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Table 1 The geographic information of

two anemometer towers
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Table 2 The estimated value of ¢ and k for wind speed of six layers from May to November in 2009
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: k ¢ k ¢ k ¢ k ¢ k ¢ k
5 7.26 2.25 8.24 2.33 9. 44 2.55 10. 03 2.65 10. 30 2.72 10. 84 2.77
6 6.69 1. 85 7.64 1. 94 8.82 2.00 9.43 2.03 9. 80 2.08 10. 28 2.07
7 5.18 2.15 5.94 2.03 6.87 2.45 7.33 2.49 7.61 2.52 7.95 2.50
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12 7.28 2.98 7.98 3.20 9.88 3.42 10.12 3.50 9.77 3.53 13.87 1.67
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tower and that of 100 m, 10 m of target tower



/:C

114 rH

L
=

% il %24 &

MCP Jy i B3 HE N 1 J5 A R B Be 3 2 /9 100 m KL
W, TR BB I 20104 1 4 21 H—4 A
30 HAY 10 m KGHEF I 25 b MCP 5 4 D0 3 A8 7]
IFBCE 2 119 10 m XGH ., FF 1 35 2 19 10 m = XU 5L
PRt Weibull BZ 5k, = 2. 2741, ¢, =6. 9792, ¥
ki scio 9i§ 210 m mﬁ,zzloo m’ft/\:—tt(fg)aﬁjﬁﬁﬁ
HER B 2 19 100 m XU, & 6 NZHE % A
7% B HED A5 SR A5 2 10 45 5 5 S0 XU A
] 7751

6 n LA 7% BRI 8 A 45
TR TS AE Ty 58 A R HE N 25 5 55 520 {1 AR
ZEAR K7 %8 B A 25 3 5 S IE Z [ A UK
IR v B RO H A B W HE I L A HER . A T

B TT A SCR 4 Rk 56 PR ok 23 1) A6 56 4
00235 SR« QO 0000 0 52 00 L PO 4 56 2R 0 R @ K F-
12 WA B 5 oy s @R T 73 A #0045 0 BE AG 8 IR
my s AR A L R 36 PR 1 ey (AR J8E R L i A 3T
e CR AR — B AR KT R L, B
54 FD-24-200, i 5 L) 2l X 8 2l i 48 B
s R /NAUED O 4.5 mee s BUE KU G B BUE
AR/ NAED 2 14 mo st R KUE Oy fR 37
AL A5 1L FE S A B /N XGED O 28 moe s L UE
PR CERR ) 200 kWU K H0d 43 41 B
— 241 600 DR 3 BT o oms mg FEIR AR D
- 4 (R 22 L G R LR 4

I
— 5
- TEA

14000

12000

10000

8000
Hodig 51
30 I I
= —
220 RE .
& ! il I L !
210 § g b i ) gt L4 Ml L i
= P .;" W R YU e 41 LA Y
oL ARG A LIS e T T IV TR 2 e
0 2000 4000 6000 8000 10000 12000 14000
B 751

6 5% A RIrE BRI R G S E A

Fig. 6 Plots of wind speed time series for Method A and Method B with observations

x4 ARHARDBERRERERFHIT
Table 4 Summary of results for Method A and Method B

mi

R

ms ms

IS

THE b 2 THE b o 22 THE b ifE 22
A 0.5740 0.7652 0. 2941 0.2171 0.5493 0. 6594 0. 4007
B 0.8713 0.9926 0. 0077 0.0288 0.0016 1. 0013 0. 0004
WF A TR F]L 5% B 4 RS I T R K
WL R I E R 22 B R AT oy By 5 BB HTHE

P BEE T EAFTELET 1, fREE TR AE
PR F 00 my PIEMbRMEZER L TR A LT
0., XFEMWBIER MCP )78 7 2t MCP ik
BRI BT I e R T
BIEAEF L BEAR T MCP J7 ¥k i T 1 38 7 B 19 5% i)
T KR 22 1 R B

AR SO A 558 vl B R 2 0 i X 1 2 DX
WIEIE 1 4F 6 J= i B2 b XURR BERE. 75 KU 1Y
Weibull XS B A ko B ARG KRR 1
LA A B 7 2 1 MCP J5 i, £33 7 — F
REWS &5 1ty T o B2 5 2 #F 00 i 22 19 18 1E ) MCP J5



%13

AR ELR S - — Pl 25 15 T e 32 4 XL T 0 i R S 0 115

P IFEICT 4 R R IR B F 5 25t MCP 5 i 4
25 BT T s . BT S8 .

1) 3P0 T8 T U AR e R R Y IR 25 A IE Y
MCP J7 4 I 45 5 by 25t MCP Jy i i ) 25 2R
B4 30 T SR L T 7E AH O R B RG34 {E
o 36 PR - 3 A R 7 LA BE AT RE R H S Y R 5 TR
FRE I 25 5 P ARG B T AP A R .

2) EIER) MCP J5 e AR LU T 2l 0L sk
PR SO 5040 3 R R P 5 o 1 AR5 B RV 4k
IR R ZS AR A T S ki T B AT g . 45 #)
Weibull XU $ 3 A5 ko 28008 = 3 0 A SRS 0 19
AR AL R L X FE B FH 0 00 0 X IR 55 F X
RETEA .

