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Tab.1 Simulative calculation results

f/Hz f,/Hz

E-%/2 3 WK 5 Wi
U,/ pu. e/ % U,/pu. e/ % U,/pu e/ %

48.5 48.50000 1.000197 -0.049 0.300003 -0.01 0.199996 0.02
49 48.9999 0.99944 0.056 0.300003 -0.06 0.200006 -0.03
49.5 49.49991 1.00089 -0.089 0.300059 -0.019 0.199998 0.01
50 50 1.000000 0  0.300000 O  0.200000 0O

50.5 50.50001 1.00024 -0.024 0.300017 -0.056 0.200004 -0.02
51 51.0007 0.99987 0.013 0.300001 —0.0033 0.199999 0.005
51.5 51.50001 1.000041 —0.0041 0.300024 -0.008 0.200002 -0.01
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Fast calculation of interpolated FFT algorithm wusing cubic spline function
SUN Tong-ming',XU Min*, YANG Yu-xia’

(1. International College, Henan University of Technology,Zhengzhou 450052 ,China;

2. College of Electric Engineering, Zhengzhou University ,Zhengzhou 450002, China)
Abstract: Hanning window interpolated FFT (Fast Fourier Transform) algorithm can overcome the
influence of frequency spectrum leakage and eliminate the errors brought by using asynchronous
sampling values in electrical parameter measurement, but it needs a large number of computations
and has bad real-time performance. In order to reduce its computations, the cubic spline function is
adopted to approach Hanning window interpolated FFT algorithm function,the effective form of cubic
spline function is put forward to calculate the interpolated FFT algorithm. The harmonic amplitude
modification coefficient curve is divided into 10 parts and 11 interpolation points with equal
intervals are given to form the fast calculation formula using cubic spline function for Hanning
window interpolated FFT algorithm. It is simple and easy to be programmed with less calculations
and precise continuous values at interpolation points,and the speed of interpolated FFT algorithm is
improved strongly. Simulative calculation results show that,the power harmonic amplitude and
frequency calculation using the effective form of cubic spline function has the amplitude error less
than 0.1 % and the frequency error less than 0.01 Hz.

Key words: cubic spline function; asynchronous sampling; spectrum leakage; interpolated FFT
algorithm

FREHEFEOSAIUTRBENTINRAFISETEF

20074 A 19 B FERAMEFHEOLE AL S KB AT LERAMATEEHTITRERLMARASNTCEEEZF KAk
FRB R ARERT LBAF AT BRI EERAR 60 5 AEWT 2, F5ERLING = RfHKER
MHFTRANFT LA, 2L AORFHEAREFIARFPALBEETLRADLALEB RO EREH FRLM TS
ZHEIIKRELEFASANZAIN T BEE5LRARP AR HEBTFE RSN S RRTT RSB, FELL
HAT L 23 E Aok B EMNEENRL FREZREALREAREFSRHA BAFE FTHELEEFTRHETTREAZR, 54
REZHAMTEREM(PE)EZHE P CFETRE,

ERAMG LTI OTF B Interface ABABHAGRBETFAT BT PEAEEFETIANGER FNREZ X Z7F)
IR EY R BT X OB LS FE BE R ARk SRR ENE XEFHAN S S EA T L
AR ER A AN BB OB RS E TR RO HEIN T EAKRRFRIEN REHEA LXT/05F8
A S AR TR R PrfiNet MR F LR HERANAE — bt EH T LRI AT T L AHNMREF ZHBEEH, A
RIFTAHANRFERAMEERLEANZS S EPERTAN TR AR AT Z OBFRESG AL EF 5+
FAV 4G & A & B A SR AR PR B AT B AT K

(£ 1)



