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Dielectric Loss Measurement Device Based on Hanning Window
Interpolation FFT

DENG Yibo, XU Yong, LI Haibo, WANG Weizhi

Institute of Electrical and Information Engineering, Hunan University, Changsha 410082, China

Abstract Dielectric loss is a key indicator, reflecting insulation damping, deterioration or gas discharge of high —voltage electrical
equipment insulation. Its accurate measurement is very important for the power system security and economy. According to the technology
requirement of high—voltage electrical equipment, this paper has designed a dielectric loss measuring device, with its hardware based on
ADS8364 and TMS320F2812. The hardware system is detailed, such as the sampling module and the data—processing module. The
Hanning Window FFT Interpolation Algorithm is more advantageous than the traditional FFT algorithm in the dielectric loss measurement,
as it can significantly improve the measurement accuracy of results, eliminating effects of spectrum leakage and fence. Therefore, it is used
to accurately measure and analysis dielectric loss. Simulation and experimental results show that the device is accurate and stable, which
can overcome the interference of the harmonics, frequency fluctuations and the impact of noise.
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Fig. 2 Data acquisition unit circuit
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Fig. 3 Data processing unit circuit
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Fig. 4 Impact of system frequency fluctuations
on the algorithm errors
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Fig. 5 Impact of harmonics on the algorithm errors
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Table 1 Impact of sampling points on the algorithm errors
/prad
/nrad /prad pa /prad
2 2568.5 -2111.6 -0.14395  1355.6
4 348.96 -326.83 0.57989 210.01
8 212.92 -186.56 -0.73398 122.29
12 103.74 -100.28 1.0062 60.954
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Fig. 6 Impact of white noise on the algorithm errors
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