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Sea Flyer Challenges Rough Waters 
Unique Design Boosts Speed, Wave Stability

By GIDGET FUENTES, ABOARD SEA FLYER

At rest, the U.S. Navy’s experimental Sea Flyer doesn’t look much different from any other gray-hulled 160-foot vessel, but the waterline hides features that could allow future warships to ride smoother and faster. 

The ship has two parallel keels, giving it a catamaran-like setup called a small waterplane area twin-hull, or SWATH. And below the twin hulls, the ship sports a fat, aluminum mid-hull foil and a titanium aft foil with twin propellers. 

As the unusual hybrid of hydrofoil and SWATH picks up speed, it rises up until the hull comes completely out of the water, borne by its wing-like foils. This reduces drag and wave action, giving smoother rides at faster speeds in rougher seas. 

The mid-hull foil is a lifting body, developed and installed aboard Sea Flyer by Navatek, a Hawaii-based firm that specializes in hull and foil designs. Navatek officials believe the technology, which keeps a ship from rolling and rocking sideways in rough seas, could be incorporated into the Navy’s future class of Littoral Combat Ships. 

Part of an $18 million Navy contract with Navatek, Sea Flyer has no operational mission but is helping demonstrate and evaluate “lifting body” technology for future hull designs, said Scott Littlefield, the Office of Naval Research’s director of ship science and technology. 

During an Oct. 2 demonstration off the coast off the Point Loma peninsula, Sea Flyer kicked up its twin diesel engines to 28 knots. 

“When it’s flying, the hull is completely lifted out of the water,” said Office of Naval Research spokesman Michael Bland. “You can actually see underneath the hull.” 

The Navy bought the 320-ton ship, officially dubbed IX-515, in 1980 to demonstrate surface-effect technology. Between 2000 and 2003, Navatek refitted it with the lifting-body hull, designed by Steven Loui, Navatek’s president. 

“The goal has been to try to get the technology that gives us the speed and efficiency of the hydrofoil with the comfort of a SWATH ship,” Loui said Oct. 6. 

“Sea Flyer is the first large-scale demonstration of the technology,” he said. The company is working on the second generation, which he said could be applied to warships. “We think that adding lifting-body technology to a monohull could significantly improve the seakeeping, as well as reduce the resistance.” 

Loui noted that “there’s a lot of skepticism that the technology can be scaled” to ships larger than Sea Flyer, those in the 2,000- to 5,000-ton range, including a Littoral Combat Ship (LCS). 

Navatek plans to test a scale model of a 300-foot, 2,000-ton ship later in October. 

“We want to demonstrate that it is scaleable to an LCS-size ship,” he said, and prove that the second-generation technology “can achieve the benefits that we have seen in the computer models.” 

Loui said the 1:30 model won’t fly completely out of the water, but the hull will be “about one-third” out of the water at flying speed. The company envisions adding lifting-body hulls “to the bag of design tricks.” 

Sea Flyer’s shipboard computers and sensors enable the experimental ship to nearly pilot itself. 

“It kind of acts like a hydrofoil, but it has a lot of buoyancy,” said Navatek’s Greg Wong, who piloted the ship during the Oct. 2 ride. “It’s basically like an airplane.” 

Technology is his co-pilot. A computer system “does all the ride control,” Wong said. “I just point the boat.” 

The helm includes a joystick control and color monitors, computers and buttons that control the foils, flaps, engines and propulsion. Radar systems read oncoming wave heights and roll, and adjust the ship’s control surfaces to suit. The ship can turn a circle in 800 yards, come to a full stop in 30 seconds. In “fly mode,” it barely leaves a wake. 

Hydrofoil isn’t a new concept to the Navy. 

A generation ago, a half-dozen PHM-class fast-attack patrol boats ran drug interdiction missions out of Key West, Fla.”The Navy’s interest in small fast ships…has kind of waxed and waned over the years,” Littlefield said. 

But smaller vessels that ride fast and in rougher seas may see resurgence with LCS and options for future sea basing, Littlefield said. 

A hydrofoil design “allows you to decouple yourself from the sea surface,” he said. “We think that Sea Flyer is very capable…in sea state 4 and up to sea state 5, possibly.” 

