A2 AFE T Y HE Ax¥" 74 FAA

AR AFE 59 ¥ B3 A2, A1E: 9y

(KS C IEC 61024-1) : lpage ~ 33page
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H1E ds= 32| I 23 Al2H

M 2 o] 42 1990 #Al1do = 3% EC 61024-1, Protection of structures against lightning -

Part 1@ General principlesE ¥ sl 7|<2Qd &3} F249 A& WAsA & 2Ads =ik

FA ol

R —

o

H

>
ook

o] G0molate] Uk AT g@ ¥ W A=HILPS)e AA B AFel 44 o
FA e WelelA A e g,

= p=4
D) A%FE el S, WA P BAN 2
93-9] B4 25

- 60mE 2RI} dFE i H BEZ A2GY(LPS)S HA F A|FqAE= 2.1.2 w7
Al A FAY E AAY e FHEeu, 53 HE #Ad AL AEEF]Y 80%olY F
2Ue giyoZ o<y I8 1 FE>.

- A& gd H BZ A2H(LPS)S] HAAE H HE A2ge HaoRE KS C IEC
61024-1-1 "+ BZ A|2de BEIZFF9 A% 43 "H BZ AJ2g AP HR“ 2|3}
of ¥ HZE Al2dgo] EHQ sigu AFHI g& & o] 7F 3 H BIE A|ZH(LPS)
£ HA8lefoF gty



il A7 lETNGTON SyStem

R g Fadiug al rolling sphasa

&2 1 Design of an LPS air-termination according to the
"rolling sphere” method (27 : IEC TC 81 CD & CDV)

2
of 74 111el vyl AxH=3 2 iy &

=
g Bl H BE Alage] A, Al AR R FARE e @ JRE A

-
lo

A

’

1.2 20 & Heo|

of FANA theel oAt 4 gH

1.2.1 <= (Lightning flash to earth) : &3 A Alojeo] WAst= WHo=z 13] o]de] 4
sk},

ftlo
H
QL

-4 g A= FA=EE EF X

1.2.2 A (Lightning stroke) : & ol ojA] wd ub4d,



1.2.3 ¥ A A (Point of strike) : ¥ A o] A,
H I - supe] dEe] st o]k ¥ A o]

A

5

1.24 B3 H ] (Space to be protected) : ©] F

Al 2~®I(LPS : Lightning protection systems) : >¢] < FTNE B35sl7] 9l
2®o] HA o] Ayl oot Y ¥ BT "]—’Z%]QE T3 E T
79 LPSE 9% LPS ®E W LPS shuwteoz 74" F1 9.

A

- X HZ AA2H9 HAE KS C IEC 61024-1-2 "X HZ AAdH9
Z HAL“Y T8 178 B3E AAE HASZEE“Y <5,

HA, AE, FA#

2
T

Al =¥l (earth termination system)2 = -/ €T},

H
T

=]

126 9% ¥ ®H3&F A]~=(External lightning protection system) : © (air—termination

system), A3IEA Al 28I H A

2% Al~H"(Internal lightning protection system) : HEH$] oA = HAFeol HAA

241717 9l5te] 1260 AT A Z2rbet=

2= _;137(]

HJ
x.

2t ¢ LY, SPDEA, AgE

2 Q7] A& Al=HEs YA/ & 2.

(EB : Equipotential bonding) : ¥ &l 2

=
]
B

O

129 #3HE A ~"(Air-termination system) :

1.2.10 213} =4 (Down-conductor) :
3l QR & BTG A|Ado g

.

= =
Z(j‘lT'é‘

1.2.11 #HA] Al 2= (Earth-termination system) :
Al 2=¥le] o K-

HlaL - A7 =

ol

1.2.12 A= (Earth electrode) @ A<} A AV|Hoz2 HE3I M

A zRe @ PR w1 A%



1.2.13 3 HA=(Ring earth electrode) : F1EFE 5 99 thAA ofg] = Ho # Fx

= HAT

]_

il
ol

74

- Y FHASS dEY 9F FHo] e} ¥ FE FHE FYHE BY F§A5(2332) o).

1.2.14 71% A A =(Foundation earth electrode) : AEE29 ZAHE 7|z wjAde HA=

- J1z FAFe AE BHoE ¥EE NS F= AL A9 FoHe] . FAR, FA4,
A8, AAYG JANEE, ABFA 5). )z ANFL A58 J2PEE YNFOE 4

§ ¥+ dge YEH oAg BY FA Tl ok

1.2.15 57 A A & (Equivalent earth resistance) : A A3 HAAF] =3 ghel v, ity oz &
Alol dojya] ek=th AAAI =" 888 el Y] 93] o] v E #HH o2 AFEST

1.2.16 H A A (Earth—-termination voltage) : A Al ~&l3} x| Alo] o] A A}

1217 ¥ BE A2"eo] “2AA” AR A ("Natural” component of an LPS) : ¥ B3I B2 & 939
58] AX|stAl= Fskov o B Vles st A
B3 - o] §olo ALE o E W ofgie} 2
- “Ad A" 4= }-(air-termination)
- 21 A

3
- A" A

- ‘AdF FHRAE AFEY FH4 FERES FYIE AEEA 214, E 29 ¢
ANE B FH2FA o]yo]ojof stn, 1 o] fAFEY +HH gou PTEHE HoJoloF
LIg=4

- “AAFH FHEAY"E KS C IEC 61024-1-2 " H3E AN2ge d7, AF 88 E 4
AF“9] T7|E FARAYYG e Ao, dE2 AFEY FF, HFZ, F5A AEY, F£9%
ol zZF o},

© ol
=] =

=

ol
ot

1.2.18 5% AH](Metal installations) @ B9 oA 54

rom WHTEE, A, deol
g Jtel=ed, #7148, s 2 F2E UE 52 45 4 2

o] ¥ AFo A
28 TH & 5 dE FEA PR

1219 ¥98 vHBonding bar) : &A v, Alee =A48, AdHAd, A R VE AclES H BT



A 2

2,

| 2= &

s

w}

T 9
1.2.20 ¥ 98 = (Bonding conductor) : 5& & =4
- 89 E EA= g4 HH, AsY EAR, A, 4 B JE} AolEH FA ALY
AFole] FARIAE FHA 83+ HEHOoZ Al gl AS Zer.

