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SBIR Topic Overview

e NO5-039 TITLE: Technology for Shipbuilding Affordability

« TECHNOLOGY AREAS: Ground/Sea Vehicles, Materials/Processes

« OBJECTIVE: The objective of the project is to develop and implement innovative technologies that
will reduce the cost and cycle time to construct, modernize and repair Navy ships.

« DESCRIPTION: The Navy’s Program Executive Office for Ships is leveraging the National
Shipbuilding Research Program (NSRP) to effect change across the non-nuclear surface
shipbuilding, modernization and repair enterprise by coordinating with U.S. shipbuilders to adapt
and implement “World Class” commercial best practices in the areas of "Environmental Protection"
and "Systems Support Technology Capabilities." Proposals should indicate which of these two
research areas is being addressed. Of particular interest are initiatives with a clear business case.
Proposals should specifically describe the technology that will be applied to solve the problem,
how it will be developed, what the estimated benefits will be and how it might be transitioned into
the shipbuilding industry.

« PHASE |: Demonstrate feasibility for improvements being developed and also identify impact upon
shipbuilding affordability. Include a first-order Return-On-Investment (ROI) analysis for industry
implementation and estimate potential Total Ownership Cost (TOC) reduction. Establish Phase Il
performance goals and key developmental milestones.

« PHASE II: Finalize the design, as appropriate, and demonstrate a working prototype of the
system. Perform laboratory tests to validate the performance characteristics established in Phase
|. Develop a detailed plan and method of implementation into a full-scale application.
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Related SBIR Topic

NO5-053 TITLE: Modeling the Impact of Technology Transition on Ship Operational Capabilities

TECHNOLOGY AREAS: Information Systems
ACQUISITION PROGRAM: DD(X)

OBJECTIVE: To develop a technology insertion planning tool that relates ship, system, and technology capabilities to prognostic
design variables such as cost, schedule, and life-cycle factors.

DESCRIPTION: Concepts such as Total Ship Design and Spiral Technology Insertion and Development involve large numbers of
technology trade decisions within a complex and constrained programmatic design environment (cost, schedule,
performance). Decisions involve estimates of technology maturity; impact on component, system, or ship performance,
develpprg_?_nt and implementation costs and schedules; and life-cycle factors such as reliability, maintainability, and
sustainability.

The Navy desires a decision-support capability that can:
* Identify sets of technologies that should logically be inserted into a ship design at about the same time
» Optimize technology insertion planning as a function of cost, schedule, and performance, and
* Relate ship or systems capabilities as a function of technology insertion

The envisioned toolset of decision-support aides would be used by Navy and prime contractors to support spiral technology
insertion and development planning for new ship designs and existing ship modernizations.

PHASE |: Define and determine the feasibility of the innovative approach proposed for a technology insertion planning
tool. Establish validation goals and metrics to analyze the feasibility of the proposed solution. Provide a Phase Il
development approach and schedule that contains discrete milestones for product development.

PHASE lI: Develop a prototype software product based on the results in Phase 1. Utilizing representative inputs/data,
demonstrate the viability of the prototype product to perform as projected. Develop testing procedures to measure the
effectiveness of the tool and develop a plan for a ship-wide validation exercise. Provide a detailed plan for software
certification and validation.

PHASE llI: Utilizing the concept developed during Phase | and II, work with Navy and industry to conduct validation testing using
real data for a sample system (ship). Use the results of this testing to tailor the decision-support capability to the needs and
input capabilities of the DD(X) Program Office in concert with the DD(X) National Design Team.
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Overall Program Strategy
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Estimating Methodology

Uncertainty With Current Tools & Techniques
This is our primary focus area
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Integrated Cost Estimation (ICE)

An integration of cost tools, models and data

 Automated cost estimation based on multiple, accepted cost models
 Provides EMD, production costs, and O&S costs in CAIG format

ICE Environment
*Integrated models
eIntegrated databases Parts Obsol
eLinks to other models / data Osb Facilityl
*Graphical User Interface
*“Wizard” to guide user

Future R&D
Costs

O&S Costs

~ Projected
O&S Savings

Life Cycle

Cost Total Return ROIs
In Work - = Link in Proprietary Models, [ & Savings BCAs

Models not previously integrated
in and ACE-IT outputs
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Different Levels of System Decomposition Can Be Used Depending

on Cost-Fidelity Desired, Design Maturity, Technology Insertion
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Current ICE Operation for Acquisition Costs

