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Local Mode DFIG Wind Farm Reactive Power Control Strategy
DU Xingwei', YAN Shuaibang’, WANG Juan®, CUI Jinlan®, LI Wulong’
(1. State Grid Henan Electric Power Supply Company s Zhengzhou 450018 , Henan s China ;
2. State Grid Zhengzhou Electric Power Supply Company, Zhengzhou 450000, Henan , China ;
3. Beijing Zhongheng Borui Digital Electric Technology Company ; Beijing 100085, China)

Abstract: For solving wind farm reactive power weak regulation ability, a local mode DFIG reactive power control
strategy was proposed. DFIG reactive power capacity limit was deduced from rotor and stator current as well as steady
stability limit, and the priority of DFIG grid side converter and stator reactive power generation was given on the basis
of DC link voltage fluctuation. According to wind farm reactive power loss calculation results, a local mode reactive
power control strategy was proposed. Both constant power factor and wind farm local reactive power control strategy
were simulated by DIgSILENT/Power Factory, which verify the effectiveness of local mode reactive power control
strategy.

Key words: doubly fed induction generator (DFIG); grid side converter (GSC); reactive power control; power factor
regulation; DIgSILENT/Power Factory

w3 B BE YR AR Al BT BRI AS (E] gy TR RE ) SRIE R SR RS E . H AT

ARt , KM RE IR A4 i SR ik i 7 Uk
Z A 5 B (B XA
WS PEBRBIHE KL AR RTS8
R Rl i T IO R RS AL 5 L A 2R G L T
Bx T KL A H ) R GERRE Tk i A R
IR XU IR AR 3 SR K 3 B — €

7z 8 AU S 20 A LA (DFIG ) B 48 1L
B9 1 B IS e N S S W R R DR
75 FRAR AR 2 B R, X T I 3 T 2
75 BE T SRAHRT A, BT LA A DR 43 XL 3
IZIINLAL BT T e T3 AR

K3 F 8l HE 42 il (automatic voltage con-

EE A 2446 (1980—) , B3, Wi+, ¥ 9% T 720 , Email:duxingwei@163.com

59



wAAES 20205 FS50K £ TH

AR R T AMAEX 6 DFIC R 3 T 7 45 ) ok

trol, AVC) KER R FFALLL B A0 DR PGS 1T, X
NS 5 (point of common coupling, PCC) Y
2T I A4 4% (static voltage compensator, SVC)
G T AMEE A AT IR, T ORUE FE R AL T4
HEE R NP SCRRL3 32 T i XL 3 AVC R GE )
FIH T DFIG Jo 3 o] 4¢Pk , AR I8 R G iz IRAS
AL AR XA TC #1753 BE, IF48 X
HA, 37 T D 5 A b AsE TR S AT AT 07 2 SCik 4]
R A A F, i 1 DI B 4 ) SR W 2% B T R e/
RAIG AT BXT AL TC D it 7 8%, 207 k5
TPCC i ; SCHRLS PRI TC 43 R R 28,
K PCC LA RS St A A bn TR B L8 T D
BRI, H R TR0 X AVC RGEFPLZLZ
() E TR, [T EE R IR A A2 e i 1 TG 234
ATERY DFIGHLAL A i TTU Rl e . |
T4 B WBLEE I 28 AT LGRS 4t D)2 R L H
S E . R AR 2 R S A s X e D]
A T AR T LA AT A AL 2 [l TR A O 7
5y BAEDFIG T 1)

AR SCN AR TR 4% 5% F1 & # DFIG JC oy i 4y
RE 1WA B2 8 &, 1 58 43 Bt T DFIG JC 2 71 g
730 A A 3 % (GSC) 55 7 1 I 2y i 19 09 418
Jed . ERICSE RG I FE AN -, i e A<
M52 2 DFIG Jo 2 45 1) P—O i 2k, i <0 0k
FI T XU BILZH SR B2 9 2 0 P R LA ) B 5 i
L, BT S ET AVC Rt triE . FIH Dig-
SILENT/Power Factory #4 # i XU HLIC 48 R 48, %
Lo T AL AT T R R BGE 1T T 2 AR SR 7S |l
DFIG Jo ¥ il Sk w2 iz 4707 g 28 1k 1
Jr BRI SR A Rk

1 DFIG L3h 1
Pl 1A A AL A R

I I
= —>
XUS

B XU 2L LS S0 B
Fig.1 DFIG static equivalent circuit
X A DFIG HLAL , R AR AT 1 s i3 3
B E TR A SRR BT A, A R Dy
U, =RI +jX I +iX.1I,
U! R

=——I - X1 +jX,I, (1)
N N

I=1+1,

60

KU, U5 518 & F A RUEFAT B 5 1
AT R L, 1 53 0 R A = e g A 25 (R
PR R AR U s W23 X, XL,
X390 R W S A B P - I e R L Tl
JEG R, , R, A5 T L BELAT T 8 27 DM FE B
X} DFIG P25 it #4551 H A o B i B2k
H, S RIS kg R B 00 2 g A 4 D E bR
LA A T TETh . %5 I8 2] DFIG i Jo 4
REJTIN, Y e 2 A8 1k AQ, I, 7R
FHL O g 67 B U =0 B, i FiL 3 R - 2
ES S YW
I;_(PSXS—QSRS)+;)(;5: -P.R,-0.X.) 2)
A X R AR BT, BUE D e BT
R BB Z A,
I AR PR 1), B AT R
@ - 3UZR, 740, - 3UZX, 2<(3XmUSI,’mM)2
COR*+ X7 R+ X? R+ X?
(3)

