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Occurrence Summary: 
 

On January 3, 2004, about 02:45:06 UTC, 04:45:06 Local time, Flash Airlines 
flight FSH604, a Boeing 737-300, Egyptian registration SU-ZCF, crashed into the Red 
Sea shortly after takeoff from Sharm el-Sheikh International Airport (SSH) in South Sinai, 
Egypt.  The flight was a passenger charter flight to Charles de Gaulle Airport (CDG), 
France with a stopover in Cairo international Airport (CAI) for refueling. Flight 604 
departed from Sharm el-Sheikh airport with 2 pilots (Captain and First Officer), 1 
observer, 4 cabin crew, 6 off-duty crew members and 135 passengers on board. The 
airplane was destroyed due to impact forces with the Red Sea with no survivals. 
 

The airplane had departed from Sharm el-Sheikh runway 22R and was air born 
at 02:42:33 UTC, approximately 2½ minutes prior to the crash, and had been cleared for 
a climbing left turn intercept the 306 radial from the Sharm el-Sheikh VOR station 
located just north of runway 22R.  This climbing turn allows departing flights to gain 
sufficient altitude before proceeding over higher terrain located along the flight path to 
Cairo.  Flight 604 was operating in Egyptian airspace as a charter flight operating under 
the provisions of Egyptian Civil Aviation Regulations Part 121 
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1. Factual Information 

1.1. History of Flight 
 
Summary 

On January 3, 2004, about 02:45:06 UTC, 04:45:06 Local time, Flash Airlines 
flight FSH604, a Boeing 737-300, Egyptian registration SU-ZCF, crashed into the 
Red Sea shortly after takeoff from Sharm el-Sheikh International Airport (SSH) in 
South Sinai, Egypt.  The flight was a passenger charter flight to Charles de Gaulle 
Airport (CDG), France with a stopover in Cairo international Airport (CAI) for 
refueling. Flight 604 departed from Sharm el-Sheikh airport with 2 pilots (Captain and 
First Officer), 1 observer, 4 cabin crew, 6 off-duty crew members and 135 
passengers on board. The airplane was destroyed due to impact forces with the Red 
Sea with no survivals. 
 

The airplane had departed from Sharm el-Sheikh runway 22R and was air 
born at 02:42:33 UTC, approximately 2½ minutes prior to the crash, and had been 
cleared for a climbing left turn intercept the 306 radial from the Sharm el-Sheikh VOR 
station located just north of runway 22R.  This climbing turn allows departing flights to 
gain sufficient altitude before proceeding over higher terrain located along the flight 
path to Cairo.  Flight 604 was operating in Egyptian airspace as a charter flight 
operating under the provisions of Egyptian Civil Aviation Regulations Part 121 
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History of Flight 

 
In the following history, comments originally in Arabic are translated in to 

English and appear in italics.  A complete transcription of the CVR is contained in 
Exhibit C, CVR Group Factual Report 

 
• Flash Airlines flight 604 Boeing 737-300 scheduling to depart Sharm El 

Sheikh at 0230 GMT 0430 local time. 
• From Cockpit Voice Recorder information the first officer and observer were 

in the Cockpit at 02:14:30 the Captain was in the cockpit at 02:18:14. 
• Load information and flight information were exchanged between the Flight 

Deck and Cabin Attendants. 
• At 02:18:58 before start check list was requested by the Captain and was 

read by the F/O and responded by Captain and F/O completed at 02:20:17. 
• The Cleared to Start checklist was carried out at 02:32:19, the After Start 

checklist at 02:35:36, and the Taxi checklist at 02:39:55. 
• The ATC clearance was delivered at 02:38:15 and read back by F/O as 

follows: 
• ATC Flash 604 destination Cairo as filed climb initially flight level 140 1673 

on the squawk. 
• F/O Our clear to destination via flight plan route 140 initially 1673 on the 

squawk Flash 604 we have total pax135 God willing. 
• 02 h 39 min 54 s, A/T engaged (through the whole flight), 
• The Take Off checklist was completed at 02:40:05. 
• 02 h 40 min 38 s, F/O : “Flash 604 ready for departure”, 
• 02 h 40 min 46 s, TWR : “Flash 604 surface wind 280/13 kts left turn to 

intercept radial 306 clear for take off 22R”, 
• 02 h 40 min 55 s, F/O : “Clear for take off runway 22R with left turn to 

establish 306 Sharm VOR, our Flash 604 clear for take off”, 
• 02 h 41 min 19 s, F/O : “Left turn to establish radial 306”,  
• 02 h 41 min 30 s, Captain : “Initially 140”, 
• 02 h 41 min 34 s, Captain : “Confirm initially 140”,  
• 02 h 41 min 35 s, F/O : “And Flash 604 confirm to the left to establish 306”, 
• 02 h 41 min 40 s, Captain : “Initial 140”, 
• 02 h 41 min 43 s, TWR : “Inch Allah”,  
• 02 h 41 min 44 s,  F/O : “And initially 140”, 
• Take off was initiated at 02:41:59 with standard call outs. 
• At time 02:42:02 TOGA mode engaged and then disengaged at 02:42:04. 
• Aileron movements during T/O roll and lift off were consistent with crosswind. 
• 02 h 42 min 10 s, F/O : “Take off power set speed building up 80 kts throttle 

hold”, 
• 02 h 42 min 26 s to 02 h 42 min 33 s, Take off phase, Co-pilot : “V1 rotate, 

positive rate”, 
• 02 h 42 min 36 s, Captain : “Gears up”, 
• 02 h 42 min 38 s, gears are up (FDR), CAS 169,5 kts 
• 02 h 42 min 43 s, Captain : “400 heading select”,  
• 02 h 42 min 44 s, F/O : “400 heading select” (FDR heading select engaged), 
• At time 02:42:48, Captain requested "Level Change" 
• At time 02:42:49 the F/O announced "Level Change, MCP speed, N1 armed 

Sir". 
• At time 02:42:59 the F/O announced "one thousand". At the same time, ATC 

reported the departure time and confirmed left turn clearance. The clearance 
was acknowledged by the F/O.  This was the last ATC transmission from the 
flight crew.  The aircraft rolled to 20�ø left bank and began a climbing turn. 
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• 02 h 43 min 00 s, Captain : “N1 speed 210 flaps 1”, 
• 02 h 43 min 04 s, Captain : “Left turn”,  
• 02 h 43 min 05 s, TWR : “Flash 604 airborne time 44 when you ready to the 

left to intercept 306 radial report on course”, (Aircraft at 1268 ft), 
• 02 h 43 min 11 s, Captain : “Left turn”, (1528 ft, beft) 
• 02 h 43 min 12 s, F/O : “Roger when ready inch Allah”, 
• 02 h 43 min 18 s, F/O : “left turn to establish 306 Sharm VOR”, (maximum 

recorded left roll is 21,8° within that phase at 02:43:21), 
• The turn continued as the magnetic heading approached 140�ø (at an altitude of 

3600 ft), at which point the bank angle decreased to approximately 5�ø left 
bank. 

• At time 02:43:19, EgyptAir Flight (MSR 227), a flight from Hurgada inbound to 
Sharm el-Sheikh called ATC.  Conversations between ATC and MSR 227 
continue for approximately 60 seconds. 

• 02 h 43 min 21 s, MCP selected speed recorded 219 kts, 
• 02 h 43 min 23 s, Captain : “Flaps up”, 
• 02 h 43 min 33 s, Selected heading recorded 106,8°, 
• 02 h 43 min 35 s, Co-pilot : “Flaps up no light”, (2196 ft, CAS 209 kts, Hdg 

168, Pitch 10.9°, Roll 20,74° left), 
• At time 02:43:37, the Captain called for the After Takeoff checklist.  There 

was not audible response from the F/O. 
• 02 h 43 min 53 s, CAS 216,5 kts decreasing (reached a minimum value of 

184.5 Kts at 2:44:23 and then started increasing), 
• At time 02:43:55, the Captain called "Autopilot".  There was no immediate 

response from any crew member. (3124 ft, CAS 216 kts, Hdg 142.7, Pitch 
15.3°, Roll 7.7° left) 

• At time 02:43:58, the Captain stated "Not yet".(3320 ft, CAS 213.5 kts, Hdg 
141.3°, Pitch 16.3°, Roll 6.6° left) 

• At time 02:43:59, the FDR recorded the autopilot was engaged, and that the 
roll mode transition to CWS-R mode.  This transition would have resulted in 
loss of Heading Select Mode (3392 ft, CAS 212 kts, Hdg 140.6°, Pitch 17.5°, 
Roll 6.6° left) 

• At time 02:44:00, the F/O stated "Autopilot in command sir". (3468 ft, CAS 
209.5 kts, Hdg 140.2°, Pitch 18.4°, Roll 6.6° left) 

• At time 02:44:01, the captain stated "EDEELO", (an Arabic exclamation 
expressing a sharp response of some kind). At the same time, the FDR 
records momentary aileron surfaces movements. The right aileron deflected  
to 7.2 degree TEU for one second  

• At time 02:44:02, the CVR records the autopilot disconnect warning and the 
FDR recorded the autopilot disengaged.  The aural warning lasted for 2.136 
seconds. (3624 ft, CAS 207 kts, Hdg 139.9°, Pitch 19.3°, Roll 5.6° left) 

• During this time, an increase in pitch and decay in airspeed were observed  
• At time 02:44:05, the Captain requested heading select. (3880 ft, CAS 203 

kts, Hdg 139.5°, Pitch 20.5°, Roll 0.0° left) 
• At time 02:44:07, the F/O states "heading select" and the FDR records 

heading select mode engaging.  This mode transition would have resulted in 
the reappearance of the flight director roll command bar.  During this 
sequence, the aircraft’ left-bank continued to decrease at a slow rate until the 
airplane was briefly wings level. (4056 ft, CAS 199 kts, Hdg 139.5°, Pitch 
19.8°, Roll 0.35° right) 

• Beginning at this time, the FDR records a series of aileron motions that 
command a right bank and subsequent right turn. 

• At time 02:44:18, the captain states "See what the aircraft did".  At this point 
the aircraft bank angle was approximately 12° to the right. (4824 ft, CAS 
186.5 kts, Hdg 149.4°, Pitch 15.4°, Roll 12.6° right) 
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• 02 h 44 min 23 s, CAS 184,5 kts and will increase to the end of the flight, 
• 02 h 44 min 25 s, last recorded speed selected 220 kts, 
• At time 02:44:27, the F/O states "Turning right, sir". Three seconds later, the 

captain responses "What". At the same time, bank angle is 17° to the right 
and the FDR records the aileron motions to increase the right bank (5172 ft, 
CAS 186 kts, Hdg 160.6°, Pitch 13.3°, Roll 16.8° right) 

• At time 02:44:31, the F/O states "Aircraft is turning right". One second later, 
the captain response "Ah" 

• At time 02:44:35, the Captain states "Turning right”, at this point, the bank 
angle was 23.6° to the right (5396 ft, CAS 192 kts, Hdg 174.7°, Pitch 11,7° 
Roll 23,5° right), last selected heading 84,9°) 

• At time 02:44:37, the Captain states – “how turning right” (5436 ft, CAS 195 
kts, Hdg 179.6, Pitch 10.7°, Roll 27.7°) 

• At time 02:44:41, the Captain states "OK come out". (5468 ft, CAS 202.5 kts, 
Hdg 194.7°, Pitch 6.5°, Roll 41.8° right) At this point, the bank angle was 
slightly more than 40° right bank and the FDR records the ailerons returning 
to just beyond neutral, the high right roll rate stopped and a momentary left 
roll rate occurred resulting in a slight decrease in the right bank from 43.2° at 
2:44:40 to 41.8° at 2:44:41 before additional aileron movements command an 
increase in the right bank. 

• At time 02:44:41.5, the F/O states "Overbank. The bank angle at this time 
was just beyond 50° right bank. The airplane reaches its maximum altitude of 
just over 5460 feet. 

• At time 02:44:41.7, the Captain states "Autopilot". He repeats the statement 
at 02:44:43.4. 

• At time 02:44:44, the F/O states "Autopilot in command". No autopilot 
engagement was recorded on the FDR.(5432 ft, CAS 209.5 kts, Hdg 210.5°, 
Pitch 3.5°, Roll 53.0° right)  

• At time 02:44:46, the Captain again states "Autopilot". 
• At time 02:44:48, the F/O states "Overbank, Overbank, Overbank".(5276 ft, 

CAS 222 kts, Hdg 235.9°, Pitch 3.5° nose down, Roll 68.9° right).  
• 02 h 44 min 51 s, Master caution recorded, 
• At time 02:44:52.8, the F/O again states "Overbank". (At 02:44:53, 4628 ft, 

CAS 254 kts, Hdg 265°, Pitch 25.14° nose down, Roll 91.4° right) 
• At time 02:44:53.4, the Captain responds "OK, come out". 
• 02 h 44 min 54 s, aileron motion to the left during 9 s (4388 ft, CAS 264.5 kts, 

Hdg 270°, Pitch 29.7° nose down, Roll 95.2° right)  
• At time 02:44:56, the F/O states "No autopilot commander".(3820 ft, CAS 289.5 

kts, Hdg 277°, Pitch 37° nose down, Roll 103.0° right) 
• At time 02:44:58, the captain states "Autopilot". At the same time, the FDR 

records a large aileron motion to the left and the airplane begins rolling back 
towards wings level.(3068 ft, CAS 317.5 kts, Hdg 281°, Pitch 43.2° nose 
down, Roll 111° right) 

• At time 02:44:58.8, the observer states "Retard power, retard power, retard 
power" 

• At time 02:45.01.5, the captain states "Retard power", and the FDR records 
both engine throttles being moved to idle.(Pitch 42.4° nose down, Roll 39.2° 
right) 

• At time 02:45:02, the CVR records the sound of the overspeed warning.(1320 
ft, CAS 382.5 kts, Hdg 306.9°, Pitch 40.6° nose down, Roll 30.2° right) 

• Recovery from severe Right Bank and nose down pitch continued 
• At time 02:45:04.3, the captain states "Come out". Bank angle was 15.6° 

right, pitch attitude was 30.5° nose down, altitude was 421 ft, and airspeed 
was 411.8 KIAS   
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• At time 02:45:05, the CVR records a sound similar to ground proximity 
warning (180 ft, CAS 416 kts, heading 315.7°, pitch 25.4° nose down, right 
roll 19.3°),  

• A/C impacted the water at about 02:45:06 with last recorded data: 
- Bank Angle 19.3�ø to the right 
- Pitch Angle 25.4�ø Nose down 
- Vertical G. Load 3.96 (2.7) 
- Speed 416 Kts 
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Figure 1.1-2 Correlated FDR- CVR Data 

Correlated FDR- CVR Data: 
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1.2. Injuries to Persons 
 
There were no survivors. 
 

 
Injuries Flight Crew Cabin Crew Passengers Off-Duty Crew Total 

Fatal 3 4 135 6 148 
Serious 0 0 0 0 0 
Minor 0 0 0 0 0 
None 0 0 0 0 0 
Total 3 4 135 6 148 

 
Table 1:  Injury chart. 
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1.3. Damage to Airplane 

The airplane was destroyed by impact with the water. 
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1.4. Other Damage 

There was no other damage.  Most of the wreckage remains on the floor of the Red 
Sea at a depth of approximately 1000 meters. 
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1.5. Personnel Information 

Both the Captain and the First Officer were certified under Egyptian Civil Aviation 
Authority (ECAA). 
  
1.5.1 The Captain 
 

1.5.1.1. Summary (personal and training information) 
 
 Date of birth:      February 26, 1950   
 Date of hire with Flash Airlines: February 16, 2003 
 Airline Transport Pilot Egyptian Certificate Number 561(issued December 15, 1984) 
  Airplane Multi-Engine Land 
  Airplane Single Engine Land/Commercial Pilot 
  Limitations:  None 
 Type Ratings: ATR-42, B-737/300/400/500 (issued May 27, 2003), DHC-5 Buffalo, 

C-130 and Gomhoria   
 Medical:  First Class (issued November 19, 2003) 
 Limitations:  None 

Initial Ground School Training: Written Test April 9, 2003 

      Oral Test May 22, 2003 

Initial Simulator Training  B-737-300/400/500: April 28- May 12, 

2003 

Initial Proficiency Check  B-737-300/400/500: May 12, 2003 

Last Proficiency Check  B-737-300/400/500: May 12, 2003 

Last Line Check:   July 23, 2003 

Last Recurrent Training:  December 16, 2003 

FLIGHT TIMES: 

 

Total flight time (hrs/min)1: 7,443:45   

Total flight time on B-737: 474:15   

Total flight time PIC: 5,473:35  

Military Instructor Flight time:  1,967:55  

Total flight time last 24 hours2: 7:15   

Total flying time last 30 days: 83:51  

Total flying Time 90 days: 244:43  

 

--                                                 
1 Times are calculated for the captain up until December 31, 2003. 

