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3.1.1  
2.0.3

 
3.1.2

 

3.2.1  

5m×5m 6m×4m  

3.2.1 5m
 

 
 

3.2.1

 
(kPa) 

  
(m) 

 
m  

5  1 2 
5 25  2.5 5 

25  2.5 5 
25  5 5 

 

 

3.2.1 3m  
1 hx 5Ri  

Sa1 0.4(Ri+0.1hx)  (3.2.1-1) 
hx 5Ri  

 

Sa1 0.1(Ri+hx) (3.2.1-2)
 

2  

Sel 0.4Ri         (3.2.1-3) 
Sa1 (m)  
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Se1 (m)  
Ri (�)  
hx (m)  

 

 3.2.1  
 

3.2.1
3m  

1 (h+l/2) 5Ri  

Sa2 0.2Ri+0.03(h+l/2) (3.2.1-4)
2 (h+l/2) 5Ri  

Sa2 0.05Ri+0.06(h+l/2)  (3.2.1-5) 
Sa2 ( ) (m)  

h ( ) (m)  
l  (m)  

3m  
(h+l1) 5Ri  

Sa2 1/n[0.4Ri+0.06(h+l1)]      (3.2.1-6) 
(h+l1) 5Ri  

Sa2 1/n[0.1Ri+0.12(h+l1)]      (3.2.1-7) 
l1 (m)  
n l1  

10�  
3.2.2 : 

 

18 24m  
18

24m  
100mm

30m 100mm  
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�2�l 3 2 3

l  (m)  
 ( .m)  

10  
100m

25m 20
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�
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�
A
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30m  
1 30m 6m  
2 30m  

 
3.2.5 5m  

3.3.1 ( )
( )

10m 10m 12m 8m  
3.3.2  

3.2.1
 

1 11 2
3.2.1

 
1  
2  

3.3.3 18m
18m  

3.3.4 10
I

 6



2m  

Se2 0.3kcRi (3.3.4)
Se2 (m)  
c  1 0.66

0.44  
 

 
3.3.4  

 

 
 

3.3.4 c 
3.3.5  

2.0.3
 

4%
 

10mm
10mm  

0.5m
 
S 4.24kc

2            (3.3.5) 
S  (m2)  
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3.3.5  
 

3.3.5

m  mm  mm  
60 4 25 2 10 

40 60 4 50 4 10  3 12 
40 4.24m2 

 

2  

.  

 

 
3.3.6 300 m

 
3.2.4 1

3000 m  
3.3.5

A 80m2

 
3.3.5 6m 6m

 
1  
2

 
3 0.5m 0.82m2  

3.3.7 2.0.3  

 
3.2.2

 
 

3.3.8
.  

 
 lx Ri  

Sa3 0.3kc(Ri +0.1lx) (3.3.8-1)
lx 5Ri  

Sa3 0.075kc(Ri +lx)  (3.3.8-2)
Sa3  (m)  
Ri  ( )  
lx  (m)  
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Sa4 0.075kc lx (3.3.8-3)
Sa4  (m)  
lx  (m)  

 

 

1/2
 

Y,yn0 D,yn11

 
3.3.9  

2.0.3
 

2.0.3  
1
(3.2.3) 15m

10  
2 30d/a  

1 2 3mm
5  

2 10
20  

2.0.3  
1

15m 1  
2

30  

10 2.0.3
25m

10  
3.3.10 45m
 

3.3.5  
  

45m  
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3.3.11 4mm
30m 30



3.3.6 3.3.2
 

3.4.1 ( )
( )

20m 20m 24m l6m  
20m  

3.4.2 30 2.0.4
10

2m  
 

3.4.3
3.3.5  

0.5m
 

S 1.89kc
2 (3.4.3)

 S  (m2)  

3.4.3  
 

3.4.3

m  mm  mm  
60  1 10 

40 60 4 20 2 8 
40 1.89m2 

 

 

2  

.  

 
3.4.4 300 m

3.3.6
3.4.3 3

0.37m2  
3.4.5 3.3.2  

3.4.6  
 

0.5m  
3.4.3

 
40m 40m
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3.4.7 25m 40m
25m

25m  
3.4.8

3.3.8 (3.3.8-1) (3.3.8-2) (3.3.8-3)  
 lx 5Ri  

Sa3 0.2kc(Ri +0.1lx) (3.4.8-1)
lx 5 Ri  

Sa3 0.05kc(Ri +lx)  (3.4.8-2) 

Sa4 0.05kclx  (3.4.8-3) 
3.4.9 . 

30  
.

 

30  
3.4.10 60m 3.3.10

60m  

3.5.1
 

30%
 

30%
30% 30%

30%
 

30%

 
3.5.2

 
 

 
50% 3.5.1

 
3.5.3 2
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3.5.4
 

 

 
 

3.5.5
0.06

hr
 100m  

 
3.5.6

 
 

4.1.1  
1m 12mm  

20mm  
1 2m.  16mm  

25mm  
20mm  
40mm  

4.1.2 8mm
48mm2 4mm  

12mm 100mm2

4mm  
4.1.3 35 mm2  
4.1.4

 
100mm  

0.5mm  
4mm 5mm 7mm . 

