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Harmonic Voltage Estimation of Distribution Networks Using
Inverse PCA

Mehrdad Tarafdar Haghl, Afshin Roshan Milaniz, Behzad Mozaffari Tazehkand®
1,2,3-Department Electrical Engineering, University of Tabriz, Tabriz, Iran

Abstract: This paper presents a new methodology to estimate harmonic distortion in a distribution system,
based on measurements of a limited number of given buses. The algorithm utilizes Principal Component
Analysis (PCA). First the PCA of buses is detected off-line from their historical data. Next, the interrelations
between the voltages are developed using Inverse PCA method. Finally, through incorporation of a certain finite
set of real-time data measurements, the voltages of all network buses in real-time are estimated with a desired
degree of accuracy via the Inverse PCA method (IPCA). The algorithm is applied to an existing industrial
distribution network as a test case. This case study shows good agreement between proposed methods with on
site measurements.

Key Words: Principle component analysis, Harmonic voltage distortion, Inverse principal component analysis
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