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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO 
member bodies). The work of preparing International Standards is normally carried out through ISO technical 
committees. Each member body interested in a subject for which a technical committee has been established has the right 
to be represented on that committee. International organizations, governmental and non-governmental, in liaison with 
ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all 
matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards adopted by the 
technical committees are circulated to the member bodies for voting. Publication as an International Standard requires 
approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO 
shall not be held responsible for identifying any or all such patent rights. 

ISO/IEC 10303-216 was prepared by Technical Committee ISO/IEC/TC 184, Industrial automation systems and 
integration, Subcommittee SC 4, Industrial data. 

This International Standard is organized as a series of parts, each published separately. The structure of this International 
Standard is described in ISO 10303-1. 

Each part of this International Standard is a member of one of the following series: description methods, implementation 
methods, conformance testing methodology and framework, integrated generic resources, integrated application 
resources, application protocols, abstract test suites, application interpreted constructs, and application modules. This part 
is a member of the 200 series. 

A complete list of parts of ISO 10303 is available from the Internet: 

<http://www.tc184-sc4.org/titles/STEP-titles.rtf> 
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation of product
information and for the exchange of product data. The objective is to provide a neutral mechanism
capable of describing products throughout their life cycle. This mechanism is suitable not only for neutral
file exchange, but also as a basis for implementing and sharing product databases, and as a basis for
archiving.

This part of ISO 10303 is a member of the application protocol series. This part of ISO 10303 specifies
an application protocol (AP) for ship moulded forms and related hydrostatic properties.

The definition of ship moulded forms supports the geometrical representation of the ship hull, propellers,
rudders, appendages, and internal structures of the ship.

This part of ISO 10303 is one of a series of shipbuilding application protocols, that together aim to
provide an integrated computer interpretable product model for ships. 

The series of shipbuilding application protocols assumes that the ship product model can be divided into
separate ship systems that each covers a key element of the ship for its whole life cycle. These key
elements are: ship moulded forms, ship arrangements, ship distribution systems, ship structures, ship
mechanical systems, ship outfit and furnishings, and ship mission systems. Each separate system is
described by one or more application protocols. The full series of shipbuilding application protocols is
shown in Figure 1 . Those aspects of the ship product model that are common to each shipbuilding
application protocol are described consistently and identically in each application protocol.  Annex L has
additional information on the shipbuilding application protocols and their elements.  It also contains
information on data common to the shipbuilding application protocols.

Within the series of shipbuilding application protocols this part of ISO 10303 details the geometry of a
ship moulded form.

A moulded form is the shape and a set of design parameters of different parts of the ship that does not
include information on the thickness of the material from which it is constructed. A moulded form may
describe a ship hull, propeller, rudder, appendage, deck, or a ship structural element such as a bulkhead.
A moulded form of particular interest is the ship hull, which is referred to as the hull moulded form. The
hull moulded form will be exchanged between companies during the initial design and it is the basis of
hydrostatic calculations.

All moulded forms are covered by this part of ISO 10303, and a collection of moulded forms that
describe the ship as a whole is termed a ship moulded form.

This application protocol satisfies an industrial need of reducing the time required for hull form design,
performance prediction, and ship structural design by facilitating the electronic exchange of hull moulded
form geometry and hydrostatics between different companies. Also, it satisfies an industrial need for
individual companies to integrate computer applications by providing an electronically accessible
common view of hull and internal ship geometry for ship design and manufacture.

The fundamental assumptions for ship moulded forms are:

—  ship moulded form and each moulded form have a definition;
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Figure 1 — Shipbuilding application protocols

—  the definitions are approved and versioned;

—  a ship moulded form is associated with a ship and is composed of moulded forms;

—  a moulded form provides a geometric representation for a ship.

The representations that are described reflect the different input and output capabilities of CAD, CAM,
and other software systems in common usage of the shipbuilding process. 

The geometric representations supported are:

—  offset table representation;

—  wireframe representation;

—  surface representation.

All geometric representations assume no knowledge of the thickness of the ship moulded form. All
measurements are based on one set of units defined for the ship.  Geometric representations are used to
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describe a hull surface moulded form or other moulded surfaces of the ship.

The hydrostatic properties are considered as a particular type of lifecycle definition for a moulded form.
The hydrostatic properties are those of the intact hull that depend on the ship's draught, such as
displacement, centre of buoyancy, and centre of flotation. Damage stability is not covered since no
information on ship compartmentation is described by this application protocol.

NOTE  ISO 10303-215 maybe used to represent damage stability data.

This application protocol defines the context, scope, and information requirements for the exchange of
ship moulded form definitions, geometric representations, related hydrostatic properties, and specifies
the integrated resources necessary to satisfy these requirements.

Application protocols provide the basis for developing implementations of ISO 10303 and abstract test
suites for the conformance testing of AP implementations.

Clause 1 defines the scope of the application protocol and summarizes the functionality and data covered
by the AP. Clause 3 lists the words defined in this part of ISO 10303 and gives pointers to words defined
elsewhere. An application activity model that is the basis for the definition of the scope is provided in
Annex F. The information requirements of the application are specified in Clause 4 using terminology
appropriate to the application. A graphical representation of the information requirements, referred to
as the application reference model, is given in Annex G.

Resource constructs are interpreted to meet the information requirements. This interpretation produces
the application interpreted model (AIM). This interpretation, given in 5.1, shows the correspondence
between the information requirements and the AIM. The short listing of the AIM specifies the interface
to the integrated resources and is given in 5.2.  The definitions and EXPRESS provided in the integrated
resources for constructs used in the AIM may include select list items and subtypes which are not
imported into the AIM. The expanded listing given in Annex A contains the complete EXPRESS for the
AIM without  annotation. A graphical representation of the AIM is given in Annex H. Additional
requirements for specific implementation methods are given in Annex C.

Figure 2 contains the data planning model that provides a high level description of the requirements for
this application protocol.  This planning model was created from the in-scope data from the activities of
the application activity model (AAM) and grouped into logical units of functionality.  This planning
model is used as a guide in developing the application reference model (ARM).
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Figure 2 — Data planning model
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Figure 3 — Ship moulded forms overview

Industrial automation systems and integration —  
Product data representation and exchange —  
Part 216:
Application protocol: Ship moulded forms

1  Scope

This part of ISO 10303 specifies the scope and information requirements for the exchange of ship
moulded form definitions, geometric representations, and related hydrostatic properties.

