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Model Identification Section 1

General

The airplane model(s) listed in the table below are covered in this Flight Crew
Training Manual.

Model
777-200
777-200LR
777-F
777-300
777-300ER

Model numbers are used to distinguish information that is peculiar to one or more,
but not all, of the airplanes. Where information applies to all models, no reference
is made to individual model numbers.

If information is applicable to consecutively numbered models, a dash (-) is used
in the model designator. For example, if information is applicable to the 777-200,
777-200LR, and 777-300 models, but not the 777-300ER, the model designator
will show 777-200 — 777-300.

If information is applicable to models that are not consecutively numbered, a
comma (,) is used in the model designator. For example, if information is
applicable to only 777-200 and 777-300ER models, the model designator will
show 777-200, 777-300ER.

At this time, there is no need for a unique model designator for the 777-200ER.
All information applicable to the 777-200 also applies to the 777-200ER. If in the
future, a need for a 777-200ER designator becomes necessary, it will be added.
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Introduction Section 2

General

The Flight Crew Training Manual (FCTM) provides information and
recommendations on maneuvers and techniques developed and recommended by
Boeing, which are recognized by the FAA for use in flight operations. These
maneuvers and techniques are provided as guidance and do not prevent the
operator from developing equivalent maneuvers or techniques in accordance with
applicable operating rules.
The manual is divided into eight chapters: |

* Chapter 1 — General Information;

* Chapter 2 — Ground Operations;

* Chapter 3 — Takeoff and Initial Climb;

* Chapter 4 — Climb, Cruise, Descent, and Holding;

* Chapter 5 — Approach and Missed Approach;

* Chapter 6 — Landing;

* Chapter 7 — Maneuvers; and

* Chapter 8 — Non-Normal Operations.
The General Information chapter covers procedures and techniques not associated |
with a particular maneuver or phase of flight. The Ground Operations chapter
covers information related to airplane preflight, engine starting, and taxi
operations, including operations in adverse weather conditions.
Chapters 3 through 6 are titled by phase of flight and contain information about
airplane operations in each phase. The Maneuvers chapter covers maneuvers
associated with climb, cruise, and descent, such as approach-to-stall, stall
recovery, and rapid descent. The Non-Normal Operations chapter covers
non-normal situations that may occur during any phase of flight.

Each chapter includes a preface that describes the chapter in more detail.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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This manual contains two appendices. Appendix A — Section 1, Operational
Information, is available for the operator to use if needed. It provides a convenient
location to supplement the FCTM with operator-specific information.

Appendix A — Section 2, Supplemental Information, contains information for the
operations staff, not for pilots. Each operator can decide how to use this
information. The operator can remove this appendix before giving the manual to
its pilots.

Note: In the event of a conflict, the procedures and restrictions published in the
AFM, MMEL/MEL, DDG, and FCOM/QRH/ECL take precedence over
the information, techniques, and recommendations in the FCTM.

Note: Figures in this manual are to be used for training purposes only. This data
is not suitable as a basis for performance calculations or other engineering
purposes.

Note: It is the responsibility of the individual airline to determine the
applicability of this manual to its operation.

Any questions about the content or use of this manual can be submitted through
the Boeing Communication System (BCS). The Boeing Company will accept
initial BCS messages through the application found on the MyBoeingFleet.com
portal.

To establish a BCS Application account, please contact your company’s
MyBoeingFleet Electronic Access Focal. To establish MyBoeingFleet access,
please contact Boeing Digital Data Customer Support via email at
ddcs@boeing.com.

Regulatory Agencies

Regulatory information in this manual is based on Federal Aviation
Administration (FAA) regulations and requirements, unless otherwise indicated.
Other regulatory agencies may have different regulations and requirements that
need to be addressed by non-FAA operators.

Examples of these regulations and requirements include, but are not limited to,
CFR takeoff field requirements, airplane approach categories, and low-visibility
approach criteria.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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Airplane Configuration

The FCTM is intended to provide information in support of procedures listed in
the Flight Crew Operations Manual (FCOM) and techniques to help the pilot
accomplish these procedures safely and efficiently. The FCTM is written in a
format that is more general than the FCOM. It does not account for airplane
configuration differences unless these differences have an impact on the
procedure or technique being discussed. For example, the FCTM states, “When
the flaps are retracted to the desired position and the airspeed is at or above the
flap maneuver speed, ensure CLB thrust is set.” This statement is not intended to
tell the crew how to set climb thrust; it is intended only to emphasize that the flight
crew must ensure CLB thrust is set. It is recognized that crew actions required to
set climb thrust differ among models. Reference to the applicable FCOM is |
required for information on how to set climb thrust.

In cases where a procedure or technique is applicable only to an airplane with a
specific configuration, the annotation “as installed” is used. Airplane
configuration differences are found in the FCOM.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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Abbreviations

Chapter 0

Section 3

General

The following abbreviations may be found throughout the manual. Some
abbreviations may also appear in lowercase letters. Abbreviations having very
limited use are explained in the chapter where they are used.

A

ACT Active

ADF Automatic Direction
Finder

ADI Attitude Director
Indicator

ADIRU Air Data Inertial
Reference Unit

AFDS Autopilot Flight Director
System

AFE Above Field Elevation

AFM Airplane Flight Manual
(FAA approved)

AFM - DPI | Airplane Flight Manual -
Digital Performance
Information

AGL Above Ground Level

AH Alert Height

ALT HOLD | Altitude Hold

AMM Aircraft Maintenance
Manual

ANP Actual Navigation
Performance

AOA Angle of Attack

A/P Autopilot

APU Auxiliary Power Unit

AR Authorization Required

ASA Autoland Status
Annunciator

ASI Airspeed Indicator

ASR Airport Surveillance
Radar

A/T Autothrottle

ATC Air Traffic Control

ATM Assumed Temperature
Method

AUPRTA Airplane Upset
Prevention and Recovery
Training Aid.

