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• Implementing the Flexible Ships Concept 

 

 

•Key Enablers 
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       Major Challenges Confronting Surface Navy 

Evolving Threats 

Accelerating Pace of Technological Change 

Declining Budgets 

Rising Costs 
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• Ships cost too much to build and sustain 

• Payloads (capabilities) are strongly coupled to platforms (ships) 

• Legacy ship design margins limit growth for capability upgrades 

• Inflexible architectures result in lengthy and costly upgrades to ships 

• Ships need to stay relevant over their entire service life 

• The future is uncertain and the pace of changing threats is increasing 

Imperative for Change  

http://www.google.com/url?url=http://www.leapzonestrategies.com/blog/2011/08/13-simple-ways-to-handle-it-costs-too-much/&rct=j&frm=1&q=&esrc=s&sa=U&ei=I_XYU-TYGazisASg44GwBg&ved=0CBoQ9QEwAg&usg=AFQjCNHHtIAtprPp5Ebrj__lYPZLSjStKA
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Our History 

1961-2012 Surface Navy introduced 16 different Surface Combatant platform types 

1960s 1970s 1980s 1990s 2000s 2010s 

SPY-1A  SPS-40 SPS-39 

RIM-7 SeaSparrow RIM-2 Terrier RIM-67 SM-1 RIM-66 SM-2 RIM-161 SM-3 

DDG 37 DD 963 CG 47 DDG 51 DDG 79 

DBR    AMDR 

RIM-174 SM-6 

PA
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S

 

DDG 1000  
Surface Combatant Platforms (Destroyer example) 

DDG 124 

SPY-1D SPY-1D(V) 

http://upload.wikimedia.org/wikipedia/commons/3/31/USS_Raleigh_(LPD-1)_SPS-40_radar_2.jpg
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=mbNwjnKmkCEKuM&tbnid=66OTXCdSGWVHyM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Guided_missile_destroyer&ei=3G-mUtK9Bde_sQSTioLgCg&bvm=bv.57799294,d.cWc&psig=AFQjCNHWYXIR0ZK6Pgm97PazTW9Ppm5ZLQ&ust=1386725715953734
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=MqJoJfM6CO2gUM&tbnid=BZWt0KdM0GreYM:&ved=0CAUQjRw&url=http://blogs.defensenews.com/intercepts/2012/10/huge-ddg-1000-deckhouse-ready-for-shipment/&ei=7XOmUuDZE8jNsQT2gIHQDw&psig=AFQjCNE2PMikJB0NvqmrUz6sQHhKYyhcqg&ust=1386726756157098
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=F69qXrh11o8SCM&tbnid=FQkZzsE0SOSEFM:&ved=0CAUQjRw&url=http://dtashji.wordpress.com/2012/02/19/ddg-1000-back-in-navsea-focus/&ei=SHSmUu_JOu2_sQSfzoDgBQ&psig=AFQjCNEMtyRtDtKi79gUN0ayzn6DK4zXcA&ust=1386726851263524
http://navaltoday.com/2013/08/26/us-navys-sm-6-interceptors-engage-over-the-horizon-targets-at-sea/us-navy-fires-two-sm-6-interceptors-from-uss-chancellorsville/
http://upload.wikimedia.org/wikipedia/commons/b/b2/An_spy-1D_m02006120800384.jpg
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What is the Problem? 

Mid-Life Modernization 
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Modular Approach 

F-8 Crusader F-4 Phantom II 
F-14 Tomcat F/A-18 Hornet 

F/A-18 Super Hornet 

2012 
Inactivated 

1961 
Commissioned 

1961-2012 
16 different Surface Combatant platform types introduced over the life of 1 Aircraft Carrier 

USS ENTERPRISE (CVN 65) 

P a y l o a d s  o v e r  P l a t f o r m s  

http://zarco-macross.wdfiles.com/local--files/wiki:vought-f-8-crusader/Vought F8U-1 Crusader.png
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“MAKING THE MOVE TO MODULARITY WILL FURTHER ALLOW US TO MAXIMIZE THE SERVICE 

LIFE OF OUR SHIPS AS WE WILL BE ABLE TO UPGRADE THE COMBAT SYSTEMS EQUIPMENT 

TO MORE EASILY AND AFFORDABLY KEEP PACE WITH RAPIDLY ADVANCING TECHNOLOGY.” 

