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ABSTRACT: The self-commutated current source converter
(SCC), which is composed of self-turn-off devices, has the
characteristics of high power density, controllable power factor,
no commutation failure, and flexible connection to the power
grid. It has a broad application prospect in the field of
high-voltage DC transmission. Aiming at the engineering
application, this paper combined with the theoretical analysis
and engineering requirements, analyzes and summarizes the
key technologies of controllable current source HVDC
transmission from five aspects: topology, modulation methods,
control strategies, screening of power devices, and consistency
of device voltage sharing, figure out the focus of the above five
key technology research and their compatibility with
engineering. Finally, the focus of SCC optimization,
application prospects and problems that still need to be
concerned are analyzed and summarized.

KEY WORDS: the current source converter; high voltage
direct current (HVDC); control strategy; self-turn-off device
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Table 1 Performance comparison among

the different topology
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Table 3 Performance comparison among

the different control methods
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Table 4 Parameter requirements of the device under
the HVDC system
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Fig. 10 Structure, field strength and carrier concentration
of IGBT and IGCT
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Fig. 11 Normal ratings of available reverse-blocking-type
power semiconductor devices (IGBT: Ucgs, Icm; IGCT,
diode (D): Uprm, Ircom)
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Table 5 Parameters comparison among

different device combination modes
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Fig. 13 Voltage Waveforms of IGCT at Different
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Table 6 On state voltage drop and overvoltage of

reverse-blocking IGCT under different current

FLI/KA SRS RV T LR/ V || /KA S R BR/V S B R /kV

1 1.17 2.83 4 1.61 3.35
2 1.33 3.02 5 1.76 3.50
3 1.49 3.17 6 1.89 3.63
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Fig. 14 Voltage and current waveforms of IGCT in

natural off state
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