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Power system steady-state voltage stability assessment based on support vector machine
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Abstract: To prevent voltage collapse, it is necessary to evaluate the distance of the operation state to the voltage collapse point.
This distance is calculated with power flow equations normally.The calculation speed of this technique is slow for power system with
high dimension, so it is difficult to realize real-time voltage stability assessment. The application of a fast and reliable evaluation
technique is very important to diminish the evaluation time. This paper presents a method of model construction for the power system
steady-state voltage stability assessment based on support vector machine (SVM). This method takes full advantage of SVM’s ability
to solve the problem with high dimension, nonlinear and small sample. Hence better generalization ability is guaranteed, and the
model works with the quicker assessment speed and the higher forecast precision. The WSCC 9-bus test system is employed to

demonstrate the validity of the proposed approach.
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Fig. 1 WSCC 9-node test system

Q) WMABETEEE. ATHRHIREEER
EFEERBTRBEED, B A k% MR
THE RN A N LTI RN B
2, i 18 MaATE. AR A8 i E
R SZHFRBRYMHE L ER.

) BETLE. ATHREBEHNMERE, XE
WEEEEIT— L AbEE, ELETLETREMATER
REE-, 1IKES, BEaETETHREDD, 11X
.

(4 ZREINERE. EHNZREHEREEER
. IR E . RBF # & UM Sigmoid #% iR 3.
Z< 3% RBF & ¥ : K(x,p)= exp( -7|x-y|* ), B :
(a) RBF R LI AR MBR TR E RS
I, MTISEERIEL MBS . (b) RBF BB
HWBHERAE—, HEZT2HAZRHSHk
RBF k%, Pt KEALERE N RS+, () RBF
¥ R B BB PR 6 4 14 2D « RBF #% ek B (F U 8 R
HAE O 120, MERAZRBMETESBET
TEERBHEAFEFER, Sigmoid 1% R¥ANK
o BUE R NPT RE T

(5) ¥ %, FIH Grid-search Hi%, H4k
BESEBERER:. C=27~2", £KH 1;
e=2"~21, BKH-1;, y=2°~27", BKH
1. RIGBIIGEENES N S 17, 1E 5-fold BX
WiF, MEHELBERSHEEN: C=2,
e=2", y=27,

6) XEFEMEBHHNG. FXREH
LIBSVM2.84"SWE J Yl 4 5RR T R, AL L
BRI GEN S B3 HSET IS, FEX
FrrEE .

(7) BERIFIR . 1836 SCRE M &[5 a8
B, SHRE P PHEERITIR. £R0OR 1 AR

F1H, BETEREHRRBALLSNARHI)
I, HSCRREA A PSAT $HTELERM T HTE
HIME, FME S A S F BN 4 LIBSVM2.84 Hl
R IE, &R EHETIE 100 MVA THIFF L
. NFEFATUEH, BRHEREAN 0.6063%,
T PEHESHRE{A 0.2228%, XRHET MR
BTG ER AT RRIREE. ITERR AL
B TIR, EEBRENFEHERER
604 ms, T 3ZHFEBHLHIEK TR HER BN A
18.5 ms (BB HACE H: AMD Sempron 3400+ 1.81
GHz, 512 MB RAM) , X8l #r M & BT A4
BUE, HIEMiE AR EREE AR, RimE
T soat 24V, G B AR IEHIR £ e .


http://www.cqvip.com

E 000 http://www.cqvip.com]

BT, % ETFAEINEAORARSEERERE -19-

F1 MREPHHTEOTUER

Tab. 1 Forecast result of the output variables

e LR THE HXAHRZE/ (%)
1 8.488 8.4828 0.0608
2 8.3413 8.3182 0.2766
3 8.1321 8.1468 0.181
4 7.9528 7.9736 0.2612
5 7.5945 7.5974 0.0377
6 7.5454 7.5912 0.6063
7 7.9959 7.9979 0.0252
8 7.8925 7.8909 0.02
9 8.6685 8.6562 0.1419
10 7.7046 7.7405 0.4653
11 7.4789 7.5002 0.2847
12 7.9414 7.981 0.4986
13 9.6363 9.6875 0.5318
14 8.827 8.8385 0.1297
15 9.0084 9.0223 0.1546
16 8.8558 8.8617 0.0665
17 8.4465 8.4461 0.0046
18 8.4563 8.4451 0.1328
19 7.7803 7.8141 0.4348

20 8.6642 8.6764 0.1411
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