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Table 1  Training samples for cost forecast model of wind turbine foundation

FRAE 5 PR 4 B HAL HEA 2 A3 FEA 4 FEAS HA 6
X KT /m 2.5 7.5 12.0 9.0 11.0 8.0
X2 SRR RO S B A /m 0.56 0.56 0.56 1.80 1.80 0.97
X3 AEHI A /m s 7.49 7.49 7.49 7.00 7.00 6.50
x4 BRI B /km 27 25 30 11 14 25
Xs L HLZ 75 5/ MW 4.0 4.2 5.0 4.0 3.0 4.0
Xe A H AL 5T o 484 513 705 423 350 474
X7 WA ITT ! 2487 2487 2487 2856 2856 2916
y RHEEMN/ITT 1009 1152 1307 1130 994 1339
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Table 2 Regression model coefficient of cost forecast model

%;& a as as as b
BH  15.08 -547.82 153.29 -0.72 6260.30
[B] AR g 2

f(x)=15.08x, - 547.82x, +
153.29x, - 0.72x, + 6260.30

P UL A5 R S REA B A X HL A 3 B

(12)
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Table 3 Comparison of regression model s fitting data and

sample data

A REA wE WEL REFR/

w5 BdEOoTo Bt ot %
1 1008.69 1021.87 13.18  -1.31
2 1152.46 1127.95  -24.51 2.13
3 1306.77 1318.45 11.68  -0.89
4 1130.01 1123.50 -6.51 0.58
5 993.62 1000.38 6.77  -0.68
6 1339.08 1339.21 0.13 -0.01
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Table 4 Weight of base learning machine

Herpoldv iy WRBGE fEiRSEoJAR T E
hi(x) 0.347 0.25
ha(x) 0.255 0.18
hs(x) 0.805 0.57

AR MR > 4%, B AdaBoost-SVR A7 .
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Fig. 2 Fitting error of three kinds of model: stepwise,
SVR and AdaBoost-SVR
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Table 5 Test samples for cost forecast model of wind turbine foundation

FHIE G FRIE AR DHAFEAS 1 MHAFEAS 2 WAFEA 3
i TR /m 5.5 10.0 16.5
X A R m s 7.64 7.41 7.42
xs AL 2 /MW 4.0 4.0 4.0
% W T 2278 2687 2688
y B & RN FHLERIE 770 1023.33 911.76 1061.62

&6 3B X HIAERMIS N BIRZEXTLL

Table 6 Prediction error of three kinds of cost forecast model

\ ‘ - A R A SVR AdaBoost-SVR 5!
FEARPS  HEARSEBR{A - — - - — - - — -
THNEY T3 T R2E/% TNME T3 70 R22/% THNE T3 T R%1%
1 1023.33 1135.25 10.94 1106.15 8.09 985.53 -3.69
2 911.76 1035.20 13.54 963.77 5.70 949.85 4.18
3 1061.62 1127.27 6.18 1015.67 -433 1032.94 -2.70
. JKI3 & HL, 2012, 38(12): 81-83.
4 & &

A A A X ARS8 2 [ 2 IR
PERYRE AL T, A B SRR B P 3, ol A 5 il 2 5 A
i, AR AR o A 22 B 2 M X AR RS B 1 s ), {1
FE/NFEA G DL A3 40066 B Nz AL RE ) — i 5
AdaBoost-SVR TE/NEAS 545 B0 T AT PR IE B 4 /9 41
BN, R A RAFIIZARRE T o A SOR 2 Ry
A G M AR, 1 S I 2D 1] 5 125 0 A 1
HARE AT RE, R EERZEE,REFHMH
AdaBoost-SVR 77 2 37 i [ XU AR XU FEL AL 2 3 il i 4y
) T ASE A | B J R R 3 NI AR Sf 45 iR ASE A 1y ]
SRSB4 R R AdaBoost-SVR 51 (18 FE Az
A BE T EBOL T2 25 [l A A A Tl H— SVR BAY , HA —
S I A E

[ £ 30k ]

(U] sk, B I B XU I A S KR e [ .

HUANG L, HUANG J B. Analysis on construction cost
and risks of offshore wind farm[J ]. Water power, 2012,
38(12): 81-83.

