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Figure 13: The LPZ concept
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ESE for lightning protection

An Early Streamer Emmision air terminal, also known
as ESE or as an ionizing lightning rod, is an
external lightning protection system with innovative
technology. This ESE air terminal is also known as
active lightning rod.
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Where:

h is the height of the ASLA tip over the horizontal plane through the furthest
N point of the odject 1o be protected

an is the ASLA protection radius 10 be considered height h,
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Protection Radius of ASLA ESE, Rp (m)

Height of ASLA
terminal over the 2 3 4 5 8 10 15 20 45 60
protection area
h{m)
Protection Level 1
ASLA 15 13 19 25 32 33 34 35 35 35 35
ASLA 30 19 29 38 48 49 49 50 50 50 50
ASLA 45 25 38 51 63 64 64 65 65 65 65
ASLA 60 31 47 63 79 79 79 80 80 80 80
Protection Level 2
ASLA 15 15 22 30 37 39 40 42 44 44 a4
ASLA 30 22 33 44 55 56 57 58 59 59 59
ASLA 45 28 42 57 71 72 72 73 74 74 74
ASLA 60 35 52 69 26 87 88 89 89 89 89
Protection Level 3
ASLA 15 18 27 36 45 47 49 52 55 60 60
ASLA 30 25 38 51 63 65 66 69 71 75 75
ASLA 45 32 48 64 81 82 83 85 86 90 90
ASLA 60 39 58 78 97 98 99 101 102 105 105
Protection Level 4
ASLA 15 20 31 41 51 54 56 60 63 73 75
ASLA 30 28 43 57 71 73 75 78 81 89 90
ASLA 45 36 54 72 89 91 92 95 97 104 105
ASLA 60 43 64 85 107 108 109 111 113 119 120
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Surrounding Coefficient (C1)

Degree of Isolation Factor
Structure Located in area of the similar Height 0.25
Structure in Large area having Greater Height 0.5
Structure completely Isolated 1
Isolated Structure on top of Hill 2

: Agdgudi Ay , LaBAw jAwd) 997 ,8 )8 (Soale g 9 aBdw Sy :C2 -2

Coefficient of Structure (C2)

Structute Type Factor
Metal with metallic Roof 0.5
Metal with non-metallic Roof 1
Flammable Material on the roof 2.5

: 0945 ,S )8 (G bl (ISl gl SalilgSy : C3 -3

Structure contents(C3)

Structure contents Factor
Low Value & nonflammable 0.35
Standard Value & nonflammable 0.5
Moderate flammability 2
High Value , flammability 3
Exceptional Value, Irreplaceable (Electronic) 4

ailsoihe oly alledydal og (3a,SIdy suygd 09 19aSlens &l 990 [adlidnss Siga :C4 4

Occupancy of the structure(C4)

Occupancy coefficient Factor
Structure unoccupied 0.5
Structure Normal occupied 1
Difficult Evacuate 3
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Consequence of interruption of service to the structure(C5)

Structure Operations Factor
Continuity of service Not required. No environment 1
impact

Continuity of service required. No environment 5
impact

Consequences to the environment 10
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Ng=0.04*Td"1.25

pad dSig> AileuSoydw (Swdsde Computed Effectiveness ( Ef ) dSwg p 0594 (§,45 IS (S09diy 93

SiSo3 (S5lpd OIS yae A do e

Ef(Computed effectiveness) Protection level
E>0.98 LEVEL |
0.98>E>0.95 LEVELII
0.95>E>0.8 LEVEL Il
0.8>E>0 LEVEL IV
E<O Lightning arrester not required

: A0 i Py SASALS 9 o9

Ef=1-(N¢/Nd)
094339kt 9 (S dwliiy Nd gNC o lilgas
0943559303 A0 g pds 09 (olidwdy) (9450 ASLts Hds Al AS SdilSug s 94 (So5ke§ Lilg = Nc
M=C2*C3*C4*C5 asisasa N.C=(5.5%101-3)/M
pas 09 (194Sy ASUis yds 5 gdliud ) 09l ;Silg o9l AS (SAilSwg ;s 94d allg Expected direct hit : Nd
094! )90 Ao gt

N.d=Ng*Ae*c1*10/-6

JASGIS Al
IS 4w 3 5948 AS 1Ly A 43lS03Y, Soyle§ Td 59 Ng=0.04*TdA1.25

WSl 4 303 (590) 2eSAl AS dSwg i 25948 Sddleddx> (5, : Ng
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Ng=0.04*TdA1.25 SAdiSgla Libumdl =iy o feddd

