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Chapter 1: Introduction

PERCEPTIONcan link with a variety of computer-aided desi@QAD) systems to
expedite the development of detailed bills of matdor either cost estimating and/or for
the requisitioning, purchasing, and production mateontrol processes.

This manual describes several interfaces availadti@eerPERCEPTIONand other
software products. Some of these interfaces driewad generically, using
PERCEPTIOR standard mapping and importing functions. CADducts for which
the generic interfaces apply inclug8hipConstructor, AutoCAD, AutoPLANaNnd
MicroStation These products have internal functions to exipiis of material data files
that are easy to map and import iRFBRCEPTION

Other programmed interfaces have been establisiedtfer software products that have
no functions for exporting data files. Severathwdse interfaces are achieved using
advanced linking technologies that enadPERCEPTIONprocesses to be initiated
directly from within the CAD system. A library &OM objects is available to expose
thePERCEPTIONdatabase to 3rd party software products. Thesgonents support
ODBC, OLE DB, and native mode database activity.

Interfaces For Downloading Drawing Bills of Material

Some of the interfaces described in this manudblerdetailed drawing bills of material
to be downloaded onto tiRERCEPTIONdJatabase (Figure 1-1). The data that can be
downloaded, in addition to the bills of materiahyralso include the drawing graphic file
and the product work breakdown structure (PWBS)ea®loped within some CAD
systems.

Figure 1-1: Electronic Downloading Of CAD Data TOERCEPTION



This downloaded data then can be processed WWBRCEPTIONNto material
requisitions, purchase orders, and even work ardgeerial pallet lists.

Interfaces For Cost Estimating

Other interfaces described in this manual down I|atda to be processed by
PERCEPTION’s cost estimating processes (Figure 1-2). The das tan be

downloaded, in addition to CAD model bills of maakr may also include drawing
graphic files and the product work breakdown striet(PWBS) as developed within
some CAD systems.

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

Interfaces for Accounting

Similar methods have been applied to IRKRCEPTIONo 3¢ party accounting system
that provide payroll, general ledger, accounts pkyand receivable functions. Links are
available forGreat Plains PeachtreeandQuick Books Since most accounting systems
offer import and export functions, linkinBERCEPTIONto other accounting systems
using PERCEPTIORs data mapping functions is not difficult. Th®€ERCEPTION
Accounting Functions & Interface Manual” providestails of these interfaces.

Parametric Cost Estimating

PERCEPTION’'gparametric cost estimating features operate oodheept of standard
ship system interim products: standard structuss¢mblies, outfit and machinery



modules, etc. These standard interim product&ckages can be developed and stored
on the Interim Product Package Library to faciétteir eventual use in a ship estimate.

The standard interim packages can be developetydeeel of detail. A package can be
an itemization of labor and material requiremeritsan detail specific stages of
construction and/or manufacturing processes regarenanufacture the product. It also
may include indirect efforts and support servicAspackage can detail the labor and
material requirements for a specific product aaih be parametric for a range of
products (size, scope of work, etc.). For thesfath package can be related to various
ship design characteristics, like displacementit$taasepower, electrical kW, crew size,
etc.

Figure 1-3 illustrates a list of standard packages provide the required labor and
material cost details for the estimate. Theseildatan be cataloged across multiple
work breakdown structures: interim ship produclsggones, hull blocks, outfit and
equipment modules, etc.); ship systems (bilge atidsi, HVAC, electrical distribution,
etc.); and manufacturing process (pipe spool matwfe, structural parts, hull block

assembly, etc.).
Product WBS

Systems WBS

==
(===

Process WBS

[ e
m
w5~ ‘
Interim Products Package List

Stern Hull Blocks
Midbody Hull Blocks

Bow Hull Blocks

—— -
== .
i e
Superstructure

Main Propulsion Package Labor Cost Items
Material Cost ltems

Thruster Package

Electrical Systems Package » Overhead
HVAC Package G&A

Deck Machinery Profit
Accommodations Package

Navigation Systems Package
Cargo Handling Systems Package

Figure 1-3: Generating A Cost Estimate From List Gttandard Packages

The following sections describe the fundamentalhe$e packages and how they
produce the cost estimate for the user.



Chapter 2: FlagShip System Interface

Under the DARPA MARITECH “FIRST” Project, a COM-lmsversion of Proteus
Engineering’slagShipCore Naval Architecture/Ship Design Software Saitd
SPAR’sPERCEPTIONcost estimating and construction planning andueso
management software were implemented. The new B@ksions of these systems
provide significant opportunities to implement sbgsign automation.

The NSRP/ASE “Project 21" carried this work everthiar. The resulting “Parametric
Ship Design & Cost Estimating System”, a.lelagShipexpands the linking of
application systems and further automates anda®fime sequence of parametric ship
design and cost estimating functions (Figure 2-1).

Figure 2-1: Parametric Ship Design & Cost EstimatirSystem

1 COM objects are software components that allowadyin linking of software functions and direct acces
to computational processes provided outside a gapgfication software system.
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The overall objectives for these developments arf@liows:

To implement several stages of design within tletesy: concept design, early stage
design, and preliminary/final design. These stagage from the initial marketing
level design stage of a new ship to the firstémgineering definition (early stage
design), through the completion of preliminary dindl design. This range covers
the engineering process from concept design upet@oint where a contract for the
commercial vessel would normally be signed, at Wwipicint, detailed design would
begin. Figure 2-2 presents a sample display ofobniee ship design features
available from thé-lagShipsoftware.

Figure 2-2: Sample Parametric Ship Designing Featg
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The resultant COM versions of tRéagShipcore naval architecture application
products andPERCEPTIONenable generic ship designs to be pre-positiondiaein
software system. These pre-positioned genericrsbigiels cover ship types such as
containerships, tankers, offshore supply vesstds,and typically in several sizes for
each type of vessel. These families of generiggdesan be used with tf@agShip
andPERCEPTIONsystems to automate the generation of variantsesfet designs in
response to shipyard client inquiries for a vetsseheet a particular set of
requirements.

As indicated in Figure 2-3, the concept designdpeéarly stage design automation,
cost estimating, and production planning capaeditire fully integrated with each
other, linking the engineering model of the shiphwiost estimating models and
production process models. This set of ship moda#lgacilitate rapid and accurate
response by the shipyard to inquiries from theip slwner clients, and will increase
the level of confidence and competitiveness in anst schedule quotations.

Concept Design Tools
*Parametric-based trade-off studies
«Construction and Life-Cycle costs
*Propulsion systems, structure, payload, etc.

