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The shipbuilding production is a complex
and lengthy process, which demands careful
planning and timely decision-making.
Characteristic of an intermittent process like
shipbuilding is a large number of working activities
of different duration. Thus, it is necessary to ensure
work-in-process storage areas, which demand an
adequate space and a rather intensive use of
transport devices. Position of machines, transport
equipment and other devices within the process
does not change. The major changes in the process
are caused by diverse production programs.
Products of different purpose and geometries pass
through the same production process and incur
different work-loads on workshops, equipment and
work-in-process storage areas, which might cause
interruptions in production [1].

Problems encountered in complex systems
are efficiently resolved by simulation methods.
Mathematical and statistical analyses do not play
a major role in such systems, since they are not
realistically described by mathematical equations.
The literature does not offer an unequivocal
definition of simulation. The term “simulation”
would mean imitation, and the simulation
procedure, according to one of definitions, is a set
of activities ranging from real system modelling
to experimenting with a model and analysis of
results [2]. The simulation enables prediction of
steps taken in real production process and

recognition of unfavourable situations, such as
interruptions or bottlenecks in production. It is also
possible to monitor the effects of parameter changes
on overall process before the production in
workshop starts, when error corrections are much
more difficult and expensive.
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 Their approach also includes
methods that integrate these sub-models into an
overall model in order to run different scenaria and
identify global performance measures.
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2 AN EXAMPLE OF SIMULATION METHOD
USE IN SHIPBUILDING WORKSHOP

PRODUCTION PROCESS MANAGEMENT

The simulation method use in management
of production processes will be shown using an
example of situation analysis for a shipbuilding
workshop [11]. The data obtained from the shipyard
will be used to build a simulation model of the
shipbuilding workshop, define the production
program and carry out computer-supported
experiments. Analysis of results of an individual
experiment and comparison of results of a larger
number of experiments creates a database facilitating
quality decision-making on the production process
changes. Taylor ED software is used for modelling,
visualization and results analysis.
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Fig. 1. Shipbuilding process design elements obtained by simulation procedure
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Simulation model of the shipyard workshop
was verified and validated, ensuring the confidence
in suggested improvements of the technological
processes.

Experiments with model are used to analyse
different technological solutions for a production
process, and to anticipate situations in case of
investment into new equipment or when alternative
production programs are considered which might
affect particular stages in the production process.
Differently defined experiment scenaria include
changes in model parameters, and carrying out of
a number of experiments in a short period of time
enables a broadly based research, resulting in a
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database that makes it possible to evaluate status
of all the production process stages according to
the criteria such as efficiency of equipment and
devices, process duration or capacity of interim
stores. The analysis conclusions are used for
efficient management and decision-making process
in a real system.

An advantage of simulation procedure use
in production process management is that it enables
creation of a realistic model of the production
process and final product, and an approximation
of situations encountered in a real production
system to be used in production process control
and management. Complex production processes,
such shipbuilding, are too complicated to be
resolved by mathematical analysis, and simulation
methods have proven better for analysis and
understanding of their behaviour. Their application
is possible in already defined production processes
as well as in those, which are in a design stage.

Application of the state-of-the-art program
packages enables a more extensive use of simulation
procedures in production process control and
management than before. This is certainly due to
advancement in computer technology and capacities,
primarily in their operation speed and graphic
software. Advancement in program packages
resulted in their being user-friendlier; the users need
not involve in programming, coding and testing of
programs. Instead, they may focus on modelling,
experiments with model and analysis of results.

An advantage the state-of-the-art program
packages have is an option of 2D and 3D visualisation
of production process model, which facilitates an
experiment monitoring, detection of errors in model
creation and pinpointing of interruptions or
bottlenecks in the production process.
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