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Research on the fault location method and protection configuration strategy of
MMC based DC distribution grid

SUN Gang', SHI Bonian', ZHAO Yuming®, LI Shupeng’
(1. Beijing Sifang Automation Co., Ltd., Beijing 100085, China; 2. Shenzhen Power Supply LLC, Shenzhen 518048, China;
3. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: A protection configuration strategy and fault location method of the demonstration project of flexible DC
distribution system in Shenzhen is studied. Firstly, focusing on the topology structure of the project, the protection area of
DC distribution network is divided. Secondly, an overall protection configuration strategy is presented considering MMC
and the system’s faulty characteristics. Thirdly, as the new feature of the load and micro grid being connected with the DC
line with “T” type, the protection configuration and fault location method of DC line single-pole fault, double-pole fault
and broken line fault is proposed. Lastly, the simulation model of MMC based DC distribution grid is built on
PSCAD/EMTDC, and the simulation results verify the effectiveness of the protection configuration strategy and the
correctness of the fault location method.
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Fig. 1 Main wiring topology structure of Shenzhen VSC-DC

distribution network
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Table 1 DC cable line parameters

] K km 2 /O

L1 2.3 0.065 09

L2 1.8 0.050 94

L3 1.9 0.053 77

L4 0.9 0.025 47

L5 0.9 0.025 47

T2 EMRBHBENSE
Table 2 Voltage and capacity of VSCs

R SRR HLHE faas UitiESe
MMC1 10 kV ac/+10 kV de 25 MVA AU HL
MMC2 10 kV ac/+10 kV de 25 MVA AU HL
VSC1 +10 kV dc/380 V ac 8 MW AL A4
VSC2 +10 kV dc/400 V dc 2.5 MW JER/ AT
DCSSTI1 +10kV dc/400 Vde  -3.5~5MW  AZuii%m
DCSST2 +10 kV dc/400 V dc 44 MW HRMH
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Fig. 2 Protection area partition of DC distribution network
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Fig. 3 Protection scheme and measurement point of AC area
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Fig. 4 Protection scheme and measurement point of MMC area
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Fig. 5 Protection scheme and measurement point of DC area
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