Early Stage Design Automation Cost Estimating Production Planning

i sParametric Capabilities: Use ship type *Generate cost estimates from | <Yard Specific Build Strategy

i| libraries to initialize new designs based concept design stage simulation

i on parametric resizing capabilities *Yard Specific Parametric *Risk Assessment |

i sHullform and Compartmentation cost libraries for systems, *Support Multiple Construction|:

«Structural Models Ly processes, manufactured > sites ;

*Build full 3D structural models from parametric items «Schedule generation
lib X )
e scantlings automatically with Rules checks *Yard Specific Standard parts *Electronic Commerce Support:
*Generate 3D finite element models H 1 H H 1

i i . library +Long lead time/High Cost iten:

: 'Stab'".ty Modslsfor Hydrostatic *Multi-facility/Multi-Year identification/planning ;

i Analysis Support

Construction Transition
*CAD/Detail Design
*Material Processing
eLabor Planning

Figure 2-3. Advanced Parametric Ship Design, Plang and Cost Estimating

The resulting engineering cost estimating and pecbdn planning models offer a
smooth and efficient transition to the detailedigiesind construction process. For
shipyards, this includes support to any one of monefacilities addressing different
types of vessels. It also allows the ability torp#and cost estimate construction of a
vessel by multiple facilities in parallel with tfieal assembly and completion of the
vessel being supported by several different manuifizag facilities.
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These models reflect the following requirements:

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

o Build strategy, facility, and production processuccteristics

0 A cost estimating capability that is sensitive bgi@eering, material,
planning, facility, and production process chamastes

Figure 2-4 presents a sample display of the stspyddool showing direct access to
PERCEPTIONlatabase elements of the project WBS (SWBS, PWE®#)Cthe ship
design characteristics, and the list of interimdouct packages. From withiFlagShip
many functions are available to setup and execuatstestimate of the ship design being
processed biflagShip. These functions are implemented via the COM fater with
PERCEPTION

Figure 2-4: Sample Ship Design Tool Display

13



Systems Interface Architecture

The interface withFlagShiphas been implemented via the Microsoft COM prasco

From withinFlagShip all necessary cost estimating information is asitde. The
designer can setup the basis for the cost estintageproject, the project Work
Breakdown Structure (“WBS”), the ship charactecs{jprinciple dimensions, etc.), and
the work centers for which labor rates can be assig From the project tree view, the
designer can view costs at any level of the wodakdown structures.

Alibrary of interim standard product and/or serypeekages can be developed and
stored usindPERCEPTIONdirectly. The new ship design can be setup vinéhrequired
selection of packages. Once added to the prajeat Within PERCEPTIONFlagShip
can regenerate the cost estimates.

Setting Up A Parent Ship Cost Estimating Model

BeforeFlagShipis able to perform cost estimates, there are aéstaps that need to be
initiated ahead of time for the parent ship design:

Create the project on tiRERCEPTIONdatabase
Define the various work centers and their laboesahat will be used in the cost
estimating process

Define for the project the work breakdown strucsyether system-oriented or
product-oriented, or both.

Develop and store in tHRERCEPTIONdatabase library the required cost estimating
relationships (“CERs”) and standard interim produweith defined cost information.

Some of the above steps can be performed frommitlaigShip Others need to be done

by running thePERCEPTIONsoftware directly. Appendix | outlines those ftionos
available withinFlagShip

Initiating A Parametric Cost Estimate With FlagShip

The ship designer is now ready to initiate a sl@pigh cost estimat&lagShipprovides
the following information tt°’ERCEPTIONvia the COM interface:

Ship Design Characteristics. This data is usedriyynumber of different CERs and
parametric interim product packages that have Betup for the cost estimating
process.

14



Complete bills of structural materials, plates ahdpes, of the ship struct@ireThe
ship designer develops this bill of material ugingse materials defined on the
PERCEPTIONParts Catalog. The ship designer further breaksxdhese materials
by major ship zone (bow, stern, superstructure) atwd basic block type (flat panels,
2-D curved panels, eté.) The ship designer uses the ship zones andsthe block
types that are available from tRERCEPTIONlatabase.

Once the cost estimating process has been initiBERCEPTIONoerforms the
following:

Prices the structural materials from the unit @iagailable on the Parts Catalog.
Estimates the production labor hours based upaa pigte system and its weight,
plate area and weld length (data providedrlagShig. The cost estimating
information is derived from the standard interinoguict packages for standard block
typed. Labor costs are computed from the labor ratebshed on the
PERCEPTIONproject database.

Estimates outfit and support costs from the tabtandard interim products
developed for the ship type.

Rolls up the labor and material costs throughoetpttoject work breakdown
structures.

When the cost estimate has been compl&ERCEPTIONorovidesFlagShipdirect
access to a drill-down tree view of the project kvoreakdown structures and all cost
estimate information.

Details of the estimate cost data may be viewenlgusiePERCEPTIONsoftware
directly, including bills of materials and detailthe costs at any level of the project’s
work breakdown structure.

2 For material cost?@ ERCEPTIONequires that the structural bill of material ¢gland
shapes) be identified with a standard part numbee PERCEPTIONsystem provides a
catalog of standard parts and their unit pricesdhaused to generate the cost of
material.

® These identifiers are necessaryRERCEPTIONo apply appropriate shipyard
production labor cost factors. The ship designestragsign a specific block type from
the system database to each major plate system.

* Shipyard labor production costs are dependent timtype of assembly, which
dictates the set of manufacturing and assemblyegs®s required. These CERs have
been developed to be sensitive to a shipyard'slaobst experience. They also are
sensitive to different costs throughout the varistagies of manufacturing (preparation,
fabrication, assembly and erection). The shipyamtailor the CERs as necessary,
including making changes to accommodate changesimufacturing process
performance and equipment

15



Modifying The Ship Design

FlagShipprovides many features for modifying the parenmp slesign. New parent
designs can be developed as evolutionary versibtie @riginal parent design.

When the ship designer modifies either the desighig characteristics or the structural
specifics, he may initiate a new cost estimatethWie tables of standard interim
products available to him for the parent ship,raliée interim products can be selected
prior to making a revised run of a cost estimate.

16



Chapter 3: GSCADSystem Interface

PERCEPTIONS a 3 party add-in module for Intergraph CorporationessnCAD
systemGSCADM. TheGSCAD/ PERCEPTIONSser environment operates from within
GSCADs planning module. This user environment alloles tiser to apply attributes to
the Interim Products identified in the planning rated These attributes identify the
interim products with a set of generic codes tiatves PERCEPTIONO catalog these
products by work breakdown structure (PWBS), imbgproduct package ID, and
Standard Part Number (SPN). Figure 3-1 illustréttesbasic operation of the interface.

Figure 3-1: GSCAD/PERCEPTION Systems Interface

OncePERCEPTIONhas added these items to its database, it thenlatds the cost in
terms of labor hours, labor dollars, and materddladls. It then returns this cost estimate
information back to the CAD model. OptionalBERCEPTIONalso will generate Bills
of Material, Material Requisitions, and Labor W@kders.

17



Systems Interface Architecture

The interface witlGSCADhas been implemented via the Microsoft COM proisco

From withinGSCAD all necessary cost estimating information is ssit#e. The
designer can setup the basis for the cost estintageproject, the project Work
Breakdown Structure (“WBS”), and the ship charast®s (principle dimensions, etc.),
and the work centers for which labor rates candseggaed. From the project tree view,
the designer can view costs at any level of thekvboeakdown structures.