2 Times do not include the accident flight. 
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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  

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

September 1968, and was graduated on May 1970 
�x 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  

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

 
 

�x He joined Flash Airline working as a civil pilot on B737-300 
from February 2003  until 3 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 
(All his flying hours were flown as PIC) 
 

vi- "All" captain's training records (including his last recurrent 
training).  
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Letter issued by ECAA approving Flash Airline Basic Indoctrination Course for 4 
trainees including Captain/ Khedr Abdallah Lasting 21 hrs from 24 May 2003 to 26 May 
2003 
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Curriculum Vitae: 
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Certificate, A.R.E. Air Force H ead Quarter, Training Department  
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Number of Training Flying Hours for Captain/ Khedr Abdallah at Scorpio Aviation 
(15 June 2000) 
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Proficiency Checks at Scorpio Aviation:  
17 June 2000 
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8 December 2000  
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17 June 2001  
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12 December 2001 
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Fixed Base Simulator Training: 

 
 
 
 



 

22- 1 
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Full Flight Simulator Training : 
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33- 1 
 

Proficiency Check: 

 
 
 
 
 



 

34- 1 
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Base Flight Training : 
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Company Oral Test 

 
 
 
 
 



 

37- 1 
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Line Training: 
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Line Check: 

 
 
 
 
 



 

42- 1 
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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 pr ocedure 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.  
 

1.0 CAPT: KHIDR 
REMARKS CAPT FLT A/C DATE  

HE RETURNED TO CAI AS  A 
PAX ON FSH 8883 LXR/CAI 
T/O   

PIC 
D.H 
D.H 

CAI/BCN 
BCN/MAD 
MAD/LXR 

 
ZCD 

1/12/03 

  OFF  2/12/03 
 D.H 

IC 
PIC 

CAI/LYS 
LYS/CHG 
CHG/HRG 

1.2 
ZCF 

3/12/03 

  OFF 

1.3 

4/12/03 

 PIC HRG/LXR 

1.4 

5/12/03 

 PIC LXR/CAI 

1.5 

6/12/03 

 D.H 
D.H 
PIC 
PIC 

CAI/SSH 
SSH/NAP 
NAP/BRI 
BRI/SSH 

1.6 

7/12/03 

  OFF 

1.7 

8/12 

 PIC SSH/CAI 

1.8 

9/12 

  OFF 

1.9 

10/12 TO 
17/12 

 PIC 
PIC 

CAI/SSH  
SSH/CAI 1.10 

18/12 

HE TRAVELLED AS A PAX 
FROM CAI TO HRG 

 OFF 

1.11 

19/12 

HE WAS PAX ON FSH 606 
HRG/CDG 

PIC CDG/LXR 

1.12 

20/12 

HE RETURNED TO CAI AS 
A PAX ON MSR FLT 

PIC 
PIC 
H.D 
H.D 

LXR/SSH 
SSH/NAP 
NAP/BRI 
BRI/SSH 

1.13 

21/12 

HE RETURNED TO CAI ON 
FSH 8883 AS A PAX  

H.D 
PIC 
PIC 

CAI/BCN 
BCN/MAD 
MAD/LXR 

1.14 

22/12 
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HE TRAVELLED FROM 
LXR TO SSH ON FSH 313  

AS A PAX  

PIC 
PIC 
PIC 

SSH/AOI 
AOI/BRI 
BRI/SSH 

1.15 

23/12 

 PIC 
PIC 

SSH/LXR 
LXR/SSH 1.16 

24/12 

 PIC SSH/CAI 

1.17 

25/12 

HE TRAVELLED AS A PAX 
ON FSH884 CAI/BCN& 

RETURNED AS A PAX ON 
FSH 8885 ASW/CAI 

PIC 
PIC 

BCN/MAD 
MAD/ASW 1.18 

26/12 

HE TRAVLLED ON MSR TO 
LXR& RETURNED AS A PAX 

ON FSH 603 LXR/CAI 

PIC LXR/CDG 

1.19 

27/12 

  OFF 

1.20 

28/12 

HE RETURNED AS A PAX 
ON FSH 8883 LXR/CAI  

H.D 
 PIC  
PIC 

CAI/BCN 
BCN/MAD 
MAD/LXR 

D 29/12 

2.0  
D.H: DEAD HEADING 
PIC:  PILOT IN- COMMAND  
 

REMARKS CAPT FLT A/C DATE  
  OFF  30/12 
 

IC 
PIC 

CAI/ CDG 
CDG/CAI 2.2 

31/12 

HE TRAVELLED TO SSH 
AS A PAX ON FSH 314 

CAI/SSH 

 OFF 

2.3 

1/1/04 

 PIC 
PIC 

SSH/TRN 
TRN/SSH 2.4 

2/1/04 

CRASH PIC  SSH/CAI 

2.5 

3/1/04 

 
 
 
 
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) 
Captain flew approximately:  
Russian Mig: 1000 flying hours (Russian ADI display)  
C130: 5000 hours (Conventional ADI display)  
ATR:  700 hours (Conventional ADI display)  
Boeing 737: 700 hours (Conventional ADI display)  
 
 
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 

1.5.2.1. Summary: (Personal, training information)  
 
 Date of birth:   January 1, 1979  
 Date of hire with Flash Airlines: May 22, 2002 

 
Egyptian Commercial Pilot License Number 3284 (issued April 12, 1997) 

 TYPE RATINGS: CESSNA (ISSUED April, 12, 1997) I 
    B737-200 (ISSUED July, 22, 1998) II 
    B737-300/400/500 (ISSUED July, 18, 2002) II 

Commercial Pilot License issued by the Federal Aviation Administration (FAA) 
Certificate Number 2546582 (issued July 31, 1996) 
 Airplane Multi-Engine Land Instrument Airplane  
 Private Privileges 

  Airplane Single Engine Land  
 Limitations:  None    
 Medical:  First Class last check (May 5, 2003) 
 Limitations:  None, valid till May 4, 2004  
 
 Initial Ground School Training: Written Test June 10, 2002 
      Oral Test May 22, 2002 
 Initial Simulator Training   B-737-300/400/500:  June 22–June 30, 

2002 
 Initial Proficiency Check  B-737-300/400/500: June 30, 2002 
 Line Check:    July 11, 2002 
 Last Proficiency Check:  May 15, 2003 
 Last Recurrent Training:  December 12, 2003 
 
FLIGHT TIMES: 
   

Total flight time (hrs/min)3: 788:53  

Total flight time B-737: 242:28  

Total flying time last 24 hours4: 7:15  

Total flying time last 30 days: 43:45  

Total flying Time 90 days: 61:10   

 

--                                                 
3 Times are calculated for the first officer up until December 31, 2003. 

4 Times do not include the accident flight. 
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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  

 
Note: 
Luxor Air training forms are approved training syllabus by 
ECAA. The audit of Flash Airline carried on January 2003 
comment that Flash was still using training forms under the 
name of the previous operator who was also ECAA approved 
but they should change the forms to the name of Flash. 

 
 

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:  
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Proficiency Check (June 30, 02) : 
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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 
Flight Training (August 12, 02):  



 

67- 1 
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Flight Deck Ground Trai ning/ Competency Check/ General Emergency (22-05-
02): 
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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).                                   
---------------------------------------------------------------------------- 
 
 
ISIS Airman Report                       CAIS Information - Certificate      
 Cert Pfx:     Cert No: 2635768    Cert Sfx:                 Information      
  Pilot Information for:        ABDELHAMID        ASHRAF                      
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  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 
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.                                          
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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                                                            
---------------------------------------------------------------------------- 
 
 
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 
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  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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1.5.4 Maintenance Engineer 
 
Engineer Mostafa Erfan graduated from the National Civil Aviation Training Institute 
on September a6th 1972. He worked as a mechanic for the Kuwait Airways for 
twenty years during which he received the following training courses: 

1- B 747-269B Mechanics Familiarization during the period from Feb 17th 
1979 to March 3rd 1979. (Kuwait Airways). 

2- Airbus Mechanics Familiarization Course during the period from 
October 6th to October 18th 1984 (Kuwait Airways). 

3- B767 Mechanics Familiarization A& C Course during the period 
between February 7th to February 19th, 1987 (Kuwait Airways). 

 
In 1991 he attended the Cessna 188 course at DEVCO training center, and then he 
got his Egyptian license without type rating (LWTR) No 1525 on August 1st 1992 
which is valid until July 27th, 2004. 
 
He joined Flash Airlines two years ago; during these two years he had the following 
training and exams: 

1- B737-300 type course at EgyptAir approved training center during the 
period from December 22nd, 2002 to February 27th, 2003. 

2-  Basic Indoctrination Course during the period from 13-14 June 2003.  
3- An On Job Training for 9 months on Flash Airlines B737-300 fleet. 
4- An approval authorization exam for the engine on November 2nd, 2003 

and for the airframe November 3rd, 2003.   
 
His approval No: 014 Valid until: July 26th, 2004   Issued on: Nov 28th, 2003  
LWTR No: 1525         Valid until: July 27th, 2004  issued on: August 1st, 1992 
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1.6 Airplane Information 
 
1.6.1 Airplane History  
 
The accident airplane was a Boeing model 737-3Q8 airplane, serial number 26283, 
and was equipped with two CFM56-3 engines.  The airplane was delivered on 22 
October 1992 to an aircraft lessor.  Since that time, it had been leased to several 
different operators and had carried US, UK, and Egyptian registration marks.  The 
airplane had been operated by Flash Airlines since June 2001.  At the time of the 
accident, the airplane carried Egyptian registration marks SU-ZCF and had 
accumulated 25603 flight hours and 17976 cycles. 
 
Aircraft Type      : B737-3Q8 
 
Minimum Crew     : 2 (Pilot and Copilot)  
 
Registration Marks     : SU-ZCF 
 
Serial Number      : 26283 
 
Manufacture Date     : October 1992  
 
Line Number      : 2383 
 
Variable No      : PQ294 
 
Interior Configuration     : Total 148 Economy Class 
  
ECAA Minimum Number of Flight Attendant : 3 
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1.6.2 Cockpit Instrumentation 
 

The airplane was equipped with an electronic flight instrument system (EFIS) 
which provides displays for most of the airplane's navigational systems. The major 
displays provided by the EFIS are: color displays of pitch and roll; navigational maps; 
weather; radio altitude and decision height; and autopilot and flight path information. 
The EFIS also provides displays of: airspeed; ADF/VOR bearings; ILS data; and stall 
warning information.  There are two separate display screens for each pilot, the 
electronic attitude direction indicator (EADI) and the electronic horizontal situation 
indicator (EHSI).  The EADI is mounted just above the EHSI in front of each pilot.  In 
addition to the EADI and EHSI, each pilot's panel includes an airspeed indicator, a 
radio digital distance magnetic indicator (RDDMI) which displays directions and 
distance to radio navigation aids, an altimeter, a vertical speed indicator (VSI), and a 
clock.  See Figure 1.6.2-1 for a simulated view of the captain's panel showing these 
instruments. 
 
                        

 
 
                                   

 
 

Figure 1.6.2-1 Example Captain's Instrument Display 
 
 
 
1.6.2.1 Electronic Attitude Direction Indicator (EADI) 
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The Electronic Attitude Director Indicator (EADI) provides a multicolor display 
of airplane attitude, airspeed, flight director commands and various other data.  The 
primary display is an artificial horizon which depicts the pitch and roll of the airplane.  
The artificial horizon line which separates the upper blue portion of the display from 
the lower brown portion moves up and down as the airplane pitches and tilts left and 
right as the airplane rolls.  The display is designed such that the artificial horizon line 
that appears on the display is always parallel with the real horizon.  Pitch and roll 
data for the captain's and first officer's EADI are supplied by separate left and right 
inertial reference units.  In independent standby attitude indicator is installed on the 
captain's panel inboard of the EADI.  In addition to attitude information, the EADI 
displays a moving airspeed scale along the left side and ground speed in the lower 
left corner.  The upper portion of the EADI is called Flight Mode Annunciator (FMA).  
This area is used to display the current operating modes of the autoflight system to 
the crew.  The FMA is separated into four separate areas in which are displayed 
(from left to right), the autothrottle mode, pitch mode, roll mode, and autopilot mode.  
See section 1.6.4 for further information about the autopilot and flight director. 
 
 
An example EADI screen is shown in Figure 1.6.2.1-1. 
 

 
 
 

Figure 1.6.2-2 Example EADI Display – In this example, the airplane is pitch is 7.5 
degrees above the horizon and the roll angle is 20 degrees to the left, airspeed is 

220 knots, ground speed is 238 knots, the autopilot mode is "N1", the pitch mode is 
"MCP Speed", the roll mode is "heading select", and the autopilot mode is "Flight 

Director" 
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1.6.2.2 Electronic Horizontal Situation Indicator (EHSI) 
 

The EHSI provides horizontal navigation information to the flight crew.  There 
are a number of display formats available which can be separately selected by the 
flight crew.  On the accident flight, both the captain and first officer were using the 
expanded VOR display which is described below 
 
 

 
 
 

Figure 1.6.2-3 Example EHSI Display – Expanded VOR Mode – Flag notes denote 
various options 
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1.6.3 Lateral Flight Control System 
 

Lateral control is provided by an aileron and two flight spoilers on each wing 
which are controlled by either control wheel in the flight deck.  A pair of cables 
transfers motion of the control wheels to motion of an aft quadrant located near the 
main landing gear wheel well. 

Feel 
Unit Trim

A/PA/P

L Aileron R Aileron

PCU

PCU

Aft Quadrant

Control 
Wheels

Feel 
Unit Trim

A/PA/P

L Aileron R Aileron

PCU

PCU

Feel 
Unit Trim
Feel 
Unit Trim

A/PA/P A/PA/P

L AileronL AileronL Aileron R AileronR Aileron

PCU

PCU

PCU

PCU

Aft Quadrant

Control 
Wheels

 
Figure 1.6.3-1 Simplified Lateral Control System Schematic – Additional cable runs, 

jam protection features, and spoilers not shown 
 

The aft quadrant is connected to the control valves of two independent 
hydraulic power control units.  Either unit alone is capable of providing full-range 
lateral control.  Artificial feel and wheel centering for lateral control is provided by the 
feel unit which consists of a centering cam, roller, and spring.  Aileron trim is 
accomplished with aileron trim switches on the aft end of the pilots' control stand.  
The trim switches command an electro-mechanical linear actuator which repositions 
the feel and centering mechanism. 
Two flight spoilers on each wing operate in conjunction with the ailerons through a 
spoiler mixer mechanism connected to the aft quadrant. 
Two autopilot actuators are connected to the aft quadrant.  Either or both of the 
autopilot actuators can move the aft quadrant, resulting in movement of both the 
control wheels and the ailerons.  One feature of the lateral control system is that the 
position of the ailerons always corresponds to the position of the wheel.  Even if 
aileron trim or the autopilots are in use, the relationship between the position of the 
control wheels and the position of the aileron is unchanged.  
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1.6.4 Autoflight System 
       

The digital flight control system consists of a centrally located mode control 
panel (MCP), two independent flight control computers (FCCs), two aileron autopilot 
servo actuators, and two elevator autopilot servo actuators.  Together, these 
components provide the functions of the autopilot and flight director. The MCP, 
located above the pilot's front panels and below the windows, provides a centralized 
location for all autopilot, flight director and autothrottle control selections. The FCCs 
receive flight crew requests and airplane sensor inputs which are used to generate 
flight director displays and, if the autopilot is engaged, command flight control 
surfaces. 
 
1.6.4.1 Autopilot System 
 

Each of the two FCCs provides an independent autopilot and are designated 
A and B.  Each FCC is connected to one aileron and one elevator servo actuator.  
The autopilot is engaged by selecting the appropriate push button on the MCP.  If 
certain required conditions are met, the selected autopilot will synchronize the roll 
channel autopilot servo to the current position of the ailerons.  Following 
synchronization, the autopilot servo will clamp onto the aft quadrant and begin 
moving the ailerons (and control wheel) in response to the flight path selected by the 
crew.  A similar process occurs in the pitch channel. 
During cruise, only a single autopilot is used.  If the second autopilot is selected, the 
first autopilot is disengaged when the second autopilot engages.  During approach, 
both autopilots may be used together for two channel operation. 
 
Engage Switches: 
 

The pushbuttons are normally-open, momentary contact switches which 
control an engage relay by means of electronic circuitry. Either channel can be 
engaged in CWS or CMD by pressing the appropriate switch. A light illuminates on 
the switch to indicate that the autopilot has been engaged, and each switch may be 
disengaged by pressing the switch again. Loss of power (28v) or ground to the relay 
will cause it to de-energize and the pushbutton switch light will go out. If CWS or 
CMD is pressed while either power or ground for the relay is not provided, the relay 
will not energize and the pushbutton light will not illuminate. 
 
