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Measurement of Low-Frequency Powerline Impedance
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A new method for measuring the low-frequency impedance of
energized single-phase powerlines is proposed, and measured data
in the frequency range of 100 Hz—20 kHz are presented. To esti-
mate the quantity of noise generated in commercial ac lines, we have
to know the frequency characteristics of the line impedance. In the
high-frequency range (20 kHz —30 MHz), experimental results have
already been reported. However, it seems that data on the low-
frequency range have not yet been reported. Because the audio-fre-
quency range contains many harmonics of higher frequency than
commercial ac, the data in this frequency range are indispensable for
evaluating distortions. The proposed measurement circuit was con-
structed by using our original noise superimposer.

Key words: commercial ac, line impedance, higher harmonics,
distortion, noise superimposer
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Fig. 1 Circuit of the noise superimposer for measuring

powerline impedance.
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Fig. 2 Dimensions of magnetic cores.
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Fig. 3 Dependence of the line impedance on the
measurement current.

ENTwE, 4EE, ZELCAERT) 20, HERES
BEBLUEROFHLERMZ+5 % L7z, Figdd
5, #10 kHzA T TRA Y E=F VU AOBAHFD R b
ZEDG o, TRIZOWTI, FA VDALV F Y
ADDWA =T ACHEVEELE 222, R
o TBERFIOLRIBEDOL V¥ —F U ANTEHIC
Az EBbRA. HIC, #9300 HAFEIE— 7 5N
LZLEbGhol, B, FUEEILOT -5 3t HE
SRINI0. 1ECDLELBEOHENS, FH, FH -
B, FLRHEBINGTEAL Y E-F U ADEERD
EHEEHEICHERTAI LI TE o7,

Figsid, R¥ETA VAV E—F U2 (04 QB LU
A 2F7 03T mHOEFIEBED A Y ¥—F R) DKRE
EOFEBENASTHEL-bDTH A, FigskFigdk %
BT A E, HT0HTTIREES S VAV E-F R
DHPEBDIA VAV E=F VAL HEVEVIERE
2157 BBOEAT AEFREROMEIRISHEEAIRIC
HALABIFEELEZONDIEEL, FA VAV E=F VAN
BWEIEERERERIKRELL L4720, BBOREL LT
WBEESA VA VTV ADKREEREBDOS 4 4 >
V=¥ ADORKESICHRTEAEEZINSDIIERET S
CLEEEETHALERLL. BEERICEINIETHR
DRE SERBO#EME LIBENSL DI E2ERT
AL, FVEELREBASHEORREF CEETA VAV
=T U APENTHI T L MR TE T,

4. TEV

TEEE D S 5100 Hed» 520 kHz F TlzowWT, &
LOEBEICBWIHAEI VY S ERERE T AL
YE—FU2FHEL, 1QOBEOEA VE-F Y ADTA
I LTHREOBRBEEENHERSE CEEL2 CHEER
BHLADLIERER LS. BHARKICEINAEHE
BEHOWE BIERRETFOREMOED LEHE)
BIURKOEBRBELEEET A0, 944~
Y— ¥ v 25 AR A EETL. itoT, ABOBEL L
THEESUHEBBOEENETONE. A Y E—F A
DEBEEE, f v Y— ¥V VY AORHERLER L &S
BRI O FIEEIIOWTRET 2 LESH A L Bb
ns.

AASEAMSSEEE Vol 23, No. 4-2, 1999

6
c s Maximum value
= i { Mean value
5 4k Minimum value |

Line impedance | Z
[\ o]

L L L) | B

10k 20k

0 1
100 1k

Frequency fn (Hz)

Fig. 4 Measured data on the low-frequency line

impedance.
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Fig. 5 Calculated values of the reference line impedance.
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Fig. A1 Measured data on low-frequency line impedance.
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