 
 

 . 0.5mm 1mm  

  

4.1.5 3.3.2
 

4.1.1 4.1.2  

 12



2.5mm
4mm  

3.3.5 3.4.3  

 
4.1.6

 
4.1.7  

4.2.1 8mm
48mm2 4mm  

12mm 100mm2

4mm  
4.1.6  

3.3.5 3.4.3  

 

4.2.2
10mm 80 mm2  

4.2.3  
4.2.4 0.3m 1.8m  

0.3m

 
4.2.5 1.7m 0.3m

 

4.3.1
10mm 100 mm2 4mm

4mm 3.5 mm  
 

 
4.3.2 2.5m

5m  
4.3.3 0.5m

 
4.3.4  

 
 

 
 

 13



4.3.5 3m 3m
 

1m  
50 80mm   

50 80mm 2m  
4.3.6  
4.3.7

 
 

 

5.1.1  
 

 
 

5.1.1 5.2.1  
 

5.2.1

hr(m)
 30 5 5 6 4 
 45 10 10 12 8 
 60 20 20 24 16 

 
 

 

hr (

) ( )  
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6 1 1
 

[ ]   
1 IEC 61312-1 1995 Protection against lightning electromagnetic impulse--Part 1 General principles 

1  
2 IEC/TS 61312-2 1999 Protection against lightning electromagnetic impulse--Part 2 Shielding of structures, bonding 

inside structures and earthing 
2  

3 IEC 60364-4-443 1995 Electrical installations of buildings--Part 4 Protection for safety--Chapter 44 Protection 
against overvoltages--Section 443 Protection against overvoltages of atmospheric origin or due to switching 

4 44 443  
4.IEC 60364-5-534 1997 Electrical installations of buildings--Part 5 Selection and erection of electrical 

equipment--Section 534 Devices for protection against overvoltages 
5 534  

6 1 2   
 

6 1 3  

 
[ ]  

Surge  

60m
 

6 1 4   

 
[ ]  

 
SPD

 
6 1 5  

 

LPZ

6 2 1    
LPZ 0A  
LPZ 0B

 
LPZ 1 LPZ 0B

 
LPZn+1

 
n=1 2  

[ ]  
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6.2.1-1  

6.2.1-2
LPZ1 LPZ0A LPZ0B LPZ1 1 LPZ1

LPZ2 2 1 1 2
2 LPZ2  

 
6 2 2    

LPZ0A LPZ0B

LPZ 0A  

 
 

LPZ 0B  

LPZ1 LPZ 2
 

LPZ 0A LPZ 1 
LPZ 1  

LPZ 2  

 

6.2.1-1   

LPZ 0A  

 LPZ 0B  

1  

LPZ 1  

2  

LPZ 0A LPZ 0B LPZ1  
1 

LPZ 2  
LPZ1 LPZ2

2
 

6.2.1-2   
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6 3 1  
 

 

 

 
 
[ ]  6.3.1-1

6.3.1-2  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.3.1-1    

1  2  3  
4  5  6  
7  8  9  
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 LPZ 0A  
 
 

LPZ 0B  LPZ 0B 
 
 
 LPZ 1  LPZ 1
 
 LPZ 2   LPZ 0B 
 LPZ 1  LPZ 1
 
 LPZ 2  
 
 

  
 
  LPZ 1
 
 
 
 
 

 
 
  

LPZ 1 
  LPZ 2  

 0.4kV  
 

10kV   
 0.4kV

   
 
 
 
 
 
 
 

  
SPD

6.3.1-2   

 
6 3 2   

 
 

Ho

LPZ0  
Ho = io 2 Sa A m 6.3.2-1

io A 6.1 6.2  
    Sa m 6.3.2-1  
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6.3.2-1   
Sa  

 
LPZ1 Ho H1  

H1 = Ho 10SF/20 (A m) 6.3.2-2

SF dB 6.3.2  
6.3.2 LPZ1 dS/1 VS 6.3.2-2

dS/1  
dS/1 = w SF 10 (m) 6.3.2-3

w m  
 

6.3.2
SF dB  

 
25kHz 1  1MHz 2  

/  20 log 8.5/w  20 log 8.5/w  

3  ]/10181/[)]/5.8log[(·20 26 rw ���  20 log 8.5/w  

1   
    2   
    3  r 200  
    4  w m W 5m  
       r m  

LPZ1 LPZn
 A-A  

A

A 

dS/1 dS/2 

W 

 
 

 

dS/1 dS/2 

VS 

 
 
 
 
 
 
 
 
 

VS 
 
 
 
 
 
 
 
 

6.3.2-2  LPZ 1 LPZ n  
 19



LPZ0A LPZ1 Vs

H1  
H1 = kH io w dw rd A/m 6.3.2-4

dr LPZ1 m  
    dw LPZ1 m  
    kH 1 m kH =0.01 1 m  
    w LPZ1 m  

6.3.2-4 ds/2 Vs ds/2  
ds/2 = w (m) 6.3.2-5

Vs  
 

LPZ2 LPZn
LPZn+1 LPZn Hn LPZn+1 Hn+1  

Hn+1 = Hn 10SF/20(A/m) 6.3.2-6

6.3.2-6 LPZn+1 ds/1 Vs ds/1 6.3.2-3  
[ ]  kH 1 m  

6 3 3    
6.3.3  

 
 
 LPZ 0  
 
 

6.3.3   

e 

� � �

c 

2

SPD 
4 

m 

2 

344

SPD SPD 

2 

SPD 

L N

PE
II

i)

)

)

LPZ 1

2

l
5 

k 
2 

1 

m

2 d f

h 

b 

1 

e

d

1 

b 

g 

a1 d 

L N

PE

i
I)

 
a  
b  
c  

 
d  
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e  
f ERP  
g  
h  
I PE PE  

 
k  

 
l  

5m  
m 1- 2- 3- 4- 5-  

 
� LPZ 1  

 

