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Abstract

In recent days, global shipbuilding companies have been increasing their productivity or
expanding their shipyards for a large amount of orders. Though, few researches about the
shipyard layout designs have been studied. This research presents a simulation—based
shipyard layout design framework to resolve the problems of the shipyard layout design.
The shipyard layout design framework was developed on the basis of systems engineering
method. The disciplined system engineering technique was guided by ISO/IEC 15288
during the planning phase of the shipyard layout design framework development. This
framework suggests that how efficient and effective shipyard layout design could be got,
that can satisfy the stakeholder of the layout. Furthermore, it is recommended that how the
proposed shipyard layout should be verified and validated by digital simulation model. It is
expected that the framework will contribute to not only the improvement of the existing
shipyard but also the construction of the new shipyard.
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Table 2 Super system’ s operation
characteristics
ST Operation characteristics
System
(MPost production planning along with
the pre production planning and the
estimated load at the dry dock
@Complex material flow and the
diversity of the block size (It' s not
Qutdoor | possible to consider the referential
block array, the block stock planning
and the T/P planning)
®The design spec. of the dry dock is
determined along with the planned ship
type.
MThe level of the load balancing
among the process module is relatively
high.
@The process is comparatively
Indoor standardized with the size of the plate
®Number of the facility determine the
production capacity of the production
module and the supply cycle of the
production.
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Table 3 Basic checklist of shipyard layout

Level Contents
MThe location of each factory and the
Fact mutual relation
L::/:J{ @Area of each factory
®Dominant Process
®Dominant Spine road
% Indoor shop
MThe location of each factory and the
mutual relation
@Area of each shop and the planned
capacity
®@The facility list of each shop
@®The stock area of the part and the
work—in—process
Lsal;gzt % Outdoor yard
M®The location of each factory and the
mutual relation
@Area of each shop and the planned
capacity
®The facility list of each work—stage
and the planned area of the PE & skid—
birth
@®The stock area for the block
(MThe decision on the location of each
facility inside of the shops
@The design of the routing path of the
Detailed material flow inside of the shops
Layout ®The design of the main stock inside
of the shops
®@Traffic road between operation
modules
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Table 4 Basic shipyard capacity planning

Super System Basic Shipyard Capacity Planning

(MAnalysis on the process and the
capacity of the skid birth and the
dry dock.

@ Production planning of the
grand assembly with the standard
unit process time and derive the
standard unit process time from
the specification of the planned
ship

®Calculation of the maximum size
of the block and the block volume
of the planned ship

Outdoor

(®Decision on the capacity of the
reference shop to come up with
the capacity (block production) of
the outdoor yard

Indoor @Decision on the tact time of the
each indoor shop considering the
capacity of the reference shop,
which is coming from the capacity
of the critical shop
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Fig. 3 Shipyard layout process analysis
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Job C

- Target Product Mix

- Preliminary shipyard layout design map
- Primary area by Operation Module

- Expected cycle time by Operation Module
- Material amounts by Operation Module

Preliminary Layout Design Criteria

Operation Module Analysis

Operation Type 1 : Operation Type 2: Operation Type 3 :
Job Shop Cell Shop Line-flow Shop

— Job Shop Design —— Cell Shop Design — Lineflow Shop Design ———

Operation Analysis Operation Analysis
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& Dimension

Facility Selections
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Determine shop type - ‘L’ type

- ‘S’ type
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Activity Relationship Chart Spimension
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Activity Direction Modify

- —
Planning
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Fig. 6 Classified Shop design process based on flexible layout methodology
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