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Fig.1 Block diagram of high-voltage reactive
power compensation device
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Fig.2 Flowchart of three-phase signal
sampling and calculation
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Fig.3 Flowchart of desired reactive power Qy; calculation
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Fig.4 Flowchart of capacitor switching
signal calculation
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Fig.5 Voltage and current waveforms before
and after compensation
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Design of DSP-based controller for high-voltage dynamic
reactive power compensation
ZHANG Li,QIU Dongyuan,ZHANG Bo
(School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: 10 kV high-voltage dynamic reactive power compensation could be implemented with low-voltage
dynamic reactive power compensation system and electromagnetic coupling system. A controller for both
three-phase compensation and phase-splitting compensation is developed according to the requirements of
high-voltage reactive power compensation system. It applies the capture unit and ADC unit of DSP to
sample the grid frequency and signals respectively, and quickly processes the sampled data with RMS
algorithm and FFT algorithm in real-time. The mixed coding mode is adopted to precisely distribute the
three-phase compensation capacity and the switching of three-phase compensation capacitors and phase
-splitting compensation capacitors are controlled. The experimental results show that the controller is stable

and reliable, with excellent compensation effect.

This work is supported by the National Key Technology Research and Development Program of China
(2008BAF34B09) ,the National High-tech Research and Development Program of China(863 Program)(2007AA05Z.200),
the National Natural Science Foundation of China(50877028),the Major Natural Science Foundation of Guangdong
Province (8251064101000014) and the Natural Science Foundation of Guangdong Province(07006515).

Key words: digital signal processor; high-voltage; reactive power compensation; three-phase compensation;

phase-splitting compensation