NOTE  1  The application activity model in Annex F provides a graphical representation of the processes and

information flows which are the basis for the definition of the scope of this part of ISO 10303.

NOTE  2  An overview of the AP Ship Moulded Forms is given in Figure 3.

The following are within the scope of this part of ISO 10303:

—  definition of moulded form geometry related to commercial and naval ships;

—  definition of moulded form geometry of the preliminary design, detailed design, and production
stages of the life cycle of a ship;
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—  definition of moulded form geometry that describe the hull moulded form of the ship, including mono
hullforms, multi-hullforms, the bulbous bow, transom stern, thruster tunnels, and additional appendages;

EXAMPLE 1   Types of moulded form geometry are  bilge keel, spray rails, shaft struts, and shaft bossings that are
part of the final moulded form of the ship hull.

—  definition of moulded form geometry that describe the moulded form of propellers and rudders;

—  definition of moulded geometry that describe the moulded form of decks including camber and sheer;

—  definition of moulded geometry of internal ship compartment boundaries and the moulded form
geometry of ship structural and non-structural elements;

EXAMPLE 2   Bulkheads, girders, and profiles are examples of moulded form geometry of ship structural elements.

—  definition of general characteristics;

EXAMPLE  3   Main dimensions, ship type, shipyard, ship owner, and classification data are examples of general
characteristics.

—  definition of design parameters for the ship hull, bulbous bow, propeller, rudder, and appendages that
are necessary to describe the moulded form, and are required to calculate hydrostatic properties;

—  definition of hydrostatic properties of the ship moulded form that depend on the draught of the ship;

EXAMPLE  4   Displacement, centre of buoyancy, centre of flotation, metacentric height, and cross curves of stability
are example of hydrostatic properties.

—  definition of global and local co-ordinate systems and spacing tables used in naval architecture for
position purposes;

—  shape definition of ship moulded forms that use one of the following specified types of geometric
representation:

 —  offset table representation;

 —  wireframe representation;

 —  surface representation.

—  geometric representations containing geometric elements used in naval architecture;

EXAMPLE  5   Waterlines and buttock lines are examples of geometric representations.

—  version control and approval of moulded forms and related hydrostatics.
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The following are outside the scope of this part of ISO 10303:

—  product definition data related to hull plating defined on the moulded form;

—  product definition data related to ship compartmentation and ship arrangements;

NOTE  3   ISO 10303-215 may be used to represent ship compartmentation and arrangement data.

—  product definition data related to ship structures and ship assemblies;

NOTE  4   ISO 10303-218 may be used to represent ship structures such as panel systems.

—  product definition data related to ship machinery and ship superstructures;

—  mechanical systems and material aspects of propellers, rudders and control surfaces;

—  product definition data from the decommissioning stage of the ship life cycle;

—  hydromechanic properties of the ship;

—  damage stability properties of ships;

NOTE  5   ISO 10303-215 may be used to represent damage stability data.

—  ship longitudinal strength.

2  Normative references

ISO 31 (all parts),  Quantities and units

ISO 1000:1992, SI units and recommendations for the use of their multiples and of certain other units

ISO 10303-1:1994,   Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles

ISO/IEC 8824-1:1998,  Information technology — Abstract Syntax Notation One (ASN.1): Specification 
of basic notation

ISO 10303-11:1994,  Industrial automation systems and integration — Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual

ISO 10303-21:2002,  Industrial automation systems and integration — Product data representation and

ISO 10303-216:2003(E)

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

exchange — Part 21: Implementation methods: Clear text encoding of the exchange structure
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ISO 10303-22 :1998,  Industrial automation systems and integration  —  Product data representation and
exchange — Part 22: Implementation methods: Standard data access interface

ISO/TS 10303-28 —1) ,  Industrial automation systems and integration — Product data representation 
and exchange — Part 28: Implementation methods: XML representation of EXPRESS schemas and data

ISO 10303-31:1994,  Industrial automation systems and integration — Product data representation and
exchange — Part 31: Conformance testing methodology and framework: General concepts

ISO 10303-41:2000,  Industrial automation systems and integration — Product data representation and
exchange — Part 41: Integrated generic resource: Fundamentals of product description and support

ISO 10303-42:2000,  Industrial automation systems and integration — Product data representation and
exchange — Part 42: Integrated generic resource: Geometric and topological representation

ISO 10303-43:2000,  Industrial automation systems and integration — Product data representation and
exchange — Part 43: Integrated generic resource: Representation structures

ISO 10303-45:1998,  Industrial automation systems and integration — Product data representation and
exchange — Part 45: Integrated generic resource: Materials

ISO 10303-501:2000,   Industrial automation systems and integration  —  Product data representation and
exchange — Part 501: Application interpreted construct: Edge-based wireframe

ISO 10303-508:2001,   Industrial automation systems and integration  —  Product data representation and
exchange — Part 508: Application interpreted construct: Non-manifold surface 

ISO 10303-511:2001,  Industrial automation systems and integration  —  Product data representation 
and exchange — Part 511: Application interpreted construct: Topologically bounded surface

RFC 2396:1998, Uniform Resources Identifiers (URI): Generic Syntax

3  Terms, definitions and abbreviations

3.1  Terms defined in ISO 10303-1

For the purposes of this document, the following terms defined in ISO 10303-1 apply.

—  application;

—  application activity model (AAM); 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:01:28 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---

Full document details: ISO 10303-216-2003

http://www.avadocuments.com/doc/iso-10303-216-2003
http://www.avadocuments.com/doc/iso-10303-216-2003


© ISO 2003 — All rights reserved 5

—  application context;

—  application interpreted model (AIM);

—  application object;

—  application protocol (AP);

—  application reference model (ARM);

—  conformance class;

—  conformance requirement;

—  data;

—  data exchange;

—  implementation method;

—  information;

—  integrated resource;

—  interpretation;

—  PICS proforma;

—  product;

—  product data;

—  unit of functionality (UoF).

3.2  Terms defined in ISO 10303-31

For the purposes of this document, the following terms defined in ISO 10303-31 apply.

—  conformance testing;

—  postprocessor;

—  preprocessor.
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3.3  Terms defined in ISO 10303-42

For the purposes of this document, the following terms defined in ISO 10303-42 apply.

