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Method for modeling wind turbines based on operating data

SU Xun-wen'?, MI Zeng-giang', CHEN Ying-jin', LIU Li-qing'
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003,China;
2. College of Electric and Information Engineering, Heilongjiang Institute of Science and Technology, Harbin 150027,China)

Abstract: For accurately analyzing the dynamic characteristics of wind turbine, a wind turbine modeling method based on
operating data is proposed for fixed-speed wind turbines. By means of mathematical statistics method, the operational data of wind
turbine of wind farm is analyzed. Then the measured power curve of wind turbine is obtained. The method for modeling fixed-speed
wind turbines is provided by the use of the measured power curve of wind turbine. Wind turbine with rated power 750 kW is modeled
by this method. Through simulation analysis and comparison with the wind farm measured data, the model of using normal power
curve from manufacturer and the general method for modeling wind turbine, results show that the modeling method for fixed-speed
wind turbine based on the measured operational data is valid and practical. It can response accurately actual operation characteristics
of wind turbine, and improve the accuracy of simulation model.

Key words: fixed-speed wind turbines; modeling; operating data; power curve; probability

TSRS SCHRPR AR A YT

T™711 1674-3415(2010)09-0050-05

RITHAEL TTHA PS4t A O XU P A

03I TS, (H R A SR R S L AT

Bt BRI PR A e, AT e HLAE HL T &R
Gerp LU B AOFFSEE N, FORT R R PR SE AN A o
A3 HT R BLAN HL P 5 SR LR i . D
7 A I R Gk A ) R, R L R AT
FUB KRB IERIPERT FEER A AR S5 i L
Fe ELHOC AR B KL R G A I2 17 M HL M 1K) 22 42 A
SE s it ZEREME SR LA S B A TR IR 4
AU A3 BRI i R LA 1 AR 1 e
(L IRr

MR A ™ K e AN R A I
PR UL R R A o AN AR TR o [ A —f

HETH: 553345+ AHE4(20090036110006 )

LI TR AR B AL XL R 40 2 B0R X R LA A
Ao By — A A B AR A R AR AT
B LR PET, 3308 5475 B2 b X HL 3 1) S B
BATRE M R E R ZE . NI, ASCEEH R
F S Brig AT 5 34T KB LA B ) s 7.
1451 T 750 kW i XL HLAL bRt D) 26 th 45 - 1%
M REPRME THOUT, IEMERFRME THZRSM
IEC61400-12-1 Fr#EAF H 1 R 5 Dy 2 (1) ——XF B
9*%/%[8]0

SERR b, T SE B R 3 1 T b g DR B D)
IBAT IR XL 285 b GE R ) BL A8 AT T 00
AR, FLSEBRIs AT R H A — 2 5E A 181
R E AR AETh R ™), T DL IR 2y



S84 2 1 OB LA A 5 vk - 51 -

AAERRAED R MR AT . O 7 HERG 2 B KLU
FIZhAREE S ASSCRI B LAL s A T 2 A A
GEH AR LA SE DR 2k, SR R
P Tl i e 4% 3t 5 1A KB M LAL VL5 35 o i
Pis o, 4o AR S B e 7 A ik
A R

800

700

600

500

E 400

= 30
200

10

02345676 01017 121314151617 18192021 222324 25
10 /(ms")
B 1 B B BRI R i 2k
Fig.1 Normal power curve of wind turbine from
manufacturer
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Fig.2 Normal V,—P, curve and V,,—P, scatter diagram from
operating data
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Fig.3 VP, scatter diagram from operating data after

mathematical statistics
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Fig.4 Normal V,,—P, curve and V,,—P, curve

from operating data

3 FIFASSTHER ih i 1 XU BB A1 4H AR EY

FEA R 2 AT AT XL A
RIS BB R A =Rk T
F N LR 7 5 i WAL 3, A%
HURL IR ATV o R FH S 2 71545 H i Sl o 6 it 2k,
AT RUSREOXC HUBE R 0 S B URE R T 22 8, Mt it
LT RE X LA,

WAL IR HE S B R 5C R A

7, - (©)

TR KL, AT B A AP R
fir, FAKX (D R (6) DLAESZ TR ek, w]
3 H R RN XU BE A JH 253 R B B D6 2R

C,(A)=2Pw, (prR*v,’) %)
e p KGR vy, B XU LA S D), %4
AR 4 A REAT R o W RIIHLEE .

IR (20 RRAHEHLALH 25, TR

S RS IS

A =2nnwR/(60v,) ®)
Ao n WHEEEHG o S ROIHUER. E it
B, 307 AL 8) Pty FTHL 15 kG
SN, ATSEAR A KU N B SEBR L, RS 0 L
BRI, e e 7 FOA B AN U0 N R, P
FCARNSRIPUGS IV P Sk EE A XUBE A ZR

SR IR RCRE I 28 KR B 9t S X
PUBERL, IG5 45 RARBURI IR, 5 T L
RTS8 5 g5 i T 3 T s AT 2 i 5
VAR 1 S TR K LA ) PR S g e




AW, F S IEAT R I LA AR g T - 53 -

———

nH ek Fahiti | T | s |
i [ Rk

Vw e’ o 3 ]
T it s R ! s L | Grid
T.

Vaw .
5 KREBXEAHEEEEE
Fig.5 Structure of simulation model of a stall-controlled wind
turbine
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Fig.6 Single line diagram of example
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Tab.1 Electric parameters of wind turbine
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Fig.7 Output characteristics comparison of wind turbine No.1
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Fig.8 Output characteristics comparison of six wind turbines

MRS A L AT A, 467 2L L
PEBMEI, H TG, SRR,
ST S BRAS T 0 KU LA ) 25 B f 3z
ST SRR, AR T T Kb Lk
B HL4E L
4.3 S FR BRI T

FEH R I RGN, s RLAL I
A5 VR R AT A B s 57 R B LA 1Y,
FFEE A AR L PR AR A LA AR s i R
LR, Sy S B AR, 9 45
T 15 XL TS bria AT £iods 4 A U AT A
T AR LU AR F) i R 2
K1025H T 6 & ML & B2 T 5L bria T Hud
S AR AT 0 i 2 7 AU L2 A 28 )
RS

HIHE/MW

i T/ Mvar

]
N = e 1 W
0 S 10 15 20 25 30
t/s

B9 1 SR EEHIEAMH TR

Fig.9 Output characteristics comparison of wind turbine No.1
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Fig.10  Output characteristics comparison of six wind

turbines
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