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Chapter 1:  Introduction 
 
PERCEPTION can link with a variety of computer-aided design (CAD) systems to 
expedite the development of detailed bills of material for either cost estimating and/or for 
the requisitioning, purchasing, and production material control processes. 
 
This manual describes several interfaces available between PERCEPTION and other 
software products.  Some of these interfaces are achieved generically, using 
PERCEPTION’s standard mapping and importing functions.  CAD products for which 
the generic interfaces apply include ShipConstructor, AutoCAD, AutoPLANT, and 
MicroStation.  These products have internal functions to export bills of material data files 
that are easy to map and import into PERCEPTION. 
 
Other programmed interfaces have been established for other software products that have 
no functions for exporting data files.  Several of these interfaces are achieved using 
advanced linking technologies that enable PERCEPTION processes to be initiated 
directly from within the CAD system.  A library of COM objects is available to expose 
the PERCEPTION database to 3rd party software products.  These components support 
ODBC, OLE DB, and native mode database activity. 
 

Interfaces For Downloading Drawing Bills of Material 

 
Some of the interfaces described in this manual enable detailed drawing bills of material 
to be downloaded onto the PERCEPTION database (Figure 1-1).  The data that can be 
downloaded, in addition to the bills of material, may also include the drawing graphic file 
and the product work breakdown structure (PWBS) as developed within some CAD 
systems. 

 
 

Figure 1-1: Electronic Downloading Of CAD Data To PERCEPTION 
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This downloaded data then can be processed within PERCEPTION into material 
requisitions, purchase orders, and even work order material pallet lists. 
 

Interfaces For Cost Estimating 

 
Other interfaces described in this manual down load data to be processed by 
PERCEPTION’s cost estimating processes (Figure 1-2).  The data that can be 
downloaded, in addition to CAD model bills of material, may also include drawing 
graphic files and the product work breakdown structure (PWBS) as developed within 
some CAD systems. 
 

 
 

Figure 1-2: Electronic Downloading Of CAD Data To PERCEPTION Cost Estimating 
 
 

Interfaces for Accounting 

 
Similar methods have been applied to  link PERCEPTION to 3rd party accounting system 
that provide payroll, general ledger, accounts payable and receivable functions.  Links are 
available for Great Plains, Peachtree and Quick Books.   Since most accounting systems 
offer import and export functions, linking PERCEPTION to other accounting systems 
using PERCEPTION’s data mapping functions is not difficult.  The “PERCEPTION 
Accounting Functions & Interface Manual” provides details of these interfaces. 
 

Parametric Cost Estimating 

 
PERCEPTION’s parametric cost estimating features operate on the concept of standard 
ship system interim products: standard structural assemblies, outfit and machinery 
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modules, etc.  These standard interim products or packages can be developed and stored 
on the Interim Product Package Library to facilitate their eventual use in a ship estimate. 
 
The standard interim packages can be developed at any level of detail.  A package can be 
an itemization of labor and material requirements.  It can detail specific stages of 
construction and/or manufacturing processes required to manufacture the product.  It also 
may include indirect efforts and support services.  A package can detail the labor and 
material requirements for a specific product or it can be parametric for a range of 
products (size, scope of work, etc.).  For the latter, a package can be related to various 
ship design characteristics, like displacement, shaft horsepower, electrical kW, crew size, 
etc.  
 
Figure 1-3 illustrates a list of standard packages that provide the required labor and 
material cost details for the estimate.  These details can be cataloged across multiple 
work breakdown structures: interim ship products (ship zones, hull blocks, outfit and 
equipment modules, etc.); ship systems (bilge and ballast, HVAC, electrical distribution, 
etc.); and manufacturing process (pipe spool manufacture, structural parts, hull block 
assembly, etc.). 

Stern Hull Blocks
Midbody Hull Blocks
Bow Hull Blocks
Superstructure 
Main Propulsion Package
Thruster Package
Electrical Systems Package
HVAC Package
Deck Machinery
Accommodations Package
Navigation Systems Package
Cargo Handling Systems Package

Interim Products Package List

Systems WBS

Product WBS

Process WBS

Labor Cost Items
Material Cost Items

Overhead
G&A
Profit

 
 

Figure 1-3: Generating A Cost Estimate From List Of Standard Packages 
 
 
The following sections describe the fundamentals of these packages and how they 
produce the cost estimate for the user. 
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Chapter 2:  FlagShip System Interface 
 
Under the DARPA MARITECH “FIRST” Project, a COM-based version of Proteus 
Engineering’s FlagShip Core Naval Architecture/Ship Design Software Suite and 
SPAR’s.PERCEPTION cost estimating and construction planning and resource 
management software were implemented.  The new COM1 versions of these systems 
provide significant opportunities to implement ship design automation.   
 
The NSRP/ASE “Project 21” carried this work even further.  The resulting “Parametric 
Ship Design & Cost Estimating System”, a.k.a. FlagShip expands the linking of 
application systems and further automates and refines the sequence of parametric ship 
design and cost estimating functions (Figure 2-1). 
 
 

 
 

Figure 2-1: Parametric Ship Design & Cost Estimating System 

                                                 
1 COM objects are software components that allow dynamic linking of software functions and direct access 
to computational processes provided outside a given application software system. 
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The overall objectives for these developments are as follows: 
 
·  To implement several stages of design within the system: concept design, early stage 

design, and preliminary/final design.  These stages range from the initial marketing 
level design stage of a new ship to the first full engineering definition (early stage 
design), through the completion of preliminary and final design.  This range covers 
the engineering process from concept design up to the point where a contract for the 
commercial vessel would normally be signed, at which point, detailed design would 
begin.  Figure 2-2 presents a sample display of one of the ship design features 
available from the FlagShip software. 

 
 
 

 
 

Figure 2-2: Sample Parametric Ship Designing Features 
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·  The resultant COM versions of the FlagShip core naval architecture application 

products and PERCEPTION enable generic ship designs to be pre-positioned in the 
software system.  These pre-positioned generic ship models cover ship types such as 
containerships, tankers, offshore supply vessels, etc., and typically in several sizes for 
each type of vessel.  These families of generic designs can be used with the FlagShip 
and PERCEPTION systems to automate the generation of variants of these designs in 
response to shipyard client inquiries for a vessel to meet a particular set of 
requirements.  

 
·  As indicated in Figure 2-3, the concept design tools, early stage design automation, 

cost estimating, and production planning capabilities are fully integrated with each 
other, linking the engineering model of the ship with cost estimating models and 
production process models.  This set of ship models will facilitate rapid and accurate 
response by the shipyard to inquiries from their ship owner clients, and will increase 
the level of confidence and competitiveness in cost and schedule quotations.  

 
Concept Design Tools

•Parametric-based trade-off studies
•Construction and Life-Cycle costs
•Propulsion systems, structure, payload, etc.

Early Stage Design Automation
•Parametric Capabilities: Use ship type 
libraries to initialize new designs based 
on parametric resizing capabilities
•Hullform and Compartmentation
•Structural Models

•Build full 3D structural models from parametric 
libraries
•Resize scantlings automatically with Rules checks
•Generate 3D finite element models

•Stability Models for Hydrostatic 
Analysis

Cost Estimating
•Generate cost estimates from 
concept design stage
•Yard Specific Parametric 
cost libraries for systems, 
processes, manufactured 
items
•Yard Specific Standard parts 
library
•Multi-facility/Multi-Year 
Support

Production Planning
•Yard Specific Build Strategy 
simulation
•Risk Assessment
•Support Multiple Construction 
sites
•Schedule generation
•Electronic Commerce Support
•Long lead time/High Cost item 
identification/planning

Construction Transition
•CAD/Detail Design
•Material Processing
•Labor Planning

 
  

Figure 2-3.  Advanced Parametric Ship Design, Planning and Cost Estimating 
 
·  The resulting engineering cost estimating and production planning models offer a 

smooth and efficient transition to the detailed design and construction process.  For 
shipyards, this includes support to any one of numerous facilities addressing different 
types of vessels. It also allows the ability to plan and cost estimate construction of a 
vessel by multiple facilities in parallel with the final assembly and completion of the 
vessel being supported by several different manufacturing facilities.  
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These models reflect the following requirements: 
 

o The Design for Manufacture and Assembly (DFMA) principles and 
parametric guidelines 

o Build strategy, facility, and production process characteristics 
o A cost estimating capability that is sensitive to engineering, material, 

planning, facility, and production process characteristics 
 
Figure 2-4 presents a sample display of the ship design tool showing direct access to 
PERCEPTION database elements of the project WBS (SWBS, PWBS, COA), the ship 
design characteristics, and the list of interim product packages.  From within FlagShip, 
many functions are available to setup and execute a cost estimate of the ship design being 
processed by FlagShip.  These functions are implemented via the COM interface with 
PERCEPTION.  
 