—  boundary;

—  connected;

—  curve.

3.4  Other terms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE  Several of the following definitions have been adapted from Principles of Naval Architecture, Second
Edition [10].

3.4.1  
after perpendicular; aft perpendicular
a vertical plane at the intersection of the summer load (design) waterline with the after side of the rudder
post (stern post), the centreline of the rudder stock if there is no rudder post, or the transom

NOTE  For a ship with a transom stern it is the intersection of the design waterline with the transom.

3.4.2  
amidships; midship
a vertical plane arranged transversely in the (y,z) direction of the global coordinate system, located either
at half of the distance between the after perpendicular and the forward perpendicular, or midway between
the ends of the design waterline

3.4.3  
appendage 
an exterior attachment, addition, or adjunct to the ship’s hull

3.4.4  
baseline
the main horizontal reference plane at or near the bottom of the ship from which heights are measured
in design and production

NOTE   Baseline is measured zero vertically.

3.4.5  
bilge
the rounded portion of a ship’s hull plating that connects the bottom to the sides

3.4.6  
bilge keel
a fin fitted on the bilge of the ship to reduce rolling
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3.4.7  
breadth
the largest transverse measurement from one side of the ship’s hull to the other side, ignoring the
thickness of hull plating

NOTE  The breadth is the widest transverse moulded dimension of the hull surface, not including possibly wider
structure in the the ship’s superstructure.

3.4.8  
bulkhead
vertical wall or partition within a ship

NOTE  Bulkheads are often designated by their location, use, kind of material, or method of fabrication.

3.4.9  
buttock line
any longitudinal line that is parallel to the centre line of the ship

NOTE  An element of the hullform representing the intersection of a vertical longitudinal plane with the hull surface
of a ship.

3.4.10  
camber
a planar curve that defines the curvature of a deck in the transverse direction.  Decks are built with
camber to allow the runoff of rainwater or seawater

NOTE   A positive value of a camber would mean that the deck at side is lower than the deck at centerline.

3.4.11  
centreline
an imaginary line that results from the intersection of the centreplane with the moulded form

NOTE   This is the main reference datum line used during design and production from which all transverse
measurements are taken.

3.4.12  
centreplane
a vertical plane arranged longitudinally in the (x,z) direction of the global coordinate system that passes
through the point at half of moulded breadth amidships

NOTE  This is the main reference datum plane used during design and production from which all transverse
measurements are taken and divides the ship from bow to stern into port and starboard sides.

3.4.13  
centroid
the centre of an item, area, or volume measured with respect to some defined location 

ISO 10303-216:2003(E)
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3.4.14  
classification
the process of ensuring that a ship is designed, built, and maintained to a prescribed standard 

NOTE  This is accomplished by a classification society or the owner of the ship through approval of the design,
inspection of the the construction, and periodic surveys of the ship during operations. 

3.4.15  
classification society
an organization that enhances the safety of life and property at sea by providing rules, regulations, and
personnel for assessing and classifying ships during their life cycle

3.4.16  
configuration management
version control, design organization and classification society approval status, and product model change
management for the ship’s product model data 

3.4.17  
coordinate system; co_ordinate_system; co ordinate system:
a reference system that associates a unique set of parameters with each point in an n-dimensional space

3.4.18  
deck
a vertical division of the internal space of a ship, equivalent to the function of a floor in a building

NOTE  A deck may extend completely over or only partially across the ship. Likewise it may extend over the entire
length of the ship or only over selected portions of the length.  Deck designations are often derived by their location
or their functional purpose.
 
3.4.19  
deck house
a comparatively light structure, above the hull, that does not extend from side to side of the ship

NOTE  It commonly is composed of spaces that are used for crew accommodations and control of the ship.

3.4.20  
depth
the vertical distance between the ship's baseline and a horizontal level in the ship 

3.4.21  
fair
a smooth curve without irregularities

3.4.22  
fin
a small projecting surface or attachment to the ship’s hull

3.4.23  
form parameters, hullform parameters
empirical mathematical equations, coefficients, cross-sectional areas, and volumes of the ship 
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NOTE  They are used to analyze the expected performance, stability, resistance and powering requirements of a ship
design.

3.4.24  
forward perpendicular
the vertical plane at the intersection of the summer load (design) waterline with the fore side of the stem
profile

NOTE  This is often used as a reference point for measurements or locating items longitudinally on the ship.

3.4.25  
frame
one of the transverse members that make up the rib-like skeleton part of the ship

NOTE   Frames act as stiffeners, holding the outside plating in shape and maintaining the transverse form of the ship.

3.4.26  
furnishings
items that are placed in the habitable spaces of the ship to provide sleeping, living, and work support for
the passengers and crew

EXAMPLE  Bunks, lockers, furniture, galley equipment are considered furnishings.        
                     
3.4.27  
general arrangements
the subdivision of the ship into compartments and zones for ship operation, machinery spaces, crew and
passenger habitation and support, and passageways

3.4.28  
half-breadth 
a transverse dimension taken from the centreplane

NOTE  Because of the port and starboard symmetry of a ship’s hull, many naval architectural calculations and
drawings reflect only one-half of the hull and are assumed to be mirrored across the centreplane.

3.4.29  
hullform
the collection of geometry that defines the shape of the hull of the ship

NOTE  In some naval architecture references the hullform is considered to include the uppermost watertight deck
of the ship.  For the purposes of this part of ISO 10303, the hull surface and uppermost watertight deck are defined
as separate moulded form objects.

3.4.30  
hydrodynamic 
forces resulting from the flow of liquid around a ship 

3.4.31  
hydrostatics
forces acting on a ship in still water as a result of air and water pressure on the outside under-water part
of the ship

ISO 10303-216:2003(E)
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3.4.32  
hydrostatic property
empirical mathematical equations, locations of centres of gravity and bouyancy, cross-sectional areas,
and volumes of the ship that are used to analyze the expected stability of a ship under various loading
conditions and at various drafts

NOTE  For a list of property types see 4.2.47.1.

3.4.33  
knuckle 
the meeting of any two surfaces of a ship at an angle that is not a continuous curve or a plane

NOTE  A hullform element representing a mathematical 1st order (tangency) discontinuity between adjoining
portions of the hullform, such as a chine.