B

BARO Barometric

B/CRS Back Course

B/C

C

C Captain
Celsius
Center

CAA Civil Aviation Authority

CAPT Captain

CDFA Continuous Descent Final
Approach

CDU Control Display Unit

CFIT Controlled Flight Into
Terrain

February 27, 2026
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CFP Computer Flight Plan EGT Exhaust Gas Temperature
CFR Code of Federal EHSI Electronic Horizontal
Regulations Situation Indicator
CG Center of Gravity EICAS Engine Indication and
CLB Climb Crew Alerting System
CMD Command ENG OUT | Engine Out
EOT Engi t Taxi
CON Continuous © ngine Out Taxi
EPR Engine P Rati
CRM Crew Resource nigitic Tressute Ratio
Management ETA Estimated Time of
Arrival
CRT Cathode Ray Tube rva
CRZ Cruise ETOPS Extended Operations
D EXT Extend
DA Decision Altitude
F Fahrenheit
DA(H) Decision Altitude anrenet
(Height) FAC Final Approach Course
D/D Direct Descent FCOM Flight Crew Operations
B . M 1
DDG Dispatch Deviations anua
Guide F/D Flight Director
DES Descent FAA Federal Aviation
DIR Dircct Administration
FAF Final A h Fi
DME Distance Measuring 1na’ Approach X
Equipment FCC Flight Control Computer
DU Display Unit FLCH Flight Level Change
E FMA Flight Mode
A iati
EASA European Union Aviation fnunciations
Safety Agency FMC Flight Management
ECL Electronic Checklist Computer
FMS Flight M t
ECON Economy '8 anagemen
System
EEC Electronic Engine F/O or FO | First Officer
Control
FOD Forei ject D
EFB Electronic Flight Bag O M S))i)]ec amage
EFIS Electronic Flight Foreign Object Debris
Instrument System
Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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FOTB Flight Operations IAN Integrated Approach
Technical Bulletin Navigation
FPA Flight Path Angle IAS Indicated Airspeed
FPM Feet Per Minute ICAO International Civil
Aviati o
FPV Flight Path Vector viation Organization
IFR I Flight Rul
i Foot or Feet nstrument Flight Rules
IGS Instrument Guidance
G
System
g free fall acceleration of a LS Tnstrument Landing
body
System
GA Go-Around M Inner Marker
GBAS i}round-]tSetl.s od Svst IMC Instrument
ugmentation System Meteorological
GLS GBAS Landing System Conditions
GNSS Global Navigation P Instructor Pilot
Satellite System IRS Inertial Reference System
GP Glide Path IRU Inertial Reference Unit
GPS Slof)al Positioning ISA International Standard
ystem Atmosphere
GPWS Gr0u1.1d Proximity ISFD Integrated Standby Flight
Warning System .
Display
G/S Glide Slope ]
GS Ground Speed JAA Joint Aviation Authority
H K
HAA Height Above Airport K Knots
HAT Height Above KCAS Knots Calibrated
Touchdown .
Airspeed
HDG SEL | Heading Select KGS Kilograms
HSI Hor.lzontal Situation KIAS Knots Indicated Airspeed
Indicator
L
HUD Head Up Display
I LBS Pounds
o, ) LDA Localizer-type
IAF Initial Approach Fix Directional Aid
LDS Large Display System

February 27, 2026
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LFDS Large Format Display NAA National Aviation
System Authority
LNAV Lateral Navigation NAT HLA | North Atlantic
LoC Localizer High Level Airspace
A .
LOM Locator Outer Marker NAV Navigation
AV RAD igation Radi
LRC Long Range Cruise NAV Navigation Radio
ND Navigation Displ
LVLCHG | Level Change avigation 7ispray
M NM Nautical Mile(s)
M Mach NNC Non-Normal Checklist
NNM Non-Normal Maneuver
m Meters
- : NPS Navigation Perfi
MAP Missed Approach Point avigation tertormance
Scales
MAX Maximum N1 Low Pressure Rotor
MCP Mode Control Panel Speed
MCT Maximum Continuous N2 High Pressure Rotor
Thrust Speed
MDA(H) Minimum Descent O
Altitude (Height) OAT Outside Air Temperature
MEA er.nmum Enroute oM Outer Marker
Altitude
PT Perf
MEL Minimum Equipment 0 Onboard Performance
. Tool
List
- - . P
MFD Multifunction Display
MKR Marker PAPI Pre.01s1on Approach Path
Indicator
MM Middle Marker PAR Precision Approach
MMO Maximum Mach Radar
Operating Speed PF Pilot Flying
MOCA Minimum Obstruction - - -
Clearance Altitude PFD Primary Flight Display
MOD Modify PI Performance Inflight
PLI Pitch Limit Indi
MORA | Minimum Off Route itch Limit Indicator
Altitude PMC Power Management
MSL Mean Sea Level Control
N PM Pilot Monitoring
Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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PWS Predictive Windshear SOP Standard Operating
System Procedures
Q SPD Speed
QRH Quick Reference STAR Standard Terminal
Handbook Arrival Route
R T |
RA Radio Altitude T True
Resolution Advi
esolution Advisory TA Traffic Advisory
RAAS Runway Awareness and or
Advisory System Tailored Arrival
RAIM Receiver Autonomous TAC Thrust Asymmetry
Integrity Monitoring Compensation
RAT Ram Air Turbine TAS True Airspeed
RCAS Roll Command Alerting TAT Total Air Temperature
System TCAS Traffic Alert and
RCC Runway Condition Code Collision Avoidance
. - Syst
RDMI Radio Distance Magnetic ystem
Indicator TE Trailing Edge
RMI Radio Magnetic Indicator TERPS Terminal Instrument
P
RNAV Area Navigation rocedures
TFC Traffi
RNP Required Navigation rathe
Performance TO Takeoff
RSEP Rudder System TDZE Touchdown Zone
Enhancement Program Elevation
RTO Rejected Takeoff T/D Top of Descent
RVR Runway Visual Range TO/GA Takeoft /Go-Around
RVSM Reduced Vertical TPR Turbofan Power Ratio
Separation Minimum TR Traffic Resolution
S TRK Track
SAT Static Air Temperature U
DF implified Directional
S Slm.p.l ied Directiona U.S. United States
Facility
SET Single Engine Taxi v
SFP Short Field Performance VASI Vls.ual Approach Slope
Indicator

February 27, 2026
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VDP Visual Descent Point
VEF Speed at Engine Failure
VFR Visual Flight Rules
VHF Very High Frequency
VLOF Lift Off Speed
VMC Visual Meteorological
Conditions
VMCA Minimum Control Speed
Air
VMCG Minimum Control Speed
Ground
VMO Maximum Operating
Speed
VNAV Vertical Navigation
VOR VHF Omnidirectional
Range
VR Rotation Speed
VREF Reference Speed
V/S Vertical Speed
VSD Vertical Situation Display
VSI Vertical Speed Indicator
VTK Vertical Track
V1 Takeoff Decision Speed
V2 Takeoff Safety Speed
W
WGS-84 World Geodetic System
of 1984
WPT Waypoint
X
XTK Cross Track
0.3.6
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Revision Record Section 4

Revision Transmittal Letter

To: All holders of the 777 Flight Crew Training Manual, Boeing Document
Number FCT 777 (TM) .

Subject: Flight Crew Training Manual Revision.

This revision reflects the most current information available to The Boeing
Company 45 days before the subject revision date. The following revision
highlights explain changes in this revision. General information below explains
the use of revision bars to identify new or revised information.

Revision Record

No. Revision Date lIT)i?(:fl No. Revision Date llgi?etfl
Initial | October 31, 2001 1 October 31, 2002

2 October 31, 2003 3 October 31, 2004
4 October 31, 2005 5 October 31, 2006
6 October 31, 2007 7 October 31, 2008
8 | June 30,2010 9 | July 29,2011

10 | June 30,2012 11 | June 30,2013

12 | June 30, 2014 13 | June 30,2015

14 | June 30, 2016 15 | June 30,2017

16 | June 30,2018 17 | June 30,2019

18 | October 30, 2020 19 | June 30, 2021

20 | June 30, 2022 21 | June 30,2023

22 | August 30, 2024 24 | June 30, 2025

25 | February 27, 2026

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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General

The Boeing Company issues FCTM revisions to provide new or revised
recommendations on maneuvers and techniques, or information supporting
changes to FCOM procedures. Revisions may also incorporate appropriate
information from previously issued flight operations technical bulletins.

The revision date is the approximate date the manual is approved for printing and
posted on MyBoeingFleet (MBF) for customer retrieval. The revision is mailed a
few weeks after this date. This manual is effective upon receipt and supersedes
any manual (with same document number) with a previous revision number.

Formal revisions include a new Revision Record, Revision Highlights, and a
current List of Effective Pages. Use the information on the new Revision Record
and List of Effective Pages to verify the Flight Crew Training Manual content.

