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Feature selection for transient stability evaluation in power system
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Abstract: Feature selection based on SVM is used for IEEE16-machine-system in this paper, which is the exponent of transient

stability classifying. Furthermore, the primary feature pattern of IEEE50-machine 453-bus system is built. Principal component
analysis(PCA) and genetic algorithm (GA) are used to efficiently reduce the dimension of the primary feature. SVM test result shows
that the selected features possess a wonderful recognition capability, Then the similarities and differences between IEEE16-machine

system and IEEE50-machine system are compared and analyzed, which are chosen from subset of primary feature sample. Thus

model is more widely applicable.
Key words: feature selection;

PESET: TM712  XERIRE: A

0 3l

REE (5 B H 23K S E 2 AWl 347
P ff S IE 2 (R AR RSB K. R IEE RS
B MMNEE HIFIEE A P EFE A HXTEME
M HEN]) B ARSI TR  IXMFIE FEMN H 4R
HEHFTEARNESHBTHILEANEER.

) REEARE AR EIERE, TR
TIAKRBERE: BHER. RBRNFIERER.
R E AR, AR FEMERIRSH
PR FRAE, B RTHIBTR % KA 1EEE OML39 f R4 .

FEASER )P, B TESR TSRS
$$1E, BILT IEEE16 HLELKRIVIGHE AL, FIH
ERSHITERBE AR BREF T ERRENGEER
fiE: REF HBREFZTIFIEERE, MRS

BEWMB: BRI ELAABHTLRARN KRR
(61998010301)

NERT:

IEEE test system; genetic algorithm; SVM

1003-4897(2008)06-0026-06

EREPRBEHERA . KEEBFAHERAN—
ZARE, FETRTFRE, SR TESRERA
HEAE AL HE

e RS B, ASCH IEEES0 HLRZUAT T4
7, BRETE5EHRGEREEITEYVIHXAR TR
ZHUSIEE, ZRFENT 140 MHTRRES LK
B VIMENSAE s 857 T IEEES0 Ml 453 ¥ R BRLKNY
BRE S IR RS, ol F s Fisfe
HIEHTI RS, R T 4R EFEES 10
NIGRIFIE, FSCEFREN (SW) #TRR, Bx
HREHTN R, FExT IEEE16 HLA 50 FLRZH)
FRIE G P45 AT ST R EL R .

1 |EEE16¥] RGE4FUEILIFE

1.1 HRHI

IEEE16 HLRZHE 16 G R AL, 68 £,
86 s&k %, KH 305 NMMGHEAR 85 MRS
MIBIEFE AL


http://www.cqvip.com

W, &

P 000 http://www.cqvip.com|

) R G AR E VAL AR IEE B -27-

1.2 ERP O

1EM SPSS Git iR AT E RS 3.
SEAT1HT 22 NERS I TEERERE 91%, HEiT
ERS T, T2 DFFIERESEE] 22 4, FH SVM i
TR, 4R ERESS KRR A T %4 2
97.6%, S48 72 FEE TR ZE 98.8 % A FEL
it PCA EH B 22 NMRFIE (RS, B—NERERIR
HRHIANFFIER A S .

K 22 A FE RS AT TR, NGRFE A TR 2k
F] 100%, PUAFEA PN B = oA E] 97.6471%.
1.3 BEEHE L — DY ,

FABAEBIERT E RS TR 22 NEEEF
{EdE—BE4. BT KEMHESR, REEEM
BB N=20, MEKE (WIBKE) A 22, #L
R M=150, ZXHE P, =0.7,% 7% P, =0.1

BB EEE, BN EERHEEERIA, B
WEH—AERS . HERSMET, §0E
ERE (ERS BRBMAFFIEMEEAS.

