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Abstract:  Harmonics analysis is used in on-line tand
measurement on-line. When there is a frequency fluctuation in
network, under the condition of the signal with harmonics, it
is difficult to achieve synchronous sampling, and accuracy
will be influenced by leakage error. In this paper, the
reasons of the leakage error under asynchronous sampling in
the frequency domain are analyzed, and the weighted
harmonics analysis algorithm based on the definition of tand
can improve the precision of measuring effectively. Simulation
results have proved the validity and feasibility of the method.
Key words: relative analysis approach; asynchronous

sampling; frequency leakage; weighted

[1]
[2]

[3-5]

:2005-10-08; :2006-02-17
(1978-), )

[4]

1
( ) :
X(t) =A.cos ( 21tfit+6,) +
A,cos (21tf,t+6,) , (- o <t<+o0) (1)
X(t) T, N ,
(1T Nyquist , x(1)
, N V() :
X( ej211 kA f/fs) ='62‘—1ejel WR( ej2n(kAf— f) I,
2\71 e- je,WR( ej2n(kAf+f1) lfs) +
émf ejanWR( eer[(kAf— )/,
-6 j2re(kAf+,) /,
Loe Wi ) (2)
: Af=1,/N , Wx(e9)
We(N)
flzklAf ’ kl



42 4 2 néz Vol.42  No4

2006 8 High Voltage Apparatus Aug. 2006 + 261
2 i(t)
50 kHz, 10 1
, ) 2 (49.8 H2),
(2) ; (0.003 rad), :
- flv + fm
-f, 1
IHz
+fn fi , (2) 49.50 0.056 3 2.635 1x10°°
: 49.70 0.008 3 6.910 6x10°
Pkt AL - 49.90 0.0108 1.558 3x10°
X(e :z—e W(e ) (3) 50.00 2.9950 3.888 3x10°
50.10 0.0203 2.375 4x10°®
(3) : 6, 50.30 0.060 4 6.062 5%10°°
W( QR /fs) ’ 50.50 0.069 0 4.3253x10°
1 Ll 2
Irad
' 0 0.003 9 2.450 9x10°°
, , 2n/7 0.0075 2.356 1x10°®
47 0.0015 5.498 7x10°®
f+f 617 2.007 6 4.475 2x10°°
L =Tm 8m/7 0.0021 1.876 0x10°°
fi : (3) 10m/7 0.001 0 5.080 9x10°°
, 1217 0.0010 50433 2x10°°
[6] , ,
92d8 4
1,
2m '
M= M N ,
N (
), A D(dB)/ '
( 1/B ) '
AA(dB), MOA
d .
d=(AA- A, B/D+M+0.5 (4)
I , , . FFT
3 n [ , 1994, 9(1):
50- 54.
) [2] ) .
, [l . 2002, 17(3): 67-71.
3] , , . FFT
J]. , 1999, 19(3): 63- 66.
u(t) =1+cos( 2mtft/2+11/3) +cos( 21tft+11/4) + n 4 ©
cos( 4Ttft+11/5) +cos( 6TTft+1/6) + FFT [ , 2001, 21(12): 83-87.
cos( 107tft+11/7) (5) ] : : . 3
(5) , [l , 2005, 41(1): 4-6.

[6] Harris F J. On the Use of Windows for Harmonic Analysis
with the Discrete Fourier Transform [J]. Proc. IEEE, 1978,
! ' 66(1): 51-83.
tan o, 7] , . FFT [l
Co, , , 2003, 18(1): 92-95.



