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Design and implementation of a portable power quality monitoring device based on DSP and ARM

SHU Shuang-bao, LUO Jia-rong, WANG Qin-yong, SUN Bin-xuan
(College of Science, Donghua University, Shanghai 201620, China)

Abstract: A new design of DSP + ARM portable power quality monitoring device is proposed in this paper. TMS320F2812 DSP and
high precision AD7656 are used for power quality data synchronous acquisition. Monitoring values are computed in the DSP, which
communicates with ARM S3C2440 embedded with Linux system via serial port and FIFO and transfers power data and computed
values. The data are stored in large capacity storage device and displayed in the LCD. The data transmission between PC and ARM is

fulfilled by network and the operating parameter of monitoring terminal is set. Feasibility and reliability of the device are validated by

experimental test, and the results show that the device is in accord with the electric power quality monitoring standard.
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Fig.1 Hardware structure of device
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Fig.2 Sketch map of voltage mutual inductance circuit
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Fig.3 Sketch map of current mutual inductance circuit
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Fig.4 DSP data acquisition circuit
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Fig.5 Data transmission circuit between DSP and ARM
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Tab.1 Result of voltage three-phase unbalanced factor

AfH (%) B (V%) CH (%) IeME  HHE AxHEE

63.6/0.0 60.0/240.0 60.0/120.0 2.0 20858 00858
67.5/0.0 60.0/240.0 60.0/120.0 4.0 41168 0.1168
60.0/0.0 60.0/235.0 60.0/120.0 3.0 3.1924 0.1924
106.1/0.0 100.0/240.0  100.0/120.0 2.0 2.1644 0.1644
112.5/0.0 100.0/240.0  100.0/120.0 4.0 3.0995 0.0995
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Tab.2 The result of voltage flicker

RERSME /He  HBEBERE /% HUE AENRE/%
13.5 0.402 0.973 0 2.70
0.916 67 0.725 0.962 4 3.76
0.325 0.906 0.965 5 3.45
0.058 333 1.459 0.956 9 431
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