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Nobody really knows what data they want
until they need it, and then it may be too 
late

Who wants product data…
What data do they want … 

When do they want it?

Product model data is required to 
support an early stage design process 
within NAVSEA and evaluate a detail
design developed at a shipyard. 

Assuming the product data 
exists, how do you get 
it where it is needed? 
Native format or 
neutral format? The
reality is neither is
sufficient.

The delivery of 
product model based 

technical data
packages to the Navy
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Product Model data is the combination of 3D geometry and non-graphic attributes to define ship
objects such as a piece of equipment, deck, bulkhead, etc. Product Model data can be organized to
define interim products and ultimately the entire ship.

Advocates anticipate substantial economies from Product-Model-based design, construction, and service-life support 
activities due to better integration and reduction of engineering effort to locate, verify, and transform information.

Part & System Definition (Caterpillar 
3512, Starboard Main Engine, 
Propulsion System)

Design Definition (12 cylinder 4 stroke 
diesel engine )

Physical (Geometry, material 
connections, etc.)

Engineering Definition (1175 HP, 
6464kg, 170mm bore, 190mm 
stroke)

Process Definition (Starting 
instructions, shaft alignment)

Logistics Support (FGC, SCLSIS, etc.)

Digital Product Model Data
A brief review
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Product Model Data and Exchange
Current Policy

DON Policy stipulating that product model data 
should be delivered in STEP format

NAVSEA instruction for the development, maintenance, 
and acquisition of product model data
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Uses of the Digital Product Model
Vice Admiral Sullivan’s vision

5.  For life-cycle support to delivered ships, NAVSEA needs tools that 
can, within hours, provide engineering analyses regarding the effects 
of damage, grounding, or other incidents. Tools are also needed to 
facilitate modernization planning and design; End-of-Service Life 
predictions; effectiveness analysis with respect to changing threats 
and tactics; and force architecture studies.
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Uses of the Digital Product Model
Vice Admiral Sullivan’s vision

6.  Accomplishing these ambitious goals will be a challenge, but is 
essential for crafting affordable, executable ship programs in an 
increasingly complex national security environment. Previous Navy 
design tool investment has resulted in the Advanced Ship and Submarine 
Evaluation Tool (ASSET) for total ship synthesis, and the Leading Edge 
Architecture for Prototyping Systems (LEAPS) for integrating a wide 
range of analysis tools in a common data environment. Future tool 
development should build upon these foundations, adding capability to 
meet the goals outlined in this memorandum. With few exceptions, tools 
development should require interoperability with LEAPS.
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Product Model Data and Exchange
Proposed Policy

NAVSEA instruction 9040.3A
ACQUISITION AND MANAGEMENT OF PRODUCT MODEL AND OTHER TECHNICAL DATA

5.  Policy. Product Model and other technical data shall be 
procured and accepted in accordance with reference (a), 
reference (c), and the following:

a.  Ship and ship system design, acquisition, and fleet 
support activities shall procure and accept product model data 
in accordance with ISO 10303, Standard for the Exchange of 
Product model data (STEP) format, native Computer Aided Design 
(CAD) files, and/or Leading Edge Architecture for Prototyping 
Systems (LEAPS) format. This should be based on solutions that 
provide the best technical and cost performance as determined 
by a NAVSEA business case analysis.
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• Provide guidance for the acquisition of product model and related technical data.

• This instruction applies to product models and technical data derived directly from
the product model such as engineering analysis, bills of material, and drawings.

• This instruction implements the DON POLICY ON DIGITAL PRODUCT/TECHNICAL
DATA issued in 2004 and the NAVSEA SHIP DESIGN AND TOOLS GOALS issued in
2008.

• This instruction does not specify a format explicitly, but instead requires Navy
stakeholders to reach consensus on the definition and delivery of product model
data.

• Balances cost, data utility, and data exchange technology.

NAVSEA Instruction 9040.3A
Acquisition and Management of Product Model Data

Getting the right data to the right place at the right time for the right cost 
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Product Model Data and Exchange
A NAVSEA perspective

A two level approach for the exchange of product model data

First level :

Second level : 

Support configuration management, logistics support, provisioning,
spares, and repairs through the use of STEP for geometry, product
structure, non graphical attributes, and to manage configuration items
of the as-built / as-maintained ship.

