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HEA _PQ294 FDR_data.pdf (FDR Data accident flight
- Boeing -26 Feb 04 Fig's 1, 2)

HEA_PQ294 kincon (includes roll rate).pdf (FDR
Data accident flight - plotted by Boeing (some selected
parameters)-26 Feb 04 Fig's 3, 4

HEA_PQ294 WindsSIM29402t029442.pdf (26 Feb 04
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simulation, simulation with spoilers fault)
= Longitudinal Axis, simulated right wing spoiler
cable jam
= Longitudinal Axis, simulated F/O’s wheel jam
Hypothetical Scenario, Right Side Cable Jam Induces
Right Roll (Right Side Cable Jam Effects.ppt)
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IPC wheel posn xducer PW.pdf (Details about the
wheel posn xducer- Part Catalog Maintenance)
CairoMarch04Slides (March Progress Meeting -
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AP Actuator description and Scenario 12 info 2.ppt

- Scenario 12 ver 2.ppt (Rev - 3 Feb 05)

- Honeywell SP-300 DFCS B737-300.ppt

- Flash Airlines Presentation SP-300 DFCS Health
Monitoring Honeywell.ppt

1.16.1.10. Flash Airlines Al236 RAM Simulator Configuration (Flash
Airlines Al236 RAM Simulator Configuration.htm,
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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-
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1.16.4. Tests and researches conducted by MCA:
Spatial Disorientation Studies
1.16.5 Systems examination:
1.16.5.1 Cause(s) for the autopilot disconnect (applied
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1.17.3.16 Flash Airlines policies regarding use of the auto
flight system
1.17.3.17 Regulations governing operators (like Flash Airlines)
regarding Oversight audits by ECAA.
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aviation regulatory agencies.
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Airlines Organization.
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Additional Information
New Investigation Techniques
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Definition
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Crew fatigue

Human related factors
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Exhibit A
Exhibit B

Exhibit C

Exhibit D

Exhibit E
Exhibit F

Maintenance Records Group Factual Report

FDR Group Factual Report

Attachment 1, Tabular data of the accident flight.

Attachment 2, FDR Plots

Attachment 3, five plots represent FDR and CVR correlation
Attachment 4, Summaries of previous flights of the accident aircraft
CVR Group Factual Report

CVR Group Factual Report

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

Spelling corrections

Airplane Performance Group Factual Report

Airplane Performance Group Factual Report

Radar Spec formatted.doc (to complement the item C.2 Radar Data,
General specification).

Site and Wreckage Group Factual Report

Operation Group Factual Report
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Contents Contents
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1.1 Hi_story of Flight 1.1 History of Flight
1.2 Injury to persons 1.2 Injury to persons
1.3 Damage to Aircraft 1.3 Damage to Aircraft
1.4 Other Damage _ 1.4 Other Damage
1.5 Personnel Information 1.5 Personnel Information
1.5.1 The captain 1.5.1 The captain
General 1.5.1.1 General

1.5.1.2 Background information
I- Beginning of his flying career.

li- All airlines worked for prior to
Flash Air

iii- History of military and civilian
employment as pilot

iv- Retirement dates
v- NA

vi- "All" captain's training records
(including his last recurrent
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vii- Personal situation

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

(including ground and simulator

instructors)

1.5.1.5 Interviewing CAA inspectors who
flew with captain.

1.5.1.6 Interviewing former head of
operations at Flash Airlines

1.5.1.7 Additional factual documentation:

(Captain)

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

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

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

- Description of how well the
flying crew got along.

- Reported proficiency
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General

1.5.2 The F/O

information. Outcome and
comments from training records
and proficiency check forms.
Spatial disorientation or upset
recovery training received at
Flash Air or in the military.
Captain’s flying proficiency and
cockpit style from fellow pilots,
instructors, and/or check pilots.
Flash Airlines chief pilot view
regarding the departure
procedure from SSH, based on
company procedures.

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

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

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

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

iii- "All" F/O training records at Flash
(including his last recurrent
training.

iv- Personal situation

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

trained and flew with the F/O

(including ground and simulator

instructors)

1.5.2.5 Interviewing CAA inspectors who
flew with F/O.

1.5.2.6 Interviewing former head of
operations at Flash Airlines

1.5.2.7 Additional factual
documentation:(F/O)

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

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

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

1.5.4 Maintenance Engineer
1.6 Airplane Information
1.6.1 Airplane History
1.6.2 Cockpit Instrumentation
1.6.2.1 Electronic Attitude Direction Indicator
(EADI)
1.6.2.2 Electronic Horizontal Situation Indicator
(EHSI)
1.6.3 Lateral Flight Control System
1.6.4 Autoflight System
1.6.4.1 Autopilot System
1.6.4.2 DFCS Mode

- Spatial disorientation or upset
recovery training received at
Flash Air

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

1.5.3 The Observer

General

Beginning of his flying career

Interview with Brother of observer Pilot

CAA regulations regarding observation time
Flash Airline policy regarding observation time

1.5.4 Maintenance Engineer
1.6 Airplane Information
1.6.1 Airplane History
1.6.2 Cockpit Instrumentation
1.6.2.1 Electronic Attitude Direction Indicator
(EADI)
1.6.2.2 Electronic Horizontal Situation Indicator
(EHSI)
1.6.3 Lateral Flight Control System
1.6.4 Autoflight System
1.6.4.1 Autopilot System
1.6.4.2 DFCS Mode
Operation of the FD vertical bar with
“Heading Select” disengagement as
the AP engages.
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1.6.4.3 Flight Director
1.6.5 Engines
1.6.6 Airplane Maintenance
1.6.6.1 Maintenance Records

1.6.6.1.1 Maintenance Program
Summary- Flash Airlines
B737-300
1.6.6.1.2 Last Heavy Check
1.6.6.1.3 Repairs and Alterations
1.6.6.1.4 Aircraft Total Hours and
Cycles
1.6.6.1.5 Weight and Balance Summary
1.6.6.1.6 Engines CFM56-3C-1
1.6.6.1.7 Engines Monitoring System
1.6.6.1.8 Flight Data Recorder/ Cockpit
Voice Recorder
1.6.6.1.9 Aircraft Status
1.6.6.1.9.1 Minimum Equipment
List (MEL)
1.6.6.1.9.2 Aircraft Condition
Report (A/C Deferred

1.6.4.3 Flight Director
1.6.5 Engines
1.6.6 Airplane Maintenance
1.6.6.1 Maintenance Records

1.6.6.1.1 Maintenance Program Summary-
Flash Airlines B737-300

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

1.6.6.1.5 Weight and Balance Summary
1.6.6.1.6 Engines CFM56-3C-1
1.6.6.1.7 Engines Monitoring System
1.6.6.1.8 Flight Data Recorder/ Cockpit
Voice Recorder
1.6.6.1.9 Aircraft Status
1.6.6.1.9.1 Minimum Equipment List
(MEL)
1.6.6.1.9.2 Aircraft Condition Report
(A/C Deferred Defects)

Defects)

1.6.6.1.9.3 Type Certificate Data 1.6.6.1.9.3 Type Certificate Data
Sheet Sheet

1.6.6.1.9.4 Supplemental Type 1.6.6.1.9.4 Supplemental Type
certificate certificate

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

1.6.6.1.9.7 Logbook Forms

1.6.6.2 Contracted Repair Stations Listing
1.6.6.3 Maintenance Performance on the
AJC before the Accident Flight

1.6.7 Weight and Balance

1.7 Meteorological Information

1.8 Aids to Navigation
1.8.1 Maps, charts, etc.
1.8.2 Sharm el-Sheikh Radar
1.8.3 Hurgada Radar

1.9 Communications

1.9.1 ATC communications/ Transcript
1.10 Aerodrome Information
1.11 Flight Recorders

1.6.6.1.9.6 Prior Discrepancies/
Accidents Involvement
SU-ZCF

1.6.6.1.9.7 Logbook Forms

1.6.6.2 Contracted Repair Stations Listing
1.6.6.3 Maintenance Performance on the A/C
before the Accident Flight
1.6.6.4 The maintenance log sheets for the flights
after 12/31/03
1.6.6.5 The lack of write-ups on the TOGA
problem
and slat indication that existed on the
entire
25-hours of FDR. (maintenance action
done.
MEL implications )

1.6.7 Weight and Balance

1.7 Meteorological Information

1.8 Aids to Navigation
1.8.1 Maps, charts, etc.
1.8.2 Sharm el-Sheikh Radar
1.8.3 Hurgada Radar

1.9 Communications

1.9.1 ATC communications/ Transcript
1.10 Aerodrome Information
1.11 Flight Recorders
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1.13

1.14
1.15
1.16

1.11.1 Flight Data Recorder

1.11.2 Cockpit Voice Recorder

Wreckage and Impact Information

1.12.1 Scope of Sight and Wreckage group Field Note
1.12.2 Recovery Operation

1.12.3 Partial List of the Recovered Wreckage

1.12.4 Initial Observation

1.12.5 Wreckage Databases and Photos

Medical and Pathological Information

Fire

Survival Aspects

Tests and Research

1.16.1 Performance Evaluation

1.16.2 Baseline Simulation

1.16.3 Hypothetical Faults resulting in a rolling
moment

1.16.4 Multi-Purpose Engineering Cab Simulator

1.16.4.1 Tests conducted in the M-Cab
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1.13

1.14
1.15
1.16

1.11.1 Flight Data Recorder
1.11.2 Cockpit Voice Recorder
Wreckage and Impact Information
1.12.1 Scope of Sight and Wreckage group Field Note
1.12.2 Recovery Operation
1.12.3 Partial List of the Recovered Wreckage
1.12.4 Initial Observation
1.12.5 Wreckage Databases and Photos
Medical and Pathological Information
1.13.1. Egyptian Air Force — Medical Board Report
1.13.2. Medical factors related to SD (Spatial
Disorientation)
A. FAA advisory Circular regarding SD
B- MCA study regarding SD
C- Medical records for the captain related to any
of the conditions conducive to spatial
disorientation.

1.13.3. Most recent medical certification.

1.13.4. General health information for each crew
member

1.13.5. Toxicological testing .

1.13.6. Last civil medical check for Captain

Fire

Survival Aspects

Tests and Research

1.16.1. Tests and researches conducted by Boeing and
Honeywell:

1.16.1.0. General Overview of Boeing Process_
Kinematic Consistency:
(CairoMarch04Slides March Progress Meeting
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- Cairo.pdf)
(Kincon and Simulation.ppt)

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

1.16.1.2. FDR data plots (presented by Boeing)

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

= Longitudinal axis

= Lateral axis
FIG_1 LATERAL_EVENT.pdf (Time
aligned FDR data 28 March 05)
Overbank during A/P turn- Lateral axis
FIG_2_LONG_EVENT.pdf (Time
aligned FDR data 28 March 05)
Overbank during A/P turn- Longitudinal
axis
FIG_3 LATERAL_GROUNDROLL_T
AKEOFF.pdf (Time aligned FDR data
28 March 05)
Overbank during A/P turn- Lateral axis,
Ground Roll
FIG_4 LATERAL_AFTER_EVENT._T
RIM.pdf (Time aligned FDR data 28
March 05)
Overbank during A/P turn- Lateral axis,
Climbout after event
FDR Parameter Review, B-H200-
17884-ASI, 3 May 2004 (ATT For
Decoding Grid.pdf)

1.16.1.3. Simulator Match accident flight:
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1.16.1.4.

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

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

HEA_PQ294 prevfltSIM.pdf (26 Feb
2004, base lines, FDR-Kincon-Sim
prvious flight)

HEA PQ294 baselineSIM.pdf (26 Feb
2004, base lines, FDR-Kincon-Sim)
HEA_PQ294 FDR_data.pdf (FDR Data
accident flight - Boeing -26 Feb 04 Fig's
1,2)

HEA_PQ294 kincon (includes roll
rate).pdf (FDR Data accident flight -
plotted by Boeing (some selected
parameters)-26 Feb 04 Fig's 3, 4
HEA_PQ294 WindsSIM29402t029442.
pdf (26 Feb 04 Fig's 23- 25

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

M Cab Recovery (Piloted Recovery.xls)
Simulation Scenario (Simulation
Scenario Status20 Sep.,04.xIs)
Simulation Scenario (Simulation
Scenario Status 27-30 Sep, 04.xls)

Simulated Failures:

HEA PQ294 Simulated Failures
Spoilers, LE Slats.pdf (FDR-norm

21



simulation-simulation with spoilers
failures)
= Right outboard flight spoilers (#7)
Hardover simulation (hardover
starts at 92391)
= Left outboard flight spoilers (#2)
Hardover simulation (hardover
starts at 92391)
= Right outboard flight spoilers (#7)
Float simulation (floats starts at
92391)
= Left outboard flight spoilers (#2)
Float simulation (floats starts at
92391)
= Critical right wing leading edge
slat # 6 extends
= Critical left wing leading edge slat
# 1 extends
- Fig 40-43 Lateral Control Jams.pdf
(FDR, normal simulation, simulation
with spoilers fault)
= Longitudinal Axis, simulated right
wing spoiler cable jam
= Longitudinal Axis, simulated F/O’s
wheel jam
- Hypothetical Scenario, Right Side Cable
Jam Induces Right Roll (Right Side
Cable Jam Effects.ppt)

1.16.1.5. FDR 25 Hour Data- Observations
(CairoMarch04Slides (March Progress
Meeting - Cairo).pdf)
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1.16.1.6.

1.16.1.7.

1.16.1.8.

FDR-CVR Overlay

FDR-CVROverlay.pdf, FDR-CVR Overlay
3R2.pdf (21-June 2004)

CVR- FDR Correlation
(CVRFDRCorrelation-1 NTSB.xIs)

Ailerons system

IPC wheel posn xducer PW.pdf (Details
about the wheel posn xducer- Part
Catalog Maintenance)
CairoMarch04Slides (March Progress
Meeting - Cairo).pdf

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

AileronFloat.pdf (PQ294 FDR Aileron
Position, Aileron Float from Airload)
M-Cab Wheel (Flight Director Results
Boeing.xls)

Force vs Wheel.ppt

Cor8tmp PCU correction.ppt

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

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

Master Caution:
CairoMarch04Slides (March Progress Meeting
- Cairo).pdf
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1.16.1.9. Auto Flight Systems
17833 (B-H200-17833-ASI 12 Feb
2004).pdf

- CairoMarch04Slides (March Progress
Meetmg Cairo).pdf

Relevant Figures

= 737-300 (PQ294) Flight Director
Control Law (see also
FDControlLaw.pdf file)

= FD Display

= Times of Example Display Photos

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

- Display Architecture (Display
Architecture.ppt)

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

= Autopilot Engagement

0 Observation

o Autopilot Engage Logic

o0 Autopilot Engage Attempt-
with Time Aligned Data

o0 Autopilot Engage Attempt-
with CVR Data

o Estimated Autopilot
Availability

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

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

- Flash Airlines Presentation SP-300
DFCS Health Monitoring
Honeywell.ppt

1.16.1.10. Flash Airlines Al236 RAM Simulator
Configuration (Flash Airlines Al1236 RAM
Simulator Configuration.htm,
Program_Pins.pdf)

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

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

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

1.16.5 Systems examination:

1.16.5.1

1.16.5.2

1.16.5.3

1.16.5.4

1.16.5.5

1.16.5.6

Cause(s) for the autopilot
disconnect (applied also to the
accident aircraft)

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

Availability of autopilot during
the captain’'s requests "autopilot,
autopilot” (accident aircraft)
MMEL issues associated with
operating the airplane with FD
TO/GA mode inoperative (won't
stay engaged)

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

The effects of the TOGA bit
dropping out and way it affects
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1.17 Organizational and Management Information
1.17.1 Flash Airlines
1.17.1.1  Flash Airlines Air Operator
Certificate (AOC)
1.17.1.2 History
1.17.1.3  Personnels Training and
Authorization
1.17.1.3.1 Maintenance Engineers
Cockpit Crews
1.17.2 Review of oversight by ECAA on 2003

1.17

the command bars.
1.16.5.7 Examination of the selected
course compared to the selected
heading (probability for having
"dropouts™).
1.16.6 CVR examination:
1.16.6.1 Examination of the CVR
recording for indications of A/P
and heading select switch noises
1.16.6.2 Examination of CVR at 2.58.15
(when the MSR crew says that
they heard a message from Flash
on 121.5).
1.16.7 FDR examination:
1.16.7.1 Spatial disorientation study of the
accident flight based on the
recorded FDR data Al 081

1.16.8 Aileron PCU inspection and teardown (EQA
report):

Organizational and Management Information
1.17.1 Flash Airlines
1.17.1.1 Flash Airlines Air Operator Certificate
(AOC)
1.17.1.2 History
1.17.1.2  Personnels Training and
Authorization
1.17.1.2.1. Maintenance Engineers
1.17.1.2.2. Cockpit Crews
1.17.2 Review of oversight by ECAA on 2003
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1.17.3 Relevant Flash Airlines procedures 1.18.3.
Relevant Flash Airlines procedures:

11731

1.17.3.2

1.17.3.3

1.17.3.4

1.17.35

1.17.3.6

1.17.3.7

1.17.3.8

1.17.3.9

Flash Airlines procedures regarding
use of autopilot

when recovering from unusual

attitudes

Flash Airlines procedures regarding

Upset Recovery

training

Flash Airlines procedures regarding

“training about PNF assuming

control when the PF is not responding

to situations, callouts"

Flash Airlines training/operational

information regarding intervention by

the non-flying pilot when the flying

pilot fails to respond to calls for

correcting an unsafe situation.

Regularity (or irregularity) rules

regarding sleeping schedules on and

off-duty. Strategies for obtaining

adequate rest and managing crew on-

duty alertness

General description about Flash

Airline.

Labor management issues, growth

trends, and main competitors.

Egyptian requirements for the training

of pilots at an airline such as Flash

Airlines.

The training that was actually

provided to all Flash Airlines
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1.17.3.10 Flash Airlines procedures regarding
pilots training and checking on
operation of the auto flight system. Al
204

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

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

1.17.3.13 Flash Airlines policies regarding use
of CRM.

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

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

1.17.3.16 Flash Airlines policies regarding use
of the auto flight system

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

1.17.3.18 Details about the ECAA oversight
audit on Flash Airlines

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

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

1.18
1.19

Exhibit A
Exhibit B

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

1.17.3.21 Selected additional information
regarding Flash Airlines Organization.

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

1.17.3.23 Simulator used by Flash Airlines at
RAM,

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

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

Additional Information
New Investigation Techniques
1.19.1 Spatial disorientation :
Definition
The way the SD works
Crew fatigue
Human related factors
Maintenance Records Group Factual Report
FDR Group Factual Report
Attachment 1, Tabular data of the accident flight.
Attachment 2, FDR Plots
Attachment 3, five plots represent FDR and CVR
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Exhibit C CVR Group Factual Report

Exhibit D Airplane Performance Group Factual Report

Exhibit E Site and Wreckage Group Factual Report
Exhibit F Operation Group Factual Report

Exhibit C

Exhibit D

Exhibit E
Exhibit F

correlation

Attachment 4, Summaries of previous flights of the
accident aircraft

CVR Group Factual Report

CVR Group Factual Report

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

Airplane Performance Group Factual Report

Airplane Performance Group Factual Report

Radar Spec formatted.doc (to complement the item C.2
Radar Data, General specification)

Site and Wreckage Group Factual Report

Operation Group Factual Report
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1.5.1 The Captain

1.5.1.2. Background information.

Vi-

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

All airlines worked for prior to Flash Air

e The captain joined the A.R.E. Military Aviation College on
September 1968, and was graduated on May 1970

¢ He continued working as military pilot at A.R.E. Air Force since that
date flying the L29, MIG17, MIG21, Buffalo (Dash 5), C130 types
until he retired from the A.R.E. Air Force at the beginning of 2000

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

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

(Al his flying hours were flown as PIC)

History of military and civilian employment as pilot

The captain flew as a fighter pilot on L29, Migl17, 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)

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

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

Curriculum Vitae:
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C.V.

;;-' Y TR
g
‘ersonal information:
ﬁ’ﬂamc _ 3 Khedr abdalla saad said
= Nationality: s Egyptian
Data of Birth: February 26,1950,
5;__p_lacc of Birth: Cairo

)
1
-

]

i!ut Qualifications & Certificates:

ES:: In aviation. Air Force Academy
AL.T by Egyptian Civil Aviation Organization
AT Conmununication License

lgt Cour505°

s;;guml Courses: Flight Courses

lixperience

Captain and Instructor

to all international route

!jﬂ_m Civil Gombhoria Pilot
L29 . Gombhoria L-29 Pilot
ng-l'? Dash:-5 Mig-17 Pilot
nig-ZI C-130 Mig-21 Instructor
#,E-. " . ATR-42 Dash-5 Captain
C-130
g
i; ATlT.—&IZ Captain
fying Hours: e
-:---9'—-—-—-———'-—"——-_.—-___————_.._—____““_______ —— S
Total Flying Hours: 6967.05
Total on jet A / C: s 1009 brs

Total Civil Time:

Total Flying Hours as Instructor:

All the documents are available upon request.