Lightning Flash density Flashes to
Thunder Stom Days/year Ground/Km2/year (Ng)

5 0.30
10 0.71
20 1.69
30 2.81
40 4.02
50 5.32
60 6.68
80 9.57
100 12.65

094 53908 Audguieds 09, ASLw (Syda9) So9l,S%S slilg Ae : Collection

Area

s o Ae=(L*W)+6*h*(L+W)+(3.14*9*HA2)
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OISl 9 Lo ydag 5902

N.d=Ng*Ae*cT*10/-6 ¢piiouyls ladgainSgla pal

L4

g s 033 o i 3 § 03 yLo3e 9 ogadysial )
des pal (9uy ) /ASD



Computed ( Ef ) dSwg s 0,94 (5)dS)lS (usdl) 33 094339 Oladumygies (591351340 9903548 Ao gl pa

0353 Ay 9ds 9 AgSIAL 7 Al L yide (Sali AS (il Cpilglin IISATWlS (Sdis4l o9 Effectiveness

- A Cungly (Swg

OSAdISgla Al HISds ki ety 909433,509) Mib) By 99) dlddty Hagdiges 4S ddly Olaky
: dgdilyy9a pdy OledSLin 4S (ycdoala g
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Ae=(L*W)+6*h*(L+W)+(3.14*9*H"2)

Ae=(30*20)+6*32*(30+20)+(3.14*9*322)
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Ae= 39,138 m2
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Ng=0.04*Td"1.25

Ng=0.04*2011.2

Ng= 16918

M=C2*C3*C4*C5

M=1%0.5%1*5

M=2.5

s 0943y Nd 0gNC (ndlglion OlSatiucightiy 9gedd (993 aleli Lyily
(oaiduwdy) 094Sy aSLca yd dluls oS (SAilSwg p 9l So ke + N.C
N.C=(5.5*%10A-3)/M

N.C=(5.5%10A-3)/2.5
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NC=0.0022

0945 dSlics Hdu 35 gl ) 09! ySilg 09l AS SAilSg o 94 :Nd Sogdis 93

N.d=Ng*Ae*c1*107-6

N.d=1.6918*39,138 *0.5*107-6

N.d=0.0331
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Ef=1-(Nc/Nd)

Ef=1-(0.0022/0.0331)

Ef= 0.93
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Ef(Computed effectiveness)

Protection level

E>0.98 LEVEL |

0.98>E>0.95 LEVELII

0.95>E>0.8 LEVEL Il

0.8>E>0 LEVEL Iv
E<O Lightning arrester not required

s Elwg pt 053 3y A

090,193 (§ dudidid Add (ds Al 35 S09d AS Clug p 033 Al pdSAy (S 9 (midy
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Protection
Index
level

E(Computed
effectiveness)

Peak Distance
Current(KA) between
adjacent

Mesh
dimension(m)
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down
conductors
LEVELI E>0.98 6 10 5*5
LEVELII 0.98>E>0.95 10 15 10*10
LEVEL Ill 0.95>E>0.8 19 20 15*15
LEVEL Iv 0.8>E>0 29 25 20*20
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Protection Radius of ASLA ESE, Rp (m)
Height of ASLA
terminal over the 2 3 A 5 8 10 15 20 45 60
protection area
h{m)
Protection Level 1
ASLA 15 13 19 25 32 33 34 35 35 35 35
ASLA 30 19 29 38 48 49 49 50 50 50 50
ASLA 45 25 38 51 63 64 64 65 65 65 65
ASLA 60 31 47 63 79 79 79 80 80 80 80
Protection Level 2
ASLA 15 15 22 30 37 39 40 42 44 44 a4
ASLA 30 22 33 44 55 56 57 58 59 59 59
ASLA 45 28 42 57 71 72 72 73 74 74 74
ASLA 60 35 52 69 86 87 88 89 89 89 89

Protection Level 3

| m 27 36 45 47 49 52 55 60 60
38 51 63 65 66 69 71 75 75
ASLA 45 32 48 64 81 82 83 85 86 90 90
ASLA 60 39 58 78 97 98 99 101 102 105 105
Protection Level 4
ASLA 15 20 31 a 51 54 56 60 63 73 75
ASLA 30 28 43 57 71 73 75 78 81 89 90
ASLA 45 36 54 72 89 91 92 95 97 104 105
ASLA 60 43 64 85 107 108 109 111 113 119 120

Cu19dSpa 30 dgdguds ps Elevation Sddsad uding
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Building

2*60mm2 Naked Cable
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