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1. Factual Information 
1.1 History of Flight     
1.2 Injury to persons    
1.3 Damage to Aircraft    
1.4 Other Damage     
1.5 Personnel Information    

1.5.1 The captain 
1.5.1.1 General 
1.5.1.2 Background information  

i- Beginning of his flying career.  
ii- All airlines worked for prior to Flash Air  
iii- History of military and civilian employment as 

pilot 
iv- Retirement dates   
v- NA 
vi- "All" captain's training records (including his 

last recurrent training.   
vii- Personal situation  

1.5.1.3  (72-hour) history of the captain  
1.5.1.4 Interviewing the individuals who trained and flew 

with the captain (including ground and simulator 
instructors)  

1.5.1.5 Interviewing CAA inspectors who flew with captain.  
1.5.1.6 Interviewing former head of operations at Flash 

Airlines  
1.5.1.7 Additional factual documentation:(Captain) 

- Number of days the captain had been working 
since his last day off.  

- Captain interpersonal characteristics, including 
perceptions of fellow pilots regarding their 
capability for assertiveness.  

- Familiarity of the two flight crew members 
with each other. (Including number of legs 
flown together this trip, number of legs flown 
together in the last 30 days.   

- Description of how well the flying crew got 
along.  

- Reported proficiency information. Outcome 
and comments from training records and 
proficiency check forms.  

- Spatial disorientation or upset recovery training 
received at Flash Air or in the military.  

                                                 
2 Items marked in yellow background are the newly added items 
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- Captain’s flying proficiency and cockpit style 
from fellow pilots, instructors, and/or check 
pilots.  

- Flash Airlines chief pilot view regarding the 
departure procedure from SSH, based on 
company procedures. 

- Number of departures from SSH previously 
made by the captain (day and night)  

- The captain's time on Russian aircraft (MiG-
21). (dates and number of hours). ADI display 
configuration in comparison with B737-300 
ADI display.   

- The captain's time on American military 
transport  aircrafts (C130). (dates and number 
of hours). ADI display configuration in 
comparison with B737-300 ADI display.  

1.5.2 The F/O 
1.5.2.1 General 
1.5.2.2 Background Information   

i- Beginning of his flying career.  
ii- All airlines worked for prior to Flash Air . 
iii- "All" F/O training records at Flash (including his 

last recurrent training.  
iv- Personal situation. 

1.5.2.3 (72-hour) history of the F/O  
1.5.2.4 Interviewing the individuals who trained and flew 

with the F/O (including ground and simulator 
instructors)  

1.5.2.5 Interviewing CAA inspectors who flew with F/O.  
1.5.2.6 Interviewing former head of operations at Flash 

Airlines  
1.5.2.7 Additional factual documentation:(F/O) 

- Number of days the F/O had been working 
since his last day off.  

- F/O interpersonal characteristics, including 
perceptions of fellow pilots regarding their 
capability for assertiveness.  

- Reported proficiency information. Outcome 
and comments from training records and 
proficiency check forms.  

- Spatial disorientation or upset recovery 
training received at Flash Air  

- F/O’s flying proficiency and cockpit style 
from fellow pilots, instructors, and/or check 
pilots.  

1.5.3 The Observer 
General 
Beginning of his flying career 
Interview with Brother of observer Pilot 
CAA regulations regarding observation time 
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Flash Airline policy regarding observation time 
1.5.4 Maintenance Engineer 

1.6 Airplane Information 
1.6.1 Airplane History   
1.6.2 Cockpit Instrumentation  

1.6.2.1 Electronic Attitude Direction Indicator (EADI) 
1.6.2.2 Electronic Horizontal Situation Indicator (EHSI) 

1.6.3 Lateral Flight Control System  
1.6.4 Autoflight System  

1.6.4.1 Autopilot System 
1.6.4.2 DFCS Mode 

Operation of the FD vertical bar with “Heading 
Select” disengagement as the AP engages. 

1.6.4.3 Flight Director 
1.6.5 Engines 
1.6.6 Airplane Maintenance 

1.6.6.1 Maintenance Records 
1.6.6.1.1 Maintenance Program Summary- Flash 

Airlines B737-300 
1.6.6.1.2 Last Heavy Check 
1.6.6.1.3 Repairs and Alterations 
1.6.6.1.4 Aircraft Total Hours and Cycles 
1.6.6.1.5 Weight and Balance Summary 
1.6.6.1.6 Engines CFM56-3C-1 
1.6.6.1.7 Engines Monitoring System 
1.6.6.1.8 Flight Data Recorder/ Cockpit Voice Recorder 
1.6.6.1.9 Aircraft Status 

1.6.6.1.9.1 Minimum Equipment List (MEL) 
1.6.6.1.9.2 Aircraft Condition Report (A/C 

Deferred Defects) 
1.6.6.1.9.3 Type Certificate Data Sheet 
1.6.6.1.9.4 Supplemental Type certificate 
1.6.6.1.9.5 Aircraft Directives (AD’s) and Service 

Bulletins (SB) Summary 
1.6.6.1.9.6 Prior Discrepancies/ Accidents 

Involvement SU-ZCF 
1.6.6.1.9.7 Logbook Forms 

1.6.6.2 Contracted Repair Stations Listing 
1.6.6.3 Maintenance Performance on the A/C before the 

Accident Flight 
1.6.6.4 The maintenance log sheets for the flights after 

12/31/03   
1.6.6.5 The lack of write-ups on the TOGA problem and 

slat indication that existed on the entire 25-hours of 
FDR. (maintenance action done. MEL implications )  

1.6.7 Weight and Balance  
1.7 Meteorological Information 
1.8 Aids to Navigation 

1.8.1 Maps, charts, etc. 
1.8.2 Sharm el-Sheikh Radar 
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1.8.3 Hurgada Radar 
1.9 Communications 

1.9.1 ATC communications/ Transcript 
1.10 Aerodrome Information 
1.11 Flight Recorders 

1.11.1 Flight Data Recorder 
1.11.2 Cockpit Voice Recorder 

1.12 Wreckage and Impact Information 
1.12.1 Scope of Sight and Wreckage group Field Note  
1.12.2 Recovery Operation  
1.12.3 Partial List of the Recovered Wreckage  
1.12.4 Initial Observation 
1.12.5 Wreckage Databases and Photos  

1.13 Medical and Pathological Information 
    1.13.1. Egyptian Air Force – Medical Board Report 

1.13.2. Medical factors related to SD (Spatial Disorientation) 
A. FAA advisory Circular regarding SD 
B- MCA study regarding SD 
C- Medical records for the captain related to any of the 

conditions conducive to spatial disorientation.  
1.13.3. Most recent medical certification.  
1.13.4. General health information for each crew member  
1.13.5. Toxicological testing . 
1.13.6. Last civil medical check for Captain  

1.14 Fire  
1.15 Survival Aspects  
1.16 Tests and Researches: 

1.16.1. Tests and researches conducted by Boeing and Honeywell: 
1.16.1.0. General Overview of Boeing Process_ Kinematic 

Consistency: 
(CairoMarch04Slides March Progress Meeting - Cairo.pdf) 
(Kincon and Simulation.ppt) 

1.16.1.1. Estimated accident flight path, calculated from FDR data: 
(FlightPathMap.pdf) 

1.16.1.2. FDR data plots (presented by Boeing) 
- FDR Data accident flight - FDR plot.pdf (some 

selected parameters 24 Feb 04) 
 Longitudinal axis 
 Lateral axis 

- FDR Parameter Review, B-H200-17884-ASI, 3 May 
2004 (ATT For Decoding Grid.pdf) 

1.16.1.3. Simulator Match accident flight: 
- SimMatchaccidentflight 24-2-04.pdf (Simulation 

Match, FDR-Kincon-Simulation) 
- SimMatchpreviousflight 24-2-04.pdf (FDR-Kincon-

Simulation match 24-2-04) 
- HEA_PQ294_prevfltSIM.pdf (26 Feb 2004, base lines, 

FDR-Kincon-Sim prvious flight) 
- HEA_PQ294_baselineSIM.pdf (26 Feb 2004, base 

lines, FDR-Kincon-Sim) 
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- HEA_PQ294_FDR_data.pdf (FDR Data accident flight 
- Boeing -26 Feb 04 Fig's 1, 2) 

- HEA_PQ294_kincon (includes roll rate).pdf (FDR 
Data accident flight - plotted by Boeing (some selected 
parameters)-26 Feb 04 Fig's 3, 4 

- HEA_PQ294_WindsSIM29402to29442.pdf (26 Feb 04 
Fig's 23- 25 

- 17871 encl 4 (B-H200-17871-ASI 31 March 2004).pdf 
(enclosure 4 (B-H200-17871-ASI 31 March 2004). 
Boeing plots 

- M Cab Recovery (Piloted Recovery.xls) 
- Simulation Scenario (Simulation Scenario Status20 

Sep.,04.xls) 
- Simulation Scenario (Simulation Scenario Status 27-30 

Sep, 04.xls) 
1.16.1.4. Simulated Failures: 

- HEA_PQ294_Simulated_Failures Spoilers, LE 
Slats.pdf (FDR-norm simulation-simulation with 
spoilers failures) 

 Right outboard flight spoilers (#7) Hardover 
simulation (hardover starts at 92391) 

 Left outboard flight spoilers (#2) Hardover 
simulation (hardover starts at 92391) 

 Right outboard flight spoilers (#7) Float 
simulation (floats starts at 92391) 

 Left outboard flight spoilers (#2) Float simulation 
(floats starts at 92391) 

 Critical right wing leading edge slat # 6 extends 
 Critical left wing leading edge slat # 1 extends 

- Fig 40-43 Lateral Control Jams.pdf (FDR, normal 
simulation, simulation with spoilers fault) 

 Longitudinal Axis, simulated right wing spoiler 
cable jam 

 Longitudinal Axis, simulated F/O’s wheel jam 
- Hypothetical Scenario, Right Side Cable Jam Induces 

Right Roll (Right Side Cable Jam Effects.ppt) 
 

1.16.1.5. FDR 25 Hour Data- Observations (CairoMarch04Slides 
(March Progress Meeting - Cairo).pdf) 

 
1.16.1.6. FDR-CVR Overlay 

FDR-CVROverlay.pdf, FDR-CVR Overlay 3R2.pdf (21-
June 2004) 
CVR- FDR Correlation (CVRFDRCorrelation-1 NTSB.xls) 

 
1.16.1.7. Ailerons system 

- IPC wheel posn xducer PW.pdf (Details about the 
wheel posn xducer- Part Catalog Maintenance)  

- CairoMarch04Slides (March Progress Meeting - 
Cairo).pdf 
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- Aileron PCU Control Valve.ppt 
- ControlWheelBias.pdf, CairoMarch04Slides (March 

Progress Meeting - Cairo).pdf 
- AileronFloat.pdf (PQ294 FDR Aileron Position, 

Aileron Float from Airload) 
- M-Cab Wheel (Flight Director Results Boeing.xls) 
- Force vs Wheel.ppt 
- Cor8tmp PCU correction.ppt  
- Aileron PCU EQA Field Note Summary (Aileron PCU 

EQA Field Note Summary.ppt) 
- Aileron PCU EQA Report (Aileron PCU EQA 

Report.pdf) 
1.16.1.8. Master Caution: 

CairoMarch04Slides (March Progress Meeting - Cairo).pdf 
1.16.1.9. Auto Flight Systems 

- 17833 (B-H200-17833-ASI 12 Feb 2004).pdf 
- CairoMarch04Slides (March Progress Meeting - 

Cairo).pdf  
 Relevant Figures 
 737-300 (PQ294) Flight Director Control Law  

(see also FDControlLaw.pdf file) 
 HSI Display 
 Times of Example Display Photos 

- M-Cab Flight Director Commands (Flight Director 
Results Boeing.xls) 

- Display Architecture (Display Architecture.ppt) 
- Cairo March 04 Autopilot Flash 737 March Progress 

Meeting Flash 737 March Progress Meeting - 
Cairo.pdf 

 Autopilot Engagement 
o Observation 
o Autopilot Engage Logic 
o Autopilot Engage Attempt- with Time 

Aligned Data 
o Autopilot Engage Attempt- with CVR Data 
o Estimated Autopilot Availability 

- AP Actuator description and Scenario 12 info b.pdf, 
AP Actuator description and Scenario 12 info 2.ppt  

- Scenario 12 ver 2.ppt (Rev - 3 Feb 05) 
- Honeywell SP-300 DFCS B737-300.ppt 
- Flash Airlines Presentation SP-300 DFCS Health 

Monitoring Honeywell.ppt 
 
 

1.16.1.10. Flash Airlines AI236 RAM Simulator Configuration (Flash 
Airlines AI236 RAM Simulator Configuration.htm, 
Program_Pins.pdf) 

1.16.1.11. Boeing response to raised questions.doc 
References 
17833 (B-H200-17833-ASI 12 Feb 2004).pdf 
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CairoMarch04Slides (March Progress Meeting - Cairo).pdf 
17848  (B-H200-17848-ASI 04 March 2004).pdf 
Cairo March 04 Autopilot Flash 737 March Progress 
Meeting Flash 737 March Progress 
Flash Airlines Autopilot Answer to Questions - 31 Jan 
2005.ppt 
Answers to question_cairo meeting05.ppt 
Action Item Response.ppt (Cairo meeting, 1-30-05 to 2-2-
05) 

1.16.2. Tests and researches conducted by NTSB: 
c.wheel Dennis Grossi NTSB.ppt 

1.16.3. Tests and researches conducted by BEA  
(Trajecto_may05.jpg) 

1.16.4. Tests and researches conducted by MCA: 
Spatial Disorientation Studies 

1.16.5 Systems examination: 
1.16.5.1 Cause(s) for the autopilot disconnect (applied 

also to the accident aircraft) 
1.16.5.2 Cause(s) for “Heading Select” disengage when 

the autopilot is engaged (applied also to the 
accident aircraft) 

1.16.5.3 Availability of autopilot during the captain's 
requests  "autopilot, autopilot" (accident 
aircraft)  

1.16.5.4 MMEL issues associated with operating the 
airplane with FD TO/GA mode inoperative 
(won't stay engaged)  

1.16.5.5 Interlock logic for A/P with the definition of the  
likelyhood (ruled out, not likely, unknown) to the 
various interlocks regarding the role they may 
have played in the autopilot disengagement  

1.16.5.6 The effects of the TOGA bit dropping out and 
way it affects the command bars.  

1.16.5.7 Examination of the selected course compared to 
the selected heading (probability for having 
"dropouts").    

1.16.6 CVR examination: 
1.16.6.1 Examination of the CVR recording for 

indications of A/P and heading select switch 
noises  

1.16.6.2 Examination of CVR at 2.58.15 (when the MSR 
crew says that they heard a message from Flash 
on 121.5).  

1.16.7 FDR  examination: 
1.16.7.1 Spatial disorientation study of the accident flight 

based on the recorded FDR data  
1.16.8  Aileron PCU inspection and teardown (EQA report). 

1.17 Organizational and Management Information 
1.17.1 Flash Airlines 

1.17.1.1 Flash Airlines Air Operator Certificate   (AOC) 
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1.17.1.2 History 
1.17.1.3 Personnels Training and Authorization 

1.17.1.3.1 Maintenance Engineers 
1.17.1.3.2 Cockpit Crews 

1.17.2 Review of oversight by ECAA on 2003 
1.17.3 Relevant Flash Airlines procedures 1.18.3. Relevant Flash 

Airlines procedures: 
1.17.3.1 Flash Airlines procedures regarding use of autopilot  

when recovering from unusual attitudes  
1.17.3.2 Flash Airlines procedures regarding Upset Recovery  

  training  
1.17.3.3 Flash Airlines procedures regarding “training about   

PNF assuming control when the PF is not responding 
to situations, callouts"  

1.17.3.4 Flash Airlines training/operational information  
regarding intervention by the non-flying pilot when 
the flying pilot fails to respond to calls for correcting 
an unsafe situation.  