5958.05
1967.54 hrs

@.’
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Certificate, A.R.E. Air Force Head Quarter, Training Department
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Number of Training Flying Hours for Captain/ Khedr Abdallah at Scorpio Aviation (15

JuquOOO)
f,@wﬂiglﬁlabbm
Date FLT. | From T;r Block Time No. of | Instructor
‘No Day Night | landings
o H M _H M_ .
|15 APR. 2000 235 | ASTT | AST |03 00|~ - | 8 | GE€o
C3AFR 2000 35C [AST | ChA |00 Fplv|60| 4 | GE©O
I8 APR 2800| /[0 |ASW | CAq |01 185|—| —| { |Geo
J6MI 200d 335 | CAL | 45T |01 35-|—| L |Géo
lermyzee|335 AT [e i [ o flo-[ <| 1 |eeo
[3dun2e0e | /{2 |ASW | CA+ 102105 -|~| | |GEO
OB APR oo (31 [ CHT | MG | 01 51—~ | 4 | POP |
2B AL %00 (O] |CAA | LXR| 01 265]—- | [/ |Po/f |
/5t 200 301 | HRE| AR 0o (0= ~| { |GE€o |
(G urs Zead 30(| LXR| CXR 030 T~| 2 |GéEo|
/4
ToTAL /4_‘55 R
Liliplaetegss
‘ﬁ:v_sfu ,
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Proficiency Checks at Scorpio Aviation:
17 June 2000

Egyptian Civil Aviation Authority
Flight Safety Standards Sector
"Operations Inspectorato "
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8 December 2000

FLIGHT OPERATION DEPARTMENT

- SCORPIO AVIATION

PROFICIENCY CHECK/QUALIFICATION

FORM

AIRMAN AIC REGISTER | SEAT POSITION SIMULAT | LOCAL | LINE
KiDR ABD MARK §(LfM oM M2 [ FLIGHT | FLIGHT
"CHECK PILOT ‘ SPECIFIC ITEMS, ~ S-SATISFACTORY S| U ST U [sTU
MRAGDY K haled ALLA U-UNSATISFACTORY .
"DATE AIRPORT TECHNICAL KNOWLEDGE V1 |
-12- 20,’. chAl FLIGHT PREPARATION & FUEL PLANNING D
' AIRCRAFT AND COCKPIT PREPARATION ' | - [P s
SIMULAT | SIMULATOR TIME............. NORMAL ENGINE START PROCEDURE -
ENGINE START MALFUNCTIONS
LOCAL %fo DSHCKTM ,,,,,, GROUND OPERATION AND TAXING 5 )
€| PO | Vissia [ sivi TV .. TAKE OFF PROCEDURES I
REJECTED TAKE OFF L
éf:gm NUMBER OF LEGS... ENGINE FAILURE AT V VI
ol PO [ AR ENGINE OUT AFPROACH AND LANDING —~>
- ENGINE OUT GO AROUND
_ RECURMENT CHECK ABNORMAL CONFIGURATION APP. &LAN. -
ABNORMAL PROCEDURES v
I"CKSEMEST [} 2" CK SEMEST [l N iiGNAL PROCEDURES R
LICENCE(FFR) [J| NIL EMERGENCY PROCEDURES L
"TYPE(ABILIT)  [J| NIL EMERGENCY EVALUATION -
[ THEOR EXAMIN [J| NIL DEPARTURE AREA COORDINATION I
EMERG.EQUIPM. [X]| NIL USE OF NAVIGATION SYSTEM |-
"FROFICIENCY PROFICIENCY | USE OF RADIO-AIDS ROUTE DOCUM,
CAT Ll QUALLF, O CAT Il QUALLF. 0 RADIO COMMUNICATIONS V ]
- IN FLIGHT NORMAL PROCEDURES L=
i QUALIFICATION CHECK ENGINES AND FUEL MANAGEMENT P
r_' " [] | DESCENT PLANNING P
LINE QUAL]F!CATION * [ | MINIMUM SAFE ALTITUDE AWARENESS P
ATO(DH........... RVR.... ) [ | TERMINAL AREA COORDINATION
R QUALIFICATION O | INSTRUMENT APPROACH 1]
VISUAL APPROACH 1
"AIRMAN SELF-CERTIFICATION. LANDING TECHNIQUE |
Nr. OF T/0 and LDN last 3 months OO-AROUND TECHNIQUE \
0O [ TIME AND POSITIVENESS OF REACTION [
Nr. OF IFR APP. last 6 months CREW COORDINATION [
Nr. OF Cat. I APP. last 6 months | SUPER VISION OF CABIN ACTIVITY
L PUPLIC RELATIONS AND INFORMATION
Adnman signature ECONOMIC AND COMMERCIAL ASPECTS
= Pralic len Cuy Checke on ATR Y 24,
PR =N
Do \\S X0 10 '(“\:"
e el MPCDY Rheled T

A, .
S TS (Levwplouiyn,
- Qe - -

VCliey

AN
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17 June 2001

SCORPIO AVIATION
Flight Operation Department Proficiency Check/Qualification Form
' PROFICIENCY CHECKLIST
REF.NO.. DATE OFCHECK.,...I.Z? PNV R
NAME OF PILOTF E K HEDR. SA>..  TYPE OF CHECK...... DRoFACIEALCY: C,Jbuack‘ .........
EMPLOYED BY.. 5. caw,.&?,w Avdisde.  INSPECTOR OR CHECK AIRMAN
BASE.. NAME.,,.,,.,£S§AM.,‘;..‘E;PV\EEH
TYPE A&RCRAFT . " FLIGHT TIME. M3 0.... .hrs....).....mins.. .L'.d
PE Sl . i i hrs mins... .
FLiGHT MANOEUVERS (S= Satisfactory , U = Unsatisfactory )
PILOT FLIGHT ENGINEER
Air | Simu S| U]
craft | lator ITEM
PRELIGHT . on qulpment exam ( oral or written ) b
Equipment examination(oral orwritten) | S Preflight check of aircraft

Preflight inspection S Computation of fuel load and fuel loading procedure

Taxiing S Completion of company approved forms

Powerplant Checks S |Starting taxi and unup . ] i

TAKE- OFFS ] Powerplant control

Nomal S Cruise control and d:rngutations

Ingtrument S ‘| Aircrfypowerplant operation analysis

Cross - Wind S Fuel system management

With simslated powerplant failure S Aircondition and pressurization control

'Rejected take- off s Electricl system operation

INSTRUMENT PROCEDURES ' Powerplant fire control

|Area departure ° Emergency gear and flap extension

Holding S |Heater fire and cargo compartment fire

Area Arrival 5 Smoke evacuation

H.S approaches e Emergency depressurization

Other instrument approaches S Fuel dumping procedure

Circling approaches S Powerplant shutdown and restart

Missed approaches S De- icing and anti- icing

IN- FLIGHT MANOEUVERS S Location and use of emergency equipment

- |Steep tums S Emergencies - Hydraulic pressurization, etc. I

Approaches to stalls S Crew co- ordination and monitoring

Specific flight characteristics S Remarks :

Foweggianl failure =

LANDINGS n 1

Nommal S DRoPicifplc U ChelCR

From an H.S S I i - :

Cross - wind S Satie EacTaR W a

With simulated powerplant ( s) failure S <

Rejected landing

From circuling approach S

Normal and abnormal procedures S

Emergency procedures 5 .

Judgement > INSPECTOR OR CHECK AIRMAN SIGNATURE \
( S . v&)fgg&ﬂlﬁaﬂcw—i &
o t‘.“,p\ ,.._(‘d <,/“, —— 0 _ 208l

Sy S R o 655
/7. . 3’-‘ e
1
N st )
e - \N\€_
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12 December 2001

' SCORPIQ AVIATION I R \
‘Flight Operation Department Proﬁcien’cjv'Checkaualiﬁcstlon' For KIS
% PROFICIENCY CHECKLIST o
REFN DATE OF CHECK.....[ . f 2im.. 2020 [-ri oty it on e 8]
NAME OF Pu.on;*é KHEBK KBDKLL  Tee oF orear. 1 42 ﬁ,é’;‘;mﬂ ¥ cHEa)
et v

MPLOYED BY... ggg,gpm VAT AON INSPECTOR OR CHECK AIRMA g
. . A ﬁ NAM f'l GDY... K HALE
...ATI'.R..#:Z,....“.. FLIGHT 'rqu flo... hrs., ; ..mins.. g,

FLIGHT MANOEUVERS (S= Sallsfactogg U= Unsatisfadorv} “. L

PILOT FLIGHT ENGINEER ' =
Air |Simu . e S0}
craft| lator ITEM i e
Equipment exam ( oral or written ) .
Preflight check of aircraft - Jd
Computation of fuei load and fuel loading Qggcedure /
Completion of company approved forms
Starling taxi and run up
Powerplant control
Cruise control and computations
|Aircrf/powerplant operation analysis
. Fuel system management
Aircondition and pressurization control
Electricl system operation !
Powerplant fire control .
Ememenc'! gear and flap extension
Heater fire and cargo compartment fire _

_|Smoke evacuation

Emergency depressurization

Fuel dumping procedure

5.

.8 approaches
Other instrument approaches
Cireling approaches Powerplant shutdown and restart ;
ssed approaches De- icing and anti- icing . L [ I
FLIGHT MANOEUVERS - Location and use of emergency equipment
ums ) Emergencies - Hydraulic pressurization, ete, L e
sches fo stalls Crew co- ord!mglon and moniloring R L
fic flight characteristics Remarks : i

’

_PRoFiC JENCY r}f:ck_*_
oN_ ATR 49 -270 i
SATSEACTIRY.

ulated powerplant { s) failure

cled landing
circuling approach

pal and gbnormal procedures

fgency procedures
ement

v o] Wl Lol o] o] oltalelwd

INSPECTOR OR CHECK AIRMAN SIGNATURE

R

e

i

S
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Fixed Base Simulator Training:

o S FTELASHE, G2
N ES R TRAINING RECORD FBS
vaME:_[CHEDR ABOALLAA CREW POSITION: AP / Ain)
AICTYPE: |3 FZF-Pos /Goa /500
IRIFING , Cruse .
WORMAL PROCEDURES , S/UF | Normal procedures 5L
REFLIGHT peallg .HS‘ Descent & Approach
'ractice AFDS iphit a” B ormal 5
’t:ll:li:tFMElmJ'pmﬂllht Sy N pmctdur:s !”'LH
ractice IRS Full alignment g/
; ' Landing
i ART
W— e g pe | Norme! procedures sips
Paxl-oul & takenfl , S L
§=yal procesiores = NE-;:‘Lm?ﬂ s8¢ UB’
SHimly
Jortianl ﬁrt.u._-uht-rr.-: s 5&§
i
E
L AR - ' i 1
; CAPIBIn KHEDR  INEEDS  Ta 7 r1PRovE :
CoCHLPSI PEREPER AT aN S 1
— : - {M_uafe:-rﬁﬁ PR Capules
E— S — 8
'
. — - 4
NESTRUCTOR NAMI- INSTRUCTOR SIGNATURE: _— — §
o THAR EL sonBATv PR s Py
IATE: TREMIY SIGNATURE: ;v sl oo H
£5~ 0l —eo % gn-'-——"—"':'_-'-"l::‘ %
R N P Ryar PR b
-~ Bl T S e

TRAINING MANUAL
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kE‘ﬁSDN ]

TRAINING RECORD IS

NAME: KHEDR ARNALAA CREW POSITION:_CAPTAIn/
MNCTYPE: 3 F3FZ-foo/4oo/500
BRIFING Cruse
NORMAL PROCEDURES s/ | Mormal procedures siye
Supplementary Hormal procedures :
i alerting Sadvisory messnges Descent & Appronch
MCP eoatrols and FMA Mormal procedures sigE
FMC LHAY operation
PREFLIGHT Landi
Mormnl procedures 5/18 ﬁﬁﬁ procedures s/
Supplementary Mormel procedures 3/U45
[
I’F Taxi=in & park qrps
ENGE START Morma] procedures L 5
Hormml procedires S/
Taxl-out & takeall '
Hormal procedures LRI
| Clissb
| Mormal procedures 5¢ ||,]3'
E Demonsdention Mght 5 J'j)d
[ ',
4
RELARIST ;_ T ,
FROGRES S sards P Si ol AEEINS e
TS PPNSE  CackPis PRECEL T oo D
3 WTETH A T |4
INSTRUCTOM NAME: INSTRUCTORR '&I(.H.-"k I lJRI' . E
/ THAL EL copRAT 3 by i - :
¥ v
DATE: TRENIY SIGNATURE: s B |
T |
A }? |r = ""
oF A S i I i i O 0 0 S0 B I, 0 0 S O 0 0 O 0 0 i 0l o B o Bl i

TRAIMING MAMUAL
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‘_}-.u-uf !:' a4 ] r_{-ﬁ
'::rl}‘-: RE T :I-C.l!__\ﬁc‘m-
SR e A TRATNING RECORD FRS
hESS[IN i
aE: FHEDE  ABRNnALAS CREW POSITION: _C AP/ 37 7
AICTYPR: 2 737-Fa>/400/50a
[FING Cruse
1C LNAV OPERATION S/U¢ | Normal procedures s1pg
FLIGHT Descent & Approach
mal procedures 5/¥¢ | Normal procedures S/us
MISSED APPROACH sIUE
plementary: Mormal procedures SiLE .
= Landing
tormal procedures Sy
MISSED AFPROACH 5/
GIN START
n-Mormal procedures s/
Tani - in & park
4 Hormal peocedures 5
Supplementary normal procedures S/
xi-nnt & takendl )
IC LHAY &YHAV OPERATION SIS
by .
sl procedures S.-'J)!f
i
IRMARICS: - .
e PRe(FRESS A -
¢
‘
S e e S ?
- . E
INSTRUCTOIR MATWIE: IMSTRUCTOR SIGHNATURE: — E
ZHAR £L sonBHTY R o+ S
DATE: TRENTY SIGNATURE: © o o, :
l.:—?a_ oi;—c&__f’ I rIE_,,__ AN i
s Ry S I R B R B A AT O W S A A ::nr.- ------ J-JJ.—JI;.J:":I-'\-'L ----.--IJ-:IJ-';A‘IZI--.H B .._..-_.-.. e S
CPERATIONS
TRAIMING MARUAL o

42



. LT
A TRAINING RECORD TBS
- . LESSOILA SO .
\ME:_AHEDR _ARDALAA CREW POSITION:__ CAP/A/ A/
AICTYPE: 12 737= 320/ G20/ 520
RIFING ruse
IORMAL PROCEDURES S/ | Mormal procedures s
Tix position 51
don-normal procedures S/M8 | Fix position & abeam sipE
evlew system & FMC/ CDU i
Descent & Appranch o
) Mormal procedures sf
RE ur ":m“g proset g
iormn] procedures g1 "
fansl Lamlin
. Mormal procedures 58
NGH ~ TART Missed approoch procedures 5/
Mon = nermal procedures S8
lormal proisdures srpd
lon-normn] procedures 508
Taxi- in & park
Pant=out & takeofl N::m'_n'lhﬁltlﬁﬁ s/
Sormal préceduces S8 | pon-normal procedures PR
“liml
“Jormal procedures sips
Tymaway stab, (demo) gipg
Wi W fire  { demo) S8
E—EH“T}IE{S: J
Lol PPoFRESS "
REDY oy Eetll.  EliGttd |
S BT 0D
ot - -q N i
INSTRUCTOR MADME: INSTRUCTOR SIGNATURE: -7 ;
THAR EL mepsBATY SR 4§I :
DATE: | TRENIY SIGNATURE: ™"
}H— eh— o5 7 i _____.‘_.;-—F:"

TRAINING MANUAL



Full Flight Simulator Training:

o | .
T L£rasn, (2]
v *+ TIRAINING RECORD FES . LEsSon-I 4 7

NAME AHELR  ABLALAA CREW POSITION:CAPTAIN [ P40

ARCRAFT TYPE BOIEN 137-300 /44 a/500| DATE OF COPELETION g2-e5-22

Briefing : Cruise 1.
Training plan ', Normal procedures 518
Operation philosophy 5/18
Preflight . Descent & approach :
Mormal procedures §/UE | Mormal procedures s/us
Supplementary normal procedures srus
Engine start Landing
MNormal procedures 5/ | Normal procedures . s/
| Additional training item S/
Taxi-out & Takeofl Taxi -in & park
Mormal procedures 5/ U8 | Hormal procedures srus
Climb .
Mormal procedures S/UsS
Demonstration flipht S/UR
|
REMARKES:

CART AN FKHERE

INEEDS T ieff- EEFof 7
E T REAHEPED _ Repsll.  Tiesl's
§
f
ﬁ e e
i —
‘
] -
}
: INSTRUCTOR NAME: _| sIGHATURE:
E TAT B Coadtndl
E
1
§
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AU LA

TRAINING RECORD FFS . g
LESSON-2 !
NAME JcHEDR ARDALAL CREW POSITTON:CAPTAIN [F7O"
AIRCRAFT TYPE BOIEN 737-300%0 o/%500) DATE OF COPELETION b S=p T
Briefing Cruise , DESCENT 2
Set up MCP , CDU Hydraulic system A loss s /U
Engine inoperative characterislica g/14
Preflight Appreach , Landing
Set up MCP, CDU §/13% | One engine inop mamal, F/D ILS
Adler start checklist 8/ Approach : S8
One enpine inop visenl traflic
Engine start Patterns full stop, sips
HMormal procedures S/ Wind shear trnining "
Wind shear Night path control hokd SIS
Taxi-out & Takeoll AP AT, FID VO approach
Rejected T F O J gius Full stop landing /14
TIO engine failure afler V 11 sl .
T/ engine failure after V 1 g yug | Texi-in & park
Wind shear near VI 5/5 | Mormal procedures SIS
4 Climb
Mormal procedures 8/ 15
REMARKES:
PRl e sinl,
HE /s eSS EED'S

7 a Rl —

NSTRUCTOR N e e
MET 210 AME: e | SIGMATURLE: !

i AT S SanliTaln ol _]__ A

TRATHING MANY AL,
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TRAINING RECORD FFS . ¢ :
LESS0OHM 3 1
CREW POSITION-CAPTAIN [ F+07

MAME_AHS0E  A1202760948

AIRCRAFT TYPE BOIEN 737-3M0/4 0o/ 520

DATE OF COPELETION _feo 5= 5

Briefing

Cruise , DESCENT

Review item in phaze of Dight S/ | Rapid depressurization srpd

Emergency deseent S/UE
Preflight Steep tumns, . BiLSE
Mormal procedures s /u8 | Approach to stall recovery 545
Engine start Approach, Landing
Mboried engine starls ‘g/ug | Cne engine inop AT, /D VOR

Appraach , eircle Lo lind | full A
Tasi-out & Takeoll {Jrfr. engine inop . ILS approach
Mormal procedures § /13 | Missed approach S/U8
Eejected T/O sius 1Told /M5
T/ engine fatlure afler V 1 REAP 1 .
Mormal T/O s/ 15 | Taxi -in & park

Mormal procedures S/
Climb
Wheel well fire ot S_.F_,HE
Rumsrovay sinbilizer
Duss off
Loss of both engine driven gen.
REMARKLES:

SiiLL PLeGEETE fasCr.
ST A wsEep's e 1P
RELpD X |

o Mty

INSTRUCTOR NAME:

TithE Bl seniZsATY

SIONATURE: 7 o7 oo
Sl 51111 0 1 e puceii

or

2F A -
TRATHIAG AT AL
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TRAINING RECORD FFS
~ LESSON 4 1
NAME _ApED2  dinddrd 3 | CREW POSITION:CAPTAIN_ /£
AIRCRAFT TYPE BOIEN 737-300/9as /525 | DATE OF COFELETION E-o5—a2
Briefing Cruise
Full auto Might for pregision app S/1E | Steep turns. S /g
Review ilem in phase ol light Approach Lo atall recovery SiHs
l‘reﬂ:ght Deseent,
Mormal procedures & /g | Normal procedures S/l
Feduced thrust computation 5/ | Econ path descent S/p8
Arrival procedures s/
Engine start .
Aborled engine slarts s/u8 | Approach , Landing “
Mormal procedurcs

Taxi-out & TakeolT AT AT (oo TN AUTOLAND
Harmal procedures g /g | ILS approach 51k
N0 nulopilot & F/D 8/ g | Touch & go landing
Reduced thrust iokeolT S/18 Row data F/DILS , T & GO. 548
Flap relraction STy8 | AP . AT, FMD VOR appronch S/us

) | Touch & go landing s/us
Climb
Mormal procedures S/UR .. .
M angle climb ¥ Taxi -in & park
Econ climb Narmml procedures 5/148
REMARKILS:

S A ENE e AT
L P ME  adeD's T
o A Sindinl & En iy
JEnr Iy e

INSTRUCTOR NAME:

T = e AR Y
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A e AR
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g L T R L T e TR T R T

TRAINING RECORD FF5 N
LESSON 5 1
NAME_feHEDR _ ARDALAD CRE'W POSITION:CAPTAIN / ¥+T
ARCRAFT TYPE BOIEN 737-300/ 900 /8 sa| DATE OF COPELETION af-a0F~aZ
Briefing Cruige
Set up MCI, CDU 5714 | Steep lumms, B8
Engine inoperative Dight characleristic S /S Approach lo slall recovery g/
. Deseent,
Pre(light Mormal procedures RN
Set up MCP , CDU 5/ F.e{-_n path deseent B :’r
AMer slart choecklist 8/ 1 | Arrival procedures s8/U8
Engine start Approach , Landing o "
. e onipgine | A FD
Mormal procedures S8 AA“]{&L:;;::;:;- 2/
; b isseal npproach 5y
Taxi-out & TakeolT O enpina inap, Manual. D
IO engine failure afler V1 (1) S/ | NDATILS rﬁwwmclu ‘%qr?tﬁ*
I 0 enging Milure afller VI(Z) g/ mi:mw .i:ﬁum —— 8444
/O engine failure afler W1 (3) SIUS | s, Taco s /8
’ Lass of both engine driven jzen S/
AP AT, FID VORI approach B/
Climb Cirele to land rejecied landing S LK
AL AT, FIDILS approach 5 AT
Normal procedures BLUE | VislAL TRAFFIC PATTERNS SIS
S Taxi -in & park
Feon climb Marinal procedures S/uE
REMARKES:
PRo( PELS ins=.

INSTRUCTOR NAME: —
SHAR E£ =onliEAr Y

SICMA TUIRE:

TRATHIRG RART, )
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THAINING RECORD FFS

" LISSON 6 |

MAME_SHENS  ARDALAS

CREW POSITION:CAPTAIN [ $4T

Preflight

Sctup MCP, CDU S /L
Aller start checklist 5448
Engine start

Mormnl procedures 3414
Taxi-out & TakeolT

Rejected 170

TIO engine Milure aller V11 s/

T A0 engine Failure afler V1 S

Wind shear near VIR

Climb

Normal procedures

J Mormal pracedures

ARCREAFT TYPE BDIEM 737-30040 6 /Eas] DATE OF COPBELETION fo —o 5-0 7
Briefing Cruisedclescent

Sel up MCP, CDU 5/ g | Hydraulic syslem A loss

Engine inoperative flight characteristic S/ug

Approach , Landing
Ome engine inop manual , F/D
ILE approach
One engine inop. Visual trallic
Panern Tl siop .
One engine inop , loading
Wind shear training
Wind shear flipht path contral hold
AT, AT ED VOR APPROACH
Full stop lmling
Taxi -in & park

E
e
“‘Mnmxmhm#mm‘m“mﬂ“

REMARKES:

(mao D

PlaGAecs

l'f'.'as.*:_'t"lu_!ﬁ’:_m NAMI:

Ll =L -;m;;a‘ﬁﬁf\

SIGNATLIRE:
N

TRAT G RN
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TRAINING RECORD FFS

s

. LESSUN 7 1
NAME feHED 2 ARDOLAA CREW POSTTIONCAI AN [ AT
ATRCRAFT TYPE BOIEN 13 1-100/%5 3 /525 | DATE QOF COFELEVION_ff- o £- a3
Briefing Crojged Deseent
Revigw ilem in phase of Tight S | ydeawlic system A Joss S48
Set up MCP . CDU T
Approach . Landing
¥ AT AT no TV VYOI approach .
Preflight Full gop lnding 5/
Sel up MCP . DI S| 1O g/us
Adler starl cheeklist S | dammed stobilizer visual traflic
I*attern full stop landing Bl st
Engine start MBS FLAPS S48
FART BTART 50 Hydrolic system AGLD TAILURE w
. RAARLUAL BEVERGIHM 5l e
Taxi-out & Takeoff Visual trafTic patern afl fap up s/8
tormal pn:u:r.'dures Tll?‘:i -in & ]"'i'll'r".'
Marmal 10 G148 | AT e A S
ingie fire omn AR o)
PASSEMGER EVACUATION Sre
Climhb
Mol proccdures 54
PREMARKES:
(roaD P RES S
REDY  Fef2 CfArE ok
S R - -
|
!
I. S 1o — —_——— S - —_ B
!
!
1
: ~ B -1
| i
P
1

i I'I.E_i i“r_'_'._l'!_'il_i_'n! Al

P&RGHA TR

THAIE £L SonBRiv:

AN
i i

L ey
OPERATIO N

TR AT R A N A
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d T e
¥ " TRAINING RECORD FrS LESSow &
NAME AHEpR__ARDALAA CREW POSITION: g_zu_a.!_.f_bﬂ ]
ATRCHAFT TYPE BOIEN 13730040 0/5 5 | DATE OF COPELETION /Z-05-02
Briefing CruisedeDescent
Review item in phaze of flight 5/ L% | Steep turns S/us
) i Approach to stall recovery 5/E8
Holding S/
Preflight Engine fire SIS
HMormal procedures g /1 | Wing / body over heat S/
Bleed trip of B/WE
Rapid depressurization 57145
Engine start Emergency descent SV
Normal procedure gHs .
ey : I Approach , Landing
Taxi-out & Takeoff One engine inap FID, VOR ta
b iccted TIO Approach,circul to kand 8/
- g . ) LSa ach
b1, enpine failure after V1 g/} | V1 cutone engin inop . ILS appro?
Mormal T/O g /g | Missed approach. §/US
Climb Taxi -in & park
Wheel well firc g /g | Normal procedures 5118
Runaway stabilizer 5/)
REMARKES:
HE HAs  PACTED
Hes  CHECK
S A/ES S AICs 2 W
fﬁiDy o EOCr 72 minfralll.
INSTRUCTOR MAME: | SIGNATURE: YT
A2 Sl Sen/GArY SNATURE il e
1 Fay i
OPERATIONS
1 TRAINING MANUAL
Dm0 wen ey o
4
So:
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Proficiency Check:

Cl: 10

%

PR e

e FAEDR_AGBALIA W5 No, /o5 | _APIRMFE
b SeviIl s el | Lacton AR Simulmar Level
g Time _eidy 22 | Time plef] Time FRFyf Dals /3-25-F)
TI'I|I- form Is based oo ECARS 121 Appordis F.
Write {5 oc L) Indl.mq Swtlefaciory or Unsatisfactory of each ittm.

