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Control Strategy of Offshore Wind Farm HVDC Transmission System
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Abstract: Different from high voltage alternating current transmission, high voltage direct current (HVDC) tech-
nology has advantages such as low line loss, reduced transmission corridor floor space, and no AC grid synchroniza-
tion problem. It is especially suitable for large capacity, long distance, and high efficiency power transmission sys-
tems. Compared with the traditional line commutated converter and the voltage source converter represented by the
modular multilevel converter, the actively commutated converter (ACC) has advantages, including simple circuit
topology, a controllable power factor, no risk of commutation failure, black start capability, and no need to con-
figure the energy storage capacitor on the DC side. It has wide applicability in the field of HVDC transmission,

especially in offshore wind power gathering and other applications. In this paper, a back-to-back HVDC transmission
system for offshore wind farm is proposed, in which ACC is selected as the converter in both the mainland and off-

shore converter stations. The mainland converter station adopts the high power factor operation mode with the switch-
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ing frequency of 50 Hz, and the offshore converter adopts the pulse width module mode. The mathematical models of

the mainland converter station and the offshore end are established, and the black start method and steady-state power

transmission characteristics are analyzed. A control strategy for DC current control of the converter station at the land
end and AC voltage control of the converter station at the offshore end is proposed. A 500 kV/ 1 000 MW simulation
model based on ACC offshore wind farm back-to-back HVDC transmission system is built in PSCAD/EMTDC.

The simulation results verify the correctness and effectiveness of the theoretical analysis and the proposed control

strategy.

Keywords: actively commutated converter; offshore wind farm; high voltage direct current transmission system;

black start; power transmission
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Fig.1 Circuit principle diagram of the HVDC system of
offshore wind farm based on ACC
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Fig.4 Control diagram of the mainland converter

B TR Toe FIETRHEIRAEE Lo wer 1Y
REHEIELN PSR, 158 Kfimdt s ACC
(R fih & ff1 o, KBS T LI LR 0ty abe 38 3 BAHER
PLL 738022 Mie A AHAL 6, Bk BEp AR 34



2021 412 H

ZRETAREE . ST ACC BAie b XU 3778 1 LUl HL 2R e o SR

+ 1245 -

ACC1,ACC2 W/ e B | il & 1 o FIFEL I
FEARDE 6, A=, ACC1, ACC2 X i Fifi & A5 5, Fs il
X (R ) AR 2R
2.2 BEEImBRIhE IR

BRI RS 1 B AR, — AP
T A T Oy LU P U PR A [ . I F T S B A
EAEIG A 2 BB, B A v it sl 25 1 A2 T L
it B XL A B L B R sk RE i, St U3
(1 585 311, I SR KUrE 3 38 0 2 91 I B R AR 1 3 I
CER/S

R it B e 3 3 A2 ) B PO, X T g A O
s, AT DR LA ) SR BT A6 B R TE A 1 ACC
WA, EHIAEE WA 5 PR, B = AR AR R
e RN M e FE A AR R T, 0% R 383 L 5 25 (H A Al
D7, SCHAME T RFEER) dg oS 558 ES %
510 dg eIk zEgst PLEEHESFH—b 2 )5, 15
FNARIEE ) dg 4yt FIESUEEIRE mg F1 m, 5280 2
KAD , B mg.m, EAN PWM 18 B e 15 5|
ACC3 Fl ACC4 Xf N il & A5, T hilxef g g 2y 5
AR

(m§+m;)<m2 (11)

max

. pwm| Stk
L

B 5 BERRRGEGIER

Fig.5 Control diagram of the offshore converter
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Fig.6 Simulation results of the mainland converter
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Fig.7 Simulation results of the offshore converter
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