A library of standard interim product and/or seevackagers can be developed and
stored usindPERCEPTIONdirectly. The new ship design can be setup wi¢ghrequired
selection of packages. Once added to the praject Within PERCEPTIONGSCAD
can regenerate the cost estimates.

Setting Up A Parent Ship Cost Estimating Model

BeforeGSCADIs able to perform cost estimates, there are aéstaps that need to be
initiated ahead of time for the parent ship design:

Create the project on tiRERCEPTIONdatabase

Define the various work centers and their laboggdhat will be used in the cost
estimating process

Define for the project the work breakdown strucsyeather system-oriented or
product-oriented, or both.

Develop and store in tHRERCEPTIONdatabase library the required CERs and standard

interim products with defined cost information.
Some of the above steps can be performed fromm@RBICAD Others need to be done

by running thePERCEPTIONsoftware directly. Appendix | outlines those ftions
available withinGSCAD

18



Initiating A Parametric Cost Estimate With GSCAD

To activatePERCEPTIONthe ship designer must enter B8 CADplanning module.
Next select SPAR ESTIMATEfrom the menu item™3Party, see Figure 3-2.

Figure 3-2: GSCAD Planning Environment
The PERCEPTIONuser environment contains a feature to allow ther to define the

database logon parameters. To enter these parambt& on the first button on the user
environment ribbon bar, Figure 3-3.

19



Figure 3-3: PERCEPTION Connection Parameters

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

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

PERCEPTIONcatalogs the CAD data by a Product Work Breakd8&wuacture (PWBS).
At the top of this structure is the ship. The rnlexel is the ship zone, for example the
machinery zone, deckhouse, bow, stern, and cardddody. Under the ship zones are
the units, assemblies, sub-assemblies, manufagbairtsl and raw material commodities.

In GSCAD when the planning module is first initializedreates a single zone that
contains the whole ship. This zone is in realityolume of area that is in the shape of a
block and encompasses the whole shigcGECADcalls it a block and labels it BO. The
user then uses features of the planning modulekdigide this block into the ship zones.
Each block can be given a name. Block BO is uguemed Ship wide.

After the ship zones are defined (or during thecpss), the user can open the
PERCEPTIONzZone Classification window by clicking on the seddutton on the
PERCEPTIONuser environment ribbon bar or by right clickingthe Zone in the
Workspace Navigator, Figure 3-5.

Figure 3-5: Assign Zones

The zone classification window gives the user thiétg to select a generic PWBS zone
code and assign that code to the selected blaitleimworkspace navigator, Figure 3-6.
When the By Rules option is selected on the windbw user changes the displayed
Zone Code Name by selecting the Zone from thdbgt If this option is deselected then
the user can type any Code Name into the displdg&aifield.

21



Figure 3-6: Zone Classification Window

After all the zones have been assigned a Code N wmeser then groups items within
the zone as assemblies. This would be the thvel & the PWBS assignment, which
PERCEPTIONcatalogs as units/blocks. In grouping items ther is creating erectable
units that contain assemblies, sub-assembliespaits. GSCADrefers to these units as
assemblies.

After all of the erection units/blocks have beefirdsd, or while the user is creating
them, the user opens tRERCEPTIONASssign Type to Block/Assembly window to
apply the Interim Product Attributes to these addess. To open this window click on
the third button on theERCEPTIONuser environment ribbon bar or right click on the
Assembly in the Workspace Navigator, Figure 3-7.

The Block/Assembly Classification window allows tinger to define the Interim Product
ID for the Units/Blocks, Assemblies, Sub-Assembhlets. The Interim Product ID is an
identifier used bfPERCEPTIONO determine the manufacturing process for those
products defined. This allowRERCEPTIONO calculate the labor content for the
Interim Product based on the attributes assignédndsSCAD such as weight, weld
length, and area.

PERCEPTIONuses a generic coding scheme to define the Interoduct ID. This
coding scheme was developed under a research aabbgment project for the U.S.
Navy. A team of shipyards, academia, design firens, software developers designed
the coding scheme and has used it successfullyst af the major U.S. Shipyards.

The Interim Product ID is coded based on a numbdescriptors. The first descriptor
tells us what type of interim product we are defgnin the PWBS hierarchy. This part of
the code tells us whether the product is a bloglgssembly, a commodity, or an
equipment unit. The second descriptor tells ugythe of work or product category such

22



as structure, pipe, HVAC, etc. The third descripédis us the type of material used. The
material type may not always be definable or reti¢¥ar some interim products. The

last descriptor tells us the interim product tygeamples of interim product types for
structure are the block types that shipyards mawife, inner bottoms, decks, etc.

Figure 3-7: PERCEPTION Block/Assembly Assignment

When the By Rules radio button is checked, the Blsssembly Classification window
builds most of the Interim Product ID automaticalfygure 3-8

Figure 3-8: Block/Assembly Classification Window
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Interim Product ID is determined from the PWBS typleck, assembly, unit, etc.), the
work type (structure, HVAC, pipe, etc.), and thpayf material. The only part of the
identifier that the user must choose is the Intd?roduct Type from the IP Type tab.
The IP Type further defines the Interim Product. &mample, for structural blocks the
tab provides a list of Block Types (inner bottomiscks, etc.). For pipe systems, the tab
provides a list of pipe spools. The list of intepproduct types is populated from the
PERCEPTIONdatabase.

The individual material parts that make up assesshdre originally defined i@SCAD
when the systems are created. For example, agystem for a deck contains plates and
stiffeners. When the deck plate system is deftheduser determines the material type
and size from th6&SCADproperties dialogPERCEPTIONgenerates a Standard Part
Number (SPN) for the raw materials that make upadsEmblies that use these attributes.
The automatically generated SPN follows the sandingoscheme as the Interim Product
ID previously defined.

PERCEPTIONyives the user the opportunity to change the gee@rSPN for
commodities (raw material items). To change thil &? a commodity first highlight it

in the workspace navigator. Now right click on freet or click the % button on the
ribbon bar, Figure 3-9.

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

Figure 3-10: User Defined Standard Part Number

After all of the PERCEPTIONattributes have been assigned to the various $Jock
assemblies, and parts BSCAD the next step is to send the dataPlBRCEPTION
There are a couple of different methods the usernsa to select what data to send. The
user can select the product in the Workspace Neiga use the 'Bbutton on the ribbon
bar to select the zones, Figure 3-11. If the ssécts the product from the Workspace
Navigator, that product and all of the componesaiated with it will be exported.

25



Figure 3-11: PERCEPTION Select Zones to Export

The user may wish to view that data prior to segdino PERCEPTIONbr save the
generated export file for batch processing attardaime. This can be accomplished by
clicking on the & button on the ribbon bar, Figure 3-12 - PreviewMBOWhen
previewing the BOM the user has the option to ek file from within that window
Figure 3-13.

The location and name for storing the data file loarset in the database connections
window. This may be used to save the generated Bfdifferent file names for
tracking changes.