3.4.34  
length between perpendiculars
the horizontal distance measured longitudinally between the forward and aft perpendiculars 

3.4.35  
longitudinal
a measurement along the length of a ship

NOTE  In the ship global coordinate system defined in this part of 10303, longitudinal dimensions are along the X
axis.

3.4.36  
main dimensions
principal geometric measurements of the hullform that are used in analysis and design

NOTE For a list of principal measurements see 4.2.78.

3.4.37  
mid-body
for those ships with a parallel portion, the part of the hullform between the aft-body and the fore-body

EXAMPLE  Tankers have a parallel mid-body portion, but Naval ships seldom have a parallel mid-body.

3.4.38  
moulded form
the shape and significant design parameters for different parts of the ship that does not include
information on the thickness of the material from which the parts are constructed

NOTE  A moulded form may describe a ship hull, propeller, rudder, appendage, deck, superstructure, or the surface
underlying a ship structural element such as a bulkhead.
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3.4.39  
offset 
the coordinate value of a point (height and half-breadth) on the intersection line of an orthogonal plane
with a ship moulded form 

NOTE  The offset is used to define the distance to the centre plane, or the distance to amidships if the plane lies in
the longitudinal direction. 

3.4.40  
outfit, outfitting
items that are permanently attached to the ship but that are not part of the primary structural systems.
For the purposes of this part of ISO 10303, piping, electrical, and HVAC systems are considered
distributed systems rather than outfitting.

EXAMPLE  Hatchways, railings, doors, ladders.
 
3.4.41  
pitching
a rotation of the ship about the transverse axis of the ship

3.4.42  
rolling
a rotation of the ship about the longitudinal axis of the ship

3.4.43  
sheer
a planar curve that defines the curvature of a deck in the longitudinal direction

NOTE  In the case of a deck with camber, the deck centerline may also have sheer.

3.4.44  
ship structure
the structural systems, plates, and stiffeners that comprise the hull, decks and bulkheads of the ship

NOTE   The moulded forms defined in this part of ISO 10303 may define the surfaces upon which structural plates
and stiffeners are defined.  The geometric definition of the ship structure is partially defined through references from
ISO 10303-218 to the underlying geometric surfaces of the moulded forms defined in this part of 10303.

3.4.45  
station 
the intersection of a transverse YZ plane with the hull moulded form 

NOTE  Typically the shape of the ship is defined by 20 stations equally spaced along the length of the vessel. These
stations define the cross-sectional shape and are used along with the waterlines and buttocks to represent the 3-
dimensional wireframe shape of the ship.

3.4.46  
stem
a planar curve that extends from the base of the ship to the uppermost deck at the centreline of the ship
to form the bow of the ship

ISO 10303-216:2003(E)
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3.4.47  
summer load waterline; design waterline
the maximum draught at which a ship is permitted to sail during the summer months

3.4.48  
superstructure 
a decked-over structure above the upper deck

NOTE  The outboard sides of a superstructure are formed by the shell plating, as distinguished from a deckhouse
that does not extend outboard to the shell plating. 

3.4.49  
thruster
an auxiliary propulsion device located in the hull 

EXAMPLE  Thrusters are often used to move the ship sideways.

3.4.50  
transom
the flat plate stern of a ship that is the result of truncating the waterlines and the buttock lines

3.4.51  
transverse
a measurement across the ship

NOTE   In the ship global coordinate system defined in this part of 10303, longitudinal dimensions are along the
Y axis.

3.4.52  
uniform resource identifier
a compact string of characters for identifying an abstract or physical resource.   It defines a simple and
extensible means for identifying a resource.

3.4.53  
vertical
a measurement of height in the ship

NOTE   In the ship global coordinate system defined in this part of 10303, vertical dimensions are along the Z axis.

3.4.54  
waterline 
the intersection line of the water's surface with the ship's hull when the ship is afloat 

NOTE  In general, a waterline may be the intersection of any horizontal plane with the hull moulded form.

3.4.55  
weather deck; main deck
the uppermost watertight deck of the ship

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:01:28 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ISO 10303-216-2003

http://www.avadocuments.com/doc/iso-10303-216-2003
http://www.avadocuments.com/doc/iso-10303-216-2003


© ISO 2003 — All rights reserved 13

3.4.56  
yawing
a rotation of the ship about the vertical axis of the ship

3.5  Abbreviations

For the purposes of this document, the following abbreviations apply:

AAM application activity model

AIM application interpreted model

AP application protocol

ARM application reference model

B centre of buoyancy

BB building block

CoG centre of gravity

CAD computer aided design

CAM computer aided manufacture

CFD computational fluid dynamics

GUID globally unambiguous identifier

IACS International Association of Classification Societies

IMO International Maritime Organisation

PICS protocol implementation conformance statement

SCM Ship Common Model

SI Système International

SOLAS safety of life at sea

UoF unit of functionality

4  Information requirements 

This clause specifies the information required for the exchange of ship moulded form definitions,
geometric representations and related hydrostatic properties.

ISO 10303-216:2003(E)
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The information requirements are specified as a set of units of functionality, application objects, and
application assertions. These assertions pertain to individual application objects and to relationships
between application objects. The information requirements are defined using the terminology of the
subject area of this application protocol.

NOTE  1 A graphical representation of the information requirements is given in Annex G. 

NOTE  2  The information requirements correspond to those of the activities identified as being within the scope
of this application protocol, in Annex F. 

NOTE  3  The mapping list specified in 5.1 shows how the integrated resources and application interpreted
constructs are used to meet the information requirements of this application protocol.

4.1  Units of functionality

This subclause specifies the units of functionality for the ship moulded forms application protocol. This
part of ISO 10303 specifies the following units of functionality:
 
—  basic_geometry;

—  configuration_management;

—  definitions;

—  external_references;

—  hull_class_applicability;

—  hydrostatics;

—  items;

—  location_concepts;

—  offset_table_representations;

—  ship_design_parameter;

—  ship_general_characteristics;

—  ship_measures;

—  ship_moulded_forms;

—  surface_representations;

—  wireframe_representations.
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4.1.1  basic_geometry

This UoF provides the naval architecture nomenclature and categorization given to points, curves and
surfaces used in the representation of ship moulded forms.