6 3 4   
 

LPZ 0A LPZ 0B LPZ1

 
    5m  

6.3.4  
 

mm2 6.3.4

 
25%  

25%
 

 16 6 
 25 10 
 50 16 

50mm2  

 
LPZ0A LPZ1

6.1~ 6.3 i
50% 50% is

ii is/n n iv

ii m iv = ii /m 6.3.4-1
 

 
 

i

Ii

Ii

Ii
50%

100%

6.3.4-1  

50%
is
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LPZ0B LPZ1
LPZ0B

 
 

 
 

 

 

6.3.4-2 S M  
S

10kV 1.2/50 s  
S ERP

 
S ERP Ss

6.3.4-2

 
 

  M    S    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6.3.4-2  

 
M M

Mm  
M

 

 22



M S 6.3.4-3 S
M 6.3.4-3 1 M

ERP 6.3.4-3 2
10kV 1.2/50 s

 
[ ]   

S 10kV 1.2/50 s
6.3.4-4  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 

ERP  
 

6.3.4-3   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6..3.4-4   
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1  
2  
3 LPZ2  
4 LPZ3 1  
5 8  
6 1  

7 1 10kV 1.2/50 s  

9 1 2  
10 1  
11 LPZ1  
12  
13 2  
14 2  
15 3  
16  
17 2

   

6 4 1  TN
TN-S  

6 4 2   

 
6 4 3  LPZ0A LPZ0B LPZ1

SC  
SC ii clc106 Ub mm2 6.4.3-1

  ii kA 6.3.4-1  
c .m 20 138 10 9 .m 17.24 10 9 .m 28.264

10 9 .m  
lc m 6.4.3-1  
Ub kV 6.4.3-2 1.5kV

5kV  
 

6.4.3-1

 lc m  

.m  
 

8 � lc = 8 �  

8 � lc =  

 lc =     

 
 

6.4.3-2

kV  Ub kV  
0.05 5 

0.22 15 
10 75 
15 95 
20 125 

Ii = 8Sc  I'i = 8n'S'c 
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  Ii kA  
Sc mm2  
I'i kA  
n'  
S'c mm2   
 

6 4 4  
 

 
 

220 380V 6.4.4  
 

220/380V 6.4.4

     
kV  6 4 2.5 1.5 

 
 

 

 
 

[ ]  6.6 a b
c d  

 

L1 L2

 A B =SPD
+L1 L2

SPD  

 

a  

 

d  

c  

b

6.4.4-1    SPD  
 

6 4 5   220 380V Uc

 
6.4.5-1 TT Uc 1.55Uo  
6.4.5-2 6.4.5-3 TN TT Uc 1.15Uo  
6.4.5-4 IT Uc 1.15U U  

 
Uo 220/380V Uo=220V  

 25



 

 
 
 

6.4.5-1  TT  
 

1  6  
2  7  
3 F   
4 SPD  RA  
5 5a 5b  RB  
 

 
 

 

7

 
6.4.5-2  TN  

 
1  6  
2 7 PE N  
3 F  
4 SPD  RA  
5 5a 5b  RB  

 
 

TN-C-S TN-S N PE N PE
N PE 6.4.5-1  
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6.4.5-3  TT  

 
1  6  
2  7  
3  F  
4 SPD  RA  
4a  RB  
5 5a 5b   
 

4a
5s 1200V  

 

 

6.4.5-4  IT  
 
1  6  
2  7  
3  F  
4 SPD  RA  
5 5a 5b  RB  
 

[ ]  1.15 0.1 0.05  
 

6 4 6   10%
SPD 6.4.5 Uc  
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[ ]  Uc Uc SPD
 

 
6 4 7   LPZ0A LPZ0B LPZ1 SPD

I  
6.3.4 SPD 10/350 s SPD

30% SPD Ipeak

SPD  
SPD In 15kA  

 
[ ]  LPZ0A LPZ0B LPZ1 SPD  

TN-C-S
SPD TN-S  

6.1 6.2 150kA 37.5kA 10 s 0.25
s  

6.3.4-1 ii1 = 150 2 3 = 25kA ii2 = 37.5/2/3 = 6.25kA  
SPD iV1 = 25 3=8.3kA iV2 = 6.25 3 =2.1kA  

I SPD Ipeak 8.3kA 10/350 s  
I SPD Ipeak 0.3 8.3kA = 2.5kA  

I SPD 4kV SPD 1m 1 H/m
iV2 T1= 2.1 0.25 = 8.4kA s iV2 T1=0.3 2.1 0.25=2.52kA s  

6.6 a A B UAB=4kV+8.4 1=12.4kV U'AB=4kV+2.52
1=6.52kV  

 
6 4 8   6.4.7 SPD

SPD
In 8 20 s 3kA  

6.4.7 SPD 10m SPD
80% SPD  

 
[ ]  SPD 6.4.7

 
80%  
 

6 4 9   6.4.7 6.4.8 SPD SPD
SPD

8 20 s 5kA  
6 4 10

6.2 80%  
6 4 11 SPD SPD

SPD 10m SPD 5m  
6 4 12 6.4.4 I II  

 
[ ]  IEC60364-4-443 1995 443.3 2

6.4.4II  
SPD  
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�1�AEBCzÓ1°±²�"��ä¿®�æ1~���i 
�2�C<E�+,Òæ�1��\��´i#A5�Ó1�H°±�_ b0����}� 

                            2
0 )

