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Abstract

As naval ships become more complex with the reduced cost and time for their
development, modeling and simulation are increasingly used. The US navy has being
applied the concept of a simulation—based acquisition(SBA) to their acquisition process.
However, there have been few studies on a simulation—based acquisition for naval ships
(SBA-NS) in the Korean naval shipbuilding. In this paper, we discuss a framework to
establish collaborative environment(CE) for an advanced naval ships acquisition based on
PLM. For this, we propose architectures and a naval ship information model for design the
framework of the SBA-NS. To design the framework, we develop the methodology that is
composed of three major processes that are the requirement analysis process, the SBA-
NS architectures design process and the design process of a reference model of a naval
ship product information. Applying the methodology, the framework suitable for the Korean
Navy context is developed.
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Table 2 Classification of requirements analysis results

Use-case Package

Classification of Information
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Acquisition Data Migration

Acquisition Data Management

Equipment Information Management

IETM Management

Product -Centric Information
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Security Management

Backupand Restore
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Table 3 Components definition of naval ship product information

PLM DIt

) . Product
Use-Case Package Product-Centric Information i

Information
3D Product Model
Management Assembly Component(CAD Model) Product Shape
WBS Management Acquisition Phase, Acquisition Activity, Ship Work Breakdown Structure Process Data
Acquisition Data Drawings, Design Information, Engineering Information, Production Product Data
Migration Information, Equipment Information, Cost Information, Technical Publication

Resource
Acquisition Data Drawings, Design Information, Engineering Information, Production Product Data
Management Information, Equipment Information, Cost Information, Technical Publication
Equipment Information . X . .
Management Equipment Product Model, Equipment Information, Equipment Catalog Product Shape
|ETM Management Technical Manual Product Data
Data Revision
Management
Workflow Management
Infrastructure | vault Management Data-Management Function

Security Management

Backup and Restore

Resources

Product Data

Naval Ship Product Information

Product Shape

Process Data

Design Information
Engineering Information
Production Information

Platform Component

Acquisition Phase

Equipment Information

Equipment
Catalog

(Other)

Cost Information Functional Component Acquisition Activity
Drawing (Other) SWBS
Technical
Publication (Othen))

Policy/Standards

Acquisition Planning
Database

(Other)

Product Data Management Frameworks

Data Revision
Management

Workflow Management

Vault Management

Security Management

Infrastructure

Fig. 12 Reference model of naval ship product information
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<Acquisition Support Tools>
Navy Concept PMMS i
Design System PMMS for Shipyard
PMMS Admin.
Client BPMS Web Client PMMS Web| PMMS Migration
Client Client Application MMS Web
Client
CAD System ] en
HTTP HTTP &
Offtline
Middle-tier —
Product Model Management System
Migration
CAD-PDM PMMS for Shipyard
Integration Processor Py:
Business Process Migration Data
Manageme... Processor
BPMS [Web Service]
Interface
Vault Service
D.
Database System Database System Vault System Technical Data-DB

} <M&S Resource Area>

<Data Acquisition Team>

<Shipyard>
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Fig. 13 System architecture of the framework of the advanced naval ship acquisition for the Korean

navy

Requirements for Naval Ship Information Management

based on 3D Product Model
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Fig. 14 Software design concept for the naval ship acquisition collaborative environment
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PLM DIt

Table 4 Major functions of collaborative environment for the naval ship acquisition

Requirement Package

Major Function

Product Model Copy

Product Structure Copy

Generation of Product Model Validation Key

Product Model Management

Product Structure Verification

Generation of Link Information

CAD-PDM Integration

BOM Management

WBS Management

Acquisition Activity Management

Acquisition Data Migration

Acquisition Data Verification & Migration

Data Revision Management

Workflow Management

Acquisition Data Management

Vault Management

Security Management

Catalog Management

Equipment Information Management

Equipment Model Management

IETM Management

IETM Data Management
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