55443557 ¥ B #4 2 £ £ % & 3 4 Vol. 44,No. 7

201447 H JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Jul. 201 4

S, 0253-2778(2014)07-0605-07

BT E FHHERNRX 71 & BYLEE MRAS $25i# &1

ERAENESRAE LRI H OB KX

. PEBFEE AR KFE DR AR R, AN 230027 2. AIE¥ M HE FEE SHA THER LA 230601;
3. AIE TR S5 A3k TR B, Z8A T 230009)

FE A S R A K S TAE IR T % A AU A R 5 AT ik Aol B AS 5 A S B g R
B S RARE R LR T — A T AR LT F B 0 R MRAS #i AF i B k2 A AR
P NE TR ERAAEALAET R A A BTN E FTRALAERES AEDER A AT
BAHB I BRMEFED. AN TR T EEA LA LK R, @i ANES
Wb A J A, BB S T AR GO AL B0 B R4 B P . %G . A T Matlab/Simulink 5432 $ 64 4% 41
kAR AT T I,

KERIF . A R B L AR MRAS; ik BB ik 8 F sk

FESES . TM315 X EEFRINED . A doi:10. 3969/j. issn. 0253-2778. 2014. 07. 010

5| FA#& = : Wang Qinglong, Wang Zengfu, Yang Shuying. et al. Stator-flux-based sliding-mode MRAS speed
estimation of doubly-fed wind power generator[J]. Journal of University of Science and Technology of
China, 2014,44(7):605-611.
TR TERAR A IO, AL BT T REEE A XU XL & LR A MRAS # b1 [1]. P ER S
R 2014, 44(7) 605-611.

Stator-flux-based sliding-mode MRAS speed estimation
of doubly-fed wind power generator

WANG Qinglong'?, WANG Zengfu', YANG Shuying®, XIE Zhen?, ZHANG Xing®

(1. School of Information Science and technology, University of Science and Technology of China, Hefei 230027, China;
2. Department of Electronics and Electrical Engineering, Hefei University, Hefei 230601, China;
3. Department of Electronics and Electrical Engineering, Hefei University, Hefei 230009, China)

Abstract: Under the execrable operating environment, the mechanical sensor for detecting the position and
speed signals of the doubly-fed wind power generator leads to more faults and inconvenient maintenance.
To solve the problem, a stator flux-based sliding-mode model reference adaptive system (MRAS) speed
estimator was proposed. In the proposed sliding-mode MRAS estimator, the stator flux voltage model of
the doubly-fed wind power generator was used to obtain the reference model and its current model as the
adaptive model, and a slide-mode surface was designed according to the two model output cross product,
and the reaching conditions for the sliding mode were analyzed by using the small-signal model. Meanwhile

the continuous saturation function is introduced to overcome the high frequency chattering problem. And the

s B E.2014-01-17 ;& B B #1.:2014-04-17
EE&TB . HRKARRIES (51107025) , A HE T A AR 34 550 B (KJ2014A213) ¥ 8.
TEEBN: TR, B ,1968 A4 4 /Rl Bz, WF5Jy m A8 dl R 225 TR R B RS, E-mail: wglong@ ustc. edu. cn



606 T EAFHERKFFR

F 44 %

performances of the proposed control method were tested in Matlab/SimuLink.

Key words: doubly-fed wind power generator; sliding-mode MRAS; speed-sensorless; speed estimation;

stator flux
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