 
 

Figure 2-4: Sample Ship Design Tool Display 
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Systems Interface Architecture 

 
The interface with FlagShip has been implemented via the Microsoft COM protocols.   
 
From within FlagShip, all necessary cost estimating information is accessible.  The 
designer can setup the basis for the cost estimate:  the project, the project Work 
Breakdown Structure (“WBS”), the ship characteristics (principle dimensions, etc.), and 
the work centers for which labor rates can be assigned.  From the project tree view, the 
designer can view costs at any level of the work breakdown structures. 
 
A library of interim standard product and/or service packages can be developed and 
stored using PERCEPTION directly.  The new ship design can be setup with the required 
selection of packages.  Once added to the project from within PERCEPTION, FlagShip 
can regenerate the cost estimates. 
 
 

Setting Up A Parent Ship Cost Estimating Model 

 
Before FlagShip is able to perform cost estimates, there are several steps that need to be 
initiated ahead of time for the parent ship design: 
 
·  Create the project on the PERCEPTION database 
·  Define the various work centers and their labor rates that will be used in the cost 

estimating process 
·  Define for the project the work breakdown structures, either system-oriented or 

product-oriented, or both. 
 
Develop and store in the PERCEPTION database library the required cost estimating 
relationships (“CERs”) and standard interim products with defined cost information. 
 
Some of the above steps can be performed from within FlagShip.  Others need to be done 
by running the PERCEPTION software directly.  Appendix I outlines those functions 
available within FlagShip. 
 
 

Initiating A Parametric Cost Estimate With FlagShip 

 
The ship designer is now ready to initiate a ship design cost estimate; FlagShip provides 
the following information to PERCEPTION via the COM interface: 
 
·  Ship Design Characteristics.  This data is used by any number of different CERs and 

parametric interim product packages that have been setup for the cost estimating 
process. 
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·  Complete bills of structural materials, plates and shapes, of the ship structure2.  The 
ship designer develops this bill of material using those materials defined on the 
PERCEPTION Parts Catalog.  The ship designer further breaks down these materials 
by major ship zone (bow, stern, superstructure, etc.) and basic block type (flat panels, 
2-D curved panels, etc.)3.   The ship designer uses the ship zones and the list of block 
types that are available from the PERCEPTION database. 

 
Once the cost estimating process has been initiated, PERCEPTION performs the 
following: 
 
·  Prices the structural materials from the unit prices available on the Parts Catalog. 
·  Estimates the production labor hours based upon type plate system and its weight, 

plate area and weld length (data provided by FlagShip).  The cost estimating 
information is derived from the standard interim product packages for standard block 
types4.  Labor costs are computed from the labor rates established on the 
PERCEPTION project database. 

·  Estimates outfit and support costs from the table of standard interim products 
developed for the ship type. 

·  Rolls up the labor and material costs throughout the project work breakdown 
structures. 
 

When the cost estimate has been completed, PERCEPTION provides FlagShip direct 
access to a drill-down tree view of the project work breakdown structures and all cost 
estimate information. 
 
Details of the estimate cost data may be viewed using the PERCEPTION software 
directly, including bills of materials and details of the costs at any level of the project’s 
work breakdown structure. 
 

                                                 
2 For material costs, PERCEPTION requires that the structural bill of material (plate and 
shapes) be identified with a standard part number.  The PERCEPTION system provides a 
catalog of standard parts and their unit prices that are used to generate the cost of 
material. 
 
3 These identifiers are necessary for PERCEPTION to apply appropriate shipyard 
production labor cost factors. The ship designer must assign a specific block type from 
the system database to each major plate system. 
 
4 Shipyard labor production costs are dependent upon the type of assembly, which 
dictates the set of manufacturing and assembly processes required.  These CERs have 
been developed to be sensitive to a shipyard's actual cost experience.  They also are 
sensitive to different costs throughout the various stages of manufacturing (preparation, 
fabrication, assembly and erection).  The shipyard can tailor the CERs as necessary, 
including making changes to accommodate changes in manufacturing process 
performance and equipment 
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Modifying The Ship Design 

 
FlagShip provides many features for modifying the parent ship design. New parent 
designs can be developed as evolutionary versions of the original parent design. 
 
When the ship designer modifies either the design’s ship characteristics or the structural 
specifics, he may initiate a new cost estimate.  With the tables of standard interim 
products available to him for the parent ship, alternate interim products can be selected 
prior to making a revised run of a cost estimate.  
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Chapter 3:  GSCAD System Interface 
 
PERCEPTION is a 3rd party add-in module for Intergraph Corporation’s new CAD 
system, GSCAD™.  The GSCAD/ PERCEPTION user environment operates from within 
GSCAD’s planning module.  This user environment allows the user to apply attributes to 
the Interim Products identified in the planning module.  These attributes identify the 
interim products with a set of generic codes that allows PERCEPTION to catalog these 
products by work breakdown structure (PWBS), interim product package ID, and 
Standard Part Number (SPN).  Figure 3-1 illustrates the basic operation of the interface.   

 

 
Figure 3-1: GSCAD/PERCEPTION Systems Interface 

 
 
Once PERCEPTION has added these items to its database, it then calculates the cost in 
terms of labor hours, labor dollars, and material dollars.  It then returns this cost estimate 
information back to the CAD model.  Optionally, PERCEPTION also will generate Bills 
of Material, Material Requisitions, and Labor Work Orders. 
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Systems Interface Architecture 

 
The interface with GSCAD has been implemented via the Microsoft COM protocols.   
 
From within GSCAD, all necessary cost estimating information is accessible.  The 
designer can setup the basis for the cost estimate:  the project, the project Work 
Breakdown Structure (“WBS”), and the ship characteristics (principle dimensions, etc.), 
and the work centers for which labor rates can be assigned.  From the project tree view, 
the designer can view costs at any level of the work breakdown structures. 
 
A library of standard interim product and/or service packagers can be developed and 
stored using PERCEPTION directly.  The new ship design can be setup with the required 
selection of packages.  Once added to the project from within PERCEPTION, GSCAD 
can regenerate the cost estimates. 
 
 

Setting Up A Parent Ship Cost Estimating Model 

 
Before GSCAD is able to perform cost estimates, there are several steps that need to be 
initiated ahead of time for the parent ship design: 
 
·  Create the project on the PERCEPTION database 
·  Define the various work centers and their labor rates that will be used in the cost 

estimating process 
·  Define for the project the work breakdown structures, either system-oriented or 

product-oriented, or both. 
 
Develop and store in the PERCEPTION database library the required CERs and standard 
interim products with defined cost information. 
 
Some of the above steps can be performed from within GSCAD.  Others need to be done 
by running the PERCEPTION software directly.  Appendix I outlines those functions 
available within GSCAD. 
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Initiating A Parametric Cost Estimate With GSCAD 

 
To activate PERCEPTION, the ship designer must enter the GSCAD planning module.  
Next select “SPAR ESTIMATE” from the menu item 3rd Party, see Figure 3-2. 
 

 
 

Figure 3-2: GSCAD Planning Environment 
 

The PERCEPTION user environment contains a feature to allow the user to define the 
database logon parameters.  To enter these parameters click on the first button on the user 
environment ribbon bar, Figure 3-3. 
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Figure 3-3: PERCEPTION Connection Parameters 
 

This will open the pop up window for the user to define the database logon parameters, 
Figure 3-4. 
 

