522 % 45 2 4 H, R 7 E158 Vol. 22 No. 2

2024 43 H Journal of Power Supply Mar. 2024

DOI: 10.13234/j.is5n.2095-2805.2024.2.263 i 43 %5 . TM933 HRARAEHD A

B FXIZESEREN RS RS R

~

F U BRATR (R REaAR), M HETE !,

R oA vmerssamsi), A E?2
(1.E A L rd Aaal, b 2001205 2.k #5538 k 2 A 4 dr 5 oh 2 % 345 40 2 5 4
TE LB E, LiE 200240)

FE AT oA R B 0 KO A A LRI B 09 IS AL RO AT T A 0 B AR B R B R AR L A o S A
E4 5 A E AN A A O R £ S T AR LA L AR SR EFELAF R DA LM P REHR
H- B8 T Al PR R AT IR A e TS B JE A T A ik R A R ek B ) 69t ok 4
TR Tk, TR RS RB P A A EABRAE AR, LR ERFHERE GO, A A
FrR%EN, &£ Matlab/Simulink #5747 48 5 0945 AABEA 45 A28 RIRIE T 15 MU o 09 A 200
KRR MEERAS REGAABAR AT R, FR RS

m\ﬂ

Shutdown Strategy for Hybrid DC Transmission System in
Offshore Wind Farm

FANG Chen', WEI Xinchi', Member, CPSS, SHI Shanshan', YANG Jianpin',

CAI Xu? Senior Member, CPSS, FANG Zixi®
(1. State Grid Shanghai Municipal Electric Power Company, Shanghai 200120, China; 2. Key Laboratory of Control of
Power Transmission and Conversion(Ministry of Education), Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A shutdown strategy for a low-cost hybrid DC converter based on diode rectifier is studied. The shut-
down process of the auxiliary converter is divided into an energy feedback stage and an energy dissipation stage. At the
energy feedback stage, part of the energy stored in the capacitors of sub-modules is fed back to grid through the DC
transmission line under the active control. At the energy dissipation stage, the resonant capacitor and the capacitors of
sub-modules are discharged in sequence through a discharging resistor. The calculation methods for the discharging cur-
rent, capacitance voltage, and discharging time are derived, and the design method for the discharging resistor is also
given. The capacitors of the auxiliary converter can be discharged quickly and efficiently under the proposed shutdown
strategy without a high-voltage and large-capacity discharging resistor, which is conducive to the realization in engineer-
ing projects. Finally, a simulation model is constructed in Matlab/Simulink, and the validity of the shutdown strategy is
verified by simulation results.
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Fig. 1 Topology of hybrid DC transmission system
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Fig. 2 Topology of auxiliary converter
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Fig. 3 Schematic of operation of auxiliary converter
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Fig. 5 Control block diagram of energy feedback stage

based on Scheme 1
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Fig. 6 Control block diagram of energy feedback stage

based on Scheme 2
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Fig. 9 Simulation results of capacitance voltage during
the shutdown process based on Scheme 1

0.4

T4 fE i FE T

ir(¢)/kA

1.0 1.5 2.0 2.5 3.0 35
tls

E10 AR1EVHERERIEER

Fig. 10 Simulation results of DC current during the

shutdown process based on Scheme 1
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Fig. 11 Simulation results of capacitance voltage during

the shutdown process based on Scheme 2
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