
 

 

 
 
September 21, 2020 
 
U.S. Department of Transportation 
Docket Operations, M-30 
West Building Ground Floor 
Room W12-140 
1200 New Jersey Avenue, SE 
Washington, DC 20590 
 
Subject: Docket No. FAA-2020-0686; Product Identifier 2019-NM-035-AD 
Airworthiness Directive; The Boeing Company Airplanes 

 
Dear Sir or Madam: 
 
The Air Line Pilots Association, International, (ALPA), representing the safety interests of nearly 63,000 
professional airline pilots flying for 35 airlines in the United States and Canada, has reviewed the subject document 
detailing a proposed Airworthiness Directive (AD) to address required changes for all The Boeing Company 737-8 
and 737-9 (737MAX) aircraft. The subject AD is in response to the crashes of LionAir flight JT-610 and Ethiopian 
flight ET-302 and subsequent world-wide grounding of the 737MAX aircraft. ALPA understands the associated 
training program is still undergoing validation through the course of the Joint Operations Evaluation Board and 
looks forward to reviewing and commenting on those results when able. ALPA believes that, in conjunction with 
enhanced flight crew training on 737MAX differences and safety-critical systems, these changes will be an 
effective component in ensuring the safe return to service of the 737MAX. As such, ALPA offers some areas for 
further consideration along with our support of the proposed AD. 
 
Accident History 
 
LionAir flight 610 was a regularly scheduled flight from Jakarta to Pangkal Pinang (Indonesia) on October 29, 2018, 
with 181 passengers and 8 crew on board. During the climb out from Jakarta the aircraft reached a maximum 
altitude of approximately 5400 feet before losing height and ultimately crashing into the Java Sea. All 189 persons 
on board were fatally injured. Through the investigation of flight 610 it was revealed that the 737MAX had a 
previously unknown horizontal stabilizer speed trim system function called the Maneuvering Characteristics 
Augmentation System (MCAS). For flight 610, the MCAS activation was linked to erroneous Angle of Attack (AOA) 
measurements received from the left-hand AOA sensor and read into the associated Flight Control Computer 
(FCC) responsible for driving MCAS inputs to the horizontal stabilizer position. In response to safety issues 
identified through the investigation, the FAA released AD 2018-23-51 which required revising certificate 
limitations and operating procedures of the Airplane Flight Manual (AFM) to provide flight crews with procedures 
to follow under certain conditions related to erroneous MCAS activation.  
 
Ethiopian Airlines flight 302 was a regularly scheduled flight from Addis Ababa (Ethiopia) to Nairobi (Kenya) on 
March 10, 2019 with 149 passengers and 8 crew on board. The aircraft was climbing out of Addis Ababa and 
reached an approximate altitude of 9000 feet before losing height and crashing into nearby terrain. All 157 
occupants on board were fatally injured. Due to preliminary reports that indicated the flight crew declared 
emergency shortly after departure, combined with initial ADS-B information that showed sporadic altitude 



 

 

changes, MCAS quickly became a focal point of the investigation. It is suspected that the aircraft made contact 
with a foreign object that impacted and removed the left-hand AOA sensor, leading to the erroneous high AOA 
readings and activation of MCAS. On March 11, 2019, a number of international operators of the 737MAX elected 
to discontinue use of the aircraft pending the results of both investigations and by March 13 all 737MAX fleets 
had been grounded worldwide.  
 
MCAS Description 
 
MCAS made its debut on the 737 product line with its introduction to the 737MAX aircraft. During Boeing’s 
development of the MAX, some design changes were made that inherently affected the aerodynamic qualities of 
the aircraft. Specifically, Boeing’s new engine selection required moving the engines forward and slightly higher 
off the ground to be able to take full advantage of the engine’s high-bypass ratio. According to Boeing, this 
difference affected the rate of change of forces on the airplane control column when approaching a stall condition 
or during other high-AOA events. This force measurement is also known as the “stick force gradient.”  
 
To account for the handling qualities difference, and to keep the stick force gradient the same as on previous 737 
models, Boeing developed a function within the Speed Trim System (STS) of the flight control laws known as MCAS 
which provides a high-speed horizontal stabilizer input to lower the nose of the aircraft. The MCAS logic required 
the aircraft be flown without the autopilot engaged and with the flaps fully retracted. At the time of both 
accidents, MCAS relied upon a single AOA measurement read through a single FCC with no comparison between 
the left and right-hand AOA sensors. MCAS would command a continuous nose-down horizontal stabilizer input 
for up to 10 seconds resulting in a maximum nose-down input of approximately 2.5 degrees per activation. After 
each activation if the aircraft did not return to a normal AOA state within 5 seconds, MCAS would initiate another 
input for up to 10 seconds compounding the previous input. This cycle would continue until a normal AOA attitude, 
as indicated by the AOA sensor, was maintained. MCAS could be briefly interrupted by the electronic trim switches 
on either control column for a period of 5 seconds and could be deactivated, along with the STS by selecting the 
two STS cutoff switches on the center pedestal. Deactivation of STS and MCAS also deactivates the electronic 
control column switches and any further trim input was only available via manual trim wheel on the center 
pedestal.  
 