ADM Jonathan Greenert  
Chief of Naval Operations 

Jul 2012 Vol 138/7/1,313 

VADM Thomas Rowden  
Commander Naval Surface Forces 
Jan 2014 Vol 140/1/1,331 

 
 

“WE NEED TO MOVE FROM LUXURY CAR PLATFORMS WITH BUILT IN CAPABILITIES 

TOWARD DEPENDABLE TRUCKS THAT CAN HANDLE A CHANGING PAYLOAD SECTION.” 

5 

Navy Leadership Direction 
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Flexible Ships Tenets  

• De-Coupled Payloads (capabilities) from Platforms (ships)   
 

• Standard Platform-to-Payload Interfaces  
  
• Rapid Re-Configuration  

 
• Pre-Planned Access Routes   

 
• Sufficient Service Life Allowance Growth Margins 

 

Delivering Affordable Relevance Over the Entire Ship’s Life Cycle  

http://www.google.com/url?url=http://www.buzzez.co.uk/how-it-works-pipe-flanges/&rct=j&frm=1&q=&esrc=s&sa=U&ei=xemrVM_UHcabgwSpuoCQAw&ved=0CBYQ9QEwAA&sig2=sG5ADya802uh_xlOEnLtVg&usg=AFQjCNGHzttdEQtyts7-iN0dmlrjCQHJNQ
http://www.google.com/url?url=http://www.artsys.es/Front/ListadoProducto/_84nNAiWhBcPLH8w4taQNiQv3gw4agW9wNxt4x-s4_YEe6ze2rButvA&rct=j&frm=1&q=&esrc=s&sa=U&ei=KuqrVO_sHYqfgwSenILgCw&ved=0CBYQ9QEwAA&sig2=-MPl_gJxppn7Jdu6M1_znQ&usg=AFQjCNF7SRd_l_Hql2Y_OGcRlAjgQOQW1w
http://www.nmc.ctc.com/useruploads/image/S2517_FITS.jpg
http://www.google.com/url?url=http://www.icc.com/p/488/sc-fiber-optic-mpo-plug-and-play-cassette-12-port-10g&rct=j&frm=1&q=&esrc=s&sa=U&ei=j-urVIci97-xBOXzgJAI&ved=0CB4Q9QEwBA&sig2=DVU_bNSznPDMrwEoDt2xeA&usg=AFQjCNHnRVq3eu7Bb5RNGwrJB03B5FbWTg
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Potential Benefits of Flexible Ships 

Flexible 
Traditional 

Mid-Life Modernization 
Periodic Payload   
     Replacement and     
         Technology Refresh 

Ship Delivery 
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Decoupling Payloads from Platforms  
Where It Makes Sense  
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Stable 

Hull Propulsion 

Distributed Systems 

Habitability 

Damage Control 

Unmanned Vehicles Combat Systems 
& C4I 

Weapons, Sensors, & Aircraft  

Dynamic 



14 DISTRIBUTION STATEMENT A. APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED 

Examples of Platforms with  
Flexible Ships Features 
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LCC 

DDG 1000 

MLP 

JHSV 

DDG 51 

LPD 17 
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• RDN Poster 
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30 Year Shipbuilding Plan  
 

Fiscal Year 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
Large Surface Combatant 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Small Surface Combatant 3 3 3 3 2 3 3 3 3 3 3 1 1 1 4 4 4 4 4 4 4 2
Amphibious Warfare Ships 1 1 1 2 1 2 1 1 1 2 1 1 1 2 1 2
Combat Logistics Force 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Support Vessels 3 1 1 2 2 3 2 1 1 1 2 2 3 2 2 2 2 2 2 2 2