That’s rough seas of 5- to 12-foot waves.
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New Troubles for Stopgap Patrol Boats 
Life-Extension Efforts for U.S. Coast Guard Fleet Hit Snag

By CHRISTOPHER P. CAVAS
It was a bright moment last March for the U.S. Coast Guard’s ambitious Deepwater fleet modernization program. A crowd of dignitaries gathered in Lockport, La., to mark the completion of the cutter Matagorda’s $6.9 million upgrade, the first in a series intended to keep the 18-year-old patrol boat and its 48 sister ships in service. 

The Coast Guard commandant, Adm. Tom Collins, told the assembly they were there to celebrate “the imminent service of this cutter and her crew in support and defense of our nation.” 

But seven months after that ceremony, the Matagorda’s “imminent service” has not begun. The patrol boat lies tied up in Key West, Fla., as a team of Coast Guard and industry experts pores over the ship, trying to figure out why, after only a few days of operations, cracks appeared in the deck and hull. 

Until the cutter is repaired, the Matagorda is restricted to sailing only in emergency situations. Coast Guard leaders and the commercial members of the Integrated Coast Guard Systems team handling the Deepwater program are anxiously awaiting the results of the investigation. 

The Matagorda is one of the Island-class cutters, also known as 110s after their length in feet. Like its sister ships, the Matagorda was built at Bollinger Shipyards, and modified there as well. The modernization added a 13-foot section to the ships’ aft end, creating a new 123-foot class. The ship also received a new superstructure, better electronics, and a stern ramp to launch and recover small boats. Planners intend the changes to add 15 years to the cutters’ service life. 

Still, the Coast Guard admits the conversion program doesn’t turn the 110s into their dream small cutter. That would be the new, 147-foot Fast Response Cutter, also known as the Maritime Patrol Cutter, which carries the designation WPC. Deepwater originally wanted the 147 to enter service in 2018, which was later moved forward to 2012. The service has since begun a hurry-up program to accelerate the craft’s development and construction, but a design has not been chosen, and it will be years before the 147s are in service. Until then, the converted 123s will fill the gap — a role they should be accustomed to playing. 

In the 1980s, the Coast Guard realized its 95-foot cutters were wearing out sooner than expected. The service took on the 110s — orphan vessels once destined for a federal anti-drug program — as a cheap and quick way to get patrol boats. Administered by the U.S. Navy’s Sea Systems Command, the 110s were built to a modified off-the-shelf design from the British firm Vosper Thornycroft. Coast Guard officials knew the boats had a service life of about 15 years, but thought the new Heritage cutters would come into service before the 110s wore out. 

However, the Heritage program degenerated in a miasma of cost overruns and design controversies, and eventually was canceled. The Coast Guard didn’t get a new small cutter until the late 1990s, with the 87-foot Marine Protector class. In the meantime, the 110s had become workhorses of the fleet, and rather than being thrown away at a point where their designers intended them to be used up, the service needed them even more. 

Worked Hard 

“We ran them hard, really hard,” said Bruce Stubbs, a retired Coast Guard captain who is now an analyst for Anteon, Fairfax, Va. “Initially about 1,800 hours a year; later on, we routinely exceeded that — in the neighborhood of 2,300 to 2,700 hours a year.” 

The cutters were out for such lengthy deployments, Stubbs said, that “we called them not patrol boats, but pocket medium-endurance cutters.” 

A boatswain’s mate first class with service on several 110s echoed Stubbs’ comments. 

“We were turning around 2,400 to 2,500 hours a year on that platform, which is an enormous amount,” he said, speaking on condition of anonymity. 

But all that wear and tear has caught up with the 110s. The boatswain’s mate described one 110 cutter when it was hauled out in 2002 for an overhaul. 

“They found bent frames, corrosion in fuel tanks and other parts. It was just the sign of an aging cutter,” he said. “It was coming close to the time I felt she should be decommissioned. There were so many problems with the boat.” 

