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Based on the success of the 2005 program, the University of Michigan is again offering an

unprecedented ship design program of unclassified professional courses organized and

developed by the Department of Naval Architecture & Marine Engineering and a team from

the Naval Postgraduate School, and Virginia Tech. The program is endorsed by the Future

Concepts and Surface Ship Design Group of the Naval Sea Systems Command
1 (NAVSEA).

The Summer Naval Surface Ship Design Program was developed to meet the rapidly

evolving needs of practicing professionals, graduate students planning to enter the

# | # profession of naval ship design and other professionals who desire an opportunity to study
H and discuss technical issues important to the U.S. Navy.

Lecturers in the Program are from academia, government and industry, and present the
latest advances in design technologies such as Naval Ship Design, Naval marine Systems
Design, Systems Architecting, Systems Engineering, Design of Experiments (DOE), and
n Multi-disciplinary Design Optimization (MDO). The program encompasses both theory and
l practice, including current knowledge of product development best practices, lessons
learned experience, current and future challenges in naval ship design, and a hands-on
capstone design. Participants will also learn how to work concurrently in a multi-disciplinary,
collaborative, collocated team environment producing winning ship designs and successful
ship acquisitions.
$ All courses will provide University of Michigan CEUs, and meet the “Continuous Learning
Points” (CLP) requirements for Defense Acquisition Workforce Improvements Act (DAWIA).

0/ The 2005 program will run from May 1 to June 16, 2006 and will include six (6) courses.
0 Participants can sign up for the entire program or for individual courses. There are certain
pre-requisites for some of the courses if taken separately, so please review full program.

In order to provide an effective learning experienc e, courses will be limited to 30
attendee s on a first come basis. So signh up soon, DO NOT MISS THE BOAT.



Ship Design Manager

Career Development Model
Effective SDMs are critical and must possess a

broad set of technical and managerial skills

Downsizing and retirements at NAVSEA HQ has
reduced pool of capable SDMs with no process for
developing future SDMs

NAVSEA Future Design Workload is high

Advent of Technical Warrants for SDMs suggests
criteria for their development and selection
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Policy Continuum
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Force Structure Requirement

Quadrennial Defense Review
Force Structure
Naval Vessel Construction Plan (Backup)

Long Range Naval Vessel Construction Plan
(Backup)

30-Year Naval Force Size

Estimated Levels of Annual Funding Required
to Support the Long Range Shipbuilding
Program
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Force Structure

Type/Class Required
Aircraft Carriers 11
Surface Combatants 88
Littoral Combat Ships 55
Attack Submarines 48
Cruise Missile Submarines 4
Ballistic Missile Submarines 14
Expeditionary Warfare Ships 31
Combat Logistics Force 30
Maritime Prepositioning Force (Future) 12
Support Vessels 20
Total Naval Force 313

These requirements are indexed to the DoD FY 20t assessments and
are compliant with th@ DR 06andStrategic Planning Guidance



WT&EA Multiple Objective Function Design and
oo Assessment Methodology Flow Diagram
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S = Small

M = Medium

A = Amorphous

F = Fossil Fuel

N = Nuclear

| = Integrated Power System
M = Mechanical Drive

H = Hybrid Drive

INnputs

Capabillities

Power Systems

Survivability
Architectures
and Signature

D

Mobility
Capabillities
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Ship Synthesis -
Design Space Matrix
Small Medium Amorphous
SFM-1/Baseline |[MFM-1/Baseline |AFM-1/Baseline
SFM-2 MFM-2 ANM-1
SFM-3 MNM-1 AFI-1
SFM-5 MFI-2 ANI-1
SFM-6 MFI-3
SFM-7 MFI-4
SNM-1 MNI-1 OUtI !UtS
SNM-2
SFI-1
SFI-2 Cost
SFI-3 » Procurement
SNI-1 * 0O&S
*TOC
Performance
« Design synthesis Models

» Weight prediction
* Notional arrangements
» Performance estimates

* Vulnerability
» Operational
» Mobility




Transit / Endurance Analysis

MOE Metrics — Timeliness & # of UNREPs
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State C Levels
0% 50% 100%

State A Levels

0% 50% 100%

Speed Speed
Maneuvering Maneuvering
RCS Sig RCS Sig

IR Sig IR Sig
Acoustic Sig Acoustic Sig
Radar Sys Radar Sys
EW Sys EW Sys
Weapon Sys Weapon Sys
CM Sys CM Sys

