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Identification of voltage sag sources based on DTW

QIU Haifeng', CHEN Bing?, YUAN Xiaodong?, WANG Xuchong', CHU Jiawei', GU Wei'
(1. School of Electrical Engineering, Southeast University, Nanjing 210096, China;
2. State Grid Jiangsu Electrical Power Company Research Institute, Nanjing 211100, China)

Abstract: In order to realize the accurate identification of various voltage sag sources, a method based on dynamic time
warping (DTW) is proposed from the perspective of waveform similarity detection. First of all, the simulation model is
used to analyze the characteristics of basic voltage sags and its different types after the transmission of transformers, the
relationship among voltage sag types, causes and transformer types is established. Then, DTW is used to match the
measured voltage sag and the matching library, which is formed by nine kinds of voltage sag. Simulation results show that
the method can identify various type of voltage sag of power grid and is accurate and effective in engineering application.
This work is supported by National Natural Science Foundation of China (No. 51477029) and Science and

Technology Program of State Grid Jiangsu Electrical Power Company (No. 5210EF14001R).

Key words: power quality; voltage sag source; waveform matching; identification; dynamic time warping

0 3l

Bt B P AT R R e, 2R
AR, XL R A TOEEER BBt BREAL.
B A i B PR RUR B %, W1 PLC Aehiids . %
fid AR AL AR, WO FTR SR I T AR R K
o HUXSE R A D T F A 1 AR, AR AR
RBNHW, Gy APTR BRI . PRI 4
b 3 Ay F LS T L BT Ay e R L RE
), BT AT RO S B, R R
BRI 32 SRR BT 32 RE T L ARSI

ELWB: BRAAAFLLTA (51477029); BTG
W, 78] FHLR B (5210EF14001R)

PARANNC A L T P A . oA L P
P50 ¥ B o T AR PR R

P P 27 36 U 11 0 TR 4 AR A 0 28 ) L T
BRI YU A SR T, [ py S DR L
IR RITRE TR, IR Z R,
FEAT AR AR Oy Lo
Jiike SCRR[ITPERE A B A5/ NP A e s
B BB R R IR A B B, H
TR ZR BB R R R B HE R P 7 A RS
SCHRR[131HE TS AR I M £ 0 B HUHE s [T
A T RRF AL 2 37 R GEHE B LR G5 L
PO S R IE &, B ARG B {E XS 45
RS o SCHR[16]4ES AL e (1 BLmit R FH 4 v
AR NSRS 0026, SORF [ R LA 2 A



_8- ® ) %S5

MZHL PPRER G52 A SR iRk
REMSAT R X M N B HLR Bl A8 Mo o 3G
ATVREL B A s = Jit DAL 5 A ) P s T e, T HE D R
HORES S () P T e e B i 20, A
[ AR F AR JE T At e R A Y. &
ARV 10 R o [ ) P S Bkt — 2
FER AR R b TR S R AT 31 o
AT R BT Rl AR, S8 L 3 A AN At
DAL 5 RSP P P8 o S AR AR TR s rP AR AR I O, ST
R B I I SR AR IR R OC R . LU
ZUENASE g e SBISB T i e VA § AL i N L
BRI 1A S I R s BRI R ik . A
S PR BT A T - S 0 P e ) Bl 2 I R 75
A RO S T DAY, SEBLA P H s T AR
el DTEMTRAIE T %07 IR AR I AT R

1 HEEZEERESN

1.1 BEEFHERE

FL ) ZR e | RS v PR A ) Ji R A R,
HZIHLE S AR A D) DL AR R b . oh T 0y
P R 2R, RS SBR[ 11 T W 1
JToR I U BT BT SL ARG . BT F b Rt
&G My AT M 23N R, K R Ky IR,
RS Ty, 08 T ERS AR, MO S
ML, L A=A 5Ar.

M, 10/0.4kV

L —
K,
F T,

\ 10 0.4k\2/

S

S T M,

1 BEEEHERGERE

Fig. 1 Model of voltage sag simulation system
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Fig. 2 Two kinds of basic voltage sag waveforms
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Fig. 3 Basic voltage sag waveforms due to short circuit faults
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Fig. 4 Voltage sag waveforms with the transmission of transformer
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