Pages containing revised technical material have revision bars associated with the
changed text or illustration. Editorial revisions (for example, spelling corrections)
may have revision bars with no associated highlight.

This revised Flight Crew Training Manual is provided in quantities as specified in
each operator’s contract.

Additional copies of this manual are available through the Boeing Data and
Services Management (DSM) Catalog. This manual is also available in
FrameMaker© format for use in airline modification. Advise if information about
FrameMaker© format is required.

Filing Instructions

This revision is a complete reprint of the FCTM as indicated on the List of
Effective Pages (0.5). Remove all old pages and replace all new pages. However,
retain all tabs. There are no replacement tabs included with this revision.

Revision Highlights
This section (0.4) replaces the existing section 0.4 in your manual.

This manual is published from a database; the text and illustrations are marked
with configuration information. Occasionally, because database markers are
rearranged, or because items are marked with configuration information due to the
additions of new database content, some pages may contain revision bars when
content appears to be unchanged. Pages may also be republished without revision
bars due to slight changes in the flow of the document.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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Preface Chapter 0

Revision Highlights Section 4

Chapter 0 - Preface
Section 2 - Introduction
General
0.2.1 - Added chapter numbers for clarity and improved formatting.

0.2.1 - Revised text for clarity: replaced "General Information covers" with
"The General Information chapter covers."

0.2.2 - Added missing reference to the AFM.

0.2.2 - Revised text and formatting to simplify: "To establish MyBoeingFleet
access, please contact Boeing Digital Data Customer Support via email at
ddcs@boeing.com."

Regulatory Agencies
0.2.2 - Replaced "FAR" with "CFR" because FAR is out of date.
Airplane Configuration

0.2.3 - Revised text for grammatical accuracy: replaced "are different in
different models" with "differ among models."

Chapter 1 - General Information
Preface

1.1 - Minor text revision for flow and consistency: replaced "are covered.
This provides a basis for standardization." with "are covered, providing a
basis for standardization.

Flight Deck Philosophy

1.1 - Revised text for grammatical accuracy: replaced "The flight training and
flight manuals" with "Flight training and flight manuals."

1.1 - Revised text for grammatical accuracy: replaced "and help flight crews
deal with circumstances" with "and helps flight crews manage
circumstances."

1.1 - Revised text for grammatical accuracy: replaced "system condition
requiring immediate" with "system conditions that require immediate."

1.1 - Revised text for grammatical accuracy: replaced "system condition
requiring immediate" with "system condition that requires immediate."

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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1.2 - Revised text for grammatical accuracy: replaced "system condition
requiring immediate flightcrew" with "system condition that requires
immediate crew."

1.2 - Revised text for grammatical accuracy: replaced "system condition
requiring" with "system condition that requires."

1.2 - Revised text for clarity: replaced "Green is is used to indicate active,
engaged, selected and tuned" with "Green — Indicates active, engaged,
selected, or tuned functions."

1.3 - Revised text for grammatical accuracy.
1.3 - Replaced "crew member" with "crewmember" to align with FAA.

1.3 - Revised text to remove gerund: replaced "If the airplane is not
performing as needed or expected" with "If the airplane does not perform as
expected."

Operational Philosophy
1.4 - Revised text to standardize the reference format.
Training Objectives

1.6 - Replaced "and/or" with "and" to be more specific. The flight training
program prepares students for both.

Qualification Requirements (Checkride)

1.6 - Replaced "Following satisfactory completion of training" with "After
satisfactory completion of training."

1.6 - Revised text for gramatical accuracy: replaced "Throughout the
prescribed maneuvers, command ability and good judgment commensurate
with a high level of safety must be demonstrated." with "Throughout the
prescribed maneuvers, the pilot must demonstrate command ability and good
judgment consistent with a high level of safety."

1.6 - Revised text to simplify: replaced "evaluation varies with the
capabilities of the simulator used" with "evaluation depends on the
simulator’s capabilities."

Crew Resource Management

1.6 - Revised text for clarity: replaced "Crew resource management is the
application of team management concepts and the effective" with "Crew
Resource Management (CRM) applies team management concepts and
ensures the effective"

1.6 - Revised text for grammatical accuracy: replaced "Throughout this
manual, techniques that help build good CRM habit patterns on the flight
deck are discussed" with "This manual discusses techniques that build
effective CRM habits on the flight deck."

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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1.6 - Revised text: replaced "and refinement of perception” with "and refining
perception."”
Positive Transfer of Airplane Control
1.7 - Replaced "aircraft" with "airplane."
1.7 - Replaced "aircraft" with "airplane."
Display Panel Management
1.8 - Revised text to simplify.
1.8 - Revised text for clarity.
1.8 - Revised text to simplify the note.

1.8 - Revised note text to simplify: replaced "Note: Reference to synoptic
displays or maintenance information is not a requirement during the
accomplishment of crew procedures." with "Note: Crews do not need to
reference synoptic displays or maintenance information when performing
procedures."
1.8 - Added guidance: "The synoptic display can show incorrect or missing
valve positions. The synoptic display can show incorrect or missing flow bar
indications."

Thrust Management
1.18 - Revised text to standardize the reference format and corrected section
title from "Reduced Thrust Takeoft" to "Reduced Takeoff Thrust."

Cold Temperature Altitude Corrections

1.27 - Replaced "and/or" for clarity: "This is especially important in areas
with high terrain or obstacles near airports and very cold temperatures
(-30°C/ -22°F or colder)."

1.27 - Replaced "and/or" for clarity: "Also consider adjusting en route
minimum altitudes or flight levels where terrain clearance is a factor."

1.27 - Revised text to standardize the reference format.
Operation in Icing Conditions

1.28 - Revised text to correct typographical error: changed "judgement" to
"judgment."”

1.28 - Revised text to correct typographical error: changed "judgement" to
"judgment."”

1.28 - Revised text to standardize the reference format.

1.28 - Revised text to standardize the reference format.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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1.29 - Replaced "and/or" for clarity: "Multiple approaches or touch and go
landings in icing conditions may result in significant ice accumulations
beyond those experienced during typical revenue flights. "

RNAY Operations
1.33 - Replaced "aircraft" with "airplane."
1.35 - Replaced "aircraft" with "airplane."
1.35 - Revised text to standardize the reference format.
Weather Radar and Terrain Display Policy
1.39 - Minor grammatical changes to simplify English.
1.39 - Minor grammatical changes to simplify English.
1.39 - Revised note to simplify and remove unnecessary "/."
1.39 - Added new guidance for thunderstorm avoidance.
AFDS Guidelines
1.39 - Revised text to standardize the reference format.

1.40 - Replaced "and/or" for clarity: "The autopilot is not certified or designed
to correct a significant out of trim condition or to recover the airplane from
an abnormal flight condition or an unusual attitude.

1.43 - Fixed typographical error: replaced "un-selectable" with
"unselectable."

Turbulent Air Penetration

1.46 - Corrected procedure name from "turbulent air penetration” to "Severe
Turbulence."

Electronic Flight Control System

1.47 - Replaced "and/or" for clarity: "Pilot counters with the wheel or pedal"

Chapter 2 - Ground Operations
Preface

2.1 - Revised text: replaced "during ground operations" with "for ground
operations."

2.1 - Revised sentence for grammatical accuracy: added "It also addresses" at
the beginning of the sentence and deleted "are also addressed" at the end of
the sentence.