 
 

Figure 3-4: PERCEPTION Database Parameters Window 
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How It Works 

 
PERCEPTION catalogs the CAD data by a Product Work Breakdown Structure (PWBS).  
At the top of this structure is the ship.  The next level is the ship zone, for example the 
machinery zone, deckhouse, bow, stern, and cargo/mid-body.  Under the ship zones are 
the units, assemblies, sub-assemblies, manufactured parts, and raw material commodities. 
 
In GSCAD, when the planning module is first initialized it creates a single zone that 
contains the whole ship.  This zone is in reality a volume of area that is in the shape of a 
block and encompasses the whole ship so, GSCAD calls it a block and labels it B0.  The 
user then uses features of the planning module to subdivide this block into the ship zones.  
Each block can be given a name.  Block B0 is usually named Ship wide.   
 
After the ship zones are defined (or during the process), the user can open the 
PERCEPTION Zone Classification window by clicking on the second button on the 
PERCEPTION user environment ribbon bar or by right clicking on the Zone in the 
Workspace Navigator, Figure 3-5. 
 
 

 
 

Figure 3-5: Assign Zones 
 
The zone classification window gives the user the ability to select a generic PWBS zone 
code and assign that code to the selected block in the workspace navigator, Figure 3-6.  
When the By Rules option is selected on the window, the user changes the displayed 
Zone Code Name by selecting the Zone from the list box.  If this option is deselected then 
the user can type any Code Name into the displayed data field. 
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Figure 3-6: Zone Classification Window 
 
After all the zones have been assigned a Code Name, the user then groups items within 
the zone as assemblies.  This would be the third level of the PWBS assignment, which 
PERCEPTION catalogs as units/blocks.  In grouping items the user is creating erectable 
units that contain assemblies, sub-assemblies, and parts.  GSCAD refers to these units as 
assemblies.  
 
After all of the erection units/blocks have been defined, or while the user is creating 
them, the user opens the PERCEPTION Assign Type to Block/Assembly window to 
apply the Interim Product Attributes to these assemblies.  To open this window click on 
the third button on the PERCEPTION user environment ribbon bar or right click on the 
Assembly in the Workspace Navigator, Figure 3-7. 
 
The Block/Assembly Classification window allows the user to define the Interim Product 
ID for the Units/Blocks, Assemblies, Sub-Assemblies, etc.  The Interim Product ID is an 
identifier used by PERCEPTION to determine the manufacturing process for those 
products defined.  This allows PERCEPTION to calculate the labor content for the 
Interim Product based on the attributes assigned to it in GSCAD, such as weight, weld 
length, and area. 
 
PERCEPTION uses a generic coding scheme to define the Interim Product ID.  This 
coding scheme was developed under a research and development project for the U.S. 
Navy.  A team of shipyards, academia, design firms, and software developers designed 
the coding scheme and has used it successfully in most of the major U.S. Shipyards.   
 
The Interim Product ID is coded based on a number of descriptors.  The first descriptor 
tells us what type of interim product we are defining in the PWBS hierarchy.  This part of 
the code tells us whether the product is a block, an assembly, a commodity, or an 
equipment unit.  The second descriptor tells us the type of work or product category such 
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as structure, pipe, HVAC, etc.  The third descriptor tells us the type of material used.  The 
material type may not always be definable or relevant for some interim products.  The 
last descriptor tells us the interim product type. Examples of interim product types for 
structure are the block types that shipyards manufacture, inner bottoms, decks, etc. 
 
 

 
 

Figure 3-7: PERCEPTION Block/Assembly Assignment 
 
When the By Rules radio button is checked, the Block/Assembly Classification window 
builds most of the Interim Product ID automatically, Figure 3-8  

 

 
 

Figure 3-8: Block/Assembly Classification Window 



24 

 
Interim Product ID is determined from the PWBS type (block, assembly, unit, etc.), the 
work type (structure, HVAC, pipe, etc.), and the type of material. The only part of the 
identifier that the user must choose is the Interim Product Type from the IP Type tab.  
The IP Type further defines the Interim Product. For example, for structural blocks the 
tab provides a list of Block Types (inner bottoms, decks, etc.).  For pipe systems, the tab 
provides a list of pipe spools.  The list of interim product types is populated from the 
PERCEPTION database.   
 
The individual material parts that make up assemblies are originally defined in GSCAD 
when the systems are created.  For example, a plate system for a deck contains plates and 
stiffeners.  When the deck plate system is defined the user determines the material type 
and size from the GSCAD properties dialog.  PERCEPTION generates a Standard Part 
Number (SPN) for the raw materials that make up the assemblies that use these attributes.  
The automatically generated SPN follows the same coding scheme as the Interim Product 
ID previously defined. 
 
PERCEPTION gives the user the opportunity to change the generated SPN for 
commodities (raw material items).  To change the SPN for a commodity first highlight it 
in the workspace navigator.  Now right click on the part or click the 4th button on the 
ribbon bar, Figure 3-9. 
 
 

 
 

Figure 3-9: PERCEPTION User Defined Part Number 
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The PERCEPTION User Defined Part Number window has one field which the user can 
enter a part number, Figure 3-10. 
 
 

 
 

Figure 3-10: User Defined Standard Part Number 
 
After all of the PERCEPTION attributes have been assigned to the various blocks, 
assemblies, and parts in GSCAD, the next step is to send the data to PERCEPTION.  
There are a couple of different methods the user can use to select what data to send.  The 
user can select the product in the Workspace Navigator or use the 5th button on the ribbon 
bar to select the zones, Figure 3-11.  If the user selects the product from the Workspace 
Navigator, that product and all of the components associated with it will be exported.  
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Figure 3-11:  PERCEPTION Select Zones to Export 
 
The user may wish to view that data prior to sending it to PERCEPTION or save the 
generated export file for batch processing at a latter time.  This can be accomplished by 
clicking on the 6th button on the ribbon bar, Figure 3-12 - Preview BOM.  When 
previewing the BOM the user has the option to export the file from within that window 
Figure 3-13. 
 
The location and name for storing the data file can be set in the database connections 
window.  This may be used to save the generated BOM to different file names for 
tracking changes. 
 

 
 

Figure 3-12: Preview BOM 
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Figure 3-13: Preview BOM 
 

The user may choose to send the data directly to PERCEPTION.  Clicking on the 7th 
button on the ribbon bar, Figure 3-14, does this. 

 

 
 

Figure 3-14: Export BOM For Cost Estimation 
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Chapter 4:  AutoCAD System Interface 
 
PERCEPTION offers an option to download electronically detailed material take off data 
from AutoCAD (Figure 4-1) into the PERCEPTION database.   
 
For cost estimating, PERCEPTION provides a standard parts catalog, complete with pricing 
and vendor information, to automate the pricing of the detail material for a given estimate.  
The shipyard can develop and maintain this catalog directly with PERCEPTION, but can 
also upload this information from its own material control system or automatically from 
within PERCEPTION internal functions. 
 
PERCEPTION also can download AutoCAD detailed bills of material as drawing bills of 
material on the PERCEPTION database.  The PERCEPTION drawing record has a data 
field to identify the AutoCAD drawing file.  This data can then be processed directly into 
cost estimate material items or material requisitions, purchase orders, and work order pallets. 
 

 
 

Figure 4-1: Bills of Material From AutoCAD 
 

The means for downloading AutoCAD bills of material can be downloaded either as cost 
estimating cost items or as drawing bills of material using PERCEPTION’s generic data 
file importing functions.  The transfer file must be set up and formatted by the AutoCAD 
system user.  PERCEPTION’s file import function provides for a convenient mapping 
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process so that the AutoCAD data can be linked to specific data elements on the 
PERCEPTION database. 
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Chapter 5:  AutoPlant System Interface 
 
AutoPLANT is a software system developed by Rebis Corporation for engineering piping 
systems.  It operates within the AutoCAD system environment.   
 
PERCEPTION offers an option to download electronically detailed material take off data 
from AutoPLANT (Figure 5-1) into the PERCEPTION database.   
 