1.221 23 <3 dE(Interconnected reinforcing steel) : A7]& dZAlo] i 7+

L)
e
P
Ay
i
<

1.2.23 etH o]l Z A (Safety distance) : Y&t Bl o] WA R ¥= HaHYWe F =H1AH &

ke HAaAY
1.2.24 A A A Ze A (Surge suppressor) @ WA, AR, A GH 5 BRIH We] 251 A
olo] NAMYE Aldtats A

- AR A Z# A= AR BE F(SPD) A&H= dF FFo|G FAE 2Eo

1225 N8 HEHd(Test joint) @ ¥ BE A|2~d FARRY H7|Z ¢ A1 A

=5 AAsta AR HEA

B\

[e)
A&

Al

A
i
¥
¥

- AgE BSdol BE, YE, §47) 59 g2 g2 & AL ‘FANGeA 2 52, o
A& F+HE §E “HANFEAF o] #oh

1226 HZWHA ESHE F ¥ HIF A|~"(External LPS isolated from the space to be
protected) : ¥ AF{FE AEe} HIH7 HFHA FEF: FIF Qe AJ2gS wxg ¥ ®

3 Al2dE

- Bogiyd Eelop] A oF H HE AJxdoz AMF F Q= HE
stz] A3 dEojy e ZFRE ojFsted Mg HIHH & d=



1227 REHYolA ByEx & o ¥ B3F A ~®(External LPS not isolated from the space to
be protected) @ > HF AR HEHAT ALE F JLEF FEF AstEA A|AFHS X3 ¥

B3 A=H

- HA2E9 SFEFE= KS C IEC 61024-1-1 "H HZ A|2dg9 HI5F9 HAF“9 a4 &

19 2ok
AYE 1 HEES 5T £F
A=go _ )
289 | azea 99 CEERL

7809 e, A 2 #AHY £

= Jutxoz Ao} WA wad EAo] da S4F,
SAe dAzel e Jue nEAY dFEdd BE o]F4F 9
53 |8 AHN SN2 do} ARFF Aede mFoz SEo] FA

g 9¢g

5, g, |FUlHEN(EY §)9 &2 Ed B
Wy 25 | B4 JdREH nFgez Y] Ad

(z gz)| % EF o 3
A}, FY |9 dF F1sd B4 FH, AFEH nFF to]g o &4
AT, A &
g, 294, |99 GF Frete FFAEF SAoA BHE Fu AFo]
HEL G2 APFEY FFE o]z
AZAG G | AZE mef 271 Fgo] Jor] FHYe e Hs
)} L 7] 3]
TEDT  |mawe pug 47 #Ave £
B A AGF
e LIE 77 A2 &4
{]7‘;1;'_ 3lAEHo] Ye=|3tA S 9§ cIZFH HIHFE £
N AT
L ;;?
o] & 5} s 3} 5] =] = o HH=E =
Z;: Sozey |07 L THEA FAG Fde] HHE &
TE | 2 29R
gy

- |(YE% d9dT
s

A G Ao A AHE JpAE T FAY} SHAYA




Ja - BEdpleld ¥ BE Axgle] ¥ JPFoRNE TS BEdE FES e

- BEHde ggE H B ANXYS A FP MYk e H B A2HO S
o 9 HeFEHEE YW ALE, J¢ HISsHS d¥dSEY e HISFFN, §
THS5EY Ffe RESHFNE 55 HEHE, JAzd ¥ TLEJ o Y92 =24
o

- ¥ 2o A2y HEFEF gig &L KS CIEC 61024-1-1 "5 BE A|2g9 HEEF
o

f&E 2 & 25 AAH ZEo550 e &S
HEEF H B35 Axdo Z8(E)
I 0.98
g 0.95
m 0.90
v 0.80

3 2 23elE #AFZ S(Reinforced concrete sturctures)

T 21S wEete 45, ASZAYE AFEYY Hd7 32 A7Ho2 dFo] vk g

a) T4 @ 78 v AEHERE o 50%7F EFHAY d71FH dEAe]l fFAE 7 d=F dilst
A Agd A

b) 24 A= SHEAY AAY HA 200 ol FHHIL VA AEAo] FAEH F UA=E dist
A A&d A

c ALY HA71A AEAHE MY ZElAE ZAYERY Y AFT ZYAE ZAYE {4l AL
oo .= FAHEE gt

- A2 FI1F dEHola gL HAIAY 02(Q) °l3E FA G -5 Lotk
(27 : [EC TC 81/212/CD)

- A2 238 E AFEL KS C IEC 61024-1-2 " B3 Ax2do] HA, A&, #x#z Z
HA o] B&A A(7H)E Feoh



2. QB k| HS A|AH
2.1 &

2.1.1 AREALE

2 AYT FEE FHP 29 A AAToRA FII daHh

- AFEY] ¥F B SR HAFHE ALZ 214 F 29 ot AE ¥ FHE FA o]y
3

e, 8 E= o/H FHE I AEES ZE
- E39 X HdL KS C IEC 61024-1-2 "H BZ Al=d9 H7A, A&, #A#2 & 4

Aol 28 2 28 4, 28 5, 38 7, 28 8 28 9, 28 12, 28 14, 28 15 28 16, 28
38, 28 43, 28 46, 28 47, 28 49, I8 54 ¥ 8 558 F gl

- Efojgl Fe w3 FHO Y& BAGel TLA FHEeH = FY AHY“AHY
ESE ¥ IEC9A+ ”Radio-Active Air-terminals”& Al-48 + ft’2 73)9 FALE
3ty EFoz rFFd. (ZAH :IEC TC 81/214/CD 5.2.1)