 
Autopilot Actuators: (Figure 1.6.3-1)  
  
A- Four autopilot actuators are installed, two in the main wheel well area for the 
aileron axis and two in the aft fuselage for the elevator axis. One set, aileron and 
elevator, is controlled by the A autopilot system and the other set by the B autopilot 
system. The units are mechanically linked to aileron and elevator power control units 
(PCU's) which drive the flight control surface 

 
B- A pressure switch is installed on each actuator. The switch closes when normal 
hydraulic pressure is applied to the PCU. The engage interlock voltage is wired 
through the switches. 

  
C- Autopilot system electrical signals operate valves which modulate hydraulic 
pressure to displace a hydraulic piston and provide a rotary output to the respective 
PCU. Control and position signals are provided by the following components which re 
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installed on each actuator: engage solenoids, transfer valve, linear variable 
displacement transducer (LVDT), and pressure regulator.  

 
 
1- Engage Solenoids 
 

  Two engage solenoids are on each autopilot module. Each solenoid is 
an electrically operated valve (28 volts dc) which, when energized, applies 
hydraulic pressure within the module. The ACTUATOR solenoid provides 
hydraulic pressure to the TRANSFER VALVE and to the DETENT 
SOLENOID. The detent solenoid provides hydraulic pressure to the detent 
mechanism. Both solenoids are energized at A/P engagement. However, the 
detent solenoid is delayed slightly from the ACTUATOR solenoid. The 
solenoids are attached to the module with four bolts. Electrical pins mate with 
wiring within the module when the units are installed. Hydraulic pressure is 
powered into the units through ports which align when the solenoids are 
installed.  

 
2- Linear variable displacement transducer (LVDT)  
 
The linear variable displacement transducer provides positional information 
for the actuator piston and provides an ac output signal in proportion to piston 
position.  
 
3- Pressure regulator 

 
   The pressure regulator is in line with the hydraulic passages between 
the detent solenoid and the detent piston (which locks the actuator piston to 
the output crank). The regulator bypasses hydraulic fluid to limit the output 
force (autopilot authority) of the actuator when the unit is backdriven or stalled 
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Figure 1.6.4-1 Autopilot Actuator 
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1.6.4.2 DFCS Modes 
Various pitch and roll modes are available and can be manually selected by 

the flight crew via the MCP.  In some cases, automatic mode changes can occur in 
response to invalid sensor inputs, certain flight conditions, or selection of other 
compatible modes.  During the accident flight, the following modes were used: 
 
Take-Off 

Flight director guidance during takeoff is initiated by pressing the take-off/go-
around (TOGA) switches located on the throttles.  In addition to selecting flight 
director TOGA mode, these switches also signal the autothrottle to advance the 
throttles to takeoff power.  In TOGA mode, the flight director provides pitch and roll 
guidance to the crew.  If TOGA is engaged, no other modes may be selected until an 
altitude of 400 ft AGL.   
 
Level Change 

Level Change is an autopilot and flight director pitch mode during climb or 
descent.  In this mode, a fixed thrust level is selected and the autopilot will control the 
angle of climb or descent to hold the airplane's speed to the value selected in the 
speed window on the MCP. If the airplane is flying faster than the selected speed, the 
autopilot will command the airplane to pitch nose up to a steeper climb angle, thus 
lowering the speed.  If the airplane's speed is slower that the selected speed, the 
autopilot will command the airplane to pitch nose down to a shallower climb angle, 
which will result in a speed increase.  When Level Change mode is selected, "MCP 
SPD" appears in the pitch section of the flight mode annunciator (FMA) on the EADI.  
As the airplane nears the selected altitude, the autopilot will automatically transition 
to altitude acquire (“ALT ACQ” on the MCP) and then altitude hold (“ALT HOLD”).  
Level Change is available for both autopilot and flight director operation.  
 
Heading Select 

Heading select is an autopilot and flight director roll mode used to turn to and 
hold a specific heading.  The MCP contains a selected heading window, as well as a 
bank angle limit selector.  The window displays the selected heading, a number from 
0 to 359, corresponding to the magnetic heading selected by the crew.  The value 
can be changed by rotating the heading selector knob located immediately below the 
window.  A bank angle limit selector is concentrically located on the same shaft.  In 
Heading Select, the crew can select the bank angle of autopilot turns from 10° to 30° 
by 5° increments.  When heading select mode is engaged, the autopilot will 
command a turn towards the selected heading.  The airplane will bank to the 
selected bank angle limit and will remain at that limit until the current heading begins 
to approach the selected heading.  As the turn nears completion, the bank angle is 
reduced until the airplane is flying wings level on the selected heading.  The direction 
of turn is determined to be the shortest turn between the current heading and the 
selected heading.  If the airplane is already in a turn and the selected heading is 
changed to pass through the reciprocal bearing (greater than 180°), the direction of 
turn will reverse and the autopilot will seek the shortest turn to reach the selected 
heading.  Heading select is active when "HDG SEL" appears in the roll section of the 
FMA and is available during both flight director and autopilot operation. 
 
 
 
Control Wheel Steering - Roll 

Control wheel steering roll (CWS R) is a separate autopilot roll mode 
designed to reduce crew workload.  CWS R mode may be manually selected via the 
CWS pushbutton on the MCP.  In this case, flight director modes may be selected via 
the mode selection push buttons on the MCP.  If certain conditions required for other 
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roll modes are not met or if a certain amount of force is applied to the control wheel, 
the autopilot mode will automatically change from CMD to CWS R. 
In CWS R, the autopilot commands the aileron servo to follow the motions of the 
control wheel.  If the pilot releases the control wheel, the autopilot provides aileron 
commands to hold the current bank angle and thereby continue the commanded turn.  
However, if the bank angle when the wheel is released exceeds 30°, the autopilot will 
command a roll back to a bank angle of 30°.  If the bank angle when the wheel is 
released is less than 6°, the autopilot will command wings level and maintain the 
current heading.  CWS R is active when "CWS R" appears in the autopilot section of 
the FMA.  When the autopilot enters CWS R mode, the roll section of the FMA will be 
blank and the flight director roll command bar disappears.  However, other roll flight 
director modes may subsequently be engaged. 
 
MCP Speed 

MCP speed is a pitch mode of the autopilot that is used when climbing or 
descending.  In this mode, a fixed thrust level is selected and the autopilot will control 
the angle of climb or descent in order to hold the airplane's speed to the value 
selected in the speed window on the MCP.  If the airplane is flying faster than the 
selected speed, the autopilot will command the airplane to pitch nose up to a steeper 
climb angle, thus lowering the speed.  If the airplane's speed is slower that the 
selected speed, the autopilot will command the airplane to pitch nose down to a 
shallower climb angle, which will result in a speed increase.  MCP speed mode is 
active when "MCP SPD" appears in the pitch section of the flight mode annunciator 
(FMA) on the EADI. 
 
Operation of the FD vertical bar with “Heading Select” disengagement as the AP 
engages.  

Refer to Boeing AMM 22-11-00 Page 38 
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1.6.4.3 Flight Director 
 

The flight director is provided as an aid to the crew during manual flight and 
as a way for the crew to monitor the operation of the autopilot.  The flight director 
consists of pitch and roll command bars which appears as horizontal and vertical 
magenta lines on the EADI respectively.  When the airplane is following the flight 
path selected on the MCP, the flight director bars will be centered on the EADI 
display.  If the airplane is flying below the selected path, the horizontal pitch bar will 
begin to rise on the display, indicating that a nose up command is required to regain 
the path.  As the airplane regains the selected path, the command bar returns to the 
centered position.  Similarly, if the airplane is following the selected roll path, then the 
vertical roll command bar will be centered.  If the airplane deviates to the right of the 
selected path, the roll command bar will deviate to the left indicating that a bank to 
the left is required.  It should be noted that the flight director roll command bar 
indicates the additional bank that is required to fly the selected path.  For example, 
with the bank angle limit set to 20 degrees, if the airplane is in a 20 degree right bank 
as part of a 90 degree right turn, the flight director bar will be centered on the display 
because the airplane is on the desired path (in this case a 20 degree bank turn).  As 
the turn continues and the airplane approaches the selected heading, the flight 
director bar will begin to move to the left indicating that the airplane should begin 
rolling left, out of the turn, and back towards wings level. 
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1.6.5  Engines: 
 
General: 

The airplane is powered by two CFM56-3C1 engines (Serial numbers are: 
“engine #1” 857 352, “engine #2” 856 481. The engine is a dual rotor axial flow 
turbofan. The N1 rotor consists of a fan, a three stage booster section connected by 
a through shaft to a four stage low pressure turbine. The N2 rotor consists of a high 
pressure compressor and a high pressure turbine. The N1 and N2 rotors are 
mechanically independent. 

The main engine control (MEC) schedules fuel to provide the thrust called for 
by the forward lever setting. The fuel flow is further refined electronically by the 
power management control. Thrust is set by positioning the thrust levers. The thrust 
levers are positioned automatically by the autothrottle system or manually by the 
flight crew. The forward thrust levers control forward from forward idle to maximum. 
The reverse thrust control thrust from reverse idle to maximum reverse  
Engine indications are displayed on the center instrument panel by the Engine 
indication System (EIS). N1, EGT, N2, and FF/FU are the primary indications and are 
displayed as both digital readouts and round dial/ moving pointer indications. N1, 
EGT, N2 have operating and caution ranges and limits indicated by green and yellow 
bands and red dials. Oil Pressure and oil temperature indications are displayed with 
a round dial/moving pointer. Operating and caution ranges and limits are displayed 
with green and yellow bands and red dials. The oil quantity indicator displays a digital 
readout of quantity as a percentage of full 
 

The low pressure spool (fan) rotating speed (N1) of  the left engine (position 
1) does not appear representative of the high pressure spool (core) rotating speed 
and fuel flow on the DFDR read out; however, the indicated core speed is working as 
well as the other parameters, which indicate most probably a data recording or read 
out problem for N1.  (refer to Exhibit B FDR Group Factual Report) 
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1.6.6 Airplane Maintenance5 
 
1.6.6.1 Maintenance Records 
 
1.6.6.1.1 Maintenance Program Summary- Flash Airlines B737-300 
 

Flash Airlines has developed their customized Maintenance Program. The 
Maintenance Program last revision was issued on January 20, 2003 and approved by 
the (ECASSA), Airworthiness Central Administration under approval No 
MOCA/FLASH/737-300/MP/R2/03. This Maintenance Program incorporated 
guidance from Boeing Maintenance Planning Document (MPD) Revision July 2002.  
 

The Periodic Service Check is accomplished on layover. The check is 
performed as a walk-around, visual inspection and servicing when necessary.  
 

The Routine Inspection is performed every 250 flight-hours (A Checks). A 
Routine Inspection Procedures Index is used to assure the check is completed. The 
Inspection consists of a visual inspection of the aircraft’s major components, 
servicing, operational and functional checks. 
 
 
 
 
1.6.6.1.2 Last Heavy Check 
 

The last “A” check accomplished by Flash Airlines and the last “C” check and 
Structural inspection carried by Braathens Engineering and Maintenance for the SU-
ZCF were as follows: 
 
 “8A” Check : December 12, 2003  at 25423:50 Flight Hours 
 
  “7C” Check : From Nov 3 - Dec 21, 2002 at 23531 Flight Hours 
 
 Last SI Check : From Nov 3 - Dec 21, 2002  at 23531 Flight Hours 
 
 Last 15 M Check: From Nov 3 - Dec 21, 2002 
 
 Last 45 M Check: From Nov 3 - Dec 21, 2002 
 
 

`   
 

1.6.6.1.3 Repairs and Alterations 
 

--                                                 
5 See the Maintenance Records Group Report for full details 
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1.6.6.1.4 Aircraft Total Hours and Cycles 
 
 Total Hours at Time of Accident:  25603 Flight Hours 
 Total Cycles at Time of Accident: 17976   Flight Cycles 
 
 
 
1.6.6.1.5 Weights and Balance Summary 
 

According to the Egyptian Civil Aviation Regulations, ECAR 91 Appendix H 
attachment 1 the aircraft has to be reweighed every three years. Furthermore, aircraft 
must be reweighed if the effect of modifications on the mass and balance is not 
accurately known. Flash Airlines aircraft was weighed last time on December 19, 
2002 in Braathens SAFE, Stavangar, Norway and recalculated by Flash Airlines after 
the reinforced cockpit door modification installation on November 1st, 2003, and the 
results were as follows. 
   
Empty Weight  :  70794 lbs  
Moment   :  45921358.6 lb.in 
% AMC   :   17.42% 
 
1.6.6.1.6 Engines: CFM56-3C-1 
 

Engines are maintained in accordance with Flash Airlines Maintenance 
program and are based on the life cycle limits of the rotating components. CFMI 
Engine maintenance manual together with the applicable Service Bulletins and 
engine teardown data determine these limits. Overhauls are performed at the 
SNECMA MOROCCO Workshop or other authorized Certified Repair Station. 
 
       Engine Position 1        Engine Position 2 

    (Left Side)   (Right Side) 

 
Serial Number (ESN)   857352   856481 
Time Since New (TSN)  25314 hours   26045 hours 
Cycles Since New (CSN)  17815 Cycles   17523 Cycles 
 
Date of Installation on SU-ZCF August 1998   Jan 3, 2003 
Time Since Last O/H   8741 Hours   1828 Hours 
Cycles Since Last O/H  6188 Cycles   909 Cycles 
 
Engine Disks and First Limiters Status as per attached (refer to exhibit A, 
Maintenance Records Group Factual Report- attachment 02) 
    
1.6.6.1.7 Engine Monitoring System 
 

Flash Airlines engines are monitored as per the manufacturer (CFMI) engine 
condition monitoring program (Sage Trend Analysis program). Sage is a set of 
programs which collectively provide the functionality to perform standard condition 
monitoring of CFMI engines. Sage is designed to work in an interactive environment 
with the major analytical calculations performed at scheduled times throughout the 
day.  
By reviewing the engine condition monitoring trend reports for both engines, they 
showed no deviation or important shift, the EGT margin is considerable ok. Engine 
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Condition Monitoring cruise trend sheet is attached (refer to exhibit A, Maintenance 
Records Group Factual Report- attachment 14)  
 
1.6.6.1.8 Flight Data Recorder/ Cockpit Voice Recorder. 
Description  P/N   S/N Test Date  Workshop 
 
Sundstrand FDR 980-4120-DXUN  10069 O/H 18/11/02 Air Transport 
Avionic 
CVR   93A100-80  57994 Tested 12/11/02 Braathens 
 
1.6.6.1.9 Aircraft Status 
 
1.6.6.1.9.1 Minimum Equipment List (MEL) 
 
Flash Airlines Customized Minimum Equipment List CMEL was approved by the 
ECAA on Feb 23rd, 2002  
 
 
1.6.6.1.9.2 Aircraft Condition Report (A/C deferred defects) 
 
No deferred items were recorded in the aircraft deferred snags log Book 
 
1.6.6.1.9.3 Type Certificate Data Sheet 
 

FAA “Type Certificate Data Sheet” number A16WE (revision 28, dated 
October 29, 1999) for B737-300 series airplanes was reviewed for compliance 
conditions and limitations. No discrepancies were noted. Type certificate Data Sheet 
attached (refer to exhibit A, Maintenance Records Group Factual Report- attachment 
15) 
   
1.6.6.1.9.4 Supplemental Type Certificates 
 

Supplemental Type Certificates supplied by Flash Airlines were reviewed.  
One Supplemental Type Certificate was issued to install a Matsushita Audio 
Entertainment System in accordance with General Aerospace Engineering Order No 
GA-23-1042. STC attached (refer to exhibit A, Maintenance Records Group Factual 
Report- attachment 16) 
  
 
1.6.6.1.9.5 Airworthiness Directives (AD) Summary and Service Bulletins (SB) 

Summary 
 

The Airworthiness Directives compliance status list dated January 12th, 2004 
(attachment 03) submitted by Flash Airlines was reviewed with special concentration 
on AD’s carried out after the aircraft was leased by Flash Airlines. 
The previous AD’s Status which was forward to Flash Airlines during the aircraft 
delivery was reviewed with special attention to those AD’s which had an open or 
repetitive status. 
All listed Airworthiness Directives and Service Bulletins have been complied with no 
discrepancies noted. 
Service Bulletins compliance status attached ((refer to exhibit A, Maintenance 
Records Group Factual Report- attachment 17) 
  
 
1.6.6.1.9.6 Prior Discrepancies/Accidents Involving SU-ZCF 
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Per Flash Airlines records, no previous accidents were reported for the accident 
aircraft. 
 
1.6.6.1.9.7 Logbook Forms 
 

�x The original aircraft Technical Log Book sheets were reviewed for the 
last three months from September 27, 2003 through December 2003 
for discrepancies, no trends or discrepancies noted. 

