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Fig.1 Topological structure of DC controllable arrester
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Fig.2 Simulative waveforms of DC bus-to-ground

short circuit fault
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Fig.3 Topological structure of DC hybrid
controllable switch
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Fig.6 Variation curves of thyristor transient
maximum junction temperature along with

duration of short circuit current
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controllable arrester is not broken down
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(NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract: LCC-MMC (Line Commutated Converter-Modular Multilevel Converter) hybrid cascaded system has
many unique advantages. However, its low-voltage MMC (Modular Multilevel Converter) consists of multiple
VSCs connected in parallel, which will cause overvoltage of low-voltage DC bus under AC-side fault. In
order to suppress MMC overvoltage, it is proposed to install a DC controllable arrester at DC bus side.
The overvoltage mechanism of MMC under AC-side fault is theoretically analyzed. The topology structure
of the DC controllable arrester is proposed. On the basis of in-depth analysis of the different operating
modes of the DC controllable arrester,the limit current withstand capability required for DC hybrid control-
lable switches is given. In order to realize the rapid trigger of switches, the series thyristor valve group
scheme is proposed in the DC hybrid controllable switch. The transient junction temperature of the thyristor
valve group under the limit current is studied by the Cauer calculation model of thyristor,and the designed
scheme is verified. Based on the system parameters of a planned DC project,the parameters of DC control-
lable arrester are designed and the main equipment layout scheme is given. The simulation model of the
system is built based on the PSCAD / EMTDC platform,and the effectiveness of the proposed DC controllable
arrester topology on MMC overvoltage suppression is verified.

Key words: LCC-MMC hybrid cascaded system; converter overvoltage; DC controllable arrester; DC hybrid

controllable switch;transient junction temperature of thyristor
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Fig.Al Equivalent charging circuit of energy feeding in DC side submodule
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Fig.A2 Flow circuit of DC side short circuit fault current
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Fig.A3 Switch trigger sequence of DC hybrid controllable switch
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Fig.A4 Cooling schematic diagram for thyristor
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Table A1 Parameters of DC
controllable arrester
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Fig A5 Schematic diagram of DC controllable arrester

b, B P Pkt A RO N B RO Frx, BB ATHEEI) Foons IR ALEHLAS Roc IFIKTE Frx Pidi; 21

SRR TF R Ky IFIRTE Feony P, -5 PUHEHUIT G Ko FI55H BT R Ks IFEK



% ) & % iR B

500kV/AC

&Y FE P

+800kV/DC

fod B 2%

JV/A\00S

+400kV/DC

HUA R E

R e
i@ BPS L TR T
%) | F e |k
it iy
; FCOﬂtI’ g E é

[E A6 BRI AR UG TE R IR

Fig.A6 Verification circuit diagram of DC controllable arrester
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