2
pls

- AEEY ¥R FE 2R Jejz dXEHE Aoz 214 29 93 A2 L H&
T o] e A, &, HE & ALES

- FHEH] Hx AEL KS C IEC 61024-1-2 "5 B35 A2de A, AF #Ade 2
FAAe] 28 2 28 6 28 10, 28 16, 28 17, 28 21a, 28 31, 28 39, 28 40, 28
41, 28 42 2 28 562 Fmeo)

3) "l Al (mesh) = A

()
e

E YyF Es SHP 2F E& AolA FHE HAHE AL, 214F F 29 9

I A8 ¥ H2F 101*«7 A, &, WL 5 AFE e

- mA] EAY HA EL& KS C IEC 61024-1-2 " H3Z A2H9 HA, AF F&F
g ZHAF “o] 5 11, 28 17a, 25 33, & 34, 28 3538 37, 28 39 B IE 428 Fx
gt

Ay

oy



-
)
-z
>,
[>
0%
Lo
=
B
rlr
3]
T
ko

ARl Ao ot eE R AlAE AAA vEe WHe R

- AFE HAFE= L A2 s BEE FEE AlAg Alo]o] vEo g HE
Jh dF e ' Yo o] o= AL Vo E i HOoEA, F 17 o] AFE] H
e & Fol]o Mt HEZHa)S EfE}/I 2z geld.

- HsZYe Hogdo] mE P FA G G wo] o3t AFE FHF It

- B35Z o] 9§ HEWee= KS C IEC 61024-1-2 "5 B3E A" HA, AEF FA
aa ¥ HA}e] 38 2 18 3, 28 4, 38 5 28 6 28 7, 28 8 28 9, 28 10 ¥ 2
B 21b, 28 46, 28 47,38 54, 28 555 Fu o}

b) 3] A (rolling sphere)H

- AFE EAe FHF AJ2F9 i B FEF A2g Alo]o] v fjd Begd
TA(FH 2L EA)E FFHE o THF A2F Ato]9 TAF B Fe FE] HH

A& 7oz gt A0, E 19 go] d5ge Buddd na JdAE 7A]
Z7)(R)E HEH H§dt

- 3d FAYL B¥E 2YY dFEH SFHAFE Fgd.

- 3]d FA(rolling sphere)¥ o] 98 BsH¥ = KS C IEC 61024-1-2 "3 BE A~
g7, A&, FAde] R HA e 28 11, 28 12, 28 13, 24 14, 25 15, 28 16, 28
49 8 28 565 Fuet.

rlr #L

c) WAl Z7](mesh size)H

- AZE A5 TR A)AYgo] 28 EE FAojA FHE HE FLoE o] Alo]rl ¥F
o gt HEYLs} REo] Hrjes AL JJHtoE 3= o2, X 17 go] d=E9 H
Zedo] wet mAe F(L)E 24 FHEgit)

- HA 27 & HEFE] da] o]& &  glon, A& YEI FH F-po Fgalt.

- HAl Z7](mesh size) ¥ ¢+ EHIZH L= KS C IEC 61024-1-2 " H3Z AJ2g9 &

Al, A1F, Ade] B AAre 25 17, 28 37, 28 39 ¥ 38 428 Fud

- 38 17 0]9)9) AFE A AT TS 2L Fudd



Lelsh .
> o
L:wA &
3w 47
|
//
Lelet Ll

24) JIS A 4201(2003) p.25914 o1&

H&HIE 2

M3 - o)E el Bk A LH& S e WAs nEaAste BAY BAAL W nE N2W] FRE

IEC 61024-1-2(A % B)E #x3kc}.
E1 Hsydo wE 222 bfx|
BE hm)| 20 | 30 | 45 | 60 o] X T .
g4 R(m) a a a a (m) i
I | 20 | 25| 2]« 5 " —
0| 30 |3 ]2 |« [+ 10 f —
I 45 45 | 35 | 25 | Y 15 S
v 60 5 | 45 | 35 | 25 20
HlZ 1) +EAE S AFAE 2 A dgso 25
“o] A o]9]9] Eol: AEZE
213 1%
S5HE ¥ BHE A|2"e] Ao FFEE A" REHE U] &4 Au] Alele AR 3289
St A WL} Aok arh

fr
2

HERNA SYHA B ¥ BE a9 7 L FER A
7

He 2B Qo AH = F&

7_31
Ao tigh RSHAE ANE o

o Aol 9@ &l 9
2l

al
A FERF AA A7|vE g

- YES ASEFH FHHA HEE HAH H B A2HI F¢ FHE, JEH F FHA

RE(A)T s AEE R FEA A Alolds 329 FHAZ o4 o7 .
- HEE dFEe AP dAHE ¥ By 2P ASEd AF dAGAY, AdEL A4S

EAolo] 7|4 HA &+ .

- 10 -
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ol
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of ogk gF

SHIE
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al

]

A A7 25mmeldel ARE AdE FEAe] W G2z Az Yt
H

o

-
o]

H

=

F 29 A xE

1

o

7 t(mm)
|

L

T

H7F 8

T8z 2 FAZF 0.5mmt o] Yo]H FEFE ALE & F .

o

A apio AF 7t gAY BLHo] H4H
T

A &
Fe
Cu
Al

SPIEEE

BEya

HI

3} o] 1] X]( Minimum Ignition Energy)°]3o] &

ted AAHE

2.2

]

Zro

Hed e ohs

o] 3]

bol MAR A Abol el

S

HK

!
ool
oF
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’ %zi”/z?/f/x’

HA5EH o]Fsled 5§ HAF ¥ HZE A2y AgENL dA5E U g4 Hujef 32
of ojgt ¢t Aze] o] o2 o]F 3fofof gl

AZE HEHFHoz HXH H HE A|2g9 Qe 319 oA FH9 £F& A F
StAY, dEFE U A HHj9g 329 o ¢ A o]y oz o]F oo gl

etEML go] BAXAQ FrE ojujd HA7FA BHE A& = o ou, A
W gho] wjXshe FAPYYL 93

etELdo] 25 179 Zo] FEE FHol= FP & H27F s 3202 Ao A
g] o]yo] Hojof gl (& EY, ZAE AEZ Bigdo] MEFY 3¢+ 23 4
2F F(s)S 0.1x 2 ¢.)

