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Distributions of the Magnetic Flux Density Near Down-Conductors
Due to Various Impuise Currents
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(Bok-Hee Lee - Keun-Chul Chang - Sung-Man Kang - Su-Bong Lee * Seung-Chil Lee)

Abstract ~ This paper deals with the behaviors of magnetic flux density near down-conductors by lightning currents.
The background on the principle of magnetic flux density measurements using the RL self-integrating magnetic field
sen-or was described. The magnetic flux density measuring device consisting of RL self-integrating magnetic field
sen:-or and differential amplifier was designed and fabricated. The frequency bandwidth of the magnetic flux density
mesz suring system ranges from 200 Hz to 300 ¥k and the response sensitivity was 0,126 nT/mV. The distributions of the
magnetic flux density near down-conductors due to impulse currents with various rise times were analyzed as a
par.meter of the bonding conditions and materials of conductor and wiring conduits. The magnetic flux density due to
imp tse currents was inversely proportional to the distance between the down-conductor and measuring point. The
amg litude of the magnetic flux density for PVC pipe with down-conductor was 72 WT/kA at the distance of 1 m and
was higher than for steel conduits and coaxial cable. Finally the magnetic flux density is increased with increasing the

dif It and oscillation frequency of lightning currents in this experimental ranges.
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Fig. 1 Equivalent circuit of the self-integrating magnetic field
sensor
YPHoz 3

FAN A ARG RE 28AY R

of H3te oidE Ao t}'_]- AR B ZAASE
. di
LI(R+Ry) 3o} mjg & 7B = Roll(t)<<L'_;TtLo]

A U2 ohE Zo] BHESA EHE 5 gk

(1) = =4 B0 @)

detd 4FAAe 28 HG C()E

¢ (0= Roi (1) = 2 ABD) V] @)

A&AE Bel vlalsts BAE U
AN E st e ASDE B nEe
2540 RCeL) BAZYE AN 2
28948 Rol: 23sna st mAe

=Y A4 (97 vehdez A7

3.1 X 537

= A3 AR AFEHYE delM 71Ed FI3998
1—1%6}&1 Fheolg 240 vluH Fo)g RLIZ o3
AEd NEE FH7)E 58 ALEEy A7 dedE
ANAREE AgdMolth 2% 20le 49 A& AFS
2719 HA2EE e EHARAA RER
TENE AA 4223 2d SEgdt AN E
Z Fesk A8 oM S0 E AERen, FE7) 399
e AYE HEsAct

Az &=
7}

N
H

g

BRAGAN 3L AFE A A% QY AR} A
£9E 2479 29 H¥e 19 30 YN £
23§ AHARY FA5E WEAA AN SAY $TE
FAHAA 28 3] GEpAYch B ATl Aze A
£UE 23Yr)e $AAEE o 0126 pT/weld, 334 o

£ 200 Hz~300 o2 ABM A g HARFY it

=
T AEE BEF 428 + e $€E4E Kz Aok

D

38 2 A2 XNYEHY9 g2
Fig. 2 Circuit diagram of the self-integrating magnetic flux
density measuring device
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Fig. 3 Response waveform of the magnetic flux density
measuring device to sinusoidal current input and
frequency bandwidth
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magnetic flux density
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with a down conductor
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Fig. 9 Magnetic flux density near the metal conduit with a

down-conductor
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Fig. 11 Magnetic flux density according to the bonding
condition between the metal conduit and down-
conductor
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Fig. 15 Magnetic flux density according to the bonding
condition between the metal conduit and down-
conductor
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Fig. 16 Magnetic flux density according to the oscillation
frequency of damped oscillatory impulse currents
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Fig. 17 Magnetic flux density according to the waveform of
incident impulse currents
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