E33EFEOH
20139 A

S R DR S LR VAR E AWy 2l
G R ERI I E S AUt

RS HRILK
(BFHBEKRF aapT 25 wil m# 611731)

Vol.33 No.9
Sept. 2013

% 2 & % iR S

Electric Power Automation Equipment

WE., A5 F AR AR EIE RET —FEATAHZERNELOR DD EER T E AT RIH R ik
PR BHATIR FIAMAERE SRR RBEX e RE A RGBS FERNBEXGA SRR, EEHFR
THEERHNEE RRAEBERBA T E RAABERSFALRE RERIESS@EH T 2kt d g 5
A RBF 4% 2 W 44 1& i 45 P8 5 by T x4 B A 3F KP4 PR R 8 ALAL 4% M A o 3 5069 A A R A A bk ] 4
&G A T MATLAB/Simulink F & , 4% % £3 4 5 ik 2B T 2 MW F BLIKAKB R F R A A e hu2e 3iE T AF
A L L E -

FEIR., YABRAHRATRALCIE, AHHE, RAKEL, ShE5@EH, WEM%, Kb, HEEH
RESES . TM761;TM 614 SERARINAD . A DOI: 10.3969/j.issn.1006-6047.2013.09.024

0 51§

Wt 3 A B 22 4 DR MU XU 33 91 AR IR XL R
Y o R g B BEALYE S A TR 4 i ) R 4
BT R BRI H 4R 5 A A e g
T HMIA A XU K HHLER A S ) R ) KU 3
I ZEER R AT T )z 0F 5, JF BT ST 4 R AR 58
PR X 3715 3 T 5T AR I

WL 37 A Sy Sy A i — iR 23 2 S A
JAUH, 375 v e 55 ) B ST RN A g v AL A AR R BT
AR, 37 e e 428 ] BT e B e, O 6 JXUER, 3747 B T S A
HH A SR e A R R A A A SR R TG R 1 X A%
W K AL B DR 2 H AT BE . W1 KL
2 475 1) B0 T8 o I Y B A R S S BXU T A AL
WX RSB IR, A X b g5 ) oo
(AT LG R T & B AL X6 T 356 2 25 {1 1) B B
PE B B 52 Wi XU R 7 2y D 3 it o) R P98 2 D R
FRBRER PR RE , PG, 2% [ 2 5 0 XU R L BLEE AT D0 )
REW AT T — R HIWETE TAE

FIRE, R EAIT S 5CHE T M) % B L4 e 2 6
P BRI ST AR KTy K L B2 A AR XU I RE
A AR KURE | 312 o XU RE % #8040 7 e XU I BR
il KURE M WA, PR ik XU R BIL2EL 1) 450 7 B 3 s o7 %
JEEN Xy K LA — A RIS e AR 2P R 58, 3
Hk[6 1% KT e W MLE B B A 47 ) AT R AL | 3
THAH N 2 PR RS E P i) R G, I DN AR ek 42 1l £ J3E 70
Wim HE.2012-09-13; & H#.2013-07-09
E€TH.BXa8AHFEETHA A (61201010); F &4
A LS B R4S A (ZY6X2010J081)
Project supported by the National Natural Science Foundation

of China(61201010) and the Fundamental Research Funds for
the Central Universities(ZYGX2010J081)

B K L LZH 3 2 e Bt AR R v A E 2 &
Sy ok R o BUIP S [ B2 A Rl T < B AW
e v AL L ARR DR i A DX BE A1 0 T i XL 3 2 3 IR il )
PERE . SR, KT e B AL AT Sl XU R 37 v ol 42 il P
JU B PRAT HLAE | 5 B 4 IR 2 3 5 (e 0 oAy oy o
i 3 AT A (AR DR A 8 T AR ] ) . SCHR(8 )
Bt 5 U S 20 KT R HL LA K o XU S L
YA o3 DR AA DR PR | L 3 A
G T — R LA 9 KT K v LA T A 4 o] SR
AT LA 5035 | 38 5 07 070 Hr B8 e 1 24 il S
(A 28 5 SCRR[ 9 VBT % A2 3 Xy K s BILA SR T 4
HRE5 K BTt 1 4k T i AR AS B Bt 1 SRk i A T
APl as | AE X Ty A A AL A% sl LA A 2R
AT TR, T I IS AR Sh LA S R S
WK [ 10 TRE A Sl AILAG 45 280 2 A ik B | 3t 57 20 Pl
RREIY ) A 254 A o) A S T AR X R
HLHLE A D S gl A8 BB A i X T e A AL
D AR 75 1 SR FRAILEY | AR ¢ D) 3R P il 53k F 9
— AR F A 0 R A A T AR R e R XL il
AR oG DX A5 Dy A R T X A 50 AR A 1 2
APEHIBLT TR S (H 0 B A A HE R
1M, 75 AL 3 A By By 3 il v A R i A Sk XL ) e v
PLAL YA Dy Dy 550 3% s 42 i B oC Uil A
FTARAERUE P R P 0 7 B TARTE AR BUE
DR AR Dy g il B o (FR iz U rh AL AT T T R
B 1 7 4 T X R 3 P o g BT AR E 0 DR B [
PEFTRED RN ), D, 728 SRR AR Sl X g e L HL R
A FAERITEBOT B HHE— L RABTE , HeAh,
PRI AN Tify o e 2 X 8 SR R AR S X ) K v BIL AL AT T )
RPN S — s R H o 3 AL AT D AR A
ERPERAEAT



