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Maximum power tracking of wind power generation system using the combination of
tip speed ratio method and climbing search method

LI Xianshan, XU Hao, DU Yulong
(College of Electrical Engineering & Renewable Energy, Three Gorges University, Yichang 443002, China)

Abstract: The tip speed ratio method can realize fast power tracking in the process of wind turbine controlling. However,
the inconsistency of wind speed between the measured value and the actual value lead unable to achieve maximum power
point frequently. Because the climbing search method does not require the measurement of wind speed, the combination
of tip speed ratio method and climbing search method is adopted to realize fast maximum power tracking. When wind
speed exceed +1m/s, this paper calculates reference speed according to measured wind speed by use of tip speed ratio
control method, and then follows quickly. When wind speed reaches the specified speed, it switches to climbing search
method to realize accurate maximum power tracking. In the Matlab environment, the Direct Drive Permanent Magnet
Wind Generator model is established, which can simulate that, when the wind speed changes, the combination of tip speed
ratio method and climbing search method can realized fast and accurate maximum power tracking, and has a dynamic
characteristics and steady-state characteristics.
This work is supported by National Natural Science Foundation of China (No. 51277110).
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Fig. 1 Characteristic performance curve of a wind turbine
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Pk,

S ORI ORI HLEANNC LRI AR 45 5 KX e B AR Gt K3 i BRERIFST - 69 -

4) 5 XGEAAL B AV|=1 m/s, AR R 2
HHETE I T S H R 0, PEEIPE 2), B
TEIR

3 MMEEERER

BT R 20 AT e FPL IR 2R G 45 4G Ry
PO g 7 HLA BB, BRI AL S AL K
F2EHHL. PWM 3588, PWM 482811 MPPT
NI RS . RSN Rl
1.289 7 m, ¥ 1000 kg « m®, KREEF K L
Wk 28 #%, KWL K 10 Wb, & T d FliF g Hhr
J&A 0.08 H, HEIFH 0.006 Q. ffErtaeigilth 048,
REEHABES N 10° 6

Bl 5 45t — 4 KO B BRAS 10 i 28 v(t)=5u(t)+
Tu(t-6), u()=1, 1E 6 s ZRISEBRXGEN 5Smis, Z
Ja A 7 /s; FEQ B RN R R HLE Bk R,
ERINATE 0~6 s B 8] BE Y XTI HLAE SE R KUK V=5 mv/s
T e g Ae e Huk B BRI

10

pl=)
T

V/Am/s)

O = N W R Y
—T T T

o 2 4 6 8 10 12 14 16
t's
B 5 KR KLk
Fig. 5 Wind speed changing curve

B 6 45 X A FU A LR ORI B2 TR ) e
KIpfh e, BIHh A =4 Pay Pas Peo
LR Poy A2 7E XEAL AL I WG V=6 m/s<7 m/s
I WU LR Dt s 2k Pey 2 AE AL
SR DU KU V=8 m/s>7 /s I KU LT X8 12 14 1)

x10*

PIW
S = D W A L O
. e

o
()
o~
<)
o0
—
=1
—
)
—
=
—
5

t/s
[ 6 M oiE ELdm bl % T A [B1i 2 XU RY#6 Hh Th 2R il %
Fig. 6 Output power curve of different measured wind speed

using tip speed ratio control method
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