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The vast majority of the product data required to perform a downstream function probably 
exists in electronic form. The problem is to find, trust it, translate it, and USE it. 
• FINDING THE DATA : The case for an Integrated Product Data Environment 
• TRUSTING THE DATA : The case for Accreditation 
• TRANSLATING THE DATA : The case for STEP 

 
We need to make sure that we acquire and manage the product data commensurate with 
the level of the data rights to which we are entitled. 
• Form, fit, and function in the cases where the governments rights are 

limited. 
• All OMIT data (operation, maintenance, installation, training). 
• Detailed manufacturing data in the cases where the government has the 

appropriate rights. 
 
 

Bottom Line Up Front 
 

Early stage design, contract design, detail design, construction, and logistics support 
all benefit from an accurate, up to date Product Model!  

Presenter
Presentation Notes
It is rare to find any enterprise that does not use computer-aided design technology to support design and construction. The major uses of the CAD model are to support the generation of design documentation in the form of drawings; analysis models, most typically, discrete analysis, CFD, and FEM; production planning. The development of the analysis models, usually requires specialized manipulations, most typically the removal of small features and of course the application of the boundary conditions. The vast majority of the time is spent on developing a model which bears a very close resemblance to the finished product. A great deal of the information captured during the development of the CAD models is useful well into the life of the product. With a little additional effort to capture and categorize logistics and operational information, the value of the product model can be greatly increased. Unfortunately in the shipbuilding world this is rarely done … for reasons that can be discussed later.
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Product Model Data 
Define, Operate, Manage, and Support 

Program Managers for ACAT I and II programs shall assess the long-term technical data 
needs of their systems. 
 

Consider technical data requirements 
as part of life-cycle sustainment 
planning within the Acquisition 
Strategy 
 
Assess the data required to design, 
manufacture, and sustain the system, 
as well as to support re-competition 
for production, sustainment, or 
upgrades 
 
Enforce the contractor's responsibility 
to verify any assertion of restricted use 
and release of data. 

Presenter
Presentation Notes
Information is key to all ship design, construction, and support processes. The program offices develop requirements that define the mission and scope of a new ship class. Based on those requirements, naval architects develop and evaluate different concepts, that guide the early stage designers to a feasible solution. The early stage designers create information that will that define the technical specifications for the shipbuilders to bid on the design and construction of the ship. The detail designers take those technical specifications and develop a detail design to tell the builders what to do. The planners take the detail design to tell the builders when pieces need to be built and when components need to be purchased. The logisticians need information from the designers and the suppliers to estimate how many spare parts are required and how often maintenance needs to be performed. This may be a simplistic and incomplete view of the activities and organizations involved in the total lifecycle of the modern Navy ship, but it certainly provides a glimpse into the complexity of data creation, and the need to communicate information.

Although we have been using CAD systems, databases, numerical control, and electronic technical manuals for years, we have never really done a very good job at leveraging data  that has been developed elsewhere. Whether that information was developed by another company, division, or even another person, it has simply been too difficult to convert that data into information, and to make that information useful. 
 
The problem IS NOT about creating data electronically; this is an age in which it is rare to see data developed manually on paper. The problem IS about the interpretation and exchange of data. When is the last time electronically created information was documented on a drawing sheet and then a technician reads the drawing and manually keys information from that drawing into a database, or re-creates geometry into a different CAD system? When is the last time a drawing view was scanned and emedded into  a technical publication?
 
The point is the vast majority of the data required to perform a downstream function probably exists in electronic form. The problem is to find, trust it, translate it, and USE it. This presentation is about how information technologies can be used to reduce the touch labor and to improve reliability. Information technologies have great potential to accomplish just that in the following major areas:
 
1) FINDING THE DATA : The case for an Integrated Product Data Environment
2) TRUSTING THE DATA : The case for Accreditation
3) TRANSLATING THE DATA : The case for STEP
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 Digital Product Model Data 
… its more than just design and construction 

 

The Digital Product Model can support the entire ship’s lifecycle.  

• The DPM should be the primary source of data for all pre milestone B activities. 

• The DPM should be used by NAVSEA to validate the design during the Detail Design 
and Ship Production phases. 

• The DPM should be the authoritative source of data for technical data packages, 
technical manuals, and training. 

Presenter
Presentation Notes
It is possible for the DPM to be the authoritative source of the data, but the level of discipline and dedication to this cause is required at all levels of the enterprise. Perhaps the largest detriment is the changes to the design, and the poor track record the Navy and the shipbuilders have maintaining the product model.

Both the Navy and the contractors providing the majority of as-built data are myopic when it comes to the value of the maintained product model. In the current environment, configuration management and the authoritative source of data is paper based, and still the paper trail can be difficult to follow.
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Product Model Data and Exchange 
Current NAVSEA 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 

Presenter
Presentation Notes
To date, the track record for obtaining Product Model data has been poor. The Navy has not actively asserted its rights, and the contractors continue to stonewall. There continues to be a huge grass roots contingency within NAVSEA that does not want to migrate from a drawing based to a model based environment. There are no apparent champions of the technology within Navy Senior Leadership. It is not a priority of NAVSEA mid level management. It is seen as an expensive, labor intensive process that returns little if any additional value. 
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NAVSEA Product Model Data Policy 
NAVSEA Instruction 9040.3A 

Procure and accept product model data in STEP, native CAD, 
and/or LEAPS format that provides the best technical and cost 
performance as determined by a business case analysis. 
 
