MIUsTENETE NAsIUlnA
nasgumstdesnuhmives aan.

T

>4

a d da d
I NAINAINE

o>

TuN 26 WA 2554

d a Aa v
ﬂﬂﬂ!!ﬁﬂﬁﬁﬂﬁ]!!ﬁ%ﬂﬂﬂﬂ1ivl‘ljl‘ﬁﬂ YINUI

imaNasazANNI NI

21/03/54



21/03/54

X% = v w ]
MsIannmsvesnmsisauiszuviesnuiun
msnszqulrinarhilagliosia
MISEN@NINASEIU BS 6651 111 BS EN 62035

[y} ] d' d
szuutlesnuiwnnanysal
Taseasavesszuutleanuhn IEC 62305

[y} d d
mstesnuthriumennhisa
msteanuthrua I nsannaung ANTENNA

d [y} [y}
asnmImsnumstleanuhm

ILCP (International Lightning Conference Protection)




21/03/54

MY

Slow Lightning.wmv




21/03/54

video by Tom Warner, June 17, 2007, near Devil’s Tower, Wyoming

© Tom A. Warner
Zlresearch.com
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Video by Tom Warner, August 4, 2007, near Rapid City, South Dakota
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Assumed protection angles based on high voltage transmission lines

Some
typical © !
pictures ;
] A
g P 8
P , 1%
Epoch 1910-1920 1930-1940 1950-1960 after 1970
Voltage 10-20 kV 100-220 kV 300-400 kV | above 500 kV
Height 10-15m 20-30 m 30-40 m above 50 m
Protection 0 o] o] o
angle 45 30 20 1 5
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» Harmonisation of European standards has led to new industry standards

* BS EN62305 series "Protection against lightning” published in September 2006
« Qver 15 years of work by world experts including 28 European member states
= Over 4 times more information than BS 6651

* CENELEC standards have priority over "conflicting” National Standarcs

= Both the BS 6651 and BS EN62305 series will run in parallel for 24 months

= BS 6651 will be withdrawn in August 2008
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What is Lightning Protection?

NFPA 780 -

A Complete System of Air
Terminals, Conductors, Ground
Terminals, Interconnecting
Conductors, Surge Suppression
Devices, and other Connectors
or Fittings required to complete
the System.
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The IEC Standards

IEC 62305-1
General Principles

IEC 62305-2
Risk Analyses

IEC 62305-3
OVETEIGEED
and life hazard

IEC 62305-4
Electrical- and
electronic systems

AENSsUMsantnananssuluidh

nasgiumsdoouwiwa
mAn 1 dJomruanaiy

Thai Standard : Protection against lightning
Part 1 General Principles

EIT Standard 2007-53

Saonssuamunrousanalng Tuwsususiguriung
The Enginsering Institite of Thailand under H.M. The King's Patronage
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AnENssuMsannaaanssuliin
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Thai Standard : Protection against lightning
Part 2 Risk Management

EIT Standard 2008-53

Sronssuamunrous:nalng Tuws:ususwguiun
The Enginearing Institute of Thailand under H.M. The King's Patronage

AMENSSUNT

hasumsdoonuwimw
mAN 3 AOWIdamEMomMmamw

dodoUanaso lla:suasiedoBsd

Thal Standard : Protection against lightning
Part 3 Physiical Damage to Structures
and Life Hazard

olududngon 1
w.A. 2553

EIT Standard 2009-53

Saonssuanmunroussinalng Tuws:ususiguiun
The Engineering Institute of Thailand under H.M. The King's Patronage
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Thal Standard : Protection against lightning
Part 4 Electrical and Electronic Systems
within Structures

oUuiEiubason 1
w.FA. 2553

EIT Standard 2010-53

sronssuamunrous:naAlng Tuws:ususigudun
The Engineering Institute of Thalland under H.M. Tha King's Patronage

NORME CEl NORME
INTERNATIONALE IEC INTERNATIONALE
INTERNATIONAL 62305-1 INTERMATIONAL
STANDARD Premier edtan STANDARD

First aditicn
200601

CEl
IEC
62305-2
-

Protection contre I3 foudre — Frotection contre la foudre —

Fartie 2:

Partic 1:
Evaluation des risques

Principes généraux

Protection against lightning — Frotection against lightning —
Fart 2:

Part 1: a

General principles Risk management
: IEC
IEC s :

— CEIIEG £230-1:2008

Pumera ge reftrenze
Aeererce rumber
CEVET S2:05-1303E
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NORME CEIl NORME CEl
INTERNATIONALE IEC INTERNATIONALE IEC
INTERNATIONAL 62305-3 INTERNATIONAL 62305-4
STANDARD Prenies econ STANDARD ez st

Fist edlion

200601 P00E.01

Protection contre la foudre — Protection conire ‘a foudre —

Partie 3:
Dommages physiques sur les structures
et risques humains

Partiz 4:
Rézeauy de puszance et de communieation
dans les structures

Protection against lightning — Protection against lightning —
Part 3

Physical damage to structures Part 4
and life hazard Electrical and electronic systems

within structurss

EC

62305-1 © |[EC:2006 -13-

INTRODUCTION

their contents and installations as well as to services. This is why the application of lightning
protection measures is essential.