QletEMe AMEAEE KS C IEC 61024-1-2 " B3 Axg9 HA, A|F, HXHz Z
ZHAL“e] a8 21c, 28 21d, 28 23, 28 39, 28 41, 28 54, 28 55 28 56 ¥ & 57
£ Fudd.

225 “AAA" FAEA

O

AS= 59 e 2 A" Jeedor Hopw dAnt
a) Tl A e A dn
- b FERte] AT ASAE 2429 g el AR el e A
- A7PF 5 JetEAoR AE g ol dd A
HlI - LogE&A s dAARE J5stelx dr
2. WS At ow AbgaE A2 55 9 dAIT
b) A5= 5o w&5A 724
o AFE o F3 HED A
Hlal - LY AEYAs 2AYES A, ¥ HE Aladd HEe A o Al o nhgAstA] 2 7]
A FEFee $H7F gl Fol
d) ool A Ad FA, 59 dd 2 554 Ad 9o B 724
- A717F el wE 2 At 2ar B3 57 0.5mme] e A

- 14 -



9 %ol 2429 aFAHel AFAAL A T3] 27l Immel 3t
$Alel AAE 2ol 100lemle] ¥

Ag7ze 3% FRAY A5E 59 45 453 A0 AREHOR AT de= 57 Y

- QlslEdoZ Al gHE ANEH HLFJ) = 252 F 58 &3
- AFEY FEA FERAG AFEY Y35 E F£d FAE JdELHOZ A& g 7 gloH,
ojm 37 Y EAE= g & + Y.
- AFEY BA H HFE PRAE 252 F 59 FH2=7] o]¥oli, FAI 0.5mm o]gFo] H,
TH H71F Aol HE, &F, 4F, A 2 EE EE Yo daAY FA H
HE 7EA 59 7HFo] Immo]sfo]AY} FAzte] HAX & FE9 wF o] 100[ ca'] o] ¥
o AP QeELoZ ALE & 5 3T
- AdF 7 R 9g QslEXL KS C IEC 61024-1-2 " H3Z A9 HF, AF
A He B HAYe 28 42 ¥ 28 58& Fueit.
226 A8 HA&5H
A A A5 Aesta M| AR AMEshe A, FA Alaglde] & A
ANEE HEHS AAstolol doh AdE HEHNE S ste] 7 T2 AE 5 glojor st
A 2= ofo} gt}

- A& HEH AHAELS KS C IEC 61024-1-2 "5 HZE AJ2ge] HA A& FAH
2] ¥ ZHA9 g 21d, 28 29, 28 37, 28 39, 28 41, 28 42 28 54, 28 55 28
57, 28 58 ¥ 28 598 Fudlx, KS C IEC 61024-1-2 "H B3Z A|2dg9] A7, AlF
FRIHeE] B HAo] BEA A(FH)S 2B A7 ¥ 28 AsSs Fudr

2.3 XA 2H
231 drAtE

AP BAGe WA )X

HA Al ARl Fosith 2y dubdogs v

Ui x AFE GAR BRI AAAE FAN L G 2717
AA G AR,

Wol uFAse], RE YABHA(F, ¥ 2

=
A

> o



- HA A=Y L fHTE 4049 Zo] A5E FEAIR) HASE o]&ds 8 Y H

A Al2HE A3
- O35 KS C IEC 60364-4-444 " 7] 48] AX7] F&f @] “BFiEeo] I8 5 KS C IEC

60364-5-54, 2 KS C IEC 61024 mE A& ANegd A A=2gd“S Fugr

- 16 -
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FEA P2

3 Age A=Y
D 0 AT e
FEALS 227

&2 4
(2H . KS C IEC 60364-5-54)
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& 7o PAFo] ALgH ool
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943 w= Az 44

L
-
B9 % 29 44 A4 AEGIADE AT S

2
~]_V -

0 500 1000 1500 2000 2500 3000p(fm)
vz - g I~Ve WAAILE po} FHslc)

Hoedol wE Fx|Ze 22 ol

M
o
no

- ¥ BE A2dE FAFozE ARE
Argate FAYAT, JAdd 5& AL BAY IAF 2 A28 Az FNF 5 4

i

Equipotential Bonding in Agricultural Buildings

Panelboard

Rebar, mesh or similar
Copper bonding conductor not
smaller than No. 8 {typical)

H&EIE 5
(27 : IAEl Source Book on Groundimg 7th Editation
Fig.16-7)

- 18 -



- X AFo] & F(q: YA Go|uf A Y F)E HAF 222 Qi AYE FAE

T Jd= FHY AFE AHETH

B ”‘o

- AY HAFE o= HE YFFFHY FIIFHQ FABFIF B HAF o]H, TL
Z AYg¥ds9 tsHo] Jeornz HEHY 9§ AlugE HEZ
- A% FHAFL T8 29 oot HZ o] oot HAF9 FH4 Ho]2 d1FH, 737 JAFE
ALg3lE F o= o] 7E7°/97 0.58] 2 gt}
- #3& HAFo mHdfEIL KS C IEC 61024-1-2 "HEZ A2de X7, AF S8

g A9 38 60& F zltf.

2332 BY HA=
A AR F(EE )2 HAF)Y , &4
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HAFE dAd}e] o]g Y5 E Jtee o8 FE2E dHdY FAYN FAHES &
(oo gt AFgL KS C IEC 61024-1-2 " BZ AJ2go] A4, AF, @z ¥ HA}
“o] 28 61& FuFl)

- BY HAFS AFEF £ FE YFTEE Aetdn Y5 YAFoE FLFQ
HAYgso] ¢ HL28 Ho.

- BY HAFoz A9 HIL JdFyH2 HYPAE b9 FAWAF(r)L 25 29 9
YR FHxdolBr] Aol oju Hi WA E(r[m])E BEY HAF ¥ HAL

A2
[mlojglz & o r =" ot

- gof FAURFo] HAF H dojHy HL FPo= HAY FHAFo)Y FIHFYASTE
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3t EFES TAFJAFTOE 3le FLds FHAF do] Aol 0.59(lv= 0.5(11-r)) °] &2
Z 3.

