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Abstract

It is the essence of wind power forecasting to accurately grasp the variation law of wind power.
However, most of the forecasting methods ignore the influence of noise on the wind power change
law. Based on this, this paper proposes a real-time combination forecasting model of wind power
based on singular spectrum denoising analysis and dynamic correction of weighting coefficients.
In this model, the wind power time subsequence is decomposed by singular spectrum analysis,
and the finite subsequence is obtained. Then, the number of the power spectral density wave peak
of the wind power time subsequence is used as the distribution basis of the number of the recon-
structed subsequence, and the noise elimination sequence is obtained and the residual amount is
filtered as the noise. Finally, the self return is used. The weighted average dynamic correction
combination model of sliding average, continuation method and least squares support vector ma-
chine is used to predict the noise elimination sequence. The example analysis shows that this me-
thod can effectively improve the prediction accuracy and show good universality.

Keywords

Singular Spectrum Analysis, Wind Power, Combined Forecasting, Dynamic Weight

ET AR ERMINNABETSISIERR
B IR SCETE S TMRE

&, ERR, FAW, 4 R

EGIH: X, Bk, AR, MK TR0 T 2RI ZR $3h A5 IE 1 X I 23R S 20 A TR AR R[],
A9 R% R, 2019, 9(2): 31-40. DOI: 10.12677/5g.2019.92004


http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2019.92004
https://doi.org/10.12677/sg.2019.92004
http://www.hanspub.org

i

RACH R FE RS LR, S

[ R I RPET B, A AR KR

EMIEITHER AT, WK IS

Email: m17643239203@163.com, 374421104@qq.com, 599989520@qg.com, yangmao820@163.com

WehE HiA: 201943 H5H; FHHEM: 20194F3H21H; &AM HM: 20194F3H28H

HE

AER LR R D 2R AR AR R R R T R IR B AR, SR B AT K2 ST 75 2 g T R A % XU HE T
REWNERKIRM . BT I, ASCRH—MET A REI T LRI REBIBIER X B TR LR 4
FRUEE, EZEET, BERRATREI KBRS EFIETIHE BEERNTFI; R
JERE R R D R B TR PR 5 B S 2R R G AN AR N B T RN B IR, REIEBRFES, RIR
S EENGEIER; BRI EEIRESTY. MR/ R AENFMRBSBIEAE
BRIXHERFFIET I . SEHIAHR, T ERSE RN AR, JFERH RIEFREENE.

XK ia
AREIT, RBIhE, AT, FHFNE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 3]

Bt REVENIPAEE ] B R IZ 0 RS, REVE A DAL T AR L s BB T8 I T RE R, R 32 3 % [
RIEERL1] (2] (3] [4]. =T H BRI A R RIMHIE, PEEVERER A BIMRIE, A Al Dh AR /K P A1 A &
TR FERLR, (AR T RO A S O s PR R (R A A A RS AU, IR R, R R
SERONIRHE, RIS XCER I IR K HL R B S P, 6 L R AT 7 AR AN G o T IHx X R B = R AT HE B )
O A R st v R 22 8 E IS AT A AT o

PR N — R Y] RSR[5 ] [6]. FLrb AT —AdE 4 h AT,
SR T 2 HER BV R4, BT 3 EON O T S B I GE T Ta i, BRSO SR O — A T A
(3T L N 8] R R SR I AN P 3E G 1) 2 32 B A BAR A9 MR A5 T4, BB RAR AN ke
72 B R, (AT LS I IR PP A A AR AR o M AR AR AT R B INAE USRI AL P81 R Bk, R
A e W (LA A e, X M P A AR KRR AT F0EN s L MR 00 X A ) TS E B T PR o BT X e
R PP AT LM B — M TR SEHIME, 5 WA BRI /N g RS RS, SCER7138
B NS S O R R S 5, B BARRIEIULE) BP fha e I BT @R, e
KA Z IG5 SCHRI8IR AN B EL 7 AR 18 0 225 0 AL R ) St RO B af 3R 47 70 A AR 3, AR A1 A
KL BB, FIRIAS R Z5H ) Elman #2890 26 - 3R 85 0 70 SR AS [ AE T 1) IR AR 4 28 T 00 25
Ry SCHR[OJFR Y T — ML T2 U0 B 7 W A UMY, 150 20 gk 1 AR AN ) 23 s SEAN TR ) T A 2, 3k
PTG . E IR R X MR, — SRR kbR, IR RS %
Mg R (L VR M B OE

][l

DOI: 10.12677/5g.2019.92004 32 e


https://doi.org/10.12677/sg.2019.92004
http://creativecommons.org/licenses/by/4.0/

I

KL T 2R I G2 T 5 V08 8 N TP 3 o A R RN TR Re i, Blandrsik. B REE 3.
N LAHE W28 SR AL . FRaik @ E— 2 D)3 1 SHEE RN T — I ZIR BiiE, RAW$RY
PR A, AR A ARG BALERRE ). I TA) 7 A 32 B R g s i R D R R AT G o,
TR T Z AR A, 0T SEEIR L T 2 R TR o Ao 28 X 4% T SR ) B AL B o s LN T AR 7Y
T 773, @k KB IR BRI 2R e AL B X B 08 2R, LA Y TR AR Y ST o b SR FR0 v
HRR L — B PR, EAR KRS BRI P w2, B — & ) RBR . PRI R 4 & Tl
RN — I TR 35 o SCHR[TOTHR Y — i35 T /)N 2 80 I e 228 10X 266 FRT 2L T 925, X6 /N8 2 il I 90 3 i)
SEARZE X AR SEEL TR s SCHR[11)2R A A8 SO BV S AN [ 1) B — T A R AT 20, 445 I PR TRORG P
FRBNFE Ry SCHR[ 12188 B A T 75 R AT KR Dh 22 i T, (HAHA R — . Bk JTiEh A Gk
SUBCE TG B A BERE ) 22, RIS BEAAAEE— B HR m i 8], HLA RO A B e RO B2 1 A Jo 72 T 18
IFEARLG B, FARAHE N