Subsystems A B C D E
Cost knowledge from Mechanical Electrical Software | Component functional
Process Model - o~ elements
DFM
(Design for Parametric descriptions
Manufacturing)
*Raw Materi Cost knowledge from
Manuf. Prg « SEER /PRICE Model
sLabor Knowledge Bases
*Etc. » Subject-matter experts

Analogy cost modified
by complexity factor
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IDAPS Integrated Cost Estimate Tool — ICE™

ICE™ is an integrated environment of
industry accepted cost estimating

clek the Fia

Intscraren Cost Estamion 850 7 — toolsets and supporting databases
= « Features
. » Easy, graphical access to detailed cost models
Show cost differences between » Graphical interface, “wizard” to guide user
st Ml « Change system parameters for quick trades

» Save multiple concepts to compare alternatives
» Easy to integrate additional models/databases

 Benefits
_ - » Estimate LCC and ROI of future systems,
Output i your modifications, enhancements, or technologies

Concept’s/System’s/Mod’s .
I » Show cost difference between one system

format alternative and another

Integrates

oy : * Proven and accepted by DoD financial
andar

Tools and management community

Hisorical Dat

» Use integrated models or user’s external or
proprietary models and data

* Quick startup, and limited training f
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CAIV

ICE Cost Analysis Process Decision Trade Space
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|I-CAIV Tool and Evaluation Process
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CAIlV Risk Approach Roadmap

———

Concept Maturity
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The Business Case Analysis

« A Business Case Analysis is an Economic Analysis of the program to include a Return-on-
Investment evaluation of the system life-cycle costs

 Content may vary depending on fidelity desired
— DoD R-TOC BCA template contains primarily economic ROI
— Arobust BCA includes evaluation of system utility (or performance) to enable judgments of

best-value alternatives

Schedule Economic

Assessments

BCA provides a structured methodology and analysis to understand the four basic elements of an
acquisition decision. The BCA enables senior decision-makers to consider best balance of life-
cycle cost, performance, schedule, and risk, measured against customer criteria, priorities and

capability requirements.

The BCA helps decision-maker balance cost, performance, schedule and risk in
selection of best-value alternatives
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CAIV Vision for Decision Support
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Bring Traceability into the Decision

Making Process

CAIV Profile: Architecture Utility vs Cost
10
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Phase 1 Focus

 PEO Ships Priorities for Affordability & Economic Analysis
— Focus on offensive/defensive mission affordability analysis
— Desirable products:
e Cost vs. benefit summary
e Business Case Analysis
e Cost driver summary (linked to MOE performance)
o CAIV profile linked to Objectives and Threshold performance

« Navy Affordability Trade Parameters
— Criteria & Measures for ship systems (i.e., propulsion)
— Criteria & Measures for network and computer optimization

 Navy Cost Databases
— Ship sustainment cost models
— Development & Production cost factors
— Assessment of VAMOSC applicability
o
&



NG Ship Systems (NGSS) Participation

e Phase 1

— Support data collection efforts
— Insight into ship system cost drivers and sustainment factors
— Support Affordability Tool Suite proof of concept beta-testing

— Insight into National Shipbuilding Research Program (NSRP)
priorities and applicable analysis

— Endorsed the concept

— Clearly Demonstrate Value of Applying Affordability Tools to PEO
Ships Economic and Performance Decisions

— NGSS sought to use it on their own programs, and have requested it
get briefed at a NG Corporate Systems Engineering Forum

e Phase 2

— Assist in defining the requirements
— Use the system
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Oietober 04, 2005

MEMORANDUM FOR Mr. Williar Palke, NAVSEA Code 6101

SUBJECT: Latter of lxderest for Smull Busimess Innovation Researzh (SBIR) Effort -
Techmology for Shipbuilding A fforddbality

I have reviswred detailed Ship Swstem examples of the affhrdshility methodslogy
developed by Fromtier Teclobgy, Inc,, and the ICE ad [-CALV computer tools that are used in
conurctionwith the methodclogy. The took provade the mutial fomdationof an idrastnacbhore
that could contume tobe talored for conduct of foamal ship systemtrade stadies as well as
determumatonof Total Cvmership Cost (TOC). Of partioular nderert 15 the ability to detemune
TDC and rei,aied cm-:epﬂt L:.fe Cyr:le Cost (LCC) E:.rp-:denlni d.eslg.n. alternatives wltl:nut