- BY FHAF9 mdAYL KS C IEC 61024-1-2 " BZE A" A, AF HA&
2 AA“e] ZE 39, 28 41, 28 42, 28 55, 28 56 ¥ 28 67& Fusm, KS C IEC
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% 53 798 79k
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- AFE YR HH EXRY BE AY A2d, FRFH = 59 EF Yo
- gurzol ¥ H3$ X Y(LPZ)9 FEL o gt
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LPZ 13]Y

O
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LPZ Og

Water Underground
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-$~ Bonding of incoming services directly or by suitable SPDs:
SPDs (class | test) required for services incoming from LPZ 0,
SPDs (class Il or Il test) required otherwise
——— Bonding network

HHIE 7
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Shield LPZ 1 ﬁ b, Ho

B —

————

LPZ O
Hy
Shield LPZ 2 LPZ 1 H,
LPZ 2 ;,./,«/H:
Apparatus SPD SPD 1/2 SPD 01
{victim) @, O
i
TR T Ug . b
Shield (Housing) B e o
Partial
lightning

current
Figure 2a — Full LPM system according to IEC 62305-4; Apparatus protected
against conducted surges as well as against radiated magnetic fields

LPS [No shielding) ; o, He

P

LPZ O
Ho
LPZ 1 H,
A';/Hu
Apparatus SFD (SA) SPD (SB) SPD (MB)
{victim) - @
e Sl r—
s, 1 Uy, 1 Ua
Shield {(Housing) B o p
Partial
tightning
Figure 2b —~ Minimum LPM system according to IEC 62305-4: Apparatus protected

current
against conducted surges, but not against radiated magnetic fields.

LPS {No shielding) ﬁ fa. He

-

LPZ O
He
LPZ 1 Hy
="
Apparatus SPD (MB)
(victim) >
Uy, Ue |
Shield (Housing} R drie
Partial
lightning
Figure 2¢ - L.LPS according to IEC §2305-3; Apparatus protected

current
neither {suitable) against conducted surges nor against radiated magnetic fields.

H&IE 8 LPZ T=0l /8 SPD H& A&

(27 : I[EC TC 81 CD & CDV)
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M3 - o] gL 7 %7} geo] AT AF T 48w}
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HAE ¢telUe XFE KS C IEC 61024-1-2 75 BZ AAde] HF,
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- H H3s AN2YE ASEH FHY B2YE A & A7 H EZ A2ge UL
AEFE Yo F54 Hu] Ee A& =7y FEY FAE Ao] o]FAE(s)E Akl 2] ¢
AFAB(d)o] Y &2 ¢

- ko AT HAH AT)E FHE& G o 95 H HE AN2HoZ [/ QlSEM
S &3l9 HAHE FPE ke=1, H HS AJ&go] 2] o] ¥ HWE QAsELHE F3l9
AEH e FFE ke=0.66, H BHZE A2Ho] 17] o]go] HFZZ AZH XY FH9 <&
& §3l9 HAHE F-PE ke=044E F &9t}

- km(o]ZAE #AE AT)E HE& & 9o Z2HE AFE ¢ FPAE 055 FE&dH.

— MO e 9 29 IS HoAAFE QAELA ] Ho))L H BHE AAHI
AslE o] AFES EFE vl B Y YEHo A2 dH ANFAAY 3¢ Azglo]H,
o]o] g Zo] 23L& KS C IEC 61024-1-2 "+ BE Ax=do dA, A& Hdz 2
HAree] 28 18, 28 19 ¥ 28 208 Fu 3.

- A7) AL QdE Alo]o] 7FF o] 20m¢el FP FEFEE, 7ZHFo] ojRT ALY FHL
F-d& KS C IEC 61024-1-2 75 H3 A|=do] A, A&, #A#A E HA9] Z 2
28 32, 28 33, 28 34 & 28 358 Fu gt}

- AL X E FHO ME Kce ts Z5 IR
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HAHE 4
= 0,33 (0,50 | 1,00 | 2,00
c...distance from the nearest
N down-conductor along the
« ?/(ﬂ ke | 057 | 060 | 086 | 0,75 ridge 9
- h...length of the down-conductor
?/ﬂ from the ridge to the next
: 0,47 0,52 0,62 0,73 equipotential bonding point
i‘_/‘ ke or to the earth-termination
N system.
/S The vaiues of kg, shown in the
o tabie, refer to the down conductors
L 0,44 0,50 0,62 0,73 ’ T .
[m’/ﬁ ke represented by a thick ling and a strike
b paint,
i . The situation of the down conductor (to
; be considered for k) is to compare with
T/{R ke 0,40 0.43 0,50 0,60 the represented figures.
. The actual refation is to determine. If
"i;/ \ this relation ranges between two values
_.),./c/ o k¢ 031 0.35 0.45 0.58 in the columns, k. may be adapied
: .\'l - : ' ! ! ) accordingly.
1 Note 1
Additional down conductars wilh
ey more distance than illustrated in the ligures
A 0,31 0.33 D.37 Q.41 are of insignificant influence.
L(\ ke \ . 3 ;
i Note 2
In ase of interconnecling ring-cenductors below
. the ridge see Figure D .3
b
£ ‘ﬂ ke | 028 | 033 | 037 | 041
Y 1
b
A
\/f\ j ke 0,27 0,33 0,37 0.41
A
{\f\
h ‘.n 1 kc
. ,/f*/\ (AW 0,20 0,23 0,29 0,35
K4
i

2 A BEE FANE SHH B AF e}
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vl - 1.z Lo i3k LPSe &8 HE FTo|th
T+

4.2 FX 2| 2 HAb

42.1 HA H 4
Arkel 542 b5 AMgS #eleksd vk
a) ¥ B3 Az AA A oy
b) ¥ BE A|Age] FARATE 5 FEd FdEjolal AAA Y Ve E AT ¢ Jlon 4o

O AT F/hE 9Y EE FREo ¥ nE Axgor Bdol HAY ¥ nE Axsg Hgo

1 O

422 A 25
42100 @Al GAE HA B
- A=E9 AAX Fo mAd HAZFE A=A Y3 AAF

- ¥ Ho Axglo] AA%E T a)ot b)Fel uig AL

- BE Fe BRe RARAT Bzl 2@ o0 s Fr1M0R = ), b) 2 o BE
g, el FowE dHEe] MAL we Ao FAAUL W a), b) L ool W kA