\ . J

~
State Transitions:
Time, Power, Systems

|\ J

~
State Transitions:
Time, Power, Systems




I\: i

Steering Gear Room Boat Bay Workshop

o Susceptibility
* Vulnerabillity
 Recoverabillity



« FSS-1 Sea Fighter

— Certified performance in high speed operations

— Convey consequence of operating outside certified
operational envelope

— Non-linear behavior is not intuitive
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SOE

Data Correlation Process




Educational Payoff

Recognized
2 é Expert
%
5 \© Master
% 10+ Years Experience

\ Journeyman
SMEs 3 - 9 Years Experience

Apprentice

1 — 3 Years Experience

Career Development

Technical Warrant Holder

Entry Level
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1. NAVAL SHIP DESIGN (5 days)
Sea Power 21
DOD 5000.2
Naval Ship Acquisition
Naval Ship Acquisition - differences between ctyigs
Cost Estimating
Toward Successful Warship Design
Naval Ship Design Standards and Practices
Naval Ship Production Practices, Naval Ship Des@n
Production
Total Ship Certification: Design Approval, Validat
2. WARFARE SYSTEMS (5 days)
Mission Definitions, Required Operational Capalakt
Naval Science/Combat Systems&C4ISR Integration
Survivability, Vulnerability, Other Unique Warshipeatures
3. SHIP SUPPORT SYSTEMS
Architecture for Prototyping Ships (LEAPS)
Hull/Mission Systems Design Integration
Propulsion/Distributive Systems Design: Zonal Aitecture,
Quality of Service
4. NAVAL SYSTEM ARCHITECTING/ENGINEERING (5 days)
System Architecting; Obtaining Needs; Identifying
Critical to Quality;
Analytic Hierarchy Process: Defining and Mapping
Requirements;
Quality Function Deployment; Metrics (MOP, MOE);
Decomposition;
Functional Analysis and Allocation; Creative Mking
Techniques; Concept Generation
System Architecture Definition; Alitdcture Frameworks
Systems Engineering, Requirements Analysis, &ldards
Design of Experiments; Response Surface MethBdseto
Optimality
Decision Making Analysis: Cost — Effectivenesade-off
Analysis

5. MULTIPLE OBJECTIVE OPTIMIZATION (5 Days)

Measures of Effectiveness/Performance/Risk
(MOE/MOP/MOR)
Current Tools for Naval Ship Concept Design & St
Naval Ship Synthesis and Analysis
Requirements Determination/CE-note: spell out “CE”
Multi-objective Design Optimization (MDO)
6. ASSETT TRAINING (4 DAYS)
Ship Design Tools: Naval Ship Synthesis (ASSE€ading
Edge
7. CAPSTONE NAVAL SURFACE SHIP DESIGN (10 days)
Team Based Design — Design Best Practices

« Two offerings — WNY and

U Mich

e Announcement in January
2007
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Summary

)6 SUMMER NAVAL SURFACE SHIP DESIGN PROGRA

Based on the success of the 2005 program, the University of Michigan is again offering an
unprecedented ship design program of unclassified professional courses organized and
developed by the Department of Naval Architecture & Marine Engineering and a team from
the Naval Postgraduate School, and Virginia Tech. The program is endorsed by the Future
Concepts and Surface Ship Design Group of the Naval Sea Systems Command
(NAVSEA).

The Summer Naval Surface Ship Design Program was developed to meet the rapidly
evolving needs of practicing professionals, graduate students planning to enter the
profession of naval ship design and other professionals who desire an opportunity to study
and discuss technical issues important to the U.S. Navy.

Lecturers in the Program are from academia, government and industry, and present the
latest advances in design technologies such as Naval Ship Design, Naval marine Systems
Design, Systems Architecting, Systems Engineering, Design of Experiments (DOE), and
Multi-disciplinary Design Optimization (MDO). The program encompasses both theory and
practice, including current knowledge of product development best practices, lessons
learned experience, current and future challenges in naval ship design, and a hands-on
capstone design. Participants will also learn how to work concurrently in a multi-disciplinary,
collaborative, collocated team environment producing winning ship designs and successful
ship acquisitions.

All courses will provide University of Michigan CEUs, and meet the “Continuous Learning
Points” (CLP) requirements for Defense Acquisition Workforce Improvements Act (DAWIA).

The 2005 program will run from May 1 to June 16, 2006 and will include six (6) courses.
Participants can sign up for the entire program or for individual courses. There are certain
pre-requisites for some of the courses if taken separately, so please review full program.

In order to provide an effective learning experienc e, courses will be limited to 30
attendee s on a first come basis. So signh up soon, DO NOT MISS THE BOAT.



