£27 5% T H
2007 £ 7 A

Vol.27 No.7
Jul.2007 €

% 0 8 & iE S

Electric Power Automation Equipment

Ik B ook g B30 X g e v DL A A B R

OB, E OE B
(e ks A5 EIEFR, #d K 410082)

HWE. S EZAGRALE RLERD RS I+ PWM & B 76 TR R A2 G 2 F K 3245
B, RAXNAKEARER T L BAR ARG L B, TR BRI R T E 3k +
SPWM :i# &7 R AR, SSADR T IR0 A8 HOR B Kk KRR B AU b 68 3R B 34T 12 Bk
R VIR TIEGERAFT X T A4 TER, AT 440 2%, KA Rk B4 E, 2
M Ak 2 2o 3t b s b R 69 PR 36 58 b6 TARTE B, B B 2 AN R BT 0k b B8 5 BR A AR R
A3 B Ae IGBT B4l i 69 bR ;18 B B R 2 A Z MK PWM i# % 8508 7 X, & R AL
K (MPPT) Sk Anid B B F AR ey Aok b R A A8 0 R 2 iE £ B 3474 424, A PSIM 3k
AT T A ey B A5 A2 SRR KR e B A

K. N AKAd, KEEAK, RiER, FFEH K, SPWME T E, HEEREH

HESES: TM614 X EEERIRAD . A

0 55

AR R RS ) XURE A 21 1 S A v
FAL, T 20 4, XU LA ol 7 20 Rk R B T
AR AR R AR TARRAR W . AT IR
AT v AL O XU PR AR SR 0 R G, 4 R Gk
X458 T Al AUA5: & HL L, 28 U 0 5 R XL PWM
AR AR o T XU A HL LR SR B A B R
DRI 14 20 287 DR 11 A1 B okl ok 2 20 0 8 R A8
T TP OO SR T 0 A AR A A SR N T R G Y T
AR, T R R TR 2 R R LS AL
BB PWM A8 i an AR AT L R Z R 1/3 1
i (EERGE XU AL 4 PSR 9 AR R A
[ (9 P2 1 05 3, Pl RS LB Ak . H AT, UL

Y5 B #3:2006 - 07 - 25 ; & [E] H #8: 2006 - 11 - 13

tctgagagagagagagagagacacagaga g g oo oo o

XEHS: 1006 -6047(2007)07 - 0057 - 05

Y 25 B — B AE 600~2 000 kW, R T XU & L R 45
FOm e, WE AL XA TRk B R AL R
KAk 23

I B & T Ry A B A58 KR 43 2 X IR BL 9
DL A SURAILZL 17 ¢ T K BU 4% DAL B3R AR A IR
R AL BB SE IR AE R A B B, IR —FP T
CRNPEREE + TFEST I+ PWM 3925 7 (1 58 15 3828 7 2%
B 7 H L R AR PR X ) R R G, Iz KT R &R
45t R HL AR 7K 0 R 25 & AL AR A% D8 Uk
J | HEL D) SR B

TEZFR G, KB 9K Sl 0K o i R[] 25 &
B, 7E X I WS K B AL Z (8] N 75 A8 SO e 4 , PR T
W T Y REAR T MRS PR T RHACE . R
R K R R A5 & e AL AT DL/ AR BRI L 45 R 4
FEME . R MLA B0 5 AR AR Ak 19 58 T L 42
o R — T 0 AR R R AL I L A R

et Gt gagagagagagaGagaca g o




55) B RAEEEY %07 %
S MR 8 Eh 5 5 00T 6 ¢ VR O I K ro3 P i “
fh 45 , AT S LR A7 A 3 i Boost T 47 U 4 7 i I

Fe, AR 1 2R 0 S v LD H Al s 1) B A, 3 5 TR
B AR JE B 5 300 72 25 R = A A 3 PWM &5 44
i S0 PWM 390 A% 5 ) 5 1] oK% e T AL R B A
AP B AR s, Ik B AR R B R XUBE B H Y

1 A XUBE A 2R S B R R ik

R 71 & BHLE =S80 51 FHHE
DAHLAR AT BRI AL BE FIATL AR R 2 il XU (1 722 1
A WIAS ALY, ol T RL R 6 R X30R

1.1

Pm:éprcpw (1)
P, 1 r

(R R SO 2

= =P pr v (2)

KX P T, 23900 Sy AL T 35 B A BE B2 AIL B0 5
p NS A IR H I C, iy KEEF]
R ZE e R BWEXGE ; r P REEER 0, AR
WL 5y M RIS L  y =, /v
1Ep A v AZERYE BT KL T K45 B9 AL b RE

P K C, HRREL T €, I v (R, 1 0T I

TAAH) v, T BA BN o, FXT R, A BRI IE v

B BEAE R L, A BEREAE €, i A A

BREL C o, Py HECKHUERE P e, MTALES (9 T,

HAEEEHE T,

1.2 sk#ERE & & B YL iE = 6 K& XL gE MPPT &%
TR AL LR S 40 T, AT (3) R .

