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Fig.1 Wiring diagram of grid-connected wind farm
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and rotor current under strong grid condition
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XFFITEE 1, S IRk LR AP LAY A B
JETE 4% (AVR) 0 450 B ASAE T L, A e
e, e 20 AL ik R B9 AVR AR — 5 KL 12
G4, B A KPR A AT JLIE T AR T
AR 5 XL AR /N AVR S8OCEE A
MR GEIEA O, AR Pl i 5o BRI AVR 2
MELASEELRT , X T WAL B 5, A vl BB 1 3 X
BILRE T T 22 T 531 8 e B 8 R ) — e 0 XL
BUER PQ 9 a5, WS T AVR #51i] ,AVR 9=
BORCR AL 15 50 e, — D80 & XL KL
B2 IS, i H R G AR RO [R XUBL = )
ISR AN N T L S IR werS sy T

XTI 5 2, s KR S Kt ) 2= 0A B KL
VB — Rk g — Y, A — B b il 4,

i FUk BB s 5 AN As KL AT PQ 19 A1)
PR, AT RE R AR AR EIRE %
%55l LA #OR T K g s SR e R (B
20 1 SRR ) UG G — 1Y TC D 4E Al R AT AR
RiEBERGRHL, AVR & feim KALAY 2 8] 32 0] fig
KH) 20 km 247, % TR EER S BHHE S
R I T RE M 4 AR SE sk, IR 8 15 D) A st
T )RR AR DG A R R S e 4 B —
G IRHLICT H it 5 i e R e 22 158 A eI
KRR HE 4 6 AL IB A7 100 128 3 o 25 e IS 4 5
I F 545 5 L TG Dy Bk 42 i 2 0l ek 2k T &,
3.2 iB1E MBI R S AT

X T LR i 2R 40 % RS54 i 5 ot
B2k 1 MR- 2 L%, FX 2 AR
H—xtZ &/ #% ., =01, i FIra XL (3%
200 331 ) #R = AL | A — 43 1l i) 175 22 & 3% 200 I
e, TR 2, A KHLEEZ A7 A A 41 S, —
s il JEL 400 5 ik — AR S,

SN R B SCAR I (B A0 BT an T AR R SO
k200 bit, #4738 {5 9% 47 %8 500 kbit/s, W 0] 315
38— R SR RN 298 0.4 ms, 4R HDLER
A K I B AL I e A 38 1 I LA T S 1) K 24
H0.5 ms, SO I LR AL B B R AE IR 298 1 ms,
PR 2R A7 1 B R — A B LER S 200 ms
K 2 B B — = A IE RS 1 ms, 1 ms 18
175 9IE ) AN 2 X6F PA] B 42 o) 22 49 i I S 5 ) R
I 2,

4 FEF RTDS Bl #H R

R YT 1) SE B N AR SO B XU A S
L 3 il R MG e FENL, IR LR 1 &
T AL, T A0 W XU 37 R A AR i 1 B DSP
FEGIA, T8 A R 5k S0, 6 B CAN B4k
M TR R CAN L 2R3 15 M 2% 5 6 Bt HL F5 4
A S km WY FAREIEET | S B0 HE B SUES B K
aE1E .

YEREHI X S | 50 & 1.5 MW RUs
KHLALRE , 7E 110 kV A8 i IC 4R 5 | 38 o 504 26
KL %42 1530 22 498 FH S B 807475 EL 4% (RTDS)
AR I 5 I A AL A L A AR R g, W E S
Ji7R ., RTDS MBECFRCE a0 F BRI A T 2 4>
RACK 2 12 He b ¥4 (PBS) (1 B 12 3 16 81 0 & Hi
AR (GTAL)FI 1 B 12 38 1 A48 = 4 R (GTAO).,
RTDS 2 SEH 4 B £ | 7 S AR i) 2 2 je Al 5 5L 1)
SYELIA)EL K 8 B PBS 43 FL 45 4 B AUSR K& B LA, H
A 4 BT A H R G 6 A & i AL Y L
e HL ST AR



(4] KRR 348
Q& Q
o O .0
@ @ @ 35kV/110 kV 30km . 35km
PNCEAL
38 8/ =+ "¢
ws| |l @ O O
(- ----
RTDS % A /i th 4% 1 -
T . T ? “es T “es T e T “ee T v ? “es T “es T T
[ [ [ [ [ [ [ | [ [ [
U | [BEL G| [BTI0LGE | [ BTGt | [BUil | (B | [BEl it | (Bl it ][Rl ie] [Binit| BRIk
s || e || s s | s || e | s | e | s | WA A
S | | [ | |
W D % | e A | D % | e | e 7% | e i | Dl % | e 7% | D%
ﬁ SR | Bkt | | i e || Bk || it || Bokib | | e de || omish || et
; | ] L J[ T JL TLC 1
f:i By 2k (L)
i
Dtk gdish] [T H pe L DsP ol [T 4] oy
1 | B
5 BT RTDS BIXUEE 37 (A IR ik 06 #5 2%
Fig.5 Connection diagram of RTDS-based close-loop test for wind farm
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Fig.6 Reactive power response of
doubly-fed wind turbine
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Fig.7 Voltage response of doubly-fed wind turbine
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doubly-fed wind turbine
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Transient voltage control system and RTDS test for doubly-fed wind farm
LI Shaohua',ZHANG Ailing',ZHANG Chongjian’, HAO Zhenghang*~,
ZHANG Wang',CHAI Jianyun®’, YAO Zhiqing'
(1. XJ Electric Corporation, Xuchang 461000, China;2. XJ Group Corporation,Xuchang 461000, China;

3. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)
Abstract: In order to enhance the grid-voltage support ability of DFIG(Doubly fed Induction Generator) wind
farm,a strategy of the additional transient reactive power control of wind farm is presented. Theoretical
analysis points out that:when connected with a strong power grid,the transient voltage support by the
reactive power of wind turbines will result in the obvious increase of rotor current;when connected with a
weak power grid,the reactive power generated by wind farm may suppress the transient voltage sag while
the rotor exciting current increase is tolerable. For implementing the control strategy,a prototype composed
of industry computer,field bus and fiber-optical is designed and the closed-loop test is conducted based on
RTDS. Results validate the correctness of theoretical analysis.
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