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Study on measurement method of parameters of three-phase asymmetrical
T-connection transmission lines

LUO Fuling, HU Zhijian, NI Shiyuan, FU Chenyu
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The traditional parameter measurement methods of T-connection transmission lines are based on the symmetry
of three-phase parameters of the lines, without considering the influence of the asymmetry of three-phase lines on the
parameter measurement. The existing parameter measurement methods of asymmetrical transmission lines are not
applicable to the T-connection transmission lines. A parameter measurement method of three-phase asymmetrical
T-connection transmission lines is proposed. The Levenberg-Marquardt (L-M) optimization algorithm is applied to solve
the parameters of the nonlinear parameter equations of the transmission lines. The feasibility of using the L-M algorithm
to calculate the parameters of the system of nonlinear equations is verified by the simulation of parameter measurement
method of the asymmetrical single-circuit line in PSCAD. Then, the parameter measurement method of the asymmetrical
T-connection transmission lines proposed is simulated, which proves that the parameter measurement method of the
asymmetrical T-type transmission line is correct and feasible.
This work is supported by Specialized Research Fund for Doctoral Program of Higher Education (No. 20110141110032).
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Table 1 Simulation results of impedance parameters of asymmetric

single-circuit line with the proposed method

FHiSs BNS{H A(QVkm) AT (QUkm) AR %
Z, 0.118 47+j0.665 63 0.118 27+j0.664 86 0.1172
Z, 0.132 43+j0.658 12 0.131 85+j0.657 37 0.1265
Z, 0.118 47+j0.665 63 0.118 27+j0.664 86 0.1172
Zy, 0.090 661+j0.250 74  0.090 373+j0.252 50 0.1514
Z 0.090 661+j0.250 74 0.090 373+j0.250 42 0.1514

be
Z, 0.084 03+j0.217 79  0.083 651+j0.217 44 0.1991
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Table 2 Simulation results of admittance parameters of asymmetric

single-circuit line with the proposed method

Sz BISMA(Skm) RSOV (Skm)  AIXHRTE%
Y, j2.4260%10°° j2.4331x10° 0.0556
Y, j2.5538x10°° j2.5611x10° 0.2359
Y, j2.4260x10°° j2.4331x10° 0.0556
Y, —j3.2374 %107 —j3.1550 107 2.6099
Y, —j3.2374 %107 —j3.1550 107 2.6099
Y, —j1.5192 %107 —j1.4798 x107 2.2744
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Table 3 Simulation results of impedance parameters of asymmetric

single-circuit line with method in reference [19]

Fgcsse PR AQYkm)  SGER[19179% (QUkm)  ARHSZ/%
Z, 0.118 47+j0.665 63 0.118 35+j0.664 81 0.1227
Z, 0.132 43+j0.658 12 0.131 89+j0.657 39 0.1220
Z, 0.118 474j0.665 63 0.118 42+j0.665 07 0.0818
Z,, 0.090 661+j0.250 74  0.090 441+j0.250 41 0.1450
Zy, 0.090 661+j0.250 74  0.090 475+j0.250 52 0.1037
Z, 0.084 03+j0.217 79  0.083 802+j0.217 44 0.1746
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Table 4 Simulation results of admittance parameters of asymmetric

single-circuit line with the method in [19]

SoisE BB ASAkm)  SCER[191777% AS/km)  ARRTIRE/%
Y, j2.4260 x107° j2.4247 107 0.2896
Y, j2.5538 x107™ j2.5698 x10™ 0.2834
Y, j2.4260 %107 j2.4247 %107 0.2896
Y —j3.2374x107 —j3.1529 x1077 2.5466
Y, —§3.2374 %107 —§3.3219 %107 2.5466
Y, —1.5192x107 —1.5538 x107 2.5955

K AR SCTTVE R SCHR (19107 V47 BB RIAS R R
LS A RS I 1 Fs
SRR ANK Bk L 2 it ST A5 R B A
KA ST R MISCHR 1917 1665 LRI AN K FR e it 2

BORATOIEAL G, BRI 2 2 Bl Bk 2= 4k
AR, YA SCR A L-M SA T 2% S8R
Ve R P IER AT AT I

3.0

| KSR
| BaivipS

2.5F

7%

Zy 7y

1 BEIRXFRE RS AR EX L

Fig. 1 Relative error comparison of parameters of
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Fig. 2 Parameter measurement model of three-phase asymmetrical T-connection transmission line
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Table 5 Measurement methods of asymmetrical T-connection

lines when branch 1 is applied with power supply
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Fig. 3 Parameter simulation model for three-phase

asymmetrical T-connection lines
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Fig. 4 Space position diagram of T-connection lines
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Table 6 Simulation results of unit length impedance parameters

of branch 1 with the method in reference [12]

[SEEN S0 Q. km) SCHR[9TTT v i)