Figure 3-12: Preview BOM

26



Figure 3-13: Preview BOM

The user may choose to send the data direcRERCEPTION 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

PERCEPTIONDbffers an option to download electronically detdimaterial take off data
from AutoCAD(Figure 4-1) into th ERCEPTIONlJatabase.

For cost estimatindERCEPTIONprovides a standard parts catalog, complete witing
and vendor information, to automate the pricinthefdetail material for a given estimate.
The shipyard can develop and maintain this catdil@gtly with PERCEPTIONDbut can
also upload this information from its own matedahtrol system or automatically from
within PERCEPTIONNternal functions.

PERCEPTIONalso can downloadlutoCADdetailed bills of material as drawing bills of
material on th@ ERCEPTIONdJatabase. THRRERCEPTIONdrawing record has a data

field to identify theAutoCADdrawing file. This data can then be processesttlyrinto

cost estimate material items or material requisitjgurchase orders, and work order pallets.

Figure 4-1: Bills of Material From AutoCAD

The means for downloadirgutoCADDills of material can be downloaded either as cost
estimating cost items or as drawing bills of mateusingPERCEPTIORS generic data
file importing functions. The transfer file mus bet up and formatted by tAetoCAD
system userPERCEPTIORS file import function provides for a convenienapping
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process so that theutoCADdata can be linked to specific data elements en th
PERCEPTIONlatabase.
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Chapter 5: AutoPlant System Interface

AutoPLANTIs a software system developed by Rebis Corpardtioengineering piping
systems. It operates within tA@itoCADsystem environment.

PERCEPTIONbffers an option to download electronically detdimaterial take off data
from AutoPLANT(Figure 5-1) into th®@ ERCEPTIONdatabase.

For cost estimatindERCEPTIONprovides a standard parts catalog, complete witing
and vendor information, to automate the pricinghefdetail material for a given estimate.
The shipyard can develop and maintain this catdil@gtly with PERCEPTIONbut can
also upload this information from its own matedahtrol system or automatically from
within PERCEPTIONNternal functions.

PERCEPTIONalso can downloadlutoPLANTdetailed bills of material as drawing bills of
material on th€ERCEPTIONdatabase. THRERCEPTIONdrawing record has a data

field to identify theAutoPLANTdrawing file. This data can then be processezttijrinto
cost estimate material items or material requisgj@urchase orders, and work order pallets.

Figure 5-1: Downloading BOM Data From AutoPLANT
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AutoPLANTdevelops a bill of material (BOM) file that can ipgported into
PERCEPTIONas an offline operation (Figure 5-1). The inforibatexported by
AutoPLANTIncludes 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 optionalweéver, if standard part numbers,
corresponding to the parts on RERCEPTIONParts Catalog, are provided with this test
file, PERCEPTIONwiIll be able to automate the material costing pesc

The means for downloadirutoPLANTDills of material can be downloaded either as
cost estimating cost items or as drawing bills aetenial usinPERCEPTIORs generic
data file importing functions. The transfer fileigt be set up and formatted by the
AutoPLANTsystem userPERCEPTIORs file import function provides for a convenient
mapping process so that tAatoPLANTdata can be linked to specific data elements on
the PERCEPTIONdJatabase.
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Chapter 6: The U.S. Navy'sASSET System Interface

ASSET(Advanced Surface Ship Evaluation Tool) is thetebhiStates Navy’s design
synthesis model (Figure 6-1).

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

There are three programs available for mono-huissiThese three programs use
common capabilities for hull geometry, subdivisideckhouse, hull structure,
appendages, resistance, propeller, machinery, spgagements, performance analysis
and hydrostatic analysis. Each of the programsatdgional capabilities that are unique
to specific ship types. The three programs are MSR@mono-hull surface
combatants), with four base ships, MONOLA (mono-Bupport ships) with six base
ships and MONOCYV (mono-hull aircraft carriers) wéth LHD as the base line ship.

MonoSC is intended to design Monohull Surface Combatantse range of between
1000 and 12,000 tons. MonoSC includes an Auxiligygtems Module that provides
capabilities to predict system characteristics, @les and weights for a range of
different types of auxiliary systems typically faum surface combatants. For weights
not developed from analytical methods in Deckhot#, Structure, Auxiliary Systems,
and Machinery, the MonoSC Weight Module uses emrgdialgorithms based on the
large database of existing surface combatant deBignoSC also includes a Seakeeping
Module.

MonoLA is intended to design Monohull Amphibious (L) akakiliary (A) type ships.
MonoLA utilizes a different Weight Module than Md8G. The weights developed in
Deckhouse, Hull Structure, and Machinery can Bglused, but other weight groups are
estimated based on ratio-relationships to a pafém.user may select different parents
for any weight group down to the SWBS 3-digit lei@r most weight groups there is
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also a selection of weight ratio equations that lmagelected. A selection of parent ships
are included in the Weight Module library and tlsemumay input parent ship data if
desired. In addition to naval amphibious and aawliships, MonoLA has been used for
commercial container and RO/RO designs.

MonoCV is intended to design Monohull aircraft carrig€d/§. MonoCV includes an
Aviation Support Module. This module addresseseélamracteristics unique to aircraft
carriers; flight deck, catapults, arresting geandars, sponsons, aircraft, weapons, and
cargo elevators, aircraft complement and suppguirements, magazines and protection
systems. MonoCV uses the MonoLA Weight Module atdisaa set of empirical CV-
based equations. For weights not developed in Dmddy Hull Structure, Aviation
Support, and Machinery, the user can use the erapgquations or ratio from a parent.
ASSET programs also exist for SWATH, Hydrofoil, @HS type ships. The programs
include similar modules and capabilities to the otarl programs. However, due to
limited development activity, these programs areaworently available for distribution.

ASSET Program Modules

An ASSET Module is a portion of the program that ba executed independently.
ASSET's computational functions are broken dowa gtypes of module®esign
SynthesisAnalysis andinput/Outputsupport.

ASSET Design Synthesis Modulage the modules that perform the design
functions in each discipline. Synthesis executesgtroup of modules
sequentially in a manner analogous to a desigalspir

Analysis Modulesallow the designer to evaluate the performandeeturrent
ASSET model while not modifying the design.

Input/Output Support Modules and Utilitipsovide the designer with additional
functionality while defining the design configur@ti and also provide the
capability to export ASSET generated ship charetterand performance data to
other analysis programs and product model databases

By breaking the computations down into several niegjuhe user is assured to have the
greatest possible control over the model duringdés@gn process.

The ASSET Design Spiral

The design spiral begins by identifying the missiequirements and the budget. As part
of the mission requirements, payload and area reqpeints must be defined including
weapon systems. Some of this information comes fiseparate payload data bank.
Initial topside layout must also be sketched & faint, defining deckhouse extends and
payload system locations. This gives you a fissineate of LOA and beam. An inboard
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profile then helps define LBP, hull depth, machjngpaces and other spaces required by
unusually large objects. The final preliminaryarrthation needed is the initial manning
estimate.