The following application objects are used by the basic_geometry UoF:

—  Ship_curve;

—  Ship_curve_with_spacing_position;

—  Ship_point;

—  Ship_surface;

4.1.2  configuration_management

The configuration-management UoF specifies the information required to track the approval, versioning,
and changes to ship moulded forms definitions.

NOTE   The approval information describes when, who, and what has been approved and to what level of approval,
as well as how approvals are related to each other.  Versions identify and describe what definition is subject to
version control and how different versions are related to each other to provide a version history.  Changes describe
the state of the change, when and who changed what definition and describe the impact of the change in terms of
whether or not other definitions are created, modified or deleted.

The following application objects are used by the configuration_management UoF:

—  Alternative_version_relationship;

—  Approval_event;

—  Approval_history;

—  Change;

—  Change_definition;

—  Change_impact;

—  Change_plan;

—  Change_realization;

—  Change_request;

—  Check;

—  Envisaged_version_creation;

—  Event;

ISO 10303-216:2003(E)
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—  Revision;

—  Revision_with_context;

—  Version_creation;

—  Version_deletion;

—  Version_history;

—  Version_modification;

—  Version_relationship;

—  Versionable_object_change_event;

4.1.3  definitions

The definitions UoF describes the abstract concept for the definition of items, item structures and item
relationships.

The following application objects are used by the definitions UoF:

—  Definition;

—  Design_definition;

—  Functional_definition;

—  General_characteristics_definiton.

4.1.4  external_references

The external_references UoF provides the capability and mechanisms by which references can be made
to information in other product model data set or refer to information outside a given data exchange or
data sharing context, and defines constructs for the identification and reference of standards and
documents defined in external libraries or outside of the scope of ISO 10303.

The following application objects are used by the external_references UoF:

—  Document;

—  Document_portion;

—  Document_reference;

—  Document_reference_with_address;
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—  External_instance_reference;

—  External_reference;

—  External_storage;

—  Universal_resource_locator.

4.1.5  hull_class_applicability

The hull_class_applicability UoF allows an element to be related to all hulls in the ship class, or to a
specific hull.  In a class design, all elements are related to the ship class. By default, an element is
applicable to all hulls in the class.  Hull specific changes result in elements that are applicable to specific
hulls.  These changes may be applied at the item level or may be applied at the definition level.

EXAMPLE 1  Types of hull applicability at the item level would be adding a new system, compartment, or
equipment.

EXAMPLE 2    Types of hull applicability at the definition level would be different revisions used to call out hull-
specific changes to properties and/or geometry.

The following application objects are used by the hull_class_applicability UoF:

—  Hull_applicability.

4.1.6  hydrostatics

The hydrostatics UoF provides the results of calculations of hydrostatic properties based on the extreme
form associated to the displacement in still water. The extreme form describes the geometry, which is
defined by the moulded form plus the thickness of the material.

The following application objects are used by the hydrostatics UoF:

—  Addition_of_moulded_form;

—  Centre_location;

—  Displacement_operation;

—  Floating_position;

—  Hydrostatic_definition;

—  Hydrostatic_position_value;

—  Hydrostatic_properties_for_constant_floating_position;

—  Hydrostatic_property;

—  Hydrostatic_property_value;
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—  Hydrostatic_scalar_value;

—  Hydrostatic_table;

—  Stability_definition;

—  Stability_properties_for_one_floating_position;

—  Stability_property;

—  Stability_table;

—  Subtraction_of_moulded_form.

4.1.7  items

The items UoF deals with the generic product structures of a ship, reflected by the concept of so-called
“items” as well as by the concept of item structures and item relationships in which instances of items
are collected and related to each other in a well defined way.

The following application objects are used by the items UoF:

—  Definable_object;

—  Global_id;

—  Item;

—  Item_relationship;

—  Item_structure;

—  Ship;

—  Versionable_object.

4.1.8  location_concepts

The location_concepts UoF specifies the information to locate a ship, or any part of it, in a right handed
3D Cartesian axis system. Also, it specifies the information required to subdivide any axis into intervals
so that they form the reference basis for points in the axis system.

NOTE  A coordinate system is either the one and only global coordinate system of the product descriptions and root
in the hierarchy, or a local coordinate system. Any number of local coordinate systems may exist. Spacing positions
may be defined for any of the three global coordinate system axes. In case the underlying coordinate system is the
global coordinate system, the local origin may be defined with reference to spacing positions.
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The following application objects are used by the location_concepts UoF:

—  Buttock_table;

—  Frame_table;

—  Global_axis_placement;

—  Local_co_ordinate_system;

—  Local_co_ordinate_system_with_position_reference;

—  Longitudinal_position;

—  Longitudinal_table;

—  Spacing_position;

—  Spacing_position_with_offset;

—  Spacing_table;

—  Station_table;

—  Transversal_position;

—  Transversal_table;

—  Vertical_position;

—  Vertical_table;

—  Waterline_table.

4.1.9  offset_table_representations

The offset_table_representations UoF provides the information required to geometrically represent a
shape as a table of offset points. An offset table representation represents a shape entirely by a set of
Ship_point objects. The Ship_point objects are listed in sections, normally these sections are 2D sections.
In special cases there may be a need for using 3D sections.

The following application objects are used by the offset_table_representations UoF.

—  Offset_point_table_model;

—  Offset_table_shape_representation;

—  Section_of_offset_point_table.
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4.1.10  ship_design_parameter

The ship_design_parameter UoF provides the measurable factors that define the design parameters for
each moulded form that make up the complete ship moulded form. 

NOTE  This information contains dimensions and ratios important to the simple characterization of the hull, deck,
bow, bulb, propeller, rudder, appendage, thruster, and keel details. The UoF also contains the information concerning
the overall dimensions of the ship moulded form.

The following application objects are used by the ship_design_parameter UoF:

—  Appendage_moulded_form_design_parameter;

—  Bottom_moulded_form_design_parameter;

—  Bulb_moulded_form_design_parameter;

—  Deck_moulded_form_design_parameter;

—  Hull_moulded_form_design_parameter;

—  Midship_tumble;

—  Moulded_form_characteristics_definition;

—  Propeller_location;

—  Propeller_moulded_form_design_parameter;

—  Rudder_moulded_form_design_parameter;

—  Ship_overall_dimensions;

—  Thruster_moulded_form_design_parameter.

