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Historical Challenges

• Always deployed 
• Across 5 oceans
• All Resources are precious commodities
• Capital investment - long service life Force

Presenter
Presentation Notes
The US Navy has historically faced many challenges that other services don’t. Our Navy is always deployed and has always been deployed across all 5 oceans.   Our resources are scarce and our ships and submarines are very capital intensive and  must also serve long lives in our force. For example, the USS Enterprise, shown here, was commissioned in 1961 (we’re almost the same age!) and has worked continuously for almost 50 years.Our  ships and submarines take years to build, cost billions of dollars and are expected to last longer now than ever before. We invest a lot of money in these babies  -  they truly are long-term investments.  We’re doing everything in our power to keep these capital investments up and running longer than ever before  -- longer than anyone expected, because replacement costs are astronomical.  About the only comparable industry is nuclear power.   Also, very capital intensive – a nuclear power plant costs a fortune, but lasts a long time.  Replacement costs may be out of this world, but to keep her up and running for as long as we have isn’t exactly cheap.  Let’s just think about the technology when this ol’ girl set sail.  President Kennedy made his famous speech about getting a man on the moon by the “end of this decade” in May of 1961, so just imagine the changes in technology that have been incorporated in this ship since then.  Color television was new & very expensive, for Pete’s sake-so just think about retrofitting entirely new multiple technologies across multiple platforms.  Advances in communications systems, weapons systems, and power.  The list is practically endless.  This ship was designed with less flexibility, no modularity, no open architecture to speak of.  Think of it this way, the first women allowed to enter the service academies were 3 years old when she set sail.  If they stayed in the service, they are coming up on their 30 years…This ol’ girl’s going on 50!!Photos:  USS Enterprise: Commissioned 25-Nov, 1961, it will be 49 years old in in 2010.



• Always deployed 
• Across 5 oceans
• All Resources are precious 

commodities
• Capital investment - long service life 

Force
And…
• Fighting two wars
• Majority of 2020 Battle Force exists 

today
– Older ships / more frequent 

maintenance
• Cost to own & operate our Fleet 

growing faster than inflation
• Limited Budget; likely decrease

Challenges of Today:  Fiscal & Logistical

Presenter
Presentation Notes
Now, besides the historical challenges, we face additional fiscal & logistical challenges that pile on!  First of all, we’re fighting two very different wars.  We have older ships that require more frequent maintenance.  And most of those same ships will still be in service in 2020.  Because of the age of the fleet, the OPTEMPO, and the Environment in which they’re operated, the cost to own & operate it is growing faster than inflation.  It doesn’t look as if our budget is going to keep up and allow us to acquire the new ships necessary while at the same time keeping the old ships  afloat. Photos:  USS ARLEIGH BURKE (DDG-51), commissioned 9/16/89.  Arleigh Burke-Class destroyers have been the workhorses of the US Navy for two decades now, and with the recent realization of the high Total Ownership Cost of their potential replacement, the DDG-1000 Class Destroyers, the production line for the DDG-51 class has been restarted.  USS MEMPHIS, a Los-Angeles Class Submarine (SSN-691) is currently the oldest working submarine in the US Navy, commissioned in 1976.  At 34 years old, this ship and others in it’s class represent the bulk of the US Navy’s submarine force. Designers incorporated lessons learned from the USS Ticonderoga class guided missile cruisers.  Ticonderoga class were supposedly too expensive to continue building and too difficult to upgrade.  



USS INDEPENDENCE (LCS-2) Video

Source: General Dynamics

Presenter
Presentation Notes
But we do need to keep building new ships such as the Littoral Combat Ship shown here… and keep down the costs of operating and sustaining the older ones.   LCS-2 Video Courtesy of General Dynamics (Sourced from Navy’s Media Lighthouse).  Length: 0:28 seconds (truncated).



Chief of Naval Operations, 
Admiral Gary Roughead

3 May 2010

Total Ownership Cost Philosophy

“I tell my leaders if we’re going to
talk about a program or policy
we’re going to start with the
discussion of total ownership costs
before we get on to anything else.  

That’s absolutely key.”

Presenter
Presentation Notes
#2.  CNO Admiral Gary Roughead, Remarks as delivered at Sea Air Space Exposition Service Chiefs Panel: “Sea Power and America’s Security,” Washington, D.C. May 3, 2010



Total  Ownership Cost 

“Total Ownership Cost includes all 
costs associated with research, 
development, procurement, 
operation, logistical support and 
disposal of an individual weapon 
system including the total 
supporting infrastructure that 
plans, manages and executes that 
weapon system program over its 
full life.”

Source:  VCNO, ASN(RDA), and Assistant Commander of the Marine 
Corps (ACMC) jointly signed letter dated 29 July 2009. 