1. ORAL TEST (opsrational eriented 1, FLIGHT CHE
__+__Auplene Syslems_ THFLIGHT mmmmus '
"_mLEﬁM“ I3

=
»  Alrplans = Saee hams (B, 1307 -Max. 3607 11
|+ Heamal amd mon-aomal proce durgs? ! Appeeach i stalls [Two may be wabvediz |
| » M‘M“M’ pf AR s — Take-olT confliguratice
= Company flight apemlizms maneal & Clopm gosiguration
_» Usol 'E“.Fﬂ‘ﬁm . Landing canliguration i
_IJL!MIL CHECK N Blote < omve sl st be poifsepesd wiih bk ngle 15"
.. FRE FLIGHT AND TAXING - LARPINGS o
Fre Tight and cochpit eepawatign_____|= |+ Wormal Jinding z
s Enpine taft S+ FremDs 3
s Taxing £|._ = Cioey wind N =
TARE OFFS T Vimwleponh ]
= __Howmsl & » Wit 50 power phu: faitare A
= lnstrumncet{ 100" ceiling or 400 e RYE} |5 11 Engtines on onw sids F:-r4 4 Enpimes uphnrs'l
. " Cross wind ALl » From gincling #ggeach .
o Wb singlated Engine felbme A1 »  Refecied = SOFT,
e, Mefested | | RORMAL ATD O rmnmL TROCEDTRES
TSR UNENT TROCTDURES i
_* A arbare -
- mrﬂlau_l'll-ﬂl'luu; L IS
: L5 epqueach (Coupled) =
«  Secomi ILS appeosch (Manualt z

[

C i 1 0000 “=rnintes [4mnen]

L T = Dlege

Fapne [
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Ch.: 10

W

FORMS AND RECORDS

PRDFICIEHCY {."HECK FORM (coni’d)

e e

oy Base s

- N " NS LY e .1 L

| R _-n|r.- "|_|l=rv'lE|’r~l{|r' nfy: L# -'|-'r'-r~|1|'I| Jlﬂ'l,l nil§ l.-l'\-f'l H':.:"-!i:: .".l:
helilhy T
| ] I hl I
" 1. | ket
Pl N [ i
"'-"l".'"'-i.'":';"'l: R
] t T - e
| - !
| v
SR oo ’ " s
Effrctive + NOAR Ti .:.-.i.-,:;: Bl

!'\l..._ AT

IS TRAINING FOR INSTRUCTORS RS THRAINING FOR CAFTAINS ’
+  Eror recovery »__ Hormal take O =
Lateral oflseds & Masmual LS (CAT | minima) L
Vertlcal CHTsels s Mon-Precision appraach and kanding, &
v Minieurs 3 Touch and Ga +  Simulated Engine failurs = Take off =
__Diee Engine Qut-Appreach ond farding
EVALUATION 1 ]
ENOWLEDGE= 7 - - . us 5
FLIGHT OPERATION MANUAL (FOMand Peelevant ECARs
AC Syslems, Limitations and Perfonmancs: I
Honnal, Men-Hormal Procedures® .
PHARADH Al Oprations Specifications R
FLYTHO SRILLY. 2007 Us 5
Lm.pm..m with S0P (Flight aperstions n_g_gmam Focomy |
Mtiturds m""“!_EEli. earpeet rim fechnisque .
Uce of FLAC, PG, FMOS, ste... o o
Acroplane conliguration, Atitds & Speod contrel
l'lv_j awlaqt&ﬂrrmﬂmm I
i MAHAGHMENT -~ -0 2 % 3
{:Ju.mme wilh FLIGHT OTERATION h{ﬂHIJ.ALI:!-UI'-[J | h o
Planuting ahveed 2nd use of FIC, PMS, FI4GS, ele...
ch'n r:l:mrrEina-mu:mlusuianﬂab]c fesouress . =
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Base Flight Training:

BASE FLIGHT TRAINING FOlunv
Hame 10 Ho. Coew pesitlon B
“ktieoe REpsAY l=4 PTG/
AT Type M:me Slm, Level {ZFT) Location Dete
o EIA Tan =4 2:4! ol D AR [ e L
W | GA (TG FS Weather )

I i 2 ﬁ!’fﬁ . I |
Flight type FLIJI.IE Elnﬁulu o
Flight Mancuvers

| Fim_| T2 Sim | WIC

*  Exierdor Imspestion | *  Vhual opprasch (IL5 suppbedp Titha | &

* Coclhyit preparsiog = * Vinusl spprosch (bo LSO T

* Toglnes sian | B *  Vimal epproach - (ILS sippegted) - TiGn | =

2 Taxj ] "-"i-|rrr|hpp|ur:d'.—'h-'u LMo ATH-TIGa _IL}:_ o

®  Flzeieduced Thrust Take 0y *  SEwlaled egle fellure spee Takg-o & 1

= NEpsen * O Eingloe out sfonsd Eroach . E I

r Autemzle spprossh * Frgiseiz}out Ianling _j B
ftemayfo o T

"'.ZT_'L "__" ?..?fﬂé? S

u:'r 1_; i !‘w dﬁ”ﬂ"; Eh-u\.i”_ Q-E\T_vi Lanfl ___:l |,-_n__=|_ l.,- -| |,-.. I:% __?F’;_:‘:.,. r .,-“I-

II1 weh R es Pl 1}—» - _c? WJ rrfi r{ !leci_!,:rf {71

Ch.z 10

. FORMS AND RECORDS
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Company Oral Test

Ch.: 10

FORMS AND RECORDS

COMPANY ORAL TEST
Mame  feHEDR A B OALAA IDMa. |e& Crew pasition

CAPTF A
NCType 13 F 2 FE- oo foofHan |Dak Leocation
Bl-05-032 MARe C-e

The Compeny Dead I8 Urienbed ta Check the outcoms of o e practice] phizses ef the Inaining program and the knowledge of the
eperstions] aspects of e alverall sysiems. The trabee must demeastrale knowledge of, but non flmhed 1o the kems Hued below,

Enter: 5 Satisfactory U _Unsatisfasiory NIA_ Not Applicable
Alrersit Limltatlons o |# . Mos-Moemal and Emergenty Procedures L
w AN spslens limitaton &1 = Ability 1o perfwm or statz immedisbs soiion lless
a  Weight limiistion «  Abllity In Incebe Hon-bomal Check ligt =1-
»  Feformants ro ication eivween Cockpil and Cabin
* __ Emowledpe of, and hility to compele : *  Emergency Evacuntion Frocedwes £
Takeoldatacand - *  Poepaecd § Lnprepared smergency i
“Landing cia vard T Mreralt systems N
Creepafmmance (&1« Eleowical - Hydmelic - Prsumatice. Fuel 3
¥ Effeet of MEL ea Performante 151« Powsplanl EFIS Abr comlilioning Feesauricztinn. |5
v Iligh speed ¥4 low specd Phascs eft2kealT S ¢ Awtopike, HD-FLS, FMOS Navigation sstesy |2
# Wl end Comtaminsicd Run Weys % v Fllghltnmﬂlﬂ!l_ggninseum:rn;-l,:ndir.;gcms__ME_
#  Flight Level selection, Specific Rrege sl OFLALT |7 Flight nperation Manus} =
v Btep Chisss eeed Fud Saving E| v Wealher sinken Lisitationdoy Manl) e
#  Cratse smach Mo sral imanomve capability S| s Fuelpolicy =
Hormal Fincedursy A5+ Windshes, lhadessioms ind tubulenes - E
v Fligss Crew eperatioas Monual {FCOM) S0P AEL = Fueling with FAX o2 board =
= Tligsoperatiens Manml (FCOM) 500 n = *  Danperans peads _ _— ;;_-
¢ Flight puiterms E1 = Shenller banoys, scol belt palicy and sockpi dunr |52
» __Flight Comiseil comm Procefoees (Stokholmindio) =]« Fistoflicer T0. nd landing ) .’-’;

Remarks

Coal)  Jepiede.

T S ——

= e

Instricior Hame

FHAR Sl sl BATY

Paessing Grade 0L

Test Mesult — 1Trnin:: EEnase
Pl

- I_"‘-_r;‘—,—l-—

T -

Effective 0L/

Training
ew, r Orp

Trainineg Manager Sipnaters - - 2

“~d

Muosinnl r'ﬂ‘_:t“. £

®)

e
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. Ch.: 10
FORMS AND RECORDS
Crew posiion : B”c-pt. Oreo QI cPT - Ocss Ores
Noma  + LHEDR.... ARIRALIA Bom
Eode Mo ! lo.f AT Typa A2 Ao Sroo S Ban
Dala AP aS5—0d Locallon ! A e
The Cartificstion Cral may be conducted at the end of CPT-CSS-FBS or before the Slm. Type Rating
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FORMS AND RECORDS
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Ch.: 10
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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 1%, 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 | was Chief Pilot. | 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 EI Sheikh one of your common destinations?
Yes.

What was the common departure procedure Followed out of Sharm El Sheikh?

The standard procedure followed was depending on the runway in use a turn was
initiated towards the sea while climbing in a wide pattern to cross the VOR 11000 Ft
to proceed on the 306 Radial to Cairo.

Did you as chief pilot and instructor see or have any report of any kind about
Captain/ Khedr?

All comment and observations were good Captain and comfortable to work, always
well prepared for his flight and kept his cockpit organized.

Why did he leave Scorpio?
He left when the company stopped operations.

65



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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Interview with Captain/ Essam Eldin Ibrahim 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 menitoring his standard through line
checks. '

He was a well disciplined pilot observed his fighting 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 was attentive to his work
communicated well with his crew and was not tense his previous
experience on military air transport made him comfortable in flying
commercial air transport with relation to route experience and airway
flying requirements. '

- What routes were flown at this time?

Mainly domestic flights.

- Was Sharm El Sheikh one of your common destinations?

Yes.

- What was the common departure procedure Followed out of Sharm
El Sheikh?

The standard procedure followed was depending on the runway in use a

turn was initiated towards the sea while climbing in a wide pattern to

cross the VOR 11000 Ft to proceed on the 306Radial 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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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.

CAPT. KHIDR ABDULLAH

" Do Route Remark | Starting | Ending

: Time Time
SAT.0301/2004 | SSH/CATCDG . 03:00  [XXX
FRL 02/01/2004 | SSH/TRN/SEH 04:30 12:4%
THU L0124 | OFF -
WED.31/1272003 | CAI/CDG/CAT . 12:00 23:1x)
TUE30/1272003 [QFF
MON.29/12/2003 | CAI/BCN/MALVLXR Heavy D625 19:15
SUN.28/12/2003_| OFF - N
SAT 2122003 --| LXRACDG : 11:00 16:00
FRI26A1 22003 | CAVBCN/MADASW Heavy . | (G5 19:15
THIL 25/12/2003 | SSHACAIL ) 0400 05:00
| WED.24/12/2003 - | SSHAXR/SSH 13:45 16:1%5
TUE23/12/2003 | SSI/AOLBRI/SSH 1530 __ | 01:00
MON.22/12/2003 | CALBCNMADIILXR Heavy Do:dS 19:15
SUN.21/12/26036 | LXR/SRIVNAF/BRI/SSH | Heavy 04:15 15:45
SAT.20/122003 | CDG/LXR . 00 11:00
FRL19/122003 | OFF
| THU.1B.12/2003 | CAUSSH/CAI i 1700 [19:30
WED.17/1272093 | '
TUE.16/12/3003
[ MON.15/122003 '
SUNJ4/12/2005 OFF
BAT.1¥12/2003
FRL12/12720003
THU.1 L/ 113003
WED.14/12/2003
Note:

The captain and F/O left Cairo to SSH on January 1%, 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 3" 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. A1196

According to CAA regulations, Spatial Disorientation training is not
mandatory
No available documents from Flash Airline concerning SD training.
Some verbal reports from the Egyptian Air Force are available concerning the
captain SD training the time he was serving in the Egyptian Air Force as a
military fighter pilot.
Inputs from different investigation partners are needed.
According to and CAA regulations, Upset Recovery training is not mandatory
Upset Recovery Training recommendation should be included in the
Recommendations Chapter.

Captain’s flying proficiency and cockpit style from fellow pilots, instructors,
and/or check pilots.
Refer to 1.5.1.4 and 1.5.1.2 (vi)

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

According to Chief Captain Flash Airline and all other pilots questioned about
departure procedure from SSH, all agree that a turn towards the sea is initiated
with a bank angle depending on available rate of climb and captain’s discretion
to cross the VOR on course radial 306 at or above 10500 ft.

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

Within the last month, the captain has made five departures from SSH
including the accident flight.

(SAT 03-Jan-04 (night), FRI 02-Jan-04 (night), THU 25-Dec-03 (night), WED
24-Dec-03 (day) and TUE 23-Dec-03 (day))
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The captain's time on Russian aircraft (MiG-21). Hercules transport aircrafts
C130 (dates and number of hours). ADI display configuration in comparison
with B737-300 ADI display.

Refer to captain CV, and item 1.5.1.2 (vi)

For B737-300 ADI refer to 1.16.1.9 (reference CairoMarch04Slides (March
Progress Meeting - Cairo).pdf file)

Comparison with ADI Displays for other airplanes types might be made by the OPS group if
needed
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1.5.2. The First Officer
1.5.2.2. Background information .
i-  Beginning of his flying career.
- The F/O began his ground training on the aircraft type 737-300 at
Luxor Airway from 4 May 2002 to 16 May 2002
- The F/O completed the Full Flight Simulator Training and the
Flight Training at Flash Airline on 30 June 02

ii-  All airlines worked for prior to Flash Air
Refer to previous item

iii- "All" F/O training records at Flash (including his last recurrent training).
All flying hours before Flash were different training phases
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License Renewal Form (Boeing 737-500):
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Certificate of Validity of a license:
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1 - Status of this certificale .
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pilot"s licence flying machines number %—2.—'5—‘1

and must always be carried with the licence .
" 2 - Validity of the licence
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Copy of the Commercial Pilot license:
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o XII. The Aircraft Rating :
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ARME REPUILIC OF 1y
MINISTRY CIVILAUATION
SECTOR OF OPERATIONS AND AIR TRAKSPORT
CERTIFICATE OF VALIDITY OF A LICENCE
FOR PILOT's OF FLYING MACHINES

I- Status of this cortil vale.
Mhis curlilieate B pan of . oo )

piden’s Bieence Dying machines vunber. 3% 51

ol st sl be etieried swith e Licepee

2- Validity of the licene
The Dolder of the lieence of which this cerlilivae
liorns pait was meelically examined o VY faS g 1

dincd was issessed s 18 4o net an e clpEICHy, awl

subfect o ihe womclitions, stalgg in e licenee: e s
| bl
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. Rating Conlained in Licence is Valid ET PR3 NG| IR VRIS K PO I Wi Y Y o
a T Type— - S S
Joa3 a5 hadaall Y el el -8
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Al e (A0l pinds L) aele
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- The Privileges of an Instrument rating

oo 1. iined. in the liceihee may be exercised as
g.‘.p']l.;t; ir; charge or as co-pilot (where one is
required to be carried) of o flying machine.
From VE S e} e L ‘ C-o f oW fia e
TIa 2L ag foy : A Y T =l
F' CERTIFICATE
&'1hc undersigned, a person fully autbogle
fur this purpose by the chariman ofigeg
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B737-500 Transition Training:

GYPTIAN CIVIL AVIATION SUMERVISORY AUTHORITY FCANA)
OQLICY AND PROCEDURES MANUAL
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FOIRM 1230 108

ORDER QF TRANING NO & ool

LEfo
......... 5Cﬁlbme§h;. R
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"FLASH=
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Boecing 737-300

Ground Training Syllabus

SYSTEM HOURS REQUIRED

Weighta Balance 4 HRSI
Alr conditioning, presurization 5 HRS
Flight Controls 8 HRs
Hydraulic 3 HRS
Landing Gear 3 MRS
Mavigation 5 HRS
Aute Flight 10 HRS
F.M.C 10 HRS N
Pneumatic J HRS
Electric 4 HRS |
Anti ~ice 3 HRS
E]':r.;.rgnn“l 1 HRS
Engine 5 HRS
Fuel & APU I 3 HRS
F'nr.fur:m:!::ﬂ _| i0 HRS B

4 e
Total %0 HRS

'|
B
2la i

8, Joseph Tha St., ELNozha E! Gedld-uh Calta,Egypt.
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Proficiency Check (June 30, 02):

Form No, 02 = 2/2

PROFICIENCY CHECK FORM (conl"il)

This Training ks a0

ANLUTM requirement and shanld he covered L"l;lnj_" aining;

IS TRAINING FOTLINS TIRUC TS

-

Error recovery

*__ Mormad ke O

RIS TRAINING FOU CAFTAING

Lateeal offzols

Mannal 115 {CATI minimn)
Werlical (Hlscis

Mun-Precisinn apgraach s T

|1r'

= hinimum 3 Tooch and Go

Simkiled ingine Gilere - ake ol

EVALUATION

= One Eopine Cal-Approach and k m:lml

- : ' ENOWLEDGE BT w
FLIGHT opum NON MANUAL (FOMpand Relevant ECARs | 11 | 77w
AIC Bystems, Limitations and Performmnce - [ L
Mormnl, Hon-Mornwil Procedires B I &l
PHARADH AIR Operations Specilications . a o ue

FLYTHG SKILLS LI 5
Conpilianoe with SO (Flighi npcr.'llmhlmnml & FCOR) R T P
Attitnde flving and correct irim technigue o [ gl
Use ol FMC, PMS, FMGE, cic, I LI
Acroplane conlipuration, Attt & srm::: conlrol T (Ll B
Flving accoracy & Smootlncss - i wf_x

MANAGMENT LS "

* [ Complinnee with FLIGHT OFERAT TIOH M.-"-_.EJUI'.L (FOM) I
Planning abead and nse of FMC, S, TGS, ele. o I "
_Crew co-ordination and use ol availabic TEROUECES T I R
Mllcmmc 1o clearances nod sale heights o T i Izl
“Sitnalional MWARCINESS h . 11 e
Cabin crow salely bricling T T 1 li

CDP;IMEH'I'.‘L :
. HE " s e

A s 5.4/).:!/..,:'?/
PELE 0® pf flare -

PREYED

Sl

L r"/-r ,/:f"'" f"—'rak..mr_‘j

o ".'- 5 n,_
Licensoe Valid uhrmr[-il Laist l.|'l‘-' 1'}

tasz Month (through Last day of) -

Fex Evenl

Monll” Year

----- " F— — r— . .r"'dl':'“_l_]"____ Year e
Date of Inst 3 L T - _I e
Lanetr L R B
Namg#®* L T T

LHAE EC Son3A7y .

“Training Toesuli

|:.t||||:._ 5 "|1|r|1;al,|||_|:- [ I
Proviows  £115 ns - i
R ..IT!-”.'!”!.__!..”--IE___HF'-«.._ ......... _,-”“.u'.—' ,r‘&/ f//f.h_. . 1 —

__..

Mitec Ty

) i:-.il;:“:'!':“l'l'\.i;Ir.I:I-I;_:"j.-;'ii_I"II:ﬂ;I!:;: N

¢
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7 FLASHS.
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RIRLINESY 4
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Ty

<l"f&” ,:_-.1!":'

Form No. 02 - 1/2

 Mome AME LL SHAES

PROFLCINCY 1) EEK..ILU_E M

S

LI

Simulalor Owaeld Ty sl =05

lelull s

Flight Training Time

[ Tine pleg] Time PHE, g_l'l e Fa-ad- ‘t’

Tl form is based on ECARS 121 Appendis I,

Write (5 or U} indicating Satisfeclory or Unsalisfciory of “enchh e,

AW HRCRAFTT

L TEST (onera BT TN [._E'El'rnui'li‘i.__,___..... —

+ Airplane sm...gm"mmm 2 A G MANGU VRS I
«  Adrplane performanes Kd] Bleon lurns [hin l“;“‘* e
*__Mormal and nnn=nornl proceduncs? v o h i Vit =

;.uﬂl‘ﬂl’,'.'.‘_"" Proveisions of ATRM =y _ Inkc-nlll eoslipurliong [ =
+  Company [liph! operations namual =l Clean gondipnsiion =
v Use ol checklisls af Landing conligneation e

A FEIGHT CIUECH Bate - o stal | musl b et G with Bk oo I'-

B lﬁ PRE FLIGIVT AND TAXING s I AMIIMNEGS
» P Night nned cockpil preparation R 4 I
»  Enging starl A
= Taxlng ooy I

: TAKE-OFES -
= Mol = '
e Anstrment 00" coiling or 080 £V |_,S N _|I:I-|;'III|5. il mu: ﬂldl_ l’nr I Iin _'
*_ Cross wind | [ LI _
s With simmlaled Gaggne filre 21 = Mejected at 5 5“ 11
= Rejecled = _NORMAL AND HON- Nﬂl{l"hihl.- PROCEDNTES
) INSTRUMENT PRROCEDURES »_ Amii icing and de-icing R l.!ﬂ’-'
s Area departure S - N 1
= Arenarrival amd Holding l=l _+  Blegrieal 11
= LS appronch (Coupled N #  Poewwatic o Lot
«  Sccond 1.5 approach (Manual) gl liears ire:
+ ' Misscd approsch s s Fls 5"
*__ Mon=precision approsch = . lltj'hH tmlmli o IL’
¢ Second Mon-precision appromeh . L=
*  Circling approach =
»  Bopine Gilire ilssed sgpresch =1« lilliph [T il 1|m|l.c Ll r::l . |[J' |
# £l . l}cmmnﬂ;wnn L
|  +  Emerpency descent a3
| Emerpency Lamdingg patiad flg, e Hapecic ) (=
_— _ull__‘_: _merpency Evacuation -
OTHER EMERGENCY PHOCEDURES RELATED TO SPCIFC TYPE

T

For Coplains only.

