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Summary
Podded propulsion systems can offer advantages in outfitting and fuel costs compared with conventional systems, but military requirements such as shock must be met before they can be considered for warships.  France is at the forefront, in both commercial pod applications and in ongoing research into “militarized” pods.     

Background 
Podded propulsion systems can demonstrate several advantages over conventional propeller installations, in terms of maneuverability, weight, arrangements, build schedule and cost.  They are being adopted as the principle means of propulsion for many large cruise ships, as well as for several warships.  Podded propulsors are being considered for the US Navy’s future electric warship programs.  Accordingly, a team from the Office of Naval Research visited several facilities in France in October 2002 to ascertain the state of development of podded propulsion, both in commercial applications as well as future military ones.   

Alstom plant, Nancy  

Mermaid pods are jointly manufactured by Alstom (electrical systems) and Rolls Royce Marine, formerly Kamewa (pod structure).   Alstom has a long history of naval and commercial ship power systems installations, and currently runs the joint UK/France Electric Ship Technology Demonstrator.  A presentation on Alstom’s naval activities is provided as a .pdf file.   

The Mermaid pods are not “production-line” systems, but made specifically for each ship fit.  There have been about 60 ships built to date that use Alstom/ Rolls Royce pods.  Rolls Royce design and builds the propeller, and designs the pod structure, in its plant at Kristinehamn, Sweden.  The pod itself is forged of carbon steel in Poland, and the units are shipped via barge to the Alstom plant in Nancy, eastern France (on the Moselle river, which leads to the Rhine; over 250 tonnes can be shipped by barge, and from Nancy to the shipyard in St. Nazaire is 11 days).  Alstom designs and manufactures the electrical components, and integrates them in the plant.  The stators are shrink-fitted into the pod, which allows for direct cooling via the structure (some 50-80% of the heat load) but does not permit acoustic isolation.   

According to Alstom, podded propulsors are 14% more efficient compared to conventional propulsion:  6-8 % from a more efficient hull, 4-6 % due to reduced appendages, and 1-2% by tilting the propeller into the flow.   The azimuthing pods can turn 35o at full speed, and a full 180o at slow speed or stop.  The Queen Mary 2 has four units of 21.5MW @145 rpm each, two azimuthing and two stationary, the largest pods built to date.  Each is about 250 tonnes and stands about 15 meters high.  
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A presentation on Rolls Royce Marine and the Mermaid pods is provided as a .pdf file.

Chantiers de l’Atlantique shipyard, Saint Nazaire
Alstom’s subsidiary Chantiers de l’Atlantique is on the banks of the Loire river in Saint Nazaire.    It currently holds the largest order-book for passenger ships in the world, many of which have podded propulsion.  The French Navy’s new LHDs Mistral and Tonnerre, with 12.5MW podded drives, are being built there.
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The shipyard is constructing the largest passenger ship in history, Queen Mary 2 :

[image: image2.png]



Length  

345m

Beam    

  41m

Draft     

  10m

Displacement

82,000 tonnes      

Tunnage

150,000 GRT

Speed


30 kts

Installed power          116 MW

Propulsion power
 4 x 21 MW pods (85 MW total, installed mid-2003)

:
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Some of the advantages of podded propulsion, from the point of view of the shipyard, are:

· Propulsion units can be assembled and stored off-site, freeing up space 

· eliminates much of the labor-intensive shaft alignment procedures

· allows major equipment fit to come at the end of production, so that other outfit can be scheduled without interference

One of the technologies critical to podded drives is the busbar high-voltage transmission system, which requires less volume and outfit time than comparable cable systems:

Cable






Busbar
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The busbar system aboard QM2 was supplied by MGC Moser Glaser.  A presentation on the MGC busbar for integrated propulsion systems is provided as a .pdf file.  

Direction des Constructions Navales, Nantes-Indret
The Direction des Constructions Navales, formerly the naval industrial arm of the French Ministry of Defense, became a private company (though wholly government-owned) in June 2003.  It is now one of the largest shipyard and systems engineering companies in Europe, with eight industrial sites and more than 13,000 employees, with a 2002 revenue of $2.4B.  

The Nantes-Indret site of DCN, near the mouth of the Loire, is the principal facility for propulsion plant design and construction.  DCN Nantes-Indret is currently testing the WR21 ICR gas turbine, a joint US/UK/FR development.  A presentation on DCN Nantes-Indret is provided as a .ppt file.    
DCN Nantes-Indret, in conjunction with the French engineering firm Technicatome, are developing a second-generation naval pod, called PODSTER, that provides the following military enhancements over current commercial pods: 

· Noise quieting through hydrodynamic shaping and system design

· Improved reliability and efficiency through system design and use of permanent magnet motors

· Enhanced resistance to shock and whipping

A presentation on the DCN Nantes-Indret second-generation PODSTER  is provided as a .ppt file.    

Conclusion
France is at the forefront of podded propulsion development, both in commercial-off-the-shelf systems as well as in the development of militarized pods.  The US naval enterprise should look to French industries, notably DCN Nantes-Indret and Alstom, as a key partners in their pursuit of this promising technology.
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