ZE/NAR L. R T8 D AL H B D e /N 3 T AE K
UL AS 4z A R L) . BRI Z: , 2016, 39(1):
7-10.

LI X C, SHI H. Application of partial least squares

[2]

regression based on stepwise regression to dam
displacement monitoring[J]. Modern surveying and
mapping, 2016, 39(1): 7-10.

JA L SCEE, . BT IRERG GBI K
HHE WKV S Hr Bt s [ ] S, 2012
(4): 135-138.
ZHOU L, WEN H Y, LI C. Research of dam
deformation analysis model based on grey system,
stepwise regression and the combined [J]. Urban
geotechnical investigation & surveying, 2012(4) : 135-

138.



264

X M

[Ny

s 414

By G, MRS, T3 20 B ) (Y BP [0 £ R 5 A8
FERIZSIE S A b B9 2 L. NRERIT, 2014, 35
(3): 46-48.

FU S'Y, OU Z F. Application of BP neural network
hybrid model based on stepwise regression in analysis to

dam displacement[ﬂ. Pearl river, 2014, 35(3): 46-48.

inversion analysis method based on multi-output support
vector machines and genetic algorithm [J]. Journal of
China Three Gorges University (natural sciences) ,
2014, 36(2): 50-55.

JEIEHE, AT 2. HE TSR i HLO AR SE R 5 e Y
A BT [J]. IR N — A R 2224, 2014,

(5] dedr, R, KA, A5 BT SCRF R R ALAY AR 26(6): 88-92.

HEAIHEATRES BB ST () ], o EARR KRR, ZHOU Z C, QI G Y. Study of regression prediction
2014 (10): 123-125. based on support vector machine to rice starch content
YAN Q, SONG Z C, ZHANG L L, et al. The [J]. Journal of Heilongjiang August First Land
application of inversion analysis based on support vector Reclamation University, 2014, 26(6): 88-92.

machines (SVM) of rock fill parameters [J]. China rural (9] A PC . B TR AdaBoost 333 A SR M =
water and hydropower, 2014(10): 123-125. WIHHLLT]. BRI R 50 580, 2006(2) : 140-145.

(6] 5, MZRfE, WHRA, % HT PCA-SVR ALK NIU Y Q, HU B Q. Support vector machines based on

s BRI 5[] AL, 2015, 46(5): fuzzy AdaBoost algorithm [J]. Fuzzy systems and
35-38. mathematics, 2006(2): 140-145.
WANG Q, ZHENG D J, FAN Z D, et al. Study on carly [10] #AfELE, FBARME, (15, AdaBoost-BP AL E K INAR
warning of dam crack based on PCA-SVR model [J]. T 350 A g 07 P [T ). =R 2 4 (SRR W)
Yangtze river, 2015, 46(5): 35-38. 2015, 37(5): 5-8.

(7] X¢4E, ok, T 260 SRR m LR L 3R Y HU D H, ZHENG D J, FU H Y. Application of

AESBUCE )] SRR E R (B ARBRERR)
2014, 36(2): 50-55.
YUAN X G, CHENG L. Geotechnical parameter

AdaBoost- BP model to dam deformation prediction [J].

Journal of China Three Gorges University (natural

sciences ), 2015, 37(5): 5-8.

APPLICATION OF AdaBoost-SVR MODEL BASED ON STEPWISE
REGRESSION IN COST FORECAST OF
OFFSHORE WIND POWER

Zhou Zidong', Li Dongwei', Li Guosheng’, Wang Qun’, Chen Xiaolu’, Guan Chunyu’

(1. Power China Huadong Engineering Corporation Limited , Hangzhou 310014, China;

2. Huaneng Power International Inc., Beijing 100031, China; 3. Huaneng Jiangsu Clean Energy Corporation, Nanjing 210009, China)

Abstract: This paper presents an AdaBoost-SVR model combined with stepwise regression, in the condition of lack of
actual cost of offshore wind project, which solves the Multi-collinearity problems among the indices in offshore wind power
cost forecast model. Stepwise regression method can effectively extract important independent variables, which avoid the
influence of multi- collinearity. AdaBoost- SVR model ensures the precision of the model, under the condition of small
sample, and improves the generalization ability. The engineering example show that the model can effectively improve the
prediction accuracy.

Keywords: offshore wind power; stepwise regression; AdaBoost algorithm; support vector machine



