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Research on the effect of DC side fault on modular multilevel converter
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Power System, North China Electric Power University, Beijing 102206, China)

Abstract: For the DC side bipolar short-circuit fault, firstly, the impact to DC side power and capacitor charging after
locking is analyzed, and then the suggestion for reducing the impact of fault on the AC side reactive power is proposed.
For the DC side monopole ground fault, simulation results show the impact that the stability of the system is connected
with the values of the grounding resistors, and suggestion is proposed in grounding resistor choice. For the DC side
disconnection fault, it draws a conclusion for the stability of the system in different control modes. In addition, the impact
of the locking time on the system is analyzed. Finally, the correctness of the above analysis is verified by the simulation of
a single ended and double ends half bridge sub-module DC converter system in PSCAD/EMTDC.
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Fig. 1 Structure of MMC
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Fig. 2 Fault current circuit after bipolar short-circuit of DC side
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Fig. 3 Equivalent circuit after bipolar short-circuit of DC side
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Fig. 4 Structure of HBSM
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Fig. 5 Capacitor charging circuit before locking sub

module after disconnection fault
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Fig. 6 Assumed capacitor charging circuit after the locking

of the sub module after the disconnection fault
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Table 1 Parameter of HBSM-MMC model
Us/kV Zs/Q Ug/kKV Lo/mH C/uF
10 0.3732+j0.314 17 0.04 3000

4.1 MR ERIL =

HIE 7 I, FEPVBUIRZS T, U PR it
o D)3 I F L P TS W A vy Tl B U R T P LA
Jieo U B AR I IR P, s i T 3
TorE A TSR R, A S R AR
(1SR i ¥ O/ v T 2 i
JE A B HAREAT AT R, DLORIE A
JRAIEAT o

HLZE L/

7 AETE R BENTK
Fig. 7 Capacitor voltage before and after locking the sub module
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Fig. 8 AC side injected power after fault
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Fig. 9 Influence of locking time on fault current
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Fig. 11 Characteristic of AC side grounding fault
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Fig. 13 Capacitor voltage of receiving end at different locking time
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