2
()2( DhhhEOCO r �����b                   �� 4�3� 

# AOB��´"è�Û���è xI"v#°±²�´;�´1°±�_ hx ������ 

                              222 )
2

()( xDhhh rrx �����h                       �� 4�4� 

Ð°±²�´;�öS�Û�èA51 hr�� O�uÚÛ"S 22 )
2

()( Dhhr ��  uÍÜYé1Ú

í ABi 
    �3�Òæ� AEBC ³1°±²�"ACO N�1°±²��S�~����#��°±�_ hx � C
�YI1��\5´"S hxéu��®�æ"�ä¿®�æ1~��������� 4�21 1¢1�5��i
�� BCO<AEO<BEON�1°±²�1~�c ACON�1)fi 
�4��� xxû\5´°±²�d51~�iSä¿®�æ1°±ÍÜ rx uÍÜ"S A<BuÚÛé

í�cà;Ì AEBC)î�Sä¿®�æ1�r0�rx�uÍÜ"S E<CuÚÛéí�c´�í�)�i�
�� 4�2�1���i 

3��¿�R�®�æ1°±²�"# h1H,@R, hr� hiH,@R, hr1%&�"n D[,@R

, )2()2( 2211 hhhhhh rr ��� � " � � � ä ¿ ® � æ Y � � 1 ~ � � � � n

)2()2( 2211 hhhhhh rr ��� �"���(~������ 4�3�i 

    �1�AEBCzÓ1°±²�"��ä¿®�æ1~���i 
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    �2�CE�@ HOû�1+¹����}� 

            � � � � � �     
D

DhhhhD rr

2
)()( 22

1
2

2
1

����
� � � � � � � � � � � �� 4�5� 

�3�#A5´�Ó1�H°±�_ bi����}� 

          � � � � � � �   2
1110 )2( DhhhEOCO r �����b � � � � � � � � � ��� 4�6� 

    # AOB��´"A<B�°±²�´;������� 

           � � � � � � � �  22
1

2
1 )( xDhhhh rrx �����  � � � � � � � � � � � �� 4�7� 

���x��è CE�@ HOû�1èi 

 

Ð°±²�´;�öS HOü�´èA5 hr1�� OüuÚÛ"S 2
1

2)( Dhhr �� uÍÜYé1Ú

í ABi 
�4�Òæ� AEBC³1°±²�"ACOc AEOö¬ø1"BCOc BEOö¬ø1"ACON�1°±

²��S�~����# hx� C �YI1��\5´"S hxéu��®�æ"�ä¿®�æ1~���

���� 4�31 1¢l�5��i�� AEO<BCO<BEON�1°±²�1~�c ACON�1)fi 
�5��� x xü\5´°±²�d51~�c�¿R�®�æ)fi 
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4��Ì�¹1à¿R�®�æ1°±²�"# h H,@R, hr 1%&�"n D3 [,@R,

)2(2 hhh r �  �"����¿R�®�æ1~����n D3H, )2(2 hhh r � �"���(~���

��� 4�4�i 
�l�à¿®�æ1zÓ���¿®�æ1~���i 
�2�B<E®�æ��´1°±²���� 4�41 l¢1�5�"zÓN��ä¿®�æ1~���i

Òæ�1°±²��S�~����S B<EÒææìuÚÛ<hruÍÜéí)î, O�"S O�uÚÛ<
hruÍÜéÚí"cæì)�1��Úí uæ�°±²�i°±²��!�1�_ hi����}� 

               � � � � � � � �   rr hh
D

h ���� 232
0 )

2
(h               � � � � �� 4�8� 

    �3��� 4�41 2¢2�51°±²�"S P�1���´1 O��èA51�_u hr�h0�uÚ

Û"hruÍÜéÚíc B<C� A<E�¿®�æYé�#Ð�51zÓ°±²�"�Úí)î, F<H�i
F��H�còÞf�1+¹T�_µ��(�}���� 

               � � � � � �   (hr�hx)
2�h2

r��b0�x�2                � � � � � �   �� 4�9� 

             � � � � � �        )
2

()( 122
0 xDhhhh rxr ����� � � � � � � � � � �� 4�10�  

    �4����� 4�41 3¢3�5°±²�1~�cý���3�	)fi 
�5���à¿R�®�æ��# h0# h$�, hy"�_1 yyü\5´°±²�d51~��S P�

uÚÛ<
2

00 )()(2 hhhhh yyr ��� uÍÜéÚ@Úí"c��¿®�æ#zÓYé1°±²�d5%

&Ð°±²�d5i��� 4�4�1��i 
 

 
 

    5�äl®��1°±²�"n®��1�_ h [,@R, 2 hr�"'°±²��n®��1�_ h
H, 2 hr �"���(~������ 4�5�i��()®��1�_���Tí�1*+i#'���
í�1%&�"nR�¿,�1èH, 120m �()®����1í�Ä-
 2m"èu 120¾150m
�Ä-
 3mi 
�l�èA5 hrIé�\ê,A51\ê�� 

    �2�S®��uÚÛ<hruÍÜ"éí�î,\ê�1 A<BÒ�� 
    �3�S A<BuÚÛ"hruÍÜéí�"ÐÒí�)î@)ñðcA5)ñiÏÐí�ÑóA5ôõ
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ö°±²�� 
    �4�n hH, 2hrª[, hr�"°±²����1�_ hi����}� 

                                  hr�2hr�h� � � � �           � � � �� 4�11� 

    �5�®��# hx�_1 xxû\5´1°±�_"����}� 

                        )2()2( xrxrx hhhhhhb ����                   �� 4�12� 

���bx��®��# hx�_1 xxü\5´1°±�_�m�� 
      h ��®��1�_�m�� 
      hr ��áÝÍÜ"�ý�²þ 5�2�l���m�� 
      hx ���°±�1�_�m�i 
�6�®��Ò�1°±²��ä¿®�æ1~���i 
 

 

