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A Preventive Control Method of Satic Voltage Stability Considering
Node Load Sochastic Fluctuation
FU Xu, WANG Xi-fan
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi Province, China)

ABSTRACT: Considering node load fluctuation, the
probability index of node voltage instability is presented, and a
preventive method to reduce the probability index of node
voltage instability is proposed, in which the minimum of
voltage magnitude of weak node is taken as objective function,
and by means of adjusting generator outputs and load shedding
the probability index of node voltage instability is reduced.
Simulation results of a certain 682-bus system show that
because of considering the variation of power factor of loads as
well as load fluctuation, the proposed preventive method can
reflect the fluctuation of power factor and load level, and
possesses following advantages: higher calculation speed, less
calculation amount and simplicity of program design, etc.
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Fig. 1 Illustration of bus voltage collapse
probability index

k

PDF CHf#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

H 314 15

oM R 13

Kl 1@t B AIQ 4r Ay s k (14T D A far
REIh s EDd by g S E B #; U DON Y
MK IR, ZDb bR E BT K 1(b)(c)
W Ly AARE AR R UL T R KD RIS
Mizks S, Ml S, 70l Fgs Dy Zaqy 13 5t it 2 Al
B AN A . R F B, & 1(b)(c)H i
B & v LR IR N

L= E @

2Z[1+cos(b - q)]
Krfg AT Rk BT DR - LRI St 2 Ly
RGP A PR R Rt R
=505, @

QT CAE H, IR RS U R AR
FRARG RS T A P BN, SRS RAE M SE PRt
W, WA TR RS ST

2 MR SESHBEERBERIEIRI TR
EHlAE
21 HEFTRANERE
U AU RS R R AR 2 Fa bR XTIl SE
B, 7 R FH 4 L A %1 R P A v R R A
MERFR PR T IR SYE . T L IRFRES s R AR
FEARITE R O, ARSCHR Y T — ) B2 PR AT A
2 B SR RSN e 40 s 1 T B 45 ) 7 v
AR T U O RS RESST R
P> Kpim (3
P py AT BOE I 5 R R AR AR FR T
i FHE s PRbs Rk — M 0.8~0.9, H 1B k9 il
A BT SR RRUE 28 48 AR A T I B H 200 11 S 1E
()15 R TR # A G A8 i 99 71 e Tt
S, RSO FIRHESS T AT RS A AR ], /)
C=P/Pmx (i=12--,L) 4
AP LA RBEG P M T S 15 A
oh HL R R ASME R R B 1 B K AE
22 TRBEMEER
221 HrZtEifesisy
PAFAS HL AR E AR, BT gg 1 AR
e (KA )-8 1 R S L R AR e 1, PRI
S gt s 59 71T AR R T BT RS LR
) RAamE e, HARZ MUY ) H bR ok 20

ming & (cU)g )
e ilw u

b W) FE 58 1 RS G U, il
5971 w1 R IRME . UG SAE N

gU,d,u,+Du)=0 (6)
tan EG (U, d,u,+DU)EL @)
wDuj +w,Du; £a (8)
O£ DU} £U; 1, - U (9)
OE£DuU; £U;4- U in (20)

Hrp(6)h REWRARSAT: U 75 sl R IR
B d AT A RRAR SR Du Al u, 20590k £ sk il
A R HAGA; (@)t (U,d,u, +Du) HAE
[(Ze i D2 ml 1 s F R IR AR) s & i ATt e 2T A 8
(R PRRT R S(8) sl o L o 4k 1, L
BOCRTEFHI T AR Ta M2 S nT ge e =
WSS AU R IR, ER R a 24 e,
FARHE AT R 8 R gg BARME Bl €, b Duy
Du; 43l A IS B Uy I IE SO, wi AT w )
7 uy R FOR AR Y, 4 P) g Duf =0. U
(9)(A0) M IR B ZIHRAAT S U o~ U e 11U i
Iy AR B U AR ME . ERRATRBR .
222 MR

SCHR[201 R HAEZe e sk sk iR 2.2.1 15 i)
AL, 193] T BHEmi v 45 R, (Hit
SRR . bRk g Y, Aok R (5)~(20)
AL PRI, L H bR R ECh

¥ y_ € o & U (Duj - Duj) U
ming- a (QDUi)H:mmé ac@ M)U
eilw u gilw =1 ﬂuj i
(11)

e ne PR R EEG U,/ uy 75 i i
JE MR A u; AR . () MRS Ny

& et (Du; - Du;)u
P it Bt £

o Bt o+ O b 12)

i,min i,0

=18 flu; o}
WJ-+Duj+ +w,Du; £a (13)
Ot DUT £ uj,max - uj,O (14)
Of Du} £uj'o = Uj i (15)
& N .
A (Du - Du ) =0 (16)
j=1

A2 B T, 1u; 2R (S B DA BT e
BB R U R IE, o ot BORIATE
58(16) o 2 P BURE A P TP 5 20 U4 B o

PDF CH# ] "pdfFactory Pro" X Hfix A% www.fineprint.com.cn



http://www.fineprint.com.cn

14 EEREAE 5 B R B 0 A 2 P s R T e 1k

Vol. 31 No.15

AR e A A VLT AR RSB TR AR K T SR L 2.
IFA

e I R

T R R A AR T 42

| @@ st |
v

SRR (L) FAZEHL LI (12)~(16)
LRI P15 P
v
e
B2 BETRESRERBBEERNITERE

Fig. 2 Flowchart for decreasing the probability index of
node voltage instability
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Tab. 1 Buseswhich bus voltage collapse probability index
isabove threshold (example 1)

Rt 190 196 197
KA 0317 0.194 0.238
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Tab.2 Busvoltage collapse probability index by
the preventive control method (example 1)

Rt 190 196 197
AR 0.095 0.092 0.097
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Tab. 3 Preventive control strategies (example 1)
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Tab. 4 Buses which bus voltage collapse probability index
is above threshold (example 2)

Rt 109 110 m 12
JAam 0.466 0522 0.530 0521
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Tab. 5 Bus voltage collapse probability index by
the preventive control method (example 2)

Rt 109 110 m 12
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Tab. 6 Preventive control strategies (example 2)

g B i #e4E pu
109 0117
110 0104
)41
s m 0081
12 0036
307 012
A FAL
WAL 314 -0212

3.2 SMMRALTIEFAEL ML T IERY LR
AR AT TTVE AR S A TT V5K %
2.2 TR AT A I AR R, LA S ) A 4 R
WAL T, kAR LA TT VLR AZAE L B T S
(8] AR VAT S TR R LU AR, th3R 7 W],
K237 1S, N2 MEAUA 7R G TRk L i

PDF CHf#i ] "pdfFactory Pro" X Hfix A% ww. fineprint.com.cn



http://www.fineprint.com.cn

H 314 15

oM R 15

PDF SCAA-A

F7 FRARERMRUT EZKRET S RERLEER
THERT (8] LR LA R
Tab. 7 Comparativeresultsof calculation time when
solving the optimal model of node voltage
by different optimal methods
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