1.17.3.5 Regularity (or irregularity) rules regarding sleeping 
schedules on and off-duty.  Strategies for obtaining 
adequate rest and managing crew on-duty alertness  

1.17.3.6 General description about Flash Airline. 
1.17.3.7 Labor management issues, growth trends, and main 

competitors.  
1.17.3.8 Egyptian requirements for the training of pilots at an 

airline such as Flash Airlines.  
1.17.3.9 The training that was actually provided to all Flash 

Airlines  
1.17.3.10 Flash Airlines procedures regarding pilots training 

and checking on operation of the auto flight system.  
1.17.3.11 Flash Airlines program for training and checking 

pilots in the field of CRM and human factors (as 
contained in the company training manual)  

1.17.3.12 Flash Airlines pilots procedures for training and 
checking pilots on spatial disorientation 
countermeasures and upset  

1.17.3.13 Flash Airlines  policies regarding use of CRM 
1.17.3.14 Flash Airlines  policies relating to assertiveness and 

company guidelines as to when a first officer should 
take control of an aircraft from a captain. . 

1.17.3.15 Flash Air general company policies related to crew 
communication, assertiveness, and other CRM-
related behaviors  

1.17.3.16 Flash Airlines policies regarding use of the auto 
flight system  

1.17.3.17 Regulations governing operators (like Flash Airlines) 
regarding Oversight audits by ECAA.  

1.17.3.18 Details about the ECAA oversight audit on Flash 
Airlines   
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1.17.3.19 Outcomes of Oversight audits (previous violations, 
fines, or bans levied by ECAA)  

1.17.3.20 Previous violations, fines, or bans levied foreign 
aviation regulatory agencies.  

1.17.3.21 Selected additional information regarding Flash 
Airlines Organization.  

1.17.3.22 Airline Simulator program contract with RAM, 
ECAA letter of approval  

1.17.3.23 Simulator used by Flash Airlines at RAM. 
1.17.3.24 Flash Airlines procedures regarding which pilot (PF 

or PNF) engages the autopilot, Boeing 
recommended practice  

1.17.3.25 Additional information regarding dispatch from SSH  
A- All departures from SSH (accident aircraft) 
B- Extension of the outbound legs before beginning 

the turn 
1.18 Additional Information 
1.19 New Investigation Techniques  

1.19.1 Spatial disorientation :  
Definition 
The way the SD works 
Crew fatigue 
Human related factors 
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Exhibit A Maintenance Records Group Factual Report 
Exhibit B FDR Group Factual Report 

Attachment 1, Tabular data of the accident flight. 
Attachment 2, FDR Plots 
Attachment 3, five plots represent FDR and CVR correlation 
Attachment 4, Summaries of previous flights of the accident aircraft  

Exhibit C CVR Group Factual Report 
CVR Group Factual Report 
Accident flight plan (copy of the flight plan referred to by ATC at 
02:38:05 in the CVR transcript)  
Spelling corrections  

Exhibit D Airplane Performance Group Factual Report 
Airplane Performance Group Factual Report 
Radar Spec formatted.doc (to complement the item C.2 Radar Data, 
General specification).  

Exhibit E Site and Wreckage Group Factual Report 
Exhibit F Operation Group Factual Report  
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New Content versus the old contents 
 
 
Old Content New Content 

Contents 
 

1. Factual Information 
1.1 History of Flight     
1.2 Injury to persons    
1.3 Damage to Aircraft    
1.4 Other Damage     
1.5 Personnel Information    

1.5.1 The captain 
                                                               General 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Contents 
 

1. Factual Information 
1.1 History of Flight     
1.2 Injury to persons    
1.3 Damage to Aircraft    
1.4 Other Damage     
1.5 Personnel Information    

1.5.1 The captain 
1.5.1.1 General 
1.5.1.2 Background information  

i- Beginning of his flying career.  
 
ii- All airlines worked for prior to 

Flash Air  
 
iii- History of military and civilian 

employment as pilot  
 
iv- Retirement dates   
 
v- NA 
 
vi- "All" captain's training records 

(including his last recurrent 
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training.  
 
vii- Personal situation  

 
 1.5.1.3 (72-hour) history of the captain  
1.5.1.4 Interviewing the individuals who 

trained and flew with the captain 
(including ground and simulator 
instructors)  

1.5.1.5 Interviewing CAA inspectors who 
flew with captain.  

1.5.1.6 Interviewing former head of 
operations at Flash Airlines  

1.5.1.7 Additional factual documentation: 
(Captain) 
- Number of days the captain had 

been working since his last day 
off.  

- Captain interpersonal 
characteristics, including 
perceptions of fellow pilots 
regarding their capability for 
assertiveness.  

- Familiarity of the two flight crew 
members with each other. 
(Including number of legs flown 
together this trip, number of legs 
flown together in the last 30 
days.   

- Description of how well the 
flying crew got along.  

- Reported proficiency 
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1.5.2 The F/O 
                                                            General 

information. Outcome and 
comments from training records 
and proficiency check forms.  

- Spatial disorientation or upset 
recovery training received at 
Flash Air or in the military.  

- Captain’s flying proficiency and 
cockpit style from fellow pilots, 
instructors, and/or check pilots.  

- Flash Airlines chief pilot view 
regarding the departure 
procedure from SSH, based on 
company procedures. 

- Number of departures from SSH 
previously made by the captain 
(day and night)  

- The captain's time on Russian 
aircraft (MiG-21). (dates and 
number of hours). ADI display 
configuration in comparison with 
B737-300 ADI display.   

- The captain's time on American 
military transport  aircrafts 
(C130). (dates and number of 
hours). ADI display 
configuration in comparison 
with B737-300 ADI display.  

 
 

 
1.5.2 The F/O 

1.5.2.1 General 
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1.5.2.2 Background Information   
i- Beginning of his flying career.  
ii- All airlines worked for prior to 

Flash Air  
iii- "All" F/O training records at Flash 

(including his last recurrent 
training.  

iv- Personal situation  
 

1.5.2.3 (72-hour) history of the F/O  
1.5.2.4 Interviewing the individuals who 

trained and flew with the F/O 
(including ground and simulator 
instructors)  

1.5.2.5 Interviewing CAA inspectors who 
flew with F/O.  

1.5.2.6 Interviewing former head of 
operations at Flash Airlines  

1.5.2.7 Additional factual    
            documentation:(F/O) 

- Number of days the F/O had 
been working since his last day 
off.  

- F/O interpersonal 
characteristics, including 
perceptions of fellow pilots 
regarding their capability for 
assertiveness.  

- Reported proficiency 
information. Outcome and 
comments from training records 
and proficiency check forms.  
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1.5.3 The Observer 
                                                    General 
 
 
 
 
 
 

1.5.4 Maintenance Engineer 
1.6 Airplane Information 

1.6.1 Airplane History   
1.6.2 Cockpit Instrumentation  

1.6.2.1 Electronic Attitude Direction Indicator 
(EADI) 

1.6.2.2 Electronic Horizontal Situation Indicator 
(EHSI) 

1.6.3 Lateral Flight Control System  
1.6.4 Autoflight System  

1.6.4.1 Autopilot System 
1.6.4.2 DFCS Mode 

 
 
 

- Spatial disorientation or upset 
recovery training received at 
Flash Air  

- F/O’s flying proficiency and 
cockpit style from fellow pilots, 
instructors, and/or check pilots.  

 
 
 

1.5.3 The Observer 
General 
Beginning of his flying career 
Interview with Brother of observer Pilot 
CAA regulations regarding observation time 
Flash Airline policy regarding observation time 
 
 
1.5.4 Maintenance Engineer 

1.6 Airplane Information 
1.6.1 Airplane History   
1.6.2 Cockpit Instrumentation  

1.6.2.1 Electronic Attitude Direction Indicator 
(EADI) 

1.6.2.2 Electronic Horizontal Situation Indicator  
(EHSI) 

1.6.3 Lateral Flight Control System  
1.6.4 Autoflight System  

1.6.4.1 Autopilot System 
1.6.4.2 DFCS Mode 

Operation of the FD vertical bar with  
“Heading Select” disengagement as  
the AP engages.  
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1.6.4.3 Flight Director 

1.6.5 Engines 
1.6.6 Airplane Maintenance 

1.6.6.1 Maintenance Records 
 

1.6.6.1.1 Maintenance Program 
Summary- Flash Airlines 
B737-300 

1.6.6.1.2 Last Heavy Check 
1.6.6.1.3 Repairs and Alterations 
1.6.6.1.4 Aircraft Total Hours and 

Cycles 
1.6.6.1.5 Weight and Balance Summary 
1.6.6.1.6 Engines CFM56-3C-1 
1.6.6.1.7 Engines Monitoring System 
1.6.6.1.8 Flight Data Recorder/ Cockpit 

Voice Recorder 
1.6.6.1.9 Aircraft Status 

1.6.6.1.9.1 Minimum Equipment 
List (MEL) 

1.6.6.1.9.2 Aircraft Condition 
Report (A/C Deferred 
Defects) 

1.6.6.1.9.3 Type Certificate Data 
Sheet 

1.6.6.1.9.4 Supplemental Type 
certificate 

1.6.6.1.9.5 Aircraft Directives 
(AD’s) and Service 
Bulletins (SB) 
Summary 

 
1.6.4.3 Flight Director 

1.6.5 Engines 
1.6.6 Airplane Maintenance 

1.6.6.1 Maintenance Records 
 

1.6.6.1.1 Maintenance Program Summary-  
Flash Airlines B737-300 
 

1.6.6.1.2 Last Heavy Check 
1.6.6.1.3 Repairs and Alterations 
1.6.6.1.4 Aircraft Total Hours and Cycles 
 
1.6.6.1.5 Weight and Balance Summary 
1.6.6.1.6 Engines CFM56-3C-1 
1.6.6.1.7 Engines Monitoring System 
1.6.6.1.8 Flight Data Recorder/ Cockpit  

Voice Recorder 
1.6.6.1.9 Aircraft Status 

1.6.6.1.9.1 Minimum Equipment List  
(MEL) 
1.6.6.1.9.2 Aircraft Condition Report  

(A/C Deferred Defects) 
 

1.6.6.1.9.3 Type Certificate Data  
Sheet 

1.6.6.1.9.4 Supplemental Type  
certificate 

1.6.6.1.9.5 Aircraft Directives (AD’s) 
and  
Service Bulletins (SB)  
Summary 
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1.6.6.1.9.6 Prior Discrepancies/ 
Accidents Involvement 
SU-ZCF 

1.6.6.1.9.7 Logbook Forms 
 

 
1.6.6.2 Contracted Repair Stations Listing 
1.6.6.3 Maintenance Performance on the 

A/C before the Accident Flight 
  
 
 
 
 
 
 
 
 
 

 
1.6.7 Weight and Balance  
 

1.7 Meteorological Information 
1.8 Aids to Navigation 

1.8.1 Maps, charts, etc. 
1.8.2 Sharm el-Sheikh Radar 
1.8.3 Hurgada Radar 

 
1.9 Communications 

1.9.1 ATC communications/ Transcript  
1.10 Aerodrome Information 
1.11 Flight Recorders 

1.6.6.1.9.6 Prior Discrepancies/  
Accidents Involvement  
SU-ZCF 

1.6.6.1.9.7 Logbook Forms 
 

 
1.6.6.2 Contracted Repair Stations Listing 
1.6.6.3 Maintenance Performance on the A/C 

before the Accident Flight 
1.6.6.4 The maintenance log sheets for the flights  

after 12/31/03  
1.6.6.5 The lack of write-ups on the TOGA 

problem  
and slat indication that existed on the 
entire  

25-hours of FDR. (maintenance action 
done. 

 MEL implications )  
  

 
1.6.7 Weight and Balance  
 

1.7 Meteorological Information 
1.8 Aids to Navigation 

1.8.1 Maps, charts, etc. 
1.8.2 Sharm el-Sheikh Radar 
1.8.3 Hurgada Radar 

 
1.9 Communications 

1.9.1 ATC communications/ Transcript 
1.10 Aerodrome Information 
1.11 Flight Recorders 
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1.11.1 Flight Data Recorder 
1.11.2 Cockpit Voice Recorder 

1.12 Wreckage and Impact Information 
1.12.1 Scope of Sight and Wreckage group Field Note 
1.12.2 Recovery Operation  
1.12.3 Partial List of the Recovered Wreckage  
1.12.4 Initial Observation 
1.12.5 Wreckage Databases and Photos  

1.13 Medical and Pathological Information  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.14 Fire  
1.15 Survival Aspects  
1.16 Tests and Research  

1.16.1 Performance Evaluation 
1.16.2 Baseline Simulation 
1.16.3 Hypothetical Faults resulting in a rolling 

moment 
1.16.4 Multi-Purpose Engineering Cab Simulator 

1.16.4.1 Tests conducted in the M-Cab 

1.11.1 Flight Data Recorder 
1.11.2 Cockpit Voice Recorder 

1.12 Wreckage and Impact Information 
1.12.1 Scope of Sight and Wreckage group Field Note  
1.12.2 Recovery Operation  
1.12.3 Partial List of the Recovered Wreckage  
1.12.4 Initial Observation 
1.12.5 Wreckage Databases and Photos  

1.13 Medical and Pathological Information 
    1.13.1. Egyptian Air Force – Medical Board Report 

1.13.2. Medical factors related to SD (Spatial 
Disorientation) 
A. FAA advisory Circular regarding SD 
B- MCA study regarding SD 
C- Medical records for the captain related to any  

of the conditions conducive to spatial 
disorientation. 
  

1.13.3. Most recent medical certification.  
1.13.4. General health information for each crew 
member  
1.13.5. Toxicological testing . 
1.13.6. Last civil medical check for Captain  

1.14 Fire  
1.15 Survival Aspects  
1.16 Tests and Research  

1.16.1. Tests and researches conducted by Boeing and 
Honeywell: 
 
1.16.1.0. General Overview of Boeing Process_ 

Kinematic Consistency: 
(CairoMarch04Slides March Progress Meeting 
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- Cairo.pdf) 
(Kincon and Simulation.ppt) 

 
1.16.1.1. Estimated accident flight path, calculated from 
FDR data: (FlightPathMap.pdf) 
 
1.16.1.2. FDR data plots (presented by Boeing) 

- FDR Data accident flight - FDR plot.pdf 
(some selected parameters 24 Feb 04) 

 Longitudinal axis 
 Lateral axis 

- FIG_1_LATERAL_EVENT.pdf (Time 
aligned FDR data 28 March 05) 
Overbank during A/P turn- Lateral axis 

- FIG_2_LONG_EVENT.pdf (Time 
aligned FDR data 28 March 05) 
Overbank during A/P turn- Longitudinal 
axis 

- FIG_3_LATERAL_GROUNDROLL_T
AKEOFF.pdf (Time aligned FDR data 
28 March 05) 
Overbank during A/P turn- Lateral axis, 
Ground Roll 

- FIG_4_LATERAL_AFTER_EVENT_T
RIM.pdf (Time aligned FDR data 28 
March 05) 
Overbank during A/P turn- Lateral axis, 
Climbout after event 

- FDR Parameter Review, B-H200-
17884-ASI, 3 May 2004 (ATT For 
Decoding Grid.pdf) 

1.16.1.3. Simulator Match accident flight: 



 21 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- SimMatchaccidentflight 24-2-04.pdf 
(Simulation Match, FDR-Kincon-
Simulation) 

- SimMatchpreviousflight 24-2-04.pdf 
(FDR-Kincon-Simulation match 24-2-
04) 

- HEA_PQ294_prevfltSIM.pdf (26 Feb 
2004, base lines, FDR-Kincon-Sim 
prvious flight) 

- HEA_PQ294_baselineSIM.pdf (26 Feb 
2004, base lines, FDR-Kincon-Sim) 

- HEA_PQ294_FDR_data.pdf (FDR Data 
accident flight - Boeing -26 Feb 04 Fig's 
1, 2) 

- HEA_PQ294_kincon (includes roll 
rate).pdf (FDR Data accident flight - 
plotted by Boeing (some selected 
parameters)-26 Feb 04 Fig's 3, 4 

- HEA_PQ294_WindsSIM29402to29442.
pdf (26 Feb 04 Fig's 23- 25 

- 17871 encl 4 (B-H200-17871-ASI 31 
March 2004).pdf (enclosure 4 (B-H200-
17871-ASI 31 March 2004). Boeing 
plots 

- M Cab Recovery (Piloted Recovery.xls) 
- Simulation Scenario (Simulation 

Scenario Status20 Sep.,04.xls) 
- Simulation Scenario (Simulation 

Scenario Status 27-30 Sep, 04.xls) 
1.16.1.4. Simulated Failures: 

- HEA_PQ294_Simulated_Failures 
Spoilers, LE Slats.pdf (FDR-norm 
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simulation-simulation with spoilers 
failures) 

 Right outboard flight spoilers (#7) 
Hardover simulation (hardover 
starts at 92391) 