�x Copy of the technical log book sheets listing as well as a list of 
technical log book entries and relevant corrective actions are attached 
to “Exhibit A Maintenance Records Group Factual Report”  

 
   
1.6.6.2 Contracted Repair Station Listing 
 

�x EgyptAir Maintenance and Engineering 
�x Braathens Maintenance and Engineering 
�x Snecma Morocco Engine Services.  

 
 
1.6.6.3 Maintenance Performed on the A/C before the accident flight. 
 
A Maintenance done by Flash Airlines Tech Staff at Cairo Base  
 

The Last Check carried out on the accident aircraft was an 8A check. The 
check was performed by Flash Airlines Technical staff at Cairo base station. The 
check work package included visual inspection, servicing, and operational checks. A 
routine borescope inspection for the HPT nozzles guides vanes and the combustion 
chamber was performed on both engines by EgyptAir with no findings. The work 
package was reviewed with no discrepancies.  
 
B Transient Check carried out for the Flight VCE/SSH 
 

A transient check was carried out in VCE by engineer Motaz Awad on 
January 2nd, 2004 a copy of the interview with him is attached  
 
C Last PDC carried out for the Accident Flight  
 
 

On 3 January 2004, aircraft SU-ZCF, a daily check was performed in 
accordance with the approved checklist as per the company maintenance schedule 
at SSH station just before the flight. The check was carried out by the accident flight 
on board engineer. 

This was reported by incoming engineer  
 
 

D  Aircraft refueling before the Accident Flight and investigations done after the 

accident. 

The Refueling was done for the accident aircraft on January 3rd, 2004 
between 03:50 and 04:00 local time (UTC +2) for the quantity of 3500Liters by truck 
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no 4432 belonging to Misr Petroleum Company (service invoice is attached) (refer to 
exhibit A, Maintenance Records Group Factual Report- attachment10) 
  
The same truck had refueled the following airplanes on the same date: 

�x EgyptAir aircraft A320 SU-GBF at 02:05 LT before the accident 
aircraft. 

�x Taroum aircraft YR-GGX at 04:20 LT after the accident aircraft. 
�x EgyptAir aircraft SU-GCD at 05:10 LT after the accident aircraft. 

 
After the aircraft accident, three fuel samples had been drawn from the Misr 

Petroleum fuel truck on January 3rd, 2004 at 12:45 local time. One of them was used 
for a dehydrated Copper Sulfate capsule field inspection for fuel water content, which 
was satisfactory (attachment 11). The two others samples were sent to the following 
laboratories for analysis: 
 

�x The Egyptian Petroleum Research Institute Nasr City, Cairo 
(refer to exhibit A, Maintenance Records Group Factual Report-
attachment 12) 

�x Misr Petroleum Company, Ghamra Research Center Laboratory (refer 
to exhibit A, Maintenance Records Group Factual Report- attachment 
13) 

 
 
 

The Egyptian Petroleum Research Institute (EPRI) performed the Jet (A-1) 
fuel analysis, ASTM distillation and ASTM D-86. The results of these analyses show 
that all the values are within limits except for the water content, ppm, which is 48, and 
the max is 30. 
 

The Misr Petroleum Co, Ghamra Research Center Laboratory performed the 
same analyses done by (EPRI), all the results comply with the requirements of DES-
STAN 91-91 issue 4 (DERD 2494) and the joint fueling systems “Checklist” 
specifications for JET A-1 issue 19 Sept, 2002. 
 
 
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.  
 

1.6.7 Weight and Balance:6 
 The Flash Airlines weight and balance calculations provided to the flight crew 
contained the following information7: 

 

--                                                 
6 See attached Performance Factual Report 

7 See attached Flash Airlines Load and Trim Sheet. 
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 Weight (kilograms)  
Total Traffic Load 11,4508  

Dry Operating Mass 33,200  
Actual Zero Fuel Mass 44,650  
Maximum Zero Fuel Mass 47,627  
Takeoff Fuel 7,000  
Actual Takeoff Mass 51,650  
Maximum Takeoff Mass (Certificate Limit) 63,276  
Landing Mass 49,650  
Maximum Landing Mass (Certificate Limit) 51,709  
 
 
Zero Fuel Mass Center of Gravity (CG) 20.0%  

Zero Fuel Mass CG Limits9 8.0% Forward 28.4% Aft 

Takeoff Mass CG 18.0%  

Takeoff Mass CG Limits10 6.7% Forward 27.9% Aft 

Stabilizer Trim settings for takeoff were: 
 
Flaps 1 or 5  4 ¾ Units 
Flaps 15  3 ¾ Units 

 
According to the Flash Airlines Flight Operations Manual Chapter 6, Paragraph 

6.1.8.3, Passenger and Baggage Masses, the following chart was published: 

 

 

 Male Female 

All flights except 88kg 70kg 

Holiday 83kg 69kg 

Children 35kg 35kg 

 

--                                                 
8 A review of the Load and Trim Sheet indicated a low 100-kilogram error.  The total 
cargo weight plus passenger mass (Total Traffic Load) should be 11,550 kilograms.  
Correspondingly, the Zero Fuel Mass, Takeoff Mass, and Landing Mass will be low 
in error by the same 100-kilogram Mass.  

9 Estimated Zero Fuel Mass CG limits were derived from Flash Airlines Load and 
Trim sheet index chart based upon a Zero Fuel Mass of 44,650 kilograms. 

10 Estimated Takeoff Mass CG limits were derived from Flash Airlines Load and 
Trim sheet index chart based upon a Takeoff Mass of 51,650 kilograms. 
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 A review of the accident Load and Trim Sheet indicated a Passenger Mass of 
9,450kg.  If 350kg is removed for 10 children (10 x 35kg) the result is 9,100kg.  Dividing the 
125 adult passengers into the 9,100kg would give an average value of 72.8kg per adult 
passenger.   
 
Using the table above, and assuming 50% Male and 50% Female adult passengers, the 
worst-case difference in weight calculation would be the following: 
 
The average weight of male and female for all flights except would be 88kg + 70kg / 2 = 
79kg per adult passenger.   
 
 79kg x 125 passengers = 9,875kg 
 
The represents an increase in weight of 775kg. 
 
Using this value for Load and Trim calculations provided the following information: 
 
  Takeoff CG  18.2%MAC 
  Zero Fuel Mass CG 20% MAC  
  Takeoff Trim (flaps 5) 4 ¾ Units 
 
These worst-case differences in values for passenger weight still fall within structural and 
calculated limitations for the airplane. 
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Fig 1.6.5-1 Copy of the Accident Flight Load Sheet 
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1.7 Meteorological Information:  11 

Sharm El Sheikh does not provide Automatic Terminal Information Service 
(ATIS).   

 

The SSH weather at 0200Z was reported as: 

270 degrees at 06 knots, ceiling and visibility OK (CAVOK)12, temperature 17 
degrees Celsius, dew point minus 6 degree Celsius, altimeter 1011 
HectoPascals (hPa), No significant change (NOSIG)13. 

  

The SSH weather at 0300Z was reported as: 

280 degrees at 08 knots, ceiling and visibility OK (CAVOK) temperature 17 
degrees Celsius, dew point minus 6 degree Celsius, altimeter 1011  
HectoPascals (hPa), No significant change (NOSIG). 

 

--                                                 
11 Refer to exhibit D, Airplane performance Group Factual Report 
12 CAVOK, this terminology means ceiling above 5000 ft and visibility above 10 
kilometers. 

13 NOSIG, this terminology means no significant change expected 
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1.8 Aids to Navigation: 
 
1.8.1 Maps, charts, etc. 
 
 

 
 

Fig. 1.8.1-1



 

118- 1 
 

 
 
 

Fig. 1.8.1-2
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1.8.2 Sharm el-Sheikh Radar14 
 
1.8.2.1 General Specifications: 
 
ASR 12 Radar (Aircraft Surveillance Radar) 
Secondary 250 nm 
Primary 60 nm 
15 revolution per minute approximately (Scan time = 4.13 sec) 
Radar site location: 2758.057n/ 03421.985e (Lat. 27.96762 Degree north, Long.  
34.36642  
Degree east)         
Radar Elevation:  299.3 ft        
  
1.8.2.2 Radar data 
 
The radar data from Sharm were reviewed and  compared with FDR data to produce 
flight path 
 
1.8.3 Hurgada Radar 
 
1.8.3.1 General Specifications: 
 
Radar site location: 2711.546N/03346.814E (Lat. 27.19243333 Degree north,  
Long. 33.78023 Degree east)        
Radar Elevation:  176.344 ft   
 
1.8.3.2 Radar data 
 
The radar data from Hurgada were reviewed and compared with FDR to produce 
flight path 

--                                                 
14 See attached Performance Factual Report 
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1.9.       Communications 
 
1.9.1 ATC communications with FSH604 

1-Frequency 118.9 
 

Time  Speaker  Content  CVR/FDR 
time  

02:30:00 
FSH604 

C >P FSH604 Sharm el Sheikh  02:28:59 

 P > C Go ahead sir   
 C > P FSH604 copy Cairo MET condition time 02:22(GMT) 

S/W 210/10 kt  
VIS 6 Km  
W  Sky clear  
D 01 QNH 1013  

 

  Confirm due point please   
 P > C D 01   
 C > P  Roger Copied next call when ready  �æ�˜�‘�Ž�Û �Ž�ó �•�• �ï�Ž�· �å�•  

02:33:43 
FSH604 

P > C  Check tower FSH604  02:31:55 

 C > P FSH604 go ahead   
 P > C  Our stand destination Ca iro request startup clearance   
 C > P Startup approved QNH 1011 RWY 22R   
 P > C  Startup approved RWY 22R . FSH604 thank you   

02:38:26 
FSH604 

P > C  Sharm el sheikh FSH604 ready to taxi out  02:36:39 

 C > P 04 taxi right D_A hold short 22R  
 P > C  Roger to the right via D_A to holding point 22R. 

FSH604  
 

02:39:50 
FSH604 

C > P 604 ready to copy  02:38:01 

 P > C  Go ahead sir  
 C > P FSH604 destinations Cairo as filed climb initially FL 

140   1673 on the squak  
 

 P > C  Ok destination Cairo vi a flight plan rout 140 initially 
1673 on the squak FSH604 and we have total pax 135 
 �•�• �ï�Ž�· �å�• 

 

 C > P  135 and confirm SU-ZCF   
 P > C  I do confirm  
 C > P   �•�• �ï�Ž�· �å�• continue taxi via “A” , line up 22R . Advice 

ready for departure  
 

 P > C  Roger next call ready  �•�• �ï�Ž�· �å�•  
02:42:25 
FSH604 

P > C  604ready to departure  02:42:38 

 C > P  FSH604 S/W 280/13 Kts left turn to intercept R306 
clear for take off 22R 

 

 P > C  Clear for take off RWY 22R  with left turn to establish 
306 Sharm VOR our FSH604 clear for take off  

 

Time  Speaker  Content  CVR/FDR 
time  

02:43:22 
FSH604 

P >C FSH604 confirm to the left to establish 306 02:41:35 

 C > P   �•�• �ï�Ž�· �å�•  
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 P > C And initially 140  
 C > P �•�• �ï�Ž�· �å�•  
 P > C �•�®�Ü�·  

02:44:49 
FSH604 

C > P FSH604 air born time 44 when ready to the left to 
intercept 306 radial report on course �•�• �ï�Ž�· �å�• 

02:43:05 

 P > C Roger when ready  �•�• �ï�Ž�· �å�• left turn to establish 306 
Sharm VOR  

 

02:45:05 
MSR227 

P >C Sharm MSR227 �â�Ü�ô�à�Ë �á�ü�´�ß�• 02:43:19 

 C > P  �ê�—�Ž�Û�®�‘ �í �•�• �”�ä�£�­�í �á�ü�´�ß�• �â�Ü�ô�à�Ë�í  MSR227 go ahead   
 P > C  Maintaining FL 120 43 DME inbound to sharm el 

sheikh and request descent  
 

 C > P MSR227 clear SHM VOR visual approach RWY 22R 
pilot discretion descent 4000 ft. QNH 1011  

 

 P > C  �ð�ß�• �Ú�—�®�À�£ �é�î�ë  wind �ê�ó�• �©�• �ð�˜�×�î�ß�©  
 C > P Indicated 280/10 kts   
 P > C Right 04  �á�ª�è�Ó �Ž�ó RWY 04 �Þ�Ð�¸�— �Ž�ã �Ú�—�®�À�£ �•�ô�Ã  
 C > P  �á�ª�è�Ó �Ž�ó �Þ�Û�Ž�¸�ã �¶�ô�Ó�Ž�ã  straights ILS approach RWY 04L 

report full establish QNH 1011  
 

 P > C Straights approach RWY 04L 1011 next call full 
establish MSR227  

 

   End of CVR 
recording 
02:45:06 

02:47:45 
FSH604 

C > 604 position   

02:47:54 
FSH604 

C > FSH604 sharm el sheikh  

02:48:06 
FSH604 

C > 604 sharm el sheikh do you read?  
 

 

02:48:17 
FSH604 

C > FSH604 sharm el sheikh do you read?   

02:48:28 
FSH604 

C > FSH604 sharm el sheikh tower do you read?   

02:48:50 
FSH604 

C > FSH604 sharm el sheikh tower do you read?   

02:49:00 
FSH604 

C > FSH604 sharm el sheikh tower do you read?   

02:49:08 
FSH604 

C > FSH604 sharm el sheikh tower do you read?   

02:50:12 
MSR227 

C > P MSR227 could you please to attempt two- way 
communication with FSH604  

 

 P >C �á�ª�è�Ó �Ž�ó �®�¿�Ž�£  
 C > P  �•�®�Ü�·   

Time  Speaker  Content  CVR/FDR 
time  

 P > P FSH604 from MSR227   
 P > P FSH604 from MSR227 how do you read ?   
 P > C  �Ú�—�®�À�£negative contact with FSH604 MSR227  
 C > P  �ü�ó�°�Ÿ �•�®�Ü�·  
 P > C  �•�î�Ô�Ë  

02:50:36 C > P MSR227 insight S/W 290/10 Kts clear to land RWY 
04L  
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 P > C Clear to land RWY 04L MSR227   
02:51:02 C > FSH604 sharm el sheikh do you read ?   
02:51:20 C > FSH604 sharm el sheikh do you read ?   
02:51:37 C > FSH604 sharm el sheikh do you read ?   
02:52:02 C > FSH604 sharm el sheikh do you read ?   
02:52:30 C > FSH604 sharm el sheikh do you read ?   
02:52:43 C > FSH604 sharm el sheikh do you read ?   
02:54:23 C > FSH604 sharm el sheikh do you read ?   
02:54:30 C > FSH604 sharm el sheikh do you read ?   
02:54:40 C > FSH604 sharm el sheikh do you read ?   
02:54:45 
MSR227 

P > C �î �á�ª�è�Ó�Ž�ó �æ�ô�è�ã �ï�Ž�Ÿ �û�í �æ�ô�Ó �¢�ó�•�­ �µ�ü�Ô�ß�•  

 C > P �•�¬�§�•�í air born �–�Ì�à�Ã �“�­�Ž�ô�Ä�ß�• �æ�˜�‘�Ž�Û �Ž�ó   
�Þ�§�•�© �é�î�ë �å�Ž�Û �½�í�®�Ô�ä�ß�• �ê�ô�ä�ß�• �Õ�î�Ó �É�Ž�Ô�—�­�• �•�´�Ü�ó �å�Ž�¸�à�Ë  left turn 

 �ð�ß�•�î�£ �Ú�—�®�À�£ �Ž�ì�˜�×�í �–�è�Û30 �Þ�ô�ã  route �ð�ß�• �ð�à�Ë �Þ�§�•�©�í  over head 
 �í�• 35 �ê�ô�à�Ë �¶�¿�®�ô�’�ã �Ž�ì�˜�Ë�Ž�³ �æ�ã�í �Þ�ô�ã  

 

 P > C �î �÷ �û�í �æ�ó�Ž�‘ �­�•�©�•�®�ß�• �ð�à�Ë �Ñ�î�¸�ç �é�ª�Û �Ý�„�´�— �Ž�ã  
 C > P Communication �ï�• �¶�ô�Ô�ã �º�ß�Ž�§ �“�®�ë�Ž�Ø�ß�• �ð�Ó �­�•�©�•�®�ß�• �ð�Ó �æ�ó�Ž�‘ �¶�ã  
 P > C �î�Ý�Ž�’� �ß�• �ð�à�Ë left turn �Þ�§�©   
 C > P Left turn  �æ�ã 22R �æ�˜�‘�Ž�Û �Ž�ó  
 P > C Ok �º�ß�Ž�§ �ª�£ �ï�• �¶�ô�Ô�ã�í �æ�ó�Ž�‘ �¶�ã �î�ë  
 C > P Clear to land �• �ï�Ž�· �å�•�•   
 P > C Clear to land MSR227   

02:55:47 C > FSH604 sharm el sheikh do you read ?   
02:56:37 C > FSH604 sharm el sheikh do you read ?   
02:56:49 C > FSH604 sharm el sheikh do you read ?   
02:58:15 C > P MSR227 on ground time 58 to the left via F-A-E stand 

number 14 report marcheller insight  
 

 P > C TO the left F-A-E next call marcheller insight 
MSR227 

 

 P >C Sharm MSR227  
 C > P �á�ª�è�Ó �Ž�ó �Þ�À�Ô�—�•  
 P > C  �ð�à�Ë �Ž�è�Ì�ä�³ �Ž�è�£�•121,5 �Ñ�­�Ž�Ë �¶�ã �ð�è�Ì�ó �â�à�Ü�˜�ô�‘ �µ�ü�Ó �æ�ã �ª�£ 604 �ê�ô�Ó �û�í 

 �µ�ü�Ó �”�ô�ç�Ž�› �“�­�Ž�ô�Ã 
 

 C > P  �ê�ô�ë604 �º�ß�Ž�§ �Ž�ë�®�ô�Ï �”�Ÿ�Ž�£ �¶�ô�Ô�ã   
 P > C  �ð�à�Ë �å�Ž�Û �é�î�ë121,5 �ð�è�Ì�ó �â�à�Ü�˜�ô�‘ ok   
 C > P  �á�ª�è�Ó �Ž�ó �ü�ó�°�Ÿ �•�®�Ü�·  
 P > C �•�î�Ô�Ë  
 C > P Ground 121.9 for company information  �•�• �ï�Ž�· �å�•  

Time  Speaker  Content  CVR/FDR 
time  

 P > C 121.9  �â�Ü�ô�à�Ë �á�ü�´�ß�•  
 C > P �ß�• �â�Ü�ô�à�Ë �á�ü�´   
    

 
 
 
 
 
Information about the conversation between ATC and MSR 227 translated from 
Arabic into English.  
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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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1.10. Aerodrome Information 

 
According to the Aeronautical Information Publication (AIP), Sharm el-Sheikh 

International Airport is located 23 kilometers northeast of the city.  The elevation of 
the airport is 143 feet mean sea level.  The airport had two paved parallel runways; 
04L-22R and 04R-22L.  Both runways were 3081 meters in length and 45 meters in 
width.  Runways 04R and 04L have CAT 1 Approach Lighting System and runways 
22R and 22L had Simple Approach Lighting System.  Neither runway had runway 
centerline lights. 
 