For cost estimating, PERCEPTION provides a standard parts catalog, complete with pricing 
and vendor information, to automate the pricing of the detail material for a given estimate.  
The shipyard can develop and maintain this catalog directly with PERCEPTION, but can 
also upload this information from its own material control system or automatically from 
within PERCEPTION internal functions. 
 
PERCEPTION also can download AutoPLANT detailed bills of material as drawing bills of 
material on the PERCEPTION database.  The PERCEPTION drawing record has a data 
field to identify the AutoPLANT drawing file.  This data can then be processed directly into 
cost estimate material items or material requisitions, purchase orders, and work order pallets. 
 
 

 
 

Figure 5-1: Downloading BOM Data From AutoPLANT 
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AutoPLANT develops a bill of material (BOM) file that can be imported into 
PERCEPTION as an offline operation (Figure 5-1).  The information exported by 
AutoPLANT includes the following data for each BOM item: 
 

· Standard Part Number (SPN) for the material item 
· Quantity of the item 
· Size of the item 
· Description of the item 

 
The use of the standard part number is optional.  However, if standard part numbers, 
corresponding to the parts on the PERCEPTION Parts Catalog, are provided with this test 
file, PERCEPTION will be able to automate the material costing process. 
 
The means for downloading AutoPLANT bills of material can be downloaded either as 
cost estimating cost items or as drawing bills of material using PERCEPTION’s generic 
data file importing functions.  The transfer file must be set up and formatted by the 
AutoPLANT system user.  PERCEPTION’s file import function provides for a convenient 
mapping process so that the AutoPLANT data can be linked to specific data elements on 
the PERCEPTION database. 
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Chapter 6: The U.S. Navy’s ASSET System Interface 
 
ASSET (Advanced Surface Ship Evaluation Tool) is the United States Navy’s design 
synthesis model (Figure 6-1). 

  

 
Figure 6-1: The U.S. Navy’s Advanced Surface Ship Evaluation Tool (ASSET) 

 
There are three programs available for mono-hull ships. These three programs use 
common capabilities for hull geometry, subdivision, deckhouse, hull structure, 
appendages, resistance, propeller, machinery, space requirements, performance analysis 
and hydrostatic analysis. Each of the programs has additional capabilities that are unique 
to specific ship types. The three programs are MONOSC (mono-hull surface 
combatants), with four base ships, MONOLA (mono-hull support ships) with six base 
ships and MONOCV (mono-hull aircraft carriers) with an LHD as the base line ship.   
 
MonoSC is intended to design Monohull Surface Combatants in the range of between 
1000 and 12,000 tons. MonoSC includes an Auxiliary Systems Module that provides 
capabilities to predict system characteristics, demands and weights for a range of 
different types of auxiliary systems typically found in surface combatants. For weights 
not developed from analytical methods in Deckhouse, Hull Structure, Auxiliary Systems, 
and Machinery, the MonoSC Weight Module uses empirical algorithms based on the 
large database of existing surface combatant design. MonoSC also includes a Seakeeping 
Module. 
 
MonoLA  is intended to design Monohull Amphibious (L) and Auxiliary (A) type ships. 
MonoLA utilizes a different Weight Module than MonoSC. The weights developed in 
Deckhouse, Hull Structure, and Machinery can still be used, but other weight groups are 
estimated based on ratio-relationships to a parent. The user may select different parents 
for any weight group down to the SWBS 3-digit level. For most weight groups there is 
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also a selection of weight ratio equations that may be selected. A selection of parent ships 
are included in the Weight Module library and the user may input parent ship data if 
desired. In addition to naval amphibious and auxiliary ships, MonoLA has been used for 
commercial container and RO/RO designs. 
 
MonoCV is intended to design Monohull aircraft carriers (CV). MonoCV includes an 
Aviation Support Module. This module addresses those characteristics unique to aircraft 
carriers; flight deck, catapults, arresting gear, hangars, sponsons, aircraft, weapons, and 
cargo elevators, aircraft complement and support requirements, magazines and protection 
systems. MonoCV uses the MonoLA Weight Module and adds a set of empirical CV-
based equations. For weights not developed in Deckhouse, Hull Structure, Aviation 
Support, and Machinery, the user can use the empirical equations or ratio from a parent. 
ASSET programs also exist for SWATH, Hydrofoil, and SES type ships. The programs 
include similar modules and capabilities to the monohull programs. However, due to 
limited development activity, these programs are not currently available for distribution. 
 

ASSET Program Modules 
 
An ASSET Module is a portion of the program that can be executed independently. 
ASSET's computational functions are broken down into 3 types of modules: Design 
Synthesis, Analysis, and Input/Output support.  
 

·  ASSET Design Synthesis Modules are the modules that perform the design 
functions in each discipline. Synthesis executes this group of modules 
sequentially in a manner analogous to a design spiral. 

 
·  Analysis Modules allow the designer to evaluate the performance of the current 

ASSET model while not modifying the design. 
 

·  Input/Output Support Modules and Utilities provide the designer with additional 
functionality while defining the design configuration and also provide the 
capability to export ASSET generated ship characteristic and performance data to 
other analysis programs and product model databases. 

 
By breaking the computations down into several modules, the user is assured to have the 
greatest possible control over the model during the design process.  
 

The ASSET Design Spiral 
 
The design spiral begins by identifying the mission requirements and the budget.  As part 
of the mission requirements, payload and area requirements must be defined including 
weapon systems.  Some of this information comes from a separate payload data bank.  
Initial topside layout must also be sketched at this point, defining deckhouse extends and 
payload system locations.  This gives you a first estimate of LOA and beam.  An inboard 
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profile then helps define LBP, hull depth, machinery spaces and other spaces required by 
unusually large objects.  The final preliminary information needed is the initial manning 
estimate. 
 
To develop a design in ASSET, the designer runs each of the design synthesis modules 
individually, selecting design methods and criteria and inputting the design 
characteristics and configuration options appropriate for that discipline.  
 
Once this initial input has been completed, the Synthesis process is executed. Synthesis 
executes this group of modules sequentially in a manner analogous to a design spiral 
(Figure 6-2).  

 
Figure 6-2: ASSET Synthesis Design Spiral Process 

 
After each iteration through the design synthesis module, the ship characteristics are 
checked for convergence and the iterative process continues until a mathematically 
coherent and balanced design is achieved. 
 

ASSET Design Synthesis Modules 
 
In ASSET, Design Synthesis Modules perform the design functions in each discipline.  
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Once the preliminary design data has been gathered, each of the 11 design synthesis 
modules must be run.   
 
All of the ASSET Modules follow a common execution sequence: 
 

·  Retrieve data from current model  
·  Check that all required inputs are available  
·  If not, prompt user for missing inputs  
·  Perform required computations  
·  Generate printed and graphic output as requested  
·  Update current model data (not all modules)  

 
As each module is run, the user will be prompted for any additional information needed 
to complete the run.  The user can allow the modules to calculate default values for 
certain parameters.  The modules will also temporarily assign values for parameters that 
have not yet been defined or other modules will provide when they are run.  The message 
box keeps the user aware of these parameters.   
 
There is a logical order in which the modules should be run: 
 
  1    Hull Geometry 

2 Hull Subdivisions 
3 Deckhouse 
4 Hull Structure 
5 Appendages 
6 Resistance 
7 Propeller 
8 Machinery 
9 Auxiliary Systems 
10 Weight 
11 Space 

 
Hull Geometry Module 
 
The Hull Geometry module can use input from existing hulls, from the Navy’s HULGEN 
module, and FastShip5 and requires a target GM/Beam.  The output of this module is the 
hull offsets (Figure 6-3). 
 

                                                 
5 FastShip is the hull form module of the FlagShip by Proteus Engineering. 
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Figure 6-3: Graphical Output From The ASSET HULGEN  Module 
 
 
Hull Subdivision Module 
 
The next module, Hull Subdivision, defines the deck and bulkhead layout and produces 
the total hull volume, total arrangeable area, compartment area/volume and tank volume.  
Machinery spaces and other large spaces are also defined in this module. 
 