Presenter
Presentation Notes
And this is what we’re laser focused on today, for tomorrow.  Top to Bottom:  ONR Rail Gun Test, Sailors from CVN-69, USS Hawaii in Dry-Dock in Pearl Harbor.



Design decisions by Milestone A 
“lock in” & dictate 70% or more of 

all life-cycle costs100

10

50

70

A CB Initial 
Fielding

Milestones:

Cu
m

ul
at

iv
e 

%
 o

f l
ife

-c
yc

le
 c

os
t

Out of 
Service

Costs actually
expended

System Support Consideration

Critical that System Support be Considered Early and Continuously

Costs “locked in” 
as a function of design 

Presenter
Presentation Notes
This chart shows how costs are expended during the life of a major weapons system program.  During the research & development and acquisition phases, the costs are relatively low compared to after the project has been fielded.  That’s when the costs skyrocket.   This is our challenge…figuring out what those operations and sustainment costs are as early as possible in order to plan for the future.   
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System Acquisition

Operation & 
Support

Life Cycle Costs

• O&S accounts for 70-80% of 
system’s entire cost

• Consider system support early in 
design process

Presenter
Presentation Notes
MRAP Undergoing Testing & MRAP after IED (Crew Survived)



Affording the Fleet We Have

• Cost reduction = reducing the Navy’s Total Obligational 
Authority
―Reduce the cost to own & operate the Navy

• Cost Avoidance ≠ Cost Reduction
―Avoidance means more capacity
―Avoidance means more throughput
―Avoidance serves to reduce workload backlogs

Cost Avoidance Does Not Get CNO a More Affordable Navy

Cost Avoidance does not result in cash 
to reduce cost to own and operate the Navy

Presenter
Presentation Notes
Total Obligation Authority (TOA):The sum of (1) all budget authority granted (or requested) from the Congress in a given year, (2) amounts authorized to be credited to a specific fund, (3) budget authority transferred from another appropriation, and (4) unobligated balances of budget authority from previous years which remain available for obligation. In practice, this term is used primarily in discussing the DoD budget, and most often refers to TOA as "direct program" which equates to only (1) and (2) above. (DoD 7000.14-R)



Total Ownership Cost (TOC)

Honest, Objective Assessment of Navy’s Portfolio Required

•TOC Reduction not a budget drill

―Impact cost over long haul

•Cost to own & operate Navy currently exceeds 
projected future budgets 

•TOC must be consideration in meeting all warfighter 
capability gaps

•Real Cost Savings required to reduce the TOC

Presenter
Presentation Notes
Find out what the major Cost Drivers are behind our systems.  Then, develop…Engineering solutions that minimize these cost drivers. 



Challenge: F-35 Integration

• JSF Integration Challenges onboard CVN-68 
class carriers:
―Jet Blast Deflector (JBD) 
―Spare Engines & UNREP
―Shuttle Connecting Crewmen
―STOVL (F35B) & Amphibs

Design for Integration

Presenter
Presentation Notes
JBD & JSF:  The JSF’s Single engine is more powerful than the F/A-18’s twin engines.  The CVN-68 Class’s Jet Blast Deflectors (JBDs), which are constructed of multiple side-by-side panels, disperse the heat by circulating water through the JBD constantly to draw heat away.  These JBDs are already stretched to the limit of how much heat they can disperse.  If the JSF’s tried to use the JBD, the engine would melt a hole through the JBD; due to it exceeding the JBD’s ability & the heat being focused between panels; not centered on them. The JSF’s engine is bigger & heavier than the F/A-18’s engine, and current UNREP capabilities are incapable of handling it’s weight/size.The crewman responsible for attaching the aircraft to the shuttle and securing it’s restraint bar would potentially be sucked into the JSF’s engine intake.F-35B (The JSF Marine Core variant) produces thrust/exhaust gasses so hot that it will burn a hole through the Amphib’s flight deck.  



Design for Affordability: Flex Lab
Flexible Infrastructure for CVN-78

Flexibility Inherent in Design

• Re-configurable space supports changing 
missions/ lifecycle refreshes

• Facilitates training prior to install

• Maximizes development time

• Flexible Concepts/Systems include:

- Deck Mounting System 
& Raised Decking

- HVAC
- Overhead Mounting System 
- Bulkhead Mounting System  
- Power Distribution 
- Lighting Arrangements

Source:  Northrop Grumman’s “CVN 21 Flexible Infrastructure” Brief dated August 29, 2007.

