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Flight I DDG 51 Rail Gun Conversion Study 
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DDG 51 Flight I with Rail Gun installed aft. 

 
 Joint Vision 2020 reinforces the importance of strategic concepts outlined in Joint 
Vision 2010: decisive force, power projection, overseas presence, and strategic agility. These 
strategic pillars are the basic guidelines for developing the equipment to meet the challenges 
of the future. New technologies must be continually deployed if U.S. Armed Forces are to 
maintain global superiority in 2020 and beyond. Proven today as in past conflicts, U.S. 
technological superiority has been key to our success in combat.  
 The electromagnetic projectile launcher or ‘rail gun’ is the newest technology needed 
to meet the goals outlined in Joint Vision 2020. Vital to the concepts of decisive force and 
power projection, the rail gun promises to deliver the technological edge required by U.S. 
forces of the future. Evolving U.S. national strategy dictates that this technology be fielded as 
soon as possible. The U.S. Navy Transformational Roadmap places a renewed emphasis on 
Naval Gunfire Support. It is envisioned that future Naval Warfare will primarily “combine 
naval strikes with naval fires in support of ground units ashore.” Naval Gun Fire Support is 
fundamental to the Army’s and Marine Corps’ future war fighting strategies called Ship to 
Objective Maneuver (STOM). In order to be most effective, STOM requires deliberate, time-
sensitive, long-range, precise, lethal naval fires. Rail gun technology is the ideal solution to 
meet the challenge of long range precision fires required by the renewed emphasis on STOM. 

 
Rail Gun Schematic 



 11

 
Originally planned for DD(X), the benefits of rail gun technology continue to be 
postponed due to delays in the DD(X) program. Flight I DDG 51 variants are nearing 
mid-life major overhaul and are perfect candidates for a rail gun backfit. This study 
investigates the feasibility of installing a rail gun in place of the aft Vertical Launching 
System (VLS) on the DDG 51 Flt I. Additionally, the Harpoon missile launchers and 
forward 5/54 gun mount are removed and the forward VLS enlarged. Specifically looking 
at volume, area, power, and cooling requirements, the goal of the research was to develop 
an effective installation while maintaining as many of the original DDG 51 capabilities as 
possible.  
 The aft rail gun configuration was compared to a forward rail gun configuration 
plan developed by NSWC Dahlgren. The effects of both configurations on original DDG 
51 capabilities were compared and a basic cost analysis was completed. The final concept 
design was analyzed for structural integrity, sea worthiness, and survivability.  
 

 Baseline Flight I DDG-51  Modified with Aft Rail Gun 
Length at Waterline 466 ft 

Length Overall 505 ft 
Beam 59 ft 

Max Speed 31 kts 
Range 4400 NM 

Propulsion 4 LM2500 Gas Turbines,  
2 MRG,  2 Shafts with CRP Propellers 

SS Electrical 
Generation 

3 Allison 2500 KW Gas Turbine Generators 

Displacement 8300 tons 8700 tons 
Draft 19.9 ft 20.5 ft 

   
VLS Cells 90 61 

Harpoon Missiles 8 0 
CIWS  2 2 

Torpedoes 6 6 
   

Gun System MK 45 5-inch / 54-caliber  Notional Navy 63 MJ Rail Gun 
Range 13 NM 250 NM 

 (63 NM w/ ERGM)  
Rate of Fire 16-20 rounds per minute 3-5 rounds per minute 

Magazine Capacity 680 1680 
Energy Delivered  8 MJ 17 MJ 

Summary of Ship Characteristics 