Deckhouse Module 
 
The Deckhouse module defines its extents both fore and aft and athwartships and 
computes the arrangeable area. 
 
Hull Structure Module 
 
Using Navy and ABS criteria, the Hull Structure module produces the scantlings and 
much of the group one weights.  
 
Appendages Module 
 
The Appendages module calculates all the weight, buoyancy, surface areas, drag, etc. of 
anything outside the molded hull form.  This includes things like rudders, skegs, bilge 
keels, stabilizing fins, sonar domes, struts and shafts. 
 
Resistance Module 
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Once the hull form and its appendages have been defined, the Resistance module is used 
to calculate the Effective horsepower needed at the propeller.  
 
Propeller Module 
 
The Propeller module uses the EHP to calculate the propeller coefficient, RPMs and shaft 
horsepower. 
 
Machinery Module 
 
The Machinery module is the most complex of the modules.  Provided for this module is 
an engine library and a wizard.  Based on the wizard, the module calculates component 
arrangements, endurance, speed and electrical loads.  It also calculates SWBS group 
weight for groups 2 and 3 and the required fuel weight (based on speed, endurance engine 
selection). 
 
Auxiliary Module 
 
The Auxiliary module is really the last module needed to complete the first cut of the ship 
design.  It produces the 5 group weights and some of the group 6. 
 
Weight & Space Modules 
 
The Weight module and the Space module basically sum up all the information provided 
by the other modules.  The Weight module calculates full load displacement and the 
vertical and longitudinal centers of gravity.  The Space module gives the total arrangeable 
area and total required volume.  It also produces a summary report of space usage based 
on he Navy’s SSCS system. 
 
Design Summary Module 
 
The final thing to run is the Design Summary giving you a printed report of the 
completed ship. 
 

Design Synthesis 
 
The design synthesis is now run to produce the first ship design.  All of the previously 
entered information now runs through a number of iterations before converging on a 
design solution.  This may or may not produce a good design but it will be a valid 
solution based upon the input parameters.  If the solution is not acceptable, modifications 
can be made to any of the modules and the synthesis rerun.  If there are no omissions or 
errors the synthesis will converge on a new design.  This process continues until the 
design is accepted. 
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Each module produces a series of reports and graphs that list all the pertinent information 
about that module.  In addition, an export utility transfers ASSET data into input files for 
the following supported file formats: 
 

ACEIT COST: A scenario file to be used by the ACEIT cost analysis program.  
This file contains ship principal characteristics and weight data.  Macros are 
available to read this file into an EXCEL spreadsheet and other analysis 
applications. 
 
CAD2: A file is generated containing Hull Subdivision, Deckhouse, and Payload 
information.  This file is formatted to be read by an Intergraph PPL program that 
generates a 3-dimensional model of the ship in the Intergraph Vehicle Design 
System (VDS) following NAVSEA CAD specifications. 
 
COST FORM: A file containing ship principal characteristics, payload, and 
weight information is output in the NAVSEA 017 Cost Design Summary Report 
format. 
 
IGES: the program that is suitable for input into programs using the Initial 
Graphics Exchange Specification (IGES) produces an output geometry file. 
 
P DESIGNER: An output geometry file produced by the program that is suitable 
for input to the ComputerVision Personnel Designer CAD System. This two-part 
file consists of an IGES section of basic ship geometry and a section of Personnel 
Designer commands to insert Payload items as figures. The geometry in this file 
differs from the IGES option in that string entities are used in place of b-spline 
entities. 
 
SDWE: Weight information formatted for input into the Ship Design Weight 
program. 
 
SHCP: the program that is suitable for input into the Ship Hull Characteristics 
Program (SHCP) produces an output geometry file. 
 
SMAN: An output file is generated containing required compartment area data 
organized by Ship Space Classification System (SSCS). 

 
Many of these are other Navy analytical programs related to the design process. 
 

ASSET Executive Program: 

·  Has a graphical user interface (GUI), that provides a Windows based interface to 
"speak" to the underlying FORTRAN subroutines. This interface also allows for 
simple Windows-style help to be accessed at any time.  
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·  Stores the current model data. The executive provides model data to all of the 
modules ASSET runs. Should required data be missing when a module is running, 
the ASSET Executive will prompt the user for missing information the modules 
need. The GUI will also read and write ASSET commands, and read and write to 
the databank.  

ASSET Graphical User Interface: 

·  Is C++ / Microsoft Foundation Classes based.  

·  Has a Document/View/Frame Architecture. There are four main windows in 
ASSET:  

1. The Messages Window displays the status of the module, as well as 
warning and error messages. It also displays the command prompt.  

 

Integration With PERCEPTION (a.k.a U.S. Navy PODAC Cost Model) 

 
The eleven design modules produce a total of seventy-five different reports, plus a 
summary report for each module (see appendix).  The Design Summary report produces 
five additional reports.  A number of these reports have information that would be useful 
in PERCEPTION.  At present these reports are not saved anywhere as a file that can be 
revisited unless you cut and paste them into a text editor (notepad, Word, etc.).  Export 
functions could be made in a manner similar the previously mention file formats.  ASSET 
is an Active X server and is capable of using OLE based API (application procedural 
interface). 
 
The first obvious link between the two programs is through the Weight Module that 
calculates the weight of each of the SWBS groups down to the three-digit level.  Full 
dead weight loads (the weight of crew and their effects, mission related expendables, ship 
stores, fuels and lubricates and fresh water) are also calculated.  A library of group 
weight CERs in the PERCEPTION provides the man-hour and material cost estimates 
from the weights generated by the ASSET model. 
 
Another possible link between the programs will be libraries of parts and packages.  If 
certification groups, such as ABS, produce a standard parts library or catalog of plates, 
stiffeners, frame and other construction members, many programs could benefit by using 
it.  This includes CAD programs, analysis programs (such as Maestro6), ASSET, 
PERCEPTION and more. We can get this indirectly now by passing the ASSET model to 
the MAESTRO modeler.  On a more specific level, PERCEPTION should extend its parts 
and package libraries to include part and system libraries that are already in the ASSET 
model and attach labor and material CERs.  This includes such things as engines, 
generators, transmissions, propellers, weapons systems and even stabilizing fins. 

                                                 
6 Maestro is a hull structures finite element analysis module of the FlagShip system developed by Proteus 
Engineering. 
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The ASSET model generates compartmentation through the space module.  With some 
added attributes, this is the beginning of zone, block and process identification and 
definition.  The space module allows the user to define four types machinery spaces 
(main, auxiliary, other and steam generating).  It also allows defining fifteen different 
types of Large Object Spaces ranging from ballast tanks to hangers and magazines.  All 
of the space is parametrically divided into four categories of use (Navy SSCS defined: 
mission support, human support, and ship support and ship machinery system area).  The 
ASSET model looks at required space; user defined space and available space to do the 
parametric division.  CERs would need to be developed in PERCEPTION, perhaps 
through the Data Analysis Model, that would be based on area/volume instead of being 
weight based.   
 

Cost Estimating Using ASSET Data 

 
The PERCEPTION interface to ASSET  has been tested with version 4.60.  Due to a 
number of problems with this release of ASSET we suggest that you first start the 
ASSET program prior to running the PERCEPTION interface. 
 
The following outlines the steps for generating a cost estimating using ASSET-generated 
data: 
 
Run PERCEPTION.  Select Library/WBS/Contract/Contract from the main menu to open 
the Contract window.  Or, more quickly, click on the Contract (C) icon on the toolbar 
(Figure 6-4). 
 

 
 

Figure 6-4:  Contract Icon 
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With the Contract Information window open, select Edit/Create Contract From ASSET 
from the main menu.  Or, more quickly, click on the Create Contract From ASSET icon 
on the toolbar (Figure 6-5). 
 

 
Figure 6-5:  Create Contract From Asset Icon 

 
The Create Contract From ASSET control window (Figure 6-6) will open. 
 