Presenter
Presentation Notes
-------------------VASCIC:  Virginia Advanced Shipbuilding and Carrier Integration Center.The Flex Lab is a section of VASCIC that is built to look like the inside of a ship.Everything from the material used to the location of equipment is replicated to actual ship specifications.  One demand that we have from our customer is that our ships support possible upgrades for future installations. Before the Flex Lab, additional equipment would take weeks, even months to install properly.Now, equipment can be shifted around with ease without having to tear out and reinstall old equipment to make way for the new. Hours of tag out procedures are reduced to minutes of just unplugging and re-plugging equipment.Training can also be held in this environment so that when the real equipment needs to be installed onboard ship, personnel will have an effective plan that has been tested and proven to work.______________________�Flexible Deck Mounting System and Raised Decking Concepts will maximize the Navy’s options for initial arrangements of equipment and all subsequent rearrangements for technology refresh and/or insertion. Flexible HVAC Concepts will be flexible enough to support design evolutions.Flexible Overhead Mounting System Concepts will alleviate the need to design, manufacture and install individual foundations for overhead mounted equipment.Flexible Bulkhead Mounting System Concepts will alleviate the need to design, manufacture and install individual foundations for bulkhead mounted equipment.Flexible Power Distribution Concepts will facilitate “Plug and Play”, efficient power installation, and greater efficiency for future equipment modifications.Flexible Lighting Arrangement Concepts will facilitate the ease of locating or relocating lights, both general and detail configurations in a fraction of legacy time and effort._____________________��Maximize time for technology development prior to equipment installation during new construction outfittingEliminate cost and schedule impacts associated with the traditional conflicts from re-work and change orders during new constructionEase compartment reconfiguration to support changing missions and lifecycle refresh of electronic components



Design for Affordability:  ROVR 3D

Source: “Making the world's most cutting-edge aircraft carrier ,“ Terdiman for www.news.cnet.com, June 28, 2010 

• >2 million man hours 
saved on CVN-78

• 3D shows system
interrelations

• Facilitates maintenance  

• Just-in-time technology

Bring Shipbuilding into 21st Century

Presenter
Presentation Notes
Why does it take so long for new technology to enter the building design and technology of programs?  Private industry has been using 3D animation for over 30 years.  We’re just starting to use it  to design for affordability. The government has very exacting standards for technology documentation, manuals, diagrams, etc.  We had the building blocks to start 3-D design decades ago.   Why didn’t we, literally, get with the program?  It’s just common sense.  -------ROVR is expected to save a minimum of 2 million man hours over the course of the project as the tool helps all the various stakeholders in the building of the carrier--the Navy, welders, pipe fitters, and other workers, as well as construction managers--get their say into how their needs are best met. How? By helping each group see exactly how their needs--say, to have a set of pipes fit in a small area--will work alongside the needs of others. In the past, explained construction director Sam Vreeland, carriers and other Naval vessels have been built by using paper plans, efficiency be damned. And that often meant that if one trade group realized their pipes had to come out for maintenance but couldn't fit around another set, someone might have to cut a hole in a ceiling. Or take out more pipes. With ROVR, it is possible for the first time to use software to see, in 3D, how everything fits together. Each group's systems are color-coded, and there are special graphical representations of the ways that all pieces fit in and come out, known as the "chain fall," so everyone can see, in advance, what are the ramifications of moving things-------The CVN 78 began construction in September 2008 without a complete product model. Theprogram began production with approximately 76 percent of the 3D product model complete.In November 2009, the contractor completed the detail phase in the 3D product model.However, program officials reported that while the 3D product model is complete, someproduct model work will continue up to and after delivery of CVN 78. This additional workincludes making design adjustments for planned just-in-time technology insertions or forunplanned delays in contractor or government furnished information.�From: Congressional Research Service, 7-5700, www.crs.gov, RS20643�www.fas.org/sgp/crs/weapons/RS20643.pdf 



Design for Affordability:  VA Class

Source: http://www.navy.mil/navydata/cno/n87/usw/winter99/virginia_class.htm

• Two contractors: 
Inherent Modularity

• Modular construction 
benefits

• Design/build engineering 
teams 

• 3D electronic drawings 

Modular construction at Northrop Grumman Newport News’ Virginia Class facility.
(Credit: Northrop Grumman Shipbuilding.) 

New Approaches Yield Huge Benefits

Presenter
Presentation Notes
A New Building Approach: Construction Teaming�The design and construction techniques adopted for Virginia are innovative in their own right. Of these, modularity is perhaps the most important. The teaming arrangement between General Dynamics’ Electric Boat Corporation and Newport News Shipbuilding for building this new class allocates major sections of the ship to one yard or the other, so modularity by hull section is inherent from the outset. In addition, large, internal sub-assemblies are fabricated and tested separately before they are “packed” into the hull as Modular Isolated Deck Sections (MIDS). The design process itself incorporates both concurrent engineering design/build teams and an extensive infrastructure for computer-aided design, engineering, and manufacturing (CAD/CAE/CAM). Each design/build team is responsible for a specific aspect of the ship’s structure or mission capability and includes Navy managers, fleet operators, technical personnel, key vendors and suppliers, and the shipyard’s designers and waterfront construction supervisors. Virginia is the first American warship designed solely by computer. The design itself is embodied in three-dimensional electronic drawings of individual components, systems, and major deck assemblies, totally replacing the paper drawings and wooden mock-ups of the past. These electronic representations can also be manipulated to simulate virtual reality “walk-throughs” and “what if?” engineering options, for validating design and engineering decisions before any metal is bent. Further, when actual construction begins, the computer-based design elements will be linked directly to the machinery that cuts steel, bends pipe, machines components, and maintains an integrated inventory control system.



