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An Approach to Measure Positive-Sequence Parameters of HV Transmission Line by

Using Two-Terminal Measured Voltage and Current Data and Its Application
LI Wei', TANG Jihong', YU Yaling', HU Zhijian?, LI Hongjiang”, XIAO Huan’?, CHENG Xiaomin®

(1. Hunan Electric Power Dispatch & Communication Bureau, Changsha 410007, Hunan Province, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, Hubei Province, China)

ABSTRACT: Based on the simultaneously measured data of
three-phase voltages and currents at both ends of transmission
line by global positioning system (GPS), an approach to
measure positive-sequence parameters of HV transmission line,
in  which the simultaneously measured two-terminal
information of voltages and currents of transmission line is
used, is proposed. The procedures of measuring positive-
sequence parameters as well as calculation formulae for
positive-sequence impedance and capacitance, in which the
influence of distributed capacitance is taken into account, are
given, and the hardware structure of the measuring system is
described. Results of simulation and actual measurements show

that the proposed approach is feasible.

KEY WORDS: HV transmission lines; two-terminal measured

data; positive sequence parameter; global positioning system
(GPS)
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Fig. 1 Wiring for measuring the positive sequence
impedance of transmission line
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Fig. 2 Wiring for measuring the positive sequence
capacitance of transmission line
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Tab.2 Value of k,

L/km 5 L/km 5

<50 0.000 0 400<L<450 0.002 3
50<L<100 0.000 3 450<L<500 0.002 6
100< L<150 0.000 5 500<L=<550 0.002 9
150< L<200 0.000 8 550<L=<600 0.003 2
200<L=<250 0.001 1 600<L=<650 0.003 5
250<L<300 0.001 4 650<L<700 0.003 8
300<L<350 0.001 7 700<L<750 0.004 1
350<L<400 0.002 0 750<L<800 0.004 4
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Tab.3 Positive sequence parameters of transmission line
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Tab.4 Simulation measurement results of

positive sequence impedance

NGk
A7k 1 AT 2 ALY
2476415718 2.489+j15.712  2.500+j15.708
100 5257+31.555  5.223+31.459  5.120+j31.424  5.000j31.416
150  7.747+j47.573  7.635+j47.244  7.567+j46.823 7.500+j47.124
200 10.459+j63.902 10.1914§63.116 10.063+j62.356 10.000+j62.832
250 13.392+j80.618 12.856+j79.061 12.666+77.893 12.500+j78.540
300 16.343+97.876 15.402+j95.136 15.125+j93.455 15.000+j94.248
350 19.398+j115.82 17.879+j111.38 17.511+j109.09 17.500+§109.96
400 23.0914j134.58 20.713+j127.79 20.227+j124.79 20.000+j125.66
450 27.0114j154.34 23.476+j144.41 22.859+140.61 22.500+j141.37
500 31.203+175.33 26.154+j161.26 25.392+j156.56 25.000+j157.08
550 36.124+j197.79 29.024+j178.39 27.803+j170.88 27.500+j172.79
600 41.939+221.98 32.082+j195.81 30.612+j186.84 30.000-+j188.50
650 48.483+j248.34 35.076+213.56 33.342+j203.01 32.500+j204.20
700 55.982+277.35 38.014+231.69 35.998+j219.40 35.000+j219.91
750  65.821+j309.51 41.474+j250.26 39.127+j236.09 37.500+j235.62
800 77.521+345.59 44.877+j269.26 42.177+j253.07 40.000+j251.33
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Fig. 3 Simulation measurement errors of
positive sequence impedance
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Tab.5 Simulation measurement results of | Gps Bkl
positive sequence capacitance ST R i
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350 470290 451740 4.464 30 4.459 00 $r1 | PCR W R
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500 7.130 40 6.542 30 6.376 50 6.370 00 Fig.5 Hardware structure of the measurement system
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Fig. 4 Measurement error curves of
positive sequence capacitance
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Tab. 6 Measurement results of positive sequence impedance
IEFRPUQ
Jidi1 ik 2 ik 3
HiZk  6.293+59.877 6.236+59.319 6.198+59.078
24 5.946+56.923 5.898+j56.386 5.8814j56.216
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Tab.7 Measurement errors of positive sequence impedance
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