FT] a.fE:lrd.ah:.]lty mtkndoi.ng,r f'a.cllltaies thtuse nf cu:mnmmty a:ne:pttd cnﬂ u:ht.a SO —

ich can increase the engineering insizht pdo potential LCC issues earlier in the desion bade

process whale not burderung the other cost and pricing staff wnth rodtple, evolving sobatons.
The Phase I resesvchthat FIT wall bs proposing will matare these tools farther, and wall

develop and mplement an effective methodobgy for affordibality evabiations of slupbaldng
and restaimmernt teclmolbgmies This & extremely inportant gven the desire for more
comprhensive anabrss wath linuted tecloucal resources. The tool set allows engineering staff'to
be move efficient and accomphsh more analysis by provnding an emirorumert where applicable
data sources are integrated irdo the deskiop envirormment and the tocls leverage exiding NG Ship
System processes. The Phase [I effoct wall allow additional shup cnzded data sources tobe
integried irteo the toal mite.
I understand the unique vahie of the FT1 affordabibty methodology and believe the Phase 11
effiort wnll ensble credion of s nmch needed ndfrasbuchure by affoedabality assessments. |
wholeheartedly endore cortimung the developmentindo aFhase [leffort. Please oonmtact me af’
you have anmy questions or need additional pstdficaton regarding thes nvpostant effort. I canbe
reached at 208-872-7568.

Sincerely,

Garth Tamer

Senior Enginesy

Fesearch & Develprmed|
21
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Dute: Octobyer 4, 2005

To: Mr Willien Falko, NAVSEA Code 6101

Subject: HGSS Syate Engmesring Leatter of bterest fir Small Busines: bncvration Fesesrch
(SEIR) Effort - Tedmology for Shuphuilding Afford ibiliry

T'u HG"“" Eym B aring I'..wl-m]up T has rmmdﬂu dat adled mq.v Systan ICE awl I-CAIV

s ixtazd. wﬂi 1.'h| Hﬁ'ﬁﬂ 3_‘r1l.m Elplu:nllg Total Ownership Cost (TDG:I, Du-lyl.:.u Cuﬂ. (O TCyaud
the Codt As o hdependent Virisble (CAIV) philosophies and sctaally provide aress of suoanation related
Lo the v fond peguiremands decompros o e o ace ability to Hery prrfocoanc e objecives aed Guesholds.,

U partolar mderest 16 the abllmy to Teds & dedls1m AIpPOIL avmo mnert that Imks stak eholda needs,
exp ectaions and priorities to capabilities to expected perfonna e lovels, This enwmemmet also facilitate:

the nderyation of oncept cost, risk and < chedule s of different design soddion: that is &

Canpor.end of the taXly Phas ¢ of the Sy¥ian ENZmedmig Ll cycle. The P11 iordabilty methodology
facilitates the topleaned dion of o aoactmwed malysis @roah based on hdusty stondard techndqae: and
methods, HGESS Systams Engine g is very bgerested in seeing the FT]receanch cortmed in 4 Phuge I1
effort. The nesearch that FTIwill be proposing will mutre thes ¢ toals fimtheer, end will develop and
nplarent an e ffetive methedology for afordabiliy sulyeic that & omergistic with HGES Systams
Ehgine ering vision and objeciives. Specifically, snares of fisbme res earch willbe the developanert of
walytical muthods to spport “Desian to Cort™ exercises,

Ot ares of foous vwill be to matre the mathematicdd equation: that represent perfonmance oarves relited to
by ship cost drivers to farther omomate the ability to consider Design to Cost ind Telated Cost 4

Ende perdent Warishls (C ATV mnabycic An atoene od affordabiliy tool st with libhnriec of dhip gictan
dats i aiticd 1o the shility to provide the neceesary meight odo the cost vernue p afmmadcs on exdang and
fiirs Winry Ship programs. The Phacs T offort will allove addition s] <hip emisntad dat s conme e to he
miegraded mdo the tool same snd will estiblish matisl libraries of applicable ship systam awbysis

prandeay. Thes rmolme tocl oulty i of Sdendt rot ondy to HGSS g adeo &7 oplhicebls to wfford dbileys
wabyeis being conducted by the other six Sectors of Horthoop Grarhan.

by position 48 the head of HGSS Systems Engieering and its ascocigted Compamity of Prattices (COP),
I un very daesial n plyig ths evolving metho dology Lo help solve real world Systeans Engline ering
tsmaes, [vehwoleheantedly endors e cordioing the developmerd pdo 4 Phose IT effort. Pleass comtact me if
you have ey Questions or need sddiionael preufs adon regarding this fmportard ¢fort. I canbe eached o
218-871-7584.