Deliver the as-designed class model of 
1) molded forms suitable for defining a general arrangement
2) scantling level of detail of structure to support structural (and 

other types of) analysis
3) functional distributed systems model (i.e. path, components, and 

connections)
4) compartmentation, including accesses, opening, and tightness
5) plates, stiffeners, brackets, collars, and other structural 

components as parts
6) distributed system components, fittings, and equipment as parts. 



Distribution Statement A : Approved For Public Release; Distribution is unlimited

10

The Digital Product Model shall be delivered in both a native and
neutral format. The neutral format shall comply with the
Department of the Navy Policy on Digital Product/Technical Data
dated 23 October 2004. ISO 10303 Part 214 shall be used to define
the Digital Product Model geometry. ISO 10303 Part 239 shall be
used to define product structure, the relationship between objects,
and configuration management data. The Builder shall provide a
list in the PPM1 of each data exchange specification (DEX) that will
be used to support the ISO Part 239 exchange. In the event the
contractor can demonstrate the need for an additional DEX, then
the contractor shall develop a NAVSEA approved DEX.

1 Process and Procedures Manual

Product Model Data and Exchange
Ships Specification 098 – 3D Product Model



Distribution Statement A : Approved For Public Release; Distribution is unlimited

11

Product Model Data and Exchange
The Problem

Implementations of shipbuilding application protocol translators by the
commercial CAD vendors, analysis, other tool suppliers, the shipyards, and
NAVSEA is for all intensive purposes non-existent.

The Ship Common Information Model defines the minimum information that must
be maintained within an IPDE and the format needed to exchange it to enable
effective interoperability. It does not provide a means for storing or exchanging
data.

Resources available to develop translator software are not readily available.
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Product Model Data and Exchange
Solutions

ATA Engineering Inc. : 

CostVision Inc. : 

Develop processes and interface tools to enable the bi-
directional transfer of product model data between shipbuilders
during the design and construction life cycle phases, and the
delivery of the as-built product model to the Navy using a set of
proprietary data exchange classes, independent of any
standard but built around the LEAPS data models, since LEAPS
is the target data repository.

Develop processes and interface tools to enable the bi-
directional transfer of product model data between shipbuilders
during the design and construction life cycle phases, and the
delivery of the as-built product model to the Navy using PLCS
DEX (Product Life Cycle Support Data EXchange Specification)
open source technology, and extend them to the integrated
shipbuilding design and analysis environment.

Translators can be developed by the supplier of the tool, the user or a third party. In
order to increase the options available to the Navy shipbuilding industry, an SBIR was
awarded to two companies.
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Product Model Data and Exchange
The preferred solution

IT DOES NOT REALLY MATTER

One approach directly generates data that complies with an ISO standard
….. well sort of!

• geometry is defined using STEP AP203 and AP214
• data exchange specifications are based on STEP AP239
• data exchange specification may be managed by NAVSEA 05
• reference data may be managed by NAVSEA 05
• requires an AP239 translator

One approach generates proprietary data
….. well sort of!

• data classes are proprietary
• geometry is defined using STEP AP203 and AP214
• PLCS data is treated as any other data source
• AP239 translator can be developed, if warranted by a business case
• requires a ShipPDX translator

Both solutions can generate PLCS data for long term archival.
Both solutions can support end to end data delivery.

Both solutions can implement the Ship Common Information Model.
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• FY12 funding contingent on evidence of value to Navy 
shipbuilding/repair from ongoing projects

• look and detect value from NSRP projects and activities you are 
involved in … implementation is key

• convey value message to Navy sponsors
• Connect with shipbuilding PMs wherever possible
• Cost is of no value until real costs can be identified and analyzed

• Show the path to goodness

STEP based Data Exchange NSRP Projects
Demonstration of value critical to future funding
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Uses of the Digital Product Model
Rear Admiral Eccles affirmation
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