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Fig.1 Schematic diagram of the demonstration project
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Fig.2 Equivalent circuit of photovoltaic cell
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Fig.3 DC-DC converter topology
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Fig.4 Topology of DC circuit breaker
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Fig.6 Block diagram of direct current control
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Table 2 Voltage of key point during
steady-state operation
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Fig.7 System voltage and current of DC side
during steady-state operation
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Table 3 Peak voltage at key position during
single-pole grounding fault on the DC side
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Fig.8 Overvoltage at key locations in the system
under single-pole ground fault
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Fig.9 Discharge path of capacitor during single pole
ground fault on the DC side of system
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Fig.10 Single-pole ground fault current on DC side
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Table 4 Peak voltage at key position during
pole-to-pole fault on DC side
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Fig.11 Overvoltage at key locations in the
system during pole-to-pole fault
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Fig.13 Pole-to-pole fault current on DC side
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Table 5 Voltage and current of DC side
under different grounding resistance
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Grounding fault on DC side of Suzhou Tongli
+10 kV flexible DC distribution system
YANG Jinggang'?, LIU Yang®, SU Wei', XIAO Xiaolong'’, SI Xinyao', ZHANG Xiaorong®
(1. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;

2. State Grid Jiangsu Electric Power Co.,Ltd. Nanjing Power Supply Branch,Nanjing 210019, China;

3. School of Electrical Engineering,Southeast University, Nanjing 210096, China;

4. College of Electrical and Information Engineering,Hunan University , Changsha 410082, China)

Abstract: Based on the parameters of the £10 kV DC distribution system in Tongli, Suzhou, the transient characteristics of DC

unipolar grounding and inter-electrode short-circuit faults are studied. Using the system structure and control strategy of the

demonstration project,the electromagnetic transient model is established in the environment of PSCAD. Many fault cases are

considered in our work,including the AC side,the converter side,the DC side,as well as the load side. The overvoltage and

overcurrent of the system are discussed. Furthermore ,the impact of grounding fault resistance on the transients on the DC side of

system is quantitatively studied. The simulation results indicate that there is a continuous DC component on the AC side in the

case of single pole to ground fault on DC distribution system. The converter is not blocked, and the DC-DC converter high-

voltage side capacitor is discharged. The grounding resistance of fault has a significant effect on the voltage and current

transients of DC side. The pole-to-pole ground fault produces a severe overcurrent, which triggers the converter overcurrent

protection , which triggers the converter overcurrent protection. The fault current is an important cause of the overvoltage. The

overvoltage at both ends of the inductive element is large ,which has little impact on the AC side of the system.

Keywords:: flexible DC;DC distribution system; modular multilevel converter ( MMC) ; electromagnetic transients ; overvoltage ;

DC side fault characteristics
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