AR 7 ¥ 8 ST AR RGP B IR AN Weibull X254y
fif et 2 L R R A A AT 5% 1Y R I
AR Weibull X2 Ho3 i o X 8 TE 19 MCP
D7k B — s s VS . H R A 4 B G AR
& Weibull X2 %43 A (4 Ji R R0 LA B DAAR X 2
G A T P OKG of E Y TR, BRI AR 2
H o 0 24 1 1 XU #E 1T Weibull 43 A K 35 o #57 AS £F
B ARSI TRER AL, T EEA R, R EE% IR F
TR FE R . S A0 R RBE I R LA 6
JREE e HIE R E] 100 mL A B 525
HAEAE R R 5 7 R A5 SRS 2% 09 014 45 % ) 75 22
Jom & oL

& % x #t

[1] Derrick A. Development of the Measure-correlate-predict Strategy
for Site Assessment. Proc BWEA. 1992 259-265.

[2] Derrick A. Development of the Measure-correlate-predict Strategy
for Site Assessment. Proc EWEC, 1993. 311-315.

[3] Nielsen M, Landberg L., Mortensen N, et al. Application of
Measure-correlate-predict Approach for Wind Resource Meas-
urement. Proc EWEA, 2001. 12-16.

[4] Riedel V, Strack M, Waldl H P. Robust Approximation of

(6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

[20]

Functional Relationships Between Meteorological Data: Alterna-
tive Measure-correlate-predict Algorithms. Proc EWEA, 2001.
17-18.

Draper N R, Smith H. Applied Regression Analysis. New York:
John Wiley and Sons Inc,1966.

Woods J, Watson S. A new matrix method of predicting long-
term wind roses with MCP. Jowrnal of Wind Engineering and
Industrial Aerodynamics, 1997, 66(2) :85-94.

Mortimer A A. A New Correlation Prediction Method for Po-
tential Windfarm Sites. Proc BWEC, 1994. 20-27.

B, XU AR AP B 48 bt IX B 3l A4l SR L B
LR BT PR AR, 2011, 22(6) ¢ T06-715.
AR, E N WILL, S R 3 R B AL B 2 e R R
Br. B RGAR Y 5 #2009, 37(1) 1 65-70.

Justus G. Nationwide assessment of potential output from
wind-powered generators. J Applied Meteor, 1976, 15(7):
673-678.

Dorvlo A. Estimating wind speed distribution. Energy Con-
version and Management ,2002,43(17) :2311-2318.

Lun I Y F, Lam J C. A study of Weibull parameters using
long-term wind observations. Renewable Energy, 2000, 20
(2): 145-153.

Seguro V ], Lambert T W. Modern estimation of the param-
eters of the Weibull wind speed distribution for wind energy
analysis. Jowrnal of Wind Engineering and Industrial Aer-
odynamics . 2000, 85(1) . 75-84.

Genc A. Estimation of wind power potential using Weibull
distribution. Energy Sources, 2005, 27(9):809-822.

IR HAE, 5, . KA Weibull 431 2 500 & 75 1
WhgE. Aol TREAE 2007, 23(10) : 31-33.

B . k. 2% Weibull 53 A7 o8 FO0T 3T 2 KU B 1
AR BHRGAE, 1999, 10(1) : 119-123.
TRRME S AR KA Y HCR A A% TLARASE B 5 95 g Tk 3 46 2K
Bl B R2AAR 2000, 1(4) < 1-7.

Tony Burton. RAEHA. K%, k. 28R, G5, Joat.
B2 AL, 2007,

EE SR R SRR bR S (E B R A BRI
AR S 2F,2005,16(1) : 114-121.

VE/NWE BRI, A5 [ R AR R RR B0 B AR 5 4
WM. BT 42417, 2006, 17(6) 657664,



il %24 &

A
8
4

116 N H

A New MCP Method of Predicting Long-term
Wind Speed with Height Error Revision
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Abstract

In recent years, modern wind turbine generators have grown rapidly and wind power plants have been
established, delivering clean and inexhaustible energy. Therefore, the need for effective methods to evalu-
ate wind power. Based on the fact that wind field has some degree of spatial correlation, measure-correlate-
predict (MCP) algorithms can use concurrent data from target sites and a nearby reference site to predict
the wind resource at target sites for wind power development. During last 15 years, over a dozen of MCP
methods have been established, which differ in terms of overall approach, model definition, use of direc-
tion sectors, length of data. There are linear regression model, composite of wind speeds at two-site mod-
el, vector regression method, composite of standard deviations of two datasets and so on.

But MCP algorithms mentioned above can only predict wind speed of target site with the same alti-
tude. If the target site is higher or lower than the reference site too much, the result will be unreliable. So
a new MCP method with height error revision is proposed based on data of two wind measurements, inclu-
ding six-layer wind data in one year. The fitted equations of Weibull parameters £ and ¢ as the function of
height have been derived. By means of fitted equations, the relationship between winds of high and low al-
titude can be formulated. So, a method for error reduction is presented.

At last, a set of performance comparison are carried out. The coefficient of correlation, the mean
speed, the wind distribution and the correct annual energy production are selected as metrics at the target
site, and a sample wind turbine power curve is analyzed. The mean and standard deviation of those esti-
mates are used to characterize results. Results indicate that the new MCP method with height error revi-

sion work much better than previous ones.
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