The Coast Guard is well aware of the structural problems with the 110s. Collins frequently cites them when describing how desperate his service is for new ships. “Our 110-foot cutters are well beyond their planned service lives and have experienced 20 hull breaches — yes, that’s water coming in — resulting in emergency dry docks,” he said in March in his annual state of the Coast Guard message. 

“These boats are being run at an op [operational] tempo far beyond what they were originally designed to do,” said Rear Adm. Patrick Stillman, the Coast Guard’s program executive officer for the Integrated Deepwater System. “The reality is we run them very hard. … Obviously, at this point it’s catching up with us.” 

The addition of heavy homeland security missions hasn’t helped the situation. 

“Post 9/11, these boats have been run at a far higher tempo and you’re exacerbating the issue of their useful service life,” Stillman said. 

The Rebuild Program 

Although there’s little doubt the Coast Guard needs new patrol boats, some questioned the plan to keep the 110s in service with their old hulls. 

“When I first heard about the program, it was my initial thought they were replacing the 110 platform with an entirely new 123. I thought it was a terrific idea,” said the boatswain’s mate. “Once I heard they were going to convert the 110 to a 123, I couldn’t imagine the project going on. Are they putting their time and money into a platform that is going to fail?” 

The rebuilding proposal was put forth by Northrop Grumman and Lockheed Martin — the lead companies in the Integrated Coast Guard Systems team — in their late 1990s Deepwater proposal. With money still tight, the contractors were told to find a quick, cheap way to double the lifespan of the 110s. 

The original estimates for how much of the hull would need replating were based on Coast Guard assumptions. When the Matagorda came into Bollinger in 2003, it needed twice as much. Although that meant more work for the shipbuilder, T.R. Hamlin, a senior manager at Bollinger, said it didn’t affect the original 30-month period allotted for the Matagorda’s modernization work. An extra four months were needed, Hamlin said, to install computer systems and electronic equipment. Some post-conversion overhaul work has been added to the work package for future conversions, Hamlin said, raising to 40 weeks the time needed for conversion and overhaul. 

But the rebuild did not prevent new cracks to the Matagorda. After leaving a shipyard in New Orleans, the cutter arrived at Key West on Sept. 10, only to leave the next day to head north in four-to-six-foot waves, to avoid Hurricane Ivan. After arriving in Miami, the crew discovered cracks forward of the superstructure. According to Hamlin, one crack is up forward in the aluminum main deck, a common problem for 110s. On Matagorda, the new crack appeared in one of the replacement plates inserted during the rebuilding. 

The second crack — about six inches long — has investigators more worried, according to Hamlin. It’s on the starboard side, where the main deck meets the side of the ship, and caused deformation in the hull’s structural framing. Undetected, such a crack could lead to a breakup of the ship. 

Why Not a New Hull? 

There was no plan at the outset to provide a new hull instead of repairing the old one, said an industry source. 

“Studies showed repairs cost less,” the source said, “which assumption may not be borne out in the long run.” 

But continuing structural problems with the hulls led Bollinger this summer to think about building an entirely new 123-foot hull for the conversion work, Hamlin said. The old 110 would tie up alongside and transfer engines, pumps, fittings and other gear into the new hull, which would be given the old boat’s name. Bollinger figures it can do the work for an additional $1.5 million to $2 million per boat, Hamlin said, and the move would cut the 40-week conversion period to 30 weeks, with the service getting a hull in far better material condition. 

Hamlin came up to Washington on Sept. 14 — three days after the cracks were discovered in the Matagorda — to brief Deepwater officials about the new hull idea. The group included Deepwater officers and acquisition people, Hamlin said, but Stillwater was not present. 

“The presentation was to say, ‘If you’re interested in the concept, tell me yes and fund the rest of the research to do it’,” Hamlin said. 

But the Coast Guard turned down Bollinger’s idea. 

“We were notified on Sept. 27 that the Coast Guard is not interested in pursuing this further,” Hamlin said. “The concerns were in dealing with the expected changes between hulls and the problems that would create.” 

Stillman said no formal proposal for a new hull has been made. But, according to Hamlin, Bollinger is not likely to make that proposal unless the Coast Guard provides funding. Stillman said the existing budget doesn’t provide money for a study, although he added, “We are aggressive in terms of considering a full range of options.” 

