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Study on voltage imbalance of un-transposed double-circuit lines on the same tower

ZHU Qing-gang', LIU Qian-jin', CHEN Hai-tao', LUO Long-bo', HE De-long', WEI Sheng-xuan',

ZENG Fan-yuan', HUA Huan-huan®
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China;
2. Hunan Province Key Laboratory of Smart Grids Operation and Control (Changsha University of Science & Technology),

Changsha 410004, China)

Abstract: Transmission lines in some areas may have no condition to transposition completely, because of a shortage of line corridor.
And un-transposed multi-circuit transmission lines will cause electrical three-phase parameters asymmetry. To solve this problem, this
paper takes a 750 kV double circuit lines without transposition for an example, and the formulas of calculating the voltage imbalance
on double-circuit lines are presented. Using PSCAD/EMTDC, the zero-sequence voltage unbalance and negative sequence voltage
unbalance are calculated in different types of towers, different phase sequence arrangement, different distance between the two loops
and different line length. According to the simulation results, when the transmission line is short, the voltage imbalance can be
controlled within a certain range by adopting with the reverse phase sequence in the same tower window, which loops distance is
adjusted properly. To avoid bad effect on the power system, transmission line must be transposed when the line is long.
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Fig. 1 Self-inductance and mutual inductance schematic

diagram of double-circuit transmission line
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Fig. 2 Simplified connection diagram for simulative calculation

of double circuit transmission system
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Table 1 Parameters of conductor and lightning shield conductor

i SR/ EFAHL
FHbLL w5 A7 /mm
mm (Q/km)
Sk LGI-400/35 400 0.073 89 26.82
Hb 2k JLB40-120 0.360 6 1425
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Fig. 3 Block diagram of the tower for the double circuit

transmission line
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Table 2 Phase sequences of double circuit transmission line
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Table 3 Voltage imbalance of different phase sequence

arrangement
inesit] A et

ileg S AR S AR S AR S AR S
Hezl [ ZIT% FUTY% ZF1% FUT%

Im  0.12/0.15  0.10/0.17 0.13/0.17  0.12/0.22
A AR

I 0.12/0.15  0.10/0.17 0.13/0.17  0.12/0.22

1M 004005 0.17/0.21 0.05/0.08  0.06/0.11
WA

IIIA 0.04/0.05  0.17/0.21 0.05/0.08  0.06/0.11
S I\ 0.070.07 0.27/0.42 0.06/0.06 0.16/0.28
71 IIA 0.07/0.07  0.27/0.42 0.06/0.06  0.16/0.28
S I\ 0.080.11  0.30/0.42 0.08/0.12 0.16/0.29
72 IIA 0.08/0.11  0.30/0.42 0.08/0.12  0.16/0.29
S I\ 0.04/0.05 0.14/0.22 0.05/0.06 0.006/0.02
73 IIA 0.04/0.05  0.14/0.22 0.05/0.06  0.6/0.02
S I\ 0.04/0.05 0.14/0.22 0.05/0.07 0.006/0.02
74 IIA 0.04/0.05  0.14/0.22 0.05/0.07  0.006/0.02
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Fig. 4 Voltage imbalance of different

phase sequence arrangement
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Fig. 5 Voltage imbalance of different loops distance
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Fig. 6 Voltage imbalance of different line length
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