BH (Q/km) /%
Z, 0.118 47+0.665 63 0.11899+j0.666 26  0.1060
Z 0.13243+j0.658 12 0.13291+j0.65875  0.1054
7, 0.118 47+j0.6656 0.11899+j0.666 26 0.1060
Zpw 0.090 661+j0.2507 0.091 148+0.2512 0.2370
Zy, 0.090 661+j0.2507 0.091 148+0.2512 0.2370
Z, 0.0840 26+j0.2178 0.084 378+j0.2182 0.2210

7 RAARLFANIR | RUKERRSKAELER

Table 7 Simulation results of unit length impedance parameters

of branch 1 with the proposed method

S BB AQ/km)  ATEAQ/km) AR %
Z,  0.11847+0.66563  0.118 93+0.666 22 0.0978
Z,  0.13243+0.658 12 0.13285+j0.658 74  0.1036
z, 0.118 47+0.6656  0.118 93+j0.666 22 0.0978
Zs 0090661402507  0.091085+0.25121 02171
Zy 0090661402507  0.091085+0.25121  0.2171
Z,  0084026+0.2178  0.084321+j0218 15  0.1902
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Table 8 Simulation results of unit length admittance parameters

of branch 1 with the proposed method

GMBH FLRME (S/km) RSOk MR
Y, 2.4260 x10°° j2.4190 x10°° 0.2911
Y, j2.5538 x10°° j2.5586 x10°° 0.1864
Y, 24260 x10°° j2.4190 x10™° 02911
Y. 32374 %107 ~j3.2880 %107 1.5604
.. 32374 %107 ~j3.2880 %107 1.5604
Y, —j1.5192x107 ~j1.5498 x10° 20117

AHXR 2%
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Fig. 5 Relative error comparison of impedance

parameters of branch 1
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Table 1 Simulation results of unit length impedance parameters of branch 2 and branch 3 using the method

in reference [12] and the method in this paper respectively

XM AR BH 47244 R (E /(Q/km) SCHR[12]77% /(€/km) FHRIRZE /% ARILITE (Q/km) FHXRZE /%
Z,, 0.118 47+j0.665 63 0.119 66+j0.666 35 0.1359 0.119 58+j0.666 33 0.1316
Zy, 0.132 43+j0.658 12 0.133 50+j0.658 75 0.1232 0.133 38+j0.658 69 0.1110
Z,, 0.118 47+j0.6656 0.119 66+j0.666 35 0.1359 0.119 58+j0.666 33 0.1316
2 Zy 0.090 661+j0.2507 0.091 451+j0.2514 0.3141 0.091 334+j0.251 31 0.2872
Z, 0.090 661+j0.2507 0.091 451-+0.2513 0.3141 0.091 334+j0.251 31 0.2872
Zye 0.084 026+j0.2178 0.084 634+0.2184 0.3160 0.084 550+j0.218 32 0.2946
z, 0.118 47+j0.665 63 0.119 48+j0.666 23 0.1147 0.119 17+j0.666 29 0.1154
Z, 0.122 99+j0.663 01 0.123 88+j0.663 55 0.1041 0.123 75+j0.663 50 0.0932
Z, 0.118 47+j0.665 63 0.119 48+j0.666 23 0.1147 0.119 17+j0.666 29 0.1154
s Z 0.086 459+j0.2600 0.087 009+j0.2606 0.2482 0.086 831+j0.260 56 0.2321
Zy. 0.086 459+j0.2600 0.087 009-+j0.2606 0.2482 0.086 831+j0.260 56 0.2321
Z,. 0.084 026+j0.2178 0.084 367-+0.2182 0.23452 0.084 133+j0.218 29 0.2149

R 2 RARXFEMEZMBAXFR T BULLIRSHE 2 FI30E 3 B KESHSHER

Table 2 Simulation results of unit length admittance parameters of branch 2 and branch 3 using the method in this paper

B EAS S B (E /(S/km) ARILTT: /(S/km) AHXFRZE %

Y, j2.4260x10°° j2.4054 x10°° 0.8524

Y, j2.5538 x10™° j2.5321 %107 0.8490

¥ 2 Yy j2.4260 x10™° j2.4054 107 0.8524
X

Y. —j3.2374x1077 —j3.1655 x1077 2.2211

Y. —j3.2374x1077 —j3.1655 x1077 2.2211

Y. —j1.5192x1077 —j1.4838 x1077 2.3294

Y, j2.4383 x10™° j2.4052 %107 13558

Y, j2.5210 107 j2.4888 107 1.2784

3 ¥ 24383 x10° 12,4052 x10° 1.3558

Y —j3.6650 x1077 —j3.7540 1077 24285

Yo —j3.6650 x107 —j3.7540 1077 2.4285

o<

g

—j1.3968 x10°7 —j1.3591 x107 2.6991
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