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Fig.14  Voltage curves of monitoring point during

load switching
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Fig.15 Curves of reactive power during load switching
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Tab.6  Voltage and reactive power when load
property changes

sl ke i JeTi 73/ Mvar
FEf L FsEl(pu)  SVG DFIG
NS WK G 1.022 -19.96 10. 62
REUTCYIE i 1.012 -9. 467 0. 008

HE 16 & 17 K3 6 AT &/ H L8 S i o & A4

L (pu)
4l s
3
§
|
I
A

1
0o r_j— RIREHEAE

20 20.5 21 2[ 5 22 22.5
B 18)/s

B 16 fiy ik o 2 et ) v s 2

Fig.16 Voltage curves of monitoring point when load

property changes
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Fig.17 Curves of reactive power when load property changes

AL G, AN ST TC Y Dy R E AL, SVG Rk T
DFIG FZS A0 faf 7 A B JC Dy, T 558 | A DFIG
FEAE TR AN EL ) s AR BUOC T D R B A B ),
JE BARA AN sh{H 45 A 35K, DFIG HLALULT- AR F
KT, I T SVG 5 DFIG Z [H AN ZE 1) Je 1)
el

5 #ig

AT SVG F1 DFIG HLZH B[R] 315 W i)
FL P 178 4 A R F P 81 SR A R 518 A T
(1) whfs B g B8/, A 6 SR T SVG #ME TG T
REAS PR M 07 F AR AE RS A5 AT ; bl £
MK SVG 8¢ DFIG ML ASRE AL LA L9 1Y T
rst, i it SVG M DFIG HLA AP R e sh i, g
RRARK R R DR AR MR 32, 45/ )N Fi A P RE R [ i 2 0
AL AR E AR Y



W A5 RS L SVG BRI I i R E R s AT [ T]. B T RERT B AR, 2020,39(10) :55-64. 63

(2) HL RS AT, 76 ] fE S B0 JE T ) 3 4y
B AHAR (94500 R, il SVG F DFIG HLZH 4 Hip )
PR, DA A S 8 240 00 30 S AR A R T B A 2
MICI 8l , Al ik SVG 1 DFIG HLAL K & 3 K 471
TARARZS LA X i 22 1) o, TR 30 sh

(3) i A5 R W, whidi T far o 10 MVar (/g
PE) B, AU SVG I8 Y HL R 2 3] 28 3 [ 24 #E i
0.04 s, 20 fi F] DFIG HLZH W75 FEF 2 0. 28 s
il B i A 30 MVar (JEME) (S BL T, SVG Bl 1
FHIT L FEA2 5E {8 M 0. 93 pu, DFIG HLZH S/ ] st
L FRASAE (M 0. 89 pu, Ifif SVG F DFIG HLAL A HbFA]
YE AT A H R AR (E 2 T3 0. 99 pu DAL,

(4)7E DFIG #ILZH Z 8] 2k FH %5 1) 232 A £ 43 B AL
il T ol 45 ML A AE XU N B B D) R RO &= T ad
5 itz il 2w LA Y 2 R R B R AR 0. 72, it
s il =22 Je MLZH 0 Tl 58 PR AR (IR mT 3k 0. 95, ML H
JIEHE],

S ZHR (References) :

[ 1] %%, BERNI, #RKF (Qin Tao, Li Yuegang, Xu
Daping) . >R HIRUSHLZH 9 KU 37 T8 ) By 38 42 o 4 R
(Reactive power control of wind farm adopting doubly-fed
induction generators) [J]. HL M ¥ AR ( Power System
Technology) , 2009, 33 (2): 105-110.

[ 2] @I, X%, sk—T. (Jia Junchuan, Liu Jin, Zhang
Yigong) . XUt Ky & AL 2% 48 04 38 8 6 20 16 A 42 1l 56
& (Novel reactive power optimization control strategy for
doubly fed induction wind power generation system) [J].
FhE AL T2 (Proceedings of the CSEE), 2010,
30 (30): 87-92.