 
 

Figure 6-6: Create Contract From ASSET Control Window 
 
Select the ASSET Databank, then the Ship from the drop down list boxes.  Type a name 
for the Contract that is to be created and type the number of hulls to be created.  Click on 
the OK button and when the records have been successfully added, PERCEPTION will 
display a message reporting the success (Figure 6-7). 
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Figure 6-7:  Successful Import Message 
 

Conclusions  

 
Sharing information among the ASSET, OSCAM and PERCEPTION models would 
provide early design configuration, acquisition cost and O&S cost.  The design 
parameters that can be produced by ASSET could be passed to the OSCAM model to 
produce the first operation and support (“O&S”) cost estimates.  These O&S costs could 
then be passed to the PERCEPTION cost model. ASSET could also pass information to 
the PERCEPTION cost model, where the information would be processed, summed up 
and augmented with parametric design cost.  Then we have a total life cycle cost estimate 
for the design. 
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Chapter 7:  Price Systems Interface 
 
 
Total ownership costs (TOC) have almost always been a major consideration for 
commercial ship owners as they move forward designing and building a new ship to put 
into service.  Commercial ship operators must look at "the bottom line" for profit and a 
return on their investment.  If the cost of design and construction, including the cost of 
money, cannot be recouped in a reasonable amount of time, the ship will not be built.  If 
the operating and maintenance costs, plus amortized construction costs, exceed operating 
revenues, the ship will not be built. 
 
Figure 7-1 illustrates a breakdown of TOC that includes stages of acquisition (R&D 
design, engineering and construction), in-service costs (operations and maintenance) and 
final disposal. 
 
 

 
Figure 7-1: A Breakdown of Total Ownership Costs 

 
Naval ships do not have a bottom line commercial profit consideration.  These ships are 
put into service only to satisfy a national security commitment to its citizens.  However, 
as limited government funds address an ever-widening array of government 
responsibilities, naval ships designs now must be developed with an increasing focus on 
getting "the biggest bang for the buck".  Design and engineering trade-off studies can 
minimize costs without sacrificing mission capabilities.  Often these studies result in 
increased mission capabilities without an increase in cost.   
 
Operations and maintenance costs are as important considerations for these studies as are 
basic design and construction.  When viewing the life cycle cost breakdown, only about 
25% of the costs are directly related to acquisition.  That means 75% of the total cost is 
operation and support and is made up of personnel, maintenance, and modernization.  For 
naval ships, the largest of these (37%) is personnel cost, followed by maintenance (21%) 
and modernization (13%). 
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Therefore, in order to obtain a more complete picture of the overall cost of a ship, its life 
cycle costs need to be estimated and evaluated.  This requirement applies to both 
commercial and government ship programs. 
 

PRICE HL Overview 
 
The PRICE HL (Hardware Life Cycle) model by PRICE Systems, L.L.C., is an 
accounting-type model used to calculate operating and support costs, cost effectiveness, 
and operational availability at the system, subsystem, major assembly, and sub-assembly 
levels.  PRICE HL estimates costs for support equipment, spares (initial and 
replenishment), supply administration, repair labor, contractor support, and 
transportation.   
 
PRICE HL calculates the two of the most important cost drivers in Operations and 
Maintenance (O&M) costing: mean time between failure (MTBF) and mean time to 
repair (MTTR).  Additionally, PRICE HL uses 30 predefined maintenance concepts.  The 
model can be applied in all phases of the acquisition process and is especially effective 
when linked with a development and acquisition model, such as PRICE Systems’ 
Hardware acquisition estimating model, PRICE H, for trade-off analyses encompassing 
TOC. 
 
PRICE Systems has integrated both of their cost models, PRICE H and PRICE HL.  After 
first generating an estimate for development and/or production, the interface between the 
two cost models translates PRICE H inputs and outputs into PRICE HL inputs, thus 
generating an initial O&M cost with little added effort.  The interface is illustrated in 
Figure 7-2.  Additionally, both PRICE H and PRICE HL interface with a wide variety of 
commercial software tools including Microsoft Excel and Microsoft Access. 

 
      

Figure 7-2:  PRICE H/HL Interface 
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SPAR Associates, Inc. / PRICE Systems L.L.C. Relationship 
 
SPAR Associates, Inc. and PRICE Systems, L.L.C have established a mutual consensus 
that a linking would produce a system that addresses and resolves limitations of both 
systems.  Both companies have an excellent history of commercializing government-
funded initiatives, ensuring that the funded methodologies become widely used and 
available to industry. 
 
The design community requires a cost estimate that not only addresses acquisition costs, 
but continuing life cycle costs too.  Design trade-offs are being initiated that not only 
maximize design performance, but also minimize total ownership costs.  Therefore, any 
cost estimating capability needs to address the full scope of total ownership costs and 
affordability. 
 
PRICE Systems offers such a capability.  However, their model operates on a traditional 
ship system (SWBS) and weight-based methodologies.  Few modern shipbuilding 
methods collect costs by ship systems, but do so by interim construction products and 
manufacturing processes that often employ an amalgamation of ship systems.  This 
amalgamation exploits cost savings possible from group technology methods of 
organizing work.  PERCEPTION can operate on this product and process-based cost 
estimating procedure and can allocate the costs back to SWBS through various WBS 
mapping techniques.  PERCEPTION employs weight-based cost estimating relationships 
(CERs) where necessary or appropriate, but it also employs physics-based CERs that can 
be more directly related to specific ship design parameters. 
 
PERCEPTION has no pre-programmed algorithms for estimating life cycle costs (LCC) 
beyond design and construction.  While its work breakdown structures can accommodate 
life cycle costing, linking PERCEPTION to a system specifically designed for life cycle 
costing, like PRICE HL, provides a unique and desirable combination to capture total 
ownership costs.  
 

Integrating PERCEPTION With PRICE H/HL 
 
PRICE HL (LCC) works directly off PRICE H (acquisition).  For compatibility, the 
interface between PERCEPTION and the PRICE system upload the major equipment list 
(MEL) from the PERCEPTION database as well as access to the ship characteristics table 
that provides more design information about ship systems, volumes, areas, other 
dimensions, equipment sizes, etc. 
 
Since the PRICE H/HL system does not save its results from one run to the next except 
through its reporting mechanisms, the PRICE HL LCC results are downloaded via the 
interface back to the PERCEPTION database.  Then, a complete set of detailed costs, 
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summarized by SWBS & PWBS, would be available to the user to view from 
PERCEPTION at any time.   
 
PRICE HL LCC cost data is stored on the PERCEPTION database under an LCC-
expanded SWBS, similar to what SPAR has outlined in earlier studies.  The PRICE H/HL 
WBS structure and inputs are saved in a data file for further manipulations using the 
PRICE user interface, if required. 
 
For a total design to affordability/cost-estimating package with CAD, a CAD model can 
be used to make changes in design, etc. and receive LCC estimates from the combined 
PERCEPTION /PRICE systems.  Changes in build strategy and manufacturing processes 
can be modeled by PERCEPTION and the impact of these changes on the LCC can be 
viewed directly by CAD. 
  

Model Interface Architecture 

 
A schematic of a CAD/PERCEPTION/PRICE interface is shown in Figure 7-3.     
 
If the estimating systems are linked to a CAD system, outputs from both models, PRICE 
HL and PERCEPTION, are then available to the CAD system to produce a consolidated 
development, production, and operations and maintenance (“O&M”) cost estimate.   
 