 Left outboard flight spoilers (#2) 
Hardover simulation (hardover 
starts at 92391) 

 Right outboard flight spoilers (#7) 
Float simulation (floats starts at 
92391) 

 Left outboard flight spoilers (#2) 
Float simulation (floats starts at 
92391) 

 Critical right wing leading edge 
slat # 6 extends 

 Critical left wing leading edge slat 
# 1 extends 

- Fig 40-43 Lateral Control Jams.pdf 
(FDR, normal simulation, simulation 
with spoilers fault) 

 Longitudinal Axis, simulated right 
wing spoiler cable jam 

 Longitudinal Axis, simulated F/O’s 
wheel jam 

- Hypothetical Scenario, Right Side Cable 
Jam Induces Right Roll (Right Side 
Cable Jam Effects.ppt) 

 
1.16.1.5. FDR 25 Hour Data- Observations 

(CairoMarch04Slides (March Progress 
Meeting - Cairo).pdf) 
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1.16.1.6. FDR-CVR Overlay 

FDR-CVROverlay.pdf, FDR-CVR Overlay 
3R2.pdf (21-June 2004) 
CVR- FDR Correlation 
(CVRFDRCorrelation-1 NTSB.xls) 

 
1.16.1.7. Ailerons system 

- IPC wheel posn xducer PW.pdf (Details 
about the wheel posn xducer- Part 
Catalog Maintenance)  

- CairoMarch04Slides (March Progress 
Meeting - Cairo).pdf 

- Aileron PCU Control Valve.ppt 
- ControlWheelBias.pdf, 

CairoMarch04Slides (March Progress 
Meeting - Cairo).pdf 

- AileronFloat.pdf (PQ294 FDR Aileron 
Position, Aileron Float from Airload) 

- M-Cab Wheel (Flight Director Results 
Boeing.xls) 

- Force vs Wheel.ppt 
- Cor8tmp PCU correction.ppt  
- Aileron PCU EQA Field Note Summary 

(Aileron PCU EQA Field Note 
Summary.ppt) 

- Aileron PCU EQA Report (Aileron 
PCU EQA Report.pdf) 

 
1.16.1.8. Master Caution: 

CairoMarch04Slides (March Progress Meeting 
- Cairo).pdf 
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1.16.1.9. Auto Flight Systems 

- 17833 (B-H200-17833-ASI 12 Feb 
2004).pdf 

- CairoMarch04Slides (March Progress 
Meeting - Cairo).pdf  

 Relevant Figures 
 737-300 (PQ294) Flight Director 

Control Law  (see also 
FDControlLaw.pdf file) 

 FD Display 
 Times of Example Display Photos 

- M-Cab Flight Director Commands 
(Flight Director Results Boeing.xls) 

- Display Architecture (Display 
Architecture.ppt) 

- Cairo March 04 Autopilot Flash 737 
March Progress Meeting Flash 737 
March Progress Meeting - Cairo.pdf 

 Autopilot Engagement 
o Observation 
o Autopilot Engage Logic 
o Autopilot Engage Attempt- 

with Time Aligned Data 
o Autopilot Engage Attempt- 

with CVR Data 
o Estimated Autopilot 

Availability 
- AP Actuator description and Scenario 

12 info b.pdf, AP Actuator description 
and Scenario 12 info 2.ppt  

- Scenario 12 ver 2.ppt (Rev - 3 Feb 05) 
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- Honeywell SP-300 DFCS B737-300.ppt 
- Flash Airlines Presentation SP-300 

DFCS Health Monitoring 
Honeywell.ppt 

 
 

1.16.1.10. Flash Airlines AI236 RAM Simulator 
Configuration (Flash Airlines AI236 RAM 
Simulator Configuration.htm, 
Program_Pins.pdf) 

 
1.16.1.11. Boeing response to raised questions.doc 

References 
17833 (B-H200-17833-ASI 12 Feb 
2004).pdf 
CairoMarch04Slides (March Progress 
Meeting - Cairo).pdf 
17848  (B-H200-17848-ASI 04 March 
2004).pdf 
Cairo March 04 Autopilot Flash 737 March 
Progress Meeting Flash 737 March Progress 
Flash Airlines Autopilot Answer to 
Questions - 31 Jan 2005.ppt 
Answers to question_cairo meeting05.ppt 
Action Item Response.ppt (Cairo meeting, 1-
30-05 to 2-2-05) 
 

 
 

1.16.2. Tests and researches conducted by NTSB: 
c.wheel Dennis Grossi NTSB.ppt 
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1.16.3. Tests and researches conducted by BEA  
(Trajecto_may05.jpg) 

 
 
 
1.16.4. Tests and researches conducted by MCA: 

Spatial Disorientation Studies 
 
 

1.16.5 Systems examination: 
1.16.5.1 Cause(s) for the autopilot 

disconnect (applied also to the 
accident aircraft) 

1.16.5.2 Cause(s) for “Heading Select” 
disengage when the autopilot is 
engaged (applied also to the 
accident aircraft) 

1.16.5.3 Availability of autopilot during 
the captain's requests  "autopilot, 
autopilot" (accident aircraft)  

1.16.5.4 MMEL issues associated with 
operating the airplane with FD 
TO/GA mode inoperative (won't 
stay engaged)  

1.16.5.5 Interlock logic for A/P with the 
definition of the  likelyhood (ruled 
out, not likely, unknown) to the 
various interlocks regarding the 
role they may have played in the 
autopilot disengagement  

1.16.5.6 The effects of the TOGA bit 
dropping out and way it affects 
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1.17 Organizational and Management Information 
1.17.1 Flash Airlines 

1.17.1.1 Flash Airlines Air Operator 
Certificate   (AOC) 

1.17.1.2 History 
1.17.1.3 Personnels Training and 

Authorization 
1.17.1.3.1 Maintenance Engineers 

Cockpit Crews 
1.17.2 Review of oversight by ECAA on 2003 

 

the command bars.  
1.16.5.7 Examination of the selected 

course compared to the selected 
heading (probability for having 
"dropouts").    

1.16.6 CVR examination: 
1.16.6.1 Examination of the CVR 

recording for indications of A/P 
and heading select switch noises  

1.16.6.2 Examination of CVR at 2.58.15 
(when the MSR crew says that 
they heard a message from Flash 
on 121.5).  

1.16.7 FDR  examination: 
1.16.7.1 Spatial disorientation study of the 

accident flight based on the 
recorded FDR data AI 081 

 
1.16.8  Aileron PCU inspection and teardown (EQA 

report):  
 

1.17 Organizational and Management Information 
1.17.1 Flash Airlines 

1.17.1.1 Flash Airlines Air Operator Certificate  
(AOC) 

1.17.1.2 History 
1.17.1.2 Personnels Training and 

Authorization 
1.17.1.2.1. Maintenance Engineers 
1.17.1.2.2. Cockpit Crews 

1.17.2 Review of oversight by ECAA on 2003 
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1.17.3 Relevant Flash Airlines procedures 1.18.3. 
Relevant Flash Airlines procedures: 
1.17.3.1 Flash Airlines procedures regarding 

use of autopilot  
when recovering from unusual 
attitudes  

1.17.3.2 Flash Airlines procedures regarding 
Upset Recovery  

  training  
1.17.3.3 Flash Airlines procedures regarding 

“training about   PNF assuming 
control when the PF is not responding 
to situations, callouts"  

1.17.3.4 Flash Airlines training/operational 
information  regarding intervention by 
the non-flying pilot when the flying 
pilot fails to respond to calls for 
correcting an unsafe situation.  

1.17.3.5 Regularity (or irregularity) rules 
regarding sleeping schedules on and 
off-duty.  Strategies for obtaining 
adequate rest and managing crew on-
duty alertness  

1.17.3.6 General description about Flash 
Airline.  

1.17.3.7 Labor management issues, growth 
trends, and main competitors.  

1.17.3.8 Egyptian requirements for the training 
of pilots at an airline such as Flash 
Airlines.  

1.17.3.9 The training that was actually 
provided to all Flash Airlines  
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1.17.3.10 Flash Airlines procedures regarding 
pilots training and checking on 
operation of the auto flight system. AI 
204 

1.17.3.11 Flash Airlines program for training 
and checking pilots in the field of 
CRM and human factors (as contained 
in the company training manual)  

1.17.3.12 Flash Airlines pilots procedures for 
training and checking pilots on spatial 
disorientation countermeasures and 
upset  

1.17.3.13 Flash Airlines  policies regarding use 
of CRM. 

1.17.3.14 Flash Airlines  policies relating to 
assertiveness and company guidelines 
as to when a first officer should take 
control of an aircraft from a captain.  

1.17.3.15 Flash Air general company policies 
related to crew communication, 
assertiveness, and other CRM-related 
behaviors  

1.17.3.16 Flash Airlines policies regarding use 
of the auto flight system  

1.17.3.17 Regulations governing operators (like 
Flash Airlines) regarding Oversight 
audits by ECAA.  

1.17.3.18 Details about the ECAA oversight 
audit on Flash Airlines   

1.17.3.19 Outcomes of Oversight audits 
(previous violations, fines, or bans 
levied by ECAA)  
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1.18 Additional Information 
1.19 New Investigation Techniques 

 
 
 
 
 

Exhibit A Maintenance Records Group Factual Report 
Exhibit B FDR Group Factual Report 
 
 
 

1.17.3.20 Previous violations, fines, or bans 
levied foreign aviation regulatory 
agencies.  

1.17.3.21 Selected additional information 
regarding Flash Airlines Organization.  

1.17.3.22 Airline Simulator program contract 
with RAM, ECAA letter of approval  

1.17.3.23 Simulator used by Flash Airlines at 
RAM,  

1.17.3.24 Flash Airlines procedures regarding 
which pilot (PF or PNF) engages the 
autopilot, Boeing recommended 
practice  

1.17.3.25 Additional information regarding 
dispatch from SSH  
A- All departures from SSH (accident 
aircraft) 
B- Extension of the outbound legs 
before beginning the turn 

 
1.18 Additional Information 
1.19 New Investigation Techniques  

1.19.1 Spatial disorientation :  
Definition 
The way the SD works 
Crew fatigue 
Human related factors 

Exhibit A Maintenance Records Group Factual Report 
Exhibit B FDR Group Factual Report 

Attachment 1, Tabular data of the accident flight. 
Attachment 2, FDR Plots 
Attachment 3, five plots represent FDR and CVR 
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Exhibit C CVR Group Factual Report 
 
 
 
Exhibit D Airplane Performance Group Factual Report 
 
 
 
Exhibit E Site and Wreckage Group Factual Report 
Exhibit F Operation Group Factual Report  

 
 

correlation 
Attachment 4, Summaries of previous flights of the 
accident aircraft  

Exhibit C CVR Group Factual Report 
CVR Group Factual Report 
Accident flight plan (copy of the flight plan referred to 
by ATC at 02:38:05 in the CVR transcript)  

Exhibit D Airplane Performance Group Factual Report 
Airplane Performance Group Factual Report 
Radar Spec formatted.doc (to complement the item C.2 
Radar Data, General specification)  

Exhibit E Site and Wreckage Group Factual Report 
Exhibit F Operation Group Factual Report 
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1.5.1 The Captain 
 
1.5.1.2. Background information. 
 

i- Beginning of his flying career.  
Refer to captain CV, and his training records item 1.5.1.2 (vi) 

 
ii- All airlines worked for prior to Flash Air  

 
• The captain joined the A.R.E. Military Aviation College on 

September 1968, and was graduated on May 1970 
• He continued working as military pilot at A.R.E. Air Force since that 

date flying the L29, MIG17, MIG21, Buffalo (Dash 5), C130 types 
until he retired from the A.R.E. Air Force at the beginning of 2000  

• He joined Scorpio Aviation working as a civil pilot on ATR 42 from 
March, 2000 up to December, 2001. 

• He joined Flash Airline working as a civil pilot on B737-300 from 
February 2003  until 4 January 2004 (accident date) 

 
(All his flying hours were flown as PIC) 
 

iii- History of military and civilian employment as pilot  
The captain flew as a fighter pilot on L29, Mig17, Mig21 since his 
graduation until 1983. He then flew as a military transport pilot from 
that date on Buffalo and C130 until his retirement from the Air Force 
at the beginning of 2000. 
(Refer to previous item) 

 
iv- Retirement dates from A.R.E Air Force.  

Captain has retired from A.R.E. Air Force beginning of 2000 
 

v- History of position flown for specific aircraft, and dates of upgrades (i.e., 
copilot to captain)  
Refer to page 14 of the Factual Report 
 

vi- "All" captain's training records (including his last recurrent training).  
 
 
 
 
 
 
 
 
 
 
 
 
 

Curriculum Vitae: 
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Certificate, A.R.E. Air Force Head Quarter, Training Department 
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Number of Training Flying Hours for Captain/ Khedr Abdallah at Scorpio Aviation (15 
June 2000) 

 
 



 36

Proficiency Checks at Scorpio Aviation: 
17 June 2000 



 37

8 December 2000 
 



 38

17 June 2001 

 
 
 
 



 39

12 December 2001 
 



 40

Fixed Base Simulator Training: 

 
 
 
 



 41

 



 42

 



 43

 



 44

Full Flight Simulator Training: 

 
 
 
 



 45

 



 46

 



 47

 



 48

 
 



 49

 



 50

 



 51

 

 



 52

Proficiency Check: 
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 54

Base Flight Training: 
 

 



 55

Company Oral Test 
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 57

Line Training: 
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 60

Line Check: 
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 62

Recurrent Training: 
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vii- Personal situation  

 
The captain was married and had 3 children ages 29, 25 and 18 years. 
The eldest son is married and is doing post graduate studies in USA. The 
second son is an engineer. The youngest daughter is still studying in 
university. 
The captain has no known problems of any kind. He is known to be 
devoted to his family. He did not suffer from any abnormal health or 
social problem.  
(Refer also to page 72 of the Factual Report (Interviews regarding 
Captain Kheider Abdullah) 

 
1.5.1.3. 72-hour history of the captain:      

 
Refer to interviews on page 73 of the FR.  
The captain and F/O left Cairo to SSH on January 1st, 2004 as 
passengers on Flash Airline flight departing Cairo at 15:00 GMT                          
No more factual information could be obtained regarding the 72-hour 
history. 
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1.5.1.4. Interviewing the individuals who trained and flew with the captain (including 

ground and simulator instructors)  
 

Interview with Captain/ Essam Eldin Brahmin Chief Pilot and 
instructor ATR 42 Scorpio Airlines during the period of 

employment of Captain/ Khedr in this Airline. 
 

- How well did you know Captain/ Khedr? 
He was a colleague during work at the Egyptian Air force and when he joined 
Scorpio, we worked together as I was Chief Pilot. I was in charge of organizing his 
flying schedule and monitoring his standard through line checks. 
He was a well disciplined pilot, observed his flying schedule without any problems, 
was always careful to observe duty time limitation and rest periods, had good relations 
with his colleagues, was cheerful with his crew and always prepared his flight 
carefully. 
During line check he performed well. He was attentive to his work, communicated 
well with his crew and was not tense. His previous experience on military air transport 
made him comfortable in flying commercial air transport with relation to route 
experience and airway flying requirements. 

      
- What routes were flown at this time? 

Mainly domestic flights. 
 
- Was Sharm El Sheikh one of your common destinations? 

 Yes. 
 

- What was the common departure procedure Followed out of Sharm El Sheikh? 
The standard procedure followed was depending on the runway in use a turn was 
initiated towards the sea while climbing in a wide pattern to cross the VOR 11000 Ft 
to proceed on the 306 Radial to Cairo. 
 

- Did you as chief pilot and instructor see or have any report of any kind about 
Captain/ Khedr? 
All comment and observations were good Captain and comfortable to work, always 
well prepared for his flight and kept his cockpit organized. 
 

- Why did he leave Scorpio? 
He left when the company stopped operations.    
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Interview with Captain/ Emad Sallam Instructor Pilot on C130  
In the Egyptian Air force  

At the time Captain/ Khedr started to fly in the military air transport. 
 

- How well did you know Captain/ Khedr? 

As a pilot in the Air force we were colleagues although he was more senior than I, 
when he moved from the fighter squadrons to the air transport and when assigned to 
the C 130 I was an instructor and when he was assigned to training flights under my 
command was very willing and had no attitude about my being instructor with less 
seniority, he was always eager to learn and very attentive in the cockpit had no 
problem in asking for information from the crew with him and did not exercise 
unnecessary authority due to his rank, listened well to comments and observations of 
all the crew members without regard to rank and seniority was cheerful  but well 
disciplined his training progress was standard.      
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1.5.1.5. Interviewing CAA inspectors who flew with captain. 

