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A Study on the Risk of Lightning in Special Structures
and its Verification Method
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Abstract Free-standing structures that are especially high are more likely to receive brain attacks caused by lightning.
Since special structures are generally part of national industrial structures, lightning strikes mostly cause
socio-economic damage. Lightning protection facilities are installed to prevent such lightning damage, but in 2015,
support cables on West Sea bridges were hit by lightning, causing a lot of economic damage. Accordingly, the design
of a lightning protection system shall establish protective measures after analyzing the risk of debris falling onto the
structure. In this thesis, lightning strikes are analyzed directly in relation to the modeling system that operates the
actual information collection system for lightning strikes, depending on the location of the tall, free-standing
structures, and practical lightning hazard information is provided by a meteorological station. In addition, we propose
monitoring and applying a probability correction rate to the calculation of the lightning risk based on the number of
lightning strikes directly reaching the ground in order to obtain an effective lightning risk assessment.
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(a)Special Sewer Tower (b)Airplane

Fig. 1. Special Independent Structures
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Table 1. Lightning system standard of overseas countries

Applicable standards | Specification Contents Remark

Protection against
lightning-Part2
Lightning protection
standard

IEC 62305-2 International standard

BS EN/IEC 62305-2 UK / European Code

Protection of
structures against
lightning(IEC 62305)
Australia/New Zealand
Standard Lightning

JIS 4201: 2003 Japan Code

AS/NZS 1768(Int) : Australia / New

2003 . Zealand Standard
protection
Standard for the
NEPA-780 Installation of American Fire

Lightning Protection | Insurance Association

System
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Identify the structure to be
protected

Identify the types of loss
relevant to the service

For each type of loss identify and calculate the risk
components : RA, RB, RC, RM, RU, RV, RW, RZ

Structure
protected

YES

Protection needed

Calculated new values
of risk components

Install an Install other
adequate SPM rotection measure

| |

Install an sdequats
type of LPS

Fig. 2. Procedure for selecting KSC IEC lightning
protection measures

2.3 2] S19% HrhA melAe
A AR @ G994 BN Bl Brhe
ol oja] H-8731 B7hAo]

AAZ|(S1)ell oo Felx] Lol o
Jv} A3 gla 94

W
i)
o

[

(b o Mr >
o Lo
fl 4o @
qo Rl
b
ol
(X
NN
?ﬁﬂ
=
< o

32

o ol N L
|

E
rlr

-
[
il
o
1E o v
e S
1o
4L
i}
=)
Kt
H F

e v

£
il

o
it

Q
2bEgto]
& A7) IBCOM &= Ng&=
el A= 7]
, o]-83}7]

Aol 0.1& w24

g
oft
o

oz

ox!
L2 o
o

o
(L

£
il

ox,
otz
>

°l&

EiS
9
)

i

(

il

Np = Ng X Ap x Cpx107°

. Lightning density
* Area of landing

. Position coefficient
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Table 2. IEC standard lightning factor risk factor

Item Lightning risk factor content
Np X P X Lg
N p : Average number of dangerous cycles due to
R bridge flashes
B . .
P p : Probability of physical damage of structure
lightning
L p : Loss on physical damage
Np X Po X Lg
R P ¢ : Probability of failure of internal system in
¢ bridge caused by lightning
LC : Loss of internal system failure due to lightning
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Fig. 3. Lightning monitoring device installation diagram Analysis
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