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Part C.  30 marks.  Read the following case and answer the questions following the case.  

From cbc.ca

Russians blame Swiss air traffic controllers for mid-air collision 

Last Updated Tue, 02 Jul 2002 22:08:42 

UEBERLINGEN, GERMANY - The Russian republic of Bashkortostan has declared a three-day period of mourning after the mid-air collision between a Russian-built Tupolev-154 jet and a Boeing 757 cargo plane over southern Germany Monday night.  In total 71 people were killed, including a Canadian co-piloting the cargo plane. The focus of the investigation so far has been on the Russian plane and claims that it failed to respond quickly enough to warnings that it was on a collision course. Swiss air traffic controllers say the pilot of the Bashkirian Airlines plane reacted too slowly to orders to lower his altitude and that led to the collision with the DHL courier flight.  "There were no reasons to say the pilots didn't handle the plane correctly," said Nikolai Odegov, director of Bashkirian Airlines. 

There were conflicting reports about just how much warning the Russian plane was given. Swiss officials said two minutes, while German officials said just 50 seconds. They've now agreed on about a minute - a time-frame that experts say was very tight, but still enough to have averted the crash. Both the Russian airliner and the DHL cargo plane it collided with were fitted with collision avoidance systems. They act as a final warning, alerting the pilot to an imminent collision and issuing an instruction to either descend or ascend.  The picture beginning to emerge is one of the Russian plane eventually obeying instructions to lose altitude at the same time as the cargo plane's warning system told its pilot to descend. It's possible that one or other of the warning systems malfunctioned. Investigators are hoping for answers from their examination of the black boxes recovered from both planes.

Swiss air controllers say collision warning system shut down Last Updated Thu, 04 Jul 2002 9:46:27 

UEBERLINGEN, GERMANY - A spokesperson for Swiss air traffic controllers said Wednesday that a warning system used to alert controllers to potential collisions was switched off. The spokesman said the control tower system had been shut down for routine maintenance. But he insisted that the system would probably not have given the Russian plane any more warning time than the air traffic controller did. 

Jet pilot warned less than a minute before mid-air collision Last Updated Thu, 04 Jul 2002 9:48:11 

Swiss air traffic controllers agreed with a German report that the Russian jet was warned less than a minute before the crash that it was on a collision course. The chief of the control tower in Zurich, Anton Maag, said a minute's warning before the crash "wasn't irresponsible, but fairly tight." Earlier they claimed the Russian pilot had ignored orders to descend, only heading for a lower altitude after a third request. As the Russian plane began to dive, the collision warning system apparently went off in the cargo plane, ordering the pilot to descend, which he did.

Both jets told controller they were descending before collision Last Updated Tue, 09 Jul 2002 15:40:42 

BERLIN - A Swiss air traffic controller ordered a Russian jet to descend only a few seconds after he was told that a DHL cargo plane was also moving downward, German investigators said Tuesday. Flight voice recorder information shows that about 45 seconds before the crash, the planes' automatic warning systems simultaneously told the pilots to take emergency manoeuvres, directing the Russian plane to climb and the DHL cargo plane to descend. At that point, the cargo plane notified air traffic control of its plan to fly downward. But 15 seconds later, the controller ordered the Russian plane for a second time to also descend. Investigators said Monday that it was possible the controller didn't hear the message from the cargo plane. Only one controller was on duty. Usually there are two controllers on duty at a time but one of them was taking a break. The crash avoidance computer was not operating. It was undergoing maintenance. And some telephone lines weren't working. Investigators say German air traffic controllers tried to phone the Swiss control tower two minutes before the crash, but the only available line was busy. Swiss aviation officials ordered Skyguide Tuesday to make sure there are always two controllers on duty. They also suspended the controller indefinitely, saying he would not work in the tower "until further notice."

Swiss say air traffic controllers partly to blame for mid-air collision Last Updated Sat Jul 13 12:16:17 2002 UEBERLINGEN, GERMANY – 

Switzerland's transport minister admitted Friday that the country's air traffic controllers were at least partly to blame for the collision of a Russian passenger jet and a cargo plane over Germany.

1. (6 marks) From the information provided in the case study, perform a fault tree analysis of the accident.

2. (10 marks).  Two different automation systems were involved in the accident, the on-board collision avoidance system, and the collision avoidance system of the air traffic controllers.  Explain how the use or misuse, trust or mistrust, of automation may have been implicated in this accident.

3. (4 marks) What factors make this a system accident? (and explain them in the context of the accident)

4. (10 marks) Pretend that you are defending the Swiss Air Traffic Controller who was suspended for the accident.  How was his “human error” inevitable?
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