


Surface Combatant Total Ownership Cost
(1991-2009)

WARGAMING

“Sea control of logistics
lanes, as well as defense of
related logistics bases,
were as important or more
important than sea control
of the main objective area,
as secure logistics were
key to being able to
maintain a seaborne
presence and continue the
sea control fight.”

- Global ’09 Summary
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Our Challenges
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Do we live in the Anthropocene Epoch?

Human Populatio Affluence  Technology
Impact

PxAxT = width
timas haight times
length of three
boxes representing
the human impact
on the planet

In 1900, 1980,

and 2011

$55 trillion

Technology
Patent
appiications

Population
Worldwide S 1.9 million
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Questions?

Carbonate available for the growth of coral
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In the late 1800s, when fossil-fuel carbon dioxide began to pile up rapidly in the atmosphere and
acidify the ocean, tropical corals weren't yet affected. But today carbonate levels have dropped
substantially near the Poles; by 2100 they may be too low even in the tropics for reefs to survive.



Backups
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Navy Energy Goals

50% Net Zero Installations

by 2020

2012 Green Strike Group Demo

50% Less Petroleum in - C s
2016 Great Green Fleet Sail Energy Efficient Acquisition

Commercial Vehicles by 2015




Energy Efficient Acquisition

My,

Pre«Systems Acquisition Systems Acquisition Sustainment
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Consider energy
MEeICLs in AQAS

include enecgy n AcA Study PP specifies energy performance in achievable,
Guide and draft XD measurable, testable metrics in the SDS

Establish Theeshold and Objectives for
energy efficiency WP in COO /' Gate Review

Considering Energy earlier and centering around AoA tradeoffs




Acquisition — Breaking the Paradigm

Design Cycle

Current Approach
Enables Energy

Intensive Systems

Drive To

Reduce Costs

Efficiency
Increased " Life-cycle
Energy RCap.ablllty Cost
Requiremen equirement Increases

Integrated
System

Analysis of Operational
Alternatives Energy
(ACA) Requirement

Capability requirements drive increased

energy demand and life-cycle costs

Future Approach

Operational
Energy
Requirement

Capability
Requirement

Energy

Efficiency
KPP
AoA
Life-Cycle f \ Efficiency
Costs Initiatives
Integrated
System

Capability requirements balanced with

operational energy requirements



System Optimization
AR Ay

Navy Ships

Improved Materials

Reduced Drag

Efficient ship systems

[ Advanced/hybrid propulsion ] -

[ Integrated weapons systems

‘[ System of Systems ] =,

 Technological advancements can have compounding effect
— Small advances add to significant achievement
« Some advancements facilitate complete departure from traditional design

Fundamentally Reinvent the Way We Build New Systems




&%) Power System Requirements for the Next Generation
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- Efficiency advances needed to accommodate
capability advances
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]i * New systems come with high power demands
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* NGIPS program develops efficient power generation,
distribution and control concepts to provide power
for ship systems 27



Technology solutions may be associated with new risks...

Solutions Potential Risks

New Technologies New Resource Challenges
Biofuels Land Use Issues
Renewables Electric Reliability Issues
Smart Grid Cyber Vulnerabilities
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4M customers

Technology and Potential Risks

Water Rights Conflicts
(2000-2010)
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The Navy and strategic partners must consider and address potential risks

to ensure overall improvement to national security




