H35% 8
2011 =8 H

SO S VS

Power System Technology

Vol. 35 No. 8
Aug. 2011

XEHS: 1000-3673 (2011) 08-0134-06

MFER B ERT

PESES: TM714.1

XERERD: A FEMKED: 470-4051

BN 1SR Tk

G, Ak

(M XF BASEFEIRFR, Hhd KiIVT 410082)

A Nuttall Self-Convolution Window-Based Approach to Weighted Analysis on
Power System Harmonic
ZENG Bo, TENG Zhaosheng

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, Hunan Province, China)

ABSTRACT: The signal spectral leakage and fence effect are
prone to take place during the power harmonic analysis by fast
Fourier transform (FFT) under non-synchronous sampling.
Although the signal spectral leakage can be effectively
inhibited by weighted window function, however the inhibiting
ability of classical window function is restricted by the
behavior of sidelobe. Based on the analysis on spectrum
characteristic of Nuttall window, a new type of window

function, namely the Nuttall self-convolution window, is

obtained by several Nuttall window self-convolution operations.

Analyzing the behaviors of mainlobe and sidelobe of Nuttall
self-convolution window, an improved FFT harmonic analysis
method adopting weighted Nuttall self-convolution window is
developed. The excellent sidelobe performance of Nuttall
self-convolution window can effectively suppress the
influcence of signal spectral leakage than classical window
function and the improved FFT algorithm can effectively
remedy the defect in frquency resolution reduction brought
about by convolution. Simulation results show that Nuttall
self-convolution window can well suppress frequency spectral
leakage; the improved FFT algorithm can effectively modify
the results; and the accuracy of harmonic parameter estimation
by the proposed method is better than that by classical window

function.

KEY WORDS: harmonic analysis; Nuttall self-convolution
window; sidelobe behavior; fast Fourier transform
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