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Ship design software gets centralised
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Caption: The Tribon ship design system 
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Ship design software is gradually moving from lots of specialist design programs to a more centralised approach. Richard Pawling reports 
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With the ever-increasing pace of technological development and computing power, software of all kinds is constantly undergoing improvement. 

Ship design software is no exception.  

Traditionally, ship design systems have involved a suite of specialised design programs.  

Modern systems are moving to a more centralised approach, with a single digital model of the ship, containing all engineering information for the design.  This model feeds information into specialist modules, with a common interface and data format, for analysis of specific features of the design.  

Advanced data management tools have been developed to ensure configuration control over the design and to track changes and revisions.  These management tools allow control over the data flow throughout the entire design process, from initial and basic design through to detailed product design.  

Automatic and semi-automatic synthesis tools have been developed and included within the software suites to speed the development of structural scantlings, production drawings and other aspects of the design governed by rules and codes.

The use of centralised databases and models provides opportunities for concurrent engineering processes.  The level of detail, and hence confidence in the design, is increased at an earlier stage in the design process.  The amount of re-work required is reduced.
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Approach to software development 

Development and use of new software systems is occurring around the world.  

In the Far East, interest in the automation of shipbuilding processes leads to interest in more modern methods of design.  In Europe, shipbuilders and designers are adopting new systems to speed the design process and reduce costs, so making yards more competitive. 

Software development is an ongoing process.  Complex systems are frequently purchased under licensing agreements that include regular updates to modules and components of the software.  The last 12 months have seen several such improvements, and also major changes to some systems.

What follows is a summary of the major systems currently available for ship design.  Of course, a large number of specialised packages for FEA and CFD are still used.  Increasingly, the developers of the design suites are seeking to incorporate the functionality of these specialist products within their own software, or to provide direct links between the two.  
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Tribon

http://www.tribon.com

In mid-2002, Tribon Solutions released the latest version of its popular ship design software, Tribon M2.  One of the first users of this system was Daewoo Shipbuilding & Marine Engineering Co. Ltd of Korea.  This latest version builds on the success of earlier releases of the program.  

The basis of the Tribon system is the “Product Information Model”, PIM.  This is accessed by a number of modular programs.  The Initial design modules can generate hull lines and internal subdivision.  Other modules cover the calculation of hydrostatic data and hydrodynamic performance.  

At more detailed stages, outfitting modules for pipes and structure develop a 3-D model of the ship systems.  Production assembly drawings are generated directly from the PIM, and details such as the weld paths can be automatically generated from the geometry of the design.

New to the Tribon M2 software is the Data Management toolset.  This governs configuration control within the PIM, controlling the status of the objects as multiple users work on the design, and recording revisions.

An additional service offered by Tribon Solutions is a large internet database of accurate representations of standard parts and equipment items, which registered users can download for incorporation in their projects.
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Foran

http://www.foransystem.com

FORAN was developed by the Spanish company SENER.  A central database, the “Full-ship Product Model”, is used to store the design.  

Spatial features within the model can be given numerical or topological links, to maintain the design style.  

Hullform generation is through the use of NURBS, and the software can describe monohull or multihull vessels with symmetric or asymmetric hulls.  The hullform developed can then be used for naval architectural analysis and further design work.  Modules are included to estimate the hydrodynamic performance of the vessel.

A notable feature of the FORAN system is the accommodation design module, which works in both 2-D and 3-D and can produce arrangement drawings for the interior fittings of the accommodation.

FORAN includes modules to develop the production model, including tools to break the vessel into blocks and to draw up a build strategy.  

The latest version of the software is V50, released in 2002. It saw a change to the “kernel” that performs the fundamental calculations in the program.  Both FORAN and Tribon now use an ORACLE database for the product model.
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ShipConstructor, 

http://www.albacoreresearch.com/

This software adopts a different approach to FORAN and Tribon, in that it runs inside the popular AutoCAD design and drafting package. 

The vessel is described by multiple drawings held in a common database.  This software is aimed at the development of the detail design, and includes hullform generation tools, structural definition and outfit design. Codes can be generated for Numerically Controlled cutting machinery direct from the models.  

