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Fig.2 Flowchart of phase angle calculation
for PD UHF pulses
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Fig.3 Flowchart of real-time power frequency calculation
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Tab.1 Frequency and phase-angle settings

P Wi/ He  MIf/(0) | W5 M/ /Hz  AMAA/(C0)
1 495 0 7 50.5 30
2 50.0 0 8 51.0 30
3 50.5 0 9 49.0 200
4 49.0 30 10 495 200
5 495 30 11 50.0 200
6 50.0 30 12 50.5 200
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Tab.2 Results of real-time frequency calculation
and its error analysis Ha
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Tab.3 Results of phase angle calculation and
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Tab.4 Results of phase angle calculation and its
error analysis(f is real-time frequency) (®)
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29.98 0.54 -0.02
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Fig.4 Example of power frequency signal simulation
and its zero-crossing point calculation
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Unified control strategy of multiple grid-connected inverters
for grid-connected/parallel operation
KAN Jiarong',XIE Shaojun’,GUO Liang’
(1. Electrical Engineering College, Yancheng Institute of Technology,Yancheng 224051, China;
2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

3. Nanjing Automation Research Institute/NARI Group Corp.,Nanjing 210003, China)
Abstract: The multiple grid-connected inverter system is analyzed and its equivalent circuit is obtained. It
is deduced that,the output active power and output reactive power of grid-connected inverter can be
regulated by adjusting the phase and amplitude of its output voltage respectively,based on which,a unified
control strategy is proposed for its grid-connected and parallel operating modes,which applies the active
power loop and reactive power loop to respectively regulate the frequency and amplitude of inverter output
voltage. The system operating procedure is given and its inherent anti-islanding ability is analyzed. The
simulative and experimental results show that the inverter system with the proposed unified control strategy
has better control effectiveness in either grid-connected or parallel operating mode,which allows the smooth
transition between two operating modes.
Key words: grid-connection; parallel mode; electric inverters; indirect current control; active power;
reactive power; unified control; anti-islanding
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Segmental acquisition of partial discharge UHF pulses
and its phase angle calculation
HU Yue',SI Liangqgi',ZHANG Weidong?,QIAN Yong',SHENG Gehao',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: As the cost of partial discharge detection by continuous sampling is high,a method by segmental
acquisition is proposed,which uses the partial discharge pulse to simultaneously trigger the power frequency
signal while applies both high- and low-speed systems to acquire the UHF (Ultra High Frequency) pulse
signal of partial discharge and the power frequency signal respectively. The fuzzy clustering method is
applied to calculate the real-time fundamental power frequency and the Fourier series algorithm is applied
to calculate the initial phase angle of power frequency signal,which is taken as the phase angle of partial
discharge pulse. The phase angle of the whole partial discharge chain is then calculated with the phase
angle and time interval of partial discharge pulse and the fundamental power frequency. Results of
simulation and field test show the effectiveness and practicability of the proposed method.
Key words: insulation; partial discharge; ultra high frequency; Fourier series; fuzzy clustering; trigger
circuits; computer simulation; clustering algorithms; sampling
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