Discussion of AD 
 
The subject proposed AD relates to three separate service bulletins already published by Boeing and distributed 
to operators of the 737MAX. These service bulletins address three major areas: Boeing’s revised FCC software to 
address erroneous MCAS activations due to FCC errors or anomalies and associated flight crew response checklist 
changes or additions (SB 737-31-1860 dated June 12, 2020), horizontal stabilizer trim arm wiring and control 
wiring separation as required per 14 CFR 25.1707 (SB 737-27-1318 R1 dated June 24, 2020), and AOA vane sensor 
checks and operational readiness flight (SB 737-00-1028, dated July 20, 2020). The subject proposed AD requires 
the successful completion of all three SBs prior to conducting further revenue flight.  
 
Boeing SB 737-31-1830 requires installation and verification of new FCC software. This software makes notable 
changes to the manner in which STS and MCAS operate or are activated and ensure that safe flight is not 
dependent upon the timeliness of the flight crew performing a non-normal procedure. With the new software 
version, MCAS activation will now consider measurements from both AOA vanes and will compare the 
measurements received prior to activation. This requirement ensures that if only one AOA vane is providing a 
reading, an erroneous reading will not result in unwanted MCAS activation. The comparison of the two readings 
is based upon a threshold that is related to the magnitude of the disagreement between both vanes as well as the 
rate of change of the AOA sensor position values. If this comparison shows a disagreement between the two 
sensors that is larger than the acceptable threshold, both the STS and MCAS functions will be rendered 
inoperative.  



 

 

 
In addition to adding criteria and logic that will render the STS and MCAS systems inoperative, the FCC software 
update also limits the available input to the horizontal stabilizer when MCAS is functional. This limit ensures that 
MCAS will only activate once per a high-AOA event; for MCAS to activate more than once per flight, the aircraft 
would have to enter back to a normal-AOA attitude and then return back to the high-AOA state for another MCAS 
activation to occur. Not only is the quantity of MCAS activations limited, but so is the allowed magnitude of each 
activation. By limiting the amount of horizontal stabilizer input allowed per MCAS activation, MCAS will not be 
able to command more horizontal stabilizer authority than the flight crew can counteract by using only the control 
column.  
 
The FCC update also adds or makes mandatory some warning functions for the flight crew. In the cases where the 
STS and MCAS functions are rendered inoperative by the FCC, a “stab out of trim” light located on the control 
panel and in the field of view of the flight crew seated to the left will illuminate even when the aircraft is still on 
the ground and prior to flight. The “AOA disagree” warning located on the Primary Flight Display (PFD), previously 
and erroneously omitted from some aircraft, will be activated and required on all 737MAX airplanes. The “AOA 
disagree” warning will illuminate whenever a measured difference between AOA sensors of more than 10 degrees 
for a duration greater than 10 seconds occurs. Installation of the “AOA disagree” warning on the PFD restores 
aircraft certification compliance with 14 CFR 25.1301. 
 
To complement the updates to the FCC software, the Boeing SB and proposed AD also include related updates 
and additions to the Airplane Flight Manual (AFM) checklists. The changes to these checklists are as follows:  
 

Checklist Pertinent Changes 

Airspeed Unreliable 
(revised) 

• Add step to allow flight crew to determine reliable airspeed 
indication without use of reference tables 

• Improve Go-Around procedures to increase use of automation 

• Add step to ensure erroneous altimeter information is not 
transmitted to ATC via the transponder 

• Provides AOA sensor as a potential cause 

Runaway Stabilizer 
(revised) 

• Revised criteria to determine when to use the checklist which 
includes uncommanded horizontal stabilizer movement, either 
continuously or when inappropriate for the current flight conditions 

• Include explicit recall for use of thumb-actuated trim switch to 
reduce forces on the control column 

• Include a recall item to use the control column and thrust levers to 
control the airplane pitch attitude and airspeed 

• Add a reference item for manual trim of horizontal stabilizer for 
pitch control, including a note that “two-pilot effort may be used to 
correct an out-of-trim condition” 

Stab Trim Inop 
(revised) 

• Revisions align this checklist with the other non-normal checklists 

• Provides guidance for manual trim with the potential for two-pilot 
effort noted 

Speed Trim Fail 
(new) 

• New checklist to be used when the STS or MCAS functions are 
inoperative 

• Checklist advises flight crew to continue normal operation and notes 
that STS “will not provide horizontal stabilizer trim inputs when the 
airplane deviates from its trimmed airspeed” 



