LERECIC AR U
202241 H

XERS: 2096-5125(2022) 01-0023-14
DOI: 10.19705/j.cnki.issn2096-5125.2022.01.004

=

ETERRCZ BRI

EBRAEREEAR

Journal of Global Energy Interconnection

hESHESE: TM721.1; TM561

Vol. 5 No. 1
Jan. 2022

HNEEERRFGE RN

S PEPRIRI AR S

MERSA T, B, FEE, EB, N

(ZMBEIRFUAIREEEIEER, HR4

ZAF 730050)

Research on Current Limiting Technology of DC-side Fault of High Voltage Direct Current System
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Abstract: With the rapid development of flexible high voltage
direct current (HVDC) transmission technology based on
modular multilevel converters, problems such as the limitation,
and the difficulty of opening and closing of the DC-side short-
circuit fault current have become research hotspots. The fault
current limiting technology quickly limits the peak value,
and rise rate of the DC fault current, thus providing powerful
conditions for rapid isolation of the DC circuit breakers. In this
paper, we proposed two technical schemes of fast fault current
limiting, based on existing hybrid DC circuit breakers: a new
DC fault limiter and DC circuit breaker matching scheme, and
a hybrid DC circuit breaker scheme that combined a current
limiting circuit. Through the current-limiting inductor, the rise
rate of fault current could be suppressed at the initial stage of
fault, and the current-limiting resistor and capacitor could be
put into operation quickly during the fault, and then the inductor
current-limiting circuit and capacitor discharge circuit could be
introduced. It not only reduced the peak value of fault current,
but also reduced the energy consumption pressure of the arrester
in the DC circuit breaker. Moreover, the rapid breaking of the
fault current on the DC-side was realized. Lastly, a PSCAD/
EMTDC simulation was employed to verify the feasibility of
the schemes. The results showed that the two proposed topology
schemes could effectively reduce the fault current, the arrester
energy consumption, and achieve breaking of DC circuit breaker
reliability.
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Fig. 1 Fault current path before converter station block
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Fig. 2 Equivalent circuit of capacitor discharge circuit
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Fig. 3 ABB hybrid DCCB structure diagram
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Table 1  Simulation parameters of two-terminal system
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Fig. 4 Breaking current waveform of ABB hybrid DCCB
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Fig. 6  Arrester energy dissipation waveform of ABB hybrid DCCB
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Fig. 8 Steady current direction of new DC FCL topology

faf oL, RGME IR H 84T FFCLE BB A .
RIFCLAA% HabH
R=~0 (3)
2) R B R AR IS, i R R A e G 9
LR
Wk &R, FCLARBARGRT, BRI %
Ly LPAFAE, WBE 0 Je i v i 1) TR A5 2 24
. FCLEARGG, Yk i i It i 213 B
iF, STEVAAIGBTIRZT, . T A (55, (i AT p40
RAE, BTk S8 {55 . mDCCBA 4I5S
UER, FCLA AL FIL IR H FR i e i, B9 L B Ry



Vol. 5 No. 1

WEesA, & EFERUSHTIERBNS EERRRERUSTERMIARHR 27

9 FBVERFCLIAFMSPE B R 3]
Fig. 9 Current direction at fault of new DC FCL topology
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Fig. 10 Equivalent circuit of new FCL at action stage
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