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Portable Grid Synchrophasor Measurement Device Based on New Improved

Matrix Pencil

TANG Qiu, LI Chengong’, HUA Jinhui, HUANG Xiao
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Because the traditional synchronized phasor algorithm is greatly affected by the intermediate
harmonics of the power grid, this paper proposes a synchronized phasor measurement algorithm based on a newly
improved matrix bundle. The power grid signal is constructed into a Hankel matrix, which is decomposed into
singular values, and the noise interference components are filtered out using an adaptive order determination
method. The accurate voltage amplitude, frequency and phase angle are obtained through matrix operation, and the
simulation results show that this algorithm is superior to the traditional recursive Fourier transform algorithm in
measuring power grid signals containing interharmonic components. A portable power grid synchronous phasor
measurement device is designed to solve the problem of large volume and high cost of traditional synchronous phasor
measurement equipment. The actual frequency of the crystal oscillator is monitored by high—precision satellite

synchronous signal, and the sampling control parameters are dynamically adjusted to reduce the sampling time error.
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The synchronously sampled power grid waveform parameters and time tags are wirelessly transmitted to mobile

terminals to complete the calculation of power grid signal amplitude, frequency and phase angle. The actual test

shows that the device has high measurement accuracy, in which the measurement errors of voltage amplitude,

frequency and phase angle are 0.038 5%, 0.000 51 Hz and 0.053 7°, respectively, which meets the requirrement of

"Test specification for synchrophasor measurement unit for power systems" (GB/T 26862—2011), and has practical

application value.

Key words: grid synchrophasor measurement ; matrix pencil ;mobile terminal ; interharmonics ; portable device
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Tab.5 Phase test results(input frequency=50 Hz)

i AASA/C) M/ AR 22/ (%)
10 9.978 6 0.021 4
60 59.965 1 0.0349
90 90.001 6 0.001 6
180 179.966 0 0.034 0
210 209.946 3 0.053 7
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Fig.14 Comparison of 50 Hz signal frequency

measurement result
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Fig.15 Actual grid signal frequency measurement result
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Fig.16 Actual grid signal phase angle measurement result
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Fig.17 CPU usage and memory usage of the mobile

terminal during work
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