According to the AIP Flight procedures, there were no standard departures and 
standard arrival routes or any other systematic procedures established within Sharm 
el-Sheikh approach airspace, heading, flight level, speed and or holding instructions 
shall be specified in approach control clearances to arriving and departing flights as 
appropriate to meet the requirements of traffic conditions. 
Air Traffic Control Services for Sharm el-Sheikh 
 An Interview with the Director of Radar Airports, National Air Navigation 
Service Company indicated that at SSH, the local controller and the departure 
controller were the same person.  The previous last flight departure before the 
accident flight departed about one hour earlier.  An arrival flight landed less than 10 
minutes after the accident flight departed. Radar was operating but no radar service 
was provided to the accident flight.   
 
 According to the Director, there were no Standard Instrument Departures 
(SIDs), or Standard Terminal Arrival Routes (STARs) in Egypt.  Clearance was 
provided to the accident flight crew while on the ground and the departure included a 
left turn at pilot’s discretion and to climb to Flight Level (FL) 140 and to intercept the 
306 VOR radial.  MEA for this sector is 10500 ft. 
 
 According to the Director, the prevailing winds at SSH require the use of 
runway 04L 70%-80% of the year.  On the date of the accident, runway 04L was 
being used.  However, sometime during the day prior to the accident, the runway was 
changed to 22R. 
 

There was no inspection of the runway after notification of the accident, 
however, it was stated that the landing airplane after the accident did not report 
debris on the runway.  There is a daily runway inspection performed at SSH.  
 
For AIP information, see attachment
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1.11. Flight Recorders 
1.11.1. Flight Data Recorder15 
    

 The accident airplane’s flight data recorder (SSFDR), part number 
980-4120-DXUN S/N 10069, was retrieved from the Red Sea on January16, 
2004 by the French Navy.  The FDR was immersed in water and sealed in an 
ice chest and transported to MCA, accident investigation laboratory at Cairo.    

 

�x Readout of the FDR was accomplished using the laboratory's 
playback hardware, Hand held Down Load unit manufactured by 
ALLIED SIGNAL Part No. 964-0446-001 and recovery/ analysis/  
presentation system (RAPS) software. 

�x In spite of the damage that had occurred to the external case of 
SSFDR, the internal solid state memory was in good condition and 
all the available data was retrieved.  RAPS considered the 
recorded signal and data quality to be very good. 

 
�x Data plots and tabular listings of each data parameter for the 

entire accident flight are included in this report as Appendix 
“exhibit B, FDR Group Factual Report”.  The entire 25-hour 
contents of the FDR were also transcribed,    

 

After the cockpit voice recorder (CVR) timing had been compared to 
the SSFDR vhf microphone keying and Autopilot disengages warning, a time 
correlation was developed. (refer to exhibit B, FDR Group Factual Report) 
  

--                                                 
15 See FDR Group Factual Report 
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1.11.2 Cockpit Voice Recorder16 

 

�x The accident airplane’s Cockpit Voice data recorder (CVR), Fairchild, 
Part no. 93-A100 – 80, serial no. 57994 was retrieved from the Red 
Sea on January17, 2004 by the French Navy.  The CVR was 
immersed in water and sealed in an ice chest and transported to 
MOCA, accident investigation laboratory at Cairo.    

 
�x Readout of the CVR was accomplished using the laboratory's 

playback hardware and software as follow:  
 

Download Unit: 
A100 CVR play back Deck - Store 4DS 
Audio Analysis System:  
MPL 1024 , 12 Channel Microphone Mixer – Samson  
Filter : PCAP II (Samson) 
Amplifier : Samson  -   Servo-550 Studio Amplifier  
Software:  
 Vegas 4 – Sound Forge 6 –PCAP II 

 
�x The recorder consisted of four channels of audio information.  

 Channel One:   First officer hot mic. 
 Channel Two:   Area Mic. 
 Channel Three:   Observer hot Mic.. 
 Channel Four:   Captain hot Mic..  
 

�x After the initial  retrieved sound task was completed another effort was 
undertaken with the assistance of BEA expert as follows: 

 
o The output signal from the tape deck playback machine was 

too low compared to the recording on the same conditions in 
BEA. This problem was solved by increasing the output level 
when the screw of the adjustable gain control was turned 
clockwise. 

 
o The sensitivity of the acquisition audio card of the PC was not 

good enough to capture correctly the audio signal coming from 
the tape deck player. This problem was solved by changing the 
value of the “Variable Signal Levels” on the hardware setting of 
the audio card, from the manufacture value +4 to -10. The gain 
was increased and the input signal amplified. 

 
 

o The speed of the tape was not correct with an interference of 
the power (115 V, 400 Hz) measured at 375 Hz. It was not 
possible to adjust properly the speed of the tape with the 
device installed. This problem is solved by resembling the 
wave file with a correct ratio (400/375= 1.0665). 

 

--                                                 
16 (refer to exhibit C, CVR Group Factual Report) 
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o Some high frequencies were missing when doing the spectrum 
analysis. This problem was solved by using a sampling rate of 
32000 kHz instead of 22000 kHz. 

 
o The alignment of the head installed on tape deck player was 

checked, adjusted and was found satisfactory prior to playback 
the tape. 

 
A new copy of the CVR was performed. This recorded copy is 
satisfactory. 
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1.12. Wreckage and Impact Information :17 

   
1.12.1 Scope of Site and Wreckage Group Field Notes 

The scope of this report is the recovery operations that took place 
from 3 January 2004 through 5 February 2004 in the Red Sea off Sharm el-
Sheikh, Egypt and initial inspection for the recovered parts. Recovery 
operations initially consisted of the recovery of floating wreckage elements 
only. Recovery of the underwater wreckage (including FDR and CVR) began 
when the first ship equipped with a suitable Remote Operated Vehicle (ROV), 
arrived at the accident scene on 11 January 2004. 

This report provides a summary of the recovery operations and documents 
the wreckage that was identified and recovered. 

 
1.12.2  Recovery Operations 

Survival aspects 
The initial search for possible survivors and the recovery of bodies 

were priorities for the rescue and investigation teams. Rescue teams were on 
site minutes after the accident. They searched for survivors but due to the 
high energy impact of the aircraft with the sea surface, the depth of the water 
in this area, their efforts were unsuccessful in recovering any survivors. 
 

Efforts were made to locate human remains by use of deep sea 
cameras and robots but were also not successful due to the location of the 
wreckage and the depth of more than 1000 meters. 

Floating Wreckage 

 

Figure 1.12.4-1 Water depth map

--                                                 
17 Refer to Exhibit E Site and Wreckage Group Factual Report 
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The floating wreckage which was recovered shortly after the crash 
was stored in a hangar in Sharm el-Sheikh airport. On 11 January 2004, the 
Site and Recovery Group met in the hangar for wreckage inspection. The 
wreckage was then identified (as much as possible), inspected, segregated 
(aircraft parts or personal effects). Later, the personal effects were transferred 
to the Egyptian Legal Authority in Sharm el-Sheikh. A database for the 
floating wreckage was created (including wreckage pictures). 

 

Underwater Wreckage 

Because of the depth of the Red Sea in the area where the accident 
occurred (approximately 1000 meters), specialized recovery resources were 
required for the submerged wreckage. The French vessels “Ile de Batz” and 
“Janus II” were contracted to conduct the underwater wreckage survey and 
recovery. Both vessels were equipped with deep water recovery capabilities 
consisting of submersible Remotely Operated Vehicles (ROV). The necessary 
support equipment to accurately locate and map the airplane wreckage was 
provided by the French Navy. An oceanographic vessel, the “Beautemps-
Beaupré” was sent to the accident site to undertake a bathymetry (depth 
mapping) of the seabed and a survey of tidal currents. 

 

 

Figure 1.12.4-2 ROV 

FDR / CVR Recovery 

The initial focus of the underwater recovery operation was finding and 
retrieving the protected recorders, the Cockpit Voice Recorder (CVR) and 
Flight Data Recorder (FDR) and mapping the searched areas. Each recorder 
is equipped with an acoustic transmitter, called a “pinger” that transmits a 
detection signal that can be used to locate the box. Based on the initial 
determination of pinger locations, the ROV from Ile de- Batz, Scorpio, began 
a visual search using its cameras to find the recorders. To refine the location 
of the pingers, a network of sonobuoys (GIB, GPS Intelligent Buoys), (see 
Appendix 5 for detailed description of this operation), was employed in a 
cooperative effort between the French and Egyptian Navies. This method 
produced a new pinger position accurate to within 10 meters and the ROV 
was moved to the new location. A visual search of a grid created around the 
new pinger location resulted in discovery of the FDR on 16 January 2004. 
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The FDR was recovered by the ROV and taken onboard the Ile de Batz. 
Custody of the recorder was transferred to the Investigator in Charge, at the 
port of Sharm El Sheikh. 

The pinger of the second recorder (CVR) was initially identified 
approximately 800 meters north of the first pinger. However, it was decided to 
continue the visual search using grids in the area where the first recorder was 
found. This search was successful and resulted in finding of the CVR on 17 
January 2004 (approximately 24 hours after the FDR). It was also taken 
onboard the Ile de Batz and custody was transferred to the Investigator in 
Charge at the port of Sharm El Sheikh.  
 
FDR underwater Location: N27 52.3605, E34 22.0165. 
CVR underwater Location: N27 52.3467, E34 22.0207. 
 

The recorders were both sent to Cairo for read out and analysis. 

The focus of the recovery operation then changed to detailed mapping 
of the wreckage and recovery of selected airplane equipment. In addition, the 
recovery operation included recovery of any equipment deemed important to 
the investigation based on the review of the FDR and CVR in Cairo. 

 

Wreckage Mapping 

During the structured search for the recorders, the position (latitude 
and longitude) and description of surveyed wreckage was recorded. Following 
recovery of the FDR and CVR, additional grids were defined for ROV 
operations. These grids were used to systematically survey and document the 
entire wreckage area. The positions of large pieces, such as the three landing 
gears and the cores of the two engines were identified. 
 

Data from both ships involved in mapping and recovery were 
consolidated into a single listing of all surveyed wreckage, which is included 
herein as Appendix 2. 
 

The distribution of wreckage is included within a rectangle of 
approximately 275 by 440 meters defined by the following corner point 
coordinates: 
 
North corner:  N 27°52,559  E 34°21,933 
East corner:  N 27°52,410  E 34°22,126 
South corner:  N 27°52,294  E 34°22,022 
West corner:  N 27°52,450  E 34°21,817 
 
Multiple surveys of the area confirmed the containment of the wreckage within 
these established boundaries. 
 

Recovered Wreckage 

The investigation team developed a strategy for wreckage recovery 
based on the review of the FDR and CVR undertaken in Cairo. Flight control 
actuation components and flight deck systems were considered as a priority. 
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A system was developed for recording the description, external 
dimensions and the location, in latitude and longitude coordinates, of all 
recovered wreckage pieces. A database of recovered floating wreckage is 
included herein as Appendix 3. Another database documenting all wreckage 
recovered by Ile de Batz and Janus II is included as Appendix 4. Both 
databases reference digital images of all floating and recovered wreckage. 

Recovered wreckage was stored aboard the ships in sea water until 
taken ashore and loaded onto trucks. All of the recovered wreckage is stored 
in a hangar at Sharm El Sheikh Airport and is under the control of the 
investigative authorities. 
 
1.12.3 Partial list of the Recovered Wreckage 

�x Parts of the horizontal stabilizer central section structure (called 
“Texas Star”), elements of the elevator structure and components of 
the elevator control system, including both elevator PCU's (Power 
Control Unit), both autopilot actuators, the feel and centering unit 
including the feel actuator. 

�x Horizontal stabilizer jackscrew and actuator gearbox. 

�x Vertical stabilizer structure with rudder control system components, 
including the main rudder PCU and standby rudder PCU, the feel and 
centering mechanism and with the trim actuator. 

�x Aileron PCU, spoiler mixer and TBD spoiler actuators. 
 
1.12.4  Initial Observations 

�x The two engines were found approximately 24 meters apart 

�x The left and right main landing gear assemblies were found in 
between the two engines 

�x The recovered thrust reverser actuator was found retracted 

�x The recovered leading edge flap actuator was found retracted 

�x The recovered trailing edge flap jackscrew indicates that flaps were 
retracted 

�x The stabilizer jackscrew was measured at 7.5 inches between the flat 
of the ball nut and the flat of the end stop which corresponds to a 
stabilizer leading edge position between 2 and 3 degrees down or a 
trim unit setting between 5 and 6 pilot units.18 

--                                                 
18 B737-300 Aircraft Maintenance Manual 27-41-00 
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1.12.5 Wreckage Data bases and Photos 

The full data base and photos of the wreckage are on a CD, which is 
which is available at the Egyptian Civil Aviation Ministry (MCA). This CD 
contains: 

a. A folder with three Excel files for wreckage complete data base. 

i. Floating Wreckage data base. 

ii. Recovered Wreckage data base. 

iii. Underwater Surveyed Wreckage data base. 

 

b. A folder for photos with four sub-folders 

i. Floating Wreckage Photos: 104 photos. 

ii. Recovered Wreckage Photos: 98 photos. 

iii. Underwater Surveyed Wreckage Photos: 330 photos. 

iv. Wreckage Recovery Process Photos: 25 photos  
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1.13. Medical and Pathological Information 

 
 
1.13.1. Egyptian Air Force – Medical Board Report 
 
 
From  : Egyptian Air Force – Medical Board 
To  : Chairman of Civil Aviation Medical Board 
Subject: Medical records of RET. AVM Kheider Abdullah Saad 
 
1. Sequence of medical records 

a) Medically fit for all flying duties as from his first medical examination dated 
30/05/1970. 

b) Amend to be medically fit for all flying duties to be reexamined every sis 
months as of 14/07/1982. 

c) Amend to be medically fit for all flying duties (remove six months restriction) 
as of 22/04/1985. 

d) Medically fit for all flying duties until his last medical examination dated 
08/01/1997. 

 
2. Medical History 19 

a) Admitted to hospital on 06/02/1988, diagnosed (cut wound on left hand) sick 
leave until 20/02/1988, return to normal duty. 

b) Admitted to hospital on 26/04/1999, released on the same day, diagnosed 
(effusion left knee). 

c) Examined on 03/11/1999, fit for all flying duties as per last medical exam. 
 
During Service A.F. Pilots are subjected to the following: 

a) Tests for Spatial Disorientation as part of his routine periodic physical 
examination. 

b) Sessions of physiologic training which include: 
- Sudden Decompression. 
- Certificate. 
- Spatial Disorientation Training Chair. 