Smaerely,
Fobart C. Eifley, C5P

Managit, HOSS Systens Engie ang
22
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NORTHAOP GRLIMMAN Neriing Grumman Cosprsrstins
e T Dpmtin

Erh fier e
Ywscacouls Mimizsipn NESASHS

A-35-62-211
Oetober 5, 2005
Fionbier Tashnaolagios, Incorporated [FTI}
26 Castiian Drive
Suile B
Gobala, OA 831 17-3207

Actantlon Ron Shroder and [va Heins
Subech MWESE Support fof FTI's SBIR MNO5-039 Proposal

MWorthrop Gremman Ship En:.";h:ma In" |:NI3:~E] i% nle.a:-eu la Su.:-p:-’lwur I"I"E'-E It bEIIF"

effart, and having -;l=-1=-rrn|nev;= fhe 5o L-.-.a:rp coslilal prmﬂ:'rn MiCh rree::l&:j struciune 1o 'hE

uuguu:cnn-;, irade analvsis environment; ME5S gladly supports =TI in Phasa Il

Ao you are awars, NGSS headquanered in Pascagoula, Mississippl, Is ong of e
nation’s Isading sh pbuikding Tull serice sys.ens wanpanies, We perfiormdesian,
enginesr ng, corstnucton, and Ife cyde support of major surface ships Tor U U3
Mawvy, U5, Coast Guard and intertalional navies, and for commearclal vessels of all
typas.

Should FTI be succassfil in receiving a Phase Il award, NGES i interested in
supporting shot offort as o Subcontrocior subject 1o recsipl of 3 mulvally agreeablz FTI
Furchase Order wilh an scceplabie 2 way hor-Disclosune Agreemert includad in tha
Purchase Order.

Cood Luck

ey Truly Yours,

7 Dnptis
/ fiked)/ s - 2

Michael. J. Kilzhen, Director
Confract Admmistration

23
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—=—-Original Message-----

From: Bakotic, Mark E. (Ship Systems) [mailto:Mark. Bakotic@ngc.com]

Sent: Thursday, September 29, 2005 2:47 PM

To: Bell, Williarm B CIV NSWCCD W. Bethesda, 2100

Cc: Flitter Lance A CRBE; Gregory Glenn E CRBE; Fox, Elizabeth (CSC)

Subject: RE: Mid-project review: SBIR N05-053 - Modeling the Impact of Technology Transition on Ship
Operational Capabilities

Bill

| stand corected. | guess that it is possible for inte gration of COST, SCHEDULE, PERFORMANCE and RISK
nto & Technology Insertion Toal with the funding of one SBIR awand. | just saw it

Uinder SBIR (NSRP) Topic N0O5-039 (Technology for Shipbuilding Affordability) Frontier Technology. Inc s
warking on a Phase | effort in cooperation with NGSS. The product is a decision making tool thal encircles
Cost, Schedule, Performance and Risk. The fruil of their wark in the result of 520M-525M invested by olher
organizations (esp. asrospace) and being converted into a shipbuilder's tool. |t captures the system
enginearing process and inlegrates all of the reguirements into 8 massive spreadsheet on steroids. Their
product is already a TURBO TAX-like (i.e., user friendly GUI with drop down menus) tool that is $0% of what we
S0 'nq'ginq for Berayep it je o deriaing mak'gg bool it rorkee m ;E]H Ior policnization It can receiva data from

various formal databases thal it has already been ntegrated inlo the tool, but it can aiso directly receive data
from an axcel spreadshaal.

In addition, they have been working on an OM sub-set of the cost analysis plllar with hooks already in place for
same of he government OM web-based databases. They plan to submit om the OM ool in fhe next SEIR
round

The Government TRPOC for M0S-039 is William A. Palke NSWC CD at (301) 227-4988 or (202) T81-1732,

When asked why they didn’t submit for the Tl SBIR they said that they had a limited number of resources to pull
the proposal together and thought that they had a better chance of getting the Phase | award for the

i

rot compete as well as they might have under the more exact Tl Topic. | recommend thal you and Lance look
at it and think of it as a seven Phase | winner for the PEQ Ship Topic NO5-0:53. Frnends aside, they might have
the entire package which only needs the polishing of the apple to complete the tool for our use.

VR

(JFTI
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Jerry Tuttle

From: Jerry Tuttle [mailto:jt@sseusa.com]
Sent: Tuesday, September 20, 2005 6:27 AM
To: Teel, Phil A. (Ship Systems)
Subject: Mélange
.. recommend to you that you strongly endorse a Small Business Innovation Research Project
(SBIR) that will result in a software tool suite that will immediately quantify the salient factors that
affect ship system affordability and give NGC a competitive advantage in ship construction.