The insertion of this software inside the widely used AutoCAD reduces the amount of training and hardware purchases required, whilst still giving the designer advanced tools for design.  

ShipConstructor is mostly used for the design of smaller craft, such as tugs and yachts, although larger barges and spar platforms have been designed.
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AutoShip, 

http://www.autoship.com

AutoShip Systems Corporation produces a number of ship design software packages, including AutoShip for hullform design, Autohydro for hydrostatics and stability, and Autostructure for design of components and management of the production process. 

These tools act as a suite, with common data formats and interoperability.  A range of parts, hullforms and even entire ship designs are available to download from the companies’ website for inclusion in users’ projects.

Autoship Systems also produce a cargo management tool for control of the logistics chain and cargo stowage arrangements.  These tools are offered as a customised system, based on the specific user requirements.  The past 12 months have seen updates of the various modules used in the software, and this can be expected to continue.
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NAPA, 

http://www.napa.fi/

NAPA is developed by Napa Oy (Ltd).  It uses on a central ship model, which is accessed by a set of standard and add-on subsystems for analysis.  

The design starts with the definition of the hullform using a Coon’s patches method.  The system can accommodate multihulls and asymmetric hulls, as well as offshore platforms.  

The geometry subsystem allows the design to be worked up to a detailed general arrangement.  Further subsystems allow the analysis of stability in intact and damaged conditions and launching.  Additional subsystems exist to analyse hydrodynamic performance, grain carriers and container ships.  

The latest developments in the software include a structural analysis subsystem, NAPA Steel, and on-board NAPA.  The latter is intended for loading calculations and stability analysis on-bard the vessel in operation.
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Paramarine / Surfcon, 

http://www.grc-ltd.co.uk

A new arrival in the ship design world is Graphics Research Corporations‘ Paramarine software.  

This uses the Parasolid kernel developed by EDS of Cambridge.  Paramarine is object-oriented, with the user inserting and linking objects designed to assess or describe specific features of the ship design.  The software is particularly suited for rapidly developing the early stages of the design definition.  

The use of the standard kernel allows flexibility in the defined geometry.  A multi-user version of the software is under development.

As well as ship design, tools are under development for the life-cycle management of the vessel.
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IntelliShip, 

http://www.intergraph.com/marine/

Intelliship was revealed at the 2002 ICCASS conference.  Developed by US company Intergraph Corp. it is intended to encompass the ship design process from initial design to operation.  It can incorporate and evaluate the effects of distributed engineering and work sharing and lifecycle data management.  

The system uses a “Smart Product Model” of the ship, with rule-based automated systems for estimating the design at the initial stages.  

Parts are hierarchically linked, so that the effects of design changes will propagate through the model, reducing the delay in reworking of the design.  
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EDS, 

http://www.eds.com
EDS produce a variety of CAD and management software packages.  These include the Parasolid solid modeller and the I-DEAS CAD software.  They offer a range of life-cycle and process management tools.  These are sufficiently generic that they can be adapted to a wide range of engineering applications.  

Examples are as diverse as the Joint Strike Fighter project, Alstom’s Industrial Gas Turbines division and LEGO toys.  In these cases, the company has provided design and management software to suit the customer’s needs.
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IBM, 

http://www-3.ibm.com/solutions/plm/

IBM has developed tools for both engineering design and Product Lifecycle Management, PLM.  CATIA software, now on version 5 - 10, allows the development of a “digital mock-up” of the product, with a central database permitting concurrent engineering practices and the enforcement of design rules and specifications. 

ENOVIA solutions are a suite of software packages intended to support the design and lifecycle management of a product with communication via web-based portals and PPR (Product, Process and Resource) hubs for the exchange of information between the different members of a project team.  

Specific solutions developed for the shipbuilding industry include AEC hull design, structural design based on standard parametrically controlled parts and software to generate production information for the design.  CATIA contains data management tools for use in the build process to track and manage parts.  

It can also be used to generate a Virtual-Reality (VR) environment of the ship, to assess human factors in the design and operation of the vessel.  