2.1 - Revised sentence: deleted repeating phrase from first sentence
"recommended operating."

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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Takeoff Briefing

2.1 - Replaced "and/or" for clarity: "Additional briefing items may be
required when any elements of the takeoff or departure are different from
those routinely used. "

Taxi

2.7 - Replaced "and/or" for clarity: "If nose wheel skidding or “scrubbing”
occurs while turning, reduce steering angle or taxi speed."

2.9 - Replaced "aircraft" with "airplane.”

2.10 - Replaced "and/or" for clarity: In some cases (e.g., heavy weight, pilot
uncertainty of runway or taxiway pavement edge locations and related safety
margins, nearby construction, vehicles, potential FOD damage, etc.)"

2.15 - Revised text for grammatical accuracy: replaced "180 Degree" with
"180-Degree" and replaced "147.6 feet / 45 m" with "147.6 Feet (45 Meters)."

2.15 - Revised text for grammatical accuracy: replaced "147.6 feet (45m)
wide" with "147.6-foot (45-meter) wide."

Chapter 3 - Takeoff and Initial Climb
Preface

3.1 - Revised text for grammatical accuracy: added "It also addresses" to the
beginning of the sentence and deleted "is also addressed" at the end of the
sentence.

3.1 - Revised text for clarity: replaced "takeoff/initial climb" with "takeoff
and intial climb."

Takeoff
3.6 - Revised text to standardize the reference format.
3.6 - Revised text to standardize the reference format.
3.9 - Replaced "aircraft" with "airplane.”
3.10 - Revised reference text for clarity.
3.10 - Revised text to standardize the reference format.
Crosswind Takeoff

3.13 - Corrected heading: replaced "Takeoff Crosswind Guidelines" with
"Crosswind Takeoff Guidelines."

3.14 - Corrected heading: replaced "Takeoff Crosswind Guidelines" with
"Crosswind Takeoff Guidelines."

3.15 - Minor grammatical changes for clarity.
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3.17 - Revised text for grammatical accuracy: replaced "A slow, smooth
recovery from this sideslip is accomplished by slowly neutralizing the control
wheel" with "Recover from the sideslip by slowly and smoothly neutralizing
the control wheel."

3.17 - Revised text: replaced "If a gust is experienced near VR" with "If a gust
occurs near VR."

3.17 - Revised text: replaced "resulting additional airspeed" with "resulting
increase in airspeed."

3.18 - Revised text for consistency: added "input" to "control wheel input
increases."

3.18 - Revised text for clarity: replaced "which has the effect of reducing tail
clearance" with "which reduces tail clearance margin."

Reduced and Derated Takeoff Thrust
3.20 - Revised text to standardize the reference format.
3.20 - Revised text to standardize the reference format.
Low Visibility Takeoff

3.22 - Revised text to spell out units and avoid the slash: replaced
"500ft/150m" with "500 feet or 150 meters."

3.22 - Revised text to spell out units and avoid the slash: replaced
"300ft/75m" with "300 feet or 75 meters."

Adverse Runway Conditions

3.22 - Revised text for clarity: added "runway contaminants" before listing
"slush, standing water, wet snow, or dry snow."

3.22 - Revised text for clarity: replaced "(wet, compact snow, ice) with
"whether wet, covered with compact snow, or icy."

3.22 - Revised text: replaced "fit the existing conditions" with "match existing
conditions."

3.22 - Revised text to standardize the reference format.
Rejected Takeoff Decision

3.25 - Revised text for grammatical accuracy: replaced "FMC alerting
messages informing them that the takeoff speeds" with "FMC alert messages
indicating that takeoff speeds."

3.25 - Reformatted text into a bulleted list for readability.
3.26 - Replaced "aircraft" with "airplane.”
3.26 - Revised text to standardize the reference format and replaced "and/or"

with "or" for clarity.
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Initial Climb — All Engines

3.31 - Replaced "and/or" for clarity: "using the FIX page feature or the
VOR/ADF switches on the EFIS control panel."

Takeoff — Engine Failure
3.36 - Revised text to standardize the reference format.

3.37 - Revised text to reflect new guidance. Replaced "Indications of an
engine fire, impending engine breakup or approaching or exceeding engine
limits, should be dealt with as soon as possible" with "Indications of an engine
fire or impending engine breakup should be dealt with as soon as possible."

3.37 - Added new guidance: "The procedure to handle any redline exceedance
is to reference the appropriate non-normal checklist, which will have the crew
reduce the thrust lever to bring the exceedance below the limit in a manner
and timing that do not compromise airplane control or performance."

Chapter 4 - Climb, Cruise, Descent and Holding
Preface

4.1 - Revised text for grammatical accuracy: added "It also addresses" at the
beginning of the sentence and deleted "is also addressed" at the end of the
sentence.

4.1 - Revised text for clarity: replaced "cruise/driftdown" with "cruise and
driftdown."

4.1 - Deleted "recommended operating” in sentence because this is already
stated in the first sentence.

Climb

4.1 - Revised text to correct a typographical error: changed "thrust climb"
with "climb thrust."

4.1 - Revised text to correct a typographical error: changed "thrust climb"
with "climb thrust."

4.1 - Revised text to correct a typographical error: changed "thrust climb"
with "climb thrust."

4.1 - Revised text to correct a typographical error: changed "thrust climb"
with "climb thrust."

4.2 - Revised text to standardize the reference format.

4.2 - Replaced "and/or" for clarity: "To prevent an altitude or airspeed
overshoot, the crew should consider doing one or more of the following:"

Cruise

4.6 - Revised text to standardize the reference format.
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4.7 - Replaced "and/or" for clarity: "Decelerating the airplane to the amber
band may create a situation where it is impossible to maintain speed or
altitude."

4.7 - Replaced "aircraft" with "airplane."
4.7 - Replaced "aircraft" with "airplane."”
4.8 - Replaced "aircraft" with "airplane."

4.10 - Revised text: replaced "and low initial altitudes" with "and lower initial
altitudes."

4.11 - Added "during climb is typically" in the sentence "Additional fuel burn
during climb is typically offset by fuel savings during descent."

4.17 - Revised text to standardize the reference format. Replaced "FMC Polar
Navigation" with "FMC Polar Operations."

4.17 - Revised text to standardize the reference format.

4.17 - Replaced "and/or" for clarity: "Use caution when using ADF or VOR
raw data."

4.18 - Replaced "and/or" for clarity: "to reflect the rapidly changing or
reversed heading/track,"

Descent
4.19 - Revised text to standardize the reference format.

4.20 - Replaced "and/or" for clarity: "Operational factors or terminal area
requirements may not allow following the optimum descent schedule."”

4.22 - Replaced "and/or" for clarity: "to reduce the selected speed or descent
rate prior to altitude capture."

Holding

4.25 - Revised text to standardize the reference format.

Chapter 5 - Approach and Missed Approach
Approach
5.2 - Added new guidance: "Altimeter Setting During Approaches."
5.2 - Added new guidance: "Altimeter Setting During Approaches."

5.2 - Updated the list of items for the approach briefing to include altimeter
setting.

5.3 - Updated the list of items for the approach briefing to include balked
landing.

5.3 - Replaced "aircraft" with "airplane."

5.3 - Replaced "aircraft" with "airplane.”
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5.4 - Revised text to standardize the reference format.
Flap Configurations for Approach and Landing

5.8 - Replaced "and/or" for clarity: "to restore near normal maneuvering
margins and aerodynamic control response."

