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A Method of Simulation for Switched Power Converter Based
on Nonlinear Iterative

YIN You —wei', MA Xi - kui*®, BIAN Gang - ying'

(1. The Missile Institute, Air Force Engineering University, Sanyuan, Shaanxi 713800, China; 2. School of Elec-
trical Engineering, Xi'an Jiaotong University, Xi'an ’;’10049, China; 3. Key Lab. for High Voltage Engineering
and Electrical New Technology under the State Ministry of Education, Chongging 400044, China)

Abstract: An algorithm for simulating switched networks based on nonlinear iterative method is presented. Using
this algorithm, an algebra equation is transformed into an ordinary differential equation (ODE), and then the nu-
merical method is used to obtain the steady state of the ODE. The steady state is just the root of the algebra equa-
tion. The commutation time can be evaluated precisely and exponential matrix can be requested by precise compu-
tation for transient analysis. Compared to the conventional approaches for algebra equation, the nonlinear iterative
method is provided with wide convergence range, high precision, high efficient compare with other iterative methods
and it has no need of using derivative in the course of iterative. The simulation results to illustrative example indi-
cate the correctness and efficiency of the presented algorithm. It is a new thought to simulate switched power con-
verters.

Key words: nonlinear iterative; numerical method for ordinary differential equation; switching instant; switched

power converter



