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Fig.1 Equivalent circuit of capacitive equipment
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Table 1 Influence of fundamental frequency on
DLA calculation

§ Hi{l / Blackman H & B & X 1R 2% /%

Blackman %

fo/Hz

rad =Lk Wi £k HIXFIRZE /%
49.6 0.004176 1.20x107 1.28x107° 1.83x107?
49.7 0.004184 1.87x107 1.25x 107 1.68x10
49.8 0.004192 2.15x107 1.21x107° 1.44x107
49.9 0.004201 2.18x107 1.17x 107 1.11x107
50.0 0.004209 2.05x107 1.12x10° 7.00x107
50.1 0.004218 1.83x10” 1.07x 107 2.24x1073
50.2 0.004226 1.58x107 1.02x 107 3.10x 107
50.3 0.004234 1.32x107 9.60x10°° 8.87x107
50.4 0.004243 1.07x107 9.01x10°° 1.48x107
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Table 2 Influence of DLA true value on DLA calculation

& Fi{fi / Blackman A GG MX 122 /%  Blackman
R/ BTN T 2 X 2% /%
5  0.00093 8.48x107 4.87x107° 9.58x 107
10 000186 4.22x107 243%10° 4.87x10°
20 0.00372 2.08x107 1.22x10° 2.52x107
30 0.00558 1.37x107 8.11x10° 1.74x107
40 0.00744 1.01x107 6.07x10° 1.34x 107
50 0.00930 8.01x10° 4.86x10° 1.11x10°
110 0.02046 3.35x10°® 4.04x10° 5.95x10*
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Table 3 Influence of harmonic ratio on DLA calculation

3 Y 4 Blackman A B BEMNIR2 /%  Blackman &
WU % =k B2 M %22 / %
10 2.18x107 1.172x10° 1.107x 107
8 1.73x 107 1.170x 107 1.109x 107
6 1.29x 107 1.168x 107 1.111x107
4 8.45x107* 1.167x10° 1.113x 107
2 4.01x107 1.165%x10° 1.117x 107
0 4.34x10” 1.163x 107 1.117x 107
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Fig.2 Influence of white noise on DLA calculation
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Table 4 Influence of sampling frequency on DLA calculation

f/kHz  Blackman &G KB RFEEHIE MXTIRE /%
2 64 x4 6.40 3.87x10™
180x4 7.20 1.09x107
> 256 x4 10.24 4.36x10™"
256 x4 5.12 7.40%10%
10 512x4 10.24 6.13x10™"
512x4 5.12 5.93x10*
20 650x4 6.50 1.36x 107
1024 x4 10.24 7.32x10™"
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Fig.3 Schematic diagram of experimental wiring
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Table 5 Measured DLAs by analogue experiment
8 FUMA /rad 8 WHHE /rad HEXTURE /rad  AHXTIRE /%

0.0027574  0.00275815 7.52%x107 0.0276
0.0055016  0.00550244 4.44%x107 0.008 1
0.0073291 0.00732286  -5.00x107 0.0068
0.0091590 0.00915859  -5.07x107 0.0055
0.0121059 0.01210633 4.26x107 0.0036
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Dielectric loss angle calculation based on Blackman self-convolution window and

triple-spectrum-line interpolation
WANG Yonggiang,XIE Jun,LU Fangcheng

(Hebei Provincial Key Laboratory of Power Transmission Equipment Security Defense,
North China Electric Power University,Baoding 071003, China)

Abstract: As the DLA (Dielectric Loss Angle) calculated by the harmonic analysis has larger error due to
the asynchronous sampling ,a method of DLA calculation based on BSCW ( Blackman Self-Convolution
Window) and triple-spectrum-line interpolation is proposed,which applies the superior side-lobe performance
of BSCW to inhibit the spectrum leakage effect and takes the spectrum line with the highest amplitude and
two adjacent spectrum lines to correct the spectrum for improving the DLA calculation accuracy. In different
conditions ,such as fundamental frequency fluctuation,DLA true value variation,harmonic ratio variation,
sampling frequency variation and white noise,the DLA calculated by the proposed method is compared with
that by the method based on dual-spectrum-line interpolation,which verifies the correctness and effectiveness
of the proposed method. An analogue experiment platform for DLA measuring is built and the proposed
method is adopted, verifying its higher calculation accuracy.

Blackman self-convolution window; convolution; triple-spectrum-line

Key words: dielectric loss angle;

interpolation; interpolation; spectrum analysis
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