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Fig.1 Statistical results of effective voltage sag
events in four cities
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Fig.2 Typical measured waveform of voltage sag
corresponding to rectangular wave
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Fig.4 Typical measured waveform of voltage sag
with left fast and right slow
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Table 1 Sag probability of typical waveform for
different voltage levels
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Table 2 Frequency of voltage sag in each

amplitude intervals for different voltage levels
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Table 3 Frequency of voltage sag in each
duration intervals for different voltage levels

FESERTT /s Ll LS
10 kV 35kV 110 kV 220 kV
(0.02,0.1] 104 27 72 90
(0.1,0.25] 15 0 22 2
(0.25,0.5] 30 0 0 0
(0.5,1] 5 0 1 0
(1,3] 1 0 0 0
(3,20] 0 0 0 0

28 2 0, B R IR 2 EE P AR [60%,70%) |
(70%,80%) .[80% ,90%)iX 3 A~ X [H] P 1 & 3 AJ
A4 RS R AAE X (0.02,0.1]s N
KARRE R Z  Hoh 10 kV BUESEHAEZIX 0] N &
e (% W LB AR X BN HI 3k 67 %, dE A F iR
FRLLIN (B e T 45 S RE RS HE BT | S PR & A 1 H FE T B R
SEEF A RHEREE T AE 0.1 W, BRI, X T 0.1 s NIYER
2T ], TEC61000-2 -8 5 E br i (1 G 11 F 4% #0Ks FHL
A —A X Ja) | X A bt TS0, AR 7T 0 R B
RE RS [E) BT A 5 (A 20 8, IR R 0KE 0.1 s Y
BA) el S8 B T) 2 A5 T 00 40 ) DX TR R 4y, DA A5 3] o
RS NOE s
32 ETRITHMEHENBEZEISFESIT

MR R 2 538 3 THA & IR AE -5 RF 2 i) ] X ] i

FArHER SR oK 6 5- 7 i, 45X [ &R
TIARE S5 2 8RR A R O[S A A 32 X T) 50 DX 38 PN )
HRR A BT AT P T 5 A E B T R AT
i m;
Mﬂfw j=12,- H
Horb p () s 45 DX ) 422 DX ) 500 DA /I8 31 R AR VR HE
JJa 5 j A X B HER  m, MR @ A X TR
PRSI ;M R BT BB H R X R 8, S35
MR B X 1) B4R A B =9, 4158 Fp s i [a) 214
Rt H=8,
100
80
60

40
20

R /%

[40,50) [60,70) [80,90)
[50,60) [70,80)

0
[0,10)

[20,30)
[10,20) [30,40)

LR B IR AE /%
— 10kV, = 35kV, =& 110kV, = 220 kV

B 6 AR ESR A EEZTRIEER TR
Fig.6 Cumulative probability of voltage sag amplitude
for different voltage levels
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Analysis of voltage sag characteristics based on measured data
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Abstract: The measured data are the best resources to analyze the nature of things. According to the mea-
sured data of voltage sag in the power quality monitoring systems of some big cities,the sag events of
different voltage levels are classified from four aspects,i.e. typical waveform,statistical table,cumulative
probability and sag phase sequence,and the statistical and description characteristics of different sag events
are summarized. The related results show that:the voltage sag can be classified into four types according to
the variation characteristics of its root mean square waveform;it is unfavorable to adopt the current
description method of duration and amplitude due to the waveform characteristics of different types,while it
is recommend to use the voltage sag description method of multiple sag thresholds and duration;the du-
ration of 0.1 s is recommended for more detailed interval division in the sag statistical table of IEC61000-2-
8 and GBjthe cumulative probability curves of voltage sag amplitude and duration can analyze the
distribution characteristics of each characteristic quantity.
Key words: measured data; voltage sag; typical waveform; statistical table; cumulative probability; sag

phase sequence; description; characteristic analysis