 
No report was found of any medical factors related to Spatial Disorientation. 
 
                                                                                                 

                             

 
                                                                                                                                           
                
 

--                                                 
19 During the time from 1997 to 1999 the Captain held an administrive post (Chief of 
Staff of an Airforce base) with no flying duties. 
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1.13.2. Medical factors related to SD (Spatial Disorientation):  
A. FAA advisory Circular regarding SD 
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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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1.14. Fire 

 
N/A
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1.15. Survival Aspects 

 
Refer to 1.12 Wreckage and Impact Information 
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1.16 Tests and Research 
 
1.16.1. Tests and researches conducted by Boeing and Honeywell: 
 
General: 
 
A. The FDR records the movements of the pilot's controls (e.g. control column, 
control wheel position and rudder pedals), the movement of the control surfaces (e.g. 
elevator, aileron and rudder) as well as motion of the airplane (e.g. pitch and roll 
attitude and heading angle).  The performance evaluation was conducted to 
determine if the control surfaces were responding normally to the pilot's controls and 
if the airplane was responding normally to movement of the control surfaces. 
 

In order to accomplish this work, Boeing's 737-300 aerodynamic simulation 
model was used to recreate the accident flight.  The simulation calculates the 
response of the airplane to movement of the flight control surfaces – for example, it 
can calculate the roll rate resulting from a 10 degree deflection of the ailerons.  The 
simulation has been verified by comparison against actual flight test data and was 
used for the design and certification of the 737-300 airplane.  In addition, the 
simulation is the basis for 737-300 crew training simulators used around the world.  It 
should be noted that the 737-300 simulation model is essentially a computer program 
that represents a nominal airplane with nominal engines.  Small differences between 
the simulation and individual airplane's behavior are common and expected due to 
differences in control surface rigging, engine wear, and other normal tolerances. 
 
B. Performance Evaluation 

FDR data are recorded at relatively low sample rates and are recorded from 
different sources, some of which have inherent biases.  Because of these issues, a 
kinematic consistency (KINCON) process was used to supplement the FDR data and 
calculate additional parameters to be used in the performance analysis.  Kinematic 
consistency analysis is a general practice for processing flight data (either flight test 
data or FDR data) to ensure consistency of position, speed, and acceleration data. 
 
C. Baseline Simulation 

A baseline simulation recreation of the accident flight was started just as the 
airplane turned onto the runway and the throttles were advanced, and the simulation 
was stopped at the end of the FDR data.  Because the simulation can calculate the 
response of the airplane to control inputs, a set of control input time histories 
(column, wheel, and rudder movements) can be determined that results in the 
simulation following the same path as the accident airplane.  It is important to note 
that this process does not use the control or surface position data recorded on the 
FDR, only the path information (e.g. accelerations, attitude and altitude). 
 

Comparisons between the recorded FDR data and the simulation time history 
data are provided for longitudinal and lateral/directional data in Figures Figure 1.16.2-
1 and Figure 1.16.2-2 respectively. 
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Figure 1.16.2-1 – FDR and Simulation Match Data – Longitudinal Axis 
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Figure 1.16.2-2 – FDR and Simulation Match Data – Lateral/Directional Axis 
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An examination of the baseline simulation revealed that the path of the 
accident airplane is consistent with the recorded motion of the control surfaces.  
Specifically, the extreme bank attitude that occurs towards the end of the flight is 
consistent with recorded motion of the ailerons. 
 

The simulation also revealed that the motion of the control surfaces is 
consistent with the recorded motion of the control inputs, with the exception of control 
wheel 
 
D. Hypothetical Faults resulting in a rolling moment 

Several hypothetical airplane system faults were examined to determine if any 
could have resulted in the right roll behavior recorded on the FDR.  These faults 
included: 

�x Uncommanded deployment of the #1 slat 
�x Uncommanded spoiler deflection to full travel (hardover) 
�x A spoiler disconnected from its actuator (spoiler float) 
�x Flap asymmetry 
�x Thrust asymmetry 
�x Unrecorded rudder motion 

The hypothetical faults listed above are similar in that they each create a rolling 
moment unrelated to the position of the ailerons that will cause the airplane to bank.  
That is to say, if one of these faults had occurred, the path of the airplane would have 
differed from that predicted by the recorded position of the ailerons. 
 
E. Multi-Purpose Engineering Cab Simulator 

Additional tests were conducted at Boeing's multi-purpose engineering cab 
simulator or M-Cab.  The M-Cab is similar to a flight crew training simulator in that it 
consists of a realistic flight deck mounted on a movable base.  The M-Cab includes a 
visual system providing out-the-window views to the flight crew.  Because the M-Cab 
is used to simulate the flight deck of many different Boeing models, actual flight 
instruments are not used.  Instead, a large LCD display is programmed to simulate 
the flight instrument displays.  Examples of the M-Cab's flight instrument displays for 
the 737-300 are shown in section 1.6.2. 
Major differences between the M-Cab and a typical flight crew training simulator are 
listed below. 

�x The M-Cab can simulate different model airplanes including 707, 727, 737, 
747, 757, 767, and 777. 

�x The M-Cab can be reprogrammed to simulate a wide variety of hypothetical 
aircraft system faults. 

�x The M-Cab can be "backdriven" to reproduce recorded data, such as the 
simulation match to the accident flight discussed in section 1.16.2.  In 
addition, the backdrive can be interrupted at any point with a transition to 
normal simulator operation at the current flight conditions.  This capability 
(known as "breakout" allows pilots in the simulator to attempt to recover the 
airplane from various points in the accident profile. 

�x The operation of the M-Cab is recorded at a high sample rate 
The M-Cab was used to recreate the accident flight as well as to study a number of 
hypothetical airplane system faults. 
 
F. Tests conducted in the M-Cab 

The M-Cab was used to examine some of the faults mentioned above (item D), 
as well as a number of other hypothetical faults affecting the lateral control system or 
the autopilot system.  M-Cab tests included: 

�x Backdrive of FDR data 
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�x Backdrive with breakout at 02:44:44 
�x Backdrive with breakout at 02:44:56 
�x Spoiler float 
�x Uncommanded aileron trim to full authority 
�x Uncommanded aileron trim to half authority 
�x Autopilot servo actuator hardover without force limiter engaged 
�x Autopilot servo actuator hardover with force limiter engaged 
�x Autopilot servo actuator hardover with pressure regulator and relief valve 

inoperative 
 

The spoiler control drum jam and control wheel shaft jam scenarios were 
accomplished by "background" simulation analysis. 
 
 

The tests in the M-Cab were conducted with an out-the-window scene equivalent 
to that available to the accident pilots with the following exceptions: 
1)  The visibility conditions simulated (ceiling and visibility unlimited at night with no 
moon) were those reported at the airport at the time of the accident.  Actual visibility 
conditions on the flight deck at the time of the accident are unknown. 
2)  The ground in the vicinity of Sharm el-Sheikh was depicted through the use of 
satellite photography taken during daylight hours.  It did not represent the nighttime 
scene of street lights, building lights, etc. against an otherwise dark landscape. 
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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

� 

� 

��� �³ 1

1c

East

North

Altitude



 

148- 1 
 

Kinematic Consistency Results

Confidential Investigative Information



 

149- 1 
 

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

�U� 

� � � ���,,,,, surfacescontrolgearflapsvfCL �D� 
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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

W
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z
��

� ����

M
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For vertical axis
2dt
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Sensitivity Example

For constant weight

2

1
2

2 t

t

t
W

WL
gz

��
� 

Assume altitude error is result of incorrect lift 
2

2t
W
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gz

��
�'� �'
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2
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�'Solve for �ûL

�� ���� ��
� � � �

lbs
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ftlb
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sec147
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2.32

2001136302
2

2

� � �'

Therefore-
A 65 lb error in calculated lift will result in
a altitude error of 200 ft after 147 seconds.
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2
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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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-50
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Pitch_Angle

FDR PITCH ANGLE EFIS (DEG)

Kincon Data Match

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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Stab adjusted to improve column match

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. NA 
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 1.16.1.3. Simulator Match accident flight: 
SimMatchaccidentflight 24-2-04.pdf (Simulation Match, FDR-Kincon-Simulation) 
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SimMatchpreviousflight 24-2-04.pdf (FDR-Kincon-Simulation match 24-2-04) 
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HEA_PQ294_prevfltSIM.pdf (26 Feb 2004, base lines, FDR-Kincon-Sim prvious 
flight)
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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) 
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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 
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HEA_PQ294_WindsSIM29402to29442.pdf (26 Feb 04 Fig's 23- 25 
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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 
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M Cab Recovery (Piloted Recovery.xls) 
 

Flash Airlines
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Flash Airlines
M-Cab Recoveries
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Simulation Scenario (Simulation Scenario Status20 Sep.,04.xls) 
 
Flash Airlines Requested Simulation Scenarios Last Updated 7 Sept 04

29-Jul-04 20-Sep-04
No. Scenario M-Cab Status Comments MCA Comments MCA Comment Presentation

1
Use M-cab like a training 
simulator (manual flight with 
no backdrive)

Available now

The M-cab is capable of performing like a training simulator.  
However, it does not have an "instructor's station" to insert pre-
programmed malfunctions like many training simulators do.  
Therefore, if pre-programmed malfunctions are desired in the M-
cab, advance notice is required to ensure the correct routines 
can be loaded and available.

OK
MCA will advise if any 
such pre-programmed 
malfunctions are desired.

OK Boeing

2
Backdrive of accident flight 
(from FDR data)

Available now
The full backdrive from the FDR data is available.  A 
"breakout" switch will be installed that will allow manual pilot 
inputs at any point in the scenario.

OK OK Boeing

3a Slat extend (mid) fault In work No aero extend data Boeing

3b Slat extend (full) fault In work
This scenario will be available in the cab.  It is the same 
scenario for which plots were provided in March at the Cairo 
meeting, except that we will insert the fault at flaps up.

MCA requests to perform 
fault insertion 
simultaneously with 
breakout and then attempt 
to fly accident flight path. 
The intention is to 
compare FDR aileron to 
aileron required to fly 
accident profile with 
fault.

Boeing

4 Spoiler hardover fault In work Same as #3b except at time 92444
MCA requests that fault 
be inserted at A/P engage 
(92415)

Boeing

5 Spoiler float fault In work Same as #3b except at time 92444
MCA requests that fault 
be inserted at A/P engage 
(92415)

Boeing

6
Slat "float" (assumed 
actuator detached and/or 
jammed/cocked slat)

Not available

The position of a floating slat is determined by the airload on 
the slat and friction within the system.  We do not currently 
have that data available for the accident flight airspeed and 
altitude conditions.  The airloads will either extend the slat, 
retract the slat, or will be insufficent to overcome system 
friction.  Therefore, we believe the airplane level roll response 
will be bounded by the reponse to a slat fully extended fault 
such as #3a above.
We are currently searching for additional aero data as requested 
by the MCA.
We have not been able to locate any additional aero data 
requested by the MCA.

Is there any additional 
aero data available for the 
effects of slats at other 
positions (i.e. between up 
and mid, between mid 
and full, or cocked)?

OK, Must be done or 
at least mid posn. 

Boeing

7
Hardover on one aileron 
PCU

In work

A hardover of one aileron PCU will result in both aileron PCUs 
commanding full aileron, spoiler and control wheel hardover.  
We intend to demonstrate this scenario in the same manner as 
#3a above by inserting the fault at time 92444.  

OK OK Boeing

8 Aileron trim runaway Available now
Aileron trim runaway can be simulated by manually moving the 
aileron trim control in the cab during manual flight.  This can be 
done as part of #1 above.

OK OK Boeing

9
A/P with MCP erroneous 
selected heading

In work

This scenario will result in the autopilot flying to the erroneous 
selected heading.  This scenario can be simulated initializing the 
simulator at time 92395, then running open loop.  At that point, 
the autopilot can be engaged and the desired "erroneous" 
selected heading can be entered on the MCP.

OK OK Honeywell

10a

A/P with MCP Selected 
Heading knob mechanically 
inoperative, such that it does 
not transfer pilot commands.  
(Selected heading window 
and output to FCC constant 
regardless of knob 
movement)

Not required
This scenario has the same effect as #9 above and can be 
simulated in the same way.

OK Honeywell

10b

A/P with one or more 
segments in the MCP 
selected heading LCD 
window inoperative leading 
to improper indicaiton (e.g. 
displaying 6 instead of 8)

Not required

The result of this fault will be that the apparent value in the 
heading window can be different than the value transmitted to 
the EADI for display of the heading bug and to the FCC for use 
in autopilot heading select mode.  Although we will not be able 
to simulate a different value in the selected heading window, we 
believe that this fault can be simulated in the same way as #9 
above.

OK Honeywell
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11 A/P Actuator hardover In work

This scenario will result in a "hardover" to the autopilot 
actuator authority limit (60 deg with the autopilot force limited 
not engaged).  We can simulate this scenario by introducing the 
fault and "breaking out" simultaneously at 92415 (A/P initial 
engage)

OK OK Boeing

12a
A/P Actuator ARM Solenoid 
valve failed open with A/P 
disconnected

Not required

With the arm solenoid open, the autopilot mod piston can move 
in response to FCC commands, but as the detend solenoid is not 
open, the mod piston is not coupled to the ailerons and the A/P 
actuator cannot command aileron motion.  We do not believe it 
is necessary to simulate this secenario.

OK Boeing

12b
A/P Actuator Detent 
Solenoid failed open with 
A/P disconnected

Not required

The arm and detent solenoids are in series.  If the arm solenoid 
is closed, no hydrualic fluid is available to allow the detent 
pistons to couple the mod piston to the ailerons.  The A/P 
actuator cannot command aileron motion.  If this fault exists 
when the autopilot is trying to engage, the engagement may 
occur with a jolt as the mod piston would be coupled to the 
ailerons before the position synchronization is complete.  We 
do not believe it is necessary to simulate this scenario.

OK Boeing

12c
A/P Actuator both arm and 
detent solenoid open with 
A/P disconnected

Not required

This is the normal condition when the autopilot is engaged.  The 
transfer valve spool moves the mod piston moves in response to 
commands from the FCC and the detent pistons are pressurized 
to couple the actuator to the ailerons.  If the autopilot is not 
engaged, the FCC commands the tranfer valve to hold the 
autopilot actuator in the neutral (ailerons faired) position.  
Normal autopilot breakout is still available to override the 
autopilot. Without pilot intervention, the net result would be the 
same as letting go of the wheel and letting it center.  We do not 
believe it is necessary to simulate this condition.

OK, Must be done   Boeing

12d

A/P Actuator triple fault
(arm and detent solenoid 
open, transfer valve jam off 
center)

See #11
This triple fault will result in an A/P actuator hardover.  The 
force limit of the actuator still operates normally.  The hardover 
condition is the same as #11 above.

OK Boeing

12e

A/P Actuator quadruple fault
(arm and detent solenoid 
open, transfer valve jam, 
pressure regulator jam)

See #11

This quadruple fault will result in an A/P actuator hardover.  
Because the pressure regulator is jammed, the relief valve 
operates and limits detent piston pressure.  The wheel force 
required to overcome the actuator increases from 16 lbs of 
wheel to approximately 20 lbs of wheel.

OK, transfer valve 
jamed at different 
posn

Boeing

12f

A/P Actuator quadruple fault
(arm and detent solenoid 
open, transfer valve jam, 
relief valve jam)

See #11

This quadruple fault will result in an A/P actuator hardover.  
Although the relief valve is jammed (stuck to the pressure 
regulator slide), the pressure regulator limits detent piston 
pressure to the normal level.  The wheel force required to 
overcome the actuatoris the normal 16 lbs of wheel.

Boeing

12g

A/P Actuator quintuple fault
(arm and detent solenoid 
open, transfer valve jam, 
pressure regulator and 
pressure relief valve)

In work

This quintuple fault will result in an A/P actuator hardover.  In 
this scenario, neither the pressure regulator nor the relief valve 
can reduce the detent piston pressure which reaches hydrualic 
system pressure (3000 psi).  Wheel force required to overcome 
the actuator increases from 16 lbs of wheel to approximately 80 
lbs of wheel.

MCA requests to observe 
this fault (feel the forces) 
or the highest forces 
possible in the M-cab.

Boeing

13 A/P with IRU shutdown Not required
The response of the autopilot to an IRU shutdown is to 
disconnect.  We do not believe it is necessary to simulator this 
scenario.

OK OK Honeywell

14

A/P with Erroneous R IRU 
output of straight and level 
flight during bank (no NCD 
or fail warn transmitted)

In work

The autopilot will command aileron to its authority limit (20 
deg with aileron force limiter).  If the airplane heading crosses 
the selected heading the autopilot command will reverse.  M-
Cab simulation will not accurately reflect the wheel forces in 
this situation.

