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Introduction

A Assault Amphibious Vehicle (AAV)
I Still in service after 40 years

A ExpeditionaryFighting Vehicl¢EFV)
I Cancelled in 2011

A Amphibious Combat Vehicle (ACV)

I Initial Capabilitie®ocument
A 25 0ct 2011

I Acquisition Decision Memorandum

A 1 Dec 2011 AAV(Photo By: Mass Communlcatlon Speualfl CBasmandl'iltchneD:
A Authorizedentry to Materiel Solution Analysis |

phase
A AuthorizedAnalysis of Alternatives\0A

initiation

I Analysif Alternatives
A Completedn June 2012

A Validated Marine Corps requirement for an
over-the-horizon, seldeployable, survivable,
amphibious vehicle

A Did not specifically address High Water Speed
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ACV Concept Exploration Team

(February 2013-ebruary 2014)
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| | |
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ACV Team

M\ DASN ELM

TMENT OF Thp, o
M B
g e

) PEO LS NAVSEA &0 2B o

NSWC ===l NSWC NSWE
NAVSEA prs s 2] Philadelphia

b — [
WARFARE CENTERS
Dahlgrengmm. ==

DAHLGREN
Carderock Division

NSWC
s Dam Neck

WARFARE CENTERS
DAM NECK

Stevens University of
Michigan

Georgia Research g
qgia | Resparch GTRI @ B | ety

Approved for Public Release Distribution is

6712014 Unlimited


http://www.ranklogos.com/wp-content/uploads/2012/07/Department-of-the-Navy-USA-Logo.jpg

High Water Speed Physics
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High Water Speed Defined

Technically Operationally
A Semiplaningcraft that transitions A Deploy off aramphibious warfare
to HWS between 128 knots ship: LHA/LHD/LPD/LSD.
(varies based on sea sFate) A Accelerate to semplaningmode and
A Once on plane the vehicle can drive to the shore at high speed.
accelerate to a higher speed in - & For deployment distances 25 NM and
the 20-28 knot range greater, reach shore at least 1.5 hours

faster than a displacement craft.

A As approach shore, transition to
displacement mode and close the
shore at eight knots.

= k‘:'*?:"ﬂ« ———

pproved for Public Release Distribution is 6

6/7/12014 Unlimited



Study Approach

(Traditional vs. SdBased Design)

Traditional Approach Set-Based Design Approach

Develop Requirements Set —’_‘
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ACV Capability Partitioning

Weight available

Tradable equalsPlaning
Requirements . o weight minus
Based on User Additional Capabilities weight used for

Preferences HWS, Common
Capabilities & Bi
UnderBlast Protection \ rocks
Big Rocks & Direct Fire Protection Total weight
Common . . cannot exceed
Capabilities / Lethality (Firepower) Sl
(Basis For 24 : : budget
Trade Studies) / Troop Carrying Capacity
/ Other Common Capabilities
: Es'tablishes
Not Tradable / High Water Speed \ plang:g;vstlght




Analysis Plan
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ACV Studies

STUDY

PURPOSE

Requirements
Study

PRODUCTS

To analyze the Draft ACV Capability Developme
Document (CDD) to determine the number of

requirements specified, the relationship between relationships)

requirements from both a mission and technical
perspective and user preferences for tradable
requirements. To develop Draft CDDs for all via
capability concepts.

- Requirements database
NI Requirements traceability (e.
inter and intra requirements

- User preferences and values
placed on requirements

- Design strategies(e.g.,
modaularity, future growth, etc

DleDraft Capability Concept CDIPs

S—"

Baseline Study

To understand and evaluate the design and cost
implications of less than acceptable capability
concepts, as well as to test and validate the
analytical methodologies and tools used to asse
Trade Study capability concepts.

- Baseline Capability Concepts
assessment (feasibility and
COosts)

58 Processes, models and tools

validation

Trade Study

To evaluate the technical viability and costs of
capability concepts derived from all possible
permutations of lethality, troop capacity, under
blast protection and direct fire protection
alternatives.

- Trade Capability Concepts
assessments (feasibility and
COosts)

- Trade Capability Concepts

performance and effectivene$

HWS Study

To determine the performance, effectiveness,
operational flexibility and tactical advantages

provided by a HWS, ACV,.when compared to.a loy- Operational Contributions

- Measures of Performance
- Measures of Effectiveness

water speed (LWS) ACV.




Definitions

A Capability Concept
I Requirements set
i {LISOAFAO tS@Sta F2NJ SIFIOK 2F (KS
I Ground Rules & Assumptions (GR&A) for everything else.
A Configuration
I A specific set of components comprising a complete vehicle.
A Feasible Configuration

I A configuration that our current analysis shows will work and meet the
requirements of the associated capability concepit.

I For this study, analysis limited to weight and component compatibility.

A Viable Configuration

I A configuration that actually works when produced and meets the
requirements of the associated capability concept.

I Concepts currently deemed Feasible may prove not to be Viable due
to future analysis or testing.



Configuration Modeling

A Market Research Database
I Documents ACV component cost and technical data
T Uses a modified EFV Work Breakdown Structure

I Based on information provided by Industry
A Data traceability retained

I Translates study concept requirements to component selection
A Technical Parameters Tool
I Calculates first unit Bill of Material cost
I Other technical parameters needed by the Common Cost Model
I Assumptions documented in GR&A
A Common Cost Model
I Calculates Average RPeEnit Cost (APUC) and a lifecycle cost estimate.
I Assumptions documented in GR&A
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Assembling
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Framework for Assessing Cost and
Technology (FACT)

Provides a framework for integrating
models, synthesis tools, and analysis
tools.

Employs a Work Breakdown Structure.

May use fixed parameters or parameters
specified as probability density functions.

Enables Monte Carlo simulation to create
many configurations for a given concept.

May employ optimization algorithms to
iIncrease probability of producing feasible
configurations.

May employ filters to remove
configurations that are not feasible.

Incorporates multiple options for
visualizing results.

Uses ModeBased Systems Engineering
standards.

Developed cooperatively between the
Marine Corps Systems Command and
Georgia Tech Research Institute.



