxo

Gy polio g ooliiwl Gloisle (=) buxo 50 J93 B sold cy plp (6,185 aold &G 516 00,5 0 dogd
Cawl oul 00l8 ¥ Jou jo Jgp s gobd (p abold gy £y

ol bad o Y-V s 50 ouls oold ﬂsjl.ml..\a Lol b Jo3 oy s aliold o3l :85910b

o=y Jols? diclo Cblis i (oS
m
Ve |
Ve 1
16 i
Y. \Y

S i yleis b 75595 1 (B0 50 GAieT I Sy g 30 Sl (J3 P (GO Sy el Sne &5 ol b

*! Separation distance
“2 Exposed corner




oaclo J._JIJ._J J> LQULD.J.?LLU iblas kJJlRJIJQ.‘J‘.UJ) u"’-‘“";"—“‘é‘"’:u"l‘“

—

1109 —F—Y—F

lgp bl ool 51T dino g puliane o 45 W05 codi ol Wb el Slilas a5 ST G Jy5 slasols
wiyles wal 31,

03 42 1y g (x5 llinnn § (32 0L oS 45 (gligS dy Wighh sl (50908 9 pedlivans Dol Sl 41 il (Jo ¥ s gole
99 Ot 45 S alold (wlls (S &5 (50 Lol 09 (5519095 by e 53 Al 4igS b JuSCAS 3l g wled il )3
b (A 1) O JS5) S W58 alaiis 90 (o (501 | Job 9 cmsl o0y (6550310l (2190 alold (yud b 5o (golo i alaii
S 59y Y-V i ol )

_____ 7[ -

o

A
\ J

I=h+h+

S5 6o S s 0 dal> oll 0 S
Wigd coai P o 199l b Mg 0T 40 wls e suilivgs isle dlgo lawgi ;51 o « Jo3 s gola
Dedisn 93 GO W (5395 41 e gyl 50 35250 Cugb) g Tk
Byl mtbo ol ygiand il Y=V ks b ollan caliold Sy 45 Wigd o loilr Gl (Jo3 slogole 45 09 g0 Slociiio
0055 bl 3 o yoxiy g Lo yd (oled g
s ) O ygeo & Cewl Sow anes Ayl Cblis coxi sl jl &5 adclo cblis piuaw SO Jop s gole
1O

Ngd S b mhws 595 ¢ oleiee 1) J95 ol bl suds aidlu Jludl JB uf olgo 31 Hlgs ST -
...\.So)f 1yl

43 Continuation
4 Gutters
5 Water spouts
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% Readily combustible material

T Mounting brackets

*8 Thermal equivalent conductor

* Test joints

% Single integrated structure earth-termination system
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%2 Earthing enhancing compounds
%3 Electrical coupling effects
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%8 Organic materials
% Benign soil

80 Clay soil

&1 Moist soil

82 Fixing
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83 Soft drawn round conductor
8 Round solid conductors

% Connections

% Brazing

57 Welding

68 Clamping

8 Crimping

70 Seaming

™ Screwing

2 Bolting
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"8 Earth lead-in rods
™ Solid tape

75 Solid round

76 Stranded
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[2] NFPA 780:2017, Standard for the installation of lightning protection systems

[3] IEEE 998:2012, IEEE guide for direct lightning stroke shielding of substations

[4] API RP 2003:2015, Protection against ignitions arising out of static, lightning, and stray currents
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Material Configuration Croas sectional area * Recommended dimensions
Copper, Solid tape >50 2 mm thickness
Tin plated copper " Solid round * > 50 8 mm diameter
Stranded * ¢ > 50 1,7 mm diameter of each strand t
Solid round > 176 15 mm diameter
Aluminium Solid tape =70 3 mm thickness
Solid round =50 8 mm diameter
Stranded ¢ > 50 1,63 mm diameter of each strand
gu?mﬁzuﬁa;ﬁgy e Solid round =50 8 mm diameter
Aluminium alloy Solid tape =50 2,5 mm thickness
Solid round =50 8 mm diameter
Stranded ° > 50 1,7 mm diameter of each strand
Solid round > 176 15 mm diameter
Hot dipped galvanized Solid tape =50 2,5 mm thickness
steel Solid round =50 8 mm diameter
Stranded ¢ =50 1,7 mm diameter of each strand
Solid round > 176 15 mm diameter
Copper coated steel © Solid round >50 8 mm diameter
Solid tape > 50 2,5 mm thickness
Stainless steel © Solid tape > 50 2 mm thickness
Solid round =50 8 mm diameter
Stranded ° =70 1,7 mm diameter of each strand
Solid round =176 16 mm diameter
NOTE For the application of the conductors, see IEC 62305-3.
2 Manufacturing tolerance: =3 %.
°  Hot dipped or electroplated; minimum thickness coating of 1 um. Tin plating is for aesthetic reasons only.
¢ Chromium > 16 %; nickel > 8 %; carbon < 0,08 %
4 50 mm?2 (8 mm diameter) may be reduced to 25 mm?2 (6 mm diameter) in certain applications where mechanical
strength is not an essential requirement.
®  Minimum 70 um radial copper coating of 99,9 % copper content.
" In some countries 1,14 mm diameter of each strand may be used.
9 ITé'lg é:égzsé sectional area of stranded conductors is determined by the resistance of the conductor according to

% |EC 62561-2:2012, Table 1
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Maximum electrical