 

Figure 7-3: Integrating CAD With PERCEPTION and PRICE H/HL 
 
The interface transfers the SWBS and the cost items for each SWBS account to PRICE 
H.  The following is a list of the data elements used in this process: 
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Level - The hierarchal level of the WBS element.  The contract level is 0 and the 
project level is 1. The Cost Item is level 10. 
WBS_Parent – The name of the parent for a lower level WBS element. 
WBS_Element – The name of the WBS level. 
Description – A 40 character short description for the WBS level. 
Qty – The quantity built. 
Weight – The weight for the WBS element. 
Volume – The volume for the WBS element. 
UoM – The type of units. Ie English or metric. 
Qtynha – The quantity in the next higher assembly. 
Pltfm – The value used for the platform.  (Defaults to 1.60) 
Psdate – The planned start date for production.  
Pfdate – The planned finish date for production.  
Avgcost  – The average cost for each unit produced in base year dollars.  
Ptcost – The total production cost in base year dollars. (Does not include indirect 
cost) 
Yrbase – The base year for the cost data.  
Mode - The cost element type. 
Labrate – The average labor rate for this WBS element.  
Labor_Profit_pct – The average decimal percentage used to calculate labor 
profit for this WBS element. 
Labor_GNA_pct - The average decimal percentage used to calculate labor GNA 
for this WBS element. 
Material_Profit_pct  – The average decimal percentage used to calculate material 
profit for this WBS element. 
Material_GNA_pct  - The average decimal percentage used to calculate material 
GNA for this WBS element. 

 
In addition to the SWBS and Cost Items, the interface transfers the Ship Characteristics 
to PRICE H from the PERCEPTION Ship Characteristics Table. These include the 
operation and support characteristics for the entire ship as well as all the physical and 
performance characteristics.  The Characteristic Type column, on the PERCEPTION Ship 
Characteristics window, is used to determine which category a characteristic belongs.   
 
For the PRICE interface, the operation and support characteristics are included in a 
category (characteristic “type”) defined as “PRICE”. 
 
After the transfer of data from PERCEPTION, PRICE H then transfers the data to PRICE 
HL and executes a run to generate the results.  The summarized results are sent back to 
PERCEPTION and stored. 
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Defining the Deployment Characteristics 
 
Prior to transferring an estimate to PRICE H/HL there are a number of data items that 
need to be defined in PERCEPTION.  These data items are the deployment characteristics 
used by PRICE HL.  They are defined under the Ship Characteristics on the 
PERCEPTION database for the project identified for transfer.  The Characteristic Type 
for these characteristics must be entered as “PRICE”.  Figure 7-4 provides a sample set of 
the ship characteristics as displayed from within PERCEPTION. 
 

 
 

Figure 7-4:  PERCEPTION Ship Characteristics Used By PRICE HL  
 
Figure 7-4 shows the names for the deployment characteristics used by PRICE HL.  The 
value column shows suggested defaults. 
 

Starting The Transfer To PRICE H/HL 
 
The transfer of data to PRICE H/HL is initiated from the Projects Worksheet (Figure 7-5) 
in PERCEPTION.  The third toolbar provides the user with a short cut button to begin the 
process.  The process can also be initiated by selecting Data/Export Data to PRICE from 
the menu. 
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Figure 7-5:  The PERCEPTION Projects Worksheet  
 
 

Clicking on the Price button will open the Send Data to PRICE interface window (Figure 
7-6).  This window allows the user to select the project by scrolling a list of available 
projects to transfer.  Once a project has been selected, the Ship Characteristics are 
displayed for review. 
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Figure 7-6:  PERCEPTION’s Send Project To PRICE Window 
 
The interface provides an option for the user to start PRICE H/HL and view the transfer 
as it is occurring.  To make PRICE H/HL visible click the check box “Make PRICE 
Systems Visible”. 
 
Click the Process button to begin the transfer.   
 
When the transfer is complete PERCEPTION will ask if the user wants to save the 
project in PRICE H/HL.  Saving the project will allow the user to review the PRICE 
model, modify it, and make further analysis.  
 
Click on the Cancel button to close the window.  If the user wants to transfer another 
project, select that project and follow the same procedures. 
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Viewing the Results Of The Transfer 
 
The data returned by PRICE H/HL includes the Total Development Cost and the Total 
O&M Cost.  These two cost figures are stored as cost items attached to SWBS group 
named “PRICE”.  They each have their own specific SWBS accounts named “Develop” 
and “Support”.  Figure 7-7 provides examples of these cost items generated by the system 
interface. 
 

 
Figure 7-7:  Cost Items Created By PRICE 

 
 
The costs returned by PRICE H/HL are in base year dollars.  They do not include indirect 
cost such as Profit, G&A, and Overhead. 
 
PERCEPTION then can be directed by the user to rollup the direct material cost from the 
cost items to the project SWBS Accounts, the SWBS Groups, and ultimately to the 
PERCEPTION Project levels.  If a rate table is assigned to the Cost Center, which 
defaults to 0, then the extended cost is calculated based on the rate table options and 
percentages.  Figure 7-8 provides an example of the computed extended costs. 
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Figure 7-8: SWBS Accounts For PRICE 
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Chapter 8:  MicroStation System Interface 
 
MicroStation is a CAD system developed by Bentley Systems, Inc.  
 
PERCEPTION offers an option to download electronically detailed material take off data 
from MicroStation into the PERCEPTION database.   
 
For cost estimating, PERCEPTION provides a standard parts catalog, complete with pricing 
and vendor information, to automate the pricing of the detail material for a given estimate.  
The shipyard can develop and maintain this catalog directly with PERCEPTION, but can 
also upload this information from its own material control system or automatically from 
within PERCEPTION internal functions. 
 
PERCEPTION also can download MicroStation detailed bills of material as drawing bills of 
material on the PERCEPTION database.  The PERCEPTION drawing record has a data 
filed to identify the MicroStation drawing file.  This data can then be processed directly into 
material requisitions, purchase orders, and work order pallets. 
 
The means for downloading MicroStation bills of material can be downloaded either as 
cost estimating cost items or as drawing bills of material using PERCEPTION’s generic 
data file importing functions.  The transfer file must be set up and formatted by the 
MicroStation system user.  PERCEPTION’s file import function provides for a 
convenient mapping process so that the MicroStation data can be linked to specific data 
elements on the PERCEPTION database. 
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Chapter 9:  ShipConstructor System Interface 
 
ShipConstructor is a CAD system developed by Albacore Research Ltd. (ARL). 
ShipConstructor is a suite of software functions with capabilities for structure, piping, 
outfit, nesting, build strategy, and n/c code generation.  Designed to use a common 
platform that anyone can use, ShipConstructor runs inside AutoCAD.  The centralized 
database provides project standards and libraries enforcing consistent drawings. All 
drawings (Figure 9-1) and parts are linked to a high performance SQL Server database. 
Security privileges allow for real-time access to the same integrated product model for all 
user groups while preventing accidental data corruption.  
 

 
 

Figure 9-1: 3-D Graphical Display of ShipConstructor-Generated Model 
 
PERCEPTION offers an option to download electronically detailed material take off data 
from ShipConstructor into the PERCEPTION database.   
 
PERCEPTION downloads ShipConstructor detailed bills of material as PERCEPTION 
drawing bills of material.  The path of the ShipConstructor drawing file also is recorded on 
the PERCEPTION drawing record.  This data can then be processed directly into material 
requisitions, purchase orders, and work order pallets. 
 
In addition, the ShipConstructor product oriented work breakdown structure (PWBS) may 
be downloaded into PERCEPTION. 
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Importing the Bill of Material for Unit 11 from the  Demo 
 
 
The Ship Constructor Demo database has a number of examples included.  The following 
shows how Unit 11 from the demo database is imported into PERCEPTION.  This 
process is the same for each Unit you wish to import. 
 

 
Figure 9-2: Unit 11 from the ShipConstructor Database 

 
From the menu in PERCEPTION select Environment/Engineering/Import BOMS from 
ShipConstructor.  
 

 
 

Figure 9-3: Select Import BOMS from ShipConstructor 
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This will open the Import ShipConstructor Information wizard. 
 

 
 

Figure 9-4: ShipConstructor Import Wizard 
 
To import the BOM from ShipConstructor first select which contract and project in the 
PERCEPTION database you wish to import the data into.   
 
Next you must select the ShipConstructor Project file.  Use the browse button to find the 
project file to open.  The 2005 demo created a folder named Projects2005. The project 
file for the demo can be found in the SC2005Demo folder. After selecting the file, the 
wizard will read it to find the name of the ShipConstructor database which it then 
displays for you. 
 
Next click on the Connect button.  This will connect you to the ShipConstructor database.    
 