MumMonmal procedures - nre Alaonnal, ."lt'l.]lhll‘:l 1, .f-.|||_||lala_ 1.r|r]'l Ty |||,,|,- Progedmres, - - T R g ._.

*#+# e ppplicend wust demoistiate Uie progser sise, amd apdy e conreet procedures, of % man vl B it flers

| nn dlireetion anay be waived

I Lwa piaw

b wiwived
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Flight Training Depariment
: Fllglll Operations

B, HPTLSE

LIRS

—

PROFICIENCY CHECK FORM

C Code NA, i
AN e Pheap  FHA T T T
mrylalstere Owenad Dy Localion Hargraf] Trpo T vt
(C Felin LT 3 et | sl e
g Time Flurl_' Ir!-_ll el ) R N N EE PR
HIFlight Training Time s T, P v ey o b " : .
[ h Mhm:mmfﬂdﬂ#izi.ﬂwF.uuw------ P R B Bfiiad m w Pea e e e "
mder{ 57 1 wr MA) ineicmting Suiviifoctury £ Dnson sjactary r.rm_,ur..-fmu .d’m.ﬁn itenn e W A pplivabie
1 WFDRAL TEST (oporations! Grintes Questions) 2. FLIGHT CHECK (contd)
"+ Agroplanc syalems e e | L IMPLIGHT MANEUVERRS
» Sworoplone I.H:rfummncr' . s e Sdeep e (Wi 1507 - po Lf.l'l":rl
12 Mormal and nunmrm'ﬂ |;|;nc|:'durt'51 I _ . a‘m;unvhtu:l ik ||m.m ry lave wasmvend),
i“h* ETOPS, Morlh Alfantic or speeil roules N - Vb O comfizuspution i
j _zompany Tlighl oporolions manual e - Ulraen congfignpmsion
® 1ol checklists o g configarat :
;EQECFLIG HT CHECK Y S
PRE FLIGHT AND TAXIING TLANDRIGE o
I- Tm Preellint and eockpil propaslion ] rrm—— T T
f --|l'1}|||-""|1|| . et Ve 11043
‘n Lover visihiily l"nd-ng [1 500NN I...'I..I'H:. | L B W
'H. TAKE-OFFS 1al approasfae,
E!"N'mea‘! I Wil oD% poaner |1I"||.'|-1.r ||I|.|u- T
=i Low visibiiily Lakeofls (150/200m RVR)' * 12 Eng’s on ono seie 1004 Eng s aeraplanss] [
e - e WG weftl Freas of viswad caees of R KL * lI'_DI“H_ELFI"IH_:IE:IFI,N;HF“ ) o o
{ JE: - a’{a.jcl:l’t-n'Tﬂ il ﬂwmeﬁu.'nrcbr_,rprci', a Fir_lrv;1r ol ot ":l;r S B
t - WS sinduted enzine foilure or 14 NORMAL AND 0 ATINENTEAL ) .nn-ccrm;. L
il - INSTRUMENT PROCEDURES... o | = i ..-mu anel Descmy o
i Arc.: dcparlum KR
|'-|"- Aroa arrival and Holdig_ . e
+ LS approach (Coupled) | Y Prcumabe
Te:Second ILS appresach | Manusi) T Gers |
‘Missed approssh | eFeps T B I
lit " ton-precision approsch || Figit Gonrals ) ) i N

T s .ocond Man-procision approach

= bl Coman, 1 quq-n wont

K &/ Circling approach

EMERGENCY PROCEDURES

e Engine failure mizsed appranch

= lin=Aliggld Firer and Sk Conleal

in

' CAT &I Approselies

» Decrsnprossion

< CAT Il recurrond
i

. Elll o l'm.}' I'.Il‘"'.r-rnl:

* [ |'|1|‘-rl'||'\-l'||"'.-' 1 l-"ll'll- i

e

u. .‘:-‘PE'E-‘LI'IL TIRANING

|1e ETOPS

§ +A min. of 3 CAT Il approachas are reqiired lor
&
g
A

+ = North Allants En-roule diversion scenario

_-'_MNF'S

CHERGENCY MHOCENMES HELATED 10 sPCewC YL

JE0200m VT for categary OO alrerafis respecrively, -
J. Ume direcrion may be waied,

Capraing Ony.

Note:

4 Nan-Karmal Pracedures; Are Abmormel, .r!n'Jmmu.';ﬂkmmundI;.nwLmq Frucedures

Heliopolis Airline operation ceased operation and Flash Airline took over its traffic rights and
operated under the name of Flash Airline
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Flight Training (August 12, 02):
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Forms and Records
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X "y 1
Forms amnd Records

_'_1. [}
b
Farm Mo, 04 = 404
10E /fUSY FORM (Cont'd)
EVALUATION .
CERe L KNOWLEDGE - : UST :
' g iR
FLIGHT DF‘E!U'\'II 10 MhNUﬂI. [ UM]q:u:I T{u[m-un GCARs 7
AJC Svslems, Limisdions and Performance 3
{_Mernald, Naon-Normal Procedures® 7
LU"{EIR .l‘-.I!'-L'IIIj:cnl!un.'; 'E|1|:r_'||!'|::'|||m|g 9
C ﬂﬂlj_flthl'll'.": willy SCH [I: ight n]x.nl:lnns Mozl & OO ? " =
Adliede ving and careect 19 techngue 7 b
Use of FRIC, 05, PGS, elo... Y P
Acroplane confignmation, Allitude & Speed contral ) y Yo"
Tt l'utll" Acennicy [ud ’ilmntllmsa N ! [

: L MANAGMENT i o) ey e BT
li'umplnncr 1.L|Ih E L. IGITT OPERATIO! N f\m'_uﬁTﬁ-M] . b T
Lt sl '|I||| e ol FRC, 'M‘S FRIGE. it 3 T
L rew co-ording Hion ¢ wh s ol gvmil; |I1f._ TCROUTCLR 3 A
dlicrence Lo clearnnces wnd sz heichis ) . 7 Q™
Sihio | awarcness ' 7 1=

_Catbin crew safiely brieling ) o o ? P
Humarks o ]
i i
| MHE A PAcrES et 7 e i e !
b LEDG Al Juzosd 12800 BnlinsE |
E !_||:J_:':El-l- - T I © Rl L ’ _/-}
12225~ 22 | gl | w7
BECTE 0 sl et aldigplivibl Fli. I8 Traiviane pod 10 sciiga; i
Iy v L Dinies :Ilu'Luu,.-I l.u||||l|||'- ornl
"q’-?ff- EPy)
| HH.
fes ¥
. — /l
Edp ¥ ’
nr Ll Sddinien Lz sind a2 Frecodureg,
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Flight Deck Ground Training/ Competency Check/ General Emergency (22-05-02):

(%)
_ ~ e —
(—f 2
.
i
EGYPT AIR TRAINING DIVISION cupl pLls
Gen. Dept. for Aviation Training il b o ol dalall § A
ET.C. bl s o0 38
COMPETENCY CHECK.
| Flight deck Ground Training [ COMPETENCY Cheack
. GEMERAL EMERGENCY
NAME. A Med, LT 5';1,r-.l'2'€. Crew Position
Code : }( Cap [ FO E"-., FHE -
DATE : LOCATION EI INITIAL
A =5 - o ET.C A recurrent & re-quauirpicaTion
r ALL ITEMS MUST BE COMPLETED  CHECK (/) INDICATING COMPLETION EACH ITEMS
- . COMPETENCY CHECK ITEMS
:PARTEMERGENCYISITUATION T E Taat v : R,
- Flight CREWMEMBER DUTIES AND RESPONSIBILITIES 5
- CREW COORDINATION AND COMPANY COMMUNICATION 5
- AIRCRAFT FIRES ]
- FIRST AID EQUIFMENT g
- ILLNESS,INJURY,AND BASIC FIRST AID g
- GROUND EVACUATION g
-DITCHING e
- RAPID DECOMPRESSION g
- PREVIOUS AIRCRAFT ACCIDENTSANCIDENTS g
- CREWMEMBER INCAPAGITATION T I3
- HIJACK AND BOMB THREAT 5
AR S EMERGENC Y, DRI L e Ry Ly L d e o e e P e
- HAND-HELD FIRE EXTINGUISHERS 5
i - PORTABLE OXYGEN SYSTEM 5
- EMERGENCY EXITS AND SLIDES. * g 1l
- DITCHING EQUIPMENT. ** __ ol |
INSTRUCTOR NAME CODE NO. B0ZG INSTRUCTOR SIGHATURE
AHMED HELMY /J’:S)
| ResULT . TRAINEE SIGHATURE | ET.C Mana ~
| Eﬁgusla:tnnlr Coppleled 'dy’:r e @
| B ﬂ{?f@'T -

| G, AVIATICNTF AN
1 e Ty
| s
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Clu: 10
FORMS AND RECORDS
— = == e ———ee——
FROFICINGY CIECK FORM -
LNMLHHJ? = I He. FESED
Simulalor Ovwned by o i " ST T, | Location 15| Sinilator Lewel e
Flight Training Time G e | Tima P 4] Time PHF ¢ Drale 5= vy, e s 22 22
This form is based om ECARE [2] Appendi
Write (5 or U} Indleating Satisfactary or Unsatisfactory of each flm.
i i LELIGUT CHECK cont'd)
= Alrplane Syptems S| INFLIGIT MANDUVERS
*___Almplese performance L= Eterp turms (Min, 180" Mz, 1600 | =,
.= Hormal and mon-narmal fitocecures ' S| . Apprnach o stalls {Twa mny be waived)? 5
+__Apprapriate Provisions pf AFs = Take-ofl configuralion 5
= Coenpay Might operations mansl _ = Clean eontiguration 5
i' ' *_ Use ol ehesklisty 5 Lanling comfipuration 5 "
al L FLIGHT CHECIK Haste: < nne stal] it Be i formed with bank mgle 15°
¥ FRE FLIGIHT AND TAXING LANDINGS
{ »__Pre dlight ard eockpil prepasation il Herwsal |mpalig B
+__ Enpine starl I+ Fremllg 5
*_ Taxing | % Cross wind ]
TAKFE-0FFS . _ * Vil apprasch 3
» __ Mermal *__Wills 3% poveer pland Gaifure ¥
ot _Instrueseni] 100" criling or 400 m RVIE) ¥ {1 Engines em ane 3ilc For 4 Lupines dirplangs) || :
+_ Coogy wind ,‘_\ *__ Finen circling approseh 5 !
[ 'I'-"_l]r:lnluhud Engire failure vl »  Refectedat 40 FT, ) - ___ds i
[ eoied 13 | HORMAL AND MNOM-NORMAL PROCEDLILES }
. INSTHUMENT PROCEDUNES & dnliicing and de-jein 1 H
*__Ares degariure S| Eydralies i ¥
2+ Area witive] s Holding 5| % FEloctial = 3
* LS appenach [Cougled) 1= Fneumalie = v
*  Seeomd ILS appeoach (Mammal) S s Geay 5 3
+ Misted nppronch 5| e Flaps 5 i
= Hon-precision nppruach S0 & Flight Contseds .
= Seconl Noti-precislon appdaach = Haveowan, Equipment _____% ':i
= Cireling appeuach 3 EMEILGENCY MUGCENUTES
+__Engine filurs missed appwoac ST Taftiphs fire andsmpkecomrgl ]
b *__ Decompression 5
2 *_ Emnergercy descent 5
Emesgency Landisg{paril Fip g faps.cie ) proic) (|
*__Emtrpency Evagnalion ]
- OTHET EMENRGERCY PHOCEDUNES RELATED TO SFECIFIC TYIE
S— | i
.
— i
:" ?;g.{m rn:;rdum e Abncemal, Additiond, Altmle and Litiergescy Frocodures, % y
49 Thz appliemt myy demonsiiae e proger s, e £pyiy the careect procedanes, wlne steny of the fisjed e, D
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TRAINING RECORD FFS- LESSON 2
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TRAINING MANUAL @
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TRAINING MAMNUAL
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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 A1196
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: 196110 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 OrgDOl: Update Date: 1991 10 17
Seal: Black Cert Status: Active

ISIS Airman Report CAIS Information - Certificate

Cert Pfx:  Cert No: 2440980 Cert Sfx: Information

Specl Purp Pilot Info ABDELHAMID ASHRAF

Certificate Limitations

ISSUED ON BASIS OF AND VALID ONLY WHEN ACCOMPANIED BY CANADIAN
PILOT LICENSE NO. C275467. ALL LIMITATIONS AND RESTRICTIONS ON THE
CANADIAN PILOT LICENSE APPLY. NOT VALID FOR AGRICULTURAL AIRCRAFT
OPERATIONS.

INSTRUMENT AIRPLANE (U.S. TEST PASSED).
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ISIS Airman Report CAIS Information - Certificate
Cert Pfx:  Cert No: 2635768 Cert Sfx: Information
Pilot Information for: ABDELHAMID ASHRAF
Cert-Level: AIRLINE TRANSPORT PILOT
Rating/Level:
AIRPLANE MULTIENGINE LAND/AIRLINE TRANSPORT PILOT
Type Rating/Level:
Date of Issue: 2000 06 15 OrgDOI: Update Date: 2001 06 21
Seal: Blue Cert Status: Active

ISIS Airman Report CAIS Information - Previous Certificate
Cert Pfx:  Certificate No: 2440980 Cert Sfx:
Previous Certificate for: ABDELHAMID ASHRAF

Previous Certificate Information:
Pfx Cert Num. Sfx Cert Date Cert Level/Type

NO PREVIOUS CERTIFICATE INFORMATION AVAILABLE

ISIS Accident/Incident (AID) Report Airman Accident/Incident
Airman Name: ABDELHAMID, ASHRAF Cert #: 002440980
Accident Date: 02/15/2001 Air Agency Cert #:

Accident Event: GENERAL AVIATION ACCIDENT Source: 4
Type of Accident: LOSS OF DIRECTIONAL CONTROL
Accident Location--------

City:  SAN DIEGO State: CA

Aircraft Involved--------
N-Number: N4922D

Make:  CESSNA Model: 172N
ISIS Accident Incident Report Full AID Text Page No.: 1
Case number: 4922D20010215115931 of 3
Jump to page: AID Text

ON FEBRUARY 15, 2001, ABOUT 1516 HOURS PST, A CESSNA 172N, N4922D,
VEERED OFF THE RUNWAY AND COLLIDED WITH A TAXIWAY SIGN DURING
LANDING ROLLOUT ON RUNWAY 28L AT THE MONTGOMERY FIELD, SAN
DIEGO, CA. THE AIRPLANE WAS SUBSTANTIALLY DAMAGED. NEITHER THE
AIRLINE TRANSPORT CERTIFICATED PILOT NOR PASSENGER WAS INJURED.
PLUS ONE FLYERS, INC., IN SAN DIEGO, OPERATED THE

AIRPLANE. VISUAL METEOROLOGICAL CONDITIONS PREVAILED AND AN
INSTRUMENT FLIGHT RULES FLIGHT PLAN WAS FILED. THE PERSONAL FLIGHT
WAS PERFORMED UNDER 14 CFR PART 91, AND IT ORIGINATED IN
SCOTTSDALE, AZ. ABOUT 1135. AIRPORT PERSONNEL REPORTED THAT THE
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COLLISION OCCURRED ABOUT 1,000 FEET UPWIND OF THE RUNWAY'S
THRESHOLD. THE AIRPLANE IMPACTED THE TAXIWAY "C" SIGN, AND VEERED
OFF THE RUNWAY. THE AIRPLANE CAME TO A STOP ABOUT 200 FEET NORTH
OF THE RUNWAY. THE PILOT STATED THAT DURING THE LANDING ROLLOUT,
AS THE AIRPLANE WAS DECELERATING THROUGH ABOUT 50 KNOTS, THE
LEFT WING SUDDENLY LIFTED UP. THEREAFTER

HE LOST CONTROL OF THE AIRPLANE. HE ADDITIONALLY REPORTED THAT HE
WAS UNAWARE OF THE REASON FOR THIS OCCURENCE. NO MECHANICAL
MALFUNCTIONS WERE REPORTED WITH THE AIRPLANE.

ON FEBRUARY 15, 2001, ABOUT 1516 HOURS PACIFIC STANDARD TIME, A
CESSNA 172N, N4922D, VEERED OFF THE RUNWAY AND COLLIDED WITH A
TAXIWAY SIGN DURING LANDING ROLLOUT ON RUNWAY 28L AT THE
MONTGOMERY FIELD, SAN DIEGO, CALIFORNIA. THE AIRPLANE WAS
SUBSTANTIALLY DAMAGED. NEITHER THE AIRLINE TRANSPORT
CERTIFICATED PILOT NOR PASSENGER WAS INJURED. PLUS ONE FLYERS, INC.,
SAN DIEGO, OPERATED THE AIRPLANE. VISUAL METEOROLOGICAL
CONDITIONS PREVAILED, ANDAN INSTRUMENT FLIGHT RULES FLIGHT PLAN
WAS FILED. THE PERSONAL FLIGHT WAS PERFORMED UNDER 14 CFR PART 91,
AND ORIGINATED IN SCOTTSDALE, ARIZONA, ABOUT 1235 MOUNTAIN
STANDARD TIME. AIRPORT PERSONNEL REPORTED THAT THE COLLISION
OCCURRED ABOUT 1,000 FEET UPWIND OF THE RUNWAY'S THRESHOLD. THE
AIRPLANE IMPACTED THE TAXIWAY "C" SIGN AND VEERED OFF THE
RUNWAY. THE AIRPLANE CAME TO A STOP ABOUT 550 FEET FARTHER
UPWIND OF THE SIGN AND ABOUT 200 FEET NORTH OF THE RUNWAY. THE
PILOT STATED TO THE NATIONAL TRANSPORTATION SAFETY BOARD
INVESTIGATOR THAT DURING THE LANDING ROLLOUT, AS THE AIRPLANE
WAS DECELERATING THROUGH ABOUT 50 KNOTS, THE LEFT WING SUDDENLY
LIFTED UP. THEREAFTER, HE LOST CONTROL OF THE AIRPLANE. HE
ADDITIONALLY REPORTED THAT HE WAS UNAWARE OF THE REASON FOR
THIS OCCURRENCE. NO MECHANICAL MALFUNCTIONS WERE REPORTED WITH
THE AIRPLANE. IN THE PILOT'S PARTIALLY COMPLETED ACCIDENT REPORT,
HE INDICATED THAT WHEN THE AIRPLANE WAS "ALMOST HALF WAY DOWN
THE RUNWAY" THE LEFT WING ROSE UP, AND THEREAFTER HE LOST
CONTROL OF THE AIRPLANE AS IT "VIOLENTLY" VEERED OFF THE RUNWAY.
THE PILOT ALSO REPORTED THAT WHEN HE WAS ON FINAL APPROACH THE
TOWER CONTROLLER REPORTED THAT THE WIND WAS FROM 270 DEGREES AT
6 KNOTS.

Enforcement for Airman: ABDELHAMID, ASHRAF Recs: 0

Using Certificate: 002440980 (Specl Purp Pilot In thru: 0

A search of EIS data by LAST NAME found O other matches, Press F5 to view

Jump to VIOL. DATE Sort by column: 1A of: 0
Viol.Date Status Rgn Case# Related case#

NO RECORDS FOUND
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Enforcement for Airman: ABDELHAMID, ASHRAF Recs: 0

Using Certificate: 002635768 (Pilot) thru: O
A search of EIS data by LAST NAME found O other matches, Press F5 to view
Jump to VIOL. DATE Sort by column: 1A of: 0

Viol.Date Status Rgn Case# Related case#

NO RECORDS FOUND

Inspection for Airman: ABDELHAMID, ASHRAF Recs: 1
Using Certificate: 002440980 (Specl Purp Pilot In thru:
Jump to: RECORD ID Sort by column: 1 A of:

Record ID  Activity Code FAR Status Start Date Completion

NO RECORDS FOUND

Inspection for Airman: ABDELHAMID, ASHRAF Recs: 1
Using Certificate: 002635768 (Pilot) thru:
Jump to: RECORD ID Sort by column: 1 A of:

Record ID  Activity Code FAR Status Start Date Completion

NO RECORDS FOUND
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Interview with Brother of observer Pilot/ Ashraf Abdel Hamid:

Captain/Alaa El Saadany Training Captain with EgyptAir was interviewed by Dr. Adel
Fouad and Captain Shaker Kelada who said that Ashraf Abdel Hamid was a lively person
sociable and easy to get along with, was friendly confident and out spoken.

Asked about his career as a pilot he said that he started his initial training in Cairo than went
to Canada and obtained Canadian citizenship and Canadian pilot license and flew single
engine planes. He then went to the USA and also obtained USA citizenship and flew there on
single engine and Lear jets had a total of around 4000 hrs.

On a family visit to Egypt, he was persuaded by Captain\ Sombaty (Operations Manager of
Flash Airline), a colleague and personal friend to stay in Egypt and fly for Flash. He had
attended B737 ground school course and was due for examination two days after the
accident. He flew as an observer with Captain Sombaty who was assisting him to complete
his B737 qualification.

Correction:

The following statement included in page 15 of the factual report should be deleted:

Airline training procedures require a certain amount of observation time prior to serving as an
active crew member. The observer was assigned to this flight to observe as a part of that
training requirement.

The following statement should replace it:

Ashraf Abdel Hamid was flying as an observer as it is common practice for operators in
Egypt is to assign pilots joining an airline or upgrading to a new type to fly as an observer on
the type to be flown to get acquainted with company routes and procedures of the operator
and type

CAA regulations regarding observation time:
N/A

Flash Airline policy regarding observation time:
As required
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1.6.4.2. DFCS Mode

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

1.6.6.4. The maintenance log sheets for the flights after 12/31/03
Lost on board and no copies prior to departures from SHH which is a violation of
ECAA regulations. Necessary measures are taken by ECAA to ensure adherence.