OK OK Honeywell

15a

A/P with Erroneous L IRU 
output of roll rate with all 
other parameters correct  
(separately and then see if 
possible to do at same time 
as above fault)

Not required
Autopilot A does not use L IRU roll rate as an input.  This fault 
has no effect on the operation of autopilot A.

MCA requests this be 
changed to R IRU output 
of NCD for roll rate.

OK Honeywell

15b
A/P with R IRU output of 
NCD for roll rate

Not required
The response of the autopilot to R IRU output of NCD for roll 
rate is to disconnect.  We do not believe it is necessary to 
simulate this scenario.

OK Honeywell

16
Autopilot spoiler sensor fault 
(erroneous value)

Not applicable to 
M-Cab

The sensed value of spoiler angle is only used by the autopilot 
when the flaps at 30 or beyond.  This fault would have no effect 
on the operation of the autopilot for the accident flight.

OK OK Honeywell
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Simulation Scenario (Simulation Scenario Status 27-30 Sep, 04.xls) 
 
 
Flash Airlines Requested Simulation Scenarios Last Updated 21 Sept 04

20-Sep-04
No. Scenario M-Cab Status Motion Comments MCA Comment Presentation

1
Use M-cab like a training simulator 
(manual flight with no backdrive)

Available now Yes

The M-cab is capable of performing like a training simulator.  However, it 
does not have an "instructor's station" to insert pre-programmed malfunctions 
like many training simulators do.  Therefore, if pre-programmed malfunctions 
are desired in the M-cab, advance notice is required to ensure the correct 
routines can be loaded and available.

OK Boeing

2
Backdrive of accident flight (from FDR 
data)

Available now Yes
The full backdrive from the FDR data is available.  A "breakout" switch is 
installed that will allow manual pilot inputs at any point in the scenario.

OK Boeing

3a Slat extend (mid) fault Not available No aero extend data Boeing

3b Slat extend (full) fault In work No
This scenario will be available in the cab.  It is the same scenario for which 
plots were provided in March at the Cairo meeting, except that we will insert 
the fault at flaps up.

MCA requests to perform 
fault insertion 
simultaneously with 
breakout and then attempt 
to fly accident flight path. 
The intention is to 
compare FDR aileron to 
aileron required to fly 
accident profile with 
fault.

Boeing

4a Spoiler hardover fault In work No Same as #3b except at time 92444
MCA requests that fault 
be inserted at A/P engage 
(92415)

Boeing

4b Spoiler mid extend jam Requested No

5 Spoiler float fault In work No Same as #3b except at time 92444
MCA requests that fault 
be inserted at A/P engage 
(92415)

Boeing

6
Slat "float" (assumed actuator detached 
and/or jammed/cocked slat)

Not available

The position of a floating slat is determined by the airload on the slat and 
friction within the system.  We do not have aero data available for the 
accident flight airspeed and altitude conditions.  The airloads will either 
extend the slat, retract the slat, or will be insufficent to overcome system 
friction.  Therefore, we believe the airplane level roll response will be 
bounded by the reponse to a slat fully extended fault such as #3b above.

OK Boeing

7 Hardover on one aileron PCU In work

A hardover of one aileron PCU will result in both aileron PCUs commanding 
full aileron, spoiler and control wheel hardover.  We intend to demonstrate 
this scenario in the same manner as #3b above by inserting the fault at time 
92444.  

OK Boeing

8 Aileron trim runaway Available now Yes
Aileron trim runaway can be simulated by manually moving the aileron trim 
control in the cab during manual flight.  This can be doneby breaking out at 
92444 and manually inputting aileron trim.

OK Boeing

9
A/P with MCP erroneous selected 
heading

In work

This scenario will result in the autopilot flying to the erroneous selected 
heading.  This scenario can be simulated initializing the simulator at time 
92395, then running open loop.  At that point, the autopilot can be engaged 
and the desired "erroneous" selected heading can be entered on the MCP.

OK Honeywell

10a

A/P with MCP Selected Heading knob 
mechanically inoperative, such that it 
does not transfer pilot commands.  
(Selected heading window and output to 
FCC constant regardless of knob 
movement)

See #9
This scenario has the same effect as #9 above and can be simulated in the 
same way.

OK Honeywell

10b

A/P with one or more segments in the 
MCP selected heading LCD window 
inoperative leading to improper 
indicaiton (e.g. displaying 6 instead of 
8)

See #9

The result of this fault will be that the apparent value in the heading window 
can be different than the value transmitted to the EADI for display of the 
heading bug and to the FCC for use in autopilot heading select mode.  
Although we will not be able to simulate a different value in the selected 
heading window, we believe that this fault can be simulated in the same way 
as #9 above.

OK Honeywell

10c

A/P with MCP internal processor or 
MUX fault resulting in dissimilar values 
between the selected heading window 
and the selected heading command to 
the FCC

See #9
This scenario has the same effect as #10b and can be simulated in the same 
manner as #9.

OK Honeywell

 



 

201- 1 
 

11 A/P Actuator hardover In work

This scenario will result in a "hardover" to the autopilot actuator authority 
limit (60 deg with the autopilot force limited not engaged).  We can simulate 
this scenario by introducing the fault and "breaking out" simultaneously at 
92415 (A/P initial engage)

OK Boeing

12a
A/P Actuator ARM Solenoid valve 
failed open with A/P disconnected

Not applicable to 
M-Cab

With the arm solenoid open, the autopilot mod piston can move in response to 
FCC commands, but as the detend solenoid is not open, the mod piston is not 
coupled to the ailerons and the A/P actuator cannot command aileron motion.  
We do not believe it is necessary to simulate this secenario.

OK Boeing

12b
A/P Actuator Detent Solenoid failed 
open with A/P disconnected

Not applicable to 
M-Cab

The arm and detent solenoids are in series.  If the arm solenoid is closed, no 
hydrualic fluid is available to allow the detent pistons to couple the mod 
piston to the ailerons.  The A/P actuator cannot command aileron motion.  If 
this fault exists when the autopilot is trying to engage, the engagement may 
occur with a jolt as the mod piston would be coupled to the ailerons before the 
position synchronization is complete.  We do not believe it is necessary to 
simulate this scenario.

OK Boeing

12c
A/P Actuator both arm and detent 
solenoid open with A/P disconnected

Not applicable to 
M-Cab

This is the normal condition when the autopilot is engaged.  The transfer 
valve spool moves the mod piston moves in response to commands from the 
FCC and the detent pistons are pressurized to couple the actuator to the 
ailerons.  If the autopilot is not engaged, the FCC commands the tranfer valve 
to hold the autopilot actuator in the neutral (ailerons faired) position.  Normal 
autopilot breakout is still available to override the autopilot. Without pilot 
intervention, the net result would be the same as letting go of the wheel and 
letting it center.  We do not believe it is necessary to simulate this condition.

OK Boeing

12d
A/P Actuator triple fault
(arm and detent solenoid open, transfer 
valve jam off center)

See #11
This triple fault will result in an A/P actuator hardover.  The force limit of the 
actuator still operates normally.  The hardover condition is the same as #11 
above.

OK Boeing

12e
A/P Actuator quadruple fault
(arm and detent solenoid open, transfer 
valve jam, pressure regulator jam)

In work

This quadruple fault will result in an A/P actuator hardover.  Because the 
pressure regulator is jammed, the relief valve operates and limits detent piston 
pressure.  The wheel force required to overcome the actuator increases from 
16 lbs of wheel to approximately 20 lbs of wheel.

OK Boeing

12f
A/P Actuator quadruple fault
(arm and detent solenoid open, transfer 
valve jam, relief valve jam)

See #11

This quadruple fault will result in an A/P actuator hardover.  Although the 
relief valve is jammed (stuck to the pressure regulator slide), the pressure 
regulator limits detent piston pressure to the normal level.  The wheel force 
required to overcome the actuatoris the normal 16 lbs of wheel.

Boeing

12g

A/P Actuator quintuple fault
(arm and detent solenoid open, transfer 
valve jam, pressure regulator and 
pressure relief valve)

In work

This quintuple fault will result in an A/P actuator hardover.  In this scenario, 
neither the pressure regulator nor the relief valve can reduce the detent piston 
pressure which reaches hydrualic system pressure (3000 psi).  Wheel force 
required to overcome the actuator increases from 16 lbs of wheel to 
approximately 80 lbs of wheel.

MCA requests to observe 
this fault (feel the forces) 
or the highest forces 
possible in the M-cab.

Boeing

13 A/P with IRU shutdown
Not applicable to 

M-Cab
The response of the autopilot to an IRU shutdown is to disconnect.  We do 
not believe it is necessary to simulator this scenario.

OK Honeywell

14
A/P with Erroneous R IRU output of 
straight and level flight during bank (no 
NCD or fail warn transmitted)

In work

The autopilot will command aileron to its authority limit (20 deg with aileron 
force limiter).  If the airplane heading crosses the selected heading the 
autopilot command will reverse.  M-Cab simulation will not accurately reflect 
the wheel forces in this situation.

OK Honeywell

15a

A/P with Erroneous L IRU output of 
roll rate with all other parameters 
correct  (separately and then see if 
possible to do at same time as above 
fault)

Not applicable to 
M-Cab

Autopilot A does not use L IRU roll rate as an input.  This fault has no effect 
on the operation of autopilot A.

OK Honeywell

15b
A/P with R IRU output of NCD for roll 
rate

Not applicable to 
M-Cab

The response of the autopilot to R IRU output of NCD for roll rate is to 
disconnect.  We do not believe it is necessary to simulate this scenario.

OK Honeywell

16
Autopilot spoiler sensor fault (erroneous 
value)

Not applicable to 
M-Cab

The sensed value of spoiler angle is only used by the autopilot when the flaps 
at 30 or beyond.  This fault would have no effect on the operation of the 
autopilot for the accident flight.

OK Honeywell

17
Failure of bank angle limit function in 
autopilot

See #14

No condition has been identified that could lead to this fault without causing 
an FCC shutdown.  However, if it did occur, the extreme result would be an 
autopilot actuator hardover as the FCC seeks to achieve an excessive roll 
angle.  As the aileron force limiter is engaged, the hardover would result in 
wheel offset to 20 degrees.

OK Honeywell

18 Other FCC internal faults See #11 or  #14

No condition has been identified that could lead to this fault without causing 
an FCC shutdown.  However, if it did occur, the extreme result would be an 
autopilot actuator hardover.  As the aileron force limiter is engaged, the 
hardover would result in wheel offset to 20 degrees (AFL eng) or 60 deg 
(AFL not engaged).

OK Honeywell

19
FD behavior with erroneous selected 
heading data from MCP

In work
We intend to implement this scenario the as part of #21 below.  The desired 
"erroneous" selected heading can be entered using the MCP.

OK Boeing

20
FD behavior with erroneous roll rate 
data from IRU

In work

The roll rate error will effectively reduce or increase the maximum bank angle 
for the maneuver (depending upon the sign of the roll rate error).  It will also 
result in a steady state heading error once the turn was complete.  In order for 
the aileron command to remain at zero the heading error and roll rate error 
will cancel.

OK Honeywell
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1.16.1.4. Simulated Failures: 
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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) 
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Left outboard flight spoilers (#2) Hardover simulation (hardover starts at 92391) 
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Right outboard flight spoilers (#7) Float simulation (floats starts at 92391) 
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Left outboard flight spoilers (#2) Float simulation (floats starts at 92391) 
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Critical right wing leading edge slat # 6 extends 
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Critical left wing leading edge slat # 1 extends 
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Scenario 10 - Spoiler wing cable jam (Spoiler wing cable jam) offset of the neutral 
position at time 92450 (maximum wheel deflection).and clears at 92472 
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Longitudinal Axis, simulated right wing spoiler cable jam 
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Lateral Axis, simulated right wing spoiler cable jam 
 

- 
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Scenario 10a - F/O wheel jam (F/O wheel jam) offset of the neutral position at time 
92450 (maximum wheel deflection).and clears at 92472 
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Longitudinal Axis, simulated F/O’s wheel jam: 
-  

- 
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Lateral Axis, simulated F/O’s wheel jam: 
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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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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 wi ll not be available for public use   
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CairoMarch04Slides (March Progress Meeting - Cairo).pdf 
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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 
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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) 
 

Aileron PCU
Field Note Summary

• Recovered 25 Jan 04 (day 23)

• Stored in seawater on board
• Rinsed in freshwater on shore
• Stored at Sharm el-Sheikh 

airport until shipped to Seattle

• EQA conducted 25-26 Jan 05

Photos taken Jan 04 onboard recovery ship
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Feel 
Unit Trim

Lateral Control System
Function Schematic

A/PA/P

L Aileron R Aileron

PCU

PCU
Spoiler 
Mixer

Ratio 
Changer

Speedbrake 
Lever

Splr 2 Splr 3

Aileron PCU
Location
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Lateral Control System

Aileron PCU
Location
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Part Identification

Supplier: Parker Hannifin

Boeing P/N: 65-44761-21*
S/N: 10748A*
Date Built: 1992*

*Data plate missing, information 
derived form Parker records 
based on manifold part number, 
serial number, and servo valve 
part number and serial number.
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65-44761-21 Aileron PCU
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65-44761-21 Aileron PCU

Rod end fitting missing
Main ram fractured Tailstock

missing
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65-44761-21 Aileron PCU
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65-44761-21 Aileron PCU
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Hydraulic Fittings

• Hydraulic fittings found broken

• Provides a path for sea water 
and other contaminants to 
enter the actuator
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Hydraulic Schematic
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Servo Valve Components
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Computed Tomograph Scan

Main Ram

Bypass Valve

Input Shaft
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Computed Tomograph Scan

Servo Valve

Servo Valve
Slides

Input Shaft
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Filter

• Filter cap and filter element 
removed

• Fluid sample and filter retained for 
chemical analysis
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Bypass Valve

• Some corrosion and contamination on bypass valve sleeve

• Samples retained for chemical analysis

• Metal sliver found on outside of sleeve

• Origin uncertain, retained for chemical 
analysis
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Input Shafts

• Linkage cavity cover removed

• Some contamination noted in 
linkage cavity – samples taken 
for analysis

• View shows end of inner shaft 
and shaft and mating ends of 
servo valve slides

Inner
input shaft

Servo valve slides
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Input Shafts

• Inner input shaft pressed out

(required removal force much 
higher than normal)

• View shows outer shaft and 
mating ends of servo valve 
slides (inner shaft has been 
removed)

Outer
input shaft

Servo valve slides
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Input Shafts

• Both shafts found to be bent

• Some corrosion found on shaft 
bearings, but none on shafts

• Deformed shafts consistent 
with high removal forces

Outer input shaft

Inner input shaft
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Servo Valve

• Outer shaft rotated to allow 
removal of servo valve

• Axial load of 29 lbs applied to 
primary sleeve – no movement 
noted

• After removal, slides remain 
jammed

Servo Valve

Secondary slide centering 
springs, guides and end cap
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Servo Valve Cross Section



 

263- 1 
 

 
 

Computed Tomograph Scan

Servo Valve

Servo Valve
Slides

Input Shaft
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�ƒ 

Servo Valve

• Decision made to discontinue 
disassembly of servo valve
(driving out slides could cause 
damage to surfaces)

• If deemed necessary, servo 
valve can be sectioned by 
electro-machining discharge 
(EDM).

Servo Valve

Secondary slide centering 
springs, guides and end cap
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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 Prop rietary information and will not be 
available for public use 
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Times of Example Display Photos: 
 

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

Flash Airlines SU-ZCF
M-Cab Flight Director Commands
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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 

 
 

 
Note: 
The recording “not yet” at 412 seconds is attributed to the captain and not to the 
observer. 
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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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1.16.1.10. Flash Airlines AI236 RAM Simulator Configuration (Flash Airlines AI236 
RAM Simulator Configuration.htm, Program_Pins.pdf) 
 

RAM FULL FLIGHT SIMULATOR 
Subject: Request Configuration of RAM 737-500/400 Training simulator 
 
Reference: (a) Email from Capt. Shaker Kelada, Egyptian Ministry of Civil Aviation, to xxxxxxxxx 
dated 
26 May 2005. 
 
The simulator was agreed by Egyptian authority (CAA Egyptian ) on the 9 Mai 2003 for Flash 
airlines use. The simulator was used by flash airlines on dry lease, the instructor was flash airlines 
instructor. 
 