To develop a design in ASSET, the designer runk ehthe design synthesis modules
individually, selecting design methods and critena inputting the design
characteristics and configuration options appraerar that discipline.

Once this initial input has been completed, thetlsgsis process is executed. Synthesis

executes this group of modules sequentially in armaaanalogous to a design spiral
(Figure 6-2).

Figure 6-2: ASSET Synthesis Design Spiral Process

After each iteration through the design synthesislmte, the ship characteristics are
checked for convergence and the iterative proaassnties until a mathematically
coherent and balanced design is achieved.

ASSET Design Synthesis Modules

In ASSET, Design Synthesis Modules perform thegteginctions in each discipline.
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Once the preliminary design data has been gatheaeti, of the 11 design synthesis
modules must be run.

All of the ASSET Modules follow a common executseguence:

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 promptedafoy additional information needed

to complete the run. The user can allow the madidecalculate default values for
certain parameters. The modules will also tempgrassign values for parameters that
have not yet been defined or other modules wilvjgl® when they are run. The message
box keeps the user aware of these parameters.

There is a logical order in which the modules stidad run:

Hull Geometry
Hull Subdivisions
Deckhouse

Hull Structure
Appendages
Resistance
Propeller
Machinery
Auxiliary Systems
10 Weight

11 Space

OCO~NOUIDE WN PR

Hull Geometry Module

The Hull Geometry module can use input from exgstialls, from the Navy' $1ULGEN
module, andrastShip and requires a target GM/Beam. The output ofrtioslule is the
hull offsets (Figure 6-3).

® FastShipis the hull form module of thElagShipby Proteus Engineering.
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Figure 6-3: Graphical Output From The ASSEHULGEN Module

Hull Subdivision Module
The next module, Hull Subdivision, defines the daokl bulkhead layout and produces

the total hull volume, total arrangeable area, cartmpent area/volume and tank volume.
Machinery spaces and other large spaces are disedle this module.

Deckhouse Module

The Deckhouse module defines its extents bothdndeaft and athwartships and
computes the arrangeable area.

Hull Structure Module

Using Navy and ABS criteria, the Hull Structure mtedproduces the scantlings and
much of the group one weights.

Appendages Module

The Appendages module calculates all the weiglttydmicy, surface areas, drag, etc. of
anything outside the molded hull form. This in@sdhings like rudders, skegs, bilge
keels, stabilizing fins, sonar domes, struts aradtsh

Resistance Module
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Once the hull form and its appendages have be@medethe Resistance module is used
to calculate the Effective horsepower needed aptbpeller.

Propeller Module

The Propeller module uses the EHP to calculatptbeeller coefficient, RPMs and shaft
horsepower.

Machinery Module

The Machinery module is the most complex of the nhesl Provided for this module is

an engine library and a wizard. Based on the wizéwe module calculates component
arrangements, endurance, speed and electrical Idalso calculates SWBS group
weight for groups 2 and 3 and the required fueghi(based on speed, endurance engine
selection).

Auxiliary Module

The Auxiliary module is really the last module needed to coreple first cut of the ship
design. It produces the 5 group weights and sdrtieeayroup 6.

Weight & Space Modules

The Weight module and the Space module basicaitygu all the information provided

by the other modules. The Weight module calculaté$oad displacement and the
vertical and longitudinal centers of gravity. TBpace module gives the total arrangeable
area and total required volume. It also producgsnamary report of space usage based
on he Navy’s SSCS system.

Design Summary Module

The final thing to run is the Design Summary givyay a printed report of the
completed ship.

Design Synthesis

The design synthesis is how run to produce thedhgp design. All of the previously
entered information now runs through a numbereayations before converging on a
design solution. This may or may not produce adgbesign but it will be a valid
solution based upon the input parameters. If thatien is not acceptable, modifications
can be made to any of the modules and the syntregsis. If there are no omissions or
errors the synthesis will converge on a new desigms process continues until the
design is accepted.
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Each module produces a series of reports and gthphBst all the pertinent information
about that module. In addition, an export utitignsfers ASSET data into input files for
the following supported file formats:

ACEIT COST: A scenario file to be used by the ACIEEDSt analysis program.
This file contains ship principal characteristicglaveight data. Macros are
available to read this file into an EXCEL spreadgtand other analysis
applications.

CAD2: A file is generated containing Hull Subdiwei Deckhouse, and Payload
information. This file is formatted to be readday Intergraph PPL program that
generates a 3-dimensional model of the ship ifrte¥graph Vehicle Design
System (VDS) following NAVSEA CAD specifications.

COST FORM: A file containing ship principal chamagstics, payload, and
weight information is output in the NAVSEA 017 Cassign Summary Report
format.

IGES: the program that is suitable for input intograms using the Initial
Graphics Exchange Specification (IGES) producesudput geometry file.

P DESIGNER: An output geometry file produced by phegram that is suitable
for input to the ComputerVision Personnel DesigDAD System. This two-part
file consists of an IGES section of basic ship getvynand a section of Personnel
Designer commands to insert Payload items as fgUiee geometry in this file
differs from the IGES option in that string entitiare used in place of b-spline
entities.

SDWE: Weight information formatted for input inteet Ship Design Weight
program.

SHCP: the program that is suitable for input ifte Ship Hull Characteristics
Program (SHCP) produces an output geometry file.

SMAN: An output file is generated containing re@adicompartment area data
organized by Ship Space Classification System (3SCS

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

ASSET Executive Program:

Has a graphical user interface (GUI), that provid&¥indows based interface to
"speak" to the underlying FORTRAN subroutines. Thtsrface also allows for
simple Windows-style help to be accessed at ang.tim

38



Stores the current model data. The executive pesvidodel data to all of the
modules ASSET runs. Should required data be misgiren a module is running,
the ASSET Executive will prompt the user for migsinformation the modules
need. The GUI will also read and write ASSET comdsaand read and write to
the databank.

ASSET Graphical User Interface:
Is C++ / Microsoft Foundation Classes based.

Has a Document/View/Frame Architecture. There aue main windows in
ASSET:

1. The Messages Window displays the status of the tepds well as
warning and error messages. It also displays thentand prompt.

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

The eleven design modules produce a total of sg:vfesg different reports, plus a
summary report for each module (see appendix). Ddsgn Summary report produces
five additional reports. A number of these repbdse information that would be useful
in PERCEPTION At present these reports are not saved anyvaseadfile that can be
revisited unless you cut and paste them into aetgitor (notepad, Word, etc.). Export
functions could be made in a manner similar theiptesly mention file formatsASSET
is an Active X server and is capable of using Olasdal API (application procedural
interface).

The first obvious link between the two programthi®ugh the Weight Module that
calculates the weight of each of the SWBS groupsndio the three-digit level. Full

dead weight loads (the weight of crew and theed#, mission related expendables, ship
stores, fuels and lubricates and fresh water) lacecalculated. A library of group

weight CERs in th® ERCEPTIONprovides the man-hour and material cost estimates
from the weights generated by tA8 SETmodel.

