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A high precision approach for harmonic and interharmonic analysis based on
six-spectrum-line interpolation FFT

HUA Min, CHEN Jianyun
(School of Electrical Engineering and Automation, East China Jiaotong University, Nanchang 330013, China)

Abstract: The windowed interpolation FFT algorithm can be implemented easily by embedded systems, so it is widely used
in power system harmonic detection, which can restrain the spectrum leakage and fence effect caused by non-synchronous
sampling and non-integer cycle truncation in order to improve the analysis accuracy of FFT. Aiming at the shortcomings of
common windowed interpolation algorithms, the spectral characteristics of 5-term MSD window are analyzed and a
harmonic and interharmonic analysis algorithm based on 5-term MSD window and six-spectrum-line interpolation FFT is
proposed. The algorithm uses six spectrum lines close to the peak spectrum line frequency point to perform weighted
operations, the information contained in symmetric spectrum lines is considered. Through data fitting, the practical
interpolation correction formula corresponding to the window function is obtained, which simplifies the operation process.
Simulation results show that the algorithm can be designed and realized easily, it can also restrain the spectrum leakage
effectively. Compared with other common four-spectrum-line interpolation FFT algorithms, the algorithm has higher
accuracy in harmonic and interharmonic detection.
This work is supported by National Natural Science Foundation of China (No. 51467004).
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Fig. 1 Comparison of spectrum of no leakage and leakage
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AR KL R A s A T e, S
TR S AR AR S TA], B ke AR A L SR
KAH, HAL fARE S, W+l (08 MER
AL X () B ROARZAE, BT AR R 1
IR IS

2  FHIG MSD & & H4H4

R e O TR E AL, ERTE
PR3 IR A2 B KR o AR SCPT R A 2L MSD
TR BRI A A, SRR R R (1)
Fse

k+1 k+2 k3 kt4

2mmn

w(n) = ¥ (~1)"a, cos( e (1)

A NORFESEG M Oh R RS AL

m=0,12--,M~-1; n=0,1.2,---,N-1; F¥a, i}
M-1 M-1

RAREN D (-1)"a, =0F D a, =1.

m=0 m=0
T.I MSD & I RE 5k a,=0.2734375,
a,=0.4375, a,=0.21875, a,=0.0625, a,=0.0078125,
AR HNRE B, ATLASHE T MSD % I &
1

(@) =04 W02 W0+ 25 |+ L

{Wk(w—%)+WR(w+%)}—%a3{WR(w—%)+WR(w+§v—n)}+

1 8n 8n
Ea4 |:WR((1) - W) +Wy(o+ F)}

)
Koty W, () ST AT IO S At
CEBT AU AL RO, A SR

T AP ATE T 53/ N B - B L 2 (E R
LRSS, XLRIR S AU E WK 4 P, 4
e 5 LA LU R (A0 dB), B 2
B PR AU R ()t )5 g N EE 3 dB AT
%, D eSS A HIL IR (AL dB/oct).

A
EAt/dB

3>
»

3 J1- A4 /rad

B 4 BREYI— U EIRE D E THERAEX
Fig. 4 Definition of several parameters of the normalized

logarithmic spectrum of window function

MEFEE S5 M IR HL 55 R WA P 30 S e PR
T BRE AT R T SR AR AT Ao R 7 A R i 1)
FERIE BT RIRE RIS . 2R 1 45 T T MSD
LA P A 52 5 1) 55 WS LA
R 1 LMARZRE ST

Table 1 Sidelobe characteristics of several cosine windows
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