Simulator configuration: 
 
INITIAL CERTIFICATION: FAA AC 120-40 LEVEL D 
ACTUAL CERTIFICATION « JAR STD 1A LEVEL D » BY FRENCH AUTHORITY 
(DGAC) AND MOROCAIN AUTHORITY (DAC). Also agreed by all users 
authority like Tunisian, Jordanian, Senegalian, JAT Airlines 
 
�:  Simulateur Manufacturer: CAE Electronics LTD 
�:  In service Date  : 1993 
�:  Master Aircraft  : B.737-500 Convertible to B.737-400 
�:  APU    : GTCP36-28 (B) Garette 
�:  Basic Engine Data  : CFM 56B2 - CFM 56C1 
�:  AFCS   : Honeywell MCP 4051601-937 
�:  EFIS    : Collins P/N 622-9436-1014 
�:  Flight Management System : Smith industries P/N: 168925-06-01 
�:  Host computer  : IBM Risc 6000 
�:  Motion & Control loading : Hydrostatic actuators with digital control electronics and 6 axis 
 

TCAS – CFIT - Windshear warning system – Low visibility (CAT I- II –III) – ATIS – GPWS 
 

VISUAL VITAL VII 
�:  Visual System Manufacturer : Flight Safety (V S S). 
�:  Computer   : Motorola SMM 1467. 
�:  Type of Image Generator : Vital VII. 
�:  Type of Display  : Wide (FOV) 150x40 degre. 
�:  Illumination Level  : Day / Bright Day / Dusk / Night. 
 
INSTRUCTOR STATION 
�:  Computer   : 2 Computers Iris 4D25. 
�:  Display   : 2 CRT / Touch Screen 
�:  Printer   : Color hardcopy unit. 
�:  Training Aids   : Wind, Wind shear (16 Profils), Rec & Instant replay, 

FMC copy, Camera, video tape recorder, lesson plan 
 
EFIS CUSTOMER OPTIONS: 
 
EADI FORMAT   : EUROPEAN - BASIC 
FAST SLOW/SPEED TAPE : SPEED TAPE – FAST SLOW 
F/S – G/S   : REVERSAL – NORMAL 
SPEED TAPE   : REVERSAL – NORMAL 
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SPEED TREND VECTOR : DISABLE – ENABLE 
SPEED TAPE CAS  : CURSOR – ROLLING 
MIN OP SPEED   : ENABLE – DISABLE 
G/S AND TAS DISPLAY  : DLH – BASIC 
EADI TAS DISPLAY  : ENABLE – DISABLE 
FD DISP SEL   : FILLED INTEGRA C – INTEGRA C – SPLIT AXIS 
FILLED AIRPLANE SYMBOL: 
RA DISP SEL   : ANA - ANA/RR 

  DIG - DIG /RR 
PITCH LIMIT IND  : DISABLE – ENABLE 
H ALERT SEL   : NO ALERT – 1000 FT 

  1500FT - 2500 FT 
ILS DEVIATION: DISABLE – ENABLE 
WARNING 
DUAL CHANNEL ANN  : DISABLE – ENABLE 
COMPARATOR   : ON – OFF 
BLINKING COMPARATOR : DISABLE – ENABLE 
EHSI SYMBOLOGY  : SPERRY – BASIC 
CENTER MAP   : FULL ROSE – EXP ROSE 
MAP ORIENTATION  : HEADING UP – TRACK UP 
VOL/ILS ORIENTATION  : HEADING UP – TRACK UP 
NAV/IRU POS DIFF  : F/TIME DISP – FMC DISP 

   DISABLE 
WIND BEARING   : DISABLE – ENABLE 
RANGE ARCS   : DISABLE – ENABLE 
WXR TURB COLOR  : MAGENTA – RED 
ADF POINTERS MAP  : DISABLE – ENABLE 
ADF INSTL   : SINGLE LEFT – SINGLE RGT 

  DUALE - NONE 
 
ENGINE:  20.000 LB 

22.000 LB 
23.500 LB 
18.500 LB 

 
GPWS CUSTOMER OPTIONS: 
 
WINDSHEAR ALGORITHM: ENABLE – DISABLE 
 
ALTITUDE CALL OUTS: ENABLE – DISABLE 
INCLUDE ‘BANK ANGLE – BANK ANGLE ‘when bank angle exceeds 35, 40 and 45 degrees. 
 
ALTITUDE CALL OUTS SEL ID: …………. 
 
VOICE MENU SEL: 
 
ENVELOPE MODULATION: ENABLE – DISABLE 
FMC INPUT SELECTION: ENABLE – DISABLE 
AUDIO LEVEL REDUCTION: ENABLE – DISABLE 
 
FCC 
 
The Flight Control Computer System of the B737 Classic is identified as Computer software 
Component (CSC) 
This CSC will simulate the flight Control computer and will consist of the xxxxSL, xxxxSP, xxxxSR, 
xxxxSC, xxxxST modules called up by the synchrnous dispatcher as entry points SLOGIC, 
SPITCH,SROLL, SCOMP, SINT and STRIM. 
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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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1.16.1.11. Boeing response to raised questions.doc  
 
17833 (B-H200-17833-ASI 12 Feb 2004).pdf 
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CairoMarch04Slides (March Progress Meeting - Cairo).pdf, 040301 Flash 737 Cairo 
Mtg (public release version).pdf 
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17848 (B-H200-17848-ASI 04 March 2004).pdf, 17848 (public release).pdf 
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Cairo March 04 Autopilot Flash 737 March Progress Meeting Flash 737 March 
Progress 
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Flash Airlines Autopilot Answer to Questions - 31 Jan 2005.ppt 
 

Honeywell Background Proprietary Information1

Answers to Questions from 31 Jan 2005 MeetingAnswers to Questions from 31 Jan 2005 Meeting

• Q 1 – What can occur during the A/P engage 
sequence or after  that would cause an aileron 
command change of 2.91 degrees during R CWS?

1. Input from wheel/force sensors
• Pilot command
• Force sensor failure (CWS command rate to be evaluated against 

change)

2. Heading Hold submode entered
• Requires Roll Angle < 6 deg
• FDR data = -6.7 deg at autopilot engage in left IRU, right IRU used and 

data not known
• FDR aileron rates are above the A/P CWS command rates for Heading 

Hold

3. Misrigging or Failure of Quadrant Position Sensor or Actuator LVDT
• Actuator LVDT position information continuously monitored for failures
• Results in successful A/P synchronization when sensors match but

surface and actuator to do match mechanically
• A/P operation did not reflect this in previous flights
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Honeywell Background Proprietary Information2

Answers to Questions from 31 Jan 2005 MeetingAnswers to Questions from 31 Jan 2005 Meeting

• Q2 – Provide better description of engage “jolt” for scenario 13, 
Hypothetical Scenarios # 2

– If this fault exists when the autopilot is trying to engage, the
engagement may occur with minor wheel movement as the A/P 
piston would be coupled to the ailerons before the position 
synchronization is complete

Note: In-flight engage operation may differ from on ground engage 
due to aerodynamic loading on control surfaces versus only 
gravitation forces on surfaces on ground
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Honeywell Background Proprietary Information3

Answers to Questions from 31 Jan 2005 MeetingAnswers to Questions from 31 Jan 2005 Meeting

• Q3 – Provide minimum time for disconnect given immediate A/P 
synchronization with no detent pressure

– FCC receives Local Command from MCP Engage Logic when the A/P CMD 
button is pressed

› Running Time: Start
– Detent Command logic detects synchronization and sets Aileron Detent 

Command output (100 ms delay)
› Running Time : +100 ms

– Engage Logic receives Aileron Detent Pressure Command Wrap (50 ms delay)

› Running Time : +150 ms
– Engage Logic does not receive valid Aileron Detent Pressure Switch data and 

removes power from MCP engage hardware, 3.5 ms delay)

› Running Time : +3.65 seconds
– MCP Engage Logic disconnect (minimum 45 ms, maximum 80 ms)

› Running Time : +3.695 seconds

Minimum Time to A/P Disconnect with No Detent Pressure:  3.695 seconds
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Honeywell Background Proprietary Information4

Answers to Questions from 31 Jan 2005 MeetingAnswers to Questions from 31 Jan 2005 Meeting

MCP HardwareA/P ENGAGE

Pushbutton
Logic

Channel

CMD

CWS

LO

HI

FCC

H/W
Engage

Logic

CPU-2 CPU-1

A/P
Disengage Bar

Update &
Validity

Monitoring

A/P Monitor

A/P Actuator
Monitor

Actuator Position
Sensor  Monitor

Engage Circuitry
Monitor

Continuous
Monitors

(RAM, ROM, CPU,
Wraps, Power,

Ticket Check, etc)

Detent Logic

Hardware
Heartbeat

Monitor and
Reset Logic

Continuous
Monitors

(RAM, ROM, CPU,
Wraps, Power,

Ticket Check, etc)

Update &
Validity

Monitoring

A/P Monitor

A/P Actuator
Monitor

Actuator Position
Sensor  Monitor

Engage Circuitry
Monitor

Engage
Logic

H/W
Engage

Logic

H/W
Detent
Logic

Pitch Actuator
Engage Power

Controls actuator arm solenoid
which controls hydrualic power to actuator

Pitch Actuator
Detent Power

Controls actuator detent solenoid
which connects actuator to surface

Roll Actuator
Engage Power

Roll Actuator
Detent Power

Mode
Logic

Mode
Logic

Other
Monitors

Other
Monitors

Enable
& Ground

Engage Status Discretes

Enable

Disable

Synchronization

Detent
Wrap

Disconnect
Command
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Honeywell Background Proprietary Information5

Answers to Questions from 31 Jan 2005 MeetingAnswers to Questions from 31 Jan 2005 Meeting

This would have prevented initial engagement and, 
after engage, not be detectable until after 
disengage

FDR Data rules 
outYesNo

A/P Elevator Hydraulic Pressure Switch - stuck in 
pressurized state 

10

Minimum timing greater than FDR data by ~ 0.1 
seconds

FDR Data rules 
outYes No

A/P Aileron Hydraulic Pressure Switch - pressure 
within 3.695 seconds after actuator detent solenoid 
engaged9

This would have prevented initial engagement 
and, after engage, not be detectable until after 
disengage

FDR Data rules 
outNoYes 

A/P Aileron Hydraulic Pressure Switch - stuck 
in pressurized state

8

Pilot could have initiated disconnectPossibleYes Yes A/P Disengage Switch7

FDR recorded disconnect timing too long for 
this disconnect case

FDR Data rules 
outNoYes 

Aileron Force Limiter Clutch - engage in 0.5 sec 
6

This interlock is only used prior to A/P engage
FDR Data rules 
outNoYes 

Aileron Force Limiter Clutch - disengage 
5

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

Aileron Force Limiter Authority Limit Interlock (10 
sec) 4

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

A/P Stab Trim Motor Speed Interlock (10 sec) 
3

Pilot must attempt manual trimming while A/P in 
CMDUnlikelyYes Yes 

Main Electric Trim Switches (not pressed) 
2

Pilot action or switch failure while A/P in CMDUnlikelyYes Yes A/P Stab Trim Cutout Switch Normal1

CommentProbability
Causes
Disengage

Prevents 
EngageInterlock or Condition Item

• Q4 – Provide relative probability for A/P disconnect  given signal 
invalid in scenario 10 b .

Possible cause

Unlikely cause

FDR Mismatch Italic Text Flight Condition Mismatch
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Honeywell Background Proprietary Information6

Answers to Questions from 31 Jan 2005 MeetingAnswers to Questions from 31 Jan 2005 Meeting

This only prevents engagement, will cause 
mode reversion to CWS with sufficient wheel 
force after A/P engage.

FDR Data rules 
outNoYes 

Less Than 3 lb Force On Control Wheel 

20

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

A/P Only Continuous Monitor Valid 
19

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

Continuous Monitor(s) Fail 
18

FCC continued to provide data to FDR 
throughout the flight

FDR Data rules 
outNoYes 

Power Up Test Fails
17

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

1800 Hz Power Supply 
16

FCC continued to provide data to FDR throughout 
the flight

FDR Data rules 
outYes Yes 

FCC DC And FCC Power Supply 
15

This prevents engage only in approach mode
FDR Data rules 
outYes No

Not (Foreign FCC In CMD And APP PB And 
Radio Altitude < 800 ft) 14

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

28 VDC Engage Interlock Power 
13

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

115 VAC 
12

Minimum timing greater than FDR data by ~ 0.1 
seconds

FDR Data rules 
outYes No

A/P Elevator Hydraulic Pressure Switch - pressure 
within 3.5 seconds after elevator actuator detent 
solenoid engaged11

CommentProbability
Causes
Disengage

Prevents
EngageInterlock or Condition Item

Possible cause

Unlikely cause

FDR Mismatch Italic Text Flight Condition Mismatch
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FDR data indicates FCC B was not in CMD or CWS 
during the flight

FDR Data rules 
outYesNo

A/P Engage Switch Swap 
30

IRS transfer must occur in 2 seconds while A/P in 
CMDUnlikelyYesNo

IRU Transfer 
29

Failure must occur during 2 seconds while A/P in 
CMD and FDR recorded valid Left DADC dataUnlikelyYes Yes 

ADC CAS Not Valid (except in dual channel 
operation) 28

Only causes disconnect when TOGA mode 
selected

FDR Data rules 
outYesNo

F/D in TO or GA, R/A Alt <400 feet and A/P to 
CMD27

Only causes disconnect in approach mode
FDR Data rules 

outYesNo
A/P to CMD and R/A <400 Ft with LOC and GS 

engaged26

Failure must occur during 2 seconds while A/P in 
CMD and FDR recorded valid Left IRU dataUnlikelyYes Yes 

Selected IRU Pitch Rate Valid (norm - on side) 
25

Failure must occur during 2 seconds while A/P in 
CMD and FDR recorded valid Left IRU dataUnlikelyYes Yes 

Selected IRU Pitch Angle Valid (norm - on side) 
24

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

Selected IRU Roll Rate Valid (norm - off side) 
23

Failure must occur during 2 seconds while A/P in 
CMDUnlikelyYes Yes 

Selected IRU Roll Angle Valid (norm - off side) 
22

This only prevents engagement, will cause 
mode reversion to CWS with sufficient column 
force after A/P engage

FDR Data rules 
outNoYes 

Less Than 5 lb Force On Control Column 

21

CommentProbability
Causes
Disengage

Prevents 
EngageInterlock or Condition Item

Possible cause

Unlikely cause

FDR Mismatch Italic Text Flight Condition Mismatch

 
 



 

320- 1 
 

Honeywell Background Proprietary Information8
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Only applicable to Heading Hold mode, Left IRS 
data showed 6.7 degrees Roll Angle from engage 
through disconnectUnlikelyYesNo

(RCWS) and (Heading Hold (bank angle < 6 deg)) 
and (TAS Or Heading Invalid)

36

Disengage after 4 seconds of CMDUnlikelyYesNo
Failure Of Elevator Axis To Synchronize 

35

Disengage after 4 seconds of CMDUnlikelyYesNo
Failure Of Aileron Axis To Synchronize 

34

No bus transfers in FDR data
FDR Data rules 
outYesNo

Local Power Bus Transfer 
33

Failure must occur during 2 seconds while A/P in 
CMD and FDR recorded valid Left DADC dataUnlikelyYes Yes 

ADC Uncorrected Baro Altitude Valid 
32

Failure must occur during 2 seconds while A/P in 
CMD and FDR recorded valid Left DADC dataUnlikelyYes Yes 

ADC Corrected Baro Altitude Valid 
31

CommentProbability
Causes
Disengage

Prevents 
EngageInterlock or Condition 

Ite
m

Possible cause

Unlikely cause

FDR Mismatch Italic Text Flight Condition Mismatch

 
 
 
 
 
 
 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  RECOMMENDATIONS- 1 

4. Recommendations: 
 
 
Manufacturers- Operators: 
 

1. Joint effort should be made to minimize MEL-CDL-DDL allowances to avoid 
lowering safety standards by overloading pilots, and ensure that whenever 
found necessary to maintain such items, very clear procedures addressing  
pilots and maintenance crews to be made available 

2. Efforts should be made to enhance the function and reliability of FDR and 
CVR due to the importance of the data obtained to the safety of the aviation 
industry 

3. Clear engagement status indication for the autopilot should be made 
available to the crew to avoid any possibility of incorrect perception or 
ambiguity. 

4. Based on data collected from different operators using this autopilot and the 
number of reports of unexpected autopilot behavior some of which are 
unexplained, re-assessment of this autopilot system is recommended and 
operators should be made aware of any problems and manufacturers 
analysis actions and recommendations.  

 

Civil Aviation Authority 
 

5. Ensure that all operators strictly adhere to CAA regulations and requirements, 
especially in remote stations 

 

Pilot Training: 

Emphasis should be made in pilot training on the following: 

6. Early detection and recognition of conditions that could lead to upset 
condition. 

7. Timely and appropriate recovery action from upset conditions to counteract 
sudden unknown abnormal conditions. 

 
 

Human Factors: 
 

8. Recommend in depth studies of the Spatial Disorientation, ways of early 
recognition between crew members and appropriate crew action to overcome 
it and increase crew awareness of this phenomena  

9. Although  a level of CRM was observed, it is clear that more emphasis in this 
area of training will achieve earlier recognition and recovery from abnormal 
conditions  

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

Attachments 
 

Comments from participating parties 
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