AR SCAR e T A e i O A 25 MR AN R B Eh A 1E I XU R T RS2 A S RS AL . R A
3 HTRE L 777 8 43 fi AR BRAS TP 510, K XU R D 2R ) (] 7 41) ) D 236 3 e g P 250 R B 1
FIAE o BOAKHE, 19 20VE MR 751, TR o EAE e S JERR, XM e 51 R A B/ 3R i A SO0t B
— TS AT IE NS AEE, HEBRRRLMTMEGR . FHoIRM, 1Z7ERS A S K
I, B RIS IE 1 .
2. ARIESH

A 7 1% 42 AT (Singular spectrum analysis, SSA)&—Fh /i, FEHTESH S LM, Y
W& EIAEHE R S E T . SR RAORIRIE

1) N K EEN N I — S BT 5 Fy =( £, for fy ) GE IEREE L NI E DK, 1<L< N,
HSLHURFERE, AR RN

Kty Sk
x| R e 0
fo fra o Sy
2) FESISOMR. RBUBKRE X AT A, -
X=3 AUy’ 2)

Horrd 7y X AEZ A AL

3) e EHANAT r (r < Y NERAFERWA MG T, 5 d - r DM/ Z IR
FEIr o IXKE, P R ERAE ORI E G - (E, AT SEELE >

4) XA SEHUE R AN — JER P8 s Yy 0, BOEHEE . AR BT I R 30(3) 3145
JR ) B SRR 2y B an R 2K(@) i A E

1 &
—2 1<k<L

k ; ym,k—m+1

1L, . )

yrck = Fzym,k—m.;.] L S k S K (3)
m=1
1 N-K"+
Y Vmkwa K <k<N
N—-k+1, 0

DOI: 10.12677/58.2019.92004 33 B HE L


https://doi.org/10.12677/sg.2019.92004

i

L
V=D Ve 4)
k=1

SSA fETH IR A A SHT L N, B L A r, X AP HIREAT T8 E L= N/2 [13], BLIFE
MR ZE RN JRIRTE 5 D355 B A N E n, JEHL =20 [14]c SSA BEMEXTIN [A] 7 IREAT 73 i,
Fe fe AT TR B 2 B AR 0 AR B AN R R R Erh BT S, KRS SRR E, A SEBLE
W) o

3. MAYTEIELHEER

1A TR H — 8 B 5 VAN A B S — T v E AT A, AR R4E, 1A B AR T
WS RRLE, O WS T 28 ARUEH G, HRE .

E:plt+p2t+'”+pm (5)
n

Kt PO e R A TE ;s p, N § AT 5 EEAE ¢ B2 F0ME s n o5 — T 5 40 E -

ZITEET, AAARE R P2 I PN 7V % B RS B MR — M S EBIEN TR, U&
TR TN, SERR KR 5

P=c'P ++c"P' +c, (6)

t

A P& ¢t WZIKAS TR o, ) NHEBUE: B, B" NR— BT ¢ 2S5 5R: »
NTMTHENEG ¢ NFBON T RGIRE

SCHLAL & T ) R RIS LG BUE . A SCR M/ —REHHR A N 4L R A ERUE, XL
HREATSER BB 52 1E. UBITHRIRZE RN bR, T4

Q:mini(Tj, —I/’;)2 @)

Ref: T, 9% F ARSI : d I b SRR B 5
A R(6) N R(T) AT

Q=mini(Tj,—c,'PJL—.-.—ct"1f>;;—ct)2 ®)

e NS ¢ WZI TN A S AUE, KEC O X o BMRIE AL, NI 2, B3 s, St EAUE,
SUBUER B LB, REFHEGBEREAERS, BITESRAEREAR(7), BB EH
JITIIES R

DU 37 (R S B R T 2R 51 A, BEHLAS BN 265.5 MW, SEAEIRIRE A 15 min, SRA =Fp 5 — i
JiF, BN Py Py Py, IFHSPHHERUE. ShAEPUEAE R, g RILE 1, REBRLE 1,
Pt R Z AR bR R HER R s ITTRRE rpy PRILEIRE 1y, ERREFN AR IR (10). (1),
(12).

HHE 1A L TR, SAR—RNER TR ZER SR, PS5 P, RS2 18 A GE 1R H
EFAETREMES, Py ARG R B S RGBS, ER Rl TRIZIN S EuR EE R, F
Y G BUE TR 2K T B S E S, Ui P BUE A A A BE 78 0 724 S — PO AR L 1 il 3 45 2.,
HE TP T AR, @ EPUEH GRS EHFATIEIE, Gei8 7871238 51— TN 1 i) RS

DOI: 10.12677/58.2019.92004 34 B HE L


https://doi.org/10.12677/sg.2019.92004

I

B, TR R, A EmaE.

200 g
= . =
150
= ¥
=
K 100- —PM1
R —P2
P3
50 — TR A A
—EPEAE
O | | |

8
5[] £/15min
Figure 1. Curve: forecasting results
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Table 1. Relative error of forecasting results
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Figure 2. Curve: original wind power output
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Figure 3. Curve: power spectral density of wind power sequence
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Figure 5. Curve: diagram of original sequence, reconfiguration sequence and residual sequence
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Figure 6. Curve: schematic diagram of original sequence, wavelet threshold denoising and singular spectrum denoising
analysis
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Figure 7. Curve: combination coefficient
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Table 4. Forecasting error results of C wind farm
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Table 5. Forecasting error results of A wind farm
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