.. .a SBIR phase Il project for the instantaneous calculation of cost as a function of independent
variables, e.g. performance/utility/requirements, risk assessments, life-cycle cost estimates,
schedule constants, etc. | have vetted the company, Frontier Technology Inc. (FTI), which has
completed phase | for integrity and find General Jerome Landry, USAF, ret. And Colonel Ed
Palmquist, USMC, ret. to be as pure as Mother Teresa. From a performance, utility and value
added perspective, the methodology and tool suite apodictically have demonstrated their mettle
with the U.S. Air Force and BAE in its Littoral Combat Ship proposal. ... the potential benefits
that would result would be galactic and the consequences epic. The FTI and Northrop Grumman
team will use the money to improve decision making for PEO Ships. | veritably cannot envision a
greater return on investment than what this capability represents. You would be the
benefactor. Lastly, | confess to my bias, because | had planned to exploit a like capability to brief
congress on the various variables for the Joint Strike Fighter, i.e. LO, speed, range, agility,
vulnerability, survivability, cost, etc., but | reached 40 years in the canoe club before | had the
opportunity. Attached is a draft of a proposed letter to Mr. William Palko, NAVSEA Code 6101
that | recommend in the strongest possible terms that you sign.

Kindest regards,

Jerry
f’f >
A FTT
.



Applicability

2/8/2006

USAF
— Across AFMC

* Program Offices

 Lab
— Including ManTech

— ISC2
— AOC and more

MDA

— Investment Analysis

Army Programs
— FCS
— WINT

Navy
— LCS

— PEO Ships
— Pax River

26

Boeing
— FCS
Lockheed Martin

— ISC2
— Black World and more

Northrop Grumman
— NASA
— Aircraft Studies

GD

BAE

ITT

And more
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Sample Affordability Products

e Discuss potential value and structure of the
following affordability products:
— Cost vs benefit summary
— Business Case Analysis
— Cost driver summary (linked to MOE performance)

— CAIV profile linked to Objectives and Threshold
performance

ff B
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FTI Teaches ICET'VI and Affordablllty at

Industry and government partner on cutting-edge, cost-
conscious defense education and training programs

SANTA BARBARA, CA - March 19, 2001 - In a recent
ceremony at the Pentagon office of Dr. Spiros Pallas, Principal
Deputy to the Director, Strategic and Tactical Systems, FTI and
the Defense Acquisition University (DAU) signed a letter of intent
calling for FTI to provide training to the U.S. Department of
Defense workforce in the area of systems acquisition. DAU is the
corporate university for acquisition training in the Department of
Defense.

FTI has developed and will teach an elective for the
Advanced Program Management Course (APMC) on cost
estimating for the Defense Systems Management College, one of
the in-residence instructional institutions for Defense Acquisition
University. In fiscal year 2000, the DAU trained 40,723 students
from the Air Force, Army, and Navy.

Signing of DAU and FTI Letter of In'Fent ol The course is based on FTI's development of a flexible
February 16, 2001. Seated from far right: Lavon system of integrated cost-analysis software models and data
Jordan, CEO, Frontier Technology, Inc.; Frank called ICE™, which enables users to estimate life-cycle cost and
Anderson, Jr., DAU President, Spiros G. Pallas, return on investment. "This new elective course introduces

automated tools to replace the more time-consuming process of
estimating costs by hand," explained Lavon Jordan, CEO for FTI.
"Much of the credit for this training program belongs to Brigadier

Principal Deputy to the Director, Strategic and
Tactical Systems, OUSD (AT&L);. Standing

from left: Scoop C?OOper’ Frontier TeChnOIOgy;_ General Frank Anderson (retired), for his vision in recognizing the
Paul McMahon, Director of Strategic Partnerships, need to reduce operating costs and reliably assess system life-
DAU:; Ron Shroder, Vice-President, Frontier cycle costs and affordability before committing funds," Jordan
Technology. added. Anderson is president of Defense Acquisition Unlver3|ty,

based in Fort Belvoir, Virginia.
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« Effective tools and methodology are immediately available to enable
affordabllity to be a key part of the decision process

— ICE - integrated environment of the communities’ accepted cost
estimating tools

— |-CAIV - decision aid tool to integrate critical factors, related to
warfighter priorities

 Enables USN and Ship Building Program Managers, Engineers and
Scientists to have quick insight into estimated cost, return-on-investment,
BCA'’s and utility

* Interested in assuring USN, USAF, OSD, and others’ investments
maximizes benefit to the Navy and Ship Building organizations

* Looking forward to enhancing the system as part of the potential Phase
2 SBIR to integrate it even more with the existing Navy data sources
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