POM12 Affordability Process
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Warfighting Capability 
and/or Readiness, 
Potential Difficulty, 
and Other Barriers

Institutionalize Process to Continuously Identify and Pursue Cost Reduction Opportunities

Presenter
Presentation Notes
[Clicking the “Capture and Prioritize Affordability Initiatives” Diagram brings up the next slide containing the diagram]



So, What Can I Do?

• Current operations provide insight and lessons learned on performance:  
―How are we incorporating lessons learned into future designs?
―Experience: USS Freedom fuel consumption at high-end speeds

• Software:  Agile and responsive refresh approach required
―DDG-51 Class & Aegis:  Multiple software flights
―Periodicity/Combat System Component Mix

• Open Architecture / Modularity
―Modular design and design disclosure
―Reusable application software
―Interoperable joint war fighting 
applications and secure information 
exchange
―Life cycle affordability
―Improved competition and 
collaboration

Innovative Methods Required to Design in Affordability

Presenter
Presentation Notes
OA Core Principle list taken from Source: OPNAV ltrSer N6N7/5U916276 dtd 23 Dec 05:



Way Ahead

•Think well past current budgets… create and 
exploit every opportunity to reduce cost 

•Design in flexibility… utilize common 
architecture and easily refreshed systems

•Leverage lessons learned

We Won’t Get There Without Innovation!

Presenter
Presentation Notes
Overall, we need to think strategically about how to reduce the cost of doing business without compromising warfighting effectiveness.Note:  Discuss data rights decisions.



Questions

Considering Total Ownership Costs up 
front will prevent costs from taking off.

Presenter
Presentation Notes
Open the floor to questions.Photo Caption:  “USS Shoup (DDG 86) guides the Nimitz-class aircraft carrier USS Abraham Lincoln (CVN 72) during a straits transit exercise. “Video:  F/A-18 catapult shot from CVN, Camera faces pilot.  (Length: 0:10)



Backup



Design for Affordability: Flex Lab
Flexible Infrastructure for CVN-78

Deck Track System &
Deck Tiles/ Rail Covers

Innovative Methods Required to Design in Affordability

Deck to Deck Stanchion & Flex Seating

Source:  Northrop Grumman’s “CVN 21 Flexible Infrastructure” Brief dated August 29, 2007.

Presenter
Presentation Notes
VASCIC:  Virginia Advanced Shipbuilding and Carrier Integration Center.The Flex Lab is a section of VASCIC that is built to look like the inside of a ship.Everything from the material used to the location of equipment is replicated to actual ship specifications.  One demand that we have from our customer is that our ships support possible upgrades for future installations. Before the Flex Lab, additional equipment would take weeks, even months to install properly.Now, equipment can be shifted around with ease without having to tear out and reinstall old equipment to make way for the new. Hours of tag out procedures are reduced to minutes of just unplugging and re-plugging equipment.Training can also be held in this environment so that when the real equipment needs to be installed onboard ship, personnel will have an effective plan that has been tested and proven to work.______________________�Flexible Deck Mounting System and Raised Decking Concepts will maximize the Navy’s options for initial arrangements of equipment and all subsequent rearrangements for technology refresh and/or insertion. Flexible HVAC Concepts will be flexible enough to support design evolutions.Flexible Overhead Mounting System Concepts will alleviate the need to design, manufacture and install individual foundations for overhead mounted equipment.Flexible Bulkhead Mounting System Concepts will alleviate the need to design, manufacture and install individual foundations for bulkhead mounted equipment.Flexible Power Distribution Concepts will facilitate “Plug and Play”, efficient power installation, and greater efficiency for future equipment modifications.Flexible Lighting Arrangement Concepts will facilitate the ease of locating or relocating lights, both general and detail configurations in a fraction of legacy time and effort._____________________��Maximize time for technology development prior to equipment installation during new construction outfittingEliminate cost and schedule impacts associated with the traditional conflicts from re-work and change orders during new constructionEase compartment reconfiguration to support changing missions and lifecycle refresh of electronic components
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Process to Capture and Prioritize 
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30-Jul-10 For Official Use Only
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