Interviews to be carried out by OPS group 
 

1.5.1.6. Interviewing former head of operations in Flash Airlines  
(No official former head of operation in Flash Airlines) 
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1.5.1.7. Additional factual documentation (Captain)  
Number of days the captain had been working since his last day off.  
 

 
 
Note:  
The captain and F/O left Cairo to SSH on January 1st, 2004 as  passengers on 
Flash Airline flight departing Cairo at 15:00 GMT                          
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Captain interpersonal characteristics, including perceptions of fellow pilots 
regarding their capability for assertiveness.  
All available information is available in pages 72-73 Factual Report 
 
Familiarity of the two flight crew members with each other. (Including number 
of legs flown together this trip, number of legs flown together in the last 30 
days.   
According to the available information, the accident flight was the 3rd sector in 
the last 24 hours.  
 
Description of how well the flying crew got along. No information available 
 
Reported proficiency information. Outcome and comments from training 
records and proficiency check forms.  
Refer to 1.5.1.2 (vi) 
 
Spatial disorientation or upset recovery training received at Flash Air or in the 
military. AI196 
  According to CAA regulations, Spatial Disorientation training is not 
mandatory 
No available documents from Flash Airline concerning SD training. 
Some verbal reports from the Egyptian Air Force are available concerning the 
captain SD training the time he was serving in the Egyptian Air Force as a 
military fighter pilot. 
Inputs from different investigation partners are needed. 
According to and CAA regulations, Upset Recovery training is not mandatory  
Upset Recovery Training recommendation should be included in the 
Recommendations Chapter.  
 
Captain’s flying proficiency and cockpit style from fellow pilots, instructors, 
and/or check pilots. 
Refer to 1.5.1.4 and 1.5.1.2 (vi) 
 
Flash Airlines chief pilot view regarding the departure procedure from SSH, 
based on company procedures 
According to Chief Captain Flash Airline and all other pilots questioned about 
departure procedure from SSH, all agree that a turn towards the sea is initiated 
with a bank angle depending on available rate of climb and captain’s discretion 
to cross the VOR on course radial 306 at or above 10500 ft. 
 
Number of departures from SSH previously made by the captain (day and 
night)  
 
 Within the last month, the captain has made five departures from SSH 
including the accident flight. 
(SAT 03-Jan-04 (night), FRI 02-Jan-04 (night), THU 25-Dec-03 (night), WED 
24-Dec-03 (day) and TUE 23-Dec-03 (day)) 
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The captain's time on Russian aircraft (MiG-21). Hercules transport  aircrafts 
C130 (dates and number of hours). ADI display configuration in comparison 
with B737-300 ADI display.   
Refer to captain CV, and item 1.5.1.2 (vi) 
 
For B737-300 ADI refer to 1.16.1.9 (reference CairoMarch04Slides (March 
Progress Meeting - Cairo).pdf  file) 
 

Comparison with ADI Displays for other airplanes types might be made by the OPS group if 
needed 
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1.5.2. The First Officer 
 
1.5.2.2. Background information . 
 

i- Beginning of his flying career.  
 

- The F/O began his ground training on the aircraft type 737-300 at 
Luxor Airway from 4 May 2002 to 16 May 2002 

- The F/O completed the Full Flight Simulator Training and the 
Flight Training at Flash Airline on 30 June 02  

 
ii- All airlines worked for prior to Flash Air  

Refer to previous item 
 

iii- "All" F/O training records at Flash (including his last recurrent training).  
All flying hours before Flash were different training phases 
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License Renewal Form (Boeing 737-500): 
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Certificate of Validity of a license:  
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Copy of the Commercial Pilot license: 
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B737-500 Transition Training: 



 80

 



 81

Proficiency Check (June 30, 02): 
 



 82
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Note: 
Heliopolis Airline operation ceased operation and Flash Airline took over its traffic rights and 
operated under the name of Flash Airline 
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Flight Training (August 12, 02): 
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Flight Deck Ground Training/ Competency Check/ General Emergency (22-05-02): 
 



 88



 89
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 93
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iv- Personal situation  

To be completed by the OPS Group 
 
1.5.2.3. 72-hour history of the F/O:      

Refer to interviews included in pages 72-73 of the Factual Report 
 

1.5.2.4. Interviewing the individuals who trained and flew with the F/O (including 
ground and simulator instructors)  
None available 

 
1.5.2.5. Interviewing CAA inspectors who flew with F/O.  

Interviews to be carried out by OPS Group 
 

1.5.2.6. Interviewing former head of operations at Flash Airlines  
             (No official former head of operation in Flash Airlines) 

 
1.5.2.7. Additional factual documentation (F/O)  
 

Number of days the F/O had been working since his last day off.  
Refer to Factual Report 

 
F/O interpersonal characteristics, including perceptions of fellow pilots 
regarding their capability for assertiveness.  
All available information is available in pages 72-73 Factual Report 

 
Reported proficiency information. Outcome and comments from training 
records and proficiency check forms.  
Refer to 1.5.2.2 (iii) 
 
Spatial disorientation or upset recovery training received at Flash Air AI196 
According to CAA regulations, Spatial Disorientation training is not 
mandatory 
No available documents from Flash Airline concerning SD training. 
Inputs from different investigation partners are needed. 
According to and CAA regulations, Upset Recovery training is not mandatory  
Upset Recovery Training recommendation may be included in the 
Recommendations Chapter.  
 
F/O’s flying proficiency and cockpit style from fellow pilots, instructors, 
and/or check pilots.  
Not available 
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1.5.3 The Observer  
 
Background: 
 
The Observer “Ashraf Abdel Hamid” was completing his training as a first officer for Flash 
Airlines.   
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Beginning of his flying career:  
 
Training at USA 
 
ISIS Airman Report                 CAIS Information - Basic Information     
 Cert Pfx:     Cert No: 2440980    Cert Sfx:     Soc.Sec.No:  620480104      
Name:  ABDELHAMID, ASHRAF                                 Name Sfx:         
DOB:   1961 10 25 Sex: M  Hair:  BROWN  Eyes:  BROWN     Ht:  68 Wt:  154   
 POB:   CAIRO, EGYPT                                                         
 Status:             Info:      Name/Address Source:  Airm                   
Date of Address Update:  2004 03 10  Citizenship:  USA                      
Street:  PO BOX 414                        County: 065                      
 City:    PALM DESERT        State: CA  Zip: 92261-0414                      
 Country:                                                                    
                                                                             
 TOT CIVIL HOURS: 03750        TOT MIL HOURS: 00400                          
---------------------------------------------------------------------------- 
 
ISIS Airman Report                       CAIS Information - Medical         
 Cert Pfx:     Cert No: 2440980    Cert Sfx:                 Information     
Medical Information for: ABDELHAMID, ASHRAF                                 
  Class:              First                                                  
  Certificate Desc.:  LIMITED                                                
  Medical Date: 2003 01 28   Medical ID#: 200001408794                       
  Restriction:                                                               
   MUST HAVE AVAILABLE GLASSES FORNEAR VISION.                               
---------------------------------------------------------------------------- 
 
ISIS Airman Report                       CAIS Information - Certificate      
 Cert Pfx:     Cert No: 2440980    Cert Sfx:                 Information      
  Specl Purp Pilot Info         ABDELHAMID        ASHRAF                      
  Cert-Level:  COMMERCIAL PILOT (FOREIGN BASED)                               
  Rating/Level:                                                               
   AIRPLANE SINGLE ENGINE LAND/COMMERCIAL PILOT (FOREIGN BASED)               
   INSTRUMENT AIRPLANE/COMMERCIAL PILOT (FOREIGN BASED)                       
  Type Rating/Level:                                                          
  Date of Issue: 1991 10 17   OrgDOI:               Update Date: 1991 10 17   
           Seal: Black        Cert Status:  Active                            
---------------------------------------------------------------------------- 
 
ISIS Airman Report                       CAIS Information - Certificate    
 Cert Pfx:     Cert No: 2440980    Cert Sfx:                 Information    
  Specl Purp Pilot Info         ABDELHAMID        ASHRAF                    
  Certificate Limitations                                                   
  ISSUED ON BASIS OF AND VALID ONLY WHEN ACCOMPANIED BY CANADIAN 
PILOT LICENSE NO. C275467. ALL LIMITATIONS AND RESTRICTIONS ON THE 
CANADIAN PILOT LICENSE APPLY. NOT VALID FOR AGRICULTURAL AIRCRAFT 
OPERATIONS.      
  INSTRUMENT AIRPLANE (U.S. TEST PASSED).                                   
---------------------------------------------------------------------------- 
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ISIS Airman Report                       CAIS Information - Certificate      
 Cert Pfx:     Cert No: 2635768    Cert Sfx:                 Information      
  Pilot Information for:        ABDELHAMID        ASHRAF                      
  Cert-Level:  AIRLINE TRANSPORT PILOT                                        
  Rating/Level:                                                               
   AIRPLANE MULTIENGINE LAND/AIRLINE TRANSPORT PILOT                          
  Type Rating/Level:                                                          
  Date of Issue: 2000 06 15   OrgDOI:               Update Date: 2001 06 21   
           Seal: Blue         Cert Status:  Active                            
---------------------------------------------------------------------------- 
 
ISIS Airman Report                 CAIS Information - Previous Certificate 
 Cert Pfx:      Certificate No: 2440980     Cert Sfx:                       
Previous Certificate for: ABDELHAMID        ASHRAF                         
                                                                            
 Previous Certificate Information:                                          
  Pfx  Cert Num.   Sfx  Cert Date   Cert Level/Type                         
 
  NO PREVIOUS CERTIFICATE INFORMATION AVAILABLE                             
---------------------------------------------------------------------------- 
 
ISIS Accident/Incident (AID) Report              Airman Accident/Incident  
Airman Name: ABDELHAMID, ASHRAF                         Cert #: 002440980  
Accident Date:    02/15/2001            Air Agency Cert #:                 
 Accident Event:   GENERAL AVIATION ACCIDENT        Source: .4              
 Type of Accident: LOSS OF DIRECTIONAL CONTROL                              
 Accident Location--------                                                  
   City:      SAN DIEGO         State: CA                                   
                                                                            
 Aircraft Involved--------                                                  
   N-Number:  N4922D                                                        
   Make:      CESSNA            Model: 172N                                 
---------------------------------------------------------------------------- 
 
ISIS Accident Incident Report        Full AID Text             Page No.:  1  
 Case number: 4922D20010215115931                                    of    3  
 Jump to page: __                          AID Text 
 
ON FEBRUARY 15, 2001, ABOUT 1516 HOURS PST, A CESSNA 172N, N4922D, 
VEERED OFF THE RUNWAY AND COLLIDED WITH A TAXIWAY SIGN DURING 
LANDING ROLLOUT ON RUNWAY 28L AT THE MONTGOMERY FIELD, SAN 
DIEGO, CA. THE AIRPLANE WAS SUBSTANTIALLY DAMAGED. NEITHER THE 
AIRLINE TRANSPORT CERTIFICATED PILOT NOR PASSENGER WAS INJURED. 
PLUS ONE FLYERS, INC., IN SAN DIEGO, OPERATED THE  
AIRPLANE. VISUAL METEOROLOGICAL CONDITIONS PREVAILED AND AN 
INSTRUMENT FLIGHT RULES FLIGHT PLAN WAS FILED. THE PERSONAL FLIGHT 
WAS PERFORMED UNDER 14 CFR PART 91, AND IT ORIGINATED IN 
SCOTTSDALE, AZ. ABOUT 1135. AIRPORT PERSONNEL REPORTED THAT THE 
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COLLISION OCCURRED ABOUT 1,000 FEET UPWIND OF THE RUNWAY'S 
THRESHOLD. THE AIRPLANE IMPACTED THE TAXIWAY "C" SIGN, AND VEERED 
OFF THE RUNWAY. THE AIRPLANE CAME TO A STOP ABOUT 200 FEET NORTH 
OF THE RUNWAY. THE PILOT STATED THAT DURING THE LANDING ROLLOUT, 
AS THE AIRPLANE WAS DECELERATING THROUGH ABOUT 50 KNOTS, THE 
LEFT WING SUDDENLY LIFTED UP. THEREAFTER   
HE LOST CONTROL OF THE AIRPLANE. HE ADDITIONALLY REPORTED THAT HE 
WAS UNAWARE OF THE REASON FOR THIS OCCURENCE. NO MECHANICAL 
MALFUNCTIONS WERE REPORTED WITH THE AIRPLANE.                                                        
 
ON FEBRUARY 15, 2001, ABOUT 1516 HOURS PACIFIC STANDARD TIME, A 
CESSNA 172N, N4922D, VEERED OFF THE RUNWAY AND COLLIDED WITH A 
TAXIWAY SIGN DURING LANDING ROLLOUT ON RUNWAY 28L AT THE 
MONTGOMERY FIELD, SAN DIEGO, CALIFORNIA. THE AIRPLANE WAS 
SUBSTANTIALLY DAMAGED. NEITHER THE AIRLINE TRANSPORT   
 CERTIFICATED PILOT NOR PASSENGER WAS INJURED. PLUS ONE FLYERS, INC., 
SAN DIEGO, OPERATED THE AIRPLANE. VISUAL METEOROLOGICAL 
CONDITIONS PREVAILED, ANDAN INSTRUMENT FLIGHT RULES FLIGHT PLAN 
WAS FILED. THE PERSONAL FLIGHT WAS PERFORMED UNDER 14 CFR PART 91, 
AND ORIGINATED IN SCOTTSDALE, ARIZONA, ABOUT 1235 MOUNTAIN 
STANDARD TIME. AIRPORT PERSONNEL REPORTED THAT THE COLLISION 
OCCURRED ABOUT 1,000 FEET UPWIND OF THE RUNWAY'S THRESHOLD. THE 
AIRPLANE IMPACTED THE TAXIWAY "C" SIGN AND VEERED OFF THE 
RUNWAY. THE AIRPLANE CAME TO A STOP ABOUT 550 FEET FARTHER 
UPWIND OF THE SIGN AND ABOUT 200 FEET NORTH OF THE RUNWAY. THE 
PILOT STATED TO THE NATIONAL TRANSPORTATION SAFETY BOARD 
INVESTIGATOR THAT DURING THE LANDING ROLLOUT, AS THE AIRPLANE 
WAS DECELERATING THROUGH ABOUT 50 KNOTS, THE LEFT WING SUDDENLY 
LIFTED UP. THEREAFTER, HE LOST CONTROL OF THE AIRPLANE. HE 
ADDITIONALLY REPORTED THAT HE WAS UNAWARE OF THE REASON FOR 
THIS OCCURRENCE. NO MECHANICAL MALFUNCTIONS WERE REPORTED WITH 
THE AIRPLANE. IN THE PILOT'S PARTIALLY COMPLETED ACCIDENT REPORT, 
HE INDICATED THAT WHEN THE AIRPLANE WAS "ALMOST HALF WAY DOWN 
THE RUNWAY" THE LEFT WING ROSE UP, AND THEREAFTER HE LOST 
CONTROL OF THE AIRPLANE AS IT "VIOLENTLY" VEERED OFF THE RUNWAY. 
THE PILOT ALSO REPORTED THAT WHEN HE WAS ON FINAL APPROACH THE 
TOWER CONTROLLER REPORTED THAT THE WIND WAS FROM 270 DEGREES AT 
6 KNOTS.                                                        
 
---------------------------------------------------------------------------- 
 
Enforcement for Airman: ABDELHAMID, ASHRAF                         Recs: 0     
 Using Certificate: 002440980   (Specl Purp Pilot In                thru: 0     
 A search of EIS data by LAST NAME found 0   other matches, Press F5 to view    
Jump to VIOL. DATE    ____________            Sort by column: 1 A     of: 0     
    Viol.Date   Status   Rgn    Case#         Related case#                     
  
   NO RECORDS FOUND                                                            
---------------------------------------------------------------------------- 
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Enforcement for Airman: ABDELHAMID, ASHRAF                         Recs: 0    
 Using Certificate: 002635768   (Pilot)                             thru: 0    
 A search of EIS data by LAST NAME found 0   other matches, Press F5 to view   
Jump to VIOL. DATE    ____________            Sort by column: 1 A     of: 0    
    Viol.Date   Status   Rgn    Case#         Related case#                    
                                                               
   NO RECORDS FOUND                                                           
---------------------------------------------------------------------------- 
 
Inspection for Airman: ABDELHAMID, ASHRAF                          Recs: 1     
 Using Certificate: 002440980 (Specl Purp Pilot In                  thru:       
Jump to: RECORD ID     _____________          Sort by column: 1 A     of:       
     Record ID     Activity Code     FAR     Status     Start Date   Completion 
 
  NO RECORDS FOUND                                                            
---------------------------------------------------------------------------- 
 
Inspection for Airman: ABDELHAMID, ASHRAF                          Recs: 1     
 Using Certificate: 002635768 (Pilot)                               thru:       
Jump to: RECORD ID     _____________          Sort by column: 1 A     of:       
     Record ID     Activity Code     FAR     Status     Start Date   Completion 
 
  NO RECORDS FOUND                                                            
---------------------------------------------------------------------------- 
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Interview with Brother of observer Pilot/ Ashraf Abdel Hamid: 
 

Captain/Alaa El Saadany Training Captain with EgyptAir was interviewed by Dr. Adel 

Fouad and Captain Shaker Kelada who said that Ashraf Abdel Hamid was a lively person 

sociable and easy to get along with, was friendly confident and out spoken. 

