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Abstract: Wind power generation is one of the most important
renewable source, offshore wind energy has become one of
the biggest segments in renewable energy sources during the
past decade. Utilization of voltage source converter based
high-voltage direct-current (VSC-HVDC) technology has
enabled more remote installation of windfarms and more power
generation. Several VSC-HVDC links are in planning all around
the world to connect the remote offshore windfarms to onshore
power grids. However, the high penetration of wind energy
brings some challenges for system stability, particularly during
the fault cases, VSC-HVDC is the solution for these challenges
due to its excellent flexibility. This paper summarized the
fault ride through solution of different windfarm connection
solutions, for VSC-HVDC system fault case is further analyzed
and studied. It shows how the DC-side voltage is influenced
by excessive energy in the system during the AC-side faults.
As a solution, it is proposed to utilize the DC-side chopper
to maintain the energy balance in the connected system. The
solution presented in this paper enables the fast restart capability
after the fault clearance, which is an important criterion for
reliable power grid.

Keywords: VSC-HVDC; offshore wind; fault ride through; DC
chopper; restart

OB XA AR EEE AL,
o BT R IR AR 1 S R B . (VSC-HVDC) AR
AT AT BB e A, (38 B V2 ) DX SRS KU R A A A T
fig, AIMNZFEAR WAL T RMERIG P ARE T . BRErHR
EEE A LN HIVSC-HVDCHi HL R G0k _E X373 A 2|
i b T R T AR . R0, KRR 23 R SR
P R TE ZPRAR, JUILTRE AR AR A B T~ KU 3 e F2
W Fa s, VSC-HVDC LA K A% 523 1 Bk A e 2 Bk
BRI ke o ARSI KU B A 20 R 45 1 R 2

ST T M4E, XFVSC-HVDC F 4 ik e 2 ik e dE A7 T
WE5E, 3T TR T RSB ARRE N B L TR s, 4R
TR E M PTEFERE LB (DC Chopper) R4EHE R0 H
A REAE AT 58 o ANy S AR e i AR L Lt
JRRBEST, DR R AT AR AT ER A T e S

KHEIE. ENHE; LA BREZES; DC Chopper; HJH

0 5l

il

W J7 R BB eI R iR i i . AR
WHm kR Z—, W K2 T4 R &R
EL 2k AT AR BRI B E B AR 7 . 2001 220174,
SR IXHL L2 N 23.9 GWHEK 2 17539.6 GW!, i
THASRM Ak SRR R b B K R 3 o XU I B e AL
e, M E RN R R g R, AR
P g, T XU He e 2 AR AR
JE2%3E K BT 20%") . BEEZEHLA AN, A
T I A AR R, (R XUAL I B B i 2 2k
RORE, X4 XL A S H ARk . AR
fegeiAc i Ty 23k, Y H R R S BT Y I SR
B ABH L RR BT A i K T ) Ty R A L 4 P R AL
WA ARG L. BEAh, 5 S IFE R4 20 25 A
#, THABMZEAE MR RS XA A EAT R
R F14) FEL T e R  fs 2 k ] ABE1, 2 B2 52 ) FL T) 22
SefaaEiat ™. R FHEET L FR IR # L
(VSC-HVDC) AR AT AL B E IR B4 A, (i 7E IS
M S B AT . HETEH SSERC A 2
M VSC-HVDCH T R EEEHE T 3748 A BIBE | 32



Vol. 2 No. 2

FEESE. NAFBLENBEAN VSC-HVDC REEMNITREIES TS 147

FL O %) AR, R T e R RS RIS IR P X 2R Gy
KA TE ZPRA R IE E BRI —, U R
B T00 T M e R I E0R, XS ELm VSC-
HVDCAHE R A5 6l R TGP X b2

—J5 T, AU W ok PR RS ZRA A, R
S B Rz — . E R ] 7 o e
XA A P8l eI B i R b XL
I A 0 H R 2 AN 30 B, RO R L T LA
F 2R DL 5 R Y H PR s BE . 5 — i
X TR EN, KRR R, —#
B & HLZS R L R GRS S AP AC, SRR 55 28 R
Gith G 22 3 F W S s, Bl RS R, 1
F I EERIE R, Qi P s VSC-H VD CHE il
B A TR A 592 SR MR k2> VS C-H VD C BN ) 2 4%
DR, i B R, 2 BRI MR B 1)
A S, AT BOAMIL R T2 I I 5 VS CHga
fiad LR P A

PRS- PR T DUt i) . D1 KL A 2%
A (L HGH R AR 1 T ) @ f F AT 4R AR RE LRI
KAEHB R IR BRI AR HAH
TN (A 3 H s T AR AR, TR L T ms Y L
TE 2 RO AR K, DRt XUBL 5 2 7 S B[]
P ARG D0 1) [ 1y 2R 4 A I 1 R IR ) R 1 L R
F, AR PRGN RO T e s )R AR
WA Hk, RWHLZEAL R 2 REPE e T X HL 3
PR AN e, T AR AL XL, HL Y
e AN R o R — 3y . BT RIRIA, 582
P SR AR e R, I FH IG5 58 1T DAl XUBLEACAS
2 FEL PR30 P 5, A R b sl /) TR0 i i o XL
HRZ B LS, 77, ANIRIE T XU 3718 17 R
EPEY. HRTERYN 2 2 g s A I R i AR
VSC-HVDCHifL #%4i ", ©.fBorWinl. DolWinl#l
DolWin2%3 H R F T 5528y 2.

AR SCRGENT LTI 1 XU S [ L R A 2R
Fiab, I FEEXVSC-HVDCH HL 2 Ge 7 H R A8 i
Gele R T R R R SR HEAT T T . WS T R
BEIS VSC-HVDC Y Hh REE DL R e 2L A il
XF ELUE LR AR . FERKRREE 0T, Q2R B AR
AFNEHAFER], W RGN TR ELIE AT, RERBR I
RIG WA BAS AWK E HRE ) o A SO I FH B I FE
AEHIBH (DC Chopper) i Fi [ Ml v i I 2R 4%
BB LA 1 DT AT TR AT, THE TR
U7 ZE J5 K MR R T ) ) i 22 25 A2k

1 B RZEE KK BB

TEAN ] E SERHIIX,  XUREL 42 AT 30 ST AH L A4 A
FL IR RLE AN [ L 5z 5 R A 1 A ORI i
B T SO 2 RE T . A D/ TE AR RE S SRR
o7 g ) R R

I ARRLE X WAL B T #IONEOKR, 55
HIME XU 75 A0S I 5 AT T AN () 2 2 ) ML
Unmpih 2 X LERLE

ity b XU R, 377 B i e 2 R ) S 2 F ) R A AN )
RTINS, DR 37 P R P s T P TS 2
T3 RV ZESR 4 s 18] 1 F s 35 20 3 6] P A TEAS 5 14
TE SR RN B AR5 IE W s AT, A il R B sk an
IR o DA G A 2 ) f T e A it g )1, IR
HL R AR 2 A AR 2R Oy (D b XU 39 I A R
F Bk R 20% bRk AL I, 37 A A KU LA IV, PR AEAS
JBiR 247625 ms; @i b XL I I i R AE 18T 1
LR ALZE L DL L mE, XU 37 A B KU LA PR TEAS
Ji LB AT o

1.2 T T T T T T T T T
1.1

1

09 |

0.8 |
0.7 |
0.6 |

Ulpu

S
0.5 -
04 +

03 |

02 |
0.1 |

B EEXEFREEFEER

Fig. 1 Offshore wind farm low voltage ride through requirement
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