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

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

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

2:58:15 C>P
P>C
P>C Sharm MSR227
C>P Go Ahead Sir

P>C We heard on frequency 121.5 some one from Flash speaking,
I do not know if it is 604 or it is another Flash Aircraft

C>P It is 604, there is no other aircrafts

P>C He was speaking on 121.5, so itis O.K.
C>P Thank you very much Sir

P>C You're welcome

C>P Ground 121.9 for company information, God willing
P>C Peace be with you 121.9

C>P And with you

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

A Adyvisory

Lt5 Departmen -

et Circular
Administration

Swbject: FILOT'E EPATIAL [ SORT ENTATICN Dhsie= 2jer83 ACMa S04

Taitiated by: AFQOL0 Changs!

1. PUIMOEE. To mcquadimt pilata with the hssspda of dlacglenlalicon eegsed by lossz
of vimual raferance with the surface.

T ggﬂ%lé%ﬁg. Advisary Cireular 60mf; Filot's Spetisl Ddisordientstion, deted
February Sy 1900y is cenceled.

3. DESUUSED 00,

a. The mtiituds of an mivereft 18 generiélly détérmined by reference o Lhe
natursl horizon ar obher visuel refersnops with the surface, If pedther hordieoe
noe purleee releronzer swdes, the attituds of an aiverafh guot be debirminsd by
ertificial means from the flight instruments, Sight, supporbed by cther senses,
allows Lhe pdldt L4 mddntein oriemietizos  Howevery during pesicds of' low visi-
Bilityy thé muppssting Sepged Somebiogs condlict with whab is scon. When thds
happent, & pilsot de pavtislarly wilnsrable Lo dissriéntéticn. The degres of
digariantation may vary sansiderably with dndisdcual pilets. Spatiml dieorients-
tiem ko8 pilot moons Diemly the jeabdilite o6 fal] whisk wny i8 Mgt

be During & récert S=year periody thers wers almost 500 spetial ddsorient s
tion accidenmts in the United States. Traglcallys fuch accidemts resulied in
ratalitian aver 0 pearcent of the time.

ts Tests condurted with qualified instrument pilets indicate that it can
teke 85 much a8 3% meconds to esatablish Tull eombrol by inetruments after the
loss ef viwwal reference with the swfass. When ansther larges group of pllots
were seked Lo identify what types of epatiel disorlentation inclderbs bhey hed
personally swperienced, the Five nost coomep 111uSions repicted were: &ilufangm
hod » cenfgbion thit sne wing was low although Winzs were lewvel; L5 pare had,
a4 TEVR YRR RTRRF BARWIAR, Landad ta BRAE 1R AEpARite diFermion] 39 PRTEAAE AR
TELL BB 1T StrRight AR 1RWRl WRAT 1T A LUPR] 34 pereaTt had DRSOME AORTHSEN 4n
sttempring o miv fromtestt awd inotTument sues; snd 29 percenmt hud O TRCOVERY
Trem gsteep climbing torn, felt te be torning in opposite direction,

d, durfope references and 4ha meturel horiZon Doy o1 times beccome chEcured,
although visibility may be above vipuel flight rule sindigume, Leck of natyural
hericen or surface refepence if common on oversater fliphts, st might, ard
espeolally &t night in extremely epsrsely pepalated ereas, or in low visdbdlity
conditions, A Sloping cloud formation, ap ebscured hérigon, & darhk Beétwe Sprefd
Witk ground 1ights and skars, apd gertdib geometEls patterns of geoand lights
ann provide impeourate vimuol infeossotion for sligndng the aivoreft corpeotly
with the sotual berdeen. Tho disorionted pilet mey plage the elrcralt in e
darearous attitude. Sther factore whinh edntedbutle fo Aaorisntetion ore
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A BD-Lh #far8a

reflections from outside Jipgkks, suldght shindng through alouds, and seflested
Light, from the antieollision rotating beason.

& dnsther conditlon cresting restrictdons to both horiszenbal and vertical
visibility 15 gommonly called "white—out," "HWhite-oub™ 18 generally caused b foe
bhara, or fTmlling dmew Blending with the Encteeopein] sapbh aupdacs whicl: way
obacure all sutaide referancen. Thepefore; Lle gde of Flight fosliuaaest s 18
eosertial de maimtain proper ebbituds when speountering any of the alameamte which
may result in spatisl disorientation.

4 EEGOMMENDED ACTIGH.

&. Yo, bhe pilob, sheyld yndersbapd the elémerds copbiibybing to spabial
deorisntaiion 89 ¥ to prewent Loss of edeeraft conbrol i thowe conddifioné are
inadrerbently encountered,

b, The following dres certdain basics sheps which shoyld sssist meterially in
pravanting spatisl dissedeckrtion.

{1} Before you f1y with 1sss than 3 miles vieibility; obtaln treining and
maintain proficiency in alrcraft corfrol by reference Lo instruments,

{2} When flying ab ndEht or dn Teduced visibdlity, uss ywar fldght
lonsbranentay Lo oo funotion witls viewsl relerences.

(3) Mmipbbim pdight serrensy i you imtend te fly ab mient. Imelude swosoo
counbry and logal operations at differert sirportes

(4) udy and becons familier with wnlgus ecgraphicel conditioms in arse:
in whieh wou dobend o operatsa.

(5} Oheck wenther forssasts before departure, sn route, and &t destination,
He slert for weather detericretion,

() Do onot atteept vimal flight mie flight whan thers 1z o pouslbdidty of
gettany treppad in deterioreting westher.

(7) Foly on instrument indiestions unless the petursl hopigon or surfans
refepance ie olearly wisinle,

5, ooRLISTEM, Tow snd erly yea have full knowledge of your Limitetioas. Huow
these Limibibiont @&nd be mulded by thom,

Coihod.

YERETE &, HURT
Mreztor of Flight Oparariens

2 Par 3

114



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

C- Medical records for the captain related to any of the conditions conducive to
spatial disorientation.
No report found

1.13.3. Most recent medical certification
A- Date, type
Refer to page 14 of the Factual Report
B- Limitations (if applicable)
None (Refer to page 14 of the Factual Report)

1.13.4. General health information for each crew member.
No Factual information available

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

1.13.6. Last civil medical check for Captain
Refer to page 14 of the Factual Report
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1.16 Tests and Researches:
1.16.1. Tests and researches conducted by Boeing and Honeywell:
1.16.1.0. General Overview of Boeing Process_ Kinematic Consistency:

(CairoMarch04Slides March Progress Meeting - Cairo.pdf)
(Kincon and Simulation (public release).ppt)

FDR Data

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

» Accelerations « Euler angles
— Vertical — Pitch
— Longitudinal — Roll
— Lateral — 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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Kinematic Consistency

» Kinematic consistence is a process that adds a bias to
the recorded accelerations so that the integrated path
matches the recorded path

* j.e. calculate C, such that

V:I(a+cl)dt

where
v = groundspeed
a = longitudinal acceleration

Altitude
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Kinematic Consistency Results

CONSTANT BIASES WERE APPLIED TO THE FDR ACCELERATION|:[ FIGURE 2 "

DATA TO MAKE THEM KINEMATICALLY CONSISTENT WITH THE [

FOR ALTITUDE, DRIFT, & GROUNDSPEED
LT S LATAEEL

NX BIAS = +0.04668
NY BIAS = +0.00321
NZ BIAS -0.00764
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Kinematic Consistency Results
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Kinematic Consistency Results
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Kinematic Consistency Results

ST FIGURE 4

PREL IM
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Kinematic Consistency Results
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Kinematic Consistency Results

125



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

Vi =Vio + 34 At Xy = Xio T Vio At

Lift = %pVZSCL

C, = f(a,v, flaps, gear,control surfaces, ...)
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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

F=MAor A:i
M

. L-W
For vertical axis = Z= ”Tdtz

For constant weight
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Sensitivity Example

_ L-W t?|°
For constant weight I=0Q————
W 2 |
. . _ _ L-W t?
Assume altitude error is result of incorrect lift Az = gATE
L-W  2Az AL = 2WAz
Solve for AL W g 2 g 2
AL - 2(1136f::,O|b)(200 ) _ e b
32.2— (147secy
Sec

Therefore-

A 65 Ib error in calculated lift will result in
a altitude error of 200 ft after 147 seconds.
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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.

130



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
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Kincon Data Match
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Simulator Output Match
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Pass Through Data Match
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1.16.1.1. Estimated accident flight path, calculated from FDR data:

(FlightPathMap.pdf)
Airplane
Flight Path

Boeing Proprietary

Nabg Bay

Ras Nasrani

Estimated accident
flight path
calculated from FOR data

T

Red Sea

Ras Umm Sid
Sharm el Maya
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1.16.1.2. FDR data plots (presented by Boeing)
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FDR Data accident flight - FDR plot.pdf (some selected parameters 24 Feb 04)
(Longitudinal axis)

[SIGN CONVENTIONS MAY NOT BE STANDARD]:
‘| PLEASE USE AXIS DIRECTIONAL NOTES

Oddv]

Ocdd¥]
3

1d HO4| OTWO)

PRELIMINA

OIS AT

eI

ANYAWOD DNIF0OE JHL

SSIRY IVNIAnLI9NOT

Yyleys |8 wieys #ONVIED

LN30130Y 00E-LE8L YIH

Yiva 6dd

AHV131HdOdd ©ONIFod

3ovd
]

76204

1ME (SECONDS |

137



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

Boeing Proprietary information and will not be available for public use
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1.16.1.3. Simulator Match accident flight:
SimMatchaccidentflight 24-2-04.pdf (Simulation Match, FDR-Kincon-Simulation)

Boeing Proprietary information and will not be available for public use
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SimMatchpreviousflight 24-2-04.pdf (FDR-Kincon-Simulation match 24-2-04)

Boeing Proprietary information and will not be available for public use
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HEA_PQ294 prevfltSIM.pdf (26 Feb 2004, base lines, FDR-Kincon-Sim prvious flight)

Boeing Proprietary information and will not be available for public use
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HEA_PQ294 baselineSIM.pdf (26 Feb 2004, base lines, FDR-Kincon-Sim)

Boeing Proprietary information and will not be available for public use
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HEA PQ294 FDR_data.pdf (FDR Data accident flight - Boeing -26 Feb 04 Fig's 1, 2)

Boeing Proprietary information and will not be available for public use

144



HEA_PQ294 kincon (includes roll rate).pdf (FDR Data accident flight - plotted by Boeing
(some selected parameters)-26 Feb 04 Fig's 3, 4

Boeing Proprietary information and will not be available for public use
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HEA PQ294 WindsSIM29402t029442.pdf (26 Feb 04 Fig's 23- 25

Boeing Proprietary information and will not be available for public use
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17871 encl 4 (B-H200-17871-ASI 31 March 2004).pdf (enclosure 4 (B-H200-17871-ASI 31
March 2004). Boeing plots

Boeing Proprietary information and will not be available for public use
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M Cab Recovery (Piloted Recovery.xls)

Boeing Proprietary information and will not be available for public use
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Simulation Scenario (Simulation Scenario Status20 Sep.,04.xIs)

Boeing Proprietary information and will not be available for public use
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Simulation Scenario (Simulation Scenario Status 27-30 Sep, 04.xIs)

Boeing Proprietary information and will not be available for public use
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1.16.1.4. Simulated Failures:

Boeing Proprietary information and will not be available for public use
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HEA_PQ294_ Simulated_Failures Spoilers, LE Slats.pdf (FDR-norm simulation-simulation
with spoilers failures)

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

Boeing Proprietary information and will not be available for public use
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Left outboard flight spoilers (#2) Hardover simulation (hardover starts at 92391)

Boeing Proprietary information and will not be available for public use
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Right outboard flight spoilers (#7) Float simulation (floats starts at 92391)

Boeing Proprietary information and will not be available for public use
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Left outboard flight spoilers (#2) Float simulation (floats starts at 92391)

Boeing Proprietary information and will not be available for public use

155



Critical right wing leading edge slat # 6 extends

Boeing Proprietary information and will not be available for public use
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Critical left wing leading edge slat # 1 extends

Boeing Proprietary information and will not be available for public use
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Fig 40-43 Lateral Control Jams.pdf (FDR, normal simulation, simulation with spoilers fault)

Longitudinal Axis, simulated right wing spoiler cable jam
Boeing Proprietary information and will not be available for public use
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Longitudinal Axis, simulated F/O’s wheel jam:

Boeing Proprietary information and will not be available for public use
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Hypothetical Scenario, Right Side Cable Jam Induces Right Roll (Right Side Cable Jam
Effects.ppt)

Boeing Proprietary information and will not be available for public use
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1.16.1.5. FDR 25 Hour Data- Observations (CairoMarch04Slides (March Progress Meeting -

Cairo).pdf, 040301 Flash 737 Cairo Mtg (public release version).pdf)

45

40

Latitude
]

SU-ZCF — FDR Lat/Long Data
All Flights (25 hours)

1 from ABS

2 fram ASW
=3 from ABS
+ 4 from ASW
+ 5 fram ABS
=6 fram ASW
=7 from SSH

8 fram BEY
o9 from S5H

10 from TRM
= 11 from SSH
<12 from VCE
=13 from S5H
Gritys

Boeing Proprietary

20
Longitude

25
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SU-ZCF — FDR Lat/Long Data
All Arrivals into Sharm el-Shiekh

B2
281 -
=b from ASVY
& 8 from BEY
2 g : 10 from TRN
5 25 12 from VGE
4 O Citys
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78 T T T 1
342 343 344 345 348

Longitude

Boeing Proprietary
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SU-ZCF — FDR Lat/Long Data

All Departures from Sharm el-Shiekh

-7 from SSH
a9 from SSH
=11 from SSH
%13 from SSH
acilys
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FDR 25 Hour Data

Observations

« SU-SCF Flight 9 departure from SSH
- Departed Rwy 4
- Circling departure to over-fly VOR

» Use of TOGA on takeoff
SU-ZCF: TOGA typically engaged for ~2 sec
SU-ZCD: TOGA typically engaged for 1-2 minutes
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g Proprietary

SU-ZCF — FDR 25 Hour Data

TOGA Observations

Boih | Mermal loakin First | _If Second
Fagnt | oS A."I'Talie-:lrrg TDGﬁ:F'Lsh u::;;ai:!:usn
1 YES YES 1 2
2 YES YES ]
3 Y= YES 2
4 N YES 0
5 YES YES 2
B YES YES 1
7 YES YES 1
8 YES YES 2
3 Y= YES 2 1
10 YES YES ]
11 YES YES 2
12 Y8 YES 2
13 YES YES )

[1} Wumiber of samples recarded for TOGA_FCC (sample Inbi=1 52c)
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1.16.1.6. FDR-CVR Overlay

FDR-CVROverlay.pdf, FDR-CVR Overlay 3R2.pdf (21-June 2004, 040301 Flash

737 Cairo Mtg (public release version).pdf)
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1.16.1.7. Ailerons system

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

Boeing Proprietary information and will not be available for public use

167



CairoMarch04Slides (March Progress Meeting - Cairo).pdf

Lateral Control System
Function Schematic
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Lateral Control System
Function Schematic
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Lateral Control System
Function Schematic
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Lateral Control System
Function Schematic
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Lateral Control System
Function Schematic
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Lateral Control System
Function Schematic
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Aileron

BALANCE PAMEL
HINGE

BALAMCE PANEL BILERON HINGE FOLMT

R o=

-
ALLERON /
BALANCE PAMEL \ BALANCE TAB
SEALS VENT GAP
AILERON
WING TRAIL ING

EDGE

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

PQ294 FDR Control Wheel Position

Wheel Sweep Data

PQ294 Pre-Flight, Pre- & Post-Wheel Sweeps
Neutral Positions

@ Pre- Sweep Wheel
B Post-Sweep Wheel

70 -
;§ 60 =
7]
S 50
@ & 40
Q g 12
= D | 30
== 30
;? 20
@ 10 -
= 0
O 1 1

(Event)

Flights on FDR Data Set

Motes: Wheel Sweeps for flights 2, 3, 4, and 5 where left wheel first, then right wheel.
Wheel Sweeps for flights 1 and 6 - 13 where right wheel first, then left wheel.

Sister ship PQ481 did not have a valid FDR wheel parameter (binary data were all zeros).
Boeing Proprietary
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PQ294 FDR Control Wheel Position

Lateral Svstem Data

PQ294 Pre-Flight Wheel Sweeps Maximum Recorded Values
7 20-
E 70
$ 601
8 50+
5 40 4 O Max Right \Wheel
= 30 B Max Left Wheel
3 204
£ 104
2 0
E -10
Flights on FDR Data Set
PQ294 Pre-Flight Wheel Sweeps Maximum Recorded Aileron Deflections
25
,g e _ . . 2|:c| 2 . Zi ;,[, 21“, Fd| -
£ 1 r
s B Max TE up Aileron
% 10 B Max TE down Ailsron
g s
2
-
0
1 2 3 4 5 ] 7 8 ] nm n 12 13
(Event)
Flights on FDR Data Set

Notes: Maximum wheel deflection is +/- 87.5 degrees, 107.5 degrees with cable stretch
Maximum aileron deflection is +/- 20 degrees

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

PQ294 FDR Aileron Position

 Aileron Float from Airload

Left Aileron Position

(Degrees)

D e N O N R D

PQ294 (25 Hour FDR) Left Aileron Position
as a Function of Speed (~10,000 feet)

Computed Alrspeed

—a— Takeoff 1
—e— Takeoff 2
—a— Takeoff 3
Takeoff 4
—x— Takeoff &
—a— Takeoff &
—+— Takeoff 7
Takeoff &
Takeoff 9
Takeoff 10
Takeoff 11
Takeoff 12
Takeoff 13 (Event)

Right Aileron Position

(Degrees)

[ R S KR I SIS -

PQ294 (25 Hour FDR) Right Alleron Poslitlon
as a Functlon of Speed (~10,000 feet)

Computed Airspeed

—=— Takeoff 1
—a— Takeoff 2
—a— Takeoff 3
Takeoff 4
—w— Takeoff 5
—a—Takeoff &
—+—Takeoff 7
Takeoff &
Takeoff &
Takeoff 10
Takeoff 11
Takeoff 12
Takeoff 13 (Event)

Note: Positive Aileron is Trailing Edge Up
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PQ481 FDR Alileron Position
Aileron Float from Airload

Left Aileron Position

(Degrees)

L T S T N S

PQ481 (25 Hour FDR) Left Aileron Position
as a Function of Speed (~10,000 feet)

—u— Takeoff 1

—e— Takeoff 2

Takeoff 3

K

Takeoff 4

50 100 150 200 250 100 a5y | [akeofi

—a— Takeoff 6

—— Takeaoff 7

—+— Takeoff 8
Computed Airspeed Takeoff 9

Right Aileron
Position (Degrees)

PQ481 (25 Hour FDR) Right Aileron Position
as a Function of Speed (~10,000 feet)

—=— Takeof 1

—a— Takeoff 2

Takeoff 3

Takeof 4

20 100 150 200 250 300 abn |—%—Takeoff 5

—a— Takeoff 6

[T S U~ N NS )

—-— Takeoff 7

—+— Takeoff 8

Computed Airspeed Takeoff 9

Note: Positive Aileron is Trailing Edge Up
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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)

Boeing Proprietary information and will not be available for public use
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Aileron PCU EQA Report (Aileron PCU EQA Report.pdf)

Boeing Proprietary information and will not be available for public use
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1.16.1.8. Master Caution:

CairoMarch04Slides (March Progress Meeting - Cairo).pdf

Master Caution Discrete at Time 92465

Flight Controls
Low Quantity

Low Pressure

Feel Diff Press

Speed Trim Fail 1
Mach Trim Fail 1
Yaw Damper

Autoslat Fail

Hydraulics
Low Press — Elec Pump
Overheat — Elec Pump
Low Press — Eng Pump

RS
Fault
OonDC

DC Fail

Fue

Low Pressure 1
Filter Bypass.

APU
Low OIl Pressure
Fault
Overspeed 1

[N O N

RS N

Electrical
Low Oil Pressure
High Qil Temp
Standby Power Off
Transfer Bus Off
Bus Off

Overheat Detection
Engine1 overheat
Engine 2 overheat
APU Detection Inop

Anti-Ice
Window overheat
Pitot heat
Cowl Anti-lce

Doors
Fwd/Aft Entry
Equipment
Fwd/Aft Cargo
Fwd/Aft Service

Airstairs (not installed on PQ1294)

Legend
1 = unknown

2 = unlikely
3 = ruled out

1
1
1

1

[N N N

LW W

Engine
Reverser

PMC-Inop
Low Idle

Overhead

Equipment Cooling - Off 2
Emer Exit Lts-Not Armed 2

Flight Recorder - Off
Pass Oxy - On

Air Cond
Flt Deck Duct Ovht
Pax Duct Ovht
Dual Bleed
Wing-Body Overheat
Bleed Trip Off
Auto Fail
Off Sched Descent
Pack Trip Off

1

[ N G G S

]

3
3
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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

0| ma

HSI Display Options

65238

Full Rose

Plan Mode

Mode ‘
selected by
_Capt & FO

Expanded
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Boeing Proprietary

Display Settings from FDR

Signal Name | Bit True | Bit False | Capt | FO) l
FULL COMPASS ROSE SELECT NOT SEL 0 0
AIRPORTS SELECT NOT SEL 0 0
RTE DATA SELECTED  NOT SEL 0 0
WPT SELECT NOT SEL 0 0
NAV AIDS SELECT NOT SEL 0 0
SPARE SELECTED  NOT SEL
NAV MODE SELECTED SELECT NOT SEL 0 0
ILS (STD) MODE SEL ILS (STD) NOT SEL 0 0
VOR (STD) MODE SEL  VOR (STD) NOT SEL 0 0
PLAN MODE SEL PLAN MODE NOT SEL 0 0
ILS (MOD) MODE SEL ILS (MOD) NOT SEL 0 0
VOR (MOD) MODE SEL VOR (MOD) NOT SEL 1 1
MAP MODE SELECT MAP MODE  NOT SEL 0 0
160 MI RANGE SEL SET NOT SET 0 0
80 MI RANGE SEL SET NOT SET 0 0
40 MI RANGE SEL SET NOT SET 0 0
20 MI RANGE SEL D= NOT SET 1 0
10 MI RANGE SEL SET NOT SET 0 1
WXR DATA WXR SEL NOT SEL 0 Oto1 @

530-534
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HSI Scale Options

Range Range
selected by

Capt

selected by
FO .

