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DDG Flight I/II Conversion to Protection of Shipping Mission 
 

LT Andrew Hunt, USN, LT Dimitrios Panagiotidis, Hellenic Navy 
  

The United States is committed to providing a Protection of Shipping mission capability in order to 
ensure stability of shipment of materials, vital to national interests.  As the U.S. Navy’s current class of frigates 
reaches the end of active service life, the realization of an inexpensive, reliable ship which can perform the 
Protection of Shipping (POS) mission is essential.  

 The study details the conversion of the DDG-51 Flight I/II platform to extend its capabilities to 
assume the POS mission. The conversion requires upgrading the DDG-51 to a Level I/Class I flight capable 
ship.  This upgrade includes the addition of a dual helicopter hanger to house and support two LAMPS MK III 
Helicopters and the extension of the flight deck length in order to meet NAVAIR requirements.    

Additionally, the combination of recent fuel price increases and gas turbine low fuel efficiencies at 
light loads generated a need to perform a cost savings analysis for alternative engineering plants. The analysis 
calculates the operational cost savings for engineering plant alternatives at various life cycles, operational 
profiles (hours/year), and fuel costs. The results of the cost analysis can be used to conclude if an engineering 
plant conversion for DDG-51 Flight I/II is cost effective.  

To accomplish mission conversion, the parameters considered were 1) flight deck and hanger 
dimension requirements 2) impact of the conversion in terms of stability, sea keeping and structural 
performance and 3) interference of the structural insertions with the weapons and sensors. Finally, manning and 
accommodation considerations were also addressed.  
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When selecting a more cost effective yet feasible power and propulsion plant, the factors considered 

were 1) engine specifications (dimensions, specific fuel consumptions, weights), 2) loads in different seasonal 

(winter/summer) and operational (battle/cruise) conditions, and 3) required modification extensions of the main 

related machinery components (main reduction gears).    

  The analysis shows that mission conversion to POS is feasible with minor structural modifications. It 

also shows that the preferred alternative for the ship service plant is three diesel generators in place of the three 

gas turbine generators.  For the propulsion plant, a COmbined Diesel And Gas Turbine (CODAG) configuration 

with two LM 2500 gas turbines and two diesel engines is determined to be the best combination of fuel 

efficiency and performance.   

As was expected, both the mission and power-propulsion conversions will induce structural, strength, 

and stability changes.  However, none of the required changes render the mission or engineering plant 

conversion impractical. 

 The following table summarizes the impact of the conversion on the main characteristics of the DDG-

51 Flight I/II platform. 

 
Characteristic DDG-51 Converted 
Length OA (ft) 505 511 
Length BP (ft) 466 466 
Displacement (Ltons) 8300 ≈8300 
Endurance (NM) at 
20Knots 3808 4465 

Propulsion Plant 

4 LM 2500 19575 KW GE Marine 
Gas Turbines 

3 Allison 2500 KW Gas Turbine 
Generators  

2 Shafts with CRP (Controllable 
Reversible Pitch) Propellers  

2 Rudders 

2 LM2500 19575 KW GE Marine Gas 
Turbines 

2 CAT 9000 KW Diesel engines 
3 CAT 2237 KW Diesel engines 

Generators  
2 Shafts with CRP (Controllable 

Reversible Pitch) Propellers  
2 Rudders 

Aft VLS Present Removed 
Torpedo tubes Present Removed 
Helo Hanger N/A Present 

Sensor Blockage N/A Minor 

Astern Radar Cross 
Section Baseline Increased 

Manning 323 
(23 Officers, 300 Enlisted) 

350 
(28 Officers,322 Enlisted)   

Increase due to the addition of an air 
detachment 

 
 


