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Study on the influence of load fluctuation on overvoltage and overcurrent of a VSC-DC distribution system
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Abstract: The VSC-DC distribution system has become an important trend for development of the smart grid because of its
advantages. Analysis of overvoltage and overcurrent in typical faults and their protection methods is a key aspect. Because
the loads connected to the VSC-DC distribution system have characteristics of fluctuation and intermittence, this paper
studies the influence of load fluctuation on overvoltage and overcurrent of a 10 kV two-terminal VSC-DC distribution
system. The generation mechanism and influencing factors of overvoltage and overcurrent under fault and the influence of
load fluctuation on overvoltage and overcurrent are analyzed, and the equivalent modeling method of loads for subsequent
research is proposed. First, according to the topology of a two-terminal VSC-DC distribution system, a simulation model is
established in PSCAD/EMTDC. Secondly, according to the topological structure of the plug-in devices, the generation
mechanism and influencing factors of overvoltage and overcurrent under pole-to-ground fault and pole-to-pole fault at the
line side of the plug-in devices, as well as the influence of load fluctuation on over-voltage and overcurrent are analyzed
theoretically. Finally, the influence of different load fluctuation modes on overvoltage and overcurrent under pole-to-ground
fault and pole-to-pole fault at the line side of the plug-in devices is verified by simulation, and an equivalent load modeling
method is proposed.
This work is supported by National Natural Science Foundation of China (No. 51807068).
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Fig. 1 Topology of +10 kV VSC-DC distribution system
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2 EAGEKRHN RS EENT R
Ml 28 18 53 4

2.1 BiREHERE

2 8 B R G0 A BRI b B R A T
Jes Tt FRRE RN, Rt B e Hh
ST AT P B0 RGP . Y RAEK
A PR Y, DA T A s 1 AR A B
R A, IR R PR R R A 2, T A R A R s
¥ BTN IE R IBATI I 2 £, DRI e S ) A7 %)
el bEr A e i, e rd s i 4 o
B QD& mAE i EHR AR, @K
MMC(Modular Multilevel Converter)]a] 3 i [ A} Hi,
KA.

b SR
Hint  Hit

AR B A

FL oL HL 2

®_

]t o

U

 Smssin

211
&S

4 JEMPEIR A TTRITE

Fig. 4 Charging process of normal pole capacitor
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Fig. 5 Discharge circuit of pole-to-pole fault at the
line side of DCSST
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Fig. 6 Discharge circuit of pole-to-pole fault at the
line side of DCSST after blocking
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Table 1 Converter station parameters

ZH Witk 1 et 1
LR A v R MMC
R AR SRR
B 25 B/MVA 25 25
LI E kY +10 +10
B AE KA 1.25 1.25
TR 25 25
TR A B/ F 31178 31178
B T /mH 25 25
LU P (BEAK)/mH 8 8

R2 BEORESEANRTSH

Table 2 Plug-in devices and loads parameters

BH DCSSTI VSsCl1 DCSST2 VSC2
Bl I
G 400 Vde 380 Vac 400 Vdc 10 kVac
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