 

 

Checklist Pertinent Changes 

Stab Out of Trim 
(new) 

• New checklist to be used when the autopilot does not set the 
horizontal stabilizer trim correctly 

• Advises the crew not to commence takeoff if light illuminates on the 
ground and provides additional information for the flight crew to use 
during flight 

AOA Disagree 
(new) 

• New checklist related to the AOA disagree warning that has been 
mandated on the PFD 

ALT Disagree 
(new) 

• New checklist related to the ALT disagree warning that appears on 
the PFD 

• Provides additional steps for the flight crew to complete for descent, 
approach, and landing phases of flight 

IAS Disagree 
(new) 

• New checklist related to the IAS disagree warning that appears on 
the PFD 

• This checklist directs the flight crew to conduct the “Airspeed 
Unreliable” checklist 

 
In addition to the changes mandated by the AD that are discussed above, the FAA has also revised documents 
related to the operation of the MAX. On April 10, 2020, the FAA finalized its changes to the 737MAX Master 
Minimum Equipment List (MMEL). Notable changes to the MMEL included removing or restricting relief for 
components related to the autopilot disengage aural warning system, stabilizer out of trim light, speed trim 
function and speed trim fail light, autopilot disengage light, control wheel autopilot disengage switches, and the 
control wheel trim switches. The FAA had released for public comment their draft of these changes on December 
6, 2019, to which ALPA responded in support.  
 
The FAA also released a draft of Revision 17 of the Flight Standardization Board Report (FSBR) in March 2019, to 
which ALPA submitted multiple comments regarding flight crew training on MCAS and associated system failures. 
To date the FAA has not released a finalized version of Revision 17.  
 
The FAA specified in the proposed AD that it will be conducting a Joint Operational Evaluation Board (JOEB) 
evaluation to analyze proposed changes to the minimum pilot training requirements as well as the new and 
revised checklists that are required per this proposed AD. Once the JOEB has concluded their evaluation, the FAA 
will release another draft of the FSBR for a 15-day comment period with any changes to the above checklists being 
detailed in an addendum to the draft report and announced publicly via Federal Register notice. The FAA has 
indicated that it will use the results of the JOEB as well as the evaluation of the public comments received to 
update this proposed AD prior to its finalization. 
 
The technical requirements of the subject AD can be found in the various related Boeing SBs which have been 
released to customers in June and July of 2020. All three service bulletins work together to provide a wholistic 
return-to-service work package to ready grounded 737MAX aircraft for revenue service. Because these service 
bulletins and this proposed AD incorporate AFM changes, FCC software updates, rerouting of specific wire bundles 
for separation, and AOA sensor tests and operational readiness flights, the FAA has required that the AD be 
complied with in its entirety prior to resuming revenue flight. Many aircraft have been stored in areas where not 
all the maintenance actions associated with the AD requirements can be accomplished, therefore  the FAA has 
provided an allowance for operators to seek the approval of ferry permits per 14 CFR 21.197 and 21.199. The FAA 
has also indicated that the operational readiness flight conducted per the instructions of SB 737-00-1028 does not 
require a ferry permit but all other actions associated with the subject proposed AD must be accomplished prior 
to conducting that flight.  
 
ALPA Observations 



 

 

 
ALPA has been and continues to be actively engaged with Boeing and the FAA on topics surrounding 737MAX 
airworthiness and remains involved and informed of various efforts to improve related documentation and 
procedures. One such example includes the R2 revision of the 737MAX Master Minimum Equipment List (MMEL) 
to which ALPA submitted comments in support. In addition, ALPA has submitted comments to the 737 Flight 
Standardization Board Report (FSBR) Revision 17 highlighting areas of special emphasis that ALPA believes should 
be added. ALPA continues to review changes related to 737MAX documentation and operation so that we may 
communicate those changes to our members and will comment as permitted to ensure the line pilot perspective 
is provided.  
 
ALPA believes the proposed AD includes relevant and effective mitigations that address the issues identified with 
MCAS and that the revisions to and additions of checklists will provide flight crews with even stronger tools to 
enable them to quickly and adequately respond to various scenarios they may be faced with during operation. 
ALPA is supportive of the changes detailed in the proposed AD and discussed previously in these comments. There 
are a few areas where ALPA believes there is still room for improvement prior to the 737MAX return to service:  
 

• Stab Out of Trim Light: As detailed in the proposed AD and related Boeing SB, the logic affecting when 
the stab out of trim light illuminates is not obvious. If, when a failure is detected, the light automatically 
illuminates along with triggering a Master Caution warning and illumination of the associated failure on 
the recall panel, ALPA believes this would be adequate to draw the immediate attention of the flight crew 
to the failure. However, if the light only illuminates on the ground when the recall button is depressed, 
ALPA believes there may be opportunity for the flight crew to not recognize this failure condition. This is 
especially important when considering the associated checklist for this failure requires that crew do not 
commence takeoff if this failure occurs.  

o ALPA proposes that if the illumination of the “Stab Out Of Trim” light only illuminates when the 
recall button is depressed that the failure logic be revised to tie the stab out of trim light to the 
FLT CONT indication on the recall panel and Master Caution light.  