4.1.11  ship_general_characteristics

The ship_general_characteristics UoF specifies the basic information that details the ship’s dimension
and identification. This information is independent of any geometric context. This information includes
scalar values for principal dimensions of a ship, designation information for ship related companies,
ship’s class notation and all relevant rules and regulations.

The following application objects are used by the ship_general_characteristics UoF:

—  Carrier;

—  Class_and_statutory_designation;

—  Class_notation;
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—  Class_parameters;

—  Navy_ship;

—  Owner_designation;

—  Principal_characteristics;

—  Regulation;

—  Research_ship;

—  Ship_designation;

—  Shiptype;

—  Shipyard_designation;

—  Working_ship.

4.1.12  ship_measures 

The ship_measures UoF specifies the information for representing measures for physical quantities. 

The following application objects are used by the ship measures UoF: 

—  Centre_location; 

—  Derived_unit; 

—  Named_unit; 

—  Precision.

NOTE  See L.7 for additional discussion on the use of measures and units in this part of ISO 10303

4.1.13  ship_moulded_forms

The ship_moulded_forms  UoF provides the information required for the description of a moulded form,
the composition of moulded forms to a ship moulded form, the representation of a moulded form and the
handling of symmetry properties.
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The following application objects are used by the ship_moulded_forms UoF:

—  Moulded_form;

—  Moulded_form_boundary_relationship;

—  Moulded_form_design_definition;

—  Moulded_form_functional_definition;

—  Moulded_form_relationship;

—  Moulded_form_representation_item;

—  Moulded_form_representation_relationship;

—  Moulded_form_shape_representation;

—  Planar_symmetry;

—  Rotational_symmetry;

—  Ship_moulded_form;

—  Ship_moulded_form_revision;

—  Symmetry.

4.1.14  surface_representations

The surface_representations UoF specifies the information required to represent a moulded form as
connected surfaces. The UoF combines topological and geometric information together to describe a
surface model as a set of connected surface patches. This UoF describes simple geometry such as planes
and straight lines, as well as complex geometry such as B-spline curves and surfaces. Additionally these
may be associated with naval architecture terms. If the curves and surfaces are inter-connected then such
information is stated explicitly by the use of topology.

The following application objects are used by the surface_representations UoF:

—  Non_manifold_surface_shape

—  Surface_shape_representation.

4.1.15  wireframe_representations

The wireframe_representations  UoF specifies the information required to represent a moulded form as
a wireframe. The UoF combines topological and geometric information together to describe a wireframe
as a set of intersecting 2D or 3D curves. Both simple geometry such as straight lines and complex
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geometry such as B-spline curves are described by this UoF. Additionally these may be associated with
naval architecture terms.

The following application objects are used by the wireframe_representations UoF:

—  Edge_based_wireframe_shape;

—  Knot;

—  Ship_curve_segment;

—  Wireframe_shape_representation.

4.2  Application objects

This subclause specifies the application objects for the ship moulded forms application protocol. Each
application object is an atomic element that embodies a unique application concept and contains
attributes specifying the data elements of the object. The application objects and their definitions are
given below.

NOTE  Those attributes inherited from supertype application objects in the Application Reference Model arenot
repeated in the subtype application object definitions in this subclause. Refer to the appropriate supertype application
object definition for the specification of these inherited attributes.

4.2.1  Addition_of_moulded_form

An Addition_of_moulded_form is a type of Displacement_operation (see 4.2.26) in which the
displacement of the Ship_moulded_form (see 4.2.93) will be increased by the displacement of the new
Moulded_form (see 4.2.61).

4.2.2  Alternative_version_relationship

An Alternative_version_relationship is a relationship between two Versionable_object (see 4.2.120)
objects of the same type. Each Versionable_object is an alternative to another Versionable_object.

The data associated with an Alternative_version_relationship are the following:

—  alternative_1;

—  alternative_2;

—  reason.

4.2.2.1  alternative_1

The alternative_1 specifies an alternative design for the Versionable_object (see 4.2.120) defined by
alternative_2. See  4.3.1 for the application assertion.
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4.2.2.2  alternative_2

The alternative_2 specifies an alternative design for the Versionable_object (see 4.2.120) defined by
alternative_1. See 4.3.1 for the application assertion.

4.2.2.3  reason

The reason specifies the description of the relationship between the two alternative designs.

4.2.3  Appendage_moulded_form_design_parameter

An Appendage_moulded_form_design_parameter is a type of Moulded_form_characteristics_definition
(see 4.2.63) which defines the dimensions and ratios for each type of ship hull appendage.

The data associated with an Appendage_moulded_form_design_parameter are the following:

—  appendage_breadth;

—  appendage_depth;

—  appendage_length;

—  type_of_appendage;

—  user_def_appendage_type.

4.2.3.1  appendage_breadth

The appendage_breadth specifies the breadth of the appendage.

NOTE   The breadth is the second largest dimension of the appendage.

4.2.3.2  appendage_depth

The appendage_depth specifies the depth of the appendage.

NOTE   The depth is the smallest dimension of the appendage.

4.2.3.3  appendage_length

The appendage_length specifies the length of the appendage.

NOTE   The length is the maximum dimension of the appendage.

4.2.3.4  type_of_appendage

The type_of_appendage specifies the type of the appendage defined by Appendage_moulded_form_-
design_parameter.
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The type_of_appendage shall be one of the following:

—  active_fin;

—  air_emitter;

—  arrays;

—  bilge_keel;

—  bow_thruster;

—  cathodic_protection_anode;

—  duck_tail;

—  passive_fin;

—  rudder;

—  sea_chest;

—  shaft_bossings;

—  shaft_strut;

—  skeg;

—  spray_rail;

—  stern_flap;

—  stern_thruster;

—  user_defined.

4.2.3.4.1  active_fin

Automated stabilizers installed on a ship hull to reduce roll and yaw.

4.2.3.4.2  air_emitter

A defensive system which forms an air bubble screen around the hull of the ship, reducing transmission
of machinery noise to the surrounding waters to mask potential targets or to provide alternate targets. 

4.2.3.4.3  arrays

A structure which houses the equipment used for towed or fixed sonar systems or magnetometers.
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Figure 4 — Bilge keel

4.2.3.4.4  bilge_keel

An external fin at the round of the bilge to reduce rolling.

