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Research on the generation mechanism of unbalanced current in parallel

operation of double-circuit lines
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Abstract: Parallel operation of parallel double circuit lines on the same tower has three-phase un-
balanced currents, but does not exist in disconnection operation. The generation mechanism for
the three-phase unbalanced current is analyzed by a direct decoupling method. The direct decou-
pling method is used to establish the positive sequence equivalent circuit and zero sequence equiv-
alent circuit for double circuit line when it is in disconnection and parallel operation. It is found
that the positive sequence current and zero sequence current of the double lines are paralleling in
parallel operation. However, the positive sequence current distribution coefficient and the zero
sequence current distribution coefficient are different due to the unbalance three-phase parame-
ters, leading to the circulation between the double lines and making the three phase current of the
unbalanced double line. Taking the 110kV Xinyun I - II double line of the Yunnan Lincang power
grid as an example, the simulation model is set up. The simulation of the parallel and disconnec-
tion operation of the double line is carried out by ATP-EMTP. Results show that the conclusion
is correct.

Key words: double-circuit transmission lines on same tower; three phase unbalanced current;cir-

culating current; parallel operation; disconnection operation
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Fig. 1 Double line schematic diagram
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Fig. 2 Equivalent network of double
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Fig. 3 Equivalent network of double line in parallel operation
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Fig.4 Phase conductors configuration of simulation model
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Fig.5 Three-phase current in disconnection operation
F 1 @IS AT I = A0 B 3 R (B A AL
Tab.1 Amplitude and phase of three phase
currentin disconnection operation
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Fig. 6 Three-phase current in parallel operation
R 2 H T I B A7 B PR IRl 2R Y — R H I
AR A » BT S h0 B 2 R P [l 4 = A H 3 IR R /)

ANEE S FEAL AR RTFR




W 2R 55 < [ RT3 B A 00T AN i v 7 AR L3R B BT 5 371

2 IFNB 7B = A A I I (ELAE 7
Tab. 2 Amplitude and phase of three phase

currentin parallel operation
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Tab.3 Amplitude and phase of zero sequence

current in double linein parallel operation
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