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Abstract

Aiming at the problem of voltage fluctuation caused by wind farm output fluctuation, a reactive
power optimization control method of DFIG and SVC in wind farm is proposed. Firstly, the influ-
ence mechanism of the wind farm output fluctuation on the operating voltage is analyzed, and on
this basis, the reactive power optimization control model of DFIG and SVC is established. In this
model, the PCC voltage deviation and the active power loss in the wind farm are the optimization
objectives; the reactive power of DFIG and SVC are the control objects, using the method of mul-
ti-objective decision to process, and the genetic algorithm is used to solve the problem. The simu-
lation results show that the proposed optimal control strategy can achieve the optimization goal,
reduce the voltage deviation and reduce the active power loss of the wind farm.
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Figure 1. Equivalent circuit model of wind farm integration
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Figure 2. Equivalent circuit vector diagram of wind farm integration
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Figure 3. Reactive power limit of doubly fed induction generator
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Figure 4. Structure of radial wind farm
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Figure 6. The structure of wind farm simulation system
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Table 2. Comparison of reactive power and active power loss under different control strategy
2. FEHEHFERTREBZLIE W SBRFEL

TeTh i F3/Mvar
KHLH 77 IS K HLIZH ThiFeMW
SvC DFIG
FHE1L 6.386 0 0.3126
50%
T3 3.429 3.272 0.2824

(RIEAT RS L EAT 434

1) HE L FCRAXHEIG TS SVC AT R Ih#M;

2) 775 2: KFH DFIG f1 SVC AT I AME, HARHEASCAT O At i) s 2E 4T o Thitpess il o

19 BIA R 7 2 KA LD M /1 5/ D% 2 fis.

2 BT M FERME S R EIhA EAA DMERAE RxTL, FTRAEH, RS i
Sl B Y SVC M DFIG T 7, BERAE T DFIG ITEIHFATRE S, SUB/N T I 3 EIA Th
W5, $Em T EBIZIE T AT .

6. &it

RS R 773 30 51k R R A R A i L X TE D A L AN A B S E I KLY
P DI N (4 17l &, 3577 DFIG 5 SVC HIEIh iy, HR F gL 5L TR g,
SERR .

1) AR e Th At il S g e 8 707> K 4% DFIG MJCTh A RE ),  SEit i XU R 8 th I G ThTh 2%,
FEE X PCC LK.

2) FriRTThiuAb % d s ms it f Az DFIG AT SVC (I Thi 71, BRAR T XU N 8 i A T4,
e 7 R AT A G

EEMA
Rl 5 AR RE S B T 130 H (51877053): [ SR SR (2015BAA01B04); [ 5¢ i I A 7 A 151
H (522727160002).

SEV#Ek (References)

[11 TH, ZFERE, 7T S REBEPLAET 5 00 R ERE R I]. HNEAR, 2010, 34(10): 26-31.

[21 JEZHE, W, IS, R, EEE, sk, KPR ERE T SVC 7E Meas H ) H R = A 8
[J]. = 5% AL, 2016, 32(10): 128-131.

[3] Chen, Z. and Spooner, E. (2001) Grid Power Quality with Variable Speed Wind Turbines. IEEE Transactions on
Energy Conversion, 16, 148-154.

[4] FRUE, BE, fkF), b, BT RS AMEIR A RIS o Th i R 3 g [0]. A B AL T2 223k, 2010,
30(25): 23-28.

[5] BAFIRN, Bk, FLREE, i, L& FH SVC IR AR AL R HIZ TESHZHISEE[J]. ARGy 5%
#i], 2012, 40(2): 45-50.

[61 Jifh, B, IR, KiE. 28U DRIG 5 SVC Moot sRug[)]. BT ERHHAR, 2014, 33(7):

18-22.
(71 #ft, EHRE, X026, SRR, VRt XU % o o) B s P U P i SRR 9], s 70 R 4E B Bk, 2018, 37(12):
1-6.

[8] ZRAR, L, WITEHE, EERMR, PUaE, REAG. USRS R E AN S R R AR DT R[], AL TR AR,

DOI: 10.12677/sg.2017.74025 235 BHE L


https://doi.org/10.12677/sg.2017.74025

2012, 32(19): 16-23.
[91 #okte, ZRifgid, ZEBRAR. 20U ak a FATL AR X EE 37 FE T B o 4 i SR [3]. FRIBE R, 2011(2): 121-126.
[10] ERME, A&, Bro, T4k &1 2 ENK XS LT SR [J]. 71 R % 3 shk, 2009, 33(13): 83-88.

[11] BRKHE, K27, 4REE, DutK, Hadianmrei, S.R. XU LR LIS TE T B 04T Mo da bl smg [3]. o E B LT
TE224), 2007, 27(9): 77-82

[12] k2, XSOk, HEPE, PRME . Sk I R OO X R 3 R TR AR A SRR (D). R L D RE A 4R, 2010, 30(7):
29-35.

[13] #afill, EFFME, XI20E, SRR, T R T A sl R ) XL SR AT Dl R DM A% SR [3]. o L TR
1%, 2014, 34(28): 4761-4769.

[14] XUSCRR, SChw, WA, E4EM, RER. 558 KAV B ) R GUIA Vb 22 HARRAL T VAT, [ AL TR 4R,
2015, 35(5): 1079-1088.

[15] LHKZAS, =3, BAERE D] HENUS TR, 2012,29(4): 1201-1206
[16] ®5, BSINL. EFuudEtdHkr B2 BAr B[], B 78shikik 4%, 2010, 30(10): 84-88.

Hans X
WP RMEBEZIN RS

KRATERS (QQ. S, HEAHE)
IS UL L i A3 R A T

24 /NI DL R S O BT A il

AT RIAE L 3R i

L [FAT VR

HIP RS 2R

A2 78 o I I T A

WehaiE A http://www.hanspub.org/Submission.aspx

WATIMEAE: sg@hanspub.org

NogaprwhpRE

DOI: 10.12677/sg.2017.74025 236 BHE L


https://doi.org/10.12677/sg.2017.74025
http://www.hanspub.org/Submission.aspx
mailto:sg@hanspub.org

	Reactive Power Optimization Control Strategy of DFIG and SVC in Doubly-Fed Wind Farm
	Abstract
	Keywords
	双馈风电场内风电机组与SVC的无功优化控制策略
	摘  要
	关键词
	1. 引言
	2. 风电场出力波动对风电场并网点运行电压的影响机理
	2.1. 风电场出力波动引起风电场并网点电压偏差的原理
	2.2. 恒电压控制模式下风电场出力波动对并网点电压的影响
	2.3. 恒功率因数控制模式下风电场出力波动对并网点电压的影响

	3. DFIG与SVC的无功调节能力分析
	3.1. DFIG的无功功率极限
	4.2. DFIG与SVC的无功优化控制模型
	4.3. DFIG与SVC的无功优化控制策略

	5. 算例验证
	5.1. 优化控制前后并网点电压和无功出力对比分析
	5.2. 优化控制前后风电场无功出力与有功损耗对比分析

	6. 结论
	基金项目
	参考文献 (References)