EXAMPLE  Figure 4  illustrates a bilge keel.

4.2.3.4.5  bow_thruster

A small propeller mounted near the bow with its axis transverse to the length of the ship; used for
maneuvering.

4.2.3.4.6  cathodic_protection_anode

The blocks of sacrificial material installed external to the hull to reduce corrosion.

4.2.3.4.7  duck_tail

A structure at the stern of a ship which increases the amount of water around the propellers to reduce
vibration, improve stability, and increase speed.  

4.2.3.4.8  passive_fin

A fixed fin attached to the ship hull that changes the flow in this area.

4.2.3.4.9  rudder

A structure that is attached vertically to the stern of a ship and operates to control the ship's direction.
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Figure 5 — Shaft bossings

4.2.3.4.10  sea_chest

A casting or steel plate structure installed in the hull to allow connection of internal seawater piping
systems, ballasting systems, or other through-hull access.

4.2.3.4.11  shaft_bossings

The curved portion of the ship hull that surrounds and supports the propeller shaft.

EXAMPLE  Figure 5  illustrates a shaft bossing.

4.2.3.4.12  stern_flap

A structure installed on the stern of a ship to create a vertical lift at the transom and to modify the
distribution of pressure on the after portion of the hull to reduce drag and increase speed.

4.2.3.4.13  shaft_strut

A bearing stool for the part of the propeller shaft outside the hull (normally for twin or multi-screw-
arrangements).

EXAMPLE  Figure 6  and Figure 7  illustrates types of shaft struts.

4.2.3.4.14  skeg

A fin-like projection on the bottom of the ship hull that supports the lower edge of the rudder.
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Figure 6 — Shaft strut

4.2.3.4.15  spray_rail

A ledge on the ship hull that keeps away spray water.

4.2.3.4.16  stern_thruster

A small propeller mounted near the stern with its axis transverse to the length of the ship; used for
maneuvering.

4.2.3.4.17  user_defined

The appendage type is specified in the user_def_appendage_type attribute.

4.2.3.5  user_def_appendage_type

The user_def_appendage_type specifies a user-defined role or purpose for the appendage. The
user_def_appendage_type need not be specified for  Appendage_moulded_form_design_parameter.

NOTE   User_def_appendage_type is not optional when the result of an type_of_appendage is USER_DEFINED.
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Figure 7 — Shaft struts

4.2.4  Approval_event

An Approval_event is an Event (see 4.2.33) that records a change in the status of the organizational
review and acceptance or certification of some product data.

The data associated with an Approval_event are the following:

—  approval_reference;

—  result;

—  user_defined_result.

4.2.4.1  approval_reference

The approval_reference specifies the Approval_history (see 4.2.5) effected by the Approval_event. Every
Approval_event shall refer to exactly one Approval_history. See 4.3.2 for the application assertion.

NOTE  The approval_reference attribute is the inverse of the attribute approvals for Approval_history.

4.2.4.2  result

The result specifies the approval decision for a version of the design that requires approval.

The result shall be one of the following:

—  approved;
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—  rejected;

—  unapproved;

—  user_defined.

NOTE  See 4.2.4.2.1 - 4.2.4.2.4 for the definition of each allowable value for result.

4.2.4.2.1  approved

The product data has been reviewed by the appropriate organization and is accepted or certified for use
in the ship.

4.2.4.2.2  rejected

The product data has been reviewed by the appropriate organization and is not accepted or not certified
for use in the ship. 

NOTE   Other product data will normally be created to replace the rejected product data.

4.2.4.2.3  unapproved

The product data has not yet been reviewed or is in the process of being reviewed for acceptance or
certification by the organization. 

4.2.4.2.4  user_defined

A project-specific approval status code, assigned to specific versions of product data, to be determined
by two or more exchanging organizations.

4.2.4.3  user_defined_result

The user_defined_result specifies a user-defined approval status. The user_defined_result  need not be
specified for a particular Approval_event.

NOTE   User_defined_result is not optional when the result of an Approval_event is USER_DEFINED.

4.2.5  Approval_history

An Approval_history is a collection of all Approval_events (see 4.2.4) of a specific type defined for a
portion of product data.

The data associated with an Approval_history are the following:

—  approvals;

—  status;
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—  subject.

4.2.5.1  approvals

The approvals specifies the sequence of Approval_events (see 4.2.4) that have occurred up to the present
time. The Approval_history shall consist of at least one Approval_event. See 4.3.2 for the application
assertion.

NOTE  The sequence of Approval_events is assumed to build up in chronological order.

4.2.5.2  status

The status specifies the current state of approval.

The status shall be one of the following:

—  approved;

—  rejected;

—  unapproved;

—  user_defined.

NOTE  See 4.2.5.2.1 - 4.2.5.2.4 for the definition of each allowable value for status.

4.2.5.2.1  approved

The product data has been reviewed by the appropriate organization and is accepted or certified for use
in the ship.

4.2.5.2.2  rejected

The product data has been reviewed by the appropriate organization and is not accepted or not certified
for use in the ship. 

NOTE   Other product data will normally be created to replace the rejected product data.

4.2.5.2.3  unapproved

The product data has not yet been reviewed or is in the process of being reviewed for acceptance or
certification by the organization.

4.2.5.2.4  user_defined

A project-specific approval status code,  assigned to specific versions of product data, to be determined
by two or more exchanging organizations.
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4.2.5.3  subject

The subject specifies the product data this approval is related to. See 4.3.3 for the application assertion.

NOTE   A Definition (see 4.2.23) may have zero, one or many associated Approval_history objects.  In case the
Definition has more then one associated Approval_history, no Approval_history objects will be the same.

4.2.6  Bottom_moulded_form_design_parameter

A Bottom_moulded_form_design_parameter is a type of Moulded_form_characteristics_definition (see
4.2.63) that contains dimensions and ratios of the keel and the bottom of a ship hull. 

EXAMPLE  Figure 8  illustrates keel dimensions of the keel and the bottom of a ship hull.

The data associated with a Bottom_moulded_form_design_parameter are the following:

—  aft_end_of_flat_of_bottom;

—  bilge_radius;

—  flat_of_bottom_breadth;
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Figure 8 — Keel dimensions

—  front_end_of_flat_of_bottom;

—  length_of_flat_of_bottom;

—  rake_of_keel;

—  rise_of_floor.

