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Fast identification algorithm for wide-band oscillation parameters based on SFFT
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(1. China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangzhou 510663, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: As the “dual-carbon” strategy goals are implemented, the oscillations induced by high-penetration power
electronic devices are increasingly characterised by the wide frequency domain, strong time-varying and
multimodality. The sampling frequency of modern wide-band measurement devices has been substantially increased
accordingly to monitor such oscillations. Traditional fast Fourier transform (FFT) parameter identification methods
face a contradiction between identification accuracy and identification speed. To this end, a fast identification
algorithm for oscillation parameters of multi-modal wide-band signals based on the sparse Fourier transform (SFT)
is proposed. Firstly, by utilizing the frequency-domain sparsity of wide-band signals of power systems, multiple
non-zero frequency-domain coefficients are hashed into a limited number of buckets to realize computational
optimization. Then, multiple iterations are adopted to perform multiple times of spectral rearrangement and
localization for wide-band signals. On the premise of maintaining high identification accuracy, the computational
efficiency of the identification process is effectively improved. Finally, case studies are employed to verify the
proposed algorithm. The results show that the proposed method achieves high precision, fast processing, and
improved robustness in identifying multi-modal wide-band signals under the scenarios of high sampling rates.
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Figure 5 Algorithm runtime under different time

window lengths
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Table 3 Numerical signal parameters

B 5 AR /Hz B fEL/a.u.
1 50.0 100.0
2 550.0 15.0
3 250.0 12.5
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6 9.5 7.0
7 78.5 6.0
8 798.5 5.0
9 1879.0 3.5
10 2250.0 2.0

Or AR SR § 0 5 AL G FE T 57 ik 3 35 W e

55 AT S HOIR A [RE W LR RS

ORI 4,

AN [A A W BT /Y 2 o 3503k 1 2 AT B ) A0 81 7 TR
/\':F' ,qu’j*ﬁxd-b%% eREaﬂ‘:’

A

€REa

AP v o BSE s 0 I AGIHE s K 05 5

lv—1

X 100%

(21)

A&

T4 REMERILTHAER
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fEME 1L /dB SN RN B e, A e
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45 SFET 0(<<10"") 5.7x107*
45 FFT 0(<<1077) 1.3x10°*
50 SFET 0(<<10™7") 5.5%10°*
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