Another possible link between the programs willibearies of parts and packages. |If
certification groups, such as ABS, produce a stahgdarts library or catalog of plates,
stiffeners, frame and other construction membeegs)ynprograms could benefit by using
it. This includes CAD programs, analysis progrgmuseh aMaestrd), ASSET
PERCEPTIONand more. We can get this indirectly now by pag#ieASSETmodel to
theMAESTROmodeler. On a more specific levBEERCEPTIONshould extend its parts
and package libraries to include part and systbrariies that are already in tASSET
model and attach labor and material CERs. Thisides such things as engines,
generators, transmissions, propellers, weaponsragsand even stabilizing fins.

® Maestro is a hull structures finite element arialysodule othe FlagShipsystem developed by Proteus
Engineering.
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The ASSETmodel generates compartmentation through the spadele. With some
added attributes, this is the beginning of zonegkblnd process identification and
definition. The space module allows the user finddour types machinery spaces
(main, auxiliary, other and steam generatingpldo allows defining fifteen different
types of Large Object Spaces ranging from balkasts to hangers and magazines. All
of the space is parametrically divided into foutegaries of use (Navy SSCS defined:
mission support, human support, and ship supparship machinery system area). The
ASSETmodel looks at required space; user defined spadevailable space to do the
parametric division. CERs would need to be dewedop PERCEPTIONperhaps
through the Data Analysis Model, that would be bam® area/volume instead of being
weight based.

Cost Estimating UsingASSETData

The PERCEPTIONnNterface tcASSEThas been tested with version 4.60. Due to a
number of problems with this release of ASSET wggest that you first start the
ASSET program prior to running tiRERCEPTIONnNterface.

The following outlines the steps for generatingat@stimating usingSSE¥generated
data:

RunPERCEPTION Selectibrary/WBS/Contract/Contradtom the main menu to open
the Contract window. Or, more quickly, click oretBontract(C) icon on the toolbar
(Figure 6-4).

Figure 6-4. Contract Icon
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With the Contract Information window open, seledit/Create Contract From ASSET
from the main menu. Or, more quickly, click on theeate Contract From ASSEdon

on the toolbar (Figure 6-5).

Figure 6-5: Create Contract From Asset Icon

The Create Contract From ASSET control window (Fegtr6) will open.

Figure 6-6: Create Contract From ASSET Control Wiogy

Select the ASSET Databank, then the Ship from tbp down list boxes. Type a name
for the Contract that is to be created and typentheber of hulls to be created. Click on
the OK button and when the records have been succesafidigd PERCEPTIONwill
display a message reporting the success (Figuje 6-7
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Figure 6-7: Successful Import Message

Conclusions

Sharing information among t&SSET, OSCAMNdPERCEPTIONmModels would

provide early design configuration, acquisitiontcmsd O&S cost. The design
parameters that can be produced\3SETcould be passed to t@SCAMmodel to
produce the first operation and support (“O&S”)tcestimates. These O&S costs could
then be passed to tRERCEPTIONcost modelASSETcould also pass information to
the PERCEPTIONcost model, where the information would be proedssummed up
and augmented with parametric design cost. Thehave a total life cycle cost estimate
for the design.
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Chapter 7: Price Systemnterface

Total ownership costs (TOC) have almost always lzeerajor consideration for
commercial ship owners as they move forward desgyand building a new ship to put
into service. Commercial ship operators must labkhe bottom line" for profit and a
return on their investment. If the cost of desagial construction, including the cost of
money, cannot be recouped in a reasonable amotum&fthe ship will not be built. If
the operating and maintenance costs, plus amortzestruction costs, exceed operating
revenues, the ship will not be built.

Figure 7-1 illustrates a breakdown of TOC thatudels stages of acquisition (R&D
design, engineering and construction), in-servac#t (operations and maintenance) and
final disposal.

Figure 7-1: A Breakdown of Total Ownership Costs

Naval ships do not have a bottom line commerciafipconsideration. These ships are
put into service only to satisfy a national seguchmmitment to its citizens. However,
as limited government funds address an ever-wideairay of government
responsibilities, naval ships designs now mustéweldped with an increasing focus on
getting "the biggest bang for the buck". Desigd angineering trade-off studies can
minimize costs without sacrificing mission capahab. Often these studies result in
increased mission capabilities without an increasmst.

Operations and maintenance costs are as impoxasiderations for these studies as are
basic design and construction. When viewing tleedycle cost breakdown, only about
25% of the costs are directly related to acquisiti®hat means 75% of the total cost is
operation and support and is made up of personrehtenance, and modernization. For
naval ships, the largest of these (37%) is perdarost, followed by maintenance (21%)
and modernization (13%).
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Therefore, in order to obtain a more complete pectif the overall cost of a ship, its life
cycle costs need to be estimated and evaluatei. rdduirement applies to both
commercial and government ship programs.

PRICE HL Overview

The PRICE HL (Hardware Life Cycle) model by PRIC¥{st&ms, L.L.C., is an
accounting-type model used to calculate operatntgsaipport costs, cost effectiveness,
and operational availability at the system, sulmystmajor assembly, and sub-assembly
levels. PRICE HL estimates costs for support egeit, spares (initial and
replenishment), supply administration, repair laleontractor support, and
transportation.

PRICE HL calculates the two of the most importasgtarivers in Operations and
Maintenance (O&M) costing: mean time between fail(MTBF) and mean time to

repair (MTTR). Additionally, PRICE HL uses 30 pefthed maintenance concepts. The
model can be applied in all phases of the acqarsjirocess and is especially effective
when linked with a development and acquisition nhoglech as PRICE Systems’
Hardware acquisition estimating model, PRICE H tfade-off analyses encompassing
TOC.

PRICE Systems has integrated both of their costetsp®RICE H and PRICE HL. After
first generating an estimate for development angvoduction, the interface between the
two cost models translates PRICE H inputs and astipto PRICE HL inputs, thus
generating an initial O&M cost with little addedat. The interface is illustrated in
Figure 7-2. Additionally, both PRICE H and PRICE Hterface with a wide variety of
commercial software tools including Microsoft Exeeld Microsoft Access.

VRS

PRICE | = M=%cE | PRICE
H A HL

Figure 7-2: PRICE H/HL Interface
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SPAR Associates, Inc. / PRICE Systems L.L.C. Relatship

SPAR Associates, Inc. and PRICE Systems, L.L.C leatablished a mutual consensus
that a linking would produce a system that addiseasé resolves limitations of both
systems. Both companies have an excellent histocgmmercializing government-
funded initiatives, ensuring that the funded methogies become widely used and
available to industry.

The design community requires a cost estimatentbiadbnly addresses acquisition costs,
but continuing life cycle costs too. Design traufts are being initiated that not only
maximize design performance, but also minimizel tmtanership costs. Therefore, any
cost estimating capability needs to address thedobe of total ownership costs and
affordability.