 
    6�ÒlR�®��1°±²�"���(~���i 

    �1�#®���_ hH,@R, hr1%&�"n D [,@R, )2( hhh r �2 �"��äl®��

Y��1~����n DH, )2(2 hhh r � �"��(~������ 4�6�� 

    çÒl®��1zÓ"��äl®��1~���� 
    ëÒl®��$�1°±²��S�~����S A<BÒ®��uÚÛ"hruÍÜéÚíî, O�"
S O�uÚÛ<hruÍÜéÚíî, A<B�� 
    ïÒ®��$�°±²��!�1�_ h0����}� 

           � � � � � � � � �      rr hhDh ���� 22
0 )

2
(h � � � � � � � � � � � �� 4�13� 

    ú®��Ò�1°±²���¿®�æ1~���".#��´ h0�1³/+¹�S�~�����

� 4�61 1¢1�5��S�¿®�æY��1°±²����!�1�_ 22 )
2

()( Dhhr �� éu��®

�æ"0v°±²�1"�í�c h0�î, E�i³/+¹1è x1µ����}� 

             � � � � � � � � �    000 )2( bhhhx r ���  � � � � � � � � � � � ��� 4�14� 

���b0����� 4�3����i 
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�2�#®���_ hH, 2hrª[, hr"Âª®��$�1è DH, 2hrª[, ])2([2 hhhh rr ��

1%&�"��(~������ 4�7�i 
 

 
 

    ç èA5 hrIé�cA5\ê1�� 
    ï S®�� A<BuÚÛ"hruÍÜéí�)î, O�ðc\ê�)î@)ñ, C<E�� 
    ï S O�uÚÛ<hruÍÜéí�î, A<B�� 
    ú S C<EuÚÛ"hruÍÜéí�î, A<BðcA5)ñ� 
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(h                        �� 4�15� 
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2
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��� 4�71 1�1�5��S�¿�_ hr1®�æY��1��°±²��!�1�_ h0ü��hr�D�
2�éu��®�æ"0v°±²�1"�í�c h0�î, F�i³/+¹1è x1µ����}� 

                              22
00 )
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    �1�S A<BuÚÛ"hruÍÜéí�)î, O�� 
�2�S OuÚÛ"hruÍÜéí� AB"í� ABõö°±²�1´;�i 
��n�âã#6A5°±²�1d571z�8T1ö45�"��1°±²�=g".z��8T145Tz
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��?� �@!� kC 

1��@!� kC"älÎ����u 1"ÒlÎ��T�âã�&A�Ê1BlÎ����u 0.66"
�âã&C�Ê@DE1BlÎ����u 0.44��� 5.1�i 
 

 
 

2�n-
DFG�âã<Î��
BlÊÌHÀI)��<�AÀ-
ÊÌ�AÀ"@ÁJ
��
�ØÙ@Ø9(éuK�¸¹��@!� kc���� 5.2��i 

3�#�A¸¹)f� -
ÊÌ�AÀ�1%&�"��� 5.1��� 5.2�}�1�@!�*�f
�"µ'GH1�*i 

[LM]  �� 5.19
,äN<BN�����lÎ��OP1�AÀ@�,ÊÌ�AÀSTÎ��$��Õ4Mz�
#4MS�#A5�ÔI)��i 

�� 5.2 9
,äNó�N"#�A¸¹��ÅÆ1%&��QN�BR"nÎ����4Mz�#4MS�#A5
�ÔI)����@!�-
 kC1i 

#ØÙSTBU(�89�J
ØÙéuK�¸¹1%&�"n�A¸¹J
VÀÖ×@A�WÌÖ×@�»ÊÌ�

AÀ�ò�c�;�l,XØÙ����"�� 5.2�1 h1~hmu¬�,�N�_"nu��;1,Xl�i 
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��Y  �D@ 

1�âD�µZ�[1·\���� 6.1"v]Ç����þ 6.1~�þ 6.31��i�]�1�^�
��� 6.2��i 

2�¬�D@1D_Ç Qs�ä+ZÇµ`a��(�}��}i 
� � � � � � � � � � � � Qs=�1�0.7�bIbT2      �C�            �   �� 6.1� 

� � � � � � � � � W�R=�1�2�b�1�0.7�bI
2bT2     �J�Ã�      �� 6.2� 

��  I ���D@c*�A�� 
      T2��Í*���s�i 

 
 
 
 
 

d�e�� ���� e�S|1�

�|f��

�� 6.1â�µZ�[1·\� 
 

�  

gi 

 
I �� h*D@�c*� 
T1�� iL��  
T2�� Í*�� 

 
�a�d�� 

 T �� ÏiLÑOh* 10%#ij 
� � k#h* 10%$�1�� 

Ql �� ����1D_Ç 
 

�b����� 

 
 
 
 

�� 6.2  �]��^ 

 

� � � � � � � � � � � � � � � � � � � � � � e��1�D@]Ç   � � � � � � � � �        �þ 6.1 

K����ÞV 
�D@]� 

�Þ �Þ ·Þ 

Ic*�kA� 200 150 100 

T1iL���ls� 10 10 10 

T2Í*���ls� 350 350 350 

QsD_Ç�C� 100 75 50 

W�Rä+ZÇ�MJ�Ã� 10 5.6 2.5 
��1.munND_Ç Qs1ýoN��p#e���"qY��1*rs�ðtYd���1D_Çi 
    2.u,ä+ZÇW/R1ýoN��p#e���"qY��1*rs�ðtYd���1ä+ZÇi 
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� � � � � � � � � � � � � � � � � � � e�S|�1�D@]Ç        � � � � � � � �   �þ 6.2 

K����ÞV 
�D@]� 

�Þ �Þ ·Þ 

Ic*�kA� 50 37.5 25 

T1iL���ls� 0.25 0.25 0.25 

T2Í*���ls� 100 100 100 

I�T1\]v_�kA�ls� 200 150 100 

 