Asked about his career as a pilot he said that he started his initial training in Cairo than went 

to Canada and obtained Canadian citizenship and Canadian pilot license and flew single 

engine planes. He then went to the USA and also obtained USA citizenship and flew there on 

single engine and Lear jets had a total of around 4000 hrs. 

On a family visit to Egypt, he was persuaded  by Captain\ Sombaty (Operations Manager of 

Flash Airline), a colleague and personal friend to stay in Egypt and fly for Flash. He had 

attended B737 ground school course and was due for examination two days after the 

accident. He flew as an observer with Captain Sombaty who was assisting him to complete 

his B737 qualification.     

 
 
Correction: 
The following statement included in page 15 of the factual report should be deleted: 
Airline training procedures require a certain amount of observation time prior to serving as an 
active crew member.  The observer was assigned to this flight to observe as a part of that 
training requirement.  
 
The following statement should replace it: 
 
Ashraf Abdel Hamid was flying as an observer as it is common practice for operators in 
Egypt is to assign pilots joining an airline or upgrading to a new type to fly as an observer on 
the type to be flown to get acquainted with company routes and procedures of the operator 
and type 
 
CAA regulations regarding observation time: 
N/A 
 
Flash Airline policy regarding observation time: 
As required 
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1.6.4.2. DFCS Mode 
 

Operation of the FD vertical bar with “Heading Select” disengagement as the AP 
engages.  
Refer to Boeing AMM 22-11-00 Page 38 

 
1.6.6.4. The maintenance log sheets for the flights after 12/31/03  

Lost on board and no copies prior to departures from SHH which is a violation of 
ECAA regulations. Necessary measures are taken by ECAA to ensure adherence. 

  
1.6.6.5. The lack of write-ups on the TOGA problem and slat indication that existed on the  

entire 25-hours of FDR. Status of the technical log is not known due to being lost on 
board 
 
 
 
 

 
 
 



 112

 
 
 
1.9.1 ATC communications/ Transcript  
 
 

Information about the conversation between ATC and MSR 227 (p 44, factual report) 
translated from Arabic into English.  

 
             

2:58:15 C>P  
 P>C  
 P>C Sharm MSR227 
 C>P Go Ahead Sir 
 P>C We heard on frequency 121.5 some one from Flash speaking, 

I do not know if it is 604 or it is another Flash Aircraft 
 C>P It is 604, there is no other aircrafts 
 P>C He was speaking on 121.5, so it is O.K. 
 C>P Thank you very much Sir 
 P>C You're welcome 
 C>P Ground 121.9 for company information, God willing 
 P>C Peace be with you 121.9 
 C>P And with you  

 
 
N.B.  Frequency 121.5 was checked no transmission was recorded at the time of the  
             accident with any traffic 
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1.13.2. Medical factors related to SD (Spatial Disorientation):  
A. FAA advisory Circular regarding SD 
 

 
 
 
 
 



 114
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B- MCA study regarding SD 

Refer to Factual Report, page 55 (Dr. Marawan report) and item 1.16.4. Tests and 
researches conducted by MCA: 

 
C- Medical records for the captain related to any of the conditions conducive to 

spatial disorientation.   
No report found 
 

1.13.3. Most recent medical certification  
A- Date, type 

Refer to page 14 of the Factual Report 
B- Limitations (if applicable) 

None (Refer to page 14 of the Factual Report) 
 
1.13.4. General health information for each crew member.  

No Factual information available 
 
1.13.5. Toxicological testing. 

No toxicological testing was possible because the bodies were not recovered. 
 

1.13.6. Last civil medical check for Captain  
Refer to page 14 of the Factual Report 
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1.16 Tests and Researches: 
 
1.16.1. Tests and researches conducted by Boeing and Honeywell: 
 
1.16.1.0. General Overview of Boeing Process_ Kinematic Consistency: 
(CairoMarch04Slides March Progress Meeting - Cairo.pdf) 
(Kincon and Simulation (public release).ppt) 
 

FDR Data

• Accelerations and Euler angles recorded on the 
FDR uniquely determine the path of the airplane

• Accelerations
– Vertical
– Longitudinal
– Lateral

• Euler angles
– Pitch
– Roll
– Heading

• Additional parameters describe path
– e.g. altitude, ground speed, drift angle
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Problem
• Some FDR data may be inconsistent with other 

FDR data

• Example:
– Integrating longitudinal acceleration during a takeoff 

roll results in groundspeed.  The calculated value may 
differ from the recorded value.

• Solution:
– Add an offset to the acceleration such that the 

calculated groundspeed matches the recorded 
groundspeed.
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Confidential Investigative Information

Non-zero longitudinal 
acceleration when 
airplane at rest
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Kinematic Consistency
• Kinematic consistence is a process that adds a bias to 

the recorded accelerations so that the integrated path 
matches the recorded path

• i.e. calculate       such that

( )

onacceleratiallongitudina
dgroundspeev

where

dtcav

=
=

+= ∫ 1

1c

East

North

Altitude
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Kinematic Consistency Results

Confidential Investigative Information
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Kinematic Consistency Results

Confidential Investigative Information
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Kinematic Consistency Results

Confidential Investigative Information
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Kinematic Consistency Results

Confidential Investigative Information  
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Kinematic Consistency Results

Confidential Investigative Information  
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Kinematic Consistency Results

Confidential Investigative Information  
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Kinematic Consistency
• Note:

• The kinematic consistency process does not make any 
assumptions about the aerodynamic properties of the 
airplane

• In fact, the process can be applied to any moving 
object
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Simulation
• Once the kinematically consistent accelerations and 

Euler angles have been calculated, an aerodynamic 
simulation of the airplane is used to reconstruct the 
flight path

• Time-step integration is used to calculate the motion of 
the airplane from one step to the next

tvxx ttt ∆+= 001tavv ttt ∆+= 001

LSCvLift 2

2
1 ρ=

( )K,,,,, surfacescontrolgearflapsvfCL α=
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Sensitivity Example
•Accident flight is approximately 147 seconds long
•Simulator match of altitude differs by approximately 200 feet 

•Sensitivity analysis for straight and level flight 147 seconds long
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Sensitivity Example

For constant weight
2

1
2
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Assume altitude error is result of incorrect lift 
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Simulation Differences 

The 737-300 simulation model represents a 
nominal airplane with nominal engines.

Small offsets between the nominal simulation 
airplane and an individual airplane in the fleet 
are common due to differences in rigging, 
engine wear, etc.
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Pass Through Data 

For Flash Airlines simulation –

• Stabilizer was adjusted to account for control 
column bias (2.9° offset)

• Throttle level position was adjusted to improve 
match of airspeed and altitude 

Confidential Investigative Information
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Confidential Investigative Information
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Simulator Output Match
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Confidential Investigative Information
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Pass Through Data Match
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Confidential Investigative Information
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1.16.1.1. Estimated accident flight path, calculated from FDR data: 
 (FlightPathMap.pdf) 
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1.16.1.2. FDR data plots (presented by Boeing) 
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FDR Data accident flight - FDR plot.pdf (some selected parameters 24 Feb 04) 
(Longitudinal axis) 
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(Lateral axis) 
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FDR Parameter Review, B-H200-17884-ASI, 3 May 2004 (ATT For Decoding Grid.pdf) 
 
Boeing Proprietary information and will not be available for public use   
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 1.16.1.3. Simulator Match accident flight: 
SimMatchaccidentflight 24-2-04.pdf (Simulation Match, FDR-Kincon-Simulation) 
 
Boeing Proprietary information and will not be available for public use   
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SimMatchpreviousflight 24-2-04.pdf (FDR-Kincon-Simulation match 24-2-04) 
 
Boeing Proprietary information and will not be available for public use   
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HEA_PQ294_prevfltSIM.pdf (26 Feb 2004, base lines, FDR-Kincon-Sim prvious flight) 
 
Boeing Proprietary information and will not be available for public use   
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HEA_PQ294_baselineSIM.pdf (26 Feb 2004, base lines, FDR-Kincon-Sim) 
 
Boeing Proprietary information and will not be available for public use   
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HEA_PQ294_FDR_data.pdf (FDR Data accident flight - Boeing -26 Feb 04 Fig's 1, 2) 
 
Boeing Proprietary information and will not be available for public use   
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HEA_PQ294_kincon (includes roll rate).pdf (FDR Data accident flight - plotted by Boeing 
(some selected parameters)-26 Feb 04 Fig's 3, 4 
 
Boeing Proprietary information and will not be available for public use   
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HEA_PQ294_WindsSIM29402to29442.pdf (26 Feb 04 Fig's 23- 25 
 
Boeing Proprietary information and will not be available for public use   
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17871 encl 4 (B-H200-17871-ASI 31 March 2004).pdf (enclosure 4 (B-H200-17871-ASI 31 
March 2004). Boeing plots 
 
Boeing Proprietary information and will not be available for public use   
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M Cab Recovery (Piloted Recovery.xls) 
 
Boeing Proprietary information and will not be available for public use   
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Simulation Scenario (Simulation Scenario Status20 Sep.,04.xls) 
 
Boeing Proprietary information and will not be available for public use   
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Simulation Scenario (Simulation Scenario Status 27-30 Sep, 04.xls) 
 
Boeing Proprietary information and will not be available for public use 
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1.16.1.4. Simulated Failures: 
 
Boeing Proprietary information and will not be available for public use   
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 HEA_PQ294_Simulated_Failures Spoilers, LE Slats.pdf (FDR-norm simulation-simulation 
with spoilers failures) 
 
Right outboard flight spoilers (#7) Hardover simulation (hardover starts at 92391) 
 
Boeing Proprietary information and will not be available for public use   
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Left outboard flight spoilers (#2) Hardover simulation (hardover starts at 92391) 
 
Boeing Proprietary information and will not be available for public use   
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Right outboard flight spoilers (#7) Float simulation (floats starts at 92391) 
 
Boeing Proprietary information and will not be available for public use   
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Left outboard flight spoilers (#2) Float simulation (floats starts at 92391) 
 
Boeing Proprietary information and will not be available for public use   
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Critical right wing leading edge slat # 6 extends 
 
Boeing Proprietary information and will not be available for public use   
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Critical left wing leading edge slat # 1 extends 
 
Boeing Proprietary information and will not be available for public use   
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Fig 40-43 Lateral Control Jams.pdf (FDR, normal simulation, simulation with spoilers fault) 
 
Longitudinal Axis, simulated right wing spoiler cable jam 
Boeing Proprietary information and will not be available for public use   
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Longitudinal Axis, simulated F/O’s wheel jam: 
-  
Boeing Proprietary information and will not be available for public use   
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Hypothetical Scenario, Right Side Cable Jam Induces Right Roll (Right Side Cable Jam 
Effects.ppt) 
 
Boeing Proprietary information and will not be available for public use   
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1.16.1.5. FDR 25 Hour Data- Observations (CairoMarch04Slides (March Progress Meeting - 
Cairo).pdf, 040301 Flash 737 Cairo Mtg (public release version).pdf) 
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 165
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1.16.1.6. FDR-CVR Overlay 
FDR-CVROverlay.pdf, FDR-CVR Overlay 3R2.pdf (21-June 2004, 040301 Flash 
737 Cairo Mtg (public release version).pdf) 
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1.16.1.7. Ailerons system 
 
IPC wheel posn xducer PW.pdf (Details about the wheel posn xducer- Part Catalog 
Maintenance)  
 
Boeing Proprietary information and will not be available for public use   
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CairoMarch04Slides (March Progress Meeting - Cairo).pdf 
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 173
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Note  
Remaining information is Boeing proprietary information and will not be available for 
public use 
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Aileron PCU Control Valve.ppt 
 
Boeing Proprietary information and will not be available for public use 
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ControlWheelBias.pdf, CairoMarch04Slides (March Progress Meeting - Cairo).pdf 
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AileronFloat.pdf (PQ294 FDR Aileron Position, Aileron Float from Airload) 
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M-Cab Wheel (Flight Director Results Boeing.xls) 
 
Boeing Proprietary information and will not be available for public use 
 
 
 
 
 
 
 
 
 
 
 
 



 181

Force vs Wheel.ppt 
 
Boeing Proprietary information and will not be available for public use 
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 Cor8tmp PCU correction.ppt 
 

Boeing Proprietary information and will not be available for public use 
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Aileron PCU EQA (Aileron PCU EQA Field Note Summary.ppt) 
 
Boeing Proprietary information and will not be available for public use 
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Aileron PCU EQA Report (Aileron PCU EQA Report.pdf) 
 
Boeing Proprietary information and will not be available for public use 
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1.16.1.8. Master Caution: 
CairoMarch04Slides (March Progress Meeting - Cairo).pdf 
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1.16.1.9. Auto Flight Systems 
 

CairoMarch04Slides (March Progress Meeting - Cairo).pdf, 040301 Flash 737 Cairo Mtg 
(public release version).pdf  
Relevant Figures 

 
Boeing Proprietary information and will not be available for public use 
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737-300 (PQ294) Flight Director Control Law: (see also FDControlLaw.pdf file) 
 
Boeing Proprietary information and will not be available for public use 
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HSI Display 
 
: 
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Note: 
Remaining information is Boeing Proprietary information and will not be available for 
public use 
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Times of Example Display Photos: 
 

- 



 192



 193



 194



 195



 196
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M-Cab Flight Director Commands (Flight Director Results Boeing.xls) 
 
Boeing Proprietary information and will not be available for public use 
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Display Architecture (Display Architecture.ppt) 
 

Boeing Proprietary information and will not be available for public use 
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Cairo March 04 Autopilot Flash 737 March Progress Meeting Flash 737 March Progress, 
040301 Flash 737 Cairo Mtg (public release version).pdf 
 
Autopilot Engagement Observations 
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Autopilot Engage Logic 
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Autopilot Engage Attempt- with Time Aligned Data 
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Autopilot Engage Attempt- with CVR Data 
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Estimated Autopilot Availability 
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AP Actuator description and Scenario 12 info b.pdf, AP Actuator description and Scenario 12 
info 2.ppt 
 
Boeing Proprietary information and will not be available for public use 
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Scenario 12 ver 2.ppt (Rev - 3 Feb 05) 
 
Boeing Proprietary information and will not be available for public use 
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Honeywell SP-300 DFCS B737-300.ppt 
 

Honeywell Proprietary information and will not be available for public use 
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Flash Airlines Presentation SP-300 DFCS Health Monitoring Honeywell.ppt 
 

Honeywell Proprietary information and will not be available for public use 
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1.16.1.9. Flash Airlines AI236 RAM Simulator Configuration (Flash Airlines AI236 RAM 
Simulator Configuration.htm, Program_Pins.pdf) 
 
Boeing proprietary information and will not be available for public use 
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1.16.1.10. Boeing response to raised questions.doc 
References 
17833 (B-H200-17833-ASI 12 Feb 2004).pdf 
CairoMarch04Slides (March Progress Meeting - Cairo).pdf 
17848  (B-H200-17848-ASI 04 March 2004).pdf 
Cairo March 04 Autopilot Flash 737 March Progress Meeting Flash 737 March 
Progress 
Flash Airlines Autopilot Answer to Questions - 31 Jan 2005.ppt 
Answers to question_cairo meeting05.ppt 
Action Item Response.ppt (Cairo meeting, 1-30-05 to 2-2-05) 
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17833 (B-H200-17833-ASI 12 Feb 2004).pdf 
 
Boeing proprietary information and will not be available for public use 
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CairoMarch04Slides (March Progress Meeting - Cairo).pdf, 040301 Flash 737 Cairo Mtg 
(public release version).pdf 
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Cairo March 04 Autopilot Flash 737 March Progress Meeting Flash 737 March Progress 
 
Boeing proprietary information and will not be available for public use 
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Flash Airlines Autopilot Answer to Questions - 31 Jan 2005.ppt 
 
Boeing proprietary information and will not be available for public use 
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Answers to question_cairo meeting05.ppt 
 
Boeing/ Honeywell proprietary information and will not be available for public use 
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Action Item Response.ppt (Cairo meeting, 1-30-05 to 2-2-05), Boeing Action Items of 30 
January (public release).ppt 
 
 
Question 1 
Does the aileron PCU bypass valve interconnect the extend and retract side of the main ram 
when no hydraulic pressure is available? 
What is the correct hydraulic schematic for the PCU? 
 
