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A new detecting method for the voltage sag source in a distribution system

GAO Hong-xia, XU Ming-ming, LI Ke-jun, TAN Zhen-yu
(School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: Calculating the increments of the voltage and current caused by disturbance can get the defined impedance. The sign of
the real part of the defined impedance can reveal if the disturbance is from upstream or downstream. A positive sign showed that
the source of sag was upstream, and the negative sign showed that the source of sag was downstream. A new and effective detect-
ing method for the voltage sag source was proposed based on the defined impedance. In order to solve the problem that using a
single during an event cycle could yield unreliable results, the data of multiple cycles were processed by using the least-squares

method. Simulation results showed that this method was effective.
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Fig.1 Voltage sag source detection

1.1 JRIBIRYE

B 17 RGeS Rl B AN 18] 2 B . Xt —
ANEHIE S B . Z, E, S SE A B RN A M F
IRRMIERL RS ) , Z, B Ey S A7 % 7 i (1 S5 2008
BELAI R T 5L . 25 0 B A E R 2R A T BE . AE A
M4 S R T R I TS

1

1 M | —
| S| | S|
Z1=R1+jX1 Z2=R2+jX2
B RS BRRGE

(&2 Rk o3BT i A Ak el
Fig.2 Equivalent circuit for voltage sag analysis
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Fig.3 Impedance plane illustration for result interpretation
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Fig.4 Circuit for nonlinear loads

R s 2 M R ST, P S i ) ik mT DAE
BB R UERR I IR . R T R N R T U
A7t P A RIME . 22 B 7 7 W T e JiR e, K A
HL U A D) T B, SRS L DATR AR R k%
AR TE A . ARG e f R RS e PR Sk 2
TSENRAF RIS . me L A] LR 20285t s 20 8 A5
PR i 2 FAS SRRt 2R 4 iR .

R ERE LT AKX P (V) =PV H
Q.(V)=Q V35|, AR EN o B EZ
4.2~ 6.5, &N HBIHLEY o BY TG EFEJE 11.0 ~
16.1. TR SN A EHYRER (o = £=0).
FE Y o = p =2 I, ARZ M 1 AR L 4P T 200
H AR AL S R SRR . R, T R A Z, . 1R
I BCF AL

P+jQ=P,V+jP,V". (15)



e (T % O %39 %

118 TR S N
FHIVE I f 2R LI Ry
I:P—}mzPOV“'I—jQOV'g”. (16)

W ERAEAIE NS % M, BOE R 0. AR R ET
E7 WU R DRSS = o
Al=P,V (a=1)AV-jQ, V(B -1)AV.
(17)
PRIt 171 3800 4 BT

AV _ 1
AL~ PV (a-1)=-jQ,VIA(B-1)

kPy Ve (a=1) +jkQ, V(B -1) = R, +jX,.
(18)
He k=[PV (a-DI+[QV(B-1]. R,
SR E e V& R E B E BB, T LAE 2R
a>1, R AIEA, JTIEIER; 2R o IERT 1, R 2
AR, 3 AT A5 4 i A
1.4 FHikfEk
AR FURF Ry A SR 5, A b
THRBUE . BHPUAT DA R A it T 24 . iR
AR (6) PISIRAELL o it o = arctan| ) 200

R AR, XA () () Al il

AZ =

Veos(1)71 T 1I(1) 17
L )
) ) ) E, cos0, 1’

Veos@(n)d LI(n) 1A

Vsin0(1)71 T 1I(1) 17 ~

[ 2 T iy '
Vsind(n)d LI(n) 14

Hodr, 0 o, 92 v R E, MXFT T RYAES . %
0, T ERRTE R A AR, BTk AE M
Ui, SO BE R AT AT LS RS

R I(1) 1777 Veos6(1)
[Elcosﬁl]:[ : ][ 3 } (21)

I(n) 1 Veos(n)
[, STk B HE A s , 7 U Y S 4500] R AL Ha v
AT

X I(1) 177 VeosO(1)
[E260562]=[: ” : }(22)

I(n) 1 Veos(n)
Hrr, 0, & E, BT 1 HIAHF .

2 ERAR

2.1 THEE
SR N 5 R U ERGE I R, 194

AR 77 A YT BIAE 5% 3] 20% 2 18] . B9
TR, RAFREE 10 AW, B R GMT i
RGN AL RS 5 o0 lE . M, A M,
MRS . XHEEZ M RO B B S R E,
BCARZRPE B AN 4 BRI P B L 11 3k
AT AL B (VFDs ) AU HL ZhHL(IMs) .

E\ /& E,/0°

7 M| M, Z,

Ry

K5 el
Fig.5 Circuit for simulation
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