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Impedance Measurement Method of Low—voltage Power

Supply Line Based on Karrenbauer Phase—mode Transformation
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Abstract: In order to solve the problem of accurate measurement on the parameters of low—voltage power supply
lines, in this paper an intelligent measurement method of low—voltage power supply line impedance based on phase—
to—mode conversion is proposed. And the least—squares optimization model is established to optimize the impedance
parameters to achieve accurate measurement. Finally,the practical example verifies that the method is effective and
feasible. The method realizes the online identification of the impedance parameters of the low—-voltage power supply
line under different working conditions,and provides a basis for the evaluation of the operation state of the power sup—
ply line.
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Fig.1 Transmission model diagram of single—phase line
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Fig.2 Topology of low—voltage distribution network
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Fig.3 Flow chart of impedance measurement

method for low—voltage power supply line

3 LB

R T B UE AR SCHRE H T i m SR AN S R L i
BT i 2 ] el DXCAE e A L 2 i S o i 141 7
OHT  ZR K BCR ] A = R e, Hrp
R R R SRS O 1000 1, LR
HIRERAS R 30 1 1, Ho MR AR B R
AV 101, B EEERAR R 200 1 %368
15 min R4 — U\é‘ﬂ)ﬁ% — RARAE 96 I, B ER T
PR A R BE A 2020 4 8 H 28 H 0:00 F] 2020 4F
8 ;129 H 23:59.

TR E RN F R 2 5 = A A an
4 s, AR AR A = AR i L A0 AR R B
(B, REARAR N AR | UCRARIRER.



94 R R A4 (A AR BER)

2021 4F

99— —
0 10 20 30 40 S0 60 70 80 90
(a) MY s e
240
239
238
_ 237
&
~
7 236
P
235
2347
2331
232 L ) L il L i L d i
0 10 20 30 40 S0 60 70 80 90
(b) 5 LR

B4 EF#HFE=MEEM
Fig.4 Three—phase voltage values for

upstream and downstream nodes
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Tab.l Three—phase self-impedance and mutual impedance

BHA/Q A B C

A 0.015 32+0.006 13j 0.011 73+0.007 32j 0.009 45+0.003 56j
B 0.011 73+0.007 32j 0.014 36+0.004 68j 0.008 41+0.002 73j

C 0.009 45+0.003 56j 0.008 41+0.002 73j 0.016 38+0.005 95j
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Fig.5 Comparison of measured and calculated

voltage curves of upstream nodes
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