� � � � � � � � � � � � � � � � � � � ����1�D@]Ç     � � � � � � � � � �    �þ 6.3 

K����ÞV 
�D@]� 

�Þ �Þ ·Þ 

QlD_Ç�C� 200 150 100 

T���s� 0.5 0.5 0.5 
 
\]D@ IwQl �T 

[LM]  ¬\x�!���yG1y�â"vµZ1à\%���� 6.3i¬z�, 100m1�N���yG
1y´â"vµZ1?\%���� 6.4i 

Ï�� 6.3��� 6.4µ�{��� 6.1i 
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��| Ê}�~�D�<D@�ZÇ1�} 

1�#�f1�}89�É¶}Ü��� 7.1�ST�f1zNK�¸¹�n����1K�¸¹�"#
ÐR�}�
�1�[~�D��ZÇµ`aA��þ 7.1�1�}��}i 

 

 

 

 

 

 

 

 

 

 

 

 

�c��¹)a,�a�".Ê}Y��15
höH1"¸¹��`Î��ðcv�8

�b����H5hðcÎ�
����1Ê} 

�a����[5hðcÎ�
����1Ê} 
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 �f��¹)a,�b�"D}uÒ�
�1��D�%&"D���NöÎ

��1�N�"Yrs1Ê}cK�

¸¹�� 

�d��¹)a,�a�".Ê}
�¸#�^G23D���³  

 

�e��¹)a,�a�"D}u
��D�%&"��NöÎ��

1�N� 

 

�� 7.1  �
,�þ 7.11Ê}�¹ 

I��@�Î��1��D@�       K��éO�Î��
123D���� 
T��éÎ��
123890,�   l��Do¸¹\ê,Î��1�_i 

 

� � � � âD���ÞK�����¸#���´1K�¸¹�Y~�1D��ZÇ1`a�}�   �  �þ 7.1 

 
 
�� ç   �23�U(c���I)��1ØÙ#Do´���ý�19
,�ÞØÙSTB���i 

 ë   Ui��-
e�S|1�D@]Ç��þ 6.2��
�1�[~�D�� 
  Uk��-
e��D@]Ç��þ 6.1��#D�³HÀc��N$�
�1�[��D�" 
� � � � � � � � � RM�l�0.1Ã�m� 
  Uq����D�³HÀ$�
�1�[��D�� 
  W��n-
e��D@]Ç��þ 6.1�TÊ}u,�����DÂ&A�Ê}�"
���,Ê}

³1�[ZÇ� 
  L��cÎ��\ê1Do¸¹1�_�m�� 
  RM��D���1D���NDE�Ã�� 
  A��Î��$�1\]è�m�� 
  H��K�¸¹�âã1�_�m�i 
 ï   �þ 7.19
,��ÞK����1�D@]Çi¬��ÞK����"þ�1~�D��}���S 0.75

�m��ÞK����1�D@u��Þ1 75%�"ZÇ�}���S 0.56� 0.752=0.56"mZÇcD
@1\~& ��i¬�·ÞK����"þ�1~�D��}���S 0.5�m�·ÞK����1�D
@u��Þ1 50%�"ZÇ�}���S 0.25� 0.52=0.25�i 
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2�F�Ì������`���# LPZ1Z³Ê}1~�D��D@i 
# LPZ1Z Vs)�³1� ¡_¢&ö]£1%&���� 6.3.2-1�� 6.3.2-2�"�� 7.2Y¤

u'���}9&1Ê}"v¥}�[~�D� Uoc/max Ä������ 
Uoc/max =l0abalaH1/max/ T1 �V�          �� 7.1� 

���l0��¦)1�H!�"v*R, 4�a10�7[Vas/�Aam�]� 
 b��Ê}1��m�� 
 l��Ê}1��m�� 
H1/max��LPZ1Z³�[1� ¡_�A/m�"���6.3.2-2���� 
T1���D@1iL���s�i 

 

 
��ç  nÊ}�ö�Ì�"�§½u)fÊ}5h1�ÌÊ}i 
    ë  ��1D¨�}@©ª�}1µSö«`1Ò��tRD+��123�i 

 

¬®H�1DE��¯%&�"�[d}D@ isc/ max µ������ 
isc/ max =l0abalaH1/ max/ L �A�             �� 7.2� 

��     L��Ê}1OD~�H�i 
�ÌÊ}1OD~µ����}� 

L = {0.8°l2+b2 �0.8(l + b) + 0.4alaln[(2b/r)/ 1+°1+(b/l)2  ]   ¨     © 

� � � � � � +0.4abaln[(2l/r)/ 1+°1+(l/b)2  ]}a10�6   �H�      �� 7�3� 
��     r ��Ê}H�1ÍÜ�m�i 

¨      © 

3�F�Ì����������# LPZ1 Z³Ê}1~�D��D@# LPZ1 Z Vs)�³1� 

¡_ H1����6.3.2-4���ilm�� 7.2Y¤Ê}"v¥}�[~�D� Uoc/ maxÄ������ 
 
     Uoc/ max =l0abaln�1+l /dl/ w�akHa�w /°d1/ r �aio/ max / T1�V�     �� 7.4� 

��   dl/ w¢¢Ê}#��§1è�m�"lm��6.3.2-5�dl/ w ± ds/ 2 � 
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dl/ r¢¢Ê}#��M1\]è�m�� 
io/ max¢¢LPZ0A Z³1�D@�[*�A�� 
kH  ¢¢ÌE!� )/1( m "'� )/1(01.0 mkH � � 
w ¢¢F�Ì��1DF��m�i 

