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Fig.1 Schematic diagram of phase angle
calculation for UHF PD pulse
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Fig.2 UHF PD detection and UHF pulse
phase mark system
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Fig.3 Synch circuit of power frequency
zero-crossing point
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Fig.5 Needle-plate PD model and PD test system
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spectrum of UHF pulses
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Phase synchronization based on independent reference pulse

for online UHF PD detection
HU Yue',SI Liangqi',ZHANG Weidong?,QIAN Yong',CAO Lingyu',JIANG Xiuchen'

(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Department of Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. Shandong Weihai Power Supply Company,Weihai 264200, China)

Abstract: A method of phase synchronization based on UHF (Ultra High Frequency) independent reference
pulse is proposed for the existing UHF PD(Partial Discharge) detection system,which outputs a reference UHF
pulse for phase synchronization by the synch circuit when the rising edge of power frequency signal passes
zero point. The reference pulse is sampled together with PD pulses by the UHF PD detection system and
distinguished from the PD pulses by the clustering method according to its time-frequency characteristic.
The phase angle of PD pulse can be calculated according to the time difference between it and its
neighboring reference pulse. Experiment verifies its effectiveness and practicality.

Key words: partial discharge; ultra high frequency; phase synchronization; reference pulse
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Fast SVPWM algorithm with DC voltage equalization
for five-level diode-clamped converter

ZHU Haifeng,SHU Zeliang, GAO Shibin
(College of Electrical Engineering,Southwest Jiaotong University,Chengdu 610031, China)

Abstract: A fast SVPWM (Space Vector Pulse Width Modulation) algorithm with DC voltage equalization is
proposed for multilevel diode-clamped converter,which decomposes the reference vector transformation,vertex
calculation, vector location determination and dwelling time calculation into simple and fast calculations in
a'B" coordinates, forecasts the influence of all redundant switching vectors on the DC-link capacitor voltages
for the next switching period,and selects the optimal switching vector to realize DC-link capacitor voltage
equalization. The simulative results are compared between the traditional PWM algorithm and the proposed
SVPWM algorithm,which validates the effectiveness of the proposed algorithm. Its control core is designed
based on FPGA (Field Programmable Gate Array) and its excellent static and dynamic performances are
validated by the experimental results of a small-scale test system.

Key words: diode-clamped multilevel converter; DC  voltage equalization and stabilization; SVPWM;

electric converters; pulse width modulation