PRICE Systems offers such a capability. HoweVaiyimodel operates on a traditional
ship system (SWBS) and weight-based methodolodgtesv modern shipbuilding

methods collect costs by ship systems, but do sotbgim construction products and
manufacturing processes that often employ an ammaljan of ship systems. This
amalgamation exploits cost savings possible froougitechnology methods of
organizing work. PERCEPTIONcan operate on this product and process-based cost
estimating procedure and can allocate the coststba8WBS through various WBS
mapping techniquesPERCEPTIONemploys weight-based cost estimating relationships
(CERSs) where necessary or appropriate, but itetsploys physics-based CERs that can
be more directly related to specific ship desigrapeeters.

PERCEPTIONhas no pre-programmed algorithms for estimatifegdycle costs (LCC)
beyond design and construction. While its worlkako®wn structures can accommodate
life cycle costing, linkinfPERCEPTIONO a system specifically designed for life cycle
costing, likePRICE HL, provides a unique and desirable combination pbura total
ownership costs.

Integrating PERCEPTIONWith PRICE H/HL

PRICE HL(LCC) works directly ofPRICE H(acquisition). For compatibility, the
interface betweeRERCEPTIONand the PRICE system upload the major equipmsint li
(MEL) from thePERCEPTIONdJatabase as well as access to the ship charéctetable
that provides more design information about shgiesys, volumes, areas, other
dimensions, equipment sizes, etc.

Since thePRICE H/HLsystem does not save its results from one rungméxt except

through its reporting mechanisms, ®iRICE HLLCC results are downloaded via the
interface back to theERCEPTIONdatabase. Then, a complete set of detailed costs,
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summarized by SWBS & PWBS, would be available ®uker to view from
PERCEPTIONAat any time.

PRICE HLLCC cost data is stored on tRERCEPTIONdatabase under an LCC-
expanded SWBS, similar to what SPAR has outlinesantier studies. TheRICE H/HL
WABS structure and inputs are saved in a datadiléurther manipulations using the
PRICEuser interface, if required.

For a total design to affordability/cost-estimatipackage with CAD, a CAD model can
be used to make changes in design, etc. and rec€ieestimates from the combined
PERCEPTIONPRICEsystems. Changes in build strategy and manufagtprocesses

can be modeled bERCEPTIONand the impact of these changes on the LCC can be
viewed directly by CAD.

Model Interface Architecture

A schematic of a CAIFERCEPTION/PRICHnterface is shown in Figure 7-3.
If the estimating systems are linked to a CAD gsysteutputs from both modelBRICE

HL andPERCEPTIONare then available to the CAD system to produceresolidated
development, production, and operations and maamies (“O&M”) cost estimate.

Figure 7-3: Integrating CAD With PERCEPTION and PRIE H/HL

The interface transfers the SWBS and the cost ifemsach SWBS account RRICE
H. The following is a list of the data elementsdisethis process:
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Level - The hierarchal level of the WBS element. Thetect 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 elein
WBS_Element —The name of the WBS level.

Description — A 40 character short description for the WBS leve

Qty — The quantity built.

Weight — The weight for the WBS element.

Volume — The volume for the WBS element.

UoM — The type of units. le English or metric.

Qtynha — The quantity in the next higher assembly.

Pltfm — The value used for the platform. (Defaults ®0].

Psdate— The planned start date for production.

Pfdate — The planned finish date for production.

Avgcost — The average cost for each unit produced in pagedollars.

Ptcost— The total production cost in base year dolld®es 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 caldalate
profit for this WBS element.

Labor_GNA pct - The average decimal percentage used to caldalane GNA
for this WBS element.

Material_Profit_pct — The average decimal percentage used to caloukzterial
profit for this WBS element.

Material_GNA_pct - The average decimal percentage used to calaulaterial
GNA for this WBS element.

In addition to the SWBS and Cost Items, the int&faansfers the Ship Characteristics
to PRICE Hfrom thePERCEPTIONShip Characteristics Table. These include the
operation and support characteristics for the emstip as well as all the physical and
performance characteristics. The CharacteristpeTgolumn, on theERCEPTIONShip
Characteristics window, is used to determine wisgtegory a characteristic belongs.

For the PRICE interface, the operation and supguatacteristics are included in a
category (characteristic “type”) defined as “PRICE”

After the transfer of data froPERCEPTIONPRICE Hthen transfers the dataP&RICE

HL and executes a run to generate the results. urhmarized results are sent back to
PERCEPTIONand stored.
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Defining the Deployment Characteristics

Prior to transferring an estimateR&ICE H/HLthere are a number of data items that
need to be defined RERCEPTION These data items are the deployment charaatsrist
used byPRICE HL They are defined under the Ship Characteristicthe
PERCEPTIONlatabase for the project identified for transf€éhe Characteristic Type

for these characteristics must be entered as “PRIEEure 7-4 provides a sample set of
the ship characteristics as displayed from withitRCEPTION

Figure 7-4: PERCEPTION Ship Characteristics Used/BPRICE HL

Figure 7-4 shows the names for the deployment ctexiatics used biPRICE HL The
value column shows suggested defaults.

Starting The Transfer To PRICE H/HL

The transfer of data 8RICE H/HLis initiated from the Projects Worksheet (Figurg)7
in PERCEPTION The third toolbar provides the user with a skeattbutton to begin the
process. The process can also be initiated bytsajdata/Export Data to PRICEom
the menu.
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Figure 7-5: The PERCEPTION Projects Worksheet

Clicking on the Price button will open tis=nd Data to PRICkterface window (Figure
7-6). This window allows the user to select thajgut by scrolling a list of available
projects to transfer. Once a project has beerteelethe Ship Characteristics are
displayed for review.
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Figure 7-6: PERCEPTION’s Send Project To PRICE Wiow
The interface provides an option for the user aot8tRICE H/HLand view the transfer
as it is occurring. To makeRICE H/HLvisible click the check box “Make PRICE
Systems Visible”.
Click theProcessbutton to begin the transfer.
When the transfer is compld®d=RCEPTIONwill ask if the user wants to save the
project inPRICE H/HL Saving the project will allow the user to revidve PRICE
model, modify it, and make further analysis.

Click on theCancelbutton to close the window. [f the user wantgamsfer another
project, select that project and follow the sanwpdures.
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Viewing the Results Of The Transfer

The data returned BRICE H/HLincludes the Total Development Cost and the Total
O&M Cost. These two cost figures are stored asitarms attached to SWBS group
named “PRICE”. They each have their own specitiB% accounts named “Develop”

and “Support”. Figure 7-7 provides examples obtheost items generated by the system
interface.

Figure 7-7: Cost Iltems Created By PRICE

The costs returned BBRICE H/HLare in base year dollars. They do not includééat
cost such as Profit, G&A, and Overhead.

PERCEPTION then can be directed by the user tapdhe direct material cost from the
cost items to the project SWBS Accounts, the SWB&Us, and ultimately to the
PERCEPTIONProject levels. If a rate table is assigned toGbst Center, which
defaults to 0, then the extended cost is calculbéesgd on the rate table options and
percentages. Figure 7-8 provides an example ataheuted extended costs.
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Figure 7-8: SWBS Accounts For PRICE
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Chapter 8: MicroStation System Interface

MicroStationis a CAD system developed by Bentley Systems, Inc.

