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IEC 62305-4 Protection of electronic systems
LPMS (LEMP Protection Measures System)
- Complete system of protection measures for internal

systems against LEMP.

Typical Lightning Damage
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IEC 80364-4-44: 2001, Electrical installations of buildings — Part 4-44: Protection
for safety-Protection against veltage disturbances and electromagnetic disturbances

IEC 60364-5-53: 2001, Electrical installations of building — Part 5-53: Selection
and erection of electrical equipment — Isolation, switching and control

IEC 60664-1: 2002, Insulation coordination for equipment within low-voltage
systems — Part 1: Principles, requirements and tests

IEC 61000-4-5: 1995, Electromagnetic compatibility (EMC) — Part 4-5: Testing
and measurement techniques — Surge immunity test

IEC 61000-4-9: 1993, Electromagnetic compatibility (EMC) — Part 4-9 Testing
and measurement techniques — Pulse magnetic field immunity test

IEC 61000-4-10: 1993, Electromagnetic compatibility (EMC) — Part 4-10: Testing
and measurement techniques — Damped oscillatory magnetic field immunity test

IEC 61000-5-2: 1997, Electromagnetic compatibility (EMC) — Part 5. Installation
and mitigation guidelines — Section 2: Earthing and cabling

IEC 61643-1: 1998, Surge protective devices connected to low-voltage power
distribution systems — Part 1: Perfarmance requirements and testing methods

IEC_61643-12 2002 Low-voltage surge protective devices — Part 12° Surge
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¢ LPZ (Lightning Protection Zone)

- zone (area) where lightning electromagnetic environment is defined

0, Full current, full magnetic field, 0 Partial/induced current full magnetic field
1 Limited induced current damped magnetic field
2 Limited induced current, further damped magnetic field
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Basic Lightning Protection Zone LPZ concept-IEC 62305-4

LPZ 0 — most severe
Antenna . .
Electrical Mast o Cross bond metallic services

power line railing Transient protection (SPDs)

installed on services entering
each zone

SPD (Surge Protection Device)
L : (LPS) - device which limits transient

3P D
- QUIPMENT overvoltages and diverts surge
= WPZ2 LPZ 0 currents.

SPD 1/2 — Overvoltage

Protection
SPD 0/1 — Lightning Current
pipe Telecom’s Protection
line

Faradayscher cage




Lightning Safe Environment
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LPS (LPS Type I to IV) - Complete system used to reduce the danger of
physical damages and injuries due to direct flashes to the structure. It consists
of both external and internal LPS and is defined as a set of construction rules,
based on corresponding protection level.

Lightning protection zone (LPZ) - With respect to the lightning threat, a zone
may be defined, inside of which is sensitive equipment. Extra protection is
applied at the zone boundary to minimize the risk of damage to equipment
Inside the zone

Protection level (I to IV) = Four protection levels of lightning protection. For

each protection level, a set of maximum (sizing criteria) and minimum
(interception criteria) lightning current parameters is fixed, together with the

corresponding rolling sphere radius.

19

LPS+Shield LPZ 1\ ,Io’ H, LPZ 0
H

Shield LPZ 2 \ LPZ 1 H,
™
LPZ2 ‘:/,.. H,
/ SPD 1/2 SPD 0/1
(SB) (MB)
Apparatus
(victim) "] )
< D S <
U, 1, U, 1, Up I,
Housing Partial lightning
current

LPMS using spatial shields and “coordinated SPD protection”-Apparatus well
protected against conducted surges (U,<<U; and 1,<<I ) and against radiated
magnetic fields (H,<<H )
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LPS+Shield LPZ 1 \ 1, H, LPZ 0
HO
LPZ 1
=
/ SPD 0/1
(MB)
Apparatus
(Victim) -— _
affe— e
U, U, 1,
Housing Partial lightning

current

LPMS using spatial shield of LPZ 1 and SPD protection at entry of LPZ 1-Apparatus
protected against conducted surges (U,<U  and I,<I ) and against radiated magnetic

fields (H,<H,)

LPS (No Shielding)\ , I, H, LPZ 0
LPZ 1 -
7
H | SPD 0/1/2
: I LPZ2 u, J™MB
Apparatus
(victim) <« U, I -«
U, 1,
Shielding housi
¢ m.g S Partial lightning
or chassis etc.
current

LPMS using internal line shielding and SPD protection at entry of LPZ 1-Apparatus
protected against conducted surges (U,<U; and L,<I ) and against radiated magnetic

fields (H2<H0)
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LPS (No Shieldi
(No Shie mg)\ , I, H, LPZ0
H

0
LPZ 1
y7a
SPD / SPD 1/2 SPD 0/1
(SA) (SB) (MB)
Apparatus_(\ " 7\
(victim) N N
- A <«
U,l, U,I, U, 1,
Housing
Partial lightning
current

LPMS using “coordinated SPD protection” only -Apparatus protected against
conducted surges (U,<<U, and 1,<<I ) but not against radiated magnetic fields (H,)

