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The Control of the Magnetic Field around Down Conductors

Bok-Hee Lee, Sung-Man Kang*, Seung-Chil Lee, Ju-Hong Eom, and Kyoung-Ok Lee
Dept. of Electrical Engineering. Inha University

Abstract -~ This paper deals with the control of
magnetic field around the down conductor of lightning
protection systems. The magnetic field strength in the
vicinity of down conductor is shown to drop off
rapidly with distance from the down conductor and is
reversely proportional to the number of down
conductor. Also the magnetic field strength is
decreased in the structures as the down conductor is
installed with the symmetrical arrangement, and it is
zero at the center of symmetry. The magnetic field
strengths for the symmetrical arrangement of two
down conductors are less than one half compared
with that for a down conductor. A proper
arrangement of down conductor can reduce or cancel
the magnetic field in a restricted place where
information-oriented and computerized facilities are
densely installed.
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Fig. 2 Bonding conditions of the downconducto
metal raceway
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Fig. 1 Circuit diagrams for measuring the magnetic fields due to lightning currents

—216 —



2.2 Ay 3 £3I171

Qal Aol H=a 500~800 (A= 279 U
T g2y Hduadfe AFA JUAFE U
A, AFY HAES FLAMY ¥ol F FAHYAE
Q3tEAo] HAH gl B FxAY 2A2 A o
ZHd o Ao 1 [mlE FASFEA QM
288 FH3AYE 4 [m7HA 05 mltA ez A9
AZVE FASAY. o W FHWTGL JHAHF A
FEgzo 93 J3AL Haslslr] M JB2AF
FTEdY wd B ZAHAY. FFE UFolA
Aetmxe Fop wixe] wE 2 AZE FHH3a
AT B dFedA Az AFEAN Y AR
£ 469 [mV/pTlolx, Fa5didS 110 [Hz]l ~ 200
[kHz}] A =o]c}.

1y
ic)
2

X HE

/ f\\n % 4360 [nT/div)
e XHEH: 2130 [nT/iliv] W

N

/N e soo )

i \
QUTNEF : 200 (A/div] et e
i Time: 50 [s/div] _,A;T;[;s/div]

(a) 82 gH2AF (b) AFH YE2HF

2J

29 3 AspEde2RE 1 [m] 9ol AN =
QAT AR 3

Fig. 3 Waveforms of the incident currents and
magnetic fields measured at the distance of 1
[m) from the downconductor
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Fig. 4 Magnetic field strength as a function of the

distance from the downconductor to the
measuring point
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Fig. 5 Comparison of the magnetic field strengths

according to types of down-conductor
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Fig. 6 Dependence of the magnetic field strength
near the downconductor on the waveform of

the incident currents
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Fig. 7 Fast Fourier transformation of the test
current waveforms
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Fig. 8 Magnetic field profiles for the number and
arrangement of down-conductor in the model
structure
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