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1.  PURPOSE. The purposes of this bulletin are:





A.  To ensure that flight crewmembers operating the Boeing MD-11 airplane are provided information regarding the potential for pitch attitude upsets caused by improper operation of the autopilot;





B.  To ensure that MD-11 training programs provide flight crewmembers with simulator instruction in the proper procedure for autopilot disengagement and the subsequent manual control of the airplane; and





C.  To address National Transportation Safety Board (NTSB) safety recommendation A-99-40.





2.  BACKGROUND.  On July 13, 1996, and on June 8, 1997, aircraft upset accidents involving MD-11 airplanes resulted in serious injury to four passengers and one flight attendant and minor injuries to six passengers and six flight attendants.  The upsets were reported to have occurred when flight crewmembers made manual flight control inputs while the autopilot was engaged.





A.  The airplane involved in the July 13, 1996, accident was cleared to descend to 24,000 feet and the first officer initiated the descent using the autopilot.  With approximately 1,000 feet left in the descent, the captain became concerned that the airplane might not level off at the assigned altitude and instructed the first officer to slow the rate of descent.  The first officer adjusted the pitch thumbwheel on the autopilot control panel; however, this maneuver proved ineffective.  The captain then took manual control of the airplane and began applying back pressure to the control column, then disconnected the autopilot.  Flight Data Recorder (FDR) data revealed that the airplane experienced an immediate 2.3G pitch upset followed by additional oscillations.





B.  The airplane involved in the June 8, 1997, accident was cleared to descend from cruise altitude and the captain initiated the descent using the autopilot.  The captain later told the NTSB that during the descent he believed the airplane was going to accelerate beyond the maximum operating airspeed.  The captain took manual control of the airplane and began applying back pressure to the control column while the autopilot system was still engaged.  At approximately 50 pounds of input force from the captain, the autopilot disconnected.  FDR data indicates that the airplane responded abruptly and the airplane experienced a series of pitch oscillations accompanied by G-forces ranging from +2.78 G to -0.5 G.





C.  NTSB Findings.





(1)  MD-11 Pitch Upsets.  The NTSB investigation revealed that pitch upsets in the MD-11 may be more severe than in other airplanes because the control column forces needed for manual control of the MD-11 in cruise flight can be much lighter than control column forces that pilots might have previously encountered in other airplane models, and considerably lighter than those normally used at lower airspeeds and altitudes.





(2)  Autopilot Pitch Thumbwheel.  In the July 13, 1996, upset, the first officer adjusted the pitch thumbwheel seven times as the autopilot was attempting to level the airplane.  Boeing engineers informed the NTSB that movement of the pitch thumbwheel interrupts the autopilot’s altitude capture mode when the autopilot is engaged.  Once the pitch thumbwheel is released, there is a 2-second delay before the autopilot can resume the level-off.  Consequently, the flight crewmember’s repeated use of the pitch thumbwheel during the level-off process prevented capture of the assigned altitude.  The NTSB learned that the airline’s operations and training personnel were not aware of the 2-second delay feature.





D.  NTSB Safety Recommendations.  Based on its investigation of the accidents, the NTSB made six safety recommendations.  The NTSB safety recommendation addressed in this bulletin is shown in paragraph (1) below.  NTSB safety recommendations in paragraphs (2) and (3) below are applicable to the MD-11 airplane and are being acted upon by the Transport Airplane Directorate and the Long Beach Aircraft Evaluation Group.  Paragraphs (2) and (3) are being provided as information to the reader.





(1)  NTSB safety recommendation A-99-40 recommends the FAA “issue a flight standards information bulletin that directs principal operations inspectors to ensure that MD-11 training programs provide simulator instruction in the proper procedure for autopilot disengagement and the subsequent manual control of the airplane.”





(2)  NTSB safety recommendation A-99-39 recommends that the Federal Aviation Administration (FAA) “require Boeing to revise their MD-11 Airplane flight Manual and all MD-11 operators to revise their company flight manuals to ensure that pilots are warned about the hazards of applying force to the control wheel or column while the autopilot is engaged.”





(3)  NTSB safety recommendation A-99-44 recommends that the FAA “require Boeing to revise the MD-11 Airplane Flight Manual and all MD-11 operators to revise their company flight manuals to ensure that pilots are warned about the hazards of adjusting the pitch thumbwheel during a level off with the autopilot system engaged.”





3.  DISCUSSION.





A.  Boeing MD-11 Flight Crew Operating Manual (FCOM) Revisions.  After each accident described above, the manufacturer issued temporary revisions to the MD-11 FCOM to address the autopilot peculiarities.  The pitch thumbwheel operation was addressed in MD-11 FCOM Temporary Revision 3-101, dated June 18, 1997, and the application of force to the control column while the autopilot is engaged was addressed in MD-11 FCOM Temporary Revision 2-826, dated December 2, 1997.





B.  Continued NTSB Concern.  Although the manufacturer issued revisions to the MD-11 FCOM concerning autopilot operation, the NTSB expressed concern that the information may not be reflected in the operator’s company flight manual (CFM); thus, some pilots might not be made aware of this safety hazard.





C.  Supplemental MD-11 Autopilot Information.  Flight Operations Bulletin No. MD-11-99-06A, dated December 7, 1999, Subject: Supplemental Information on the MD-11 Autopilot, was issued by Boeing, Long Beach Division, to further clarify autopilot operation. 





4.  ACTION.  Principal operations inspectors (POI) having oversight responsibilities of operators of MD-11 airplanes shall:





A.  Provide a copy of this bulletin to each operator at the earliest opportunity;





B.  Ensure that each operator has included in its company flight manual information regarding the potential for pitch attitude upsets caused by improper operation of the autopilot and disseminate that information to each flight crewmember of the MD-11; and,





C.  Ensure that each operator has included simulator instruction in the proper operating procedure for autopilot disengagement and subsequent manual control of the airplane in its MD-11 initial, upgrade, recurrent, transition, and re-qualification training programs.





5.  PROGRAM TRACKING AND REPORTING SUBSYSTEM (PTRS) INPUT.  Principal operations inspectors shall make a PTRS entry to record the actions directed by this bulletin.  The PTRS entry for distribution of this bulletin to the operator shall be listed as activity code number 1381, and the “National Use” field shall be FSAT0001.  The comments section of the PTRS shall be used to record interaction and response of the operator.





6.  INQUIRIES.  This bulletin was developed by AFS-200 with input from the Transport Airplane Directorate and the Long Beach Aircraft Evaluation Group.  Any inquiry from operators may be directed to the POI having oversight responsibility at the Certificate Holding District Office (CHDO) or Certificate Management Office (CMO).  Principal operations inspectors and Regional Office staff may direct any inquiries to either Will Swank at (202) 493-4602 or Hop Potter at (202) 267-3723.





7.  EXPIRATION.  This bulletin will remain in effect until further notice.











/s/


Angela B. Elgee


Acting Manager, Air Transportation Division
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