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(A Study on Three—phase Imbalance of a Power Transmission Line
due to Installation of a Passive Loop Conductor)
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Abstract

Among mitigation techniques for electric and magnetic field (EMF) from an overhead transmission line a
passive loop is a way that can be cheap and easily installed on the existing towers and have a satisfactory
effect as well. However current induced in the passive loop causes transmission power loss and the phase
imbalance increases since geometrical asymmetry of the transmission lines becomes larger.

So in order to evaluate the power loss and the phase imbalance due to a passive loop, this paper represents
a 345[kV] 1-circuit flat type transmission line as asymmetrical 3-phase distributed parameter line model where
the effect of a passive loop is embedded in the line parameters, and then formulates differential equations. By
solving these equations voltages and currents of each phase at receiving end become known. We find out that
power losses occur differently at each phase and positive sequence component decreases at receiving end while
negative sequence component increases. In general phase imbalance due to a passive loop is slight, but it
increases in proportional to the induced current and length of section where the passive loop is installed. Thus
the phase imbalance should be included in terms of cost for introducing a passive loop.
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