S E T BB BR £, A
P+ 00 <(3U L))" (4)
PR HLAFELR K UL E f1 0 mT LORE 2 5 A

IR B I B B | E NS M A W
3UIR, | 3X,U L

P, = sind
RI+X R+ X2
S S 5
3U52 XS 3XmUsIr'max ( )
= + c0so
RI+X7  JRE+ X2

KA TAET, Z 8 E F A T 6e(n,2n)

B, Ab T AR X BRI 2K be(n, 1.5m) , BUA H
AR E PR

3UZX,

O Skix

ZE48 FaRBR, 24 1.67 MW XU 48 LS

Bk HE 2 1.67 MV-A L & FIRE%0.155 mH,

2 HL R 0.69 kV, &% g Jik 0.142 mH, & T H fH

0.002 Q, il H.J& 2.64 mH, % TH1FH 0.003 Q, 75
FIPLATRIE 1T XA 2 s o

P 12 BT AR e L O R S R S (R

PR T, DFIG TRz 47 X 1] 40 & BH 5235 4 s

Al L& BRALAL WA Dy TS AR T T R

DX TR /)N  [R] Bsf T T 0 fi ) A2 i A e PR A7

FEIRKAH

(6)



AR F R T AR ML X 8 DFIG R W, 3 A 42 %) 5ok

wAAES 20205 50K £ TH

2.

sepg e SRR
\

S T L R
722

l izIL;

/ 17X

5
2
1.5
1
0.5
0

el J)JJM%%:I'./MW

%I}JI}J?EJH:'/M ar
P2 WU S0 B B LA Hh 2 X TR
Fig.2 DFIG static power output range
X ARy S FELRILZH , S 0 X ) 2
TAs T T SR AT AR G A A BN, —
AL A5 30% Zea o HL R HL PR Bl 1)
A2 35 5 A -0 I D e 8 P ) 8 S i)k
EROIE N ORERT N NER IR PN (IR N E B
T -0 TC B i HE X T - A S )2 )
UL AR 5 F TC ﬂz?fﬂ" I A D 4E
FRIEE B 7O b YR e A2

an =& 2I%) S_JXS)AQ (7)
TN
avy = (8)
=R

Hr
k, = (R.X, + sR.X))/X,
ky, = (R.R, - sX\ X, - sX, X,)/X,
MR TR AAL AQ, I, 5 T A Dy )R
AN
AP} = 3Re [ AUAL']
_ (SR.X! +RR! +RX))

XU AQ; (9)
i T DFIG ¥ 5 55 28 It 4% P00 JC D) fie ¥, .
TP AE AT Dy ), Y 220 E T FL BT,
A(9)n 15
AP' = 3Re [ AU!AI"]
_ RS AQ?
XU
R
=30 AQ? (10)
T2 - F BH AR /DN, T DAz I 85 {1 e ot

T 0, Al A M I B Zh AR B T e A
SEMAAR /N DI B RE LR A8 HL A 2336 R
i) T R Rt i i PRI DS E R R 22 L S A
SRR, P i e b Bl SRR B A0 nl BES LR
TR R Z19% ), BT L DFIG HLZL A9 JC 218 FH 4200
E I T A e

2 DFIG R % = 4]

21 RECERZLINMISWH
KUE 37 Bk 2= B AL 22 A, NS R i 48 &

FLALE ML 0.69 kV/35 kV AEATHEAE He s TLAR
LR A TE R AR RIS R AR IEAR R A
RIS Fegn W Is AT AR, A 7L e de i .
Ut U%
ST 100 (11)
s Uy, S0 0 o 728 F 4 D 1 00450 5 P, s RN 258
5 U, % i RS R A 538

X_

AR A B AR
P+ Q? 1,%
AQ, = X, + xS
QT u-zr T 100 T (12)

K. P, Q43 AR TR 2R AL AT D D) R M I o 1)
R u N — UM SE PR 5 1,% A as 30 E 05

X IRUHL ST A AR ik th £ i, OIS D
FE 0 3T AR AN AR 1) 25 M TG T A5 8 R AR £k 1 J8e
TeIFE , R A =l
(P:+0})
AQ, = U
A s Uy W 4R B 4 H R AT R0UMEL 5 X, o 4k B IR
Py, O, 53 R 26 B ik A T D AT %5 B,
R

A FHE 100 MW XL AN Az 47U R T G
DIbFE—A DI DPREFE AN R 3 iR, BT 55
IRE , 2% AN AR R 28 B TC R FE /N, AP TG
R B T4 70 H T 3R NS s e 5 A0 AE
T D) AR R, 2 b AR PR 28 JC D P FE A K
11(1)8/ 1.07 mzm
: /; FC

1 Het%0.97 (R4

X, -U?B, (13)

1o 15 20 25
T3 EE /Mvar

K3 XL AN R i AR T JC b e

Fig.3 Reactive power loss with different power output of wind farm
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Fig.4 Local mode DFIG reactive power control strategy
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Fig.6  Wind energy collection and transmission system
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Fig.8 Wind generator clusters voltage nominal value
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