In FY2030, the DON plans to start building an affordable 
follow-on, multi-mission, mid-sized future surface 

combatant to replace the Flight IIA DDG 51s that will begin 
reaching the ESLs in FY2040… These ships will 

incorporate space, weight, power and cooling margins 
into their designs and have the flexibility and modularity 

to host new technologies 
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Opportunities to Insert Flexible Ships Features 

• DDG 51 Flight III 

 

• Mobile Landing Platform (MLP) 3-4 Afloat Forward Staging Base 

 

• LHA(R) 

 

• LXR  

 

• Future Surface Combatant (FSC) 
 

http://www.fas.org/man/dod-101/sys/ship/lpd-17-image7.jpg
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• Ensure strong central leadership and form a powerful coalition 

• Roadmap our existing plans and future opportunities 

• Provide the warfighting requirements that will drive flexible, common, and 
open architectures into our ship designs and acquisitions  

• Establish a business model that supports Flexible Ships 

 

 

• Navy standardize, define, and manage 
modular interface standards and 
engineering practices 

• Invest in technology advancements 
that support flexibility 

• Conduct risk reduction prototyping, at-
sea tests and demos 

11 

Flexible Ships: Key Enablers 

http://vignette2.wikia.nocookie.net/cwa-millitary/images/7/73/U_S_-Navy-Aegis-Destroyer-Gravely-DDG-107.jpg/revision/latest?cb=20140406120644
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• Requirements 

• Business Model  

• Interface Standards  

• Governance 

• Metrics 

• Threats  

• Opportunities 

• Strategic Communications 

• Strategic Plan 

 

Flexible Ships Workshop Results 
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Mid Term 
2016-2019 

Long Term 
2020-2028 

Near Term 
2014-2015 

• Strategic Plan 
• Business Case Analysis 
• OPNAV Requirements 
• Resources 

• Strategic Communications Plan 
• Governance Construct 
• Identify Resource Needs 
• Studies & Analyses 
• POM 18 Issues 
• Identify Additional Insertion Opportunities 

• Future Surface Combatant with all Flexible Ships 
Tenets 

Flexible Ships Roadmap 

DISTRIBUTION STATEMENT A: Distribution unlimited, approved for public release 
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American Society of Naval Engineers 

• ASNE Fleet Maintenance & Modernization Symposium 2012 

• ASNE Day 2013 Panel 

• Modularity: Benefits of Modular Adaptable Ships 

• ASNE Day 2014 Panel (February) 

•  Flexible & Common Warships 

• ASNE Fleet Maintenance & Modernization Symposium 2014 (September) 

• ASNE Flexible Ships Workshop 2014 (November) 

• ASNE Day 2015 (4 March) 

• Flexible Ships Flag Panel  

• Global Shipbuilding Executive Summit- Flexible Ships  

 

http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
http://www.google.com/url?url=http://www.orgs.odu.edu/asne/&rct=j&frm=1&q=&esrc=s&sa=U&ei=iKCuVNKiM-bIsASE-oDgBA&ved=0CBoQ9QEwAg&sig2=czfosO_srgE1tF2kUW-B3Q&usg=AFQjCNHa2z82NyzL_5BX2MYNv8OCpJ3zaQ
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• Backdrop  
– Major Challenges Confronting Surface Navy 
– Imperative for Change  

 

• Flexible Ships Key Enablers 
– Requirements  
– Business Model  
– Interface Standards  

 

• Implementing the Flexible Ships Concept 
– Incremental Insertion of Tenets  
– Future Surface Combatant   

 

Summary  
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Science, Technology, Engineering & Mathematics 

Navy STEM Education Outreach Priorities: 

• Inspire future Naval Engineers and Scientists 

• Engage students at ALL levels with skill-building activities with Naval- relevant content   