Note:
Remaining information is Boeing Proprietary information and will not be available for
public use
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Times of Example Display Photos:

Times of Example Display Photos
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SU-ZCF
@ Time
92323

Takeoff
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SU-ZCF
(@ Time
92387

15t Hdg Sel point
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SU-ZCF
(@ Time
923415

AP Engage point
28 seconds after
previous photo

assumed
value for Hdg Sel
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SU-ZCF
(@ Time
92451

2nd Hdg Sel point

36 seconds after
previous photo
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SU-ZCF
@ Time
92470

near max
bank angle point

19 seconds after
previous photo
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M-Cab Flight Director Commands (Flight Director Results Boeing.xIs)

Boeing Proprietary information and will not be available for public use

197



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

Autopilot Engagement
Observations

* Engage Hold Interlocks
- essentially the same as pre-engage interlocks,
see table
- would need to have failed within the
3 seconds since engagement

« Engage Synchronization
- Syncs AP servo to aft quadrant
- FCC allows 4.0 seconds to complete

» Manually Disconnected

Boeing Proprietary
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Autopilot Engage Logic

Autopilot Engage & Engage Hold Interlocks

Pre- Engage
Engage Hold
Condition Prevent _Cause
Engage Disengage

Pitch CWS force greater than 5 |bs X

Roll CWS force greater than 2.25 Ibs X

Elevator Detent Pressure Switch Indicates Pressurized X

Aileron Detent Pressure Switch Indicates Pressurized X

Auto Stab Trim Cutout Switch in Cutout X X
Both Flap Switches and Stab Trim Motor don'’t agree as Flaps Up or as Flaps Down X X
Main Electric Trim Switch Activated X X
Aileron Force Limiter position does not agree with Flaps UP or Flaps Down X X
CAS Invalid X X
Uncorrected Altitude Invalid X X
26 VAC 400 Hz Invalid X X
MCP to FCC Bus Invalid X X
Pitch Angle Invalid X X
Pitch Rate Invalid X X
Roll Angle Invalid X X
Roll Rate Invalid X X
Baro Altitude Invalid (Prevents CMD only) X X
Elevator Detent Pressure Switch Indicates Non-Pressurized X
Aileron Detent Pressure Switch Indicates Non-Pressurized X
(Magnetic Heading OR TAS Invalid) AND

(Roll CWS) AND X X

_(Bank Angle <8 degrees)

Boeing Proprietary
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Autopilot Engage Logic

( Failure to Sync or Pressurize Scenarios

CMD light ON
1-Failure to synchronize 4.0 sec
2-sync in 0+ sec but fails to pressurize 3.5 sec

\3—sync in 4- sec but fails to pressurize 7.5 sec

Sync & Pressurize

Pre-Engage Interlocks Engage Hold Interlocks

N
| | e

Engage

Boeing Proprietary
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Autopilot Engage Attempt- with Time Aligned Data

Autopilot Engage Attempt

i Engams with Time Aligned Data
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Autopilot Engage Attempt- with CVR Data

Autopilot Engage Attempt
with CVR Data

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

Boeing Proprietary information and will not be available for public use
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Scenario 12 ver 2.ppt (Rev - 3 Feb 05)

Boeing Proprietary information and will not be available for public use
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Honeywell SP-300 DFCS B737-300.ppt

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

Honeywell Proprietary information and will not be available for public use
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1.16.1.9. Flash Airlines Al1236 RAM Simulator Configuration (Flash Airlines Al1236 RAM
Simulator Configuration.htm, Program_Pins.pdf)

Boeing proprietary information and will not be available for public use
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1.16.1.10. Boeing response to raised questions.doc
References
17833 (B-H200-17833-ASI 12 Feb 2004).pdf
CairoMarch04Slides (March Progress Meeting - Cairo).pdf
17848 (B-H200-17848-ASI 04 March 2004).pdf
Cairo March 04 Autopilot Flash 737 March Progress Meeting Flash 737 March
Progress
Flash Airlines Autopilot Answer to Questions - 31 Jan 2005.ppt
Answers to question_cairo meeting05.ppt
Action Item Response.ppt (Cairo meeting, 1-30-05 to 2-2-05)
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17833 (B-H200-17833-ASI 12 Feb 2004).pdf

Boeing proprietary information and will not be available for public use
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CairoMarch04Slides (March Progress Meeting - Cairo).pdf, 040301 Flash 737 Cairo Mtg

(public release version).pdf

AZ)

BI)

B2)

Lateral System-answers to questions

What is the effect of hydraulic systems failures on the flight controls?

Answer: The hydraulic system arrangement for the 737-300 flight controls is provided in the attached
figure. This figure shows which functions would be lost in the event of either an A or B hydraulic system
failure.

What are the aileron travel rates with various hydraulic system availability?

Answer: The aileron PCUs are significantly oversized. Because of this, aileron travel rates are not a
Junction of hydraulic system availability. i.e. aileron travel rates ave not significantly different whether
either or both hydraulic system is pressurized. For reference, the no load rate is approximately 54
degrees per second of aileron.

Correlation between control inputs and flight control surface deflections, with special emphasis on the
inconsistency of control wheel and aileron surface deflection as indicated by the FDR.

Answer: A kinematic consistency check and a simulator proof of match is being accomplished on the
accident data at Boeing. This work is still in progress, however, we have been able fo make a few
observations on the bias in control wheel position. There is a bias in control wheel position that shifis
over time, and possibly a scaling issue. Both issues are being firther analyzed for possible explanations.
@

Investigate the changes in aileron deflection bias.

Answer: The changes in aileron position bias are caused by the airload on the aileron reacting against
the wing cable run between the aileron and aileron PCU. Therefore, the bias in aileron position is due to
aileron hinge moment which varies as a function of airspeed. ©

Investigate the effect of flight control surface failures for surfaces like spoiler deflections that are not
recorded on the FDR.

Answer: The effects of various spoiler failures are being examined using the Boeing simulation. These
results are expected to be available for the next progress meeting in Cairo.

Boeing Proprietary
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Autopilot - Answers To Questions

Al) Why did the autopilot disengage?

B6)

Answer: There are three possible reasons why the autopilot disengaged: the engage
synchronization (actuator to suiface) failed to complete; the engage hold interlocks were
not satisfied; or it was manually disconnected. Based on the data recorded on the FDR, we
are not able to pinpoint which of these caused the autopilot to disengage. Additional
information on the details of the interlocks and their operation are provided in the Airplane
Maintenance Manual section 22-11-01 . @

Investigate the cause(s) for the autopilot disconnect.

Answer: See response fo question A1.

Investigate availability of autopilot during the captain’s requests for “autopilot, autopilot™.
Answer: The autopilot will not initiate the engage sequence if the A/P engage interlocks are
not satisfied (ref AMM 22-11-01 page 54). If the engage interlocks are not satisfied, the
attempt to engage (A/P button push) will not be recorded on the FDR. In the case of the
accident flight it's possible that forces on the column or wheel prevented the engage logic

from being satisfied. Additional information on the details of the interlocks and their

operation are provided in the dirplane Maintenance Manual section 22-11-01, @
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FD-answers to questions

A3) What does the FD command? Roll rate? Bank angle?

Answer.: The Flight Director (FD) produces a roll and roll rate command fo zero the error
benween the selected heading and the magnetic heading. ©

A5) What does the flight director do when the airplane bank angle exceeds the selected bank
angle limit?
Answer: It will produce a command to flv back to the desired bank angle. ©

A6) What does the flight director do when the airplane roll rate exceeds the intended roll rate?
Answer. It will produce a command to flv back to the desired bank angle. ©

AB) How is Selected Heading recorded on the FDR if it is being turned while the knob is being
moved)
Answer: The FCC transmits the Hdg Sel valie to the DFDAU at a rate of 20 times per
second. The DFDAU then takes the latest value once each 64 seconds and sends it to the
DFDR for recording. Thus, if Hdg Sel is dvnamically changing when the once-per-64-
seconds sample is taken, it will record the Hdg Sel value at the time the sample was taken.

B4) Investigate the cause for Hdg Sel disengage when the autopilot was engaged.

Answer: If the FD command is greater than 7 degrees at the time autopilot engagement is
attempted, the Heading Select mode will be reset and the roll mode will default to CWS.
According to the FDR data, this seems consistent with the probable flight director command
which existed when A/P engagement was initiated. ©

Boeing Proprietary
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Other-answers to questions

A4) Please provide the FMEA for the 737-300 autopilot and flight controls related to the roll axis.
Answer: The following documents were mailed to the NTSB, MCA and BEA:
D6-14070 737-300 Lateral Failure Analysis (7MB)
D6-37432 737-300 Autopilot Failure Analysis (20MB)

A9) Is the hydraulie pump capable of outputting 5000 psi of pressure?
Answer: The following two failures are required In order to reach 5000 psi: /1/ pump
compensator failed open (full flow), and /2/ system relief valve failed closed. For the
hydraulic system pressure display, inange is considered to be from -100 to 4,100 psi, so
5000 psi would be out of range. If the system were to actually go to 5000 psi, the affected
hydraulic pressure display (on the EIS) would slew to it’s lower stop, hold for 2 seconds
then the pointer would disappear and dashes would appear in the display.

( A10) What caused the Master Caution discrete late in the flight?

Status: The Master Caution discrete occurs at time 924635 in the FDR data file received by
Boeing. There are over 40 inputs that could have caused this discrete to be set. We are still
evaluating the possible causes of the setting of this discrete, and expect to have an update

Jfor the next progress meeting in Cairo. We did notice that the Master Caution discrete was

set several times on previous flights. Airplane records, such as technical log entries, may
record the reason for previous Master Caution events. These records may help isolate why

k the Master Caution was set at time 924635 in the accident flight. )
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Displays-answers to questions

B35) Investigate the possible failure modes of the Flight Director indicator.

Status: This is being researched. We will have some preliminary data available to discuss
during the next progress meeting in Cairo.

Boeing Proprietary
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17848 (B-H200-17848-ASI 04 March 2004).pdf, 17848 (public release).pdf

Enclosure to B-H200-17848-ASI

Responses to Queries
Flash Airlines 737 SU-ZCF Accident at Sharm el Skeikh — 3 Jan 04

Questions from 1 March 04

1)

2)

3)

4

How is drift angle matched in KINCON with corrected accelerations?

Response: Wheel-well based accelerometer data recorded on the FDR are
integrated and converted into a ground speed vectors and altitude.
Using IRU information, the ground speed vectors are converted into a
drift angle and ground speed. The calculated altitude, drift angle and
ground speed are then compared to the recorded altitude and the
FMC's recorded drift angle and ground speed. Differences between
the two sets of data are minimized by calculating a unique but constant
acceleration bias for each axis. The biases are then applied to the
recorded accelerometer data. The biases were calculated based on
minimizing the error over the entire accident flight.

With the simulator match data vs FDR data, at the end of the flight when rolling

back towards wings level, time 92470 thru the end of data, why does the FDR data

show the oscillatory motion, but the simulator match does not?

Response: The simulator match is an iterative process in which the difference
between the simulator behavior and the recorded FDR data is used as
a feedback (with a specific gain) to revise the simulator control inputs.
In general, a lower gain produces smoother control inputs (lower
frequency content) while a higher gain is required to match highly
dvnamic maneuvers, but can produce significant noise. The gain used
in this iteration was chosen to best match the behavior in the time
period from 92337 to 92470. Increasing the gain to match the highly
dynamic portion of the flight after time 92470 would have introduced
significant noise into the earlier portion of the simulation.

From FDR time 92470 thru the end of data, are the aileron rates seen on the FDR

within the capability of the system (i.e. 1s it real)?

Response: Yes, the aileron rates seen at the end of the FDR data are within the
capability of the system.

With respect to the FDR recorded wheel position data, the wheel bias in the air,

Just after takeotf, is different on the accident flight than the previous tlight, Why?

Response: The bias in the recorded control wheel signal appears to change on
numerous occasions. As noted in the earlier presentation material, the
bias changes during the control wheel sweep prior to every takeoff. In
addition, the bias appears to change during every climb out, typically
between takeoff and flaps up. Furthermore, the bias also appears to
change just prior to landing, either during descent or approach. See
attached slides that show the changing wheel bias for the accident
flight and the previous flight. Similar behavior is noted in all flights,
including the first recorded landing, control sweep and takeoff from
Abu Simbel. The behavior of the recorded FDR wheel signal appears
consistent with a slipping svnchro body.

Boeing Proprietary Page |
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5)

Enclosure to B-H200-17848-ASI

Responses to Queries
Flash Airlines 737 SU-ZCF Accident at Sharm el Skeikh — 3 Jan 04

What equation is Boeing using to convert raw data into EU for Wheel Position?
Response: The conversion steps are as follows:
1. The raw data is first converted to a signed quantity using two's
complement.
2. The signed counts (C) are converted to synchro degrees (S) using
the formula: S=C *360/1024
3. The synchro degrees (S) are converted to degrees of wheel (W)
using the formula: W=5*150.7663958 /180

Additional Information: The control wheel sensor on this airplane is a synehro.
The synchro signal is interpreted by the FDAU and passed to the flight recorded
as counts. Different FDAUs interpret the synchro signal differently. SU-ZCF was
equipped with a Sundstrand FDAU which interprets the synchro linearlyv. Other
FDAU's (e.g. Teledvne) use a non-linear interpretation of synchre data. For
Sundstrand FDAU's (and any other that interprets synchros linearly), the correct
conversion for wheel data is a linear one such as the one shown above in step 2.
For a Teledvne FDAU, a non-linear conversion is required. This conversion is
built into the RAPS program and is called "dc TELEDYNE SYNCHRO". It
would not be appropriate to use this fumction for converting data from a
Sundstrand FDAU, such as the SU-ZCF data. In examining the FFD file
provided, it appears that this function is being used to convert control wheel data.
This conversion will introduce some errors as shown in the attached plots.

The MCA also provide a sheet of paper titled "Analog Signal Description” dated
24 May 1991, with the notation "Project BS7372". The data in this sheet appears
to match the D6-55333 data for the 737-2 data frame with 2 exceptions:

D6-55333 defines control wheel as a 10 bit signal. BS7372 lists the signal as a 12
bit signal. The lower two bits of the actual datafiame are used to discrete bits. If
borth these bits are set, than a wheel position error of ~0.22 degrees will result.

The scaling of the BS7372 differs by a small amount from that of D6-55333.
Note: The BS7372 sheet lists separate "Breakpoints" in the data. These "break
points" exist to account for the signed nature of the signal (it wraps around from
maximuni counts back to zero). The function of the "break point” in the BS7372
data is accomplished by the twa's complement function listed above and that also
exists in the RAPS conversion listed in the FFD file provided.

Boeing Proprietary Page 2
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6)

7)

8)

9)

Enclosure to B-H200-17848-ASI

Responses to Queries
Flash Airlines 737 SU-ZCF Accident at Sharm el Skeikh — 3 Jan 04

Please provide a schematic showing the dual concentric control valve in the
aileron PCU, and how it attaches to the PCU input rod.
Response: Schematics provided.

What bias springs are present on the PCU valve, and which direction are they
biased?
Response: Schematics provided.

Is there any delay between the time the autopilot is disconnected and when the

disconnect warning 1s 1ssued.

Response: The MCP monitors the CMD and CWS discretes from the FCC and
immediately sets the warning (light and aural) when an autopilot
disconnect is detected.

What method does Boeing use to perform differentiation on flight data? Is there

software available for purchase, or what is our algorithm?

Response: Without knowing the specifics of the differentiation in question, we can
provide a very general answer. Because of the inherent noise
associated with differentiation, Boeing tends to avoid differentiation of
recorded signals where possible. In some cases, when dijfferentiation
is required, we have first modeled the recorded data with a curve fit
known to have continuous derivatives and then performed the
differentiation on the fitted curve. In other cases, it is possible to take
advantage of the known behavior of specific phvsical quantities and
required relationships between different recorded signals when
differentiation is required.

Questions from 2 March 04

1

2)

3)

Relative to the photo at time 92415, does the "CMD" and "CWS R" text appear on

the EADI immediately when the emd button is pushed or does it wait until the

FCC has completed sync & pressurize (1.e. connected to system)?

Response: Immediately when CMD is received from the MCP (button push or
paddle lift) the FCC retransmits it to the EFIS processor for display on
the EADI.

Would the roll FD bar really disappear when Hdg Sel was re-set during AP
engage. The photo shows the bar gone because Hdg Sel had reset.
Response: Yes, the FD bar will be biased out of view in this situation.

How does CWS R mode work?

Response: In CWS R, the autopilot will enter Heading Hold if the bank angle is
less than or equal to 8 degrees or Bank Angle Hold if bank angle is
greater than 8 degrees (if bank angle is greater than 30 it will return
the airplane to 30).

Boeing Proprietary Page 3
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Enclosure to B-H200-17848-ASI

Responses to Queries
Flash Airlines 737 SU-ZCF Accident at Sharm el Skeikh — 3 Jan 04

4)  Relative to the photo at time 92470, does the EADI have the feature that forces the
blue/brown line to always be present, even in unusual attitudes?
Response: Yes, the forced biue/brown interface is present unless pitch attitude
exceeds 85 degrees (up or down), at which point it is removed.

Boeing Proprietary Page 4
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| Question /4/ |
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B ALE, Wheel bias shifts during landing at SSH, control sweep on ground at
farch U4, 2004 SSH, and takeoff on accident flight from SSH.
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| Question /4/ | HEA 737 SU—ZCF x
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Wheel bias shifts during landing at VCE, control sweep on ground at
SSH, and takeoff on previous flight from VCE.
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| Question /4/ ]
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ABC, and first recorded takeoff from ABS.
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Question /5/

Control Wheel Conversions

150

100

o
o

—|inear Synchro
= Project BS7372

Note:

‘The "Project BS7372" signal is defined as
a 12-bit signal (0-4095 counts). DE-35333
defines the control wheel signal as a 10
bit signal (counts). To show comparison,
the "Project BS7372" signal has been
-100 plotted on a 10-bit scale with the other
signals.

g

Control Wheel Position (deg)
o

-150 T T T T T T T T r T T r T T
o 64 128 192 256 320 384 448 512 576 640 704 768 832 8096 960 1024

Counts
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Question /5/

Control Wheel Position {deg)

110

100

90

80

70

60

50

40

30

20

Control Wheel Conversions

| inear Synchro
——RAPS
= Project BS7372

Note:
The "Project BS7372" signal is definedas |

a 12-bit signal (0-4095 counts). D&-
55333 defines the control wheel signal as

a 10 bit signal (counts). To show
comparison, the "Project BS7372" signal
has been plofted on a 10-bit scale with

the ather signals.

128

180 192 224 256 288 320 352 384
Counts

Boeing Proprietary

225



'Question /8/]

Autopilot Disengagement
with Time Aligned Data

Autopilot Disengagement Autopilot Disconnect Warning

Uncertainly \ / Uncertainty

- - - - . . - e
AP Off
- N = AIP Off
(> = e AP Warn
AP Engaged - FCC eNg
AP Warning
£v 7r H—r
410 4;2 4;4 4;8 4;0 452 424
Time (sec)
0.97 [«—j=» 0 64 Based only on FDR data, the delay
between the autopilot disengagement
- » 1.61 and the disconnect warning is between

0 and 1.61 seconds.
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Cairo March 04 Autopilot Flash 737 March Progress Meeting Flash 737 March Progress

Boeing proprietary information and will not be available for public use
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Flash Airlines Autopilot Answer to Questions - 31 Jan 2005.ppt

Boeing proprietary information and will not be available for public use
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Answers to question_cairo meeting05.ppt

Boeing/ Honeywell proprietary information and will not be available for public use
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Action Item Response.ppt (Cairo meeting, 1-30-05 to 2-2-05), Boeing Action Items of 30
January (public release).ppt

Question 1

Does the aileron PCU bypass valve interconnect the extend and retract side of the main ram
when no hydraulic pressure is available?

What is the correct hydraulic schematic for the PCU?

Question 2

Q) Reference Scenario 9 - What will happen to lateral trim capability after the 12 degrees of
lost motion is taken up?

A) Lateral trim capability will be limited to +/- 12 degrees of wheel. The force required to
break out the transfer mechanism (50 Lb) is in excess of the feel and centering force (~20 Lb
peak).

Question 3

What is the airplane level effect of lateral control scenario #9 (spoiler control drum jammed
at neutral)?

Boeing to run desktop simulation

Question 4
Provide proposed corrections to scenario #10 write up
See rewrite.

Question 5

Q) Reference Scenario 9-10 — What is breakout force of the aileron spring cartridge?
A) Breakout force of the aileron spring cartridge (reflected at the control wheel) is
approximately 16 Lb.

Question 6

Q) Reference Scenario 16 — What is the effect of a failure in the PCA input rod (A or B)?

A) There is no functional effect of a single failure in the PCA input rod. The entire input rod
and fasteners are dual load path. The effect of a multiple failure depends on the position of
the primary slide at the time of the failure. Worst case effect is a rate jam of the affected
PCU, causing a force fight with the other PCU and stalling of both PCUs. Control of spoilers
is available from the FO side if the transfer mechanism is broken out. Lateral trim will not be
available. Depressurizing the affected PCU will restore normal control.

Question 7

Q) Reference Scenario 17 — What is the effect of a jam between the primary and secondary
slide in the aileron PCA?

1. If the primary slide and secondary slide jam together near neutral, the effect is a minor
reduction in rate capability.

2. If the jam occurs away from neutral, the feedback motion of the PCU will cause the
primary and secondary slides to counter each other (crossflow condition). At a full crossflow
condition, the PCU will lose rate capability and be backdriven by the unaffected PCU.
Question 8

Q) Reference Scenario 18 — What is the effect of a jam between the secondary slide and the
sleeve in the aileron PCA?
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1. If the secondary slide jams near neutral, the effect is a minor reduction in rate capability.

2. If the jam occurs away from neutral, the feedback motion of the PCU will cause the
primary and secondary slides to counter each other (crossflow condition). At a full crossflow
condition, the PCU will lose rate capability and be backdriven by the unaffected PCU.

Question 9, 10

Q) Reference Scenarios 20, 21 — What is the effect of a piston to cylinder jam in the aileron
PCA?

The effect is same as a jam elsewhere in the captain’s side aileron control path. The FO must
break out the transfer mechanism and aileron spring rod to move the spoilers. Aileron control
is limited to deflections within the valve stops.

Question 11
Provide proposed corrections to scenario #34 write up
See rewrite.

Question 12
Provide proposed corrections to scenario #36 write up
See rewrite.

Question 13

Provide proposed corrections to scenario #47 write up
See rewrite
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1.16.2. Tests and researches conducted by NTSB:

c.wheel Dennis Grossi NTSB.ppt

Flash Air
Control Wheel Sensor
Evaluation

Dennis Grossi NTSB
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Introduction

Define Sensor Malfunction
Evaluate Data Quality
Validate Control Wheel Adjustments

6/28/2005
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Discussion Points

Fact - Control Wheel Sensor Maximum Minimum Values
Recorded on 25-Hours of FDR data (-2.237deg to 81.5 deg)

Theory - Control Wheel Sensor Moved Freely Within Active
Range (-2.237 and 81.5 degrees.), But due to Internal Binding
of Rotating Components will not Exceed this Range.

Theory - Control Wheel Inputs Outside of Active Range Cause

Sensor to Rotate in Mounting Bracket and Reposition Control
Wheel Sensor/Cockpit Control Wheel Offset.

Theory - Rapid Control Wheel Inputs Will Also Cause Sensor to
Shift in Mounting Bracket.

Theory - Control Wheel Sensor Values Can Be Used to
Evaluate Crew Inputs When Sensor Offset can be Derived
From Known Control Wheel Position (i.e. Before and After
Preflight Control Checks, O - Aileron Deflection.)

