044 5511 R ¥ R

Vol. 24 No. 1
2026 4E 1 A Journal of Power Supply Jan. 2026
DOI: 10.13234/j.issn.2095-2805.2026.1.262 HRESES: TM28 XEREMS: A

EF DR A VSC i EXE HVDC &Z4%H
HEXIEITIE S
Faetl FFRL ik #°, kR

(L& AR IR RFRRBEES ATFRALIT, MiE 411101; 2.8 HAE K Fhud T4
IR, ME 411201; 3.d TARFREA 58 IEFR, HE 411104)

HWE: AT FNEERADL SR ASFH A B4R, BET 1LAATHE AL DR(diode rectifier) &
JE #7% HVDC(high-voltage direct current)#i ¥, % e @ & R 427 25 V SC(voltage source converter) HVDC #r ¥ % %t
HBBATH A IEH Tk, X 2 £&% 3 5% LR ¥ Y% OWFs(offshore wind farms)if 4, VSC-HVDC #r& & %
BHE LAY Mg & AR BP A T4 VSC-HVDC #r ¥ £ %2 3 Bk 469 0 o 3 -4 k35 4) OWFs #9 &,
., % OWFsEAY) £#id VSC-HVDC #r& # 4A o oh R AHAnT, OWFs & EF %, DR-HVDC #r# £ 4eifk
&, eI LR R Mid it DR-HVDC & %454 OWFs F7 & e 2h F48, w A% F W VSC-HVDC #ré 2 %@
SRR FTHRFEAIEH; % VSC-HVDC #ird 2 ettt ey o 2 5 2 AR it , DR-HVDC #r v & a4
B3 E M, T iR R ELET VSC-HYDC #ird 2 22 UA T LB A% EFiE47, — 2 OWFs#ANiE
47, DR-HVDC s 2 ¥ AshiE . ®Je, AL RBIET TR =09 A stk fa i AL,

KEIFE: B EREY; SEALR; —HEERET; WERTAE; MEREH,; FREFTHEH

Parallel Operation Control of Offshore Wind Power HVDC
System Based on DR and VSC

NING Jinye', QIN Shigang®, XU Qian®, HUANG Chengju*
(1. Indtitute of Big Dataand Artificia Intelligence, Hunan Electrical College of Technology, Xiangtan 411101, Ching;

2. School of Mechanical and Electrical Engineering, Hunan University of Science and Technology, Xiangtan 411201, Ching;
3. School of Electrica and Information Engineering, Hunan Ingtitute of Engineering, Xiangtan 411104, China)

Abstract: Towards the goal of a high percentage of friendly consumption of offshore wind power, a novel control
method for the parallel operation of a high-voltage direct current (HVDC) transmission system based on diode rectifier
(DR) and an HVDC transmission system based on voltage source converter (VSC) is proposed. Both of the two
transmission lines are connected to offshore wind farms (OWFs). The VSC-HVDC controls the voltage and frequency
of the offshore AC power grid, i.e,, the voltage of OWFs is controlled based on the active power balance of the AC
busbar of VSC-HVDC. When the injected power of OWFs exceeds the active power reference value of VSC-HVDC,
the voltage of OWFs will increase, and the DR-HVDC will be activated. In this case, the offshore AC power grid
transmits the required power value of OWFs through the DR-HVDC line, while the system frequency is controlled by
VSC-HVDC by meeting the reactive power balance. When the power transmitted by VSC-HVDC is the same as the set
value, the DR-HVDC will be automatically shut down. The significant advantage of the proposed method is that the
capacity of VSC-HVDC is only used to support the norma operation of the system. Once the OWFs are put into operation,
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