• Help prepare students for STEM careers with the Navy Department  

• Collaborate with other organizations on STEM activities  

• Develop and retain a workforce of STEM professionals  
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Questions ? 
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Flexible Ships Tenets 

The goal of the Flexible Ships initiative is to deliver affordable relevance to 
Navy ships over their entire life cycle. It consists of the following 5 attributes: 

 
• De-coupled Payloads (capabilities) from Platforms (ships) -  Traditionally, 

Navy ships have been tightly coupled to weapons and sensors and as such, 
require lengthy and costly ship overhauls to rip-out and modernize their 
systems. The Flexible Ships concept treats weapons and sensors as 
modular payloads that can be easily replaced for ship mission adaptability 
and new capabilities. 
 

• Standard Platform-to-Payload Interfaces - Well defined, common interfaces 
for distributed ship services that are prescribed and managed by the Navy.  
 

• Rapid Re-configuration - Specific C5I compartments that can be easily re-
configured with upgraded equipment or new systems. 
 

• Pre-planned Access Routes - Used for the easy removal and replacement of 
interior equipment or systems. 
 

• Sufficient service life allowance growth margins: Space and weight for 
future capabilities, and provision for projected demand for distributed 
systems such as electric power, cooling and network bandwidth. 
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ASNE Day 2015 Flexible Ships Panel 
The Window of Opportunity is NOW ! 

• Moderator: VADM Paul Sullivan, USN (Ret) 

• Assistant Moderator: Glen Sturtevant, PEO Ships-NAVSEA 21 

• Panelists: 

• VADM Thomas Rowden (SURFOR) 
 

• VADM William Hilarides (NAVSEA) 
 

• RADM David Gale (PEO Ships) 
 

• RADM Peter Fanta (OP N96) 
 

• RDML John Ailes (SPAWAR) 
 

• RDML Brian Antonio (PEO LCS) 
 

• RDML Jon Hill (PEO IWS) 
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Naval Institute Proceedings, January 2014 
 
Adaptability (Flexibility): Ships built with the ability to accept 
mission systems/equipment that can be removed and replaced pier-
side, in a short period, to adapt a ship’s capabilities to a specific 
mission  
 
Modularity: Ships built with common design interfaces and modular 
components that reduce the complexity of adding, adapting, and 
modernizing capabilities  
 
Commonality:  Ability of hardware/software combinations to be 
increased or decreased in size to match the capability requirements 
of different sized ship platforms without sacrificing performance  
 
Scalability:  Capabilities developed independently of ships using 
standardized design specifications which allow the same systems, at 
various scales, to be applied across multiple ship platforms  
 

 
 
 

Fundamental change in the way we do business 

8 

Flexible Ships Key Attributes 
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“     
“

” 
VADM Thomas Rowden 
Commander Naval Surface Forces 
 
Naval Institute Proceedings  
Jan 2014 Vol 140/1/1,331 

TICONDEROGA CLASS (CG 47) ARLEIGH BURKE CLASS (DDG 51) 

THE INTRUSIVE NATURE OF CURRENT MODERNIZATION EFFORTS COSTS TOO MUCH AND TAKES TOO LONG TO 

COMPLETE.  THE EXTENSIVE CUTTING OF BULKHEADS, THE MOVEMENT OF MAJOR EQUIPMENT BOLTED AND 

WELDED TO DECKS, OVERHEADS, BULKHEADS, AND THE CREATION OF HOLES IN THE SKIN OF THE SHIP TO 

ENABLE SUCH EFFORTS WILL BE LARGELY REPLACED BY SHIPS DESIGNED WITH MOVABLE AND 

RECONFIGURABLE SPACES, PLANNED AND EFFICIENT PATHS FOR THE MOVEMENT OF EQUIPMENT, AND 

STRATEGICALLY PLACED HULL PORTALS WHICH ENABLE EQUIPMENT REMOVAL AND INSERTION. 

MAINTENANCE & MODERNIZATION 
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