[3] 2=, HE, RFRYE, %5 (Li Jing, Fang Yong, Song
Jiahua, et al.). ZF#E 50U XU L ZH 43 B 43 2 48 1l
SR AF5T (Research on subsection and layer control
strategy of doubly-fed variable speed wind turbine) [J].
L/ R ( Power System Technology ), 2005, 29
(9): 15-21.

[ 4] sk®ak, EAEH, X1, %5 (Zhang Junwu, Wang De-
lin, Liu Liu, et al.). Z&FAEZH0 P16l B9 BUGE XL
HLALAT R i S W& ( Control strategy of high penetrance
wind power out of frequency regulation based on variable
parameter PI control) [J]. B L H GEH FHE AR (Ad-
vanced Technology of Electrical Engineering and Ener-
gy), 2018, 37 (12). 9-17.

[5] BEsks®, k27", #RBE, % (Lang Yonggiang,
Zhang Xueguang, Xu Dianguo, et al.). B B AL XU
YR P 353 B35 R # (Reactive power analysis

and control of doubly fed induction generator wind farm)
[J]. HEBEIL TR 2:H (Proceedings of the CSEE) ,
2007, 27 (9). 77-82.

[ 6] Zhai J J, Liu H M. Reactive power control strategy of
DFIG wind farms for regulating voltage of power grid [ A ].
2014 IEEE Power & Energy Society General Meeting
[ C]. Washington D. C., USA, 2014. 1-5.

[ 7] FE#, 284, A8 (Wang Song, Li Gengyin, Zhou
Ming) . XUt X A i L EH T D8 35 B30 2 JE 42 1l
AW (The reactive power adjusting mechanism & control
strategy of doubly fed induction) [J]. ' [EHHL TR
# ( Proceedings of the CSEE), 2014, 34 (16):
2714-2720.

[ 8] ®4, skak, REPK, 48 (Cao Jun, Zhang Rong-
lin, Lin Guoqing, et al.). A2 IEA XU AL
RIS (A voltage control strategy for wind farms u-
sing doubly fed induction generator wind turbines) [J].
&4 H 311k ( Automation of Electric Power Sys-
tems), 2009, 33 (4). 87-91.

[ 9] FEE, 250 (Wang Yuting, Li Peng). UK HL
I T Ly HL = P 8 45 4l SR WS A 5T (Study on reactive
power and voltage coordinated control strategy for power
system with large-scale wind power integration) [J]. H
THAEHHE A (Advanced Technology of Electrical Engi-
neering and Energy), 2019, 38 (3). 47-55.

[10] Tapia A, Tapia G, Ostolaza J X. Reactive power control
of wind farms for voltage control applications [ J]. Renew-
able Energy, 2004, 29. 377-392.

[11] Kayikeci M, Milanovic J V. Reactive power control strate-
gies for DFIG-based plants [ J]. IEEE Transactions on
Energy Conversion, 2007, 22 (2) . 389-396.

[12] X5, J8F% (Fu Wenxiu, Fan Chunju). SVG 7£
BB & L R GE R TR TC T T i WA (Applica-
tion of SVG in voltage and reactive power control of dou-
bly-fed induction generation system) [J]. HLJJ &SR
¥ 5 #5 #] ( Power System Protection and Control ),
2015, 43 (3): 61-68.

(137 K34, FEMEM, K%, % (Zheng Wei, Bai Runging,
Song Lei, et al.). it 1kICE A A5 45 78 XU HL 3 H 0 4 i
HHWFFE (The applied research of SVG in wind power sys-
tem) [J]. HJTHFH AR (Power Electronics), 2012,
46 (4). 35-37.

[14] T8, &FHE, 24, % (Wang Gang, Zhao Lijun,
Li Jie, et al.). i1k J0 20 % A 25 A6 XU 3 HL I o A
JHWESE ( Application research of static var generator in
wind power system) [J]. T.W H 31{k (Industry and
Mine Automation), 2012, 38 (9). 63-66.

