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Abstract: Aiming at the problems of sensorless control in the operation control of permanent magnet semi
direct drive wind turbine and the difficulty of PI control parameter setting and poor anti-interference ability in the
traditional vector control, a new sliding mode observer was proposed to reduce chattering and improve the accuracy.
On this basis, a sliding mode speed controller based on the new approach law was designed to replace the traditional
PI speed controller. The feasibility of the scheme was verified by simulation in Matlab / Simulink. The simulation
results show that under the control strategy of the improved sliding mode observer and the new approach law sliding
mode speed controller, the speed and position information of the rotor of the wind turbine can be accurately
estimated. When the wind speed changes, the MPPT control system has good anti-interference performance, which
effectively improves the economy and robustness of the permanent magnet semi direct drive wind turbine.

Key words: permanent magnet semi direct driven wind turbine; sensorless; new sliding mode observer; new

approach law

UTLEAESR , B KA BOR AW A S e A0, R 2RI USSR 20 KU AL AL AT AR AR AR
HIPLAA A BOR BOR . HRTHLAE 20 K AR R AL, s 2 r i (B . A
BERR AL RIS AL KL L . ERORRERU X R R R, 255 PR ILAEL L3, A RG> ELIKOX
WL B e A AR, (EUR B LU (AR B R ag ML RGE A o SR — Sk f AR i 4L KU LA

EETE : HR (AR A4 (51167011)

TEBEE N L FEB(1996—) , 5, W55 L, Email : 1052385860@qq.com
BIEE . =55 (1969—) , i+, 247, Email : mengke00@aliyun.com

43



wAEF 2021F £514% H234

BFM A AR B AR R T KR AR b L4 MPPT 45 %)

KRG [R5 2 AL, 30 B AL T, U/ MAR R
CERE S QNI RAE T e

FE ARG IR XU UL v, B 7o B 0 e
%) o 000 36 R R FHAILAR A% B o (HOR AL A% 1B A
FEAE e AR TRE HL R AS /&5 45 ), TR L T 7
AL SRS B A T S AR AR [ 2B r L A )
J7YZ S AN S SCRR[OVER X 4% 4t v A5 UL
P T AR PR 1] B, 2R Sigmiod pR AR A 4 4
P55 PR I35 Bt — ol kg a2 7R 3 A 00 0 %
T XL AE S L F B P il 5 N R T
JE RGN TR, SCER [T T 2 B i
L A 4 o 25 A2 AU T 850 KGR B, 76 AT B
i [] PN S B X 5 25 Bl 1 R BRI o AR SCTE L
T35 TR T S R B VAL 2 Sl L B —
I TR A R o R AR AL 5 L
I SRENG  IF7E Matlab/Simulink "R HEA 705 EIGIE

1 REEF IR AL

1.1 RAHEEFEDR
AT AL o Pt %k 8 7 2R Y T DT e L TR
KB LK XU AILZE H K XUES 3 A LA e A%
R G [R) 20 K e AL T 2 WAL 2o W 7 s e
M RE A L RE . T XL PSS 5 2%
SRR EE , P2 11 DU BUeE A,
WA W AL 2 P AN T s
P, = %prZﬁCP(/\,ﬁ) (1)

Hor
L (2)

A P, oA XTI B W BLAR Zh R 5 p g 28 U
JE 5 R REE A% 5 v 9 IRGH 5 C, o0 XUBER H 2R 585
A RIS L, s R ALZH KUEE i O 32 55
A HUAE s B IR AR s 0 S XA G

DR AL RUA L 8l A R A XL TR A
HUBRE A 5 S A i 22 ] B A
%: ;PWRZUSP()\?B) (3)

KB AKX HILZE A & B AL XU 22 ]
A A KRR, AR AR AL O ko

IRAEGETE27 B, K~ B KU LA A X
REA I 2R B PEh AN & 17, al il ik

1

C,(AB)= 0.5176(116-l - 048 -5)-¢ * (4)
S

44

Hrp
1_ 1 0035
s A+0088 B+ 1 (5)
HI T7E MPPT RGeH I M B 0, PR I 1]

AT FN I C, 0TI AREE A R AN
C,(AB)=05176 ~[116(% - 0.035)-5]-¢

1
-21(= - 0.035
Y )

(6)

PA1 XUBERH R BRI i 22 12
Fig.1  Characteristic curve of wind energy utilization coefficient
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Fig.2  Structure diagram of traditional sliding mode observer
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Fig.3 Structure diagram of new sliding mode observer
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Fig.4 Time varying curves of controller u and sliding surface function s
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Fig.5 Structure diagram of sliding mode speed

controller based on new approach law
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Fig.8  Wind energy utilization coefficient C;
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