Procure and accept analysis models in a format that provides the 
best technical and cost performance as determined by a business 
case analysis.  
 
Procure and accept all drawings in a digital format that provides 
the best technical and cost performance as determined by a 
business case analysis.  
 
Implement configuration management controls to ensure that all 
product model data, analysis models, and drawings are consistent 
and can be associated to a specific configuration of the ship. 
 
Ship and ship systems design, acquisition, and fleet support 
activities shall establish a digital data accreditation process. 

Product Model Data 
 
 
 

Analysis Data 
 
 
 

Drawings 
 
 
 

Configuration 
Management 

 
 

Accreditation 

Harmonized with the OPNAV PDM Working Group and  
the DoD Engineering Drawing Modeling Working Group  

Presenter
Presentation Notes
The following are the issues we need to address to move forward :
 
1) Working with NAVSEA, the National Shipbuilding Research Program developed a specification for the acquisition and/or development of an Integrated Product Data Environment. This was a first step, and captures the view from the shipbuilders. Not only can this be extended to cover the entire ship lifecycle, it may be appropriate to other Navy enterprises as well. It is currently being reviewed by the OPNAV Logistics IT EXCOMM Product Data Management Working Group.
 
2) Working with NAVSEA, the National Shipbuilding Research Program is developing a Ship Common Information Model. This first draft is approximately 30% complete and defines the information independant of an implementation method. This captures the information requirements from the the view from the shipbuilders. Not only can this be extended to cover the entire ship lifecycle, it may be appropriate to other Navy enterprises as well. It is currently being reviewed by the OPNAV Logistics IT EXCOMM Product Data Management Working Group.
 
3) Working with the National Archive and Records Administration, NSWCCD is providing a ship design and construction perspective on the long term storage of weapons system data.
 
4) The Navy needs to determine its short term plan for the acquisition of product mdoel and technical data to support current programs.
 
5) The Navy needs to determine its long term strategy for the acquisition of product mdoel and technical data to support current programs.
 
6) The Navy has to break the "drawing paradigm" and transition to a product model based information environment.
 
7) Lessons learned over the past several years show that the development of data exchange standards is of liitle value unless it can be proven that the data adds value to real processes and that the standards convey the right type of information. This requires the development of an accreditation plan in parallel with the development and implementation of the standard.
 
8) The Navy cannot work alone. Ship data exchange technologies have for too long proceeded in an isolated environment. This shipbuilding sector is too small to influence the CAD, PDM, technical publication, and other related software suppliers. This will require collaboration with the automotive, aerospace, and other defense industries.
 
9) A total lifecycle view needs to be taken when evaluating Navy requirements for product model ad technical data. 
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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 Project Peculiar Manual 

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



DISTRIBUTION STATEMENT A : Approved for public release; distribution is unlimited 

12 

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.  
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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  

Presenter
Presentation Notes
What will I do with the data once I get it?  At this point there is no reason to worry what to do with the data once you get it. It is no different than any other technical data. Some programs have an immediate need for the data, most do not. If you do not have an immediate need, it can be stored away until needed. Our current experiences indicate that if not today, the product model will be needed in the future.

What software do I need to purchase and maintain so that the data can be used? No software is needed at this time. As discussed in #1, once you have a need for the data then you can deal with all of the associated problems including software, trained users, maintenance, etc.

What resources are being committed by organization to implement this instruction? Minimal resources are needed to carry out this instruction. You are not asking the contractor for anything extraordinary. Resources will be required to perform a business case analysis. This means in order to develop the BCA, select the proper CDRLs, and author the appropriate SOWs, you will have to have access to people who understand the short and long term information requirements of the program, have a technical understanding of the software that will be used to create the data, the current state of the data exchange technology, promising data exchange technologies, and perhaps a few other subject matter areas. You will have to have access to people who understand rights in technical data, primarily to ensure the data is properly marked. Based on the BCA, the program may be able to justify acquiring only native data. In this case, the only additional cost to the program would be data delivery (CD, DVD, or in place to an IDE). If the BCA justifies a neutral file format, then the program will probably have to pay for the development (or acquisition) of the translators, and the operation of the translators. The most extreme case would be the program would have to pay for the development, execution, and maintenance of translators, the acquisition and customization of software, training, and all of the other aspects with maintaining a software system. But even if the most extreme case arises, the program will be prepared because the BCA has already taken those costs and benefits into consideration.

Why do the paragraphs start out with a shall, but the sub paragraphs have a should? This instruction is not really that scary. It basically requires two things. One, perform a BCA to determine an acquisition strategy for product data, and two, execute that strategy. There are recommended steps to take in implementing this instruction, but very few are required. The depth and breadth of the strategy is left to the stakeholders to decide. At all times the organization that is going to be responsible for the data has control because the program manager is responsible for preparing and executing the BCA. ��Finally, starting this spring, a companion guide to this instruction, NAVSEA 9040.3A-M, "Acquisition and Management of Product Model and Other Technical Data Implementation Guideline Manual", will be developed that will contain annotated statements of work, DIDs, BCA templates, and other information to guide a program office through the acquisition of product model data.
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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.) 

Questions and Comments? 

Presenter
Presentation Notes
To the ship designer and shipbuilder, the ship is the assembly, blocks are subassemblies, and there are of course parts. But unlike the mechanical parts and assemblies, the operations are a little bit different. There is not much milling, drilling, and turning going on, but there is a lot of bending and cutting. Shipbuilding tolerances are measured in millimeters, whereas mechanical tolerances can be measured in fractions of millimeters.
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