• Runaway Stabilizer Trim Checklist: This checklist includes a note to flight crew to consider lowering their 
airspeed to ensure enough authority over the aerodynamic forces on the tail to be able to manually trim 
the aircraft. However, this note does not provide any information for the flight crew to consider how much 
of an airspeed decrease will be necessary. For horizontal stabilizers out of trim by a large magnitude, 
aircraft can quickly become difficult to manage at high airspeeds. ALPA believes guidance should be 
provided to the flight crew as to a specific targeted reduced airspeed. 

o ALPA proposes that the checklist be revised to indicate that an airspeed of no more than 250 
knots be maintained  by the flight crew when conducting the runaway stabilizer trim checklist to 
ensure airplane controllability is maintained as well as to provide the crew enough authority over 
the aerodynamic forces on the stabilizer to provide manual trim inputs. 

• Runaway Stabilizer and Stabilizer INOP Checklists: Both checklists have been revised to include a note 
indicating that movement the manual trim wheel under these scenarios may require a two-pilot 
intervention to accomplish. ALPA believes that a scenario where both pilots are required to provide 
manual inputs to a safety-critical flight control system during a non-normal event is not an ideal response 
to that event. During non-normal events it is commonly trained that one pilot continues to maintain the 
safe flight of the aircraft while the other pilot conducts the completion of related checklists, such as the 
QRH. To interrupt this paradigm by requiring a two-pilot intervention on a safety-critical flight system 
cannot maintain the same level of safety.  

o ALPA proposes the FAA review the potential for a two-pilot intervention required to manually 
input trim to the horizontal stabilizer trim system and work with the manufacturer to ensure the 
probability of such a scenario is extremely improbable. For those scenarios where the two-pilot 
intervention is not deemed extremely improbable, ALPA proposes the FAA work with the 
manufacturer to implement design changes so that a two-pilot intervention is not required. ALPA 



 

 

also proposes the FAA work with the manufacturer and training providers to implement proper 
and relevant training to pilots so that they may be aware of the intricacies of using the manual 
trim wheel and are properly trained on how to safely implement a two-pilot intervention. Further, 
ALPA recognizes a similar manual trim system exists on other 737 models and urges the FAA to 
work with the manufacturer to similarly evaluate those systems and modify them and the related 
training programs accordingly. 

• Stick Shaker Circuit Breaker Pulling Procedure: Stick shakers are, by design, conspicuous to the flight crew 
in such a manner that they are difficult to ignore. Because of this, stick shaker activations are loud and 
can be distracting. In most circumstances of a stick shaker activation, this distraction is useful to the flight 
crew to quickly identify aircraft energy states that need immediate attention to ensure continued safe 
flight. However, in the event that a stick shaker indication is triggered erroneously, it can be difficult for 
flight crew to be able to conduct actions imperative to continued safe flight, such as communication 
amongst the flight crew, between flight crew and cabin crew, and between flight crew and air traffic 
control. In these rare instances, the nuisance stick shaker may serve to reduce safety, rather than enhance 
it. Flight crews have procedures and are trained on how to respond to stick shaker activations. The 
changes associated with this proposed AD will also provide the flight crews enhanced tools to be able to 
identify when stick shaker activations are erroneous. However, the proposed AD does not provide 
resources to crew to be able to address the erroneous stick shaker activation so that they may return the 
flight deck to a more normal environment. 

o ALPA proposes that the AD include procedures for the flight crew to identify and respond to 
erroneous stick shaker alerts. These procedures should allow for the ability of the flight crew to 
quickly identify and pull the associated stick shaker circuit breaker after the alert is confirmed 
erroneous so that crews may remove the nuisance and restore a cockpit environment that is more 
conducive to crew resource management and safe pilotage. This procedure should be 
incorporated as an optional checklist item for the flight crew and be accomplished at their 
discretion once conditions permit (e.g. wings level and at a safe altitude and workload permitting). 
ALPA further suggests that solutions to enable speedy and accurate identification of the correct 
circuit breaker, such as marking the circuit breaker with a conspicuous color, be considered.  

 
ALPA appreciates the opportunity to provide invaluable line pilot feedback on behalf of our nearly 63,000 
members. 
 
Sincerely, 
 

 
 
Captain Steve Jangelis 
Aviation Safety Chair 
Air Line Pilots Association, Int’l 
 
SJ: dm 


