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Abstract

Automatic control of modern ships and their separate mechanisms and
devices working processes represents the mean to improve their structures and
operation properties.

In modern times, are automated and being automatizing marine ship
practically all equipment, machinery, electric power systems, support mechanisms,
navigation systems, anchoring, towing and other installations including to the
ship's technical facilities, are tasks of complex automation and management of
facilities complex systems.

Ship course and location control systems that perform the main task of
navigation, relating to according stated task and qualitative criteria for ship's
precision and safe control, in turn, the ships automated drives mostly represents
complex multi contour electro hydraulic and electro mechanical drive systems.

The same complex dynamic systems include: 1) equipped with the control
of direct and indirect action regulators ship Diesel installation with crank shafts
rotation frequency regulation as well as automation towel equipment automatic
control systems.

The objective of work is the development of ship's local automated course
and location control, power plants crank shafts rotational frequency regulation and
towing devices complex dynamic systems new schemes, dynamic analysis and
synthesis methods and techniques, directed towards improving the quality and
effectiveness of systems under study.

For achieving the objective of in tasks of research are included:

— Analysis of the current state of modeling, development of methods and
techniques of their dynamic analysis and synthesis of systems under study and
formulation of further research tasks;

— Formulation of required for the solution of further structural and parametric
optimization tasks of having complex electromechanical structure vessel's
location and course control systems basic scientific approaches;

— Due application of formulated approaches construction of dynamic structural
schemes of system under study, transmission functions and regulated coordinates
expressions, as an integral part of the synthesis method under study;

— Revealing of basic principles of structural and parametric synthesis and
accordingly of transition processes the establishment of synthesis procedures;

— Research of vessel's location and course control for specific types multicontour
systems, revealing of developed methods and systems features and quality of
effectiveness;

— Directed of aimed for the solution of further tasks vesssel's diesel power plant
crankshaft rotation frequency having complex systems of regulation parametric
synthesis development of new models;

— Construction of mathematical models of the dynamics and dynamic structural
schemes of vessel towing winch automated control electromechanical system
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with taking into account of elasticity in the mechanical part revealing of
regularities of required for solution of dynamic the analysis and synthesis
issues.

The scientific value of work includes:

— In relation with certain mathematical models, certain procedures and analysis
and construction of methods and in overall of the vessel's multicontour course
and location control drive follow-up systems synthesis developed optimization
synthesis method was applied new methodological approaches;

— Vessel Diesel power plant crankshaft rotational frequency regulation systems
and towing winch drive automatic control systems the new dynamical models
and required for their research methodological approaches.

Practical value of the work represent in the results of research of dynamic
analysis and synthesis methods for drive systems under study, aimed to improving
the quality and efficiency of the vessels electrohydraulic systems.

The authenticity of scientific provisions, conclusions and recommendations
is provided by application of mathematical modeling, scientifically justified
methods of structural and parametric synthesis of complex regulation systems.

In the introductory part is justified the urgency of dissertation work. An
overview of used in vessels equipment automated systems is carried out. Are
considered the applied in vessel’s course and location control systems used follow-
up systems, in particular, widely used electric-hydraulic or electromechanical
drives, vessel’s diesel plants crank shafts rotation stabilization dynamic systems and
these systems structural and constructive features.

Are analyzed related to vessel’s towing devices construction and operation
issues. It is noted that in this system are widely used automated electromechanical
systems.

Are conducted modeling and research issues of dynamical systems under
study.

In the consideration part of work are considered widely used in the vessel's
course and location control system drives. For the further improvement of
dynamic characteristics of the multi-contour system under study is proposed
parametric and structural synthesis with application of the additional corrective
links.

The electromechanical systems with taking into account the elasticity in
mechanical parts are considered.

Are proposed systems transformed structural schemes and mathematical
models that give the possibility to obtain the regulated coordinate expressions
related to desired parameters as linear dependencies.

Has been developed the methodology of synthesis according to the given
transition processes with respect of electro-hydraulic, as well as electromechanical
systems.

For the approbation of research formulated procedures were conducted
design studies of electro-hydraulic systems, which demonstrated the effectiveness
of practical engineering methodology developed for the synthesis of the desired
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processes, as well as its proximity to the further improvement of facilities in terms
of their characteristics.

In the vessel’s Diesel plant crankshaft rotation stabilizing device dynamic
systems models with separate functional elements, in particular based on the
models of existing transmission from the crankshaft up to blade shaft, are
constructed mathematical models of the structurally complex indirect regulation
dynamic systems with respect to hydro-volumetric, as well as mechanical
transmissions. Is justified the advisability of application of accordingly of stated
transition process in systems under study for further dynamic studies.

For the further improvement dynamic mathematical models for applied in
vessel’s towing winch ships easy automatic electromechanical systems separate
functional elements and the whole system under study. Clearly are marked the
advisability of elastic characteristics of manual transmissions and towing cables.

Due taking into account the mentioned with consideration of constituent
elements modeling and issues of their linkage are constructed dynamic models of
whole system. In solution of mechanical part modeling issue is applied from multi-
mass system the original methodology of transition on two and three mass models,
based on the application of imaginary frequencies characteristics.

Are constructed transformed models and is proposed original methodology
of dynamic research, based on the separation of vibration component and original
approaches of analysis.
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