423 A B wy
A71AAE H e AlAde] AR e gAY E T VA 3ol Aol 2w A

A A wg B

- ¥ B3 AJ2d9 &A= KS C IEC 61024-1-2 " HZE A2Ho HA, A& #AH
2] @ HAI9) 6.& Fugrl

- 3 H3E AJ2dge HAlE= KS C IEC 61024-1-2 "3 B3 A2H9 HA, A, #A#
2 HAY 7.8 FuFo
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HM2&d HAF= 59 4 25 AlAH
H15: UdFE-H1 & X EAL B A|AHCS HSS5Zo| MA

M &2 o] 74L& 1993dd] Al o 7 wald [EC 61024-1, Protection of structures against lightning -
Part 1: General principles - Section 1: Guide A: Selection of protection levels for lightning protection
systems® Wste] 71&H g3} FA] FHL AANA @3 AGE FAYT Ak,

of el A thgel golo Helst A g}

1.2.1 ¥ AF(Lightning current)(I) : HZA AN 2= AF

1.2.2 3 Z A (Peak value)(I) : S oA > HAFe] FHagk

123 ¥ A7 HF M55 (Average steepness of lightning current) (di/dt)) @ A MA A & HAF

W A" ARE AR A Fatke] AHi) - iw]s HEARY AR - nle® Ui #

1.2.4 WA x££ A7k (Flash duration)(T) @ HZAHANA ¥ AF7F 325 A7

1.2.5 A3} Total charge)(Quotal) - S AYPAIZE Foke] ¥ AF] A F A4

1.2.6 J4¥ 2 AsHImpulse charge) (Qimpuse) @ =29 B 2R Eo tjgt ¥ AFo Azt FAF

1.2.7 1] (kb)) A = (Specific energy)(W/R) : @ A& A] = A7 93] Wilx &= oy

Ll
rie

1.2.8 £3] & (Probability of damage)(P) : A& £ & &= 93 &

129 =498 = (Risk of damage) : AF=A = Aste] A4 = e d Hidt SHAAHETL 24
=)

1.2.10 A=ZEo) 3 72 F A2¥ x(Direct lightning flash frequency to a structure) (Ng) : A&
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A1 dukelE -H2d : X|F B -
I 25 AMA"CS AMA AS,

A

Ao

o] AL 1998We] #Al1Ao s alEl IEC 61024-1-2  Protection of structures against
lightning - Part 1: General principles - Section 1-2 : Guide B - Design, installation, maintenance and
inspection of lightning protection systems& W <jsto] 7]=2Ql &3 42 A5 WA &L
A7k ikt A ol v

1.1 H& el o] 742 KS C IEC 61024-1¢ we} o] 60mo]3ste] ¢
A

o] uk
=
2gle] A7t Algel A&t o] AN AREAZE I 5ol wel H RS A 2gle] =2 A A
&, A R HAARE el =ws TV 9% Aot dAae mA-d AT Fle]l ¥ HE7]Eo]
A& o}
Hla - odAlE AEE A4 /hed nEys ATt g2 PYE e ¢ o
2. 218 4

[EC 60364(2E F4), A= 7] A4 (Electrical installation of buildings)

KS C IEC 61024-1 : 1990, &= 59 ¥IAHH] - A1F : IukA 2 ((Protection of structures
against lighting — Part 1 : General principle)

KS C IEC 61024-1-1 : 1993, AF= 9 JA=Hn] - Al5 0 Akl - Al1d @ AH A -+
B3 Al2"Ho tidl B35 gwle] MA(Protection of structures against lighting—Part 1 : General
principle-Section 1 : Guide A-Selection of protection levels for lightning protection systems)
IEC 61312-1 : 1995, 949 HA7] dd2=o sk BE - A14d © d¥-F= (Protection against
lightning electro magnetic impulses—Part 1 : General principles)

[EC 61662 : 1995, Y=o ozt =493 H7HAssessment of the risk of damage due to
lightning)

1.3 Mo
o] A A AFRH = Fo 8ol KS C IEC 61024-19] W2+ 9o t}&o Hojrt 2 8Hr}

131 = B.3& A A A(Lightning protection designer) 3y BHE A 2E(LPS)Y A AFS zE A

M3 - M BE AsE AAAS ABA 5 B9l £33 FE

7}

Sl
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- AFEY H HZ A2H(LPS)S HA AFE ZFE IL7te IS F Y oo AFH
7] Au]7]| A}, 7B A B Aol Yo oo JI|HAANE dFeZ gt

zt

A

o
it

1.3.2 ¥ B3& A]FAH(Lightning protection installer) : & H3& A]~gle] A]Fo| 224

M3 - BB A2E AARS ABA Ve Bele] £8% SR vk

- AFEY H HZE A2Y(LPS)Y A& AHE ZFE AE7e FoPleAFd Yo g d5H
71 o] 7] €Al F2]EopZl At 7] FAFE A e Ar A eArE g3 e gt

1.3.3 3 =A(Ring conductor) : AHES FHd F2E JAT A AFY o5 EME A8 A=
Ne 4 gEae w4

1.3.4 9% = F(External conductive part) : #i¥, #Alo]E ¥, 54 HE §5 ¥ dAF dH8E £

AT B AFE A9, d=E3E a5A4
1.35 WA EH 543 (Surface resistivity) : A THZ=9 HA H A3

1.3.6 &&A49 H2(Corrosion of metals) : B 7] 4 (galvanic), 3384 -2

=L
-
—_>i'9
g
r]I,
o,

1.3.7 ¥4 A#(striking distance) : KS C IEC 61024-12] F 1o YEed &5 3

ro,
ol
o
k1
2
£
it
i
1)
>
rO
)
r o

ol
o

1.3.8 Wi 23 %=AM(Internal down-conductor) : E& A=E Yo

EHoR AEEHE HAZFIAYEY 75

SIEHL KS C IEC 61024-1 “dwrd o] 2259 A3 FAHRAZ 2&3tr),

|
R
4u
o

i
2
~

o

X
[
N
9
W
o
%0

1.39 78 298 vl(Steel bonding bar) : 29 & =AU 7E A5 HE

= Ao FAYE dASeddA AA ddes BAE vl Fol 9l oF AR & (rod)