Tensile strength

Material resistivity
uom N/mm?
Copper 0,019 200 to 450
Aluminium 0,03 <150
Aluminium alloy 0,036 120 to 280
Steel 0,15 290 to 510
Stainless steel 0,80 400 to 770

% |EC 62561-2:2012, Table 2
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Cross sectional area ?
Material Configuration Earth Earth Earth Recommended dimensions
rod conductor plate
mm? mm? cm?
Stranded =50 1,7 mm diameter of each strand
Solid round > 50 8 mm diameter
Solid tape =50 2 mm thick
Copper, Solid round > 176 15 mm diameter
fin pla'efd Pipe > 110 20 mm diameter with 2 mm wall thickness
copper
Solid plate >2 500 [500 mm x 500 mm with 1,5 mm thickness ¢
600 mm x 600 mm consisted of
Lattice plate 9 >3 600 |25 mm x 2 mm section for tape or 8 mm
diameter for round conductor
Solid round =78 10 mm diameter
Solid round >150° 14 mm diameter
Pipe > 1400 25 mm diameter with 2 mm wall thickness
Hot dipped Solid tape =90 3 mm thick
galvanized - -
steel Solid plate 22500 [500 mm x 500 mm with 3 mm thickness
600 mm x 600 mm consisted of
Lattice plate ¢ 23600 |30 mm x 3 mm section for tape or 10 mm
diameter for round conductor
Profile e 3 mm thick
Stranded =70 1,7 mm diameter of each strand
Bare steel Solid round =78 10 mm diameter
Solid tape =75 3 mm thick
. 14 mm diameter, if 250 pm minimum radial
> h . n
Solid round = 150 copper coating, with 99,9 % copper content
Solid round > 50 8 mm dlamgter. |f.250 umummlmum radial
Copper coated copper coating, with 99,9 % copper content
steel ©
- 10 mm diameter, if 70 pm minimum radial
S )
Solid round 8 copper coating, with 99,9 % copper content
. 3 mm thickness, if 70 um minimum radial
=
Solid tape 90 copper coating, with 99,9 % copper content
Solid round =78 10 mm diameter
Stainless steel | Solid round >176" 15 mm diameter
Solid tape > 100 2 mm thick
NOTE For the application of the conductors, see IEC 62305-3.

% |EC 62561-2:2012, Table 3




oaclo J.:||J.:| J> LQULD..L?L»J iblas LJ-QR“JS.'LLU)

s i o e

Manufacturing tolerance: -3 %.
Threads, where utilized, shall be machined prior to galvanizing.

The copper shall be intrinsically bonded to the steel. The coating can be measured using an electronic coating
measuring thickness instrument.

Lattice plate constructed with a minimum total conductor length of 4,8 m.

Different profiles are permitted with a cross sectional area of 290 mm?2 and a minimum thickness of 3 mm, e.g. cross
profile.

Hot dipped or electroplated; minimum thickness coating of 1 um. Tin plating is for aesthetic reasons only.
In some countries, the cross sectional area may be reduced to > 1 800 cm? and the thickness to > 0,8 mm.
In some countries, the cross sectional area may be reduced to 125 mm?2.

The cross sectional area of stranded conductors is determined by the resistance of the conductor according to
IEC 60228.
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Tensile strength Maximum
Material Configuration N/mm? electrical
! Igurati resistivity
Earth rod Earth conductor Earth plate uQm
Stranded N/A 200 to 450 N/A
Solid round 200 to 450 200 to 450 N/A
Solid tape N/A 200 to 450 N/A
Copper 0,019
Pipe 200 to 450 N/A N/A
Solid plate N/A N/A 200 to 450
Lattice plate N/A N/A 200 to 450
Galvanized solid
round 350 to 770 290 to 510 N/A
Galvanized pipe 350 to 770 N/A N/A
Galvanized solid N/A 290 to 510 N/A
tape
Galvanized solid
plate N/A N/A 290 to 510
Galvanized
attice plate N/A N/A 290 to 510
0,25
Steel Bare solid round N/A 290 to 510 N/A
Bare or
galvanized solid N/A 290 to 510 N/A
tape
Galvanized
stranded N/A 290 to 510 N/A
Galvanized cross 300 to 770 NIA N/A
profile
Copper coated 600 to 770 & © 290 t0 510° N/A
solid round
Stainless Solid round ° 500 to 770 400 to 730 N/A 0.60
steel Solid tape ® N/A 400 to 730 N/A '
?  Yield/tensile ratio 0,80 to 0,95.
°  Chromium > 16 %, nickel > 5 %, molybdenum > 2 %, carbon < 0,08 %.
¢ Calculated on full diameter (copper coating included). See Annex E.
N/A = not applicable

aA .
Lmew 9 lic Slp =9 polie #-Yo Jgux

Application Values for I, Values for /.,
Connection on LPS _ 1 kA _ _ _ _ 100 kA
conductors 8/20° 10/3502
Connection on SPD 500 A _ 20 kA 40 kA 60 kA 80 kA 100 kA
conductors 8/20° 8/20° 8/20° 8/20P 8/20° 8/20°
Connection on LPS and _ 1 kA _ _ _ _ 100 kA
SPD conductors 8/20b 10/350°
@ The 10/350 impulse is defined by three parameters, a peak current value loeak: @ charge Q and a
specific energy W/R (see IEC 62305-1).
b The 8/20 impulse is defined according to IEC 60060-1.

7 |EC 62561-2:2012, Table 4
% |EC 62561-6:2011, Table 1
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