5.8 - Replaced "and/or" for clarity: "full maneuvering and maximum
performance unless specified.”

5.8 - Revised text to standardize the reference format.
ILS Approach
5.17 - Revised text to standardize the reference format.

5.18 - Replaced "and/or" for clarity: "as happens with the F/D or autopilot
engaged."

5.18 - Revised text to standardize the reference format.
5.19 - Replaced "aircraft" with "airplane."”

5.19 - Replaced "and/or" for clarity: "of less than 800 feet or visibility of less
than 2 statute miles."

5.19 - Replaced "and/or" for clarity: "an 800-foot ceiling or 2 statute miles
visibility."
5.19 - Replaced "aircraft" with "airplane."”

5.23 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.23 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.23 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.23 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.24 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.24 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.24 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.24 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."

5.24 - Added two pages that were erroneously missing from the "Example for
Pilot Response to Approach, Landing, and Go-Around Alerts" section."
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5.26 - Replaced "and/or" for clarity: "the autopilot or autothrottle."

5.26 - Replaced "and/or" for clarity: "are specified in the applicable AFM or
the operator’s Operations Specification."

5.26 - Revised text to standardize the reference format.

5.26 - Revised text to standardize the reference format.
Non-ILS Instrument Approaches

5.29 - Replaced "aircraft" with "airplane."

5.29 - Revised text for grammatical accuracy: replaced "for use by airplanes
using stand-alone GPS" with "for airplanes that use stand-alone GPS."

5.29 - Added "events" for clarity in the sentence "Many of these events could
have been prevented with Continuous Descent Final Approach (CDFA)
methods."

5.29 - Revised text for grammatical accuracy: replaced "require of the crew a
higher level of skill" with "require a higher level of crew skill."

5.30 - Revised heading: replaced "Types of Approaches" with "Methods for
Flying Non-ILS Approaches."

5.31 - Deleted the reference to "TACAN" (Tactical Air Navigation).

5.32 - Revised sentence for clarity and readability: Moved "For VOR
approaches" at the beginning of the sentence."

5.32 - Replaced "and/or" for clarity: "when last minute approach or runway
changes are required."

5.34 - Revised formatting in Database Selection section for clarity.

5.34 - Revised text for accuracy: replaced "FMC arrivals page" with "FMC
ARRIVALS page."

5.42 - Added guidance about altimeter settings.

5.43 - Revised text for grammatical accuracy: replaced "the MCP altitude
should be set at the appropriate altitude constraint" with "set the MCP altitude
to the appropriate altitude constraint."

5.43 - Revised text for grammatical accuracy: replaced "(normally that for the
next waypoint) to assure compliance" with "(normally the next waypoint) to
ensure compliance."

5.43 - Revised text for consistency: added "altitude" after "MCP."
5.46 - Revised text to standardize the reference format.
5.49 - Revised text to standardize the reference format.

5.56 - Revised text to standardize the reference format.
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Circling Approach

5.60 - Replaced "aircraft" with "airplane."

5.60 - Replaced "aircraft" with "airplane."

5.62 - Revised text to standardize the reference format.
Stop and Go Landings

5.67 - Replaced "FAR" with "CFR" because FAR is out of date.
Go-Around and Missed Approach — All Engines Operating

5.71 - Replaced "and/or" for clarity: "To prevent an altitude or airspeed
overshoot."

Go-Around After Touchdown
5.72 - Revised text to standardize the reference format.
5.72 - Deleted guidance text: "normal go-around procedures or."

5.72 - Revised guidance for clarity: Replaced "As thrust levers are advanced
verify auto speedbrakes retract and autobrakes disarm" with "Thrust must be
advanced manually during a go-around after touchdown if the thrust levers do
not respond to TO/GA.."

Chapter 6 - Landing
Preface

6.1 - Revised text: replaced "Techniques are provided to help" with "It
provides guidance to help."

6.1 - Revised text: replaced "effectively utilize approach lighting" with "use
approach lighting effectively."

6.1 - Revised text: replaced "Additionally, information on factors" with
"Additionally, it includes information on factors."

Visual Approach Slope Indicator (VASI/T — VASI)

6.1 - Fixed typo: replaced "further down the runway" with "farther down the
runway."

Precision Approach Path Indicator

6.5 - Revised text because "farther" is used for physical distance: replaced
"further down the runway" with "farther down the runway."

Landing Geometry

6.6 - Revised text for grammatical accuracy.
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Flare and Touchdown

6.27 - Revised text: replaced "If higher than idle thrust is maintained" with "If
thrust above idle is maintained."

6.28 - Revised text to standardize the reference format.
Rejected Landing / Balked Landing
6.29 - Revised text to standardize the reference format.
6.30 - Added new profile illustration to support Balked Landing Technique.
6.31 - Revised text to standardize the reference format.

6.32 - Revised note text for grammatical accuracy: replaced "hard on the nose
gear only, hard on the main gear only or hard on both main and nose gear"
with "hard on the nose gear only, main gear only, or both main and nose gear."

6.32 - Revised note to simplify.
Landing Roll

6.33 - Revised text for clarity: replaced "smoothly to the runway" with
"smoothly onto the runway."

6.33 - Revised text: replaced "over-run" with "overrun."

6.33 - Revised text: replaced "announced during the landing phase by the
PM" with "announced by the PM during the landing phase."

6.34 - Revised text to standardize the reference format.

6.34 - Revised text for grammatical accuracy: replaced "and surface
conditions of the runway" with "and runway surface conditions."

6.34 - Revised text for grammatical accuracy: replaced "The airplane should
be landed as near the normal touchdown point as possible." with "The
airplane should be landed as close as possible to the normal touchdown
point."

6.35 - Revised text for grammatical accuracy: replaced "or contamination
effects" with "or contaminated runway effects."

6.36 - Revised text to standardize the reference format.

6.36 - Revised text to remove redundancy: replaced "Much work has been
done in the aviation industry to correlate the friction reading from these
ground friction measuring vehicles to airplane performance" with "Much
work has been done in the aviation industry to correlate readings from these
vehicles to airplane performance."

6.36 - Revised text to remove "ground friction measuring" that’s repeated
several times.

6.37 - Revised text for accuracy: replaced "PIREPS" with "PIREPs."
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6.39 - Revised text to standardize the reference format.
6.41 - Revised text to standardize the reference format.
Crosswind Landings

6.47 - Replaced heading "Landing Crosswind Guidelines" with "Crosswind
Landing Guidelines" to display the condition first, then the action.

6.47 - Changed section for 787 only: revised text to be consistent with the new
content in the "Crosswind Takeoff Guidelines" section in chapter 3.

6.47 - Replaced heading "Landing Crosswind Guidelines" with "Crosswind
Landing Guidelines" to display the condition first, then the action.

6.48 - Minor grammatical changes for clarity.

6.49 - Replaced heading "Landing Crosswind Guidelines" with "Crosswind
Landing Guidelines" to display the condition first, then the action.

6.50 - Revised text to standardize the reference format.

6.50 - Corrected section name in reference: replaced "Ground Clearance
Angles - Normal Landing charts" with "Ground Contact Angles - Normal
Landing charts."

6.51 - Revised text to standardize the reference format.

Chapter 7 - Maneuvers
Preface

7.1 - Revised text: replaced "operational environment" with "operational
environments."