Question 2 
Q)  Reference Scenario 9 - What will happen to lateral trim capability after the 12 degrees of 
lost motion is taken up? 
A)  Lateral trim capability will be limited to +/- 12 degrees of wheel.  The force required to 
break out the transfer mechanism (50 Lb) is in excess of the feel and centering force (~20 Lb 
peak). 
  
Question 3 
What is the airplane level effect of lateral control scenario #9 (spoiler control drum jammed 
at neutral)? 
Boeing to run desktop simulation 
 
Question 4 
Provide proposed corrections to scenario #10 write up 
See rewrite. 
 
Question 5 
Q)  Reference Scenario 9-10 – What is breakout force of the aileron spring cartridge? 
A)  Breakout force of the aileron spring cartridge (reflected at the control wheel) is 
approximately 16 Lb. 
 
Question 6 
Q)  Reference Scenario 16 – What is the effect of a failure in the PCA input rod (A or B)? 
A)  There is no functional effect of a single failure in the PCA input rod.  The entire input rod 
and fasteners are dual load path.  The effect of a multiple failure depends on the position of 
the primary slide at the time of the failure.  Worst case effect is a rate jam of the affected 
PCU, causing a force fight with the other PCU and stalling of both PCUs.  Control of spoilers 
is available from the FO side if the transfer mechanism is broken out.  Lateral trim will not be 
available.  Depressurizing the affected PCU will restore normal control. 
 
Question 7 
Q)  Reference Scenario 17 – What is the effect of a jam between the primary and secondary 
slide in the aileron PCA? 
1.  If the primary slide and secondary slide jam together near neutral, the effect is a minor 
reduction in rate capability. 
2.  If the jam occurs away from neutral, the feedback motion of the PCU will cause the 
primary and secondary slides to counter each other (crossflow condition).  At a full crossflow 
condition, the PCU will lose rate capability and be backdriven by the unaffected PCU. 
Question 8 
Q) Reference Scenario 18 – What is the effect of a jam between the secondary slide and the 
sleeve in the aileron PCA? 
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1. If the secondary slide jams near neutral, the effect is a minor reduction in rate capability. 
2. If the jam occurs away from neutral, the feedback motion of the PCU will cause the 
primary and secondary slides to counter each other (crossflow condition).  At a full crossflow 
condition, the PCU will lose rate capability and be backdriven by the unaffected PCU. 
 
Question 9, 10 
Q)  Reference Scenarios 20, 21 – What is the effect of a piston to cylinder jam in the aileron 
PCA? 
The effect is same as a jam elsewhere in the captain’s side aileron control path.  The FO must 
break out the transfer mechanism and aileron spring rod to move the spoilers.  Aileron control 
is limited to deflections within the valve stops. 
 
Question 11 
Provide proposed corrections to scenario #34 write up 
See rewrite. 
 
Question 12 
Provide proposed corrections to scenario #36 write up 
See rewrite. 
 
Question 13 
Provide proposed corrections to scenario #47 write up 
See rewrite 
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1.16.2. Tests and researches conducted by NTSB: 
 
c.wheel Dennis Grossi NTSB.ppt 
 

 

6/28/2005 1

Flash Air 
Control Wheel Sensor 
Evaluation

Dennis Grossi NTSB
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6/28/2005 2

Introduction
Define Sensor Malfunction
Evaluate Data Quality
Validate Control Wheel Adjustments
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6/28/2005 3

Discussion Points
Fact - Control Wheel Sensor Maximum Minimum Values 
Recorded on 25-Hours of FDR data (-2.237deg to 81.5 deg)
Theory - Control Wheel Sensor Moved Freely Within Active 
Range (–2.237 and 81.5 degrees.), But due to Internal Binding 
of Rotating Components will not Exceed this Range.
Theory - Control Wheel Inputs Outside of Active Range Cause 
Sensor to Rotate in Mounting  Bracket and Reposition Control 
Wheel Sensor/Cockpit Control Wheel Offset.
Theory - Rapid Control Wheel Inputs Will Also Cause Sensor to 
Shift in Mounting Bracket.
Theory - Control Wheel Sensor Values Can Be Used to 
Evaluate Crew Inputs When Sensor Offset can be Derived 
From Known Control Wheel Position (i.e. Before and After 
Preflight Control Checks, 0 - Aileron Deflection.)
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6/28/2005 4

Discussion Points (cont.)
Control Wheel Position Sensor is a synchro with a range of 0 to 
360 degrees or +- 180 degrees.
Full Range of Control Wheel as expressed in sensor units 
(synchro angles) is +- 128 degrees.
Full Range of Control Wheel Travel as measured in cockpit is 
+- 107 degrees.
The following discussion will reference sensor units only 
(ie, synchro angles +- 128 degrees)
Theory – Control Wheel Position (Cockpit) values recorded 
during accident flight can be corrected to actual by applying the 
following offsets:

From Frame 92250 to 92361.92 subtract 17.5444 deg.
From Frame 92362.42 to 92445 subtract 28.9 deg.
From Frame 92446 to end of data 28.9 deg sensor offset 
may not apply due to rapid control wheel inputs.
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6/28/2005 5

Binding Sensor Theory 

C
ontrol W

heel Sensor (synchro)

Sensor Clamp to 
Airframe

Pulley 

Cable To 
Control Wheel

Active Range
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6/28/2005 6

Control Wheel Position Sensor 
Values for Neutral Aileron Before 
& After Preflight Control Checks

Time in Seconds Control Check
(FDR Sub Frame) Before Check After Check Direction

1 3713 29.4466 16.7846 Rt. To LT.
2 5568 31.2134 0 Lt. To Rt.
3 7801 58.8932 2.35573 Lt. To Rt.
4 9789 33.8636 3.23913 Lt. To Rt.
5 12124 31.8023 0.294466 Lt. To Rt.
6 14134 28.5632 16.4901 Rt. To LT.
7 17431 29.1521 14.7233 Rt. To LT.
8 22682 30.6245 16.7846 Rt. To LT.
9 30419 37.6915 15.012 Rt. To LT.

10 46964 30.6245 14.1344 Rt. To LT.
11 62156 35.6304 15.6067 Rt. To LT.
12 77924 32.9802 17.668 Rt. To LT.
13 92030 33.5691 14.4288 Rt. To LT.

Control Wheel Position
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6/28/2005 7

Binding Sensor Theory 
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6/28/2005 8

Evaluation of Preflight Control Wheel Check (Starting to the Lt.)
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6/28/2005 9

Evaluation of Preflight Control Wheel Check (Starting to the Rt.)
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6/28/2005 10
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6/28/2005 11

Correlation of Aileron and Control Wheel Position Data.
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6/28/2005 12

Cross Plot – Aileron Pos. (Comb.) vs Control Wheel Pos.
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1.16.3. Tests and researches conducted by BEA  
(Trajecto_may05.jpg) 
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1.16.4. Tests and researches conducted by MCA: 

Spatial Disorientation3 

 

                                                 
3 All studies are compiled and extracted from the “World Wide Web” 
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Spatial Disorientation 

Contents 

COMMON TERMS OF SPATIAL DISORIENTATION 

- SPATIAL DISORIENTION 
- SENSORY ILLUSION 
- VERTIGO 

TYPES OF SPATIAL DISORIENTATION 

- TYPE I (UNRECOGNIZED) 
- TYPE II (RECOGNIZED) 
- TYPE III (INCAPACITATING) 

EQUILIBRIUM MAINTENANCE 

- VISUAL SYSTEM 
- VESTIBULAR SYSTEM 
- SEMICIRCULAR CANALS 
- PROPRIOCEPTIVE SYSTEM 

VISUAL ILLUSIONS 

- RELATIVE-MOTION ILLUSION 
- CONFUSION WITH GROUND LIGHTS 
- FALSE HORIZON ILLUSION 
- HEIGHT-DEPTH PERCEPTION ILLUSION 
- CRATER ILLUSION 
- STRUCTURAL ILLUSIONS 
- SIZE-DISTANCE ILLUSION 
- FASCINATION (FIXATION) IN FLYING 
- REVERSIBLE PERSPECTIVE ILLUSION 
- ALTERED PLANES OF REFERENCE 
- AUTOKINESIS 
- FLICKER VERTIGO 

VESTIBULAR ILLUSIONS 

- SOMATOGYRAL ILLUSIONS 

• Leans 
• Graveyard Spin 
• Coriolis Illusion 

- SOMATOGRAVIC ILLUSIONS 

• Oculogravic Illusion 
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• Elevator Illusion 
• Oculoagravic Illusion 

PROPRIOCEPTIVE ILLUSIONS 

PREVENTION OF SPATIAL DISORIENTATION 

TREATMENT OF SPATIAL DISORIENTATION 
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Spatial Disorientation 
Spatial disorientation contributes more to causing aircraft accidents than any other 
physiological problem in flight. Regardless of their flight-time experience, all aircrew 
members are subject to disorientation. The human body is structured to perceive changes in 
movement on land in relation to the surface of the earth. In an aircraft, the human sensory 
systems—the visual, vestibular, and proprioceptive systems—may give the brain erroneous 
orientation information. This information can cause sensory illusions, which may lead to 
spatial disorientation.  

COMMON TERMS OF SPATIAL DISORIENTATION 

SPATIAL DISORIENTION 

9-1. Spatial disorientation is an individual’s inability to determine his or her position, attitude, 
and motion relative to the surface of the earth or significant objects; for example, trees, poles, 
or buildings during hover. When it occurs, pilots are unable to see, believe, interpret, or prove 
the information derived from their flight instruments. Instead, they rely on the false 
information that their senses provide. 

SENSORY ILLUSION 

9-2. A sensory illusion is a false perception of reality caused by the conflict of orientation 
information from one or more mechanisms of equilibrium. Sensory illusions are a major 
cause of spatial disorientation. 

VERTIGO 

9-3. Vertigo is a spinning sensation usually caused by a peripheral vestibular abnormality in 
the middle ear. Aircrew members often misuse the term vertigo, applying it generically to all 
forms of spatial disorientation or dizziness. 

TYPES OF SPATIAL DISORIENTATION 

TYPE I (UNRECOGNIZED) 

9-4. A disoriented aviator does not perceive any indication of spatial disorientation. In other 
words, he does not think anything is wrong. What he sees—or thinks he sees—is 
corroborated by his other senses. Type I disorientation is the most dangerous type of 
disorientation. The pilot—unaware of a problem—fails to recognize or correct the 
disorientation, usually resulting in a fatal aircraft mishap: 

• The pilot may see the instruments functioning properly. There is no suspicion 
of an instrument malfunction.  

• There may be no indication of aircraft-control malfunction. The aircraft is 
performing normally.  
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• An example of this type of SD would be the height-/depth-perception illusion 
when the pilot descends into the ground or some obstacle above the ground 
because of a lack of situational awareness.  

TYPE II (RECOGNIZED) 

9-5. In Type II spatial disorientation, the pilot perceives a problem (resulting from spatial 
disorientation). The pilot, however, may fail to recognize it as spatial disorientation: 

• The pilot may feel that a control is malfunctioning.  
• The pilot may perceive an instrument failure as in the graveyard spiral, a 

classic example of Type II disorientation. The pilot does not correct the 
aircraft roll, as indicated by the attitude indicator, because his vestibular 
indications of straight-and-level flight are so strong.  

TYPE III (INCAPACITATING) 

9-6. In Type III spatial disorientation, the pilot experiences such an overwhelming sensation 
of movement that he or she cannot orient himself or herself by using visual cues or the 
aircraft instruments. Type III spatial disorientation is not fatal if the copilot can gain control 
of the aircraft. 

EQUILIBRIUM MAINTENANCE 

9-7. Three sensory systems—the visual, vestibular, and proprioceptive systems—are 
especially important in maintaining equilibrium and balance. Figure 9-1 shows these systems. 
Normally, the combined functioning of these senses maintains equilibrium and prevents 
spatial disorientation. During flight, the visual system is the most reliable. In the absence of 
the visual system, the vestibular and proprioceptive systems are unreliable in flight. 

 

Figure 9-1. The Three Equilibrium Systems 

VISUAL SYSTEM 

9-8. Of the three sensory systems, the visual system is the most important in maintaining 
equilibrium and orientation. To some extent, the eyes can help determine the speed and 
direction of flight by comparing the position of the aircraft relative to some fixed point of 
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reference. Eighty percent of our orientation information comes from the visual system. 
(Chapter 8 contains information about the eye). 

9-9. On flights under IMC, crew members lose fixed points of reference outside of the 
aircraft. Under IMC, the pilot must rely on visual sensory input from the instruments for 
spatial orientation. The decision to rely on the visual sense—and to believe the instruments 
rather than the input of the other senses—demands disciplined training. 

9-10. The eyes allow the pilot to scan sensitive flight instruments that give accurate spatial-
orientation information. These instruments indicate unusual aircraft attitudes resulting from 
turbulence, distraction, inattention, mechanical failure, or spatial disorientation. 

VESTIBULAR SYSTEM 

9-11. The inner ear contains the vestibular system, which contains the motion- and gravity-
detecting sense organs. This system is located in the temporal bone on each side of the head. 
Each vestibular apparatus consists of two distinct structures: the semicircular canals and the 
vestibule proper, which contain the otolith organs. Figure 9-2 depicts the vestibular system. 
Both the semicircular canals and the otolith organs sense changes in aircraft attitude. The 
semicircular canals of the inner ear sense changes in angular acceleration and deceleration. 

 

Figure 9-2. The Vestibular System 

Otolith Organs 

9-12. The otolith organs are small sacs located in the vestibule. Sensory hairs project from 
each macula into the otolithic membrane, an overlaying gelatinous membrane that contains 
chalklike crystals, called otoliths. The otolith organs, shown in Figure 9-3, respond to gravity 
and linear accelerations/decelerations. Changes in the position of the head, relative to the 
gravitational force, cause the otolithic membrane to shift position on the macula. The sensory 
hairs bend, signaling a change in the head position. 
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Figure 9-3. The Otolith Organs 

9-13. When the head is upright, a "resting" frequency of nerve impulses is generated by the 
hair cells. Figure 9-4 shows the position of the hair cells when the head is upright. 

 

Figure 9-4. Position of the Hair Cells When the Head Is Upright 

9-14. When the head is tilted, the "resting" frequency is altered. The brain is informed of the 
new position. The positions of the hair cells when the head is tilted forward and backward are 
shown in Figure 9-5. 

 

Figure 9-5. Position of the Hair Cells When the Head Is Tilted Forward and Backward 
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9-15. Linear accelerations/decelerations also stimulate the otolith organs. The body cannot 
physically distinguish between the inertial forces resulting from linear accelerations and the 
force of gravity. A forward acceleration results in backward displacement of the otolithic 
membranes. When an adequate visual reference is not available, aircrew members may 
experience an illusion of backward tilt. Figure 9-6 shows this false sensation of backward tilt. 

 

Figure 9-6. False Sensation During Backward Tilt 

SEMICIRCULAR CANALS 

9-16. The semicircular canals of the inner ear sense changes in angular acceleration. The 
canals will react to any changes in roll, pitch, or yaw attitude. Figure 9-7 shows where these 
changes are registered in the semicircular canals. 

