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Abstract: Voltage source converter HVDC (VSC-HVDO) is
a commonly used grid integration scheme for the offshore
wind farm, and can be used to connect weak receiving sys-
tems. It is necessary to study the operation characteristics
after integration. Therefore, the simulation models are es-
tablished for the offshore wind farm integrated to weak re-
ceiving systems by VSC-HVDC. Based on the steady-state
and stability security constrains, the paper considers the re-
active power control scheme of the doubly fed wind induc-
tion generator (DFIG) and the influence of receiving sys-
tems impedance angle, and take the short circuit ratio

(SCR) as the evaluation indicator of the receiving systems.
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And the critical short circuit ratio (CSCR) is obtained based
on the different wind farm output. Then the the static sta-
bility with wind speed fluctuations as the disturbance and
transient stability are simulated on the platform of DIgSI-
LENT/PowerFactory. The results show that the SCR should
be more than 1. 6 when DFIG as the generator is integrated
to weak receiving systems. At last, some compensation
measures are given to reduce the CSCR, which can provide
the guidance to actual projects.

Keywords: offshore wind farm; weak receiving systems;
voltage source converter HVDC; doubly fed wind induction

generator; critical short circuit ratio

0 31 &

VTR b XUy T A G HARE . B
Tt KO . IR 2% ER) Tz K
E . HERR R, SR i KU R R R,
S54SR Aot Ty 3Rk, 1 R
R GRSk T Sk [3] 48 1 XL
FREG R I S50km BV AT g SO g KL 37, H
TR PR XUBIL . 28 H 052 s 8L 11 1 s L O
i B (VSC-HVDC) Jf 14, 3 B 8 4 s B VSC-
HVDC fE 8 R FI & T FASA — & W %, [A] i
VSC 72 it i 1Y [ 45 AH B 7t {45 1) 55 52 It &R G fit
HLOR AT REN

HeTE A X %4 VSC-HVDC I M i1 52 Fx T
B, nfEEJ Y Bard Offshore Wi H B F 2012 4F
iz, 2016 4 g R 1 B i KL 3 0T A

http: // xddl. ncepu. edu. cn  E-mail: xddI@vip. 163. com



555 1 PIEHEAE -

Wi ML 28 VSC-HVDC e 55 52 i R GE 0 i S as 474k 35

SEUA S5 A2 v L I E . SR, U RATLAE SRy & 2
BT DA% 7 0 2R G0 10 i 5 AR B L R A 3B 1T
Rt A FHR AW

A SCHER R Z R EFAN A . O VSC-HVDC
RHESS 32 0t RGNS ATRE M s @ VSC A8 3t 5 2 1l
Jr A, e F g 1, ek [5-6] DA
% L (SCROE S R) 4352 i 2 48 558 55 AR 4 LA B 5% M)
VSC-HVDC iz 7R i B AR 75 br H A8 1 H i b
T AR REBIE R 5 8 R Gt . Sk [7] M VSC 4%
A9 RGNS &, 8 AR T I
L L (CSCR) AR 55 238 T R g i, VSC A8 i %
Tk s mt, SCik (8] BI# TG A s 1T
Rt R 22 i R G [ B A Tl Fs R AS A E T AE
RAS . HEH B L R G852 g A2 A 55 58 T R G
Hr g s BRI ST Bk, 23T
P, W kAERER, EEZ R, H2E
SCHR FUR A T I AU B L R BOE T, WA A
HARMIGAE. Gk (9] T VSC 7 mFh4ahl
T T AT Z o R G AR E T L, R R
IR A B LG . SCRR [10] SR PR A s R B2 43 BT
T 2% R Ge R R AR AR R B AT R R, [R] B A
5 1A s AEAS R O R A AR e, (Hax s
SieRemiEAE LEPEAE/FE R, XTHEO,
SCHEk [11-12] $5H VSC 28 i I 20 5 12 i A i
T2 A2 GRFH T, B VSC Y dg 5l oIk i
i, CIRgERR B TR, ek [13 - 147 4051
PR T R R AR A AN D R R A s, AT
FEJFOR LA A A s il AR . AR Sk 2
KRGS & BB R S VSC %4l 0B A LA
MU RALZE VSC-HVDC B 22 55 52 %t 28 48 1) AH 5% 3C
ko H TR XML 5 15 58 & R LAE B 4T R R il
TR EAREARN, T5EHE AU KL% 55 52 07
RGN IG FHE T THE

AR e fE DIgSILENT/ PowerFactory | #
AL T2 VSC-HVDC (37 1 XU L 375 8K 322 55 52 i R 4t
R, BE IR R HE Bk 60km, 3 ek 1 HRORU s XU
M VSC i dntail =, RTLeREBT R,
P AN BT A AT S % L A BRI FUE R T s, [R5
&7 FESERR Tl H BB M R . e BAR RN
] KU 37 4 0 B S re G A B e, SR A X
SR BN T PRI AR M A 5, Ay Jg it AU
Yt TR LS AR K .

1 EEXEZ VSC-HVDC BEE#E55 =
i R G R R

1.1 EiEREIFHZ VSC-HVDC BEiE5E Fin R R 451

AT ST 1 235 K4 455 A0 0 55 A8 0 L A O AR TR
. HIMEE AR AR, VSCHVDC 241
ARG SR FH L PR R AR T A . 43y KU 3 00 A 3 3
(WEVSC) F e, A5 7 346 (GSVSC) . Hofij fb 45+
PN 1 pis.

Bl 1 HF VSCHVDC B9 32 im R S X 7 25 &
Fig. 1 The structure diagram of the weak receiving system
connected with the wind farm based on VSC-HVDC
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