1.3.10 A% 298 #AWE (Steel bonding connector) : B 7§ uvlo] o] gl A=E Yo SHAY =
S BAA Bl AEAIA BAA & Aol F4E ¥ AFE BAE HH o R AL AYH
1.311 498 Z=A(Bonding conductor) : A £ nle] H&E=E FE 7He] &5y 298 AdH A
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%3t7] gk B4, ol A A= ZAYE Wl (HEE F oA HEAAD, di= 2AYE W(HE
Hap 2 AdE Alo])ell FATHKS C IEC 61024-19] 1.2.20 Z=).

1.3.12 ¥ 94 vHBonding bar) : £9& =A5 435 HEe= vHKS C IEC 61024-19] 1.2.19 %)
1.3.13 =& H A = (Vertical earth electrode) : 422 WaF = $=2of 717HA Ao Alad HA=

2. 4 25 A|AHI(LPS)S MA

2.1 bk Fo| Apgt

KS C IEC 61024-1°] wet A A= 3 AlxEle] 13449 7] e dgo iy AP A4S

.

BEEE Qojth ¥ BE As"e Y g

oM Be AAAE M wdew g dAVH, VA S WS 7 qdojoF &, dAn sl

(electromagnetic compatibility: EMC)2] Wb g% =xstar glojof Sop(E 1 Fx). T3 o HS
5

AAAE FA Y S kst AR Eae] 2% wE 39 5 glojof & Aol
=

of A 1 Vgt AA o]FoH ¥ HE Alxdo] A3E A bl | 3a}
EE ArIHog fA Bl ¥ BHE Ax"e] {7 #E ZERIOPE H BE AIAPES AHH0R
dElelEdT AS5= s AvE W4T 49, AdA9] o B35 o3 KS C IEC 61024-11 4 ¢
FAE s o HAT RE BFEo] Feluw, FA Aol gl

o] Ao A A=, FIF] Holg A, A, HA Alzx®, 2§ BAH T ¥ HE A
st dad F7ke] 7Iu Al=gd dagle]l AR A4S e AS dFIHKS C IEC 61024-19

- ¥ BE AAYY dA, AF, AR 2 FAE #AGE Jexs ¥ Bdd Badd 4
oJfo = AR5} FAEMC) B A71F RA(HA) @ §PE FAE & oo i,
- ¥ H3E A2 AlgEHE= AE= KS C IEC 61024-1 “dvtg3” & 27 FE9.
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2.2 A Hxt
o BHo Az=ge] AR AATE AJREY] Hell ¥ BE AAA: dd dF

W] #ek EAQ ARE ¥ BE Aladd, d7F da R AA, FulAS Aol Al A
auid, ¥ BE AAAE KS C IEC 61024-1-19] 2.0 we} A55S 4
Boye A4 98 KS C IEC 61024-1-19] 4.9 Aol we} AFES ¥ BHE A|x"oz |
AR stoloF el

FH2 BE o] 24" A$ed o BE AAE A o BE AAES
AAE7] Ystel #E HE AA—KS C IEC 61024-1-1(AF A)3} o] #AAH B)—2 KS C IEC

M BE Azge Ads AT M BE ALY AAE gkt

- X BES A2 HAG AL 1.31 H 1.3.29] 4 ¥

2.3 #<e

At AsEe] A /‘1% loﬂfﬂ H BHE AlaE AR} AleA
TjRE, AS Ak M2 R G714
Fejder AAY = dn AdH AFEe] A5 H B A
o AAlet A DAl AsE, AR, AHeE I Ml B AYATE ArjHer Bof 3 esh
ot

[o_YE

3 oAEE ) A 9=
=

o] ol AFE AfFAY A AkA e 250l AWE i AlojollA o] Fojd Fr gttt
1€ AFE] A5, H B AAF AAAE dasiuy H 2o AAHe) Algatel o sAE =
WS EvlEior ok we A]dA kel A1 gels wel Mg AAAHoR aA H BT AL
dS AR Ft oS B M BE AAge] AAS Al A] te) 2o s oW EHE =ATL
sdasAAY 22 dojs & ] EE 2 FeowH

AZE wgol sl ALH/E dh AFTe] 4A WP WE M nH A Zol Wag
% Za@ 42 @ POt £F AFE 4F T A4

- BZ A2ge] YAAE 29 1 “H Ho ALY YA s8E"E Fasto] HAstojoF 3o
- ¥ BS AJ2"e] A9 FAL A BE JleAEL FY T £2HE AP mH[d FE,
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UL P& T Ee £F ¥ 77 # #

uv
ok
4u
M
o
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2
ok

232 F& g A

H B AAARE A5 AFFE I A5 AAe M BEd 2E A Vs §

W wE Azg AARE W us Azge g teke] A%s) DHE Acka, 1 2o o] #
2 afa w9 gEAsh Ao ¥ B ATAt 54 49 Adg gary o

ol B oy WAxe AAL Bwe walr Al W Fru
W B Azg FARRO A%E sz oge AT

=) S
G Ry ool AEL WEEA A=A wo] Folof ).

Ad =47 AsEe] W

£

4

- nAAel FERel AA, 53 9N A R, Aol AE 5) BE FRANY FHH 94

- A FHoY Fag 429 AdYA Y AR dgdud #¢ 5A9 B9 44
2 gostm $elHolo} .
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U5 AbEel Biste] ghelrt o] ol of gt
- AR 3OS st Al 914
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h v is the physical height of an air-terminalion rod,
NOTE -~ The protective angle & ; corresponds to the air-termination height fi=h, being the height above the

roof surface to be protected (reference piane); the protective angle @& :; corresponds 1o the air-termination
height h;=h,+H, being the height above the socil as reference plane.