But he acknowledges the revamped 110s are in trouble. 

“Near term, we recognize we have a problem,” he said. 

The added costs of a new hull could be behind the Coast Guard’s reluctance to ask for a formal new hull proposal, perhaps fearing that if the conversions are upgraded, money might be cut from the new WPC cutter program. 

“In no way shape or form are we going to sacrifice the necessity of building out a new patrol boat fleet,” Stillman said. 

With plans already under way to speed building the new WPC cutters, the Coast Guard no longer intends to convert all 49 Island cutters into 123s. Six of the craft are in the Arabian Gulf and are not likely to undergo the conversion. Eight 110s have been converted to 123s or are having the work done, and a contract for four more already has been awarded. The intention is to halt the conversions when it’s clearer when the new WPCs will be available. 

Yet there are those in the fleet who feel a better 123 would be worthwhile. 

“It surprises me that the Coast Guard came up and spent so much time and money on the Deepwater project and came up with so many great ideas, that they would skimp on probably one of the most important platforms the Coast Guard has,” said the boatswain’s mate.
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The first of a new generation of Navy amphibious assault ships built at the Avondale shipyard will be moved to a sister yard in Mississippi for finishing work, Avondale's senior manager said Monday. 

The USS San Antonio, also known as by its Navy ship designation LPD-17, will sail in the coming weeks to the Ingalls shipyard in Pascagoula, Miss., said George Yount, Avondale's vice president of operations. 

Both yards are owned by Northrop Grumman Corp. and operated under the company's Ship Systems division. 

The move will result in the elimination of about 400 contract workers from the shipyard's work force of 6,000 people, Yount said. 

The West Jefferson yard has been steadily reducing its contract labor force in an effort to cut operating costs. Contract workers numbered 2,000 when Northrop acquired Avondale three and a half years ago. Once the San Antonio leaves the yard, contract laborers will number just 200, Yount said. 

These workers are employed by outside companies that supply workers to the shipyard under a contract. Avondale became more heavily dependent on contract workers during the 1990s, when the yard had trouble finding qualified workers from the region's general labor pool. 

Avondale's cost for a contract worker is about $7 an hour more than the cost for a full-time worker, Yount said. 

Contract workers who lose their jobs at Avondale will be offered regular employment with the yard, Yount said. Though the pay rate is lower, the full-time jobs come with insurance, vacation and retirement benefits not available through labor contractors, he said. 

The move also will let Avondale managers shift regular yard workers from the San Antonio to the yard's other shipbuilding projects, which include three other LPDs that are requiring larger numbers of workers as they take shape at the yard, Yount said. 

"I have to balance my work load and my work force. That is the real driver here. I can't afford to lose ground" on other vessels, he said. 

The San Antonio, which has been under construction at Avondale for the past four years, is about 92 percent complete, said Ship Systems spokesman Brian Cullin. 

Ingalls workers will perform the final outfitting work on the ship, including the installation of some piping and electrical wires, Cullin said. 

Yount said San Antonio's move to Ingalls is just the latest example of work sharing between the yards that has been going on since early 2002, when Northrop began operating Avondale, Ingalls and a smaller facility in Gulfport, Miss., as an integrated Gulf Coast shipbuilding complex. 

LPD modules, the steel sections that form the building blocks of the ships, have been constructed at all three facilities. And several other ships built at Avondale in recent years have gone to Ingalls for final testing after completing sea trials in the Gulf of Mexico. An LPD, or landing platform dock, is a Navy warship used to transport equipment and troops. 

The second, third and fifth LPDs are being assembled at Avondale, and the fourth and sixth ships will be put together at Ingalls, Yount said. 

The Navy has promised to build at least three additional LPDs, and an Avondale spokesman said Monday that those vessels likely will be assembled at the West Jefferson yard. 

Each ship costs about $800 million to build and can carry a Navy crew of 363 and up to 700 combat-ready Marines, with all of their equipment and supplies, to hot spots around the world. 

Initially, the Navy planned to build 12 of the vessels, but Washington officials have said in recent months that budget cuts and changing mission needs could reduce that number to nine or 10.