¬®H�1DE��¯%&�"�[d}D@ isc/ maxµ������  

LidWkdlbi orHwlsc /·)/(··)/1ln(·· max//1/0max/ �� 	   �A�        �� 7.5� 

4�# LPZn+1Z�nR,@[, 1�³1~�D��D@ 
# LPZn+1Z Vs)�³1� ¡_ Hn+1¢&ö]£1%&���� 6.3.2-2�"�� 7.2Y¤Ê}"v

�[~�D��D@µ���� 7.1����� 7.2���"ÐÒ��1 H1/ max�lm��6.3.2-2�@��6.3.2-6�
�}�1 Hn+1/ max�²i��6.3.2-2��1 H1
 Hn+1/ max�²"Ho
 Hn/ max�²i 

[LM]  �}³´"S�� 7.3��� 7.4Ò\¸¹éu´Xi���3,��ÞK����iS�þ 7.1�µ�1�
}�uÖ¶"·�vwx1�
iÒ÷´X�1�}É¶]'��i 

� I\%&�S�� 7.3Y¤1¸¹éu´XizNK�¸¹àlÎ��"ß¸$�1è a¶�u 10mi 
u¹ºD� U1�ß»�J�c¶¼ G2 $�1�H�¥è S�"-
�þ 7.11�a�(��� 7.11�a��i 
 U1 = 0.75blb°a/h b100 = 0.75b6b°10/20 b100 = 318kV 
��  l ¢¢ÏJ�#¶¼1�`�y�#J�J\½y1��m�i 
¬u,¾[1D� U1ÂÎ¿1À��"vZÇ��þ 7.11)Á�}�¹º� 
 w1 = 0.56blba/hb2000 = 0.56b6b10/20b2000 = 3.36kJ 
u¹ºD� U2 �©ª!Âc!�D¨¸¹$�1D��-
�þ 7.11�b�(��� 7.11�b��i 
 U2 = 0.75blb°a/h b2.0= 0.75b6b°10/20 b2.0 = 8.5kV 
¹ºÀ��1)�ZÇÃ-
�þ 7.1��ê1)Á�}�� 
w2 = 0.56blba/hb1 = 0.56b6b10/20b1 = 1.68J 

 
�� 7.3  z§'ØÙSTB1��� 

1¢¢Ä©!Â� 
2¢¢D¨!Â� 
G1¢¢IÅ¶¼� PE��� 
G2¢¢IIÅ¶¼�' PE��� 
U1¢¢J�cD¨!Â$�1D�� 
U2¢¢Ä©!ÂcD¨!Â$�1D�� 

d1¢¢G2¶¼cJ�$�1\]è"d1=1m� 
h¢¢����_"h=20m� 
l¢¢23¸¹cK�¸¹Î��\ê}Ü1�_�
s¢¢�¥è� 
w¢¢23J�@vÆ23¸¹i 

��ý´¶�J�cÎ��$�#´�;Å��"muß¸$�1Ç¥èH,YÅÆ1�nèi 
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� II\%&�S�� 7.41¸¹u´Xi���u'�ØÙSTB89i�}~�c� I\%&)ai��1}Üc�
I\%&)fiY-
1�}�u�þ 7.11�|�êi 

U1 = 0.75blb1/°h b2.0= 0.75b6b1/°20 b2.0= 2kV 
w1 = 0.75blb1/hb1.5= 0.75b6b1/20b1.5 = 0.25J 
U2 = 0.75blb1/hb0.1= 0.75b6b1/°20 b0.1= 22.5kV 
w2 = 0.56blb1/h2b0.002= 0.56b6b1/400b0.002 =�®��� 
�G� I\�� II\%&1 U1"µÈÉAÊwz§-
ØÙSTB89Y>ó1��gFi 
�� 7.3�1 U2D���� 7.4�1 U3D�"v[H'»c!�D¨�}cÄ©�}YÌ&1g~�5h1[Hi 
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�âã 
�Air-termination system� 

��d¡�1®�æ<®�¯���<®�D"ST
é�

â12345�239×R 
Î�� 

�Down-conductor system� 
���âãc�A¸¹123HÀ 

�A¸¹ 
�Earth-termination system� 

�AÀ��A�1�� 

�AÀ 
�Earth electrode� 

Ø²BC�@STBÖ×�éÙ@
1HÀ 
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�A� 
�Earth conductor� 

