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A new method for estimating the severity of voltage SAG based on process performance index

XIAO Yan-hui, YANG Hong-geng
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: This paper combines voltage sag event with the tolerant curve of voltage sag on sensitive equipment. Comprehensively
considering amplitude, duration and sag frequency, the process performance index is proposed to estimate the influence degree of
voltage sags on sensitive equipment. According to amplitude and duration, the severity index relative to the tolerant curve of voltage
sag is obtained. Mean and standard deviation of the severity indices of voltage sag are calculated based on the annual frequency, the
process performance index of voltage sag and the annual process performance index of voltage sag are obtained according to mean
and standard deviation, which are treated as the index to estimate the influence degree of voltage sags. Through simulation, the
effectiveness and practicality of the proposed method are validated.
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Fig.1 The lower unilateral process performance index
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Fig.4 Comparison of process performance index of voltage sag

when mean is same and standard deviation is different
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Fig.6 Scatter diagram of severity indices for voltage sags
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Fig.7 Scatter diagram of severity indices for voltage sags

F2 HEERER

Tab.2 Comparison of the node indices

| e e [R T HIEE  FRE
SARFI-  [EHRE =~ BE~ Sy 215308
Curve EERE ERE Heere B
J£i-p Eictd E Eicgo
W1 14 1.1073 ~ 254679  0.0794 1.8262
W2 15 1.0832 292464 00764 20628

ERWAEGITTUE S, FHREEFEIRMEAR
B GREHE T BIEY RIEE- R art ) s
FURZ=ARIR, SEh0& B S m 7 e I8 M U
WEMZMFEE. 8% T SARFI-Curve. HLIEE M
=B R TR EUN B — A BE VR A L R P BRI
JR AR A HIBREE

(F#% 44 W continued on page 44)



.44 - ) EREY S EH

TERt A AR AR AR X BRI RERKKIAE, BT
BERFEL ISR E TR R, ERRRERH
THE, “RABR” ZFRAAY BEIRAMLR A L.

WE 1, LB R B, ERRES
b, RERRYESMER AN TR, BTH
MR AR, REFRIRE Kb B 2w
/AN, IXETATBA e B N BR T RS & R AL A
EfE. T “FREE” AR TR T 0 SRR
PR E_ERBC A, RIEEEEYE.

BATNA TP IR BRI RN E PR, K
MOTEEER ERFTH. R, ANERIISLFIE
FE-AEE, BLREME— MR R R
FFBRAY, ERFEARER, BRLHELET
HER 1]

S 3k

(1] LM, KAN. 4k By i B 8 e (A E At 1] AR [T
YT 7% H77,2008,(2).

[2] ZEmRfE M. % B BR B I (R R R (], A B oI ies.

(3] #0070 4 U8, Bk i o R A th BE S (R e ) el
ERERFEARPEEHEAELREALPEER
BORER BT 22 BmFARESIRIEC]

WiEHHA: 2008-12-07;
EHEN

KA (1937-), F, BEAZHL, TEAFELAEL
s AR TAE;

LR (1958-), B, HBAFHL, LERFRHEL
g BRI T4, E-mailisgtnc@163.com

{&E A#A: 2009-03-02

(L#BFE4RA
4 it

(1) 8 MR P 1 M I R v T Pt A
RS SRS S Ay 5 P LN AL SR - R
J B rie, T P o SR I R ) B R R A

Q) BEYFEEIEREEC SR T IR E-FF
gent M ERE, BERTRWBRREERT
TR R i, WGkt diR, EmE
B P A P T BT PR SR B SRR

e

(1] #ut#F, xisFss, HAER. BT s THROBIEMES
REFRRLN]. PEBEILIESR, 2007, 27(1):

continued from page 4 )

98-104.
YANG Hong-geng ,» LIU Shou-liang , XIAO
Xian-yong . S-transform-based Expert System for

Classification of Voltage Dips[J]. Proceedings of the
CSEE, 2007, 27(1): 98-10.

[2] BRI, H#T, XBets. mREREXE R RETERE

R IE R AD. FEBIRER,
2005, 25(21): 63-69.
TAO Shun, XIAO Xiang-ning, LIU Xiao-juan. Study on
Distribution Reliability Considering Voltage Sags and
Acceptable Indices[J]. Proceedings of the CSEE, 2005,
25(21): 63-69.

(3] #t#t, HdHm, WRE. HEBERERENIFFANK

RERE)—BHARENBEMBED]. B amti
%, 2003, 23(12): 1-4.
YANG Hong-geng » XIAO Xian-yong , LIU
Jun-yong. Issues and Technology Assessment on Power
Quality-Part 3: Voltage Sags in Power System[J].Electric
Power Automation Equipment, 2003, 23(12): 1-4.

[4] LeeGJ, AlbuMM, Heydt G T. APower Quality Index
Based on Equipment Sensitivity, Cost, and Network
Vulnerability[J}. IEEE Trans on Power Delivery, 2004,
19(3): 1504-1510.

[5] Bollen M HJ, Sabin D D, Thallam R S. Voltage Sag

Indices-recent Developments in IEEE P1564 Task
Force[A] in:CIGRE/IEEE PES  International
Symposium([C]. 2003.34-41.

[6] KaganN, Ferrari E L, Matsuo N M, et al. A Methodology
for the Assessment of Short Duration Voltage Variations
in Electric Power Distribution Systems[A]. in:10th
International Confernational Conference on Harmonics
and Quality of Power[C].2002.577-581.

[7] Bollen M HJ, Sabin D D. International Coordination for
Voltage Sag Indices[J]. Digital Object Identifier,2006.
229-234.

[8] JOINT WORKING GROUP CIGRE c4.7/CIRED, Power
Quality Indices and Objectives[Z].CIGRE REPORT
DRAT, Mar, 2004.

[9] Shen C C, Lu C N. A Voltage Sag Index Considering
Compatibility Between Equipment and Supply[J]. IEEE
Trans on Power Delivery, 2007, 22(2): 996-1002.

(10] #ERE. ZoitidBEmIEARM]. b5 fia TakAR
#£, 2003.

[11) BREE. IR e s T 1 BB R[]
b EHE ¥R FER,. 2005, 16 (4): 305-310.

CHEN Yu-lei. Study on Process Capability Index and
Process Performance Index(J]. China Jiliang Universty
Transaction, 2005, 16 (4): 305-310.

12] DzekevichJ A, Garretson J. A Design Margin Index for
MTBF and Ao[A] . in:IEEE Reliability and
Maintainability Symposium[C]. 2007.288 —291.

[13] KyeiJ, AyyanarR, HeydtG, etal. The designof
Power Acceptability Curves[J]. IEEE Trans on Power
Delivery, 2002, 17(3): 828-833.

WS BHA: 2008-12-03
fEE BN
HHAE(1982-), &, MEHAA, MR FEOHLER
F 5 535 4$]; E-mail: xyh_19831001@126.com
Bkt (1949-), F, g, HLHASF, HEFTAOH
B ER B H IS