7.1 - Deleted "immediately" because the sentence already states
"expeditiously” and replaced "maneuvering" with "maneuvers."

Rapid Descent

7.6 - Revised text for grammatical accuracy: replaced "operator planning to
include carrying additional oxygen" and "in the event a depressurization is
experienced" with "operator planning, including carrying additional oxygen"
and "in the event of a depressurization."

7.7 - Revised text to standardize the reference format.
Approach to Stall or Stall

7.11 - Revised text to standardize the reference format. Replaced "(Chapter 1
AFDS, Chapter 7 Stall Protection)" with "Refer to the AFDS Guidelines"
section in chapter 1 (General Information) and the "Stall Protection
Demonstration" section in chapter 7 (Maneuvers) in this FCTM.

7.12 - Replaced "and/or" for clarity: "after the buffet and stick shaker have

stopped."
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Terrain Avoidance
7.15 - Replaced "and/or" for clarity: "the autopilot or autothrottle."
Traffic Alert and Collision Avoidance System

7.17 - Replaced "and/or" for clarity: "brief exceedance of altitude or placard
limits."

Upset Prevention and Recovery
7.18 - Revised text to standardize the reference format.
Windshear

7.23 - Revised text to standardize the reference format.

Chapter 8 - Non-Normal Operations
Non-Normal Situation Guidelines
8.2 - Revised text to standardize the reference format.

8.3 - Revised text to correct form: replaced "Time critical warnings" with
"Time Critical Warning."

8.3 - Revised text to correct form: replaced "Warnings" with "Warning."
8.3 - Revised text to correct form: replaced "Cautions" with "Caution."
8.3 - Revised text to correct form: replaced "Advisories" with "Advisory."
8.3 - Revised text to standardize the reference format.
8.4 - Revised text to standardize the reference format.
8.4 - Revised text in table for tense consistency.
Troubleshooting

8.6 - Revised text: replaced " Examples of troubleshooting include" with
"Troubleshooting includes, but is not limited to."

8.6 - Added heading "Troubleshooting Guidance" to organize content.
Approach and Landing

8.7 - Revised text to standardize the reference format.
Ditching

8.8 - Replaced text "Transmit Mayday" with "Transmit "MAYDAY."

8.9 - Revised text to simplify: replaced "Maintain airspeed at VREF.
Maintain 200 to 300 fpm rate of descent" with "Maintain airspeed at VREF
and a rate of descent of 200 to 300 fpm."

Engines, APU
8.10 - Replaced "crew member" with "crewmember" to align with FAA.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.

0.4.16 FCT 777 (TM) February 27, 2026



Preface -
@EHEIA’E Revision Highlights

777 Flight Crew Training Manual

8.10 - Replaced "crew members" with "crewmembers" to align with FAA.

8.10 - Replaced "Full Authority Digital Engine Control (FADEC)" with
"Electronic Engine Control (EEC)." While FADEC performs the same
function, Boeing uses the term EEC.

8.10 - Replaced text "varies from engine to engine" with "varies between
engines."

8.11 - Corrected NNC name: replaced "DUAL ENGINE FAIL/STALL" with
"Dual Engine Fail/Stall."

8.12 - Replaced "and/or" for clarity: "A hung or stalled in-flight start can be
indicated by stagnant RPM and an increasing EGT."

8.12 - Revised text to remove passive phrasing: replaced "but action should
not be taken if RPM" with "; no action is required if RPM."

8.12 - Revised text for clarity: replaced "People working in a vibrating
environment may find relief by" with "Flight crew members may find relief
by'l’

8.12 - Replaced "crew members" with "crewmembers" to align with FAA.
8.12 - Revised text: replaced "fuel remaining" with "remaining fuel."

8.13 - Replaced "cutoff" with "CUTOFF" in "The PM moves the fuel control
switch to CUTOFFE."

8.13 - Revised text to correct typographical error: replaced "shutdown" with
"shut down."

8.13 - Revised text to simplify: replaced "engine bird strikes damage the
engine(s)" with "engine bird strikes result in engine damage."

8.13 - Revised text: replaced "an EGT increase" with "an increase in EGT."
Evacuation

8.14 - Revised text to simplify: replaced "Quick actions in a calm and
methoidical manner" with Quick, calm, and methodical actions."

8.15 - Replaced "and/or" for clarity: replaced "engine and/or APU" with
"engine or APU."

Flight Controls
8.16 - Replaced "aircraft" with "airplane."”

8.16 - Revised text to correct typographical error: replaced "Airplane handing
qualities" with "Airplane handling qualities."

8.16 - Corrected the name of the NNC to be title case: All Flaps Up Landing
NNC.

8.18 - Replaced "pilot flying" with "PF" for consistency.
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8.19 - Revised text to standardize the reference format.
Air Data Systems Unreliable

8.21 - Revised text to standardize the reference format.

8.22 - Revised text to standardize the reference format.

8.22 - Replaced "aircraft" with "airplane.”

8.23 - Revised text to standardize reference format.

8.24 - Revised text for grammatical accuracy and formatted content into
bulleted list for readability.

8.24 - Revised text for grammatical accuracy and formatted content into
bulleted list for readability.

Fuel

8.25 - Revised text for grammatical accuracy: replaced "the crew attention to
be focused on flight path control" with "the crew to focus on flight path
control."

8.28 - Revised text to standardize the reference format.
Tail Strike
8.35 - Replaced "and/or" for clarity: "weight or flap setting."
8.35 - Revised text for consistency: replaced "pilot flying" with "PF."
8.36 - Revised text to standardize the reference format.
8.36 - Revised text for consistency: replaced "pilot flying" with "PE."
8.37 - Revised text for consistency: replaced "pilot flying" with "PF."
8.37 - Revised text for consistency: replaced "pilot flying" with "PF."
Fire

8.38 - Replaced "and/or" for clarity: "may be reduced to idle and the
speedbrakes may be used to expedite deceleration."”

Situations Beyond the Scope of Non-Normal Checklists

8.40 - Replaced "and/or" for clarity: "To ensure proper control, it may be
desirable to use thrust or stabilizer trim to hasten damping and return to a
stable condition."

8.40 - Revised jammed flight control guidance: replaced "both pilots can
apply force to either clear the jam or activate the break-out feature" with "both
pilots can apply force in the same direction to either clear the jam or activate
the break-out feature.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.

0.4.18 FCT 777 (TM) February 27, 2026



Preface -

@ﬂﬂflﬂﬁ Revision Highlights

777 Flight Crew Training Manual

8.41 - Replaced "and/or" for clarity: "Aggressive differential braking, use of
rudder pedal steering, or use of asymmetrical reverse thrust, in addition to
other control inputs, may be required to maintain directional control."

8.42 - Revised text for grammatical accuracy: replaced "to assure priority"
with "to ensure priority."

8.42 - Revised text: added "access to" in the sentence "handling and access to
emergency services."

8.42 - Revised text to simplify: replaced "squawk 7700 and proceed as
circumstances dictate" with "squawk 7700 and proceed according to the
situation.

8.42 - Replaced "and/or" for clarity: "to assess the effects of the damage or
conditions before attempting to land."

8.42 - Revised text for grammatical accuracy: replaced "It is necessary for the
flight crew to use good judgment" with "The flight crew must use good
judgment."

8.42 - Revised text for grammatical accuracy: replaced "in consideration of
the existing conditions" with "considering existing conditions."

8.42 - Revised text: replaced "by direct visual observation" with "through
direct visual observation."

