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COMPLETE EIGEN-SOLUTIONS FOR MULTILEVEL SUCKER ROD
VIBRATION SYSTEM IN VERTICAL WELL BY SUPER-INVERSE-POWER
ITERATION
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ABSTRACT: Mode-superposition analysis is an ideal and effective method to solve the axial motion of any
dynamic system such as multilevel sucker rod system in vertical well. In these problems of dynamics, the
eigen-solutions including eigin-values (main frequencies) and eigne-functions (mode-shapes), play an important
role in both theoretical study and numerical applications. Analytical eigen-solutions, however, are not always
obtainable, especially for such a general case as arbitrary multilevel sucker rod system, and hence as an alternative
approach, numerical solutions are frequently invoked. In this paper, the super-inverse-power iteration method is
used to compute accurate and complete eigen-solutions of longitudinal vibrations for multilevel sucker rod system

in vertical well. A number of numerical examples are given to show the excellent accuracy, efficiency and
reliability of the proposed approach.

KEYWORDS: Mode-superposition analysis, multilevel sucker rod system in vertical well, eigen-value (main
frequence), eigen-function (mode-shape), vibration, super-inverse-power iteration.
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