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Design of lightning electromagnetic shielding of the rail transit command center
YUAN Huanyu
(Beijing Urban Construction and Development Group Co., Ltd., Beijing 100037, China)

Abstract: In the lightning protection design of the rail transit command center, the design of lightning
electromagnetic shielding is an easily overlooked problem. Based on the engineering practice, two cases of
generating lightning electromagnetic pulses are studied, and the “Shielding Effectiveness Calculation Table” which
can be used by designers for reference is obtained. Meanwhile, the influence of “safe distance” on the shielding
design is further analyzed, and a comprehensive solution for the electromagnetic shielding design of the rail transit

command center is proposed.
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Fig. 1 Lighting strikes a point in the exterior space of the building
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Tab. 1 Maximum lighting current corresponding to different

types of building
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Tab. 2 Attenuation of planar magnetic field by grille type space
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Tab. 3 Shielding effectiveness calculation table (near lighting strike buildings)

B R B i (7225 kHz, 1=150 kA) 4l (1 MHz, [=37.5kA)

y B H, I(A F/dB B H, /(A F/dB
SIM S win SRR rm ERR H, (Am)y TR Am)  SEAB g oy FIPRRCHL (M) SF/D
i i i i

0.4 0.01 61.4 31.8 14.2 32.5

1 0.01 152.4 23.9 352 24.6

10 5 0.01 23885 764.9 9.8 5971 176.2 10.6
8 0.01 1197.1 6 282.5 6.5

0.4 0.01 30.7 31.8 7.1 32.5

1 0.01 76.2 23.9 17.6 24.6

20 5 0.01 1194.3 382.5 9.8 2986 88.1 10.6
8 0.01 598.6 6 141.3 6.5

0.4 0.01 20.5 31.8 4.7 32.5

1 0.01 50.8 23.9 11.7 24.6

30 5 0.01 7962 255.0 9.8 199.1 58.7 10.6
8 0.01 399.0 6 94.2 6.5

0.4 0.01 154 31.8 3.6 32.5

1 0.01 38.1 23.9 8.8 24.6

40 5 0.01 3971 191.2 9.8 149.3 44.1 10.6
8 0.01 299.3 6 70.6 6.5

0.4 0.01 12.3 31.8 2.8 32.5

1 0.01 30.5 23.9 7.1 24.6

0 5 0.01 4717 153.0 9.8 195 353 10.6
8 0.01 239.4 6 56.5 6.5

0.4 0.01 10.2 31.8 2.4 32.5

1 0.01 254 23.9 5.9 24.6

60 5 0.01 398.1 127.5 9.8 993 294 10.6
8 0.01 199.5 6 47.1 6.5

0.4 0.01 8.8 31.8 2.0 32.5

1 0.01 21.8 23.9 5.0 24.6

70 5 0.01 3412 109.3 9.8 85.3 25.2 10.6
8 0.01 171.0 6 40.4 6.5

0.4 0.01 7.7 31.8 1.8 32.5

1 0.01 19.1 23.9 4.4 24.6

80 5 0.01 2986 95.6 9.8 4.6 22.0 10.6
8 0.01 149.6 6 35.3 6.5
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Fig. 3 Relationship between magnetic field intensity and

lightning strike distance
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Fig. 4 Lightning directly strikes the building’s lightning

arrestor
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Fig. 5 Calculation of the shunt coefficient (changed to the graph
of n=10)
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Tab. 4 Values of the shunt coefficient (in the first case, n=

FJin=10, ¢=10 m)

10, =10 m)

RS NREHMEBE (BZMBER=20, =5m)
Tab. 5 Values of the shunt coefficient (in the second case, n=20,¢=5m)

0.33 0.13 0.04 0.03 0.03

A SCT IR B R R O 4 BT
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Tab. 6 Calculation table for shielding effectiveness of lightning

strike buildings (regardless of the shunt coefficient, both d, and
d, are 2.5)

HIRE S
(/=25 kHz,/=150 kA)
5 H, /(A/m)

PIRRGEE SRR

/m /m SIS

0.4 0.01 31.8 152
1 0.01 23.9 379
5 0.01 9.89 1897
8 0.01 6 3036
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® EEEFYRRMETERGE -MHERL=10, =10 m;
d,5d,1952.5)

Tab. 7 Calculation table for shielding effectiveness of lightning
strike buildings (in the first case, n=10, c=10 m; both 4, and d,

are 2.5)

’u‘«ﬁi W TE SR BB o MISTE SR BBk
2% E/m F/m H/(Am) ZF E/m 1% /m H /(A/m)
0.4 0.01 15.2 0.4 0.01 16.7
1 0.01 37.9 1 0.01 41.7
0.1 5 0.01 189.7 0.1 5 0.01 208.7
8 0.01 303.6 8 0.01 333.9
0.4 0.01 30.4 0.4 0.01 63.7
1 0.01 75.8 1 0.01 159.4
0.2 5 0.01 379.4 042 5 0.01 796.8
8 0.01 607.1 8 0.01 1275

T AR EEIRE W TR E T (225 kHz, 15150 kA)
#8 FBHEFAYRERBEETEREZMERA=20, =5m; d,
5d.1942.5)

Tab. 8 Calculation table for shielding effectiveness of lightning
strike buildings (in the second case, n=20, ¢c=5 m; both d,, and d,

are 2.5)

T BB H,

TEE /m 4% /m /(A/m) /(A/m)
0.4 0.01 4.5 04 0.01 6

1 0.01 114 1 0.01 15.2

0.03 5 0.01 56.9 0.04 5 0.01 75.9
8 0.01 91.1 8 0.01 121.4

0.4 0.01 19.7 04 0.01 50.1

1 0.01 493 1 0.01 125.2

0.13 5 0.01 246.6 0-33 5 0.01 626.1
8 0.01 394.6 8 0.01 1001.8
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Fig. 6 Relationship between magnetic field intensity and the floor
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Tab. 9 Safety distance calculation table(near lighting strike
buildings)

BIRE S (f*") kHz,

BRI =150 kA)

R wn BE A 2 4A
PR SR St SF/dB %4 FF & /m

w/m r/m

SF/dB %4 &/m

0.4 0.01 31.8 0.05 325 0.23
1 0.01 239 1 24.6 1
5 0.01 9.8 5 10.6 2.35
8 0.01 6 8 6.5 8

YR AEBEGAEEIY B, KemEitE
st (7) X 8) Fior (4 BIXRSF=10
ESF<10WFl it)

24 SF =10}

d o, =w(SF/10) (7)

2 SF<10}

dp=w (8)
aE (7) fnsk (8) , HEiEF Yt <e
P T R A R 10F R,

IR, RIOWTLIEH, %ok Bl & bk
WA A% B B DR/ NI 2 R, 24 PR S B SR B 1 mfkf,
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Tab. 10 Safety distance calculation table(lightning strike
buildings)

HIRE D (25 kHz, Ja4:dFd (A1 MHz,

FrRRT =150 kA) [=37.5kA)

(G0 S X S S

w/m r/m

SF/dB %4 FEE /m SF/AB Z4FEE /m

0.4 0.01 31.8 1.27 325 1.3
1 0.01 239 2.39 24.6 2.46
5 0.01 9.8 5 10.6 53
8 0.01 6 8 6.5 8
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