8.42 - Replaced "and/or" for clarity: "from the flight deck or passenger
cabin."

8.42 - Revised text: replaced "While only a small portion" with "Although
only a small portion."

8.42 - Revised text for grammatical accuracy: replaced "can be used to gain
maximum knowledge" with "can be used to improve understanding."

8.43 - Revised text to simplify: replaced "within the company as well as from
Boeing" with "within the company and from Boeing."

8.43 - Revised text: replaced "configuration for landing" with "landing
configuration."

8.43 - Revised text for grammatical accuracy.

8.43 - Revised text for grammatical accuracy: replaced "length of runway
available (longest possible runway preferred, wind permitting)" with
"Runway length (use the longest available runway, wind permitting)."

8.43 - Revised text for grammatical accuracy: replaced "emergency services
available" with "Availability of emergency services."
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Chapter A - Appendices
Operational Philosophy
A.2.1 - Adjusted text: shorter sentences and paragraphs for readability.
A.2.1 - Adjusted text: shorter sentences and paragraphs for readability.
A.2.1 - Adjusted text: shorter sentences and paragraphs for readability.
Callouts

A.2.1 - Revised text: replaced "good Crew Resource Management" with
"effective Crew Resource Management (CRM)."

A.2.1 - Revised text: deleted "recommended" in "recommended callouts."

A.2.1 - Revised text: replaced "procedural callouts found in this list" with
"procedural callouts listed here."

RNAY Operations

A.2.2 - Revised text for grammatical accuracy: replaced "can reference the
RNP Capability document Appendix A" with "may reference Appendix A of
the RNP Capability Document."

GPS Use in Non-WGS-84 Reference Datum Airspace

A.2.3 - Revised bulleted list format for readability and made small
grammatical updates.

A.2.3 - Revised text for grammatical accuracy: replaced "for approaches
based upon ground-based navigation aids such as ILS, VOR, LOC, NDB,
etc., the GPS updating need not be inhibited." with "For approaches based on
ground-based navigation aids such as ILS, VOR, LOC, or NDB, GPS
updating does not need to be inhibited."

A.2.3 - Revised text: replaced "procedures eliminated" with "procedures
removed."

Automation Use Guidelines to Maintain Manual Flight Proficiency

A.2.3 - Revised text: replaced "manually, as long as conditions" with
"manually whenever conditions."

A.2.3 - Revised text for grammatical accuracy: replaced "pilot monitoring are
such that safe operations are maintained." with "pilot flying and the pilot
monitoring allow for safe operations."

A.2.3 - Replaced "aircraft" with "airplane and revised text to improve
grammar.

AFDS Guidelines
A.2.4 - Revised text to remove duplicate word "appropriate" (which MCP
technique is most appropriate and establish appropriate guidance).
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A.2.4 - Revised text for grammatical accuracy: replaced "will result in a risk
of" with "will increase the risk of."
Crosswind Takeoff

A.2.5 - Corrected heading: replaced "Takeoff Crosswind Guidelines" with
"Crosswind Takeoff Guidelines."

Low Visibility Takeoff

A.2.5 - Revised text to spell out units: replaced "500ft/150m" with "500 feet
(150 meters)."

A.2.5 - Revised text to spell out units: replaced "300ft/75m" with "300 feet
(75 meters)."

Cruise

A.2.6 - Revised text for grammatical accuracy: replaced "operation" with
"operating" in "near the maximum operating altitude."

A.2.6 - Revised text for grammatical accuracy: replaced "in" with "under" in
"of the airplane in these conditions."

A.2.8 - Revised text for grammatical accuracy: replaced "diversion plan to
include supporting the airplane, passengers, and crew" with "diversion plan
that includes support for the airplane, passengers, and crew."

A.2.8 - Revised text to simplify.

A.2.8 - Revised text to simplify.

A.2.8 - Revised text to simplify.

A.2.8 - Revised text to simplify.
ILS Approach

A.2.8 - Revised text for grammatical accuracy: replaced "determine
equipment needed and submit these requirements along with other data to
their applicable regulator in order to get approval for Cat II or III operations"
with "determine the required equipment and for submitting these
requirements, along with other necessary data, to the applicable regulatory
authority to obtain approval for Category II or III operations."

A.2.8 - Revised text for grammatical accuracy: replaced "required for the
types of operation specified" with "required for the specified types of
operation."

A.2.8 - Revised text for grammatical accuracy: replaced "Operators who have
been approved for Category II and III operations and have airplanes certified
for these operations need to provide this information to their pilots." with "
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A.2.9 - Revised text for grammatical accuracy: replaced "are responsible to
determine equipment needed and submit" with "are responsible for
determining the equipment needed and submitting."

Flare and Touchdown

A.2.10 - Revised text for grammatical accuracy: replaced "but not to
determine if a hard landing was made" with "but it cannot be used to
determine whether a hard landing occured."

Landing Roll

A.2.10 - Revised text to replace "/" with "or" and to make small grammatical
changes (for example, slippery/contaminated).

Rapid Descent

A.2.11 - Revised text for grammatical accuracy: deleted "is experienced" (in
the event of a depressurization is experienced).
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General Information Chapter 1

Preface

This chapter outlines the Boeing flight deck design philosophy and operational
policies used during training. Recommended procedures for Crew Coordination,
the Flap and Speed Schedule, Thrust Management, Turbulent Air Penetration, and
Crew Resource Management are covered, providing a basis for standardization. |
Conditions beyond the control of the flight crew may preclude following a
maneuver exactly. The maneuvers are not intended to replace good judgment and
logic.

Flight Deck Philosophy

The Boeing flight deck has changed significantly over the years with increased
systems integration, automation, and complexity. Flight training and flight
manuals align with the Boeing flight deck design philosophy. An understanding

of the design philosophies of the modern Boeing flight deck reinforces flight
training and helps flight crews manage circumstances that may not be specifically |
covered in the operational flight manuals.

Key Elements of Flight Deck Design

» All displays and controls required for flight are designed to be visible
and reachable by both pilots, or duplicated at each crew station, and to
perform effectively under all lighting conditions.

* Quiet or dark flight deck during normal operations: There are minimal
indications of normal status.

» Alerts are categorized into time critical warnings, warnings, cautions,
and advisories, and are prioritized by the urgency of required pilot

response.
* Time Critical Warnings — Non-normal operational or system
conditions that require immediate crew awareness and corrective |

action to maintain safe flight.

» Warnings — Alert the crew to a non-normal operational or system
condition that requires immediate crew awareness and corrective |
action.

Boeing Proprietary. Copyright © Boeing. EAR 99. See title page for details.
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+ Cautions — Alert the crew to a non-normal operational or system
condition that requires immediate crew awareness and subsequent
flight crew response.

* Advisories — Alert the crew to a non-normal operational or system
condition that requires routine crew awareness. Corrective action
may be required.

* Colors are consistent with industry standards and requirements. In
general, the colors used on the Boeing flight deck are:

* Red — Highest priority, safety related information. Warning-level
alerts are displayed in red with an aural warning and require

immediate crew awareness and corrective action. Red is also used for

keep-out zones and do-not-exceed limits.

* Amber — Second priority, safety related information. Caution-level
alerts are displayed in amber with an aural warning and require
immediate crew awareness and subsequent response. Advisory-level
alerts are displayed in amber text with no aural warning. Amber is
also used for flags, non-normal sources, and regions of limited
operation.

