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Power Quality Analysis Device for Intelligent Power Grid
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Abstract: Aiming at the problem that the power quality analysis device function in the domestic market is
imperfect, the low degree of networking and intelligence, a power quality analysis device for intelligent smart grid
was developed. The device transplants RT-Thread, a domestic product networking operating system to the cross-
border processor MIMXRT1021DAGSA. Power quality indicators such as voltage deviation, frequency deviation,
harmonics, voltage flicker, three-phase unbalance, and voltage sag were calculated according to the three-phase
current and voltage values obtained from the AD7606. The measured data was uploaded to the main station through
the 4G module at intervals, once an abnormal event occurs, the waveform data was saved in the U disk. WIFI
communication module, RS485 communication module and Ethernet module can realize local area nerwork (LAN)
networking, while 4G communication module can realize wide area network(WAN)networking. All communication
modules can realize data exchange between the master and slave devices and real-time transmission of data.
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Fig.1 Diagram of overall structure
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Fig.2 Secondary preamplifier
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Fig.3 Diagram of system program flow chart
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Fig.5 Diagram of the phase-locked loop structure
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Fig.6  Voltage controlled oscillation characteristic curve
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Tab.2 Three-phase voltage measure value
bRt /v UV UV UJV
70.00 69.96 70.16 69.83
110.00 109.73 110.40 110.47
150.00 150.62 150.63 150.31
190.00 190.39 190.04 190.15
230.00 230.28 230.77 229.83
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Tab.3 Three-phase current measure value
b L /A /A I/A I/A
0.25 0.248 9 0.249 1 0.250 4
1.00 1.003 7 0.996 4 0.995 5
2.00 1.995 0 1.991 5 1.994 1
4.00 3.997 0 3.990 6 4.017 8
6.00 6.013 5 6.024 3 6.017 0
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Tab.4 Comparison of three-phase voltage harmonics
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Fig.8 System frequency error curve
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