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Fig.1 Topological circuit of valve V, at turning-off time
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Fig.2 Equivalent circuit of valve V, at turning-off time
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Fig.3 Schematic diagram of damping
resistance selection
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Fig.4 Results of damping resistance selection

£ PSCAD/EMTDC H#% & 6 Bk ah e i a5 7 Fl
% R A B 1) W AR Ak R A DR AR B [ B R S
SRS TSR BT S B TR e S 80CR AT
SO TR R (€= 1.8 pF,R=47 Q) , i H 135
TE 1.4 A58 25 2 B R A 900 48 IR A B 46 i 1R 7 i
1 R BIE NI 5 B, Bl ERT L A28 s Al i o
A L TR R 347 KV, 2% TR AH 2o i 114 6 1B PR R Oy
485.4 kV WAL RECH 1.39, 5HI X R,=47 Q
BF (0 45 A 2ok vh R B 1.44 TR IR

500
— 500 1 1 1

0.29 0.30 0.31 0.32

37t 1 94 iy
HLHE /kV

5 i i W IR B TR R
Fig.5 Waveform of converter valve voltage
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Fig.6 Result of PSCAD/EMTDC simulation
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Modeling of reverse recovery characteristic and optimal design of resistance and

capacitance parameters for thyristor converter valve
HUANG Hua,FANG Taixun,LIU Lei,ZHANG Xiang, CHEN Chihan,CAO Dongming
(Nanjing NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract: As the thyristor converter valve is the core equipment of UHVDC power transmission,the design
of its resistance and capacitance parameters is related to its performance and even to the safety and
reliability of whole UHVDC power transmission project. A mathematical model of converter valve at turning-
off time is established based on the exponential decay model of thyristor reverse recovery current to solve the
calculation formula for the reverse recovery voltage of thyristor converter valve. The influence of resistance
and capacitance parameters on the reverse recovery voltage overshoot is summarized. A method for optimal
designing the resistance and capacitance parameters of converter valve is proposed,which considers the limits
of voltage drop rate at turning-off time,current rise rate at turning-on time,damping resistor loss,etc. A 12-
pulse converter model is built with PSCAD/EMTDC for validating the results of parameter design.
Key words: converter valve; reverse recovery; models; commutation overvoltage; resistance and capacitance

parameter; design



