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The paper ensures the vibration reliability of the centrifugal pump CPN 600-35 for
the water supply of an industrial circuit at nuclear power plants by improving its
technical designs. The main aim of the research is to develop an approach for
parameter identification of rotor dynamics and analyze the dynamic stability of the
rotor movement. For this purpose, the modified design of the centrifugal pump
CPN 600-35 was developed. Also, the main parameters of the rotor dynamics
model (e.g., equivalent stiffness and discrete mass) were evaluated based on the
parametric identification approach. Moreover, the eigenfrequencies and the
corresponding mode shapes of free oscillations were obtained based on the finite
element method. Finally, the dynamic stability of the rotor movement was studied
based on the developed mathematical model of its oscillations considering the
circulating and internal friction forces. Finally, based on the Routh-Hurwitz
criterion, the stability region of rotor movement in terms of the dimensionless
frequency and friction coefficient was analytically obtained.

Keywords: Energy Efficiency, Oscillations, Critical Frequency, Discrete-Mass Model,
Parameter Identification, Circulating Force, Internal Friction, Routh-Hurwitz
Criterion, Industrial Growth.
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