6/28/2005
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Discussion Points (cont.)

Control Wheel Position Sensor is a synchro with a range of 0 to
360 degrees or +- 180 degrees.

Full Range of Control Wheel as expressed in sensor units
(synchro angles) is +- 128 degrees.

Full Range of Control Wheel Travel as measured in cockpit is
+- 107 degrees.

The following discussion will reference sensor units only

(ie, synchro angles +- 128 degrees)

Theory — Control Wheel Position (Cockpit) values recorded
during accident flight can be corrected to actual by applying the
following offsets:

From Frame 92250 to 92361.92 subtract 17.5444 deg.
From Frame 92362.42 to 92445 subtract 28.9 deg.

From Frame 92446 to end of data 28.9 deg sensor offset
may not apply due to rapid control wheel inputs.
6/28/2005
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Control Wheel Position Sensor
Values for Neutral Aileron Before
& After Preflight Control Checks

Time in Seconds Control Wheel Position Control Check
Before Check After Check
1 3713 29.4466 16.7846 Rt. To LT.

5568 312134 | 0 | ltToRt |
7801
4] 5789
12124
6 14134
17431
8 27682
9 30419

6/28/2005
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Binding Sensor Theory

Active Range

Referenc!

Control Wheel =0

FDR Synchro=0

Rotation of Sensor =0
T

Control Wheel = Full Lt. -128 deg.
FDR Synchro=-2.24
Rotation of Sensor = 125.76

(@]
5
2
s
3
i
[
-]
3
=
¥
2
E]
3
=
S

-2..24 Deg

N \
Sensor Cl
Airframe
Pulley / / N
Cable To 815 Deg
Control Wheel

Control Wheel = Full Rt 128 deg.
FDR Synchro=81.5
Rotation of Sensor = 172.26 Rt.

Control Wheel =0
FDR Synchro=-2.24
Rotation of Sensor =45 Lt.

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

6/28/2005

Control Wheel =0
FDR Synchro=39.6
Rotation of Sensor

-2..24 Deg

=396

Control Wheel = 125.76Lt.
FDR Synchro=0
Rotation of Sensor From A=86.4 Lt.

Control Wheel = Aprx. 128 Rt.
4

FDR Synchri
Rotation of Sensol

175.86 Rt.

Control Wheel =0
FDR Synchro=0.45

Rotation of Sensor From C=44.5Lt.
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Evaluation of Preflight Control Wheel Check (Starting to the Rt.)

-2.24 Deg
\

Control Wheel
FDR Synchro=39.0

Rotation of Sensor = 39.0 Control Wheel =

FDR Synchro=75

Rotation of Sensor Aprx. =85 Rt.

C.
D
A
B

-2.24 ™

s Control Wheel = Aprx 128 Lt. Control Wheel
FDR Synchro=-1.34 FDR Synchro=
Rotation of Sensor From B =172.26 Lt. Rotation of Sensor (over shot 0) = 184 Rt.

6/28/200 .

240



SrEF-20

241



242



Cross Plot — Aileron Pos. (Comb.) vs Control Wheel Pos.

Flash Air Aileron Pos. vs Control Wheel Pos.

6/28/2005
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1.16.3. Tests and researches conducted by BEA
(Trajecto_may05.jpg)
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1.16.4. Tests and researches conducted by MCA:

Spatial Disorientation®

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

Contents

COMMON TERMS OF SPATIAL DISORIENTATION

- SPATIAL DISORIENTION
-  SENSORY ILLUSION
- VERTIGO

TYPES OF SPATIAL DISORIENTATION

- TYPE I (UNRECOGNIZED)
- TYPE Il (RECOGNIZED)
- TYPE 111 (INCAPACITATING)

EQUILIBRIUM MAINTENANCE

-  VISUAL SYSTEM

- VESTIBULAR SYSTEM

- SEMICIRCULAR CANALS

- PROPRIOCEPTIVE SYSTEM

VISUAL ILLUSIONS

- RELATIVE-MOTION ILLUSION

- CONFUSION WITH GROUND LIGHTS

-  FALSE HORIZON ILLUSION

- HEIGHT-DEPTH PERCEPTION ILLUSION
- CRATER ILLUSION

- STRUCTURAL ILLUSIONS

- SIZE-DISTANCE ILLUSION

-  FASCINATION (FIXATION) IN FLYING
- REVERSIBLE PERSPECTIVE ILLUSION
- ALTERED PLANES OF REFERENCE

- AUTOKINESIS

- FLICKER VERTIGO

VESTIBULAR ILLUSIONS
- SOMATOGYRAL ILLUSIONS
e Leans
* Graveyard Spin
e Coriolis Ilusion

- SOMATOGRAVIC ILLUSIONS

* Oculogravic Illusion
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¢ Elevator Illusion
* Oculoagravic Illusion

PROPRIOCEPTIVE ILLUSIONS
PREVENTION OF SPATIAL DISORIENTATION

TREATMENT OF SPATIAL DISORIENTATION
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Spatial Disorientation

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

COMMON TERMS OF SPATIAL DISORIENTATION
SPATIAL DISORIENTION

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

SENSORY ILLUSION

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

VERTIGO

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

TYPES OF SPATIAL DISORIENTATION
TYPE | (UNRECOGNIZED)

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

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

« There may be no indication of aircraft-control malfunction. The aircraft is
performing normally.

248



« An example of this type of SD would be the height-/depth-perception illusion
when the pilot descends into the ground or some obstacle above the ground
because of a lack of situational awareness.

TYPE Il (RECOGNIZED)

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

« The pilot may feel that a control is malfunctioning.

« The pilot may perceive an instrument failure as in the graveyard spiral, a
classic example of Type Il disorientation. The pilot does not correct the
aircraft roll, as indicated by the attitude indicator, because his vestibular
indications of straight-and-level flight are so strong.

TYPE 111 (INCAPACITATING)

9-6. In Type |11 spatial disorientation, the pilot experiences such an overwhelming sensation
of movement that he or she cannot orient himself or herself by using visual cues or the
aircraft instruments. Type 111 spatial disorientation is not fatal if the copilot can gain control
of the aircraft.

EQUILIBRIUM MAINTENANCE

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

VESTIBLALAR
SENSE

PROPRIOCE PTIVE BOOY QORIENTATICNN
BEMSE AND BALAMNCE

Figure 9-1. The Three Equilibrium Systems
VISUAL SYSTEM
9-8. Of the three sensory systems, the visual system is the most important in maintaining

equilibrium and orientation. To some extent, the eyes can help determine the speed and
direction of flight by comparing the position of the aircraft relative to some fixed point of
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reference. Eighty percent of our orientation information comes from the visual system.
(Chapter 8 contains information about the eye).

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

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

VESTIBULAR SYSTEM

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

SEMICIRCULAR CANALS

AUDITORY
NERVE
(to brain)

COCHLEA

" EXTERNAL
i CANAL

EUSTACHIAN
' TUBE

AURICLE OTOLITHS

(inside)

)\

.,
=— OPENING TO THROAT

Figure 9-2. The Vestibular System
Otolith Organs

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

OTOLITH
CRYSTALS

Figure 9-3. The Otolith Organs

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

OTOLITH
MEMBRAME

> MACLUILA

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

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

TRUE SENSATICN TRUE FENSATION

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

FALSE SENSATION OF TILT BACKWARD

Figure 9-6. False Sensation During Backward Tilt
SEMICIRCULAR CANALS
9-16. The semicircular canals of the inner ear sense changes in angular acceleration. The

canals will react to any changes in roll, pitch, or yaw attitude. Figure 9-7 shows where these
changes are registered in the semicircular canals.

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

9-17. The semicircular canals are situated in three planes, perpendicular to each other. They
are filled with a fluid called endolymph. The inertial torque resulting from angular
acceleration in the plane of the canal puts this fluid into motion. The motion of the fluid
bends the cupula, a gelatinous structure located in the ampulla of the canal. This, in turn,
moves the hairs of the hair cells situated beneath the cupula. This movement stimulates the
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vestibular nerve. These nerve impulses are then transmitted to the brain, where they are
interpreted as rotation of the head. Figure 9-8 shows a cutaway section of the semicircular
canal.

SEMICIRCULAR CRNAL

Figure 9-8. Cutaway View of the Semicircular Canals

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

NQ TURN

MO SENSATION TRUE

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

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

ACCELERATING
CLOCHWISE
TURN

SENSATION i
OF CLOCKWISE TURK IIl TRUE
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Figure 9-10. Sensation During a Clockwise Turn

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

FPROLOMGED, CONSTANT
CLOCKWISE TURN

MO SENSATION | FALSE

Figure 9-11. Sensation During a Prolonged Clockwise Turn

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

STOPPING / SLOWING OF
CLOCKWISE TURN

ARRBOWE SHOW >
MCVEMENT OF FLUID

= g

g | 'y

SENSATION OF
COUNTERCLOCKWISE TURN FALSE

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

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

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

RELATIVE-MOTION ILLUSION

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

CONFUSION WITH GROUND LIGHTS

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

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

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

Figure 9-14. False Horizon Illusion
HEIGHT-DEPTH PERCEPTION ILLUSION

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

CRATER ILLUSION

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

STRUCTURAL ILLUSIONS

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

SIZE-DISTANCE ILLUSION

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

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

REVERSIBLE PERSPECTIVE ILLUSION

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

ALTERED PLANES OF REFERENCE

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

Figure 9-17. Altered Planes of Reference

AUTOKINESIS

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

FLICKER VERTIGO

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

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

SOMATOGYRAL ILLUSIONS

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

Leans

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

Graveyard Spin

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

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

Coriolis Hlusion

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

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

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

9-44. Simultaneously, the two other canals are brought within a plane of rotation. The fluid
stimulates the two other cupulas. The combined effect of the coupler deflection in all three

canals creates the new perception of motion in three different planes of rotation: yaw, pitch,
and roll. The pilot experiences an overwhelming head-over-heels tumbling sensation.

SOMATOGRAVIC ILLUSIONS

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

Oculogravic Illusion

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

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

Oculoagravic Illusion

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

PROPRIOCEPTIVE ILLUSIONS

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

WHILE BIRCREWS ARE IN CONTACT
WITH THE EARTH, THE PULL OF
GRAVITY SQUEEZES PRESSURE
SEMNSDRS IN VARIQOUS PORTIONS
OF THE BODY, TELLIMG THEM IN
WHICH DIRECTION THE EARTH LIES

GRAVITY PLUS
CENTRIFUGAL
FORCE

ACCELERATION

_,"H- AMGULAR

IN FLIGHT, HOWEVER, GFORCES
COMBINE WITH THE PULL OF
GRAVITY TD MAKE THE "SEAT-DF-
THE-PANTS" SENSE UNRELIABLE AS
AN ATTITUDE INDICATOR.

Figure 9-22. Proprioceptive Illusions

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

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

« Trust the instruments.

« Avoid fatigue, smoking, hypoglycemia, hypoxia, and anxiety, which all
heighten illusions.

«Never try to fly VMC and IMC at the same time.

TREATMENT OF SPATIAL DISORIENTATION

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

« Refer to the instruments and develop a good cross-check.

« Delay intuitive actions long enough to check both visual references and
instruments.

« Transfer control to the other pilot if two pilots are in the aircraft. Rarely will
both experience disorientation at the same time.
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Note:
The following references are made available for the specialized investigation group to assist
in the studies.

- Surviving Spatial Disorientation

- Spatial Disorientation, From Wikipedia, the free encyclopedia.

- Spatial Disorientation -Why you shouldn’t fly by the seat of your pants

- Spatial Disorientation Deaths of Visual Flight Rules Pilots: J. F. Kennedy, Jr., et. al.
- Spatial Disorientation Stories, From AVWEB Question Of The Week
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1.16.5 Systems examination:

1.16.6

1.16.7

1.16.5.1

1.16.5.2

1.16.5.3

1.16.5.4

1.16.5.5

1.16.5.6

1.16.5.7

Cause(s) for the autopilot disconnect

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

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

(Refer to 1.16.1. (Tests and Researches), Boeing response to the
raised questions, enclosure to B-H200-17833-ASI Question B4)

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

(Refer to 1.16.1. (Tests and Researches), Cairo March 04 Autopilot
Flash 737 March Progress Meeting Flash 737 March Progress,
Estimated Autopilot Availability, Boeing response to the raised
questions, enclosure to B-H200-17833-ASI Question B6)

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

Relevant information to be added upon Human Factors Group
discretion

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

(Refer to 1.16.1. (Tests and Researches), Honeywell SP-300 DFCS
B737-300.ppt file, and Flash Airlines Presentation SP-300 DFCS
Health Monitoring Honeywell.ppt file)

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

(Refer to 1.16.1. (Tests and Researches), Boeing AMM 22-03-00, 22-
04-00)

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

CVR examination:

1.16.6.1

1.16.6.2

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

(Could not be identified)

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

121.5 recording has been checked, no such message was recorded

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

1.16.8 PCU inspection and teardown (EQA report):
(Refer to 1.16.1.7. Aileron system)
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1.17 Organizational and Management Information
1.17.1. Flash Airlines
1.17.1.1. Flash Airlines Air Operator Certificate (AOC)

ARAB REPUBLIC OF EGYPT
i MINISTRY OF CIVIL AVIATION

 MIROPERATOR CERTIFICATE

| T his certtf es that

FLASH AIRLINES

1S

5 operating regulations and rules prescribed thereunder for the issuance of
7 this  certificate and is hereby authorized to conduct Air-Carrier operation
in accordance = with said operating regulations and rules prescribed
thereunder . and the terms, conditions and lzmztatzons _contained in the
R attached Operation Specifications.

4. . This certificate is not transferable and, unless sooner surrendered, suspended
or revoked, shall continue in effect until February 23, 2004 or terminated .

“Pilot / Saleh Moussa
SALEH . A - Moussh
Head of Operatzons & Air Transpor{:;

00-2~. 2003

CERTIFICATE NO.: 18
CERTIFICATE ISSUE DATE : February 24,2000

Has met the requirements of the MINISTRY OF CIVIL AVIATION and related
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1.17.3. Relevant Flash Airlines procedures:
1.17.3.1 Flash Airlines procedures regarding use of autopilot when
recovering from unusual attitudes
Refer to Flash Airline FOM (Ops Group)
1.17.3.2 Flash Airlines procedures regarding Upset Recovery training
MCA requirements regarding Upset Recovery are not mandatory.

Refer to Flash Airline FOM (Ops Group)

1.17.3.3 Flash Airlines procedures regarding “training about PNF assuming
control when the PF is not responding to situations, callouts"
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. FLASHAIR

CHAPTER 4 FSH-4.1.1
CREW HEALTH PRECAUTIONS

4. CREW HEALTH
PRECAUTIONS

A crew member's
sicknessl/iliness, his feeling
unwell/indisposed or the
impairment of his senses and
reflexes by narcotics, drugs or
pharmaceutical
preparations/medicaments have
quite often contributed to inci-
dents and accidents.

Therefore, crew health is of the
highest importance and has a
direct impact upon flight safety.
This is reflected in very stringent
requirements for regular medical
examinations and medical
certificates. It hardly needs to be
mentioned that living health -
consciously is in the self-interest
of every crew member.

Note: For incapacitation of crew
members

crew member shall not perform
duties on an aeroplane if he is in
any doubt of being able to
accomplish his assigned duties,
or if he knows or suspects that
he is suffering from fatigue, or
feels unfit to the extent that the
flight may be endangered.

4.1 Incapacitation of Crew
Members

4.1.1 Definition

Incapacitation of a crew member
is defined as any condition
which affects the health of a
crew member during the
performance of duties -
associated with the duty/position
assigned to him - which renders
him incapable of performing the
assigned duties.

The definition includes either
total or partial incapacitation
which does not allow the
fulfilment of duties in the
"normal" way.

4.1.2 General

In-flight pilot incapacitation is a
valid safety hazard and has
already caused many accidents.
Incapacities have occurred more
frequently than other
emergencies which are the
subject of extensive training
(such as engine failure, cabin
fire etc). Aviation history and
statistics indicate that
incapacities may occur in all age
groups and during all phases of
the flight. There are many forms
of incapacitation ranging from
obvious sudden death to a
lingering and difficult to detect
partial loss of functions.

4.1.3 Types of Incapacitation
Obvious incapacitation;
means total functional failure
and loss of capabilities. This
generally will be easily de-
tectable and will be a
prolonged condition. Among
the possible causes are heart
disorders, severe brain
disorders, severe internal
bleeding, etc.

Subtle incapacitation; this
may be considered a more
significant operational hazard,
because it is difficult to detect
and the effects can range
from partial loss of functions
to a complete uncon-
sciousness. Possible causes
might be minor brain seizures,
hypoglycemia (low blood
sugar), other various medical
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. FLASHAIR

CHAPTER 4 FSH-4.1.2

CREW HEALTH PRECAUTIONS

disorders or preoccupation
with personal problems. Since
the crew member concerned
may not be aware of, or
capable of rationally
evaluating his situation, this
type of incapacitation is more
dangerous!

4.1.4 Causes and Effects

As explained before,
incapacitation may range from
minor cases of physiological up-
sets associated with intercurrent
mild disease or mental stress
which may result in reduced
levels of judgement or physical
coordination up to a complete
collapse.

Among the causes for a mild
incapacitation one may list:
Body pains such as toothache,
headache, gastroentehtis, the
delayed effects of alcohol, drugs
or medication, common
disorders such as a cold, etc.
Heart troubles, an acute infec-
tion thrombosis, epilepsy,
hypoglycemia (extremely low
level sugar) and others belong
to the more serious causes of a
sudden collapse. At least one
incident is known, where a crew
member had a heart attack right
after his aviation medical
examination, so a passed
medical exam is not a
guarantee!

It is obvious that living more
health consciously may reduce

tha muimhar nf Arciirrancrace nf

also the avoidance of stress in
your business and private life.
Chapter 4.1 covers the subject
of health precautions.

4.1.5 Recognition of an
Incapacity

An early recognition of a
incapacity is of outmost
importance. A silent collapse will
hardly be detected during
normal activities (for instance
during the cruise phase of a
flight), as communications may
sometimes be reduced to a
minimum. This requires that all
crew members monitor each
other very closely.

"Closely" means, observing the
other crew members for any
"abnormal" reaction/action or
behavior. One good method is to
use the so called "TWO
COMMUNICATION RULE". This
simply means, that one crew
member's comment must be
answered by the other crew
member(s).

If - for instance - the PNF reports
the aeroplane being left of
course, it is essential, that the
PF not only corrects this
problem but also confirms this
verbally. If a crew member
doesn't answer any question or
checklist item

in the normal way, there is
reason to believe that there
might be the beginning of a
subtle incapacitation.
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crew member incapacitation.
This includes avoidance of
drugs, moderate consumption of
alcohol, adequate rest time -and
its proper use for recreation -
adequate sleep and nutrition but

rere I1s an inusuaton or e use
of the Two Communication Rule:

1. the PNF, for example,
notices the airplane is left of
course,
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CHAPTER 4 FSH-4.1.3

CREW HEALTH PRECAUTIONS

2. the PNF notifies the PF of
the abnormal condition (the
first communication), but

3. the PF does not respond in
any manner (verbally or by
correcting the flight path),

4. the PNF repeats the
abnormal condition to the PF
(the second communication),

5. the PF again fails to’
respond,

6. after the PF fails to respond
to the second
communication, the PNF
should assume the PF is
incapacitated and should
take action as described in
Section 4.1.6

At the worst he may simply have
fallen asleep.
Other symptoms of the
beginning of an incapacitation
are:

incoherent speech;

strange behaviour;

irregular breathing;

pale fixed facial expression;

jerky motions that are either
delayed or too rapid.

If any of these are present,
incapacitation must be
suspected and action taken to
check the state of the crew
member.

4.1.6 Actions to be taken
when an incapacity is
recognised.

First Step

» take over control of the
aeroplane by announcing "l
have control”,

» engage autopilot,

* declare an urgency or
emergency -whichever is
applicable -,

« have an incapacitated
cockpit crew member
removed from his seat. In
any case his seat should be
moved fully back to prevent
obstruction of flight controls,
switches, levers, etc. The
help of other crew members
or passengers might be
required,

e if necessary, reset COM and
NAV to your side

Second Step

« take care of the
incapacitated crew member
by trying to provide first aid
(ask if doctors or other
medical persons are
aboard),

s arrange a landing as soon as
practicable after considering
all pertinent factors,

* arrange medical assistance
after landing

* giving as many details about
the condition of the affected
crew member as possible.

Third Step

« prepare for landing (cockpit
and cabin), but do not press
for a hasty approach

« perform approach checklist
earlier than normal (request
assistance from other crew
members or "capable”
persons),

» request radar vectoring and
make an extended approach
where possible - to reduce
workload,

« for landing do not change
seats - fly the aeroplane from

30 Jan 03
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. FLASHAIR

CHAPTER 4 FSH-4.14

CREW HEALTH PRECAUTIONS

that position you initially
were assigned to.

» organise work after landing;
this shall include

- depending on the situation,

a change of seats for

taxiing in, but only after the

aeroplane has come to a

complete stop;

having the incapacitated

crew member offloaded

and to the ambulance as

quickly as possible;

- arrangements for the
parking of the aeroplane.

NOTE:

1. The company operations
department must be kept
informed at all times regar-

ding the above circumstan-

ces for immediate relay to
the Manager Flight Opera-
tions.

2. In case of incapacitation of
the system panel operator,
pilots shall refer to proce-
dures as published in the
AOM.

41.7 Summary

The problems involved with
incapacitation of crew members

may be summarised as follows:

1) If you do not feel well, say
"NQ" before the flight.

2) Remember, that the best
medical examination as well

as a health conscious life still

do not guarantee that an
incapacitation during flight
will not happen to you or to
your other crew members.

3) The "TWO
COMMUNICATION RULE"
must be used in order to
have a chance of detecting
any incapacitation in time.
Take notice of any abnormal
or unusual action of another
crew member, as this might
also be an indication of onset
of incapacitation.

4. Once an incapacitation is
identified, remember the
three basic steps:

Step 1) Take over the aeroplane
and bring it under YOUR
control.

Step 2) Take care of the
incapacitated pilot (either
have him removed from his
seat or fixed so that he will
not interfere the controls).

Step 3) Prepare for landing.

Finally, it is emphasised that
incapacitation requires
special actions using the
good judgement of the crew
member left in command of
the aeroplane.

4.2 ALCOHOLIC
BERVERAGES

The use of intoxicating bever-
ages by FLASH AIR flight crew
members must of necessity be
strictly regulated.

The following rules must be

strictly observed by all flight

crew members at all times:

1. No alcoholic beverage shall
be consumed on the same
calendar day that a crew

30 Jan 03
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1.17.3.4

1.17.3.5

1.17.3.6

1.17.3.7

1.17.3.8

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

Refer to previous item

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

Refer to Flash Airline FOM (Ops Group)

General description about Flash Airline.

