Simulator Training Flaws Tied to Airline Crashes
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Flaws in flight simulator training helped trigger some of the worst airline accidents in the past decade, a USA TODAY analysis shows. (By Elaine Thompson, AP)
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F
laws in flight simulator training helped trigger some of the worst airline accidents in the past decade, according to a USA TODAY analysis of federal accident records.
More than half of the 522 fatalities in U.S. airline accidents since 2000 have been linked to problems with simulators, devices that are used nearly universally to train the nation's airline pilots, the records show.
Simulator training is credited with saving thousands of lives. But the problem, according to National Transportation Safety Board (NTSB) case files and safety experts, is that in rare but critical instances they can trick pilots into habits that lead to catastrophic mistakes.
Last month, the NTSB blamed deficient simulator training in part for the Dec. 20, 2008, crash of a Continental Airlines jet in Denver.
The Boeing 737-500 skidded off a runway at high speed and burst into flames because of the pilot's inability to steer while trying to take off in gusty cross-winds, the NTSB ruled. Six people suffered severe injuries.
Investigators also found that many airline simulators, including Continental's, made such takeoffs seem far easier than in the real world. To make matters worse, the airline and its trainers were never told the simulators were inaccurate, the safety board found.
"That's a problem," said Kevin Darcy, an aviation safety consultant and former chief accident investigator with Boeing. "It's really important to know how that data is programmed and where the holes are. Otherwise you are fooling yourself."
Simulators revolutionized training starting in the 1970s by allowing airlines to train pilots almost exclusively on the ground.
However, as realistic as they may seem, simulators are only as good as the data used to program them. Current simulators aren't accurate when a plane goes out of control, which has prevented their use in training for the leading killer in commercial aviation.
Buoyed by recent scientific research, the NTSB voted earlier this year to urge federal regulators to improve simulators so that they can instruct pilots how to regain control in an emergency.
The NTSB has repeatedly raised concerns since the 1990s about the potential for simulators to give pilots a false impression of how their aircraft work. Simulator training was cited in some of the deadliest accidents in the past decade. Among them:
· After a Colgan Air plane went out of control and 50 people died near Buffalo on Feb. 12, 2009, the NTSB found that airline simulators needed to be improved to give pilots better training in such emergencies.
· On Nov. 12, 2001, an American Airlines pilot's aggressive use of the rudder caused his jet to break apart, killing 265 people. The NTSB found that a American simulator exercise had given pilots a false sense of how the rudders worked.
Continental said it planned to "change our training programs as recommended." Colgan said its training was based on aircraft manufacturer guidelines and followed federal regulations.
American, which altered its use of simulators after the 2001 accident, said it is constantly adapting its training in response to safety data it collects.
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Ryan Oltman, senior engineer at Bihrle Applied Research, tests flight simulator technology that allows pilots to practice how to recover from extreme and dangerous flight situations.
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E
ven after a string of errors left their turboprop fluttering above suburban Buffalo, the pilots aboard Colgan Air Flight 3407 could have recovered with a few quick maneuvers.
Instead, Capt. Marvin Renslow and co-pilot Rebecca Shaw overrode a safety device designed to save them and worsened the aerodynamic stall causing the plane to plummet. 
The behavior of the pilots in the Feb. 12, 2009, crash that killed 50 people has become an all-too-familiar response when airliners go out of control, according to National Transportation Safety Board (NTSB) records. Over and over again, startled pilots mishandle stalls, icing and other emergencies. 
One key reason is that pilots do not receive simulator training on how to handle such emergencies, according to the NTSB, pilot unions and aerodynamic experts.
If Renslow and Shaw had tried to use a simulator to practice recovering from a stall — when a plane's wings stop producing the lift that keeps a plane airborne — it would have given them a dramatically misleading picture of how their plane behaved. 
"It's negative training," says Jack Ralston of Bihrle Applied Research, a Hampton, Va., firm that specializes in creating realistic simulators. The way airline training simulators portray stalls now is "so benign it gives the pilot a false impression of what the aircraft actually behaves like." 
Bihrle's firm, along with NASA researchers and others, are trying to change that. They have developed simulators that realistically portray all the violent rocking and pitching that occurs when a plane stalls. The NTSB last month said that new simulator software has proven accurate and unanimously voted to recommend that it be incorporated into all airline pilot training. 
Just as it is difficult to teach young drivers not to panic the first time they skid on icy roads, the techniques for recovering a plane in a stall are difficult to learn unless pilots can practice. 
The NTSB has repeatedly encountered accidents in which pilots mishandled stalls and other aircraft "upsets." Crashes have occurred after pilots attempted maneuvers they had perfected in the simulator, but which ended tragically in the real world. 
In the second most deadly accident in U.S. history, an American Airlines co-pilot made a series of sharp rudder movements that tore the tail off an Airbus A300-600 on Nov. 12, 2001, killing 265 people. The NTSB found that American's simulators had not accurately depicted the jet. 
Ryan Oltman, a Bihrle engineer, demonstrated the shortcomings of a typical simulator one recent afternoon. Sitting behind the controls of a mock single-aisle passenger jet, Oltman pulled the plane into a maneuver similar to what caused the Colgan flight to stall. 
First, a thumping noise warned that danger was near. Then, as it stalled, the jet began to lose altitude, but its wings barely wavered. The jet was still somewhat controllable, Oltman said. 
Next, software developed by Bihrle showed the violent gyrations triggered by a real stall. The jet's left wing dropped suddenly, putting the plane on its side. Just as quickly, the jet rolled onto its other side. The video monitors depicting the outside filled with green farmland as the jet's nose pointed down in a steep dive. 
Michael Barr, pilot who teaches aviation safety at the University of Southern California, said all airline captains should have to show they can recover from such stalls before getting licensed. 
"You can read about it all you want," he said, but only hands-on practice can teach pilots the split-second techniques to recover. 
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