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Faulty Phase Identification of Transmission Lines Based on

Morphology Fractal Dimensions

Song Pinggang, Zhou Jun, Cai Shuang

(School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The fault signal of transmission lines is typically nonlinear, and the fractal geometrical theory provides
an efficient tool to describe its features. In order to overcome the deficiency of the traditional calculation method of
the fractal dimensions, this paper presents a new method for faulty phase identification of transmission lines based
on local mean decomposition (LMD)—morphology fractal dimensions—Elman neural network. Firstly, it decomposes
single line mode component into some product function (PF) by LMD after the phase—to—analog conversion of the
fault current; Then it calculates the morphology fractal dimensions value by the first four PFs; Finally, it inputs the
value into the Elman neural network as a new eigenvector to characterize the fault type. Simulation results show
that this method can effectively extract the fault types and is also insensitive to different fault initial angles, dis-
tances and resistances. Moreover, compared with BP network, Elman neural network has better results. Thus the
proposed method was verified as a fast and effective technique for the accurate identification of faulty phase of
transmission lines.

Key words: LMD; mathematical morphology; fractal dimensions; Elman neural network; power transmission line;

fault type classification
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