ÏÎ��<�Ú@½�I#�AÀ1��HÀ�@Ï�A�

X<RD+��¯#�A¸¹1��HÀ 
K�¸¹ 

�Lightning protection system"LPS� 
�âã<Î��<�A¸¹<DÛ°±ãTvß��HÀ1

�� 
�� 

�Direct lightning flash� 
âD��#���<vÆ�À<[A@K�¸¹´"��

Dg�<Üg��ÝÞ¨Á 
�D~� 

�Lightning induction� 
âD�D�"#�`HÀ´��1ßD~��D�~�"ß

µZà23N×$����� 

ßD~� 
�Electrostatic induction� 

u,�á1é
"à�`HÀ´~��c�á�â)ã1D

_"�áä�D�"åHÄ��1D_æç��"#HÀ´

1~�D_>óÖ�"��õ`è²A�õé��Ë�1D

+ 
D�~� 

�Electromanetic induction� 
u,�D@æçêë#v��)���ìê1¡D� "à

�`HÀ´~��Ë�1Díî 
�Diï² 

�Lightning Surge on incoming Services� 
u,�D¬()�}@23��1é
"�DiµZ�ð�

:��ï²4³"ñT�ò�n@ó¯¶¼ 
©ª!Â 

�Information system� 
���³ôBÞG1DX¸¹"�p�}Ý<Ä©¶¼<õ

ö¸¹R1Âø 

y�â 
�Downward flash� 

¥÷,�áy[A��1y�åHi�y�â#R�e

�d��"v|µZB�|fd��ðµZø��

@B����� 

y´â 
�Upward flash� 

¥÷,��tA1���y�á��1y´åHi�y´â

#R�v´@'ùúB�d��1e�����

"v|µZB�d��ðµZø��@B����

� 
� 

�Lightning stroke� 
â�1���D 

d�� 
�Short stroke� 

ûºD@1Í*�� T2d, 2ms1� 

���� 
�Long stroke� 

D@ÏiLÑOh* 10%#ijk#h* 10%$�1���
, 2msªd, 1s1� 

�� 
�Point of strike� 

��8[A<���@K�¸¹1ü�� 

�D@ 
�Lightning current� 

@²��1D@ 

ä+ZÇ 
�Specific energy� 

�â��³�D@\~¬��1h�iß�þ�D@#�

ä+DE´Y��1ZÇ 

�D�ûº 
�Lightning electromagnetic impulse"LEMP� 

ö�\ýþ�iý�²·âD��#���K�¸¹��

���`YÎÑ1g�i�[B�öÄ¾��HÀ1ýþ"

��D@@N��D@<��D�1¸¹1D+��ST

D���ýþ 
K�Z 

�Lightning protection zone"LPZ� 
;Å���õö�D�Ê�1ü:Z 

RD+�� 
�Equipotential bonding"bonding� 

0�¥1¸¹<�HD�À
RD+��HÀ@DÛ°±ã

��Ñ�S	H�D@#ß¸$���1D+� 
RD+��¯ 
�Bonding bar� 

023¸¹<z�HD�<D¨�}<Ä©�}TvÆD�

�,v´SZcK�¸¹�RD+��123¯ 
RD+��HÀ 

�Bonding conductor� 
0�¥1¸¹�N�I)��Sàß¸$�D+)R1HÀ

RD+��D
 
�Bonding network� 

u�÷!Â1�zKHDN��RD+��1HÀY%&1

D
 
�
�A!Â 

�Common earthing system� 
�����#�A¸¹1YI)��123¸¹"�pK

�¸¹ 
�AÖ¶� 

�Earthing reference point"ERP� 
�!Â1RD+��D
c�
�A!Â$���1ü��

�� 
DÛ°±ã��Û°±ã"Sø¾D�°±ã� 

�Surge protective device"SPD� 
�1#,�öì�¾D���½DÛD@1ã×iß#Rø

�����× 
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�[�f�êD� UC 
�Maximum continuous operating voltage� 

µZ�fú,DÛ°±ã1�[~]lD�@�@D�"R

,DÛ°±ã1��D� 
Ðø�DD@ In 

�Nominal discharge current� 
@¾ SPD<8/20lsD@i1h*D@i
,¬ SPD� IIÅ
�Þ��"1
,¬ SPD� IÅ� IIÅ�Þ��1
I� 

ºD@ Iimp 
�Impulse current� 

���pc*D@ Ipeak�D_ Q 

IIÅ�Þ��1�[�DD@ Imax 
�Maximum discharge current Imax for class II test� 

@¾ SPD<8/20lsD@i1h*D@i
, IIÅ�Þ��i
Imax[, In 

IÅ�Þ�� 
�Calss I tests� 


Ðø�DD@ In<1.2/50lsºD���[ºD@ Iimp

�1��i�[ºD@# 10ms³Ä¾1D_ Q�As�R
,c*D@ Ipesk�kA�1��$�" Q�As�=0.5Ipesk�kA�

IIÅ�Þ�� 
�Calss I tests� 


Ðø�DD@ In<1.2/50lsºD���[ºD@ Imax

�1��i 
S�i 

�Combination wave� 
¿�ã�� 1.2/50lsºD�ú,¥}D}� 8/20lsº
D@ú,d}D}"¥}D�1�âu Uoc 

IIIÅ�Þ�� 
�Calss III tests� 


S�i�1.2/50ls<8/20ls��1�� 

D�¥ÁG SPD 
�Voltage switching type SPD� 

'DÛ�[�u�E�"n�[D�DÛ��êu!E�i

Ä�-
�D��<�o�D�<�@��·��yµõ 

�×��Þ SPD1%×i�ø�Þ SPDu6d}¥ÁG7
@6!"#G7SPD 

��G SPD 
�Voltage limiting type SPD� 

'DÛ�[�u�E�"$ðDÛD@�D�1%ú"E�

&ð�fêHiÄ�-
�'DE<(ö�����Þ SPD
1%×i�ø�Þ SPDu6)�G7SPD 

%�G SPD 
�Combination type SPD� 

uD�¥ÁG%×���G%×%�Â&"µSÌ¤uD�

¥ÁG@��G@�ÒÁ*1U�"�»�,YúD�1

U� 
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ý��Ò�Ï6DÛ°±ã7#�|16%�G SPD7R1ÓÔÕÖ]ÎO IEC61643-1�1998�Surge protective devices 
sonnected to low-voltage power distribution system-Part 1:Performance requirements and testing methods,��#!�3D!Â1
DÛ°±ã"� 1N���ZÅÆ���~��i 
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 5Ô-
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64=7i 

>�þ¤4F"# �%&�]��:�1
Ô� 
 5Ô-
6�7� 
ã5Ô-
6��7@6�>7i 

?�þ¤@ôABC"#W×ôµ�eå��:�1
Ô� 
 5Ô-
6Ä7@6µ7� 
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6�Ä7i 
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