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Summary and assessment

Kawasaki Shipbuilding Corporation is one of Japan’s ‘big six’ shipbuilders and is also a leader in ocean technology development. At its Kobe shipyard, the company builds merchant ships and naval combatants in the same facility. Currently, two ship types are under construction at this yard:

· 50,000 dwt bulk carriers 

· Oyashio-class diesel-electric naval submarines (SSK)

On the ocean technology side, Kawasaki has been involved in various types of R&D projects and recently has become interested in the development of autonomous underwater vehicles. Kawasaki’s Submarine Design Department is currently working in this area and is developing an AUV called the Marine Bird that incorporates an underwater docking and recharging system that may have useful advantages in certain operational environments. 

Recommendation:

Kawasaki’s Kobe Shipyard is a good example of how naval and commercial shipbuilding can be successfully organized and managed at one integrated facility that is commercially competitive in global markets. A useful benchmark. 

In terms of AUV development, Kawasaki’s program lacks the longstanding maturity of some other Japanese firms’ efforts. However it appears that the Kawasaki team has some interesting ideas and an innovative spirit and therefore is worth watching. 
Kawasaki’s Kobe Shipyard
The Kawasaki Kobe Shipyard (Fig. 1), opened in 1881, is one of the world’s oldest shipyards. It has an illustrious history of accomplishment in both merchant and naval construction. Vessels delivered by this shipyard include two of the Imperial Japanese Navy’s most famous capital ships:

· Battleship Ise (completed 1917)

· Aircraft carrier Zuikaku (completed 1941)

Today, this shipyard is a unit of Kawasaki Shipbuilding Corporation; a new company formed 1 October 2002 to take over the shipbuilding activities formerly organized under Kawasaki Heavy Industries, Ltd. Under its new corporate structure, Kawasaki Kobe Shipyard continues its tradition of combined naval and commercial shipbuilding. Currently in production are two ship types:  

· 50,000 dwt bulk carriers, (delivering four per year), and  

· Oyashio-class diesel-electric submarines, SSK-type (delivering one every two years).

 This is a remarkably binary product line, as it consists exclusively of the two extremes in complexity in modern shipbuilding. Of course Kawasaki Kobe has built many other ship types in its history and is capable of taking orders for a broad range of products. But for now the yard has been able to concentrate its efforts on just two designs. 

The Kobe yard was Kawasaki’s original shipbuilding facility. The company’s other shipyard, Sakaide, started operations in 1967 and is larger than Kobe. However, Kobe is the company’s naval specialist and so it contributes a large portion of Kawasaki’s shipbuilding revenues (60 percent Sakaide, 40 percent Kobe). Considering Kawasaki Shipbuilding Corporation as a whole, Kobe and Sakaide together, shipbuilding revenues are split about 50/50 between naval and commercial contracts. 
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Fig. 1:  Kawasaki Shipbuilding Corporation, Kobe Shipyard

Kawasaki’s bulk carrier program

Kawasaki is currently about to launch the eighth of a series of fourteen in its current line of 50,000 dwt ‘handy sized’ bulk carriers. This is a long series. This scale of repeat production enables Kawasaki to achieve valuable learning curve and scale effects which provide a significant boost to the yard’s competitive posture. 

Another key to Kawasaki’s efficiency is collaboration. Kawasaki and Mitsui Engineering and Shipbuilding collaborate extensively in shipbuilding. The bulk carriers currently in production at Kawasaki Kobe are based on a design provided by Mitsui. This ship design has been remarkably successful – in addition to the Kawasaki vessels, Mitsui has delivered 28 of this ship class and has a further ten currently under contract.
 
Kawasaki Kobe is one of the last Japanese shipyards to build on inclined slipways. The bulk carriers are built on the No. 4 building berth (Fig. 1), which is served by three comparatively light jib cranes. The current series of bulkers are erected using 150 blocks per ship. Keel to delivery on these ships is accomplished in a quick six months. 

There are about 950 employees at Kawasaki Kobe and the number of in-yard contractor workers fluctuates between two and three hundred. 

R&D program on autonomous underwater vehicles:

The Marine Bird 
Kawasaki Kobe Shipyard is one of Japan’s two naval submarine constructors (the other is the Kobe Shipyard of Mitsubishi Heavy Industries). In addition to its naval work, Kawasaki Kobe’s Submarine Design Department has recently decided to enter into autonomous underwater vehicle (AUV) development. Kawasaki’s AUV group may not yet be a seasoned player in this area, but they have just recently started, they have some pretty good ideas, and are probably worth paying attention to especially from the standpoint of what they might be able to achieve in the future. 

A technical presentation at a session of Techno-Ocean 2002 in Kobe on November 21, 2002 first alerted ONRIFO to the existence of Kawasaki Shipbuilding Corporation’s AUV Marine Bird (Fig. 2). The interesting features of this AUV are its patented autonomous docking and battery recharging system.  The autonomous docking system for Marine Bird (Fig. 3) is different from the docking cage or docking pole systems previously developed in the United States and Europe. The docking platform is designed for deployment on the seafloor or at a distance above it within the water column. The AUV approaches the docking platform at a speed of between 0.2 and 0.3 knots.  The platform’s V-shaped hardware catching system and the AUV’s two catching hooks (similar in concept to aircraft arresting gear on a carrier) have been patented by Kawasaki. The battery recharging system is an electromagnetic induction system. The docking system insures correct mating of the AUV to the recharging system on the docking platform.   
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Fig. 2:  Marine Bird vehicle

The docking platform is designed to function independently of surface support ship or seafloor cable connections for a limited deployment.  In ice covered or other remote operational areas, the independence of the docking platform from seafloor cables or support ships for recharging the batteries or transferring data is attractive. However, connection of the docking and recharging platform to a seafloor cable is a viable option that could prove useful in certain operational situations, especially where operations involve earthquake monitoring equipment, marine mineral exploration/recovery or inspection and/or repair of underwater pipelines or cables.  

We expect that Kawasaki’s engineers will incorporate valuable refinements to this system in the future. 
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Fig. 3:  Marine Bird docking system 
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�  All fourteen of the Kawasaki vessels are essentially identical. Within the Mitsui series, deadweight has increased from 45,000 to 50,000 and follow ships will be somewhat larger. But all are to substantially the same design. 
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