 

Figure 9-7. Reaction of the Semicircular Canals to Changes in Angular Acceleration 

9-17. The semicircular canals are situated in three planes, perpendicular to each other. They 
are filled with a fluid called endolymph. The inertial torque resulting from angular 
acceleration in the plane of the canal puts this fluid into motion. The motion of the fluid 
bends the cupula, a gelatinous structure located in the ampulla of the canal. This, in turn, 
moves the hairs of the hair cells situated beneath the cupula. This movement stimulates the 



 253

vestibular nerve. These nerve impulses are then transmitted to the brain, where they are 
interpreted as rotation of the head. Figure 9-8 shows a cutaway section of the semicircular 
canal. 

 

Figure 9-8. Cutaway View of the Semicircular Canals 

9-18. When no acceleration takes place, the hair cells are upright. The body senses that no 
turn has occurred. The position of the hair cells and the actual sensation correspond, as shown 
in Figure 9-9. 

 

Figure 9-9. Position of Hair Cells During No Acceleration 

9-19. When a semicircular canal is put into motion during clockwise acceleration, the fluid 
within the semicircular canal lags behind the accelerated canal walls. This lag creates a 
relative counterclockwise movement of the fluid within the canal. The canal wall and the 
cupula move in the opposite direction from the motion of the fluid. The brain interprets the 
movement of the hairs to be a turn in the same direction as the canal wall. The body correctly 
senses that a clockwise turn is being made. Figure 9-10 shows the position of the hair cells 
and the resulting true sensation during a clockwise turn. 
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Figure 9-10. Sensation During a Clockwise Turn 

9-20. If the clockwise turn then continues at a constant rate for several seconds or longer, the 
motion of the fluid in the canals catches up with the canal walls. The hairs are no longer bent, 
and the brain receives the false impression that turning has stopped. The position of the hair 
cells and the resulting false sensation during a prolonged, constant clockwise turn is shown in 
Figure 9-11. A prolonged constant turn in either direction will result in the false sensation of 
no turn. 

 

Figure 9-11. Sensation During a Prolonged Clockwise Turn 

9-21. When the clockwise rotation of the aircraft slows or stops, the fluid in the canal moves 
briefly in a clockwise direction. This sends a signal to the brain that is falsely interpreted as 
body movement in the opposite direction. In an attempt to correct the falsely perceived 
counterclockwise turn, the pilot may turn the aircraft in the original clockwise direction. 
Figure 9-12 shows the position of the hair cells—and the resulting false sensation when a 
clockwise turn is suddenly slowed or stopped. 

 

Figure 9-12. Sensation During Slowing or Stopping of a Clockwise Turn 

PROPRIOCEPTIVE SYSTEM 

9-22. This system reacts to the sensation resulting from pressures on joints, muscles, and skin 
and from slight changes in the position of internal organs. It is closely associated with the 
vestibular system and, to a lesser degree, the visual system. Forces act upon the seated pilot 
in flight. With training and experience, the pilot can easily distinguish the most distinct 
movements of the aircraft by the pressures of the aircraft seat against the body. The 
recognition of these movements has led to the term "seat-of-the-pants" flying. 
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VISUAL ILLUSIONS 

9-23. Illusions give false impressions or misconceptions of actual conditions; therefore, 
aircrew members must understand the type of illusions that can occur and the resulting 
disorientation. Although the visual system is the most reliable of the senses, some illusions 
can result from misinterpreting what is seen; what is perceived is not always accurate. Even 
with the references outside the cockpit and the display of instruments inside, aircrew 
members must be on guard to interpret information correctly. 

RELATIVE-MOTION ILLUSION 

9-24. Relative motion is the falsely perceived self-motion in relation to the motion of another 
object. The most common example is when an individual in a car is stopped at a traffic light 
and another car pulls alongside. The individual that was stopped at the light perceives the 
forward motion of the second car as his own motion rearward. This results in the individual 
applying more pressure to the brakes unnecessarily. This illusion can be encountered during 
flight in situations such as formation flight, hover taxi, or hovering over water or tall grass. 

CONFUSION WITH GROUND LIGHTS 

9-25. Confusion with ground lights occurs when an aviator mistakes ground lights for stars. 
This illusion prompts the aviator to place the aircraft in an unusual attitude to keep the 
misperceived ground lights above them. Isolated ground lights can appear as stars and this 
could lead to the illusion that the aircraft is in a nose high or one wing low attitude (Part A of 
Figure 9-13). When no stars are visible because of overcast conditions, unlighted areas of 
terrain can blend with the dark overcast to create the illusion that the unlighted terrain is part 
of the sky (Part B of Figure 9-13). This illusion can be avoided by referencing the flight 
instruments and establishing a true horizon and attitude. 

 

Figure 9-13. Confusion of Ground Lights and Stars at Night 

FALSE HORIZON ILLUSION 

The false horizon illusion (Figure 9-14) occurs when the aviator confuses cloud formations 
with the horizon or the ground. This illusion occurs when an aviator subconsciously chooses 
the only reference point available for orientation. A sloping cloud deck may be difficult to 
perceive as anything but horizontal if it extends for any great distance in the pilot’s peripheral 
vision. An aviator may perceive the cloudbank below to be horizontal although it may not be 
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horizontal to the ground; thus, the pilot may fly the aircraft in a banked attitude. This 
condition is often insidious and goes undetected until the aviator recognizes it and makes the 
transition to the instruments and corrects it. This illusion can also occur if an aviator looks 
outside after having given prolonged attention to a task inside the cockpit. The confusion may 
result in the aviator placing the aircraft parallel to the cloudbank. 

 

Figure 9-14. False Horizon Illusion 

HEIGHT-DEPTH PERCEPTION ILLUSION 

2-27. The height-depth perception illusion is due to a lack of sufficient visual cues and causes 
an aircrew member to lose depth perception. Flying over an area devoid of visual 
references—such as desert, snow, or water—will deprive the aircrew member of his 
perception of height. The aviator, misjudging the aircraft’s true altitude, may fly the aircraft 
dangerously low in reference to the ground or other obstacles above the ground. Flight in an 
area where visibility is restricted by fog, smoke, or haze can produce the same illusion. 

CRATER ILLUSION 

9-28. The crater illusion occurs when aircrew members land at night, under NVG conditions, 
and the IR searchlight is directed too far under the nose of the aircraft. This will cause the 
illusion of landing with up-sloping terrain in all directions. This misperceived up-sloping 
terrain will give the aviator the perception of landing into a crater. This illusionary depression 
lulls the pilot into continuing to lower the collective. This can result in the aircraft 
prematurely impacting the ground, causing damage to both aircraft and crew. If observing 
another aircraft during hover taxi, the aviator may perceive that the crater actually appears to 
move with the aircraft being observed. 

STRUCTURAL ILLUSIONS 

9-29. Structural illusions are caused by the effects of heat waves, rain, snow, sleet, or other 
visual obscurants. A straight line may appear curved when it is viewed through the heat 
waves of the desert. A single wing-tip light may appear as a double light or in a different 
location when it is viewed during a rain shower. The curvature of the aircraft windscreen can 
also cause structural illusions, as illustrated in Figure 9-15. This illusion is due to the 
refraction of light rays as they pass through the windscreen. When encountering 
environments that contain these visual obscurants, the aviator must remain aware that these 
obscurants may present a false perception. 



 257

 

Figure 9-15. Structural Illusion 

SIZE-DISTANCE ILLUSION 

9-30. The size-distance illusion (Figure 9-16) is the false perception of distance from an 
object or the ground, created when a crew member misinterprets an unfamiliar object’s size 
to be the same as an object that he is accustomed to viewing. This illusion can occur if the 
visual cues, such as a runway or trees, are of a different size than expected. An aviator 
making an approach to a larger, wider runway may perceive that the aircraft is too low. 
Conversely, an aviator—making an approach to a smaller, narrower runway—may perceive 
that the aircraft is too high. A pilot making an approach 25 feet above the trees in the State of 
Washington, where the average tree is 100 feet tall, may fly the aircraft dangerously low if 
trying to make the same approach at Fort Rucker, Alabama, where the average tree height is 
30 feet. This illusion may also occur when an individual is viewing the position lights of 
another aircraft at night. If the aircraft being observed suddenly flies into smoke or haze, the 
aircraft will appear to be farther away than before. 
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Figure 9-16. Size-Distance Illusion 

FASCINATION (FIXATION) IN FLYING 

9-31. Fascination, or fixation, flying can be separated into two categories: task saturation and 
target fixation. Task saturation may occur during the accomplishment of simple tasks within 
the cockpit. Crew members may become so engrossed with a problem or task within the 
cockpit that they fail to properly scan outside the aircraft. Target fixation, commonly referred 
to as target hypnosis, occurs when an aircrew member ignores orientation cues and focuses 
his attention on his object or goal; for example, an attack pilot on a gunnery range becomes 
so intent on hitting the target that he forgets to fly the aircraft, resulting in the aircraft striking 
the ground, the target, or the shrapnel created by hitting the target. 

REVERSIBLE PERSPECTIVE ILLUSION 

9-32. At night, an aircraft may appear to be moving away when it is actually approaching. If 
the pilot of each aircraft has the same assumption, and the rate of closure is significant, by the 
time each pilot realizes the misassumption, it may be too late to avoid a mishap. This illusion 
is termed reversible perspective and is often experienced when an aircrew member observes 
an aircraft flying a parallel course. In this situation, aircrew coordination is paramount. To 
determine the direction of flight, the aircrew member should observe the other aircraft’s 
position lights. Remember the following: red on right returning; that is, if you see an aircraft 
with the red position light on the right and the green position light on the left, the observed 
aircraft is traveling in the opposite direction of your flight path. 

ALTERED PLANES OF REFERENCE 

9-33. In altered planes of reference(Figure 9-17), the pilot has an inaccurate sense of altitude, 
attitude, or flight-path position in relation to an object so great in size that the object becomes 
the new plane of reference rather than the correct plane of reference, the horizon. A pilot 
approaching a line of mountains may feel the need to climb although the altitude of the 
aircraft is adequate. This is because the horizon, which helps the pilot maintain orientation, is 
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subconsciously moved to the top of the ridgeline. Without an adequate horizon, the brain 
attempts to fix a new horizon. Conversely, an aircraft entering a valley that contains a slowly 
increasing up-slope condition may become trapped because the slope may quickly increase 
and exceed the ability of the aircraft to climb above the hill, causing the aircraft to crash into 
the surrounding hills. 

 

Figure 9-17. Altered Planes of Reference 

AUTOKINESIS 

9-34. Autokinesis primarily occurs at night when ambient visual cues are minimal and a 
small, dim light is seen against a dark background. After about 6 to 12 seconds of visually 
fixating on the light, one perceives movement at up to 20 degrees in any particular direction 
or in several directions in succession, although there is no actual displacement of the object. 
This illusion may allow an aviator to mistake the object fixated as another aircraft. In 
addition, a pilot flying at night may perceive a relatively stable lead aircraft to be moving 
erratically, when in fact, it is not. The unnecessary and undesirable control inputs that the 
pilot makes to compensate for the illusory movement of the aircraft represent increased work 
and wasted motion, at best, and an operational hazard at worst. 

FLICKER VERTIGO 

9-35. Flicker vertigo (Figure 9-18) is technically not an illusion; however, as most people are 
aware from personal experience, viewing a flickering light can be both distracting and 
annoying. Flicker vertigo may be created by helicopter rotor blades or airplane propellers 
interrupting direct sunlight at a rate of 4 to 20 cycles per second. Flashing anticollision strobe 
lights, especially while the aircraft is in the clouds, can also produce this effect. One should 
also be aware that photic stimuli at certain frequencies could produce seizures in those rare 
individuals who are susceptible to flicker-induced epilepsy. 
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Figure 9-18. Flicker Vertigo 

VESTIBULAR ILLUSIONS 

9-36. The vestibular system provides accurate information as long as an individual is on the 
ground. Once the individual is airborne, however, the system may function incorrectly and 
cause illusions. These illusions pose the greatest problem with spatial disorientation. Aircrew 
members must understand vestibular illusions and the conditions under which they occur. 
They must be able to distinguish between the inputs of the vestibular system that are accurate 
and those that cause illusion. 

SOMATOGYRAL ILLUSIONS 

9-37. Somatogyral illusions are caused when angular accelerations and decelerations 
stimulate the semicircular canals. Those that may be encountered in flight are the leans, 
graveyard spin, and Coriolis illusions. 

Leans 

9-38. The most common form of spatial disorientation is the leans. This illusion occurs when 
the pilot fails to perceive angular motion. During continuous straight-and-level flight, the 
pilot will correctly perceive that he is straight and level (part A, Figure 9-19). However, a 
pilot rolling into or out of a bank may experience perceptions that disagree with the reading 
on the attitude indicator. In a slow roll, for instance, the pilot may fail to perceive that the 
aircraft is no longer vertical. He may feel that his aircraft is still flying straight and level 
although the attitude indicator shows that the aircraft is in a bank (part B, Figure 9-19). Once 
the pilot detects the slow roll, he makes a quick recovery. He rolls out of the bank and 
resumes straight-and-level flight. The pilot may now perceive that the aircraft is banking in 
the opposite direction. However, the attitude indicator shows the aircraft flying straight and 
level (part C, Figure 9-19). The pilot may then feel the need to turn the aircraft so that it 
aligns with the falsely perceived vertical position. Instead, the pilot should maintain straight-
and-level flight as shown by the attitude indicator. To counter the falsely perceived vertical 
position, the pilot will lean his body in the original direction of the subthreshold roll until the 
false sensation leaves (part D, Figure 9-19). 
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Figure 9-19. Leans 

Graveyard Spin 

9-39. This illusion, shown in Figure 9-20, usually occurs in fixed-wing aircraft. For example, 
a pilot enters a spin and remains in it for several seconds. The pilot’s semicircular canals 
reach equilibrium; no motion is perceived. Upon recovering from the spin, the pilot 
undergoes deceleration, which is sensed by the semicircular canals. The pilot has a strong 
sensation of being in a spin in the opposite direction even if the flight instruments contradict 
that perception. If deprived of external visual references, the pilot may disregard the 
instrumentation and make control corrections against the falsely perceived spin. The aircraft 
will then reenter a spin in the original direction. 
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Figure 9-20. Graveyard Spin 

9-40. To compound the action of the semicircular canals under these conditions, a pilot, 
noting a loss of altitude as the spin develops, may apply back pressure on the controls and 
add power in an attempt to gain altitude. This maneuver tightens the spin and may cause the 
pilot to lose control of the aircraft. 

Coriolis Illusion 

9-41. Regardless of the type of aircraft flown, the Coriolis illusion is the most dangerous of 
all vestibular illusions. It causes overwhelming disorientation. 

9-42. This illusion occurs whenever a prolonged turn is initiated and the pilot makes a head 
motion in a different geometrical plane. When a pilot enters a turn and then remains in the 
turn, the semicircular canal corresponding to the yaw axis is equalized. The endolymph fluid 
no longer deviates, or bends, the cupula. Figure 9-21 shows the movement of the fluid in a 
semicircular canal when a pilot enters a turn. 
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Figure 9-21. Movement of Fluid in the Semicircular Canals During a Turn 

9-43. If the pilot initiates a head movement in a geometrical plane other than that of the turn, 
the yaw axis semicircular canal is moved from the plane of rotation to a new plane of 
nonrotation. The fluid then slows in that canal, resulting in a sensation of a turn in the 
direction opposite that of the original turn. 

9-44. Simultaneously, the two other canals are brought within a plane of rotation. The fluid 
stimulates the two other cupulas. The combined effect of the coupler deflection in all three 
canals creates the new perception of motion in three different planes of rotation: yaw, pitch, 
and roll. The pilot experiences an overwhelming head-over-heels tumbling sensation. 

SOMATOGRAVIC ILLUSIONS 

9-45. Somatogravic illusions are caused by changes in linear accelerations and decelerations 
or gravity that stimulate the otolith organs. The three types of somatogravic illusions that can 
be encountered in flight are oculogravic, elevator, and oculoagravic. 

Oculogravic Illusion 

9-46. This type of illusion occurs when an aircraft accelerates and decelerates. Inertia from 
linear accelerations and decelerations cause the otolith organ to sense a nose-high or nose-
low attitude. In a linear acceleration, the gelatinous layer, which contains the otolith organ, is 
shifted aft. The aviator falsely perceives that the aircraft is in a nose-high attitude. A pilot 
correcting for this illusion without cross-checking the instruments would most likely dive the 
aircraft. This illusion does not occur if adequate outside references are available. If making an 
instrument approach in inclement weather or in darkness, the pilot would be considerably 
more susceptible to the oculogravic illusion. An intuitive reaction to the sensed nose-high 
attitude could have catastrophic results 

Elevator Illusion 
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9-47. This illusion occurs during upward acceleration. Because of the inertia encountered, the 
pilot’s eyes will track downward as his body tries, through inputs supplied by the inner ear, to 
maintain visual fixation on the environment or instrument panel. With the eyes downward, 
the pilot will sense that the nose of the aircraft is rising. This illusion is common for aviators 
flying aircraft that encounter updrafts. 

