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Fig.1 Topology of seven-level forced commutated current source converter
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Fig.3 Simulative waveforms of steady-state current
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Fig4 Experimental waveforms of current
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Test and analysis of passive inversion for
seven-level current source converter

YANG Baofeng', WANG Zhiwen',LUO Zhenpeng', WANG Zhihe',HAN Junfei’®
(1. Electric Power Institute,Inner Mongolia University of Technology,Hohhot 010080, China;
2. Inner Mongolia Power Research Institute,Hohhot 010020, China)

Abstract: Common thyristor converter valve is unable to turn off currents by itself and commutates with
the help of the grid voltage,so it is not suitable for the passive inverter circuit without AC grid. In order
to apply the thyristor valve in flexible AC / DC grid,the cascaded current source inverter is constituted by
using the parallel twelve-pulse thyristor converter as the front stage and the seven-level DC current distri-
bution unit as the back stage. The seven-level DC current distribution unit not only realizes the dynamic
average distribution of the DC bus current, but also forms the periodic DC current zero crossing section,
which provides the zero current switching condition for the twelve-pulse thyristor converter,so as to realize
the forced commutation of thyristor converter valve. The external characteristics of the thyristor converter
valve which realizes forced commutation are equivalent to the fully controlled reverse voltage-blocking device,
so the converter can realize passive inversion. Based on the detailed analysis of the circuit topology and
modulation method, an experimental device of seven-level flexible DC converter with rated power of 0.5 MW
is designed, which employs the three-phase resistance as the load to carry out the passive inversion experi-
ment. The test results verify that,under the high current condition, the controlled shutoff of thyristor con-
verter valve under the cooperation of multi-level DC current distribution unit is feasible and reliable.

Key words: thyristor converter valve;seven-level;forced commutated; current source converter; passive inver-

sion;cascade
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