5% 9 1

KB G5 LT 2 I 2 A 2 BRI RE TR 25 K3 R v BLZE A D S @

- B IR KR 1R 28 X ke A LA A X WL oK
(G 25 L AL 22 ) 38 /N 5 B 1 6 B A, AT B DGR
W[ 20 X S e LA A PR R A T R A el /)
AR 3 1A 5 1 7 iy 0 AT S PR AT 21 0 B2 f
A SN W R R R SRR R A L B Wi
KA R AFPERE | )CRAT BB R K AL Y
AR AR L A DR TR 8 32 B 8 S X ) ke L LA v R
A7) B A J RN FH T

A SRR BRIy A LD B i T — b gk
ERGEACEQUEERIPIES ob i DR o R & ok i Fa il
e AR T 45 R AT 23 B Bt S UL A AU D) R AR
) X A 8 g 3 g 3 4 o 4 X A T ol
Pl PR EAPIE T AR Ak R
W5 Ak J7 v X R G Y AT AR B SRR AR 3R 20 2 i
) 505 BT P ) & R AT RBE 28 9 265 1) i
UTRF R sk A T R A AL A e M v i
Pl R AR N, AR 2 MW 2F LK
KGRI A2 K3 e B HILAL 6 i B 3 4 o 7 vk B AT 38
G BEPEIEAT T 05 FLERIE

1 KESHE NI RE

WE 1 s 78 K 3 rh Je s il Bt | e 1) 3
FENLE i A5 5 PYE PCC (AU 3t 11 T 2% f 3
) 1 AN 5 ) K A 5 R0 XU 3 Th T R dr A
S PYAER I AR R KLU NI RS %
5% PLYE Mo it XU 3 v e g ) B oT
HECE X o IR R 34 ) T e B ) R RS KU &
LML AL B 2 B & L RE | 3 3k A VL A 4 o B R 43
BB X S AL D R S HAE P, AT IEE

R KT e H WL 2 AN A5 B T A 7 4 T R
Pl IO T 2 T AR TR SRR T 6 1) i T 2 45 il A
R WA 2 FroR A SCER R B 3K R R A XS &
P MILZEL | 3 o 2 4 s il 7 R 5 3o s o 2% A 15 3 XL

68 5 100 ) T A
,» R | 4
Pow | i | | T |«

2 || MR |
L ' P
B RL#JZZ‘EMMH n iJ
P R [k ] P - l P,
ek P2l WA AL E
Do ] | L :
W) K L HLAL 1 P!
P\W E |«—

B 1 REpal R

Fig.1 Active power control of wind farm
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Fig.2 Active power control of half-direct permanent-
magnet wind power generator
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Fig.3 Simulative results when average wind

speed is 10.6060 m/s
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Fig.4 Simulative results when average wind

speed is 17.6361 m/s
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Active power control based on neural network for half-direct
permanent-magnet wind power generator

ZHANG Zhenzhen,ZOU Jianxiao
(Institute of Automation, University of Electronic Science and Technology of China,Chengdu 611731, China)

Abstract .

magnet wind generator. The pitch controller and the speed controller are separately designed to realize the

A method of active power control based on neural network is proposed for half-direct permanent-

active power control in both the rated power mode and the non-rated constant power mode. The rotational
speed control algorithm is emphasized. The feedback linearization is applied to system model processing and
the dynamic surface control algorithm is used in rotational speed controller design,where RBF neural

network is employed to approximate the unknown nonlinear functions and avoid the uncertainty of model.
Based on MATLAB/Simulink platform,the proposed control method is applied to a 2 MW half-direct

permanent-magnet wind generator,which verifies its effectiveness.

Key words: half-direct permanent-magnet wind generator; active power; feedback linearization; dynamic

surface control; neural networks; wind power; power control



