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Method for parameter decoupling and fault analysis of four-circuit transmission lines on the same tower

LI Bo-tong®, LI Yong-li*, CHEN Li*, SU Bin?, LI You-yi
(1. Key Laboratory of Power System Simulation and Control of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. ABB (China) Research Ltd., Beijing 100016, China)

Abstract: It is difficult to make fault analysis on four-circuit transmission line on the same tower because of the complexity of its
parameters. According to the characteristic of practical tower structure and conductor distributing order, an algorithm based on
matrix transformation theory is put forward for decoupling the parameters of the line, which are transformed into one set of double
equidirectional sequences and three sets of double opposite sequences. It has a clear physical meaning and easy to
calculate. According to the decoupling algorithm, a method based on interconnection of sequence networks is put forward for fault
analysis on four-circuit transmission line, and then interconnections of sequence networks for 4 typical fault types in one circuit line are
presented. The method, considering the character of the sequence quality of four-circuit lines on the same tower, lays a theoretical
foundation for the studies of new protection principle and setting scheme. Simulations on EMTDC verify the correctness of the
approach.
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Fig. 1 Model of tower structure for four-circuit lines
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Fig.2 Model of four-circuit transmission system with fault
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Tab.3 Magnitude of fault point current in different fault types

[0S S (N Y R g L R A P P AR

IAG lia 12.84/-8534°  12.98/-85.83°
o 12.76/-175.98°  12.79/-177.69°

8¢ lie 12.76./4.02° 12.79./4.15°
i 14.07.£160.20°  14.07./160.20°

1Bee e 13.86./28.24° 14.04./28.50°
la 14.73/-85.98°  14.77/-85.85°

IABC o 14.73/154.02°  14.77./154.15°
lie 14.73./34.02° 14.77./34.15°
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