Once connected to the ShipConstructor database the wizard will query the database for 
available Projects and Units to import.  Select the Project to import from the drop down 
list, in this case Demo.  Then select the Unit to import from the drop down list, unit U11. 
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Now you must tell PERCEPTION what you wish to import from ShipConstructor 
database for the selected Project and Unit.  For our case we will import the PWBS and 
the Structure Bill of Materials. 
 
When the import process is complete you can either exit by clicking on the Cancel button 
or select another Unit to import. 
 
The figure below shows the list of drawing imported into the PERCEPTION database. 
 

 
 

Figure 9-5: Drawing List imported from ShipConstructor for Unit 11 
 
The import process saved the location of the drawing files used by ShipConstructor.  You 
can view these drawings from within PERCEPTION by clicking in the drawing column 
for the one you wish to open, then right click and select View Referenced File from the 
popup menu. 
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Figure 9-6: Sample drawing viewed in PERCEPTION 
 
 
To view the list of materials for that drawing, double click on it to open the Details 
window. 
 

 
 

Figure 9-7: List of Materials imported from ShipConstructor 
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Once the bills of material have been imported into PERCEPTION as drawing items, the 
drawing items then can be transferred to requisitions and/or pallets. 
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Appendix I: PERCEPTION COM-Object Functionality 
 

 Available Available Via  Available Via  
 COM Object FlagShip GSCAD 

PERCEPTION System Functionalities  Methods Designer  
    

Access IP packages Yes Yes Yes 

Create IP packages & package items Yes No No 

Modify IP packages & package items Yes No No 

Delete IP packages Yes No No 

    

Access standard parts catalog Yes Yes Yes 

Create standard parts on library Yes No No 

Modify standard parts (prices) Yes No No 

Delete standard parts Yes No No 

    

Create library CERs No No No 

Modify library CERs No No No 

Delete library CERs No No No 

     

Access escalation table No No No 

Modify escalation table No No No 

       

View work centers, rates & indirect 
cost allocations Yes No No 

Create work centers Yes No No 

Modify work centers Yes No No 

Delete work centers Yes No No 
Define work center rates & indirect 
cost allocations Yes No No 
Modify work center rates & indirect 
cost allocations Yes No No 

     

Create contract record Yes Yes Yes 

Modify contract record Yes Yes Yes 

Delete contract Yes Yes Yes 
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Appendix I (Continued) 
 
     

Create project Yes Yes Yes 

Modify project Yes Yes Yes 

Delete project Yes Yes Yes 

    

View SWBS, PWBS & COA levels Yes Yes Yes 

Create SWBS, PWBS & COA levels Yes Yes No 

Modify SWBS, PWBS & COA levels Yes Yes No 

Delete SWBS, PWBS & COA levels Yes Yes No 

     

Copy complete contract data, all contract projects Yes Yes Yes 

Copy complete project data Yes Yes Yes 

Copy project work centers No No No 

Copy project work center rate tables No No No 

Copy project ship characteristics Yes Yes Yes 

Copy project IP package list Yes Yes Yes 

Set/Reset project start dates Yes No No 

     

View ship characteristics Yes Yes Yes 

Define ship characteristics Yes Yes Yes 

Modify ship characteristics Yes Yes Yes 

     

View project IP package list Yes Yes Yes 

Assign IP packages to project list Yes No No 

Delete IP packages from project list Yes No No 

     

Add/Change/Delete manual cost items No No No 

Set global defaults No No No 

Refresh project cost estimate Yes No Yes 

Generate all cost estimate reports No No No 
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Appendix II: Reports Generated By ASSET 
 
 
Hull Geometry Module 

1 Summary 
2 Hull Offsets 
3 Hull Boundary Conditions 
4 Margin Line 
5 Hull Sectional Area Curve 

Hull Subdivision Module 
1 Summary 
2 Transverse Bulkheads (Locations) 
3 Longitudinal Bulkheads (Locations) 
4 Internal Decks and Inner Bottoms (Locations, heights, VCG area, & volume) 
5 Machinery Rooms and Large Object Spaces (area, volume VCG) 
6 Arrangeable Hull Compartments (area, volume VCG) 
7 Hull Tankage Compartments (area, volume VCG) 
8 Arrangeable Large Object Space Compartments Assigned 

Deckhouse Module 
1 Summary 
2 Superstructure Deckhouses (Locations, heights, VCG area, & volume) 
3 Deckhouse Structure Weight Summary (SWBS 150 weight & volume) 

Hull Structure Module 
1 Summary 
2 Hull Structures Weight (SWBS weighs & VCG) 
3 Weather Deck (Scantlings & Scantling geometry) 
4 Side Shell (Scantlings & Scantling geometry) 
5 Bottom Shell (Scantlings & Scantling geometry) 
6 Internal Decks (Scantlings & Scantling geometry) 
7 Strength and Stress of Stiffened Plate 
8 Factor of Safety of Stiffened Plate at Designed Load 
9 Girder Properties, Strength, Stresses, and Factor of Safety 
10 Longitudinal Bulkheads (Scantlings & Scantling geometry) 
11 Transverse Bulkheads (Scantlings & Scantling geometry)  
12 Side and Bottom Frame (Scantlings & Scantling geometry) 
13 Deck Beams (Scantlings & Scantling geometry) 
14 Longitudinal Bulkhead Vertical Stiffeners 
15 Plate Adjustments 

Appendage Module 
1 Summary 
2 Appendage Buoyancy and Weight 

Resistance Module 
1 Summary 
2 Speed Power Matrix (Speed, EHP & Drag) 
3 Ship Geometric Data for Resistance Computations 
4 Appendage Data 
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Propeller Module 
1 Summary 
2 Propeller Characteristics 
3 Cavitation Characteristics 
4 Propeller Arrangement 

Machinery Module 
1 Summary 
2 Machinery Equipment List 
3 Engines 
4 Gears 
5 Electric Propulsion and PD Ship Service Equipment 
6 Ship Service Generators 
7 Intake Ducts 
8 Exhaust Ducts 
9 Propellers and Shafts 
10 Struts, Pods and Rudders 
11 Electric loads (winter/summer/cruise/battle by SWBS) 
12 Powering 
13 Hull Structures and Miscellaneous Weights (SWBS 160 &180) 
14 Propulsion Plant Weight (Group 2) 
15 Electric Plant Weight (Group 3) 
16 Machinery Rooms (Location) 
17 Machinery Arrangements (Clearances & Tolerances) 
18 Machinery Space Requirements (Volumes) 
19 Surface Ship Endurance Calculation Form 
20 Machinery Margins 

Auxiliary System Module 
1 Summary 
2 Air Conditioning (loads, weight & VCG) 
3 Auxiliary Boilers (loads, weight & VCG) 
4 Boats (compliment, weight & VCG) 
5 Replenishment Systems (area, weight & VCG) 
6 Strike Gear (area, weight & VCG) 
7 Stowage Systems (area, weight & VCG) 
8 Auxiliary Systems Weight (weight & VCG) 

Weight Module 
1 Summary 
2 Hull Structure Weight (Group 1 weight) 
3 Propulsion Plant Weight (Group 2 weight) 
4 Electrical Plant Weight (Group 3 weight) 
5 Command and Surveillance Weight (Group 4 weight) 
6 Auxiliary Systems Weight (Group 5 weight) 
7 Outfit and Furnishings Weight (Group 6 weight) 
8 Armament Weight (Group 7 weight) 
9 Loads Weight (Full Load Condition) (ship’s force, mission expendables, 

stores & POL) 
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10 Weight and KG Modifications 
11 P+A Weights and VCGS 

Space Module 
1 Summary 
2 SSCS 1 Mission Support Area (Area & volume) 
3 SSCS 2 Human Support Area (Area & volume) 
4 SSCS 3Ship Support Area (Area & volume)  
5 SSCS 4 Ship Machinery System Area (Area & volume) 
6 OP Tankage Required (Fuels, water, ballast) 

Design Summary 
1 Summary 
2 Manning and Accommodations Summary 
3 Indicators 
4 Margins 
5 Payload and Adjustments 
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