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Dynamic Aggregation Modeling and Application of Induction Generator Full-power Wind Farm
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Abstract: With the increasing scale of wind farms, large scale wind farm is gradually shifting from onshore
wind farm to offshore wind farm, squirrel cage induction generator (SCIG), which is the main type of offshore wind
farm, has become the main research object of offshore wind farm dynamic characteristics. In order to study the
dynamic characteristics of offshore wind farm, based on the aggregation principle of keeping wind farm external
characteristics unchanged, a new aggregation algorithm of offshore SCIG wind farm considering the aggregation of
cable capacitance of collection system was proposed, including the aggregation algorithm of wind turbine
parameters and the collection system internal parameters. Finally, taking an actual offshore wind farm in Jiangsu
province as a case study, a detailed wind farm model with 34 SCIGs and the corresponding aggregation model were
established on PSCAD simulation software. The dynamic characteristics of the two models at the PCC points under
grid fault conditions were compared. The results show that the proposed dynamic aggregation algorithm can reflect
the dynamic characteristics of the wind farm with high accuracy.
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Fig.1  Topological structure of SCIG wind farm

TEBE Xt L AU 3 BEAT B 25 0 B 19 TR 52
B, 38 RIS B AR MOXCR LA B 5L BT
FIREA XA Y BE , B e 2 5 KA LA 2R
HELH N 2 S %ok T HL I 8 A S8 L, ST — A
AFE A% S 2 ) o7 1o R ) KRR 378 X []
JEHEAT AR SC KU A2 E ME T O B S S . A
R AL KU SRR AL & BONE i & 5]
BT B, AR AL Z 2 2 1is 1T T
D255 LA S B R AR B 2T, RO N 1 KL 3
A EBLMERE , RO 2R 4 5 KU HLEH 242k H]
K AR AR, 45 5 BOX R I8 T LK 00 LR
L LA BB I, P R iz B B
FURAPE BT8R B B A O BTG
THEAE, XE DL A2 3 25 0 W (8 BRI, DR e A S B
BAE PRI N R GBI G REAK
SERRG NG Z 6 WAL, 7R K
AR L S BUNURS A0 AR R 1) S A, PRUE SR
RERURE BE R4 TS A RER AR R, $2 i 1R AL
R ITIEW RN KR 7 1 SRR & 7 ik M 2
PLER G Tk,

FUAT, Bl L X i s S R GRS E A
T BE R AR AL B KURL A [ B T L
WU ATLZH B BRAL A B, O ELR L B A
hEE AR RS, o ORI R A
RSS2 T D == T, XU R, 37 £ F 2 8 10 B S R
Py — A EEA RS WIFER R, A REW N L
200 o TRl A B XU 37 O AR A R AR LR B AN
) 2 , v b XUR 37 1 PR B 41 F 28 B 10 ST FL FRL S
TR, — R GRS L B 1 20~25 %, A0 >4 T I8
KB BOTIECE] T R, A2 X TR O
L HLER G T 2 2 i e 2 L A i O SO
KA KRS AR EE R AR RS 4 A L 2
[l A 2 2 S
ZIKX%JFXTjCEJF%/iL”: Rl TR KA
BLA AL 37 36 Bk TT ST, 580 7% JE 3
HL 48 HL 28X T SRR BE IS, 4 ) — Aot SR
HLR G0 B0 i A R A A b B8 O F AL
(squirrel cage induction generator, SCIG ) X\ H 37387
RIS GHW I I T ULIR I S Br KU 37 S 0 9647
O3B, AT EE RAE T R SRR B XL 3 3R 5 O ik
15



wAEF 2022F £524K H 134

MR, R WAL R R R B R A AL A

AT o
1 EREREZHE

1.1 XEZRIMNE#

AR SR VL S B if 1 a8 H AL 4 T R KL
HLIE g XS &, IR 1R iR 3 v 3L A
6 £ IEk T 34 BN 4.5 MW 1 RRUB IR 4
B, 5 IR N R AL — N SR TR
AR AR IESE R 690 V/35 kV AR TE 2% , Fe &5 A KUHL
Y 35 kV R o KUHL 3 1 T A28 R 4 SR
35 kV/230 kV 28 R i , He s A i 220 kV A2 i
FL I A ) AR A% 42 31 35 kV 54k
1.2 HAERXBZNEITSES

75 et fi A IR A BT 2 4 XU S T PN A T4 X
Ji) mf AR 5 4 D X A Kz A7 s AN R 43k
PUASBY B, A 2 B, FLs AR R oA G o, G\ A
B A AL FE T o, PO BB 51 R T AR fE 5%
BB IL-MPPT [ B¢ | I - 1 2 e i B LA B IV -
FE R B B, AH R A9 4 KU RI 43R PO A X 3k
FE [0, 0] C T DRO) 328 i) JRUHL AL 2 7 et A o Ay (1
o, B PEA MPPT [ B, X HLAL R
FEMFARIR LY A, 384T , AL 3 [5) B R 4 de {5
W, B RGHESG I, % SR A 2 w, ., 7F
[v, , v, ) RGEE DX [i] I EX ) P AR5 800 5 v 1 5
117, L ZE LA TR i e % AL

AR (IVIX) , E AT IR IX
o A

a)lima‘———————————_—

| |
| |
| |
| |
e : |
| |
| |
| |
| |

O min) — B
1,71 |
17 MPPTR A RmEx! | EIRK
4 Il | v
L
Veutin v v, Va Veutout V'

B2 SR T s it 4

Fig.2 Operation mode division under full wind condition
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Fig.3  Control diagram of rotor side converter
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Fig.4  Control diagram of grid side converter
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