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1.  PURPOSE.  This bulletin provides guidance and information for inspectors, pilots, and operators regarding icing encounters at high altitudes.

2.  BACKGROUND.  On June 4, 2002, a McDonnell Douglas MD-82, in cruise flight at flight level 330, experienced a gradual loss of power in both Pratt & Whitney JT8D-219 engines.  The right engine was shut down when the exhaust gas temperature reached 600 (C.  The airplane experienced activation of the aural stall warning and stick shaker.  The pilots disengaged the autopilot and began a descent. At 17,000 feet, the engine was restarted and the flight diverted to the Wichita Mid-Continent Airport, Wichita, KS, and landed without incident.   
3.  DISCUSSION.  

A.  Radar weather images of the area that the airplane was flying in, just before the engines lost power, show weak weather radar echo intensities at 33,000 feet that are consistent with high altitude ice crystals. High altitude ice crystals can affect airplanes with engines that use engine pressure ratio (EPR) power settings (such as the JT8D-219 engines on the MD-82) because they can occasionally adhere to engine inlet pressure probes, which partially blocks the opening and causes a false high engine power indication.  A similar circumstance that demonstrated the effect of ice blocking the JT8D engines’ inlet pressure probes was the 

January 13, 1982, crash of Air Florida Flight 90, a Boeing 737 that crashed into the Potomac River after taking off from Washington National Airport.

B.  Although flight data recorder data from the MD-82 indicated that engine power was increasing just before the engines started to lose power, the loss of airspeed and increase in pitch indicates that engine power was actually decreasing. A note in the MD-80 Flight Crew Operating Manual (FCOM) states that icing of the engine inlet pressure probes may cause the throttles to retard when the auto-throttle is in the EPR limit mode. The National Transportation Safety Board’s (NTSB) investigation concluded that because the engine anti-ice system was not activated when the MD-82 entered the icing conditions, the ice crystals were able to adhere to and partially block the inlet air pressure probes, causing the EPR indication to increase until reaching the auto-throttle EPR limit.  Meanwhile, engine power and airspeed were actually decreasing and the airplane was pitching up, resulting in a stall condition. 

C.  NTSB believes that the pilots should have activated the engine anti-ice system before the airplane began transiting an area that would have had visible moisture present and in which the temperature was less than 6 (C.  Also, the pilots failed to recognize indications that the engine inlet probes were accreting ice despite the guidance in the MD-80 FCOM.  NTSB is concerned that the infrequency with which high altitude ice crystals impact engine operation may result in flightcrews not fully understanding the risk associated with high altitude ice crystals and how they can affect flight operations.

D.  Based on NTSB Safety Recommendation A-04-34, the Federal Aviation Administration agrees that pilots need to maintain constant vigilance for signs of high altitude icing conditions, for the effect these conditions can have on airplane and engine performance, and the need for the appropriate use of the engine anti-ice system.

4.  ACTION.  Principal operations inspectors should distribute this bulletin to the directors of safety for their air carriers and recommend that all pilots be made aware of its contents.  

5.  INQUIRIES.  This bulletin was developed by the Air Carrier Operations Branch, AFS-220.  Any questions regarding this bulletin should be directed to AFS-220 at (202) 267-3749.
/s/ Tom Toula (for)

Matthew Schack

Manager, Air Transportation Division
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