PERCEPTIONbffers an option to download electronically detdimaterial take off data
from MicroStationinto thePERCEPTIONdatabase.

For cost estimatindERCEPTIONprovides a standard parts catalog, complete witing
and vendor information, to automate the pricinthefdetail material for a given estimate.
The shipyard can develop and maintain this catdil@gtly with PERCEPTIONDbut can
also upload this information from its own matedahtrol system or automatically from
within PERCEPTIONNternal functions.

PERCEPTIONalso can downloalflicroStationdetailed bills of material as drawing bills of
material on th@ ERCEPTIONdJatabase. THRRERCEPTIONdrawing record has a data
filed to identify theMicroStationdrawing file. This data can then be processeztthyrinto
material requisitions, purchase orders, and wadkropallets.

The means for downloadirgicroStationbills of material can be downloaded either as
cost estimating cost items or as drawing bills etenial usinfPERCEPTIORE generic
data file importing functions. The transfer fileigt be set up and formatted by the
MicroStationsystem userPERCEPTIORs file import function provides for a
convenient mapping process so thatNhieroStationdata can be linked to specific data
elements on theERCEPTIONdJatabase.
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Chapter 9: ShipConstructorSystem Interface

ShipConstructors a CAD system developed by Albacore Research(lAdL).
ShipConstructors a suite of software functions with capabilities structure, piping,
outfit, nesting, build strategy, and n/c code gatien. Designed to use a common
platform that anyone can usghipConstructoruns insideAutoCAD The centralized
database provides project standards and libramiesang consistent drawings. All
drawings (Figure 9-1) and parts are linked to dntfpgrformance SQL Server database.
Security privileges allow for real-time accesshe same integrated product model for all
user groups while preventing accidental data coiwap

Figure 9-1: 3-D Graphical Display of ShipConstructeGenerated Model

PERCEPTIONbffers an option to download electronically detdimaterial take off data
from ShipConstructomto thePERCEPTIONdatabase.

PERCEPTIONdownloadsShipConstructodetailed bills of material Z8BERCEPTION
drawingbills of material The path of th&hipConstructodrawing file also is recorded on
the PERCEPTIONdrawing record. This data can then be processedtlg into material
requisitions, purchase orders, and work order fgalle

In addition, theShipConstructoproduct oriented work breakdown structure (PWBSYy ma
be downloaded intEERCEPTION.
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Importing the Bill of Material for Unit 11 from the Demo

The Ship Constructor Demo database has a numlaxaaiples included. The following
shows how Unit 11 from the demo database is imdort® PERCEPTION This
process is the same for each Unit you wish to impor

Figure 9-2: Unit 11 from the ShipConstructor Datalsa

From the menu iIPERCEPTIONselectEnvironment/Engineering/Import BOMS from
ShipConstructor.

Figure 9-3: Select Import BOMS from ShipConstructor
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This will open thdmport ShipConstructor Informatiowizard.

Figure 9-4: ShipConstructor Import Wizard

To import the BOM from ShipConstructor first seledtich contract and project in the
PERCEPTIONdatabase you wish to import the data into.

Next you must select the ShipConstructor Projéet fuse the browse button to find the
project file to open. The 2005 demo created aeiolchmed Projects2005. The project
file for the demo can be found in the SC2005Denideio After selecting the file, the
wizard will read it to find the name of the ShipGtmctor database which it then
displays for you.

Next click on theConnectbutton. This will connect you to the ShipConstonaatabase.
Once connected to the ShipConstructor databaseitiaed will query the database for

available Projects and Units to import. SelectRhgect to import from the drop down
list, in this case Demo. Then select the Unimpart from the drop down list, unit U11.
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Now you must telPERCEPTIONwvhat you wish to import from ShipConstructor
database for the selected Project and Unit. Focase we will import the PWBS and
the Structure Bill of Materials.

When the import process is complete you can egkiby clicking on the Cancel button
or select another Unit to import.

The figure below shows the list of drawing importetb thePERCEPTION]atabase.

Figure 9-5: Drawing List imported from ShipConstraor for Unit 11

The import process saved the location of the drgvilas used by ShipConstructor. You
can view these drawings from witfRERCEPTIONby clicking in the drawing column
for the one you wish to open, then right click aetectView Referenced Filigom the
popup menu.
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Figure 9-6: Sample drawing viewed in PERCEPTION

To view the list of materials for that drawing, dbdei click on it to open the Details
window.

Figure 9-7: List of Materials imported from ShipCastructor
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Once the bills of material have been imported PERCEPTIONas drawing items, the
drawing items then can be transferred to requisstiand/or pallets.
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Appendix I: PERCEPTION COM-Obiject 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 iten)s 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
VView 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 | (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 projectses 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, hesghiCG area, & volume)

5 Machinery Rooms and Large Object Spaces (areamneNMCG)

6 Arrangeable Hull Compartments (area, volume VCG)

7 Hull Tankage Compartments (area, volume VCG)

8 Arrangeable Large Object Space Compartments Asgigne
Deckhouse Module

1 Summary

2 Superstructure Deckhouses (Locations, heights, Y@@, & volume)

3 Deckhouse Structure Weight Summary (SWBS 150 weightlume)
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 Designedd.oa
9 Girder Properties, Strength, Stresses, and Fat®afety
10 Longitudinal Bulkheads (Scantlings & Scantling gebry)
11 Transverse Bulkheads (Scantlings & Scantling geomet
12 Side and Bottom Frame (Scantlings & Scantling geofhe
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

62



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 &680)
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

O~NO U WNE

Summary

Air Conditioning (loads, weight & VCG)
Auxiliary Boilers (loads, weight & VCG)

Boats (compliment, weight & VCG)
Replenishment Systems (area, weight & VCG)
Strike Gear (area, weight & VCG)

Stowage Systems (area, weight & VCG)
Auxiliary Systems Weight (weight & VCG)

Weight Module

OCoO~NOOUIE WNPE

Summary

Hull Structure Weight (Group 1 weight)

Propulsion Plant Weight (Group 2 weight)

Electrical Plant Weight (Group 3 weight)

Command and Surveillance Weight (Group 4 weight)

Auxiliary Systems Weight (Group 5 weight)

Outfit and Furnishings Weight (Group 6 weight)

Armament Weight (Group 7 weight)

Loads Weight (Full Load Condition) (ship’s forceission expendables,
stores & POL)
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10 Weight and KG Modifications

11 P+A Weights and VCGS
Space Module
Summary
SSCS 1 Mission Support Area (Area & volume)
SSCS 2 Human Support Area (Area & volume)
SSCS 3Ship Support Area (Area & volume)
SSCS 4 Ship Machinery System Area (Area & volume)
OP Tankage Required (Fuels, water, ballast)
Design Summary
Summary
Manning and Accommodations Summary
Indicators
Margins
Payload and Adjustments

OO WNBE

abh wnN Bk
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