(Date of foundation or transition, location of offices and bases,
number of aircrafts operated, number of pilots and other personnel,
annual flights, passengers carried, revenues, routes flown, and
financial health)

(All relevant information are already included in the Factual Report)

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

Egyptian requirements for the training of pilots at an airline such as
Flash Airlines.
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GENERAL. The following outline is intended to clarify the six categories of training used by operators and defined in Part
121, Subpart N. This clarification is intended to both define the type of training and describe for the Operator when each
category of training is applicable.

APPLICABILITY OF TRAINING CATEGORIES. Usually, operators will need to conduct training in all six categories
of training. Recurrent training applies to all operators. Initial equipment training, transition training, upgrade training, and
requalification training apply in most situations. However, transition training is not applicable for an operator who operates
only one aircraft type, Initial new hire training applies to operators who train and qualify newly hired personnel or personnel
who have not been previously qualified as a crewmember by that operator.

CATEGORIES OF TRAINING. There are six basic categories of training applicable to Part 121 operators. The primary
factors which determine the appropriate category of training are the student's previous experience with the operator and
previous duty position. Each category of training consists of one or more curriculums, each one of which is specific to an
aircraft type and a duty position (for example: A-320 SIC, and A-320 PIC). Training should be identified with and
organized according to specific categories of training, When discussing training requirements, MoCA inspectors should be
specific regarding the category of training being discussed and use the same references as are stated in Part 12| Subpart M.
Inspectors should encourage operators to use this nomenclature when developing new training curriculums or revising
existing training curriculums. Use of this common nomenclature improves standardization and mutual understanding. The
six categories of training are briefly discussed in the following subparagraphs: -

A. Initial New Hire Training. This training category is for personnel who have not had previous experience with the
operator (newly hired personnel). It also applies, however, to personnel employed by the operator who have not previously
held a cockpit crewmember duty position with that operator. Initial new hire training includes basic indectrination training
and training for a specific duty position and aircraft type. Except for a basic indoctrination curriculum segment, the
regulatory requirements for "initial new hire" and "initial equipment” training are the same. Since initial new hire training is
usually the employee's first exposure to specific company methods, systems, and procedures, it must be the most
comprehensive of the six categories of training. For this reason, initial new hire training is a distinct separate category of
training and should not be confused with initial equipment training. Initial eguipment training is a separate category of
training.

B. Initial Equipment Training (PIC and SIC). This category of training is for personnel who have been previously
trained and qualified for a duty position by the operator (not new hires) and who are being reassigned for any of the
following reasons:

{a) Reassignment is to any duty position on an airplane of a different group (Group IlIP is reciprocating and
turbopropeller powered and Group [11J is turbojet powered).

(b) Reassignment is to a different duty position on a different airplane type when the cockpit crewmember has not
been previously trained and qualified by the operator for that duty position and airplane type.

C. Transition Training. This category of training is for an employee who has been previously trained and qualified for a
specific duty position by the operator and who is being assigned to the same duty position on a different aircraft type and the
different type aircraft must be in the same group. If it is not in the same group, initial equipment training is the applicable
category of training.

D. Upgrade Training. This category of training is for an employee who has been previously trained and qualified as SIC or
PIC (not eligible for requalification training) by the operator and is being assigned as PIC to the same aircraft type for which
the employee was previously trained and qualified as SIC or PIC on the same type.

E. Recurrent Training. This category of training is for an employee who has been trained and qualified by the operator,
who will continue to serve in the same duty position and aircraft type, and who must receive recurring training and/or
checking within an appropriate eligibility period to maintain currency.

F. Requalification Training. This category of training is for an employee who has been trained and qualified by the
operator, but has become unqualified to serve in a particular duty position and/or aircraft due to not having received
recurrent training andfor a required flight or competency check within the appropriate eligibility period. Requalification
training is also applicable in the following situations:

* PICs who are being reassigned as SICs on the same aircraft type when seat dependent training is required

* PICs and SICs who are being reassigned as FEs on the same aircraft type, provided they were previously
qualified as FEs on that aircraft type

G. Summary of Categories of Training. The categories of training are summarized in general terms as follows:
(a) All personnel not previously employed by the operator must complete initial new hire training.

Tssue 2, Rev, 0 Drated July, 2002 Page |
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(b) All personnel must complete recurrent training for the duty position and aircraft type for which they are
currently assigned within the appropriate eligibility period.

(c) All personnel who have become unqualified for a duty position on an aircraft type with the operator must
complete requalification training to reestablish qualification for that duty position and aircraft type.

(d) All personnel who are being assigned by the operator to a different duty position and/or aircraft type must
complete either initial equipment, transition, upgrade, or requalification training depending on the aircraft type and duty
position for which they were previously qualified.

Issue 2, Rev. 0 Dated July, 2002 Page 2
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Experience Hours Pre-Requisites for Different Training

ECAR Part 121.400 Initial New Initial
Groups of aircraft 5 F Equipment | New Hire
(A 121 - Air Taxi. Not Requirements For Upgrade Sic IpIc IsICIPIC
exceed 5700 kg's
{Group (I): 1.Total Flight Experience. 2150 500 | 2150 2002150
2.Flight Experience on Aeroplane Group. 300 300 300 300
Single Engine Airplane |3 Flight Experience on Aeroplane Type. 100
Group (11) : . Total Flight Experience. 2500 | S00 | 2500 |200 2500
) . ) 2.Flight Experience on Aeroplane Group. 500 300 500 500
[Multi -Engines Airplane |3 Flight Experience on Aeroplane Type. 150
(B) 121 -Air Carriers & '
Air Taxi
Group (IITP) =5700 kg
I Total Flight Experience. 3000 | 500 | 3000 |200 3000
Reciprocating power 2. Flight Experience on Aeroplane Group. 750 300 750 750
3.Flight Experience on Aeroplane Type. 300
|.Total Flight Experience. 3500 700 | 3500 |200|3000¢
Turbopropeller powered |2.Flight Experience on Aeroplane Group. 1500 500 | 1500 1500
3.Flight Experience on Aeroplane Type. 500
1.Total Flight Experience. 4000 1200 | 4000 {300 /4000
Group (ITLJ) >
il 5700k b Flight Experience on Aeroplane Group. | 2500 | 1000 | 2500 2500
Turbo- Jet Powered 3.Flight Experience on Aeroplane Type. 300
1.Total Flight Experience.
(C) 121 —Air Carriers & |2. Flight Experience on Aircraft 130{%] ;%g 1300000 150 130(?{?
Air Taxi Helicopter  |Category. 120
3.Flight Experience on Aircraft Type.
Issue 2, Rev. 0 Dated July, 2002 Page 3
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Two Pilots Flight Training Minimum Hours Required

ECAR Part 121.400 Groups of aircraft | Upgrade SIC | Transition | IMitial New | Initial
to PIC Equipment | New Hire
(A) 121 - Air Taxi, Not exceed 5700 kg's SIC | PIC | SIC | piCc | SIC | PIC
Group (I): Single Engine 2 4 4 4 4 8 8
Group (I) & (II): VFR only 4 4 4 4 4 4 4
Group (IT) & (II): IFR/VFR 4 8 8 12 12 16 |16
(B) 121 - Air Carriers & Air Taxi
Group (ITIP) : Exceeds 5700 kg
¢  Reciprocating power 12 20 20 20 20 24 (24
®  Turbopropeller powered 12 20 20 20 20 24 |24
Group (I11J) : Turbo- Jet Powered 12 24 - |24 24 24 28 | 28
(C) 121 — Air Carriers & Air Taxi
Helicopter
*  VFR only 4 4 4 4 4 4 4
* JFR/VFR - 8 8 12 12 16 16
Issue 2, Rev. 0 Dated July, 2002 Page 4
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One Pilot Flight Training Minimum Hours Required

; Upgrade i Initial New Initial
ECAR Part 121.400 Groups of aircraft SIC Transition Eguipment | New Hire
(A) 121 - Air Taxi. Not exceed 5700 kg's to PIC SIC | PIC | SIC | PIC | SIC | PIC
Group (I): Single Engine 4 4 4 4 6 6
Group (I) & (II): VFR only 2 3 3 4 4
Group (II) & (II): IFR/VFR 4 6 6 6 6 8 8
(B) 121 —Air Carriers & Air Taxi
Group (ITIP) : Exceeds 5700 kg
e  Reciprocating power 6 12 12 14 14 14 |14
e Turbopropeller powered 6 12 12 15 15 15 |15
Group (IILJ) : Turbo— Jet Powered 6 12 12 16 20 16 |20
(C) 121 - Air Carriers & Air Taxi Helicopter
e  VFR only 2 3 3 3 3 4 4
« JFR/VFR 4 6 6 8 8 10 10
Issue 2, Rev. 0 Dated July, 2002 Page 5

See also Pilots training documents included in items 1.5.1 and 1.5.2
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1.17.3.9 The training that was actually provided to all Flash Airlines pilots
Pilots training documents are included (refer to 1.5.1 and 1.5.2)

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

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

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

1.17.3.13 Flash Airlines policies regarding use of CRM.
Referto 1.17.3.11.

1.17.3.14 Flash Airlines policies relating to assertiveness and company
guidelines as to when a first officer should take control of an aircraft
from a captain.
Refer to 1.17.3.3.

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

1.17.3.16 Flash Airlines policies regarding use of the auto flight system
(To be referred to the OPS group)

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

1.17.3.18 Details about the ECAA oversight audit on Flash Airlines
Is already included in the Factual Report
1.17.3.19 Outcomes of Oversight audits (previous violations, fines, or bans

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

1.17.3.21 Selected additional information regarding Flash Airlines
Organization including:

- Organization and responsibilities Chapter 1 FSH 1.5.1/ 1.5.2
- Organization and responsibilities Chapter 1 FSH 1.8.7
- Qualification requirements Chapter 3 FSH 3.3.1/ 3.3.2
- Crew Health Precautions Chapter 4 FSH-4.1.1- 4.1.4
- Operating Procedures Chapter 6 FSH 6.3.44/ 6.3.45/ 6.3.46
- Training details Flash Training Manual Chapt 05 Page 7

All pertinent information are included in the Factual Report

1.17.3.22 Airline Simulator program contract with RAM, ECAA letter of
approval
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ARAB REPUBLIC OF EGYPT
v MINISTRY OF CIVIL AVIATION
Egyptian Civil Aviation Safety & Security Authority

Vg e

TR T

Full Flight Simulator Approval Certificate
Aircraft Type B737 - 500

Issued to: EgyptAir
" AIR OPERATOR CERTIFICATE - !
AOQC Number: MSR-AC 010 (B737/500SIM-2DG)

Simulator Operator: Air Maroc — Casablanca

(RIS T

~ CAIRO
. September, 2003
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Arab Republic of Egypt
Ministry of Civil Aviation
Egyptian Civil Aviation Safety
& Security Authority

¢

A Wl pan 4y yag00
Sl 3,15
Syand! Gl 3l ekt Aabs

Date; 24, September 2003

Flight Operations, EgyptAir,
Cairo International Airport,
Cairo, Egypt

To: GMFT, EgyptAir

Issued at. Cairo, Egypt
Date: 24, September 2003

Enclosure.

Rl ]

Terms of Approval

SR P

Pvg Y . (L

Qur Ref MSR - AC010 - B737-500 FLT SIM-2/D

The General Manager Flight Training (GMFT)

APPROVAL TO USE THE FLIGHT SIMULATOR SPECIFIED IN
THE ENCLOSED DOCUMENTATION

Please find enclosed the required Approval Certificate and Licensing
Considerations for the use of the requested Flight Simulator.

P T - [T

Yours sincerely,

B737-500.FLT. SIM Approval to EgyptAir.
Approval Certificate to Air Maroc, Casablanca
. Licensing Considerations

Signature: SALEH-A -+ Maw 35 A

Head of,
Egyptian Civil Aviation Safety &
Security Authority

CAA -FIt, Sim

September 2003 Pages1/3
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Arab Republic of Egypt p Ao Wl pan 49000
Ministry of Civil Avigtion | .., » - . . . . (.
. . Egyptian Civil Aviation Safety A e Ol 8,59

& Security Authority y . .
) - } “;)a.ch ot O pulal! Ual

CERTIFICATE OF APPROVAL
FLIGHT SIMULATOR

Number: MSR-AC010-B73 7-500 FLT. SIM-2D
This-Certificate is issued to:
EgprAir
Whose Bﬁsfnéss Address is:

Cairo International Airport
Catro, Egypt ’

On behalf of the Egyptian Civil Aviation,
.Itis hereby certified that the Flight Simulator for

Has Sggsfied the Qualification Requirements Prescribed In

Egyptian Civil Aviation Regulations (ECARs) Part 121 Section 121- 407
Approval of Aircraft Simulators, and- Appendices “E” and “F” Flight
Training, Proficiency Check Requirements Respectively, and Appendix H
to Part 121- Advanced Simulation. The Simulator must Maintain French
DGCA, Approval and Qualification Level with JAR STD 1A as Reference

Subject to the conditions of the attached Specifications.

This Certificate is not transferable, and unless cancelled, revoked, suspended or
_varied shall” continue in effect from September 24" 2003 until the end of
- September, 2004 .

' Issued at: Cairo, Egypt Signature: SALEH . A)- MousSA
Date: 24, September 2003 Head of,
Egyptian Civil Aviation Safety &
Security Authority

CAA -Flt. Sim* ™"~ 7 September 2003 Pages2/5
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Arab Republic of Egypt
Ministry of Civil Aviation
Egyptian Civil Aviation Safety

4571 pan yyae02r
Sl o k! 5,159

& Security Authority Grandl Foall Ol ! Unbe
. APPROVAL CERTIFICATE
e sy FLIGHT SIMULATOR
This Certificate is issued to:

Air Mar(;c

Whose Business Address is:
Air Maroc,
Casablanca

Upon finding that its organization complies in all respects with the requirements of the Egyptian

Civil Aviation Regulations relating to ‘the

establishment of a Flight Simulator as described below,

for the approved Training and Testing for Egyptdir-Cairo. This certificate, unless cancelled,
suspended or revoked, shall continue in effect until end of September 2004

Simulator Specifications:

3|
Aeroplane/Type/Class Simulated B737/400-500 @
Category : Full Flight Simulator ‘
Data Package ;- Boeing STD

Manufactured by "7 ¥

: CAE Electronics LTD - 1993.

'Appro'vai and Level . JAR—STD 14 Level “GD”

Engines Type " .CFM-56-CI

Engine Instrumentation : Boeing Standard

AFCS / EFIS v : Honywell / Collins

Flight Management System : Smith Industires

Visual System Manufacturer ;and : Vital VII, Day / Bright Day / Dusk / Night .
Type - 180 *40 ‘

Motion System/ and control loading
Manufacturer o

[ -

: CAE/Hydraulic actuator with digital control electronics
: ‘6 Degrees of Freedom CAE series 500 6 DOF

| Other Equipment

: TCAS-ATIS & RT Chatter-SATCOM-EGPWS-GPS

Simulated Computer Manufacturer; and
Type ( Host Computer )

. IBM Risc 6000

Instructor’s Station

. Dual Indigo Touchscreen

Note: (1) A satisfactory assessment of one simulator session is required before use.

Note: (2) A satisfactory assessment,of flight Simulator Operators is required by ECASSA Flight Inspector.

No. and Date of Issue:

Cymgwe S m

MSR:-B737/500 2D

24, September 2003

Signature: SALEH A "'/ gussA
Head of,

Egyptian Civil Aviation Safety &
Security Authority

i omempe e
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Arab Republic of Egypt Ao Wl pan iy ja02r
.LN Ministry of Civil Aviation . . . .
* Egyptian Civil Aviation Safety S Ol
_ & Sticurity Authority - - |-~ v S f itedl o3l ]
. TERMS OF APPROVAL
Issued To: Royal Air Maroc - Casablanca K

Number: MSR-AOC-AC 010 -B737/500 FLT SIM - Issue 1
Date of Issue: 24/09/2003

104 YT - omt T

The following terms of approval have been grantec;i to Royal Air Maroc - Casablanca
in respect of their organization at:

o v~ " Royal Air Maroc, i
- o ) Casablanca Airport g
‘ Anfa

r

1.  B737/500 Simulator to maintain French DGC/{ Approval.

2. The Simulator maintains Qualification Level “D” with JAR -STD IA as reference
Document until the end.of September 2004, unless sooner refused, revoked,
suspend or varied.

Issued at: Cairo, Egypt , Signature._SALEA.A. Houssa
Date: 24" of September 2003 Head of, é |
Egyptian Civil Aviation Safety &
) T Rt Security Authority B
CAAFItSim September 2003 Pages 575
l_:. PR oo Cs e — ni:]
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ministdre de
I'Equipamant
des Transports
du Logement
du Yovrisme
at do la Mo

civlle

AN sorvics
;de 1 Formation adronautique

ot du Contrdle .
;C stasknique

Liherts - Byudiié + Fraternis
. REPUBLIQUE PRANCAISE

-~ Gertificat de Qualification STD

(STD QUALIFICATION CERTIFICATE)
Nr F-173Z

Pour le corhpte de la Direction Générale de I'Aviation Civile,
membre des Autorités Conjointes de IAviation (JAA), Il est

déclaré par ce document que le simulateur de vol
(on behalf of the French’ DGAC, @ member of the Joint Aviation Authorities it is
e heraby certifind that the under mentioned flight simulator)

4

B 737-500

Situé &
(located at)

K satisfait les exigences de qualification du JAR-STD 1A et ss!
‘ + qualifié pour le niveau DG—

(has satfsﬂed the qualification requirements prescribed In JAR-STD 1A arnid is
qualified for level DG)

Ce certificat n'est pas transmissible at, & moins qu’ll ne soit

. suspendu, retiré ou modifié, reste valable jusqu'au :
(th:s certlf“ icale is not transferable and uniess sooner suspended revoked or vared,
shall continue in effect until)

85137 October 2005)

|
1
|

i

|
|
l
|

- Ladjoint au Chef du Bureau dos Hguinoh
et des Procédures i
Paris, le 27 Octobre 2004 (Paris, on 27" October 2004) .~

|
|
|
|
|
I
|
i

"
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1.17.3.23 Simulator used by Flash Airlines at RAM).
Including
- FCC options
- Ground proximity
- Bank angle options
- Display type installed
- FD type (split or integrated cue)
Pending Boeing response, see also 1.16.1.10.

1.17.3.24 Flash Airlines procedures regarding which pilot (PF or PNF)
engages the autopilot, Boeing recommended practice
No written procedure was found in Flash Airline FOM regarding
this issue. Boeing procedures and common practices are for PF to
connect the autopilot.

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

SU-ZCF — FDR Lat/Long Data
All Departures from Sharm el-Shiekh

o
L
Oo

7 from SEH
= o8 from 35H
28 B _pn-fa =11 from S5H

% 13 from SSH
=] o
L i < oitys
oooe

= =
n L] f
S = - x Piot rea
M u
LI " %

Latitude

s
342 343 344 345 348

Longitude

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

Same crew did flight no13 "Accident flight" and flight no 9 "SSH
/ITRN", following a comparison between the two flights.
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FDR SSH Departure | Flight 13 Flight no.9

no. Accident Flight

Date 3" Jan, 04 2" Jan, 04

Take off Time 2.42 GMT 4.37 GMT

Runway 22R 04L

Captain Khedr Aabdalla Saad | Khedr Aabdalla Saad
First officer Amr Mahmoud Shafe | Amr Mahmoud Shafe
Autopilot in A A

Command

Autopilot engaged at

3392 ft

2836 ft

Autopilot Mode

CMD /Heading Select

CMD /Heading Select

B- Extension of the outbound legs before beginning the turn

Interviewing Flash Airlines chief pilot:
Flash Airlines chief pilot stated that during the departure from SSH,
Flash Airline pilots might extend the circuit as the situations need

whether day or night departures (departure over water is mandatory)

Actual pattern flown depends on airplane performance (weight,
OAT, etc). Most airplanes widen the pattern to gain additional
altitude as a pilot technique. VOR crossing altitude restriction is
shown on charts. This information should be added to Operations

Group Notes.
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1.19 New Investigation Techniques
1.19.1 Spatial disorientation :
- Definition
The way the SD works
Crew fatigue
Human related factors

Refer to (tests and researches), 1.16.4. Tests and researches conducted by MCA,

Spatial Disorientation Studies
Additional work can be done through adding the report of the CBS group meeting)
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Exhibit B FDR Group Factual Report

Attachment 4: Summaries of previous flight(s) by accident crew
Refer to 1.17.3.25, all departures from SSH (accident aircraft)
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Exhibit C CVR Group Factual Report _
Accident flight plan (copy of the flight plan referred to by ATC at 02:38:05 in

the CVR transcript) o
~4 T =P
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b. Spelling corrections
Two spelling corrections should be made:
- The phrase “02:34:25 Attendant: "on behalf of Captain Kheder" should read
“02:34:25 Attendant: "on behalf of Captain Khedr"
- The phrase “advice ready for departure” should read " advise ready for
departure "

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

ASR 12 Radar (Aircraft Surveillance Radar)
Secondary 250 nm

Primary 60 nm
15 Revolution Per minutes approximately (Scan time = 4.13 sec)

Field Valid Field Variables Data Field Description
1 A-Z,0-9 Aircraft flight identifier or callsign
2 #,*, +, or blank Special processing indicator:
# = track is inhibited from CA processing, either with
another specified track or with all other tracks
* = frack is inhibited from MSAW processing
+ = track is inhibited from both CA and MSAW
processing
blank = track is subject to both CA and MSAW
processing
3 H, M, or L Aircraft wake indicator:
H = heavy
M = medium
L = light
4 000-999 or seee Cleared level:
NNN= assigned altitude in hundreds of feet
esee = gltitude unavailable or less than sea
level
5 T, T, 4, or blank Cleared level qualifier:
T = temporary altitude
T = vertical movement of track -
climbing
d = vertical movement of track -
descending

blank= permanent cleared level
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000-999 or eeee Reported altitude:
NNN= reported altitude in hundreds of feet
999 altitude greater than 99,900 feet
soee altitude unavailable, altitude less
than sea level or altitude has not
been updated for approximately 15
seconds

a, C, E, e, N, n, or blank Altitude transition indicator:

a = indicates altitude source is mode C,
aircraft is below adapted transition
level and altitude is in hundreds of feet
above mean sea level

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

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

e = indicates altitude source is manually
entered, aircraft is below adapted
transition level and altitude is in
hundreds of feet above mean sea level
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Field Valid Field Variables Data Field Description
7 (Cont.) a,C,E, e, N,n,orblank Altitude transition indicator:

N = indicates mode C altitude has not been
updated for approximately 7.5 seconds
and is considered unreliable, aircraft is
above adapted transition level and
altitude is in flight levels

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

blank= no data is available or altitude data

has not been manually entered

8 0000-7777 (octal) Reported code

9 0000-9999 Track ground speed in knots

10 0000-7777 (octal) Assigned code

11 A-Z,0-9 Aircraft type (field is blank for manually created

sim tracks)

12 A-Z, 0-9 Destination aerodrome or last adapted point on flight plan
route (XXXX)

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