If conductors of internal systems are neither screened nor located
in metal conduits, they shall be bonded via SPDs. In TN systems,
PE and PEN conductors shall be bonded to the LPS directly or
with a SPD.
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Bonding
network
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Earth termination system
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Equipment configurations
Star configuration Mesh configuration
Traditional
North America
“Isolated Ground Plane” .
Ewvolving
Star T M T :
\}‘/“'_opfl.ni\ /Qsl ?lmlgy\ /North America
2
4 N
E
a8
2
g
w
Zz
[++]
: N il [—
= T T " Sang_le P\co\:]r:dm
.% Star-IBN Mesh-IBN (SPCW)
2 T —
B
-4
sz Not Applicable
8
[}
=
3 o
& Europe
Mesh-BN “Integrated Ground Plane™
Air terminals
Lightning protection
4 system down
@ conductor
i 4
—— -
Electrical s 3
grounding electrode
system Bonding required between

electrode systems

Exhibit 250.44 Bonding between the lightning system ground
terminals and the electrical service grounding electrode system,
in accordance with 250.106.
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Pratective and functional Down conductors
sarthing conductor gum;r;gm
L
( Joint for
verification —
Main earthing
terminal 1 E;I:ﬁtlonal Pn:tmechvs Lm
’ electrode :alach'oda garlh alao;g:t:m
Interconnected earth electrodes Separate earth electrodes

Interconnected earth electrodes

Lightning equipotential bonding system
L y L4

External
lightning
protection
system

—
|
—2 &

K e £ (-

Cathode-protected tank pipe

!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Foundation earth electrode
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Lightning protection system Lightning equipotential bonding system

| ¢ PAS ¢ L L]

[

Heating

protected tank pipe

] [ []
|
LPZ 1 ,
|
|
|
|
|
|
|
B
|
|
]
[( (0] I
|
{ |
|
Foundation earth electrode !

External
lightning
protection
system

consumer’s circuits electronic equipment
L] antenna line
heating
1
|
|
—— — — I
crrxxxxcnfy
I |
| |
|
|

earthing electrode
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"\, | Lightning Protection system IEC 62305

" I = Bonding in accordance with
IEC 62305
Down —— Steel structure of
Conductor | Socket (;utleAé building
Panel board AC
Mesh .,
Grounding System of
— Building based on IEC
IT system l 60364-5-54, IEC 61000-2-5
[][:::][] l:EE:] and IEC 62305
Metal Cable__|
Tray ﬁ Maindistribution board
K ® |

s

Foundation earth f"‘
electrode ;- “+. Earth electrode
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International Finance Centre
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Tallest (as of
Apr 05)
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The tower crane at the top
of the structure is bonded
to the earth
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Shield LPZ 1 LPZ 0 Hy
Shield LPZ 2 LPZ 1 H,
LPZ 2 4;’7/ H,
Apparatus () sp © Aspp12 A spPpon
; 4 o/ W/
(Victim) - [ +— -
Up I Uy Iy Uo, lo
Shield (Housing) Partial
lightning
current
51
Standards E DIN VDE 0675-6| IEC 61643-1; EN 61643-11:
Type/ with A1, A2 1998 2001
Description
Lightning current arrester Class B SPD class | | SPD Type 1
Combined lightning current
and surge arrester
Surge arrester for Class C SPD class Il | SPD Type 2
distribution boards
subdistribution boards,
fixed installations
Surge arrester for Class D SPD class Ill| SPD Type 3
socket outlets / terminal units

\ a d! ) d‘ a | g’l
MINUIBTUAVDY SPD cmmsmln‘vawmﬂu"lﬂmummgmuw]
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Ughtning current arrester Surge voltage arrester

L1 \ ;” & i ,;I

2 "“l \
L3 i 1 i
PEN— — I 1
r [P e
| I |
I I I
| | I | |
I
I

Main distribution 6 kV/ |

Surge voltage resistance of Sub-distribution 4 kV
insulation

Equipment protection

2.5 kV

I Terminal 1.5 kV

anuAInuveIRMIHlusTUVNS I IEC 60664-1

Parameters of lightning discharges — natural process

Direct lightning impulse currents Coupling of indirect effects

) lll:l':.llEB . .
S KA | N\10350ps| |
; inductive a0 N m
1 = ™
[} - N 5{]
L1 coupling \\
L2 40 <]
L3 b B/20 us
fo 20 4 y R‘L‘ﬂ“‘-a-
PENE 1 1) 1
0w
||

0010203040506 tms

partial currents
. Lightning surge current:

. o L voltage T1/T2 = 8/20 ps
potential equalization RE| | drop
;
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N

™

mesh width

p
v
y/ 4

”
g b

Type 1 Type 2 Type 3
10m x 10m x 10m 50m x 50m x 10m 10m x 10m x 50m

57

=100 kA

IO/max

6000 —

5000 —

4000 —

3000 —

2000 —
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A
m lo/max = 100 kA
350 — |

T 300 —

H1lmax 250 —

200 —

150 —

100 —

[ [ I I I
0 0.2 04 06 0.8 1 1.2 1.4 1.6 1.8 2

Mesh widthw —» (m)

o4

A o

SPD 0g/1

Sz

LPZ 2 : JsPo 12 "v._yLPZ 0g

3

SPD 0p/1 \@)

asmsmstdeanuihenmealy 19unfaavesnsuu sy nazms

o o 60
Mruaszazanulasans
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