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The paper considers the issues of choosing the optimal 
parameters of the regulator of automatic control systems with 
pulse-width converters taking into account their dynamic 
nonlinearity. Switching converters with voltage feedback are 
nonlinear dynamic systems in which nonlinear oscillations can 
occur if the controller parameters are incorrectly selected, which 
degrades the quality of the output voltage. The design of such 
systems, as a rule, is carried out using small-signal dynamic 
models that allow using the methods of the theory of automatic 
control of linear systems, but do not allow taking into account the 
possibility of nonlinear oscillations. When choosing the optimal 
parameters of the controller along with linear dynamic models, it 
is proposed to use nonlinear dynamic models of pulse-width 
converters, which make it possible to take into account the 
specific features of the nonlinear dynamics of systems of the class 
under consideration. In this work, using a specific example, the 
problem of a linear approach to the design of impulse power 
conversion systems is shown. An additional analysis of the 
system is carried out using the generalized mathematical model 
of pulse-width converters proposed by the author in one of the 
early  works  and  the  areas  of  the  desired  operating  mode  of  the  
converter in the space of the controller parameters are identified. 
The importance of refining the region of optimal parameters of 
the controller using nonlinear dynamic models is shown. The 
method for choosing the optimal parameters of the regulator is 
proposed, which excludes the occurrence of undesirable dynamic 
modes of operation of the converter in a wide range of changes in 
the load resistance and input voltage of the converter. The 
presented results were obtained for the first time and can be 
extended to a wide class of pulse converters of electrical energy. 

Keywords: pulse-width converter, boost converter, pulse-
width modulation, small-signal model, nonlinear dynamics, 
nonlinear oscillations, bifurcation, proportional-integral 
controller, dynamic mode, stability margin. 
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