(2A : IEC TC 81 CD & CDV)
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1 Air-termination mast
2 Prolected struciure

3 Reference plane

4 Inlgrsection between protective cones
s Separation distance according to 8.3
& Protective angle complying with table 2

< Projection on a vertical plane >
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NOTE - The two circles denote the protected area on the reference plane.

< Projection on the horizental reference plane >

(2A : IEC TC 81 CD & CDV)
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1 Air-lerminalion mast

2 Protected structure

3 Protected area on the reference

plane

4 Horizontal wire air-lermination

$4, 52 Separation distances
according o 6.3

"t Protective angle complying
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NOTE 1 — For legend zee figure 12a.
NOTE 2 — There is a risk of side flashing if the air termination exceeds a height of 80m.

< Projection on the horizontal reference plane >

NCTE = The air termination syslem is designed according to the protective angle gir termination design method,
The whole structure shall be inside lhe protected volume, Compare figures 10, 11a and t1b,

(27 : IEC TC 81 CD & CDV)
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Figure Figure F.13b

1 Air-termiration mogd

2 Protected structure

3 Assumed reference plana

& Protective angle complying
with table 2

NOTE — The whole structure, figures F.13a and F.13b, shall be inside the protective cones of the air-temmination rags.

< Example of design of an air-termination of a non-isclated LPS by airtermination rods
according to the protective angle air-termination design method >

(2A : IEC TC 81 CD & CDV)
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.
R Radius of the rolling sphere according to table 2

NOTE - Air-termination LPS conductors are installed on all points and segments which are in
contact wilth the

rolling sphere, whose radius complies wilh the selected lightning prateclion level,

¢Design of an LPS air-termination according to the rolling sphere>

Air termination conductor
Alr termination rod
Mesh size
Down-conductar
Earthing rod
Height of the air-terminal above roof

R R T

level
Prolective angle

< General arrangement of air-termination.>

(2H : IEC TC 81 CD & CDV)
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R Radius of the ralling sphere according Io tabla 2

< Points at which lightning will strike a building {side view) >

R Radius of he rolling sphere according Lo table 2

< Polnts at which lightning will strike a building {plan view) >

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

Shaded areas. are exposed to [fightning interceplion and need prolection

R Raazius of rolling sphere aceording 1o labte 2

(27 : IEC TC 81 CD & CDV)
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Frotecled space

Referenge plane

Air-lermination rod

Radius of the rolling sphere according to table 2

Height of air-leemination according to figure attachad Ig table 2
. Phnysical height of air-lermination above the herizontal
reference plane

o Pratection angle resuiting from figure allachad to table 2

B, C, 8, C" Touching points with the rolling sphere
€, €' Limit of the prolected area

T opwm

< Protected space of an air- termination rod or mast using the rolling >

(2A : IEC TC 81 CD & CDV)
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3

A
Y

Herizontal wires

Reference plane

Space potected by two paraliel airermination horizontal wires or two airdarmination rods
Prysical height of the air fermination rods abova the mference plane

Penetation distance of the rolling sphere

Radius of the roling spher

Distance separating twvo paralial ai-tarminal hodzonlal wires or two ar-teminal rods

ooph F L

NOTE - The penetration dislance p of the roling spham shall be less than f, o protect the whole
area, between the terminalions

< Space pratected by two paralie] air- terminaticn horizontal wires
or two airdermination reds accerding to the rolling sphere method (R = h,) >

(2H : IEC TC 81 CD & CDV)
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M Mesh

{Example of design of a non.isolated LPS alr-terminatien on a flat- root structure >

NOTE - The mesh size should comply wilh table 2

M Mesh

< Example of design of a non-isolated LPS airtermination on a siopped-rocof structure >

MGTE - The mesh size should comply with lable 2

< Example of design of non-isolated LPS air-termination according >

(27 : IEC TC 81 CD & CDV)
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Construction of alr{ermination
comnducter on tha ridge of a sloped recf
and a reof down-conductov

|~

Construction of a down-conducior
with connection ta the gutter

Exarmples of suitable dimensions are:

a=1m o = as clpse to the edge
b=015m e=02m
c=1m f=03m

Construction of alr-terminat|on
rod for prowetlon of chimney using the protectiva
angle air-tarmination dasign method

Construction of a testjolntina
down-conductor and bording te a drain-pipe

m f=15m
05m k=05m
3

g=1
h=0
I =03m

< Some examples of details of an LPS on a structure with sicped tiled roofs >

(2A : IEC TC 81 CD & CDV)
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5t to 100em see lable F.A

Roof pampet

Flexibla conductar

Joints

THoirks

Air-tarmination eanductor fisture
LPS passing a waterbght bushing
Steel ginder

Joint

Ll - R IR

NOTE - Metallic coverng on the roof parapet is used as an air-termination conductor and is connectad
to the steel girder used as a natural down-conductor of the LPS.

< Construction of an LPS using natural compenents on the reof of the structure >

(2A : IEC TC 81 CD & CDV)

- 125 -




W

—_L
=

|

e
&

A

=

]

Nzmel % wAA - 7

== X1
=

Kl

4 :

A o]
271717}

A

35}

i

T

12919)

A

HS

WA 7L

A
=

9 el

=
N

Kl

1
=

a8 23

- 126 -



_-_f__c

LPS conductor passing a watedtight bushing
Stzel reinforcement in a concrate column
Sleet reinfarcement in concrels walls
Feurdation earlh elecirode

ENR Y N

NOTE - The sleel reinforcing of an internal column becomes a natural internat down conductor when the
stee| reinfarcing of the column is connected to the air-lermination and the earth-termination of the
LPS. The electromagnelic enviranment naar lhe column has to be considerad when sansitive
glectronic equipment is installed near the column.

< Internal down-cenductors in industrial
structures >

(2A : IEC TC 81 CD & CDV)
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