Oculoagravic Illusion 

9-48. This illusion is the opposite of the elevator illusion and results from the downward 
movement of the aircraft. Because of the inertia encountered, the pilot’s eyes will track 
upward. The pilot’s senses then usually indicate that the aircraft is in a nose-low attitude. 
This illusion is commonly encountered as a helicopter enters autorotation. The pilot’s usual 
intuitive response is to add aft cyclic, which decreases airspeed below the desired level. 

PROPRIOCEPTIVE ILLUSIONS 

9-49. Proprioceptive illusions rarely occur alone. They are closely associated with the 
vestibular system and, to a lesser degree, with the visual system. The proprioceptive 
information input to the brain may also lead to a false perception of true vertical. During 
turns, banks, climbs, and descending maneuvers, proprioceptive information is fed into the 
central nervous system. A properly executed turn vectors gravity and centrifugal force 
through the vertical axis of the aircraft. Without visual reference, the body only senses being 
pressed firmly into the seat. Because this sensation is normally associated with climbs, the 
pilot may falsely interpret it as such. Recovering from turns lightens pressure on the seat and 
creates an illusion of descending. This false perception of descent may cause the pilot to pull 
back on the stick, which would reduce airspeed. Figure 9-22 shows proprioceptive illusions. 

 

Figure 9-22. Proprioceptive Illusions 

PREVENTION OF SPATIAL DISORIENTATION 



 265

9-50. Spatial disorientation cannot be totally eliminated. However, aircrew members need to 
remember that misleading sensations from sensory systems are predictable. These sensations 
can happen to anyone because they are due to the normal functions and limitations of the 
senses. Training, instrument proficiency, good health, and aircraft design minimize spatial 
disorientation. Spatial disorientation becomes dangerous when pilots become incapable of 
making their instruments read right. All pilots, regardless of experience level, can experience 
spatial disorientation. For that reason, they should be aware of the potential hazards, 
understand their significance, and learn to overcome them. To prevent disorientation, aviators 
should— 

• Never fly without visual reference points (either the actual horizon or the 
artificial horizon provided by the instruments).  

• Trust the instruments.  
• Avoid fatigue, smoking, hypoglycemia, hypoxia, and anxiety, which all 

heighten illusions.  
• Never try to fly VMC and IMC at the same time.  

TREATMENT OF SPATIAL DISORIENTATION 

9-51. Spatial disorientation can easily occur in the aviation environment. If disorientation 
occurs, aviators should— 

• Refer to the instruments and develop a good cross-check.  
• Delay intuitive actions long enough to check both visual references and 

instruments.  
• Transfer control to the other pilot if two pilots are in the aircraft. Rarely will 

both experience disorientation at the same time.  
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Note: 
The following references are made available for the specialized investigation group to assist 
in the studies. 

- Surviving Spatial Disorientation 
- Spatial Disorientation, From Wikipedia, the free encyclopedia. 
- Spatial Disorientation -Why you shouldn’t fly by the seat of your pants 
- Spatial Disorientation Deaths of Visual Flight Rules Pilots: J. F. Kennedy, Jr., et. al.  
- Spatial Disorientation Stories, From AVWEB Question Of The Week  
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1.16.5  Systems examination: 
 
1.16.5.1 Cause(s) for the autopilot disconnect  

(Refer to 1.16.1. (Tests and Researches), Cairo March 04 Autopilot 
Flash 737 March Progress Meeting Flash 737 March Progress, 
Autopilot Engagement) 

 
 

1.16.5.2 Cause(s) for “Heading Select” disengage when the autopilot is 
engaged (applied also to the accident aircraft) 
(Refer to 1.16.1. (Tests and Researches), Boeing response to the 
raised questions, enclosure to B-H200-17833-ASI Question B4)  

 
 

1.16.5.3 Availability of autopilot during the captain's requests  "autopilot, 
autopilot" (accident aircraft)  
(Refer to 1.16.1. (Tests and Researches), Cairo March 04 Autopilot 
Flash 737 March Progress Meeting Flash 737 March Progress, 
Estimated Autopilot Availability, Boeing response to the raised 
questions, enclosure to B-H200-17833-ASI Question B6) 
 

1.16.5.4 MMEL issues associated with operating the airplane with FD TO/GA 
mode inoperative (won't stay engaged)  
Relevant information to be added upon Human Factors Group 
discretion 
 

1.16.5.5 Interlock logic for A/P with the definition of the  likelyhood (ruled 
out, not likely, unknown) to the various interlocks regarding the role 
they may have played in the autopilot disengagement  
(Refer to 1.16.1. (Tests and Researches), Honeywell SP-300 DFCS 
B737-300.ppt file, and Flash Airlines Presentation SP-300 DFCS 
Health Monitoring Honeywell.ppt file) 
 

1.16.5.6 The effects of the TOGA bit dropping out and way it affects the 
command bars.  
(Refer to 1.16.1. (Tests and Researches), Boeing AMM 22-03-00, 22-
04-00) 

1.16.5.7 Examination of the selected course compared to the selected heading 
(probability for having "dropouts").   
 

1.16.6 CVR examination: 
1.16.6.1 Examination of the CVR recording for indications of A/P and 

heading select switch noises 
(Could not be identified) 

1.16.6.2 Examination of CVR at 2.58.15 (when the MSR crew says that they 
heard a message from Flash on 121.5). 
121.5 recording has been checked, no such message was recorded 

 
1.16.7 FDR  examination: 
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1.16.7.1 Spatial disorientation study of the accident flight based on the 
recorded FDR data  
TBC (CBS group) 

 
1.16.8 PCU inspection and teardown (EQA report): 

(Refer to 1.16.1.7. Aileron system) 
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1.17 Organizational and Management Information 
1.17.1. Flash Airlines 

1.17.1.1. Flash Airlines Air Operator Certificate   (AOC) 
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1.17.3. Relevant Flash Airlines procedures: 

 
1.17.3.1 Flash Airlines procedures regarding use of autopilot when 

recovering from unusual attitudes  
Refer to Flash Airline FOM (Ops Group) 

 
1.17.3.2 Flash Airlines procedures regarding Upset Recovery training  

 
MCA requirements regarding Upset Recovery are not mandatory. 
Refer to Flash Airline FOM (Ops Group) 

 
 

1.17.3.3 Flash Airlines procedures regarding “training about PNF assuming 
control when the PF is not responding to situations, callouts"  
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1.17.3.4 Flash Airlines training/operational information regarding 

intervention by the non-flying pilot when the flying pilot fails to 
respond to calls for correcting an unsafe situation.  
Refer to previous item 

 
1.17.3.5 Regularity (or irregularity) rules regarding sleeping schedules on 

and off-duty.  Strategies for obtaining adequate rest and managing 
crew on-duty alertness  
Refer to Flash Airline FOM (Ops Group) 

 
1.17.3.6 General description about Flash Airline.  

(Date of foundation or transition, location of offices and bases, 
number of aircrafts operated, number of pilots and other personnel, 
annual flights, passengers carried, revenues, routes flown, and 
financial health)  
(All relevant information are already included in the Factual Report) 
 

1.17.3.7  Labor management issues, growth trends, and main competitors.  
Closed 
 

1.17.3.8 Egyptian requirements for the training of pilots at an airline such as 
Flash Airlines.  
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See also Pilots training documents included in items 1.5.1 and 1.5.2 
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1.17.3.9 The training that was actually provided to all Flash Airlines pilots  
Pilots training documents are included (refer to 1.5.1 and 1.5.2) 

  
 

1.17.3.10 Flash Airlines procedures regarding pilots training and checking on 
operation of the auto flight system. .  
No specific form is available (refer to 1.5.1 and 1.5.2) 

 
  
1.17.3.11 Flash Airlines program for training and checking pilots in the field 

of CRM and human factors (as contained in the company training 
manual)  
No mandatory training was required by ECAR at the time of the 
accident. However, CRM course is outlined in Flash Airline 
Training Manual 4.10  
 

1.17.3.12 Flash Airlines pilots procedures for training and checking pilots on 
spatial disorientation countermeasures and upset recovery  
Spatial Disorientation training is not a requirement by Civil Aviation 
Authorities. However, some literature about this subject is included 
in Flash Airline Training Manual. 

 
1.17.3.13 Flash Airlines policies regarding use of CRM.  

Refer to 1.17.3.11. 
 
1.17.3.14 Flash Airlines policies relating to assertiveness and company 

guidelines as to when a first officer should take control of an aircraft 
from a captain.  
Refer to 1.17.3.3. 
 

1.17.3.15 Flash Air general company policies related to crew communication, 
assertiveness, and other CRM-related behaviors  
Refer to 1.17.3.3. 

 
1.17.3.16 Flash Airlines policies regarding use of the auto flight system   

(To be referred to the OPS group) 
 

1.17.3.17 Regulations governing operators (like Flash Airlines) regarding 
Oversight audits by ECAA.  
ECAA regulations require every operator to undergo an oversight 
audit once every 12 month 
 
 

1.17.3.18 Details about the ECAA oversight audit on Flash Airlines  
Is already included in the Factual Report 

 
1.17.3.19 Outcomes of Oversight audits (previous violations, fines, or bans 

levied by ECAA)  
Is already included in the Factual Report 
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1.17.3.20 Previous violations, fines, or bans levied foreign aviation regulatory 
agencies.  
None identified 

 
1.17.3.21 Selected additional information regarding Flash Airlines 

Organization including:  
- Organization and responsibilities Chapter 1 FSH 1.5.1/ 1.5.2 
- Organization and responsibilities Chapter 1 FSH 1.8.7 
- Qualification requirements Chapter 3 FSH 3.3.1/ 3.3.2 
- Crew Health Precautions Chapter 4 FSH-4.1.1- 4.1.4 
- Operating Procedures Chapter 6 FSH 6.3.44/ 6.3.45/ 6.3.46 
- Training details Flash Training Manual Chapt 05 Page 7 
 
All pertinent information are included in the Factual Report 

  
1.17.3.22 Airline Simulator program contract with RAM, ECAA letter of 

approval  
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1.17.3.23 Simulator used by Flash Airlines at RAM).  

Including  
- FCC options 
- Ground proximity  
- Bank angle options 
- Display type installed 
- FD type (split or integrated cue) 
Pending Boeing response, see also 1.16.1.10. 

 
1.17.3.24 Flash Airlines procedures regarding which pilot (PF or PNF) 

engages the autopilot, Boeing recommended practice  
No written procedure was found in Flash Airline FOM regarding 
this issue. Boeing procedures and common practices are for PF to 
connect the autopilot. 
 

1.17.3.25 Additional information regarding dispatch from SSH  
A. All departures from SSH (accident aircraft) 

 

                        
 
 
 
   

-7 Departure from SSH  
-9 Departure from SSH  
-11 Departure from SSH  
-13 Departure from SSH  
 

Same crew did flight no13 "Accident flight" and flight no 9 "SSH 
/TRN", following a comparison between the two flights. 
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 FDR SSH Departure 
no.

Flight 13
Accident Flight

Flight no.9

Date 3rd Jan, 04 2nd Jan, 04
Take off Time 2.42 GMT 4.37 GMT
Runway 22R 04L
Captain Khedr Aabdalla Saad Khedr Aabdalla Saad
First officer Amr Mahmoud Shafe Amr Mahmoud Shafe
Autopilot in 
Command

A A

Autopilot engaged at 3392 ft 2836 ft
Autopilot Mode CMD /Heading Select CMD /Heading Select

 
 

B- Extension of the outbound legs before beginning the turn 
 
Interviewing Flash Airlines chief pilot: 
 Flash Airlines chief pilot stated that during the departure from SSH, 
Flash Airline pilots might extend the circuit as the situations need 
whether day or night departures (departure over water is mandatory) 
 
Actual pattern flown depends on airplane performance (weight, 
OAT, etc).  Most airplanes widen the pattern to gain additional 
altitude as a pilot technique.  VOR crossing altitude restriction is 
shown on charts.  This information should be added to Operations 
Group Notes. 
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1.19 New Investigation Techniques  
1.19.1 Spatial disorientation :  

- Definition 
- The way the SD works 
- Crew fatigue 
- Human related factors 
 

Refer to (tests and researches), 1.16.4. Tests and researches conducted by MCA, 
Spatial Disorientation Studies 
Additional work can be done through adding the report of the CBS group meeting) 
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Exhibit B FDR Group Factual Report  
 
Attachment 4:  Summaries of previous flight(s) by accident crew   
Refer to 1.17.3.25, all departures from SSH (accident aircraft) 
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Exhibit C CVR Group Factual Report 
Accident flight plan (copy of the flight plan referred to by ATC at 02:38:05 in 
the CVR transcript)  
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b. Spelling corrections  
Two spelling corrections should be made: 

- The phrase “02:34:25 Attendant: "on behalf of Captain Kheder"  should read  
“02:34:25 Attendant: "on behalf of Captain Khedr" 

- The phrase “advice ready for departure" should read " advise ready for 
departure "  

 
 
 

Exhibit D Airplane Performance Group Factual Report 
Radar Spec formatted.doc (to complement the item C.2 Radar Data, General 
specification)  

 
ASR 12 Radar (Aircraft Surveillance Radar) 
 
Secondary 250 nm 
Primary 60 nm 
15 Revolution Per minutes approximately (Scan time = 4.13 sec) 
 
 
 
Field Valid Field Variables Data Field Description 
1 A-Z, 0-9 Aircraft flight identifier or callsign 
 
2 #, *, +, or blank Special processing indicator: 

  # = track is inhibited from CA processing, either with 
another specified track or with all other tracks 

  * = track is inhibited from MSAW processing 
  + = track is inhibited from both CA and MSAW 

processing 
  blank = track is subject to both CA and MSAW 

processing  
 

3 H, M, or L Aircraft wake indicator: 
   H = heavy 
   M = medium 
   L = light 
 
4 000-999 or •••• Cleared level: 
   NNN = assigned altitude in hundreds of feet 
   •••• = altitude unavailable or less than sea 

level 
 
5 T, ↑, ↓, or blank Cleared level qualifier: 
   T = temporary altitude 
   ↑ = vertical movement of track - 

climbing 
   ↓ = vertical movement of track - 

descending 
   blank = permanent cleared level 
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6 000-999 or •••• Reported altitude: 
   NNN = reported altitude in hundreds of feet 
   999 = altitude greater than 99,900 feet 
   •••• = altitude unavailable, altitude less 

than sea level or altitude has not 
been updated for approximately 15 
seconds 

 
7 a, C, E, e, N, n, or blank Altitude transition indicator: 
   a = indicates altitude source is mode C, 

aircraft is below adapted transition 
level and altitude is in hundreds of feet 
above mean sea level 

   C = indicates altitude source is mode C, 
aircraft is above adapted transition 
level and altitude is in flight levels 

   E = indicates altitude source is manually 
entered, aircraft is above adapted 
transition level and altitude is in flight 
levels 

   e = indicates altitude source is manually 
entered, aircraft is below adapted 
transition level and altitude is in 
hundreds of feet above mean sea level 
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Field Valid Field Variables Data Field Description 
7 (Cont.) a, C, E, e, N, n, or blank Altitude transition indicator: 
   N = indicates mode C altitude has not been 

updated for approximately 7.5 seconds 
and is considered unreliable, aircraft is 
above adapted transition level and 
altitude is in flight levels 

   n = indicates mode C altitude has not been 
updated for approximately 7.5 seconds 
and is considered unreliable, aircraft is 
below adapted transition level and 
altitude is in hundreds of feet above 
mean sea level 

   blank =  no data is available or altitude data 
has not been manually entered 

 
8 0000-7777 (octal) Reported code 
 
9 0000-9999 Track ground speed in knots 
 
10 0000-7777 (octal) Assigned code 
 
11 A-Z, 0-9 Aircraft type (field is blank for manually created 
sim tracks) 
 
12 A-Z, 0-9 Destination aerodrome or last adapted point on flight plan 

route (XXXX) 
 
13 A-Z, 0-9 Scratch pad note entered by controlling operator (XXXXXX) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