4.2.6.1  aft_end_of_flat_of_bottom

The aft_end_of_flat_of_bottom specifies the longitudinal distance from the after perpendicular to the aft
end of the flat bottom.

4.2.6.2  bilge_radius

The bilge_radius specifies the radius of the arc that joins the flat side of the hull to the bottom. This is
measured at the transverse section amidships.
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4.2.6.3  flat_of_bottom_breadth

The flat_of_bottom_breadth specifies the breadth of the flat bottom measured in transverse direction
amidships.

4.2.6.4  front_end_of_flat_of_bottom

The front_end_of_flat_of_bottom specifies the longitudinal distance from the after perpendicular to the
front end of the flat bottom.

4.2.6.5  length_of_flat_of_bottom

The length_of_flat_of_bottom specifies the length of the flat bottom measured horizontally at the
centreline.

4.2.6.6  rake_of_keel

The rake_of_keel specifies the angle between the baseline and the keel of the ship.

4.2.6.7  rise_of_floor

The rise_of_floor specifies the vertical distance from the baseline to the point where the line of the
continuation of the sloped bottom meets the continuation of the line of the side of the ship. The rise_of_-
floor is measured at the transverse section amidships.

4.2.7  Bulb_moulded_form_design_parameter

A Bulb_moulded_form_design_parameter is a type of Moulded_form_characteristics_definition (see
4.2.63) that contains dimensions and ratios of the bulb of a ship hull 

EXAMPLE  Figure 9  illustrates dimensions of the bulbous bow of a ship hull.

The data associated with a Bulb_moulded_form_design_parameter are the following:

—  bulb_breadth;

—  bulb_breadth_pp;

—  bulb_depth;

—  bulb_depth_pp;

—  bulb_frame_section_area_at_pp;

—  bulb_length;
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Figure 9 — Dimensions of the bulbous bow

—  bulb_length_from_pp;

—  bulb_location.

4.2.7.1  bulb_breadth

The bulb_breadth specifies the maximum breadth of the bulb.

4.2.7.2  bulb_breadth_pp

The bulb_breadth_pp specifies the breadth of the bulb at the aft or forward perpendicular, depending on
the placement of the bulb.

4.2.7.3  bulb_depth

The bulb_depth specifies the maximum vertical distance from the baseline to the uppermost point of the
bulb.

4.2.7.4  bulb_depth_pp

The bulb_depth_pp specifies the vertical distance from the baseline to the uppermost point of the bulb
at the aft or forward perpendicular, depending on the placement of the bulb.

4.2.7.5  bulb_frame_section_area_at_pp

The bulb_frame_section_area_at_pp specifies the surface of the bulb in the frame section at the aft or
forward perpendicular, depending on the placement of the bulb.
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4.2.7.6  bulb_length

The bulb_length specifies the maximum length of the bulb measured horizontally at the centreline.

4.2.7.7  bulb_length_from_pp

The bulb_length_from_pp specifies the length of the bulb measured horizontally from the aft or forward
perpendicular, depending on the placement of the bulb.

4.2.7.8  bulb_location

The bulb_location specifies whether the bulb is placed at the bow or at the stern.

The bulb_location shall be one of the following:

—  bow;

—  stern.

See 4.2.7.8.1 - 4.2.7.8.2 for the definition of each allowable value for bulb_location.

4.2.7.8.1  bow

The placement of the bulb is at the bow of the ship hull.

4.2.7.8.2  stern

The placement of the bulb is at the stern of the ship hull.

4.2.8  Buttock_table

A Buttock_table is a type of Transversal_table (see 4.2.113) that has positions that reference the
placement of buttocks and are located on the global Y-axis.

4.2.9  Carrier

A Carrier is a type of Shiptype (see 4.2.98) that represents a Ship (see 4.2.88) that transports goods or
passengers.

The data associated with a Carrier are the following:

—  has_type.

4.2.9.1  has_type

The has_type specifies the type of the carrier ship.

The has_type shall be one of the following:

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:01:28 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ISO 10303-216-2003

http://www.avadocuments.com/doc/iso-10303-216-2003
http://www.avadocuments.com/doc/iso-10303-216-2003


ISO 10303-216:2003(E)

© ISO 2003 — All rights reserved 37

—  barge;

—  barge_for_deck_loading;

—  barge_for_liquifiedgas;

—  barge_for_oil;

—  barge_pontoon;

—  bulk_carrier;

—  car_carrier;

—  car_ferry;

—  cargo_ship_carrying_passengers;

—  chemical_tanker;

—  chemical_tanker_type_1;

—  container_carrier;

—  cruise_liner;

—  dry_cargo_vessel;

—  ferry;

—  gas_carrier;

—  general_cargo_carrier;

—  highspeedcraft_cargo;

—  highspeedcraft_passenger;

—  hydrofoil;

—  liquified_gas_tanker;

—  LNG_carrier;

—  LPG_carrier;

—  oil_tanker;

—  ore_carrier;
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—  passenger_vessel;

—  product_tanker;

—  refrigerated_cargo_carrying_ship;

—  roro_vessel;

—  tanker_for_refrigerated_fruit_juice;

—  user_defined.

NOTE  See 4.2.9.1.1 - 4.2.9.1.29 for definition of allowable values for has_type.

4.2.9.1.1 barge 

A Carrier that has no machinery for self-propulsion and is designed for transporting cargo.

4.2.9.1.2 barge_for_deck_loading 

A Carrier designed as a service platform for loading decks on ships.

4.2.9.1.3 barge_for_liquefied_gas 

A Carrier that has no machinery for self-propulsion and is designed for transporting liquefied gas.

4.2.9.1.4 barge_for_oil 

A Carrier that has no machinery for self-propulsion and is designed for transporting oil.

4.2.9.1.5 barge_pontoon 

A Carrier with pontoons coupled to a barge that serves as a floating utility platform.

4.2.9.1.6 bulk_carrier 

A Carrier constructed for the transportation of bulk cargo. 

4.2.9.1.7 car_carrier 

A Carrier used for transporting automobiles from manufacturer to end-user. 

4.2.9.1.8 car_ferry 

A Carrier constructed to transport automobiles across water. 

4.2.9.1.9 cargo_ship_carrying_passengers 

A Carrier constructed for the transport of cargo and passengers.
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