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State-space model and solution algorithm of an HVDC system considering a snubber circuit
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Abstract: To improve the accuracy of the simulation calculation of an HVDC transmission system based on state-space
method, a method for an HVDC system considering a snubber circuit is proposed. Valve current and snubber current are
used as state variables to model a thyristor. The voltage transformation relation of a converter transformer under different
working conditions is expressed as a unified form by a correlation matrix, so as to establish the state-space model of
converter and converter transformer, from which the state-space expression of primary equipment in an HVDC system is
derived simultaneously with the DC line model. Also, a calculation method of trigger angle in the control system is
proposed. A data interaction process between the primary equipment system and the control side system is introduced. As
a result, a high-precision solution of the mathematical model of an HVDC system is realized. Finally, algorithm results
realized by Matlab are compared with the simulation results of PSCAD, and the solving accuracy of the primary system
can reach 99.99%.
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Fig. 1 Structure diagram of converter valve
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Fig. 2 Converter transformers on rectifier side
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Fig. 3 Block diagram of rectifier side control system
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