3P N
Te=27X?I:(Ld_Lq)ldlq_Amqu (3)

X PO R L L, R d g R 0,
N d g SEERCBL 5 AL, R T RS S B e
T LR A
F1 T & ML — g A G T A 2 r 25 il 45 % F
MUFE D 23R B 1 B 0 F TR, DN G o) H
i — T FIEKREIR D & AL LRGSR T, 3t
HEHDEG 6, A X7, N (4)Fis .,

T 75 0 AR 19 5 L BB A 7 (MPPT) $53%
S 5 1 X3 % P L A SR o 159 K/, B
T A2 (1) B s KL T R 275 45 K SRR L R f
<y LA 3 4 B 09 160 e T R R 2 5 A
B LR TR i, 00/ BRI K (4) AT B
Sk T BB T By i 0

FKC G LKA SRR T K L B B A A

X R E DA 1.2 MW AY B 5K 35 ) 25 X A
g% H AR L S R AT T . R Gk N AR+
T T +PWM 348" () FL K RS0 LS Z5 R DL 1

FEE 1 T, R RALR 2 A 67 AH 22 30° S
A ACHE TR) 25 A& B ML, SR FH 7S AH AN BT 928 5 3 1 o H:
AT 12 WK R, A i s O b R A A HE T AR %, D)
NEN 7 I %3 L= R i 5 A L R A VTS B
(IAEAE 78 K HL LS H ot O L D AME L 25 e &
AL 1) ) 28 L BCR R A% FE b ) B R, %
JE B T BT AR IR TR B IGBT #5419 )
IR FI T T L 0 s 5 1 A %) R o A ) R SR ) 2 4
FHe 3 0 v B TR B X, DU/ B HL e 4 R0
IGBT #4380 i i HL i K/, 7R 7A8 BR T 5L T R A
JRA L SR 2 A~ SPWM 3 A8 45 38 32 38 I L B 2% I 1k
IR, LA/ 54 IGBT 38 2 (9 v i K/ | iR RE 7E
— EE W IR B A T B 1k 2 30 AR 8 i R R A
S T B 1k H BLER g 01
2.1 KEBEHIMERIBHEBEST

i SCHR (9] T 20, 7S A0 12 Bkl AS nT $ 4 37 B, %
() 5 HL R = AR 2 R AE 51/12~T7 /12 Al
17 /12~21 /12 Z [ IR AE M, FHik, % iiE
A%t Ry

2

Tn/12

V' 2 Ugpsintdi=[—cos(71/12) +

5n/12

Udc: J

cos (S5T/12 )]V 2 Uy=1.3979 Uy

PWM i A5

(5)

R
T T TR
CT| AN NS e B

N
B A1
6k N AN

17

% bl C N

NARK|,
T -
g N S A
Tl AR N
S

g
| epensd |
irs

=1
—
N
=1

AV

1
[

[N
=1
Lg}

¥a

T

FURE IS aNEN

THE A T 2%

EET=QD.

112 MW HHMERERNEE RSB EEY
Fig.1 1.2 MW direct- driven in- grid wind power system
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Fig.2 Control system of Boost chopper
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Fig.3 Current direct control system
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Fig.4 Waveforms of rectifier output voltage,

DC bus voltage and system power
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Fig.5 Waveforms of three-phase converter
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Research on power conversion technique in MW -level

direct-driven wind turbine
XU Feng, WANG Hui, YANG Tao-yi
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Abstract: “Double-fed generator + double- PWM converter” is widely used in wind power generation

system currently,which has low efficiency and complex control technology. It is suggested to replace

the double - fed generator by the six - phase low - speed permanent - magnet generator,and to use

“uncontrollable rectifier + Boost chopper + SPWM converter” in converter system. Six - phase uncon -

trollable rectifier commutes AC produced by generator in 12 pulses,which enhances the system

reliability and simplifies the control;two paralleled Boost chopper circuits are used to boost voltage

and extend the work region of generator,as well as to reduce the current through the reactor and

IGBT. Based on MPPT(Maximum Power Point Tracking) arithmetic and converter model,the output of

two parallel 3 - phase - bridge PWM inverters is controlled directly by direct current. The model of

whole converter system is built with PSIM and simulative results verify its correctness.

Key words: wind power generation; permanent-magnet direct-driven; uncontrollable rectifier; Boost

chopper; SPWM inverter; direct- current control



