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Comparative study of STFT and S transform on detecting voltage sag

XU Jian, ZHANG Yu-qing, LI Yan-bin, FAN Yi
(School of Electronic and Information, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: In order to deal with the detection problem of the voltage sag features, this paper introduces two kinds of time-frequency
methods, the STFT and S-transform, then the two methods are compared and analyzed. The different widths of the window function
in the STFT is selected to decompose the same voltage sag signal in time-frequency. And the effect on the test results of different
width is analyzed. This paper proposes to use time-frequency isopleth to position the start and end time of the sag, use the
fundamental frequency amplitude curve to detect the sag amplitude, and use the phase hopping curve to determine whether the phase
hopping happened when the sag occured. The simulation results show that the smaller the window is in STFT, the more accurate the
test results are; compared with STFT transform, S-transform test results are more accurate and has high anti-noise ability, which is
helpful to power quality management.
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Fig. 1 Voltage sag signal
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Fig. 2 Time-frequency isopleth of voltage sag
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Fig. 3 Fundamental frequency amplitude curve of voltage sag
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of voltage sag with noise



i, %5

RN R HEL P AT S AR e HL B A (K 6] ST

- 47 -

0.628 p.u.Z [A]; S AL ¥y AT 1 th Le A TG B »
K25 92 0.625 pou., HIIEATLAE H S A8 4
BE B, AR 4h FEHER .

H S 327 A AR B AR A i Pl 3 o R A i A A7
f AR B (9) 152 FESBE AL, 7E
THEARSEP s AL 22, (A2 T ARABEAR ihek
L BT B AR A R AR 2 4Bl 5 B, BIE S (a) il
K5 (b) AJ LA H 737 B A I A A A 1l R ik
Ao 5 STFT ARHefd il B AR BAZAH L, S ARk
G I R AFAST 14 F S A

HSTFT[mALn}
NA:

R(STFT[mALn}j
NA
I(S|iT,— )

_ L NT]

R| S| jT,—

NT

0 = arctan

)

al@=arctan

AHAL I & /rad
(=]

-0.02}
=0.04
-0.06

00 01 02 03 04 05 06 07 08
t/s

09 10

(a) %% 45 RUK STFT A HARAL AR ih 2k

X 10+

ARGLHE B/rad

0.1 0.2 03 0.4 0.5 0.6 0.7 0.8
tls

(b) S AT Bk 2%
5 FE[E EREMRAIBk T fh 4k
Fig. 5 Phase hopping of voltage sag
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