mAeEEEERH —ANERS, FIBERTHH
x, WZEBSERSPIMHERRE, SABEEEMT
FHRAHERERRR, BHETEEANZE.
BISHa T R ERELEL

FT 16U RSB FHLTR
Tab.1 Part of fact loading by revolution of 16-G

| AR | % | AWE | | AWE | % L
fiE (13 i iE &

3 | -0.386 13 | 0.263 |30 | 0.402 | 54 | -0.407
4 0.852 [ 14 | 0.931 |31 | -0.691 | 64 | 0.229
5 | -0.306 16 | 0.949 | 51 | 0.278 | 65 0.292
9 0.313 [21 | 0.793 | 52 | -0.498 | 69 | 0.787
11 | 0415 |24 | 029 | 53| 058 | 72| -0.261
12 | 0.932 | 26 [ 0.285

W 2HRFE T
VATZs, TZ12, TZss, TZss, TZa1, TZas
Zj\JTZa}, TZJZ, TZ]4, TZJG, TZz], TZsl, T253, TZGS) H
FISVMZ) 228 53 3 BRI B9 AN FFAE 7 2 A0 £ 55
FFHERI5r KB T, LR BN KRR, RPN
F2 16T EAESHHEF £ S LA X
Tab.2 Forecast quotiety of different feature subset of 16-G

RNy VIghE A TS TR A TR
1 99% 95.3%
2 99.3% 96.5%
2T 100% 98.8%

HR2A VAR W, B ES 0 Mg EE
6 H RHIE TR INHE T R2E BRI HITIIR. 5
EFFFEM L, SRR FEREL/10, FHR
JVFEHERERK.

2 ZFFEEHSHMIER

A3 SVM K C-SVM 4038, T4
TR EIME IS R, SVM K84 KM Rt E
HEEE IR PP AR, FBRLVE RS, TEM
WRELTHISH.

ASVMERAMZ R RS Z R, THER
BT R BT R BT AEE S K mC.

D REENSHCHER

REETSHC, TREEMEEANHLHIME
HEREZ MR, BNERE MR 725 8 iR
WP R E B ENZR R I LFEZESI L
BT BN BRF. TRER AR b B E
ME, FRRTHEEPEENEE. EFENRTE
FEEYT, CRHBENRRNERIRERET N,
ZIPLBRHE LB NTER R ERK; TR e,
WA KA R LTHL, XBEERENGEL
WIRBERHR K. GMHETFERRDFE A
EEMC, FESVMHE 8 BIF.

2) E¥ZEio

SVMHIEBEIR SR EEZ SIS o W
W, FAZERE. SR RRFEREE —*
RUf, B THRRE, MREHBE T B R EH
FHEZE A %S BIIARSERR bR & s st
BREUN T SRR ASFIE T RIS E AR . X
F—EEAE, MR o BREAREE, SVMBREE
BB ZEIRR . BTSSR RE T
7 MR (B R M S R B RAVCYE, bt e
TEESRHEEEINBNERIRE.

ZESVMARBHITN T FERTHSHALRE
SVMET RHC, MREFZEEERENSH o,
WHEWAET KT /N BRKISVMA» HBRY B 75 {R
UETRR A T ) R AT, BRI B, Ep
THRAENHERED . WHWRE A EER%
EE, FEAMPKA “RE” UREREE
KIS, KBBEHIEBR.

3 |EEESOM\ R G R4S iEE

3.1 ¥AtHERMEERME

S HRE 100%, 110%, 120%=ANFFEKF,
W R A B 2 B E N 0.15~0.2 s, 0.25~0.3 s,
0.3~0.35s. KB T 1812 MEE (F3). EHEHP
) 453 MEARVERMAREA, B R 453 X3 A
YEANGREAR. FIEMEARES —BEREES
HFH: BRENRTE.


http://www.cqvip.com

=28 -

£ 0 0 0 http://www.cqvip.com]

Hed

+*3 SOMEERI TR

Tab.3 50-G structure of feature pattern
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Fig.1 Evolution of optimum solution and population
equalizing by iteration
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