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Fig.1 Schematic diagram of MMC-HVDC
bipolar short circuit fault
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Fig.2 Bipolar short circuit fault current
development process
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Fig.3 MMC equivalent circuit before
converter station block
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Table 2 Peak value of fault depth
coefficient during lockout
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Fig.10 Simulation results of bipolar short circuit fault
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Fig.11 Schematic diagram of fault clearing process
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Table 4 Comparison of the time when a fault is
cleared on MMC1 at different fault locations
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Table 5 Comparison of the breaking current of MMC2
circuit breaker at different fault locations kA

T 7 L U

. A

[ XA TR A
A 3.77 2.77 1.00
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Table 6 Comparison of the time when a fault is
cleared on MMC2 at different fault locations

Wi BRI ms it Gt
M8 wmn g ME/ms /%
A 21.0 10.0 11.0 52.4
B 19.0 8.5 10.5 55.3
c 18.0 8.0 10.0 55.5
D 11.8 73 4.5 38.1
E 7.8 6.8 1.0 13.0
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Table 7 Four-terminal flexible DC
power grid parameters
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terminal flexible DC power grid
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Adaptive current limiting control strategy for MMC-HVDC

under bipolar fault conditions
WANG Shuo', HE Baina', CHENG Ting®, ZHANG Dongjin' , DAI Weihan', WEI Yuanlong'
(1. School of Electrical and Electronic Engineering, Shandong University of Technology , Zibo 255000, China;

2. Wuhan NARI Limited Liability Company, State Grid Electric Power Research Institute, Wuhan 430077, China)
Abstract ; Direct current circuit breakers (DCCBs) are extensively utilized in flexible DC transmission systems, with their cost
being intricately related to the breaking current. An adaptive current-limiting control structure tailored for half-bridge modular
multilevel converters (MMCs) has been developed with the aim of reducing the breaking current of circuit breakers. By
examining the short-circuit current characteristics on DC side of MMC, the variation in the input impedance amplitude of the
converter station is utilized to indicate the extent of the fault. The coefficient K;,which defines the fault depth of the converter
station,is determined. K is incorporated into the control structure of MMC to align it with the reference value of the bridge arm
voltage. A proposed method for adaptive current limiting control addresses DC side short circuit fault of MMCs. The model of the
half-bridge MMC flexible DC transmission system is created using power systems computer-aided design/electromagnetic
transients including DC (PSCAD/EMTDC) platform to model the clearance of DC side short-circuit faults and validate the
effectiveness of current limiting control. The simulation results demonstrate that the proposed adaptive current limiting control
technique can effectively implement differentiated current limiting control depending on the diverse fault depths of MMC. The
breaking current of DCCB is reduced and the fault clearing speed is improved by this approach.

Keywords : flexible direct transmission system;direct current circuit breaker ( DCCB) ; modular multilevel converter ( MMC) ;

adaptive current-limiting; fault depth coefficient ; differentiated current limiting control
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