e Mk M

W45k B2 Vol. 45 No. 2
2024 4F2 H Chinese Journal of Scientific Instrument Feb. 2024

DOLI: 10. 19650/]j. cnki. ¢jsi. J2312163

ETNEBIAERRANRENEERESRNTE

B R HRKRE, R K BEER,TEF
(MR AR 5EE TR KU 410082)

O Z A0 H R AN SRATE I R K Ak TR X A58 ) T, i — 5 T 8 B ATL AR 81 AR R DA S AR i I
7 1 SR RS B AR BOR S & I JEAR PR S ) A A5 5 HEA TN 0 20 R, 19 B P AR A I A s s Bt 7
Faysig R P G — 73 ) SEAEL R 2 A — B IRl o0V D WA 3B L, ke Al L B8 1 365 2 DE PR3 B ( SAMIP ) B9, S BHUNS SRR S £ b
PR, R 05 BRI S, SRR 0 | 5 vk T LAAEUS D 90%% BICH fat A 195 10 T S 3R 18 D A5 (0 A0 3 Mk (DRSS RS , G vt
W LRGN FR AR X 158 22 << 2% AR ARG 1% 2 <3 Mz, Ay SEE A 0 4 R A0 B2 A3 1O S

KBRS BEPLARIE ; FRATRAE SO EE A B3

FE4EE. TM933.4 THS9 XERFRIRAE . A E R irEFR 5K, 470.40

Detection method of power grid supraharmonic signals based on windowed
random demodulation architecture

Tang Qiu,Chen Zhangqing, Liang Lin, Teng Zhaosheng,Ji Zhiyong

(College of Elecirical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract ; Aiming at the difficulty of power grid supraharmonic sampling and data processing, this paper proposes a supraharmonic signal
detection method based on the windowed stochastic demodulation architecture. Firstly, the method utilizes analog information conversion
technology combined with the idea of adding windows to obtain the compressed sampled data, which is realized by compressing and
sampling the supraharmonic signal at the sampling end. Subsequently, the step-by-step bisection method is adopted to reconstruct the
sampled data quickly, which is realized by setting the first-order differentiation of the residuals as the convergence threshold to improve
the sparsity adaptive matching tracking (SAMP) algorithm. Simulation and test results show that the method can detect the frequency
amplitude of supraharmonic signals accurately with only 10% of the data. The frequency amplitude detection error is less than 2% , and
the frequency detection error is less than 3 Hz. The method provides a new way for the supraharmonic measurement.

Keywords : supraharmonics ; random demodulation; the analog information conversion technique; improved reconstruction algorithm
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Fig. 1  Supraharmonic detection method based on add-window

stochastic demodulation
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Table 3 Comparison of errors of different supraharmonic

detection methods under frequency fluctuations

FEAE ARSIy 4R FE FET

iR B, R, MG R PR, MY
/kHz % Hz () Hz )

9.895  0.07 0.08 -0.19 0.21 0.00  0.40
10.103  0.14  0.10 -0.34 2432 200 -5.30
19.940  0.98  0.68 -2.91 0.92 0.00 0.58
20.042  0.05 2,99 -3.48 24.35 -2.00 72.01
20.889  0.47 0.30 -0.01 6.96 ~-1.00 36.40
30.092  0.33  0.06 -0.06 24.55 8.00 -72.36
39.955  0.45 0.18 1.60 0.82  0.00  36.05
40.054 1.14  0.72 -2.09 6.43  1.00  25.06
49.895  0.93 0.28 1.22 408 0.70  79.21
50.102  0.41  0.19  0.57 29.45 2.20 -61.18
59.946  0.41  0.53 -0.41 17.33 3.30  85.67
60.060  0.01  0.22 -0.8 0.47 0.50 17.81
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Fig.7 The overall structure of the experimental system for supraharmonics RD compression perception measurement
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Fig. 8 Experimental site of supraharmonic RD compression

perception measurement
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