The need for protection, the economic benefits of installing protection measures and the
selection of adequate protection measures should be determined in terms of risk management.
Risk management is the subject of IEC 62305-2.

The criteria for design, installation and maintenance of lightning protection measures are
considered in three separate groups:

— the first group concerns protection measures to reduce physical damage and life hazard in
a structure is given in IEC 62305-3,

— the second group concerns protection measures to reduce failures of electrical and
electronic systems in a structure is given in IEC 62305-4,

— the third group concerns protection measures to reduce physical damage and failures of
services connected to a structure (mainly electrical and telecommunication lines) is given in
IEC 62305-5.
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Lightning struck oil refinery
Cilacap / Java, 1995

In October 1995 a lightning struck the Indonesian oil
refinery Pertamina in Cilacap on the southcoast of Java.
The struck tank exploded and the burning oil set fireto 6
further tanks on this terrain. The reason : Incomplete
equipotential bonding.

Thousands of Cilacap-inhabitants and 400 Pertamina
employees had to be evacuated for safety reasons.

There was a standstill of about 1.5 years for this refinery,
covering 34 % of the Indonesia’s inland need. This meant,
that in the meantime oils, petrols, kerosenes and diesel
worth of about 300.000 daily had to be imported for the
supply of Java. The new start was only in spring 1997.

17



Oil refinery Pertamina, Cilacap/Java, 1995: 7 tanks
burned out due to a lightning strike

— Ao o & -

Oil refinery Pertamina, Cilacap/Java, 1995: 7 tanks
burnhed out due to a lighthing strike
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18



Figure 1.1: The situation in Pasir Gudang, Johor, Malaysia.
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Lightning struck oil tanks
Trzebinia (Poland), May 2002

During a thunderstorm lightnings struck the tanks of an
oil refinery near Krakau. Any lightning protection?
Negative!

2000 tons of fuel exploded, high flames leapt up and
dense clouds of smoke overcasted the sky. The fire
brigades could not get the fire under control.

This tank was protected by six lightning

. Lightning struck one of the rods 6 of the
oil reservoir of 10 000 m3.

Polish standardization on the
implementation of lightning be improved

Result of a clash of lightning (there was only one earth cable).
May 5 2002 near Krakow

20



.03.2008

X% =~ v w ]
MsIannmsvesnmsisauiszuviesnuinn
msnszqulrinarhilagliosia
MISEN@NINA3EIU BS 6651 111 BS EN 62035

[y} ] d' d
szuutlesnuiwnnanysal
Taseasavesszuutleanuhn IEC 62305

[y} d d
mstesnuthriumennhisa
msteanuthrua I nsannaung ANTENNA

d [y} [y}
asnmImsnumstleanuhm

ILCP (International Lightning Conference Protection)

21/03/54

21



21/03/54

22



21/03/54

U9 11 e EULIE

05112006

23



X% =~ Y w ]
MIIINNNsVRINsFeUIszuvilaanun
msnszquldinaiwlagldesia
MISEN@NINA3EIU BS 6651 111 BS EN 62035

[y} Y :i d
szuuiesnuihwnnanysol
Tassaiavesszuutleanuihiwi IEC 62305

[y} d d
msteanuhrunsansy
mstlesnuthrua I nsaNIANNN ANTENNA

d v} [y}
asnmImsnumstleanuhm

ILCP (International Lightning Conference Protection)

21/03/54

24



What about NASA?

What about NA
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© Reuters

26



21/03/54

~— CONEOTSAFETY-

~CONEOTSAFETY-
\ h—= <

- -

27



21/03/54

Insulating
Mast & —
Catenary
Wires

RSS —
(Rotated
away from
vehicle)

Catenary Wires

28



21/03/54

Catenary Wires
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© Reuters
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28th International Conference
on Lightning Protection (ICLP 2006)

Y I
September 18-22, 2006 Kanazawa Japan 2549 19193

v
auHIn
KANAZAWA
JAPAN

. v w d'! v ]
2551 . 119 nauNuIaamstesnuhmives
ICLP 2008 Uszimaadau

| L

36



21/03/54

: NI (GHINING
E0 e

30™ International Conference on Lightning Protection
T Hotel - Cagliari
12" - 16" September 2010

Cagliari, Italy - September 12-16, 2010
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Vienna | 2012

31t International Conference on

Lightning Protection

2 — 7% September, 2012 - Vienna, Austria

COVE=....

http://www.aldis.at/iclp2012
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