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Abstract: To address the large initialization errors in electromechanical transient simulation and
the insufficient reliability of static security analysis caused by diverse control modes of high-
voltage direct current (HVDC) systems under changing operating conditions, a steady-state
model of the DC system based on a complete set of nonlinear switching algebraic equations is
constructed, and an alternating iterative decoupled calculation method is proposed. By first
updating the DC injection currents and then solving the network equations, coordinated solution
of the AC/DC system is achieved. It is shown by simulation results on a modified 16-machine, 68-
bus system that the post-fault bus voltages directly calculated using the proposed method are
highly consistent with the time-domain simulation results, with errors controlled within 1%.
Good agreement is obtained between the critical clearing time calculated using the equal-area
criterion and the time-domain simulation result, verifying the effectiveness of the model in

capturing the mode-switching behavior of the DC system. The post-fault equilibrium point can be
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accurately determined using the proposed model and method, which are applicable to the security

and stability assessment of power systems incorporating HVDC transmission.

Keywords: high-voltage direct current; steady-state modeling; control switching; equilibrium

point calculation
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Fig. 1 Electromechanical transient model of the primary

system
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Table 1 Possible control strategies and feasibility of DM model
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Fig. 4 DM model control mode logic judgment diagram
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