[15] TPERR, xiakak, 3BikFE, %% (Xing Zuoxia, Liu Zhi-



64 BT HLfiE BT AR

%39 % 10

wu, Guo Yongku, et al.). 3T SVG Ay X HL 35 JC T #h
B2 s 4T 709 (Wind farm reactive power com-
pensation based on SVG method research of economic op-
eration) [J]. 7 4 fE ¥ ( Renewable Energy Re-
sources ) , 2014, 32 (5). 593-598.

[16] 4B (Zou Yun). T SVG iy DFIG KU1 JE I M
W& WF 57 (Research on reactive power compensation
strategy of DFIG wind farm with SVG) [D]. B& K55,
B AR2% (Urumgi; Xinjiang University) , 2018.

[17] 483, T4k, T = (Zou Yun, Wang Weiging,
Wang Haiyun). JET SVG [98U5 XU HL 3 HE R A e 14 1l
RIEHFSGY (Research on voltage stability control strategy
for DFIG wind farm with SVG) [J]. HHL5 ¥ #l N H
(Electric Machines & Control Application ), 2018, 45
(7). 116-121.

[18] B MESE, EEAL, BKFH T # (Huang Huixian, Sheng
Quan, Ouyang Ningfeng). XUHL 1714 JC ) Ty 2R 7] i 45 il
WREEHF 5T (The study of wind farm reactive power dis-

patching control strategy) [J]. ] T2 ( Control En-
gineering of China ), 2013, 20 (6). 1106-1109,
1113.

[19] tzHE, B2igi% | ZRE#4R (Yang Hua, Liang Haifeng, Li
Gengyin) . 75 BUSHEN B AL XU R 37 L s DI 42 1 5
% (A coordinated voltage control strategy for wind farm
containing doubly fed induction generators) [J]. HE M
A (Power System Technology), 2011, 35 (2): 121-
126.

[20] ¥R ¥, W, %% 4%, % (Zheng haitao, Zheng
Xin, Wu Xingquan, et al.). KEIFFR X7 FDELR H
i NS TC UMY R T B R 5387 (Technical analy-
sis of dynamic reactive power compensation equipment ap-
plied in large-scale grid connected wind power plant and
photovoltaic substation) [J]. H J1 &R 4 P 5 5 il
(Power System Protection and Control ), 2014, 42
(16): 149-154.

Study on voltage stability control strategy of power grid

with SVG coordinated wind farm

YANG Lei', ZHOU Zong-ren*, GUO Cheng', ZHOU Xin', HE Xin', HUANG Wei’,
HE Peng', WANG De-lin’
(1. Electric Power Research Institute, Yunnan Power Grid Co., Ltd., Kunming 650217, China;

2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, China;
3. Yunnan Power Dispatch Center, Kunming 650011, China)

Abstract; In order to solve the problem of voltage deviation and fluctuation caused by external factors in power grid

including wind farm and SVG, a comprehensive strategy of voltage coordinated control by using SVG and DFIG

wind farm is proposed. According to the voltage fluctuation of the monitoring point, the SVG and DFIG are con-

trolled by PI control and logic selection when the voltage suddenly rises or falls, and the framework and process of

the whole regulating system are given. By making full use of the rapidity of SVG in regulating reactive power, SVG

is preferentially used to output reactive power to support the voltage at the monitoring point. If the regulation capaci-

ty of SVG is exceeded, the DFIG is controlled to output reactive power under the premise that the DFIG meets the

specified power factor, and finally the voltage support for the monitoring point is realized. After the voltage stability

is detected, it is also necessary to judge the rationality of reactive power distribution and redistribute reactive power

under the existing adverse conditions to avoid unnecessary reactive power flow, which improves the operation stabil-

ity of the grid after the wind farm is connected.

Key words: wind farm; SVG; coordinated control; voltage support; reactive redistribution