* Amber Advisories — Alerts that are displayed in amber text with no
aural. They require crew awareness and may require a response.

* Green — Indicates active, engaged, selected, or tuned functions.
Green is also used to indicate fly-to areas.

» White — Used for real time information, scales, and values that are
ready to be used.

* Magenta — Used for target values and the FMC generated flight path.

* Cyan — Used for inactive data, labels, and backgrounds.
* Blue — Used for informational purposes.

» System synoptics are simplified schematics representative of airplane
system operation and are provided as supplemental information only.

 Linked and back-driven flight controls will reflect how the other pilot or

the autoflight system is commanding the airplane. This control motion
effectively draws attention to control input, aiding situational awareness
and enabling a smooth transition or handoff between pilots and
automation.

+ Linked pilot controls, including fly-by-wire systems, provide
conventional control wheel inputs and indications. Both pilot controls
are mechanically linked and provide tactile and visual cues to how
the PF is controlling the airplane.

* The autoflight system back-drives the control wheel and thrust levers.
When the autopilot system is engaged, the control wheel is
back-driven to indicate what the autopilot is commanding. The
autothrottle system back-drives the thrust levers according to what
the autothrottle system is commanding. Pilot input can override both
autopilot and autothrottle commands.
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Flight Deck Pilot Responsibilities

Boeing flight decks are designed to support the priorities of Aviate, Navigate,
Communicate, and manage airplane systems. These priorities form the foundation
of Threat and Error Management (TEM), a framework used to reduce the risk of
threats, errors, and Undesired Airplane States (UAS).

TEM builds pilot skills and resilience through active monitoring, early risk
identification, and mitigation strategies.

A common element of TEM programs is the TEM Card, a briefing and debriefing
tool that helps guide the crew in risk evaluation. Boeing supports the use of TEM
Cards in both flight operations and flight training.

Management of pilot startle and surprise is another component of “Aviate,

Navigate, Communicate” and TEM. When encountering a startle event or
non-normal situation, the model “Fly, Focus, Act” can aid pilot resilience by
maintaining safety (fly the airplane), maintaining composure and observation
(focus), and identifying and managing the startle event (act).

The Captain is ultimately responsible for the safe operation of the airplane. Both
flight crewmembers are responsible for the safe conduct of the flight. Automation
assists the flight crew in the efficient operation of the airplane. If the airplane does
not perform as expected, the flight crew must assume positive control of the
airplane.

The flight deck design assumes the pilot will:
» Respond correctly and safely to alert conditions.
* Prioritize warnings over cautions, and cautions over advisories.

* Maintain situational awareness at all times. Both pilots should monitor
the flight instruments and flight mode annunciations to verify that the
airplane is responding as expected. Both pilots should also anticipate
what actions are needed next and how the airplane should respond.

 Use the appropriate level of automation for the situation. Assign tasks to
automation in the desired state. Engage automation when workload
increases, and take manual control when needed.

* Apply critical thinking and judgment. If indications are not as expected,
seek confirming information and take appropriate action.

Operational Philosophy

The procedures and checklists are designed for use by trained flight
crewmembers. The procedure sequence follows a definitive panel scan pattern.
Each crewmember is assigned a flight deck area to initiate action in accordance
with Normal and Supplementary Procedures. Non-normal procedural actions and
actions outside the crewmembers’ area of responsibility are initiated at the
direction of the captain.
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Non-normal checklists are provided to cope with or resolve non-normal situations
on the ground or in flight.

Supplementary procedures are accomplished as required, rather than on each
flight sector or segment. Refer to Chapter SP, “Supplementary Procedures,” in
volume 1 of the FCOM.

Status messages are checked during preflight to assess acceptability of the
airplane for dispatch. After engine start, it is not necessary to check status
messages because any message having an adverse effect on the flight and
requiring crew attention appears as an EICAS alert message. Status messages are
checked after engine shutdown to determine if maintenance action should be
initiated prior to the next flight.
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Events Requiring Maintenance Inspection
Appendix A.2.1

During ground or flight operations, events may occur that require a maintenance
inspection after the flight. Use the following guidance to determine which events
require a maintenance inspection:
* Hard landing — Specify if the landing was hard on the nose gear only,
hard on the main gear only, or hard on both main and nose gear. Specify
if the landing was a hard bounced landing.

Note: A bounced landing is defined as a landing where both main gears contact
the ground and then both main gears leave the ground prior to landing.

Note: A nose-first landing is considered a hard nose-gear landing.

* Overweight landing — If the overweight landing was not a hard
landing, the flight crew should record that the landing was not a hard
landing.

+ High drag or high side load event — One or more of the following
conditions occurred:

+ Airplane ran off the prepared surface.

* Airplane landed short of the prepared surface.

» Two or more tires were blown during landing.

* One or more landing gear hit an obstacle or were hit by an obstacle.

* Airplane landed with a large crab or high bank angle, resulting in
abnormally large side-to-side forces as the airplane aligned with the
runway after touchdown.

* Severe turbulence.

* Overspeed — Flap/slat, MMO/VMO, landing gear, landing gear tires.
» High energy stop — Refer to the AMM for guidance.

* Lightning strike.

* Extreme dust exposure.

* Tail strike.

* Any event that the pilot believes may require a maintenance
inspection. Examples include an overly aggressive pitch up during a
TCAS event or a Terrain Avoidance maneuver that could result in
structural damage.

* Operator specific procedures or policies may include additional
events requiring a maintenance inspection.

Note: If in doubt, the best course of action is to report it.
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Training Objectives

The flight training program prepares the student for airplane qualification and the
FAA Type Rating checkride (or equivalent). Flight safety, passenger comfort, and
operational efficiency are emphasized.

Qualification Requirements (Checkride)

After satisfactory completion of training and when recommended by an
authorized instructor, each pilot must demonstrate the ability to perform
maneuvers and procedures prescribed by FAA or other applicable governing
regulations. Throughout the prescribed maneuvers, the pilot must demonstrate
command ability and good judgment consistent with a high level of safety. To
determine whether such judgment has been shown, the evaluator considers
adherence to approved procedures, actions based on situation analysis, and care
and prudence in selecting the course of action.

Evaluation

An evaluation may be given at the end of simulator training. The content of the
evaluation depends on the simulator’s capabilities and the requirements of the
governing regulatory agency.

An evaluation in the airplane may be required if the training does not meet the
prescribed requirements of FAA or other applicable governing regulations.

Crew Resource Management

Crew Resource Management (CRM) applies team management concepts and
ensures the effective use of all available resources to operate a flight safely. In
addition to the aircrew, CRM includes all other groups that routinely work with
the aircrew and participate in decisions required to operate a flight. These groups
include, but are not limited to, airplane dispatchers, cabin crew, maintenance
personnel, and air traffic controllers.

This manual discusses techniques that build effective CRM habits on the flight
deck. For example, situational awareness and communication are emphasized.
Situational awareness, or the ability to accurately perceive what is going on in the
flight deck and outside the airplane, requires ongoing monitoring, questioning,
crosschecking, communicating, and refining perception.

All flight deck crewmembers must identify and communicate any situation that
appears unsafe or out of the ordinary. Experience shows that the safest way to
maintain flight safety and resolve such situations is to combine the skills and
experience of all crewmembers in the decision making process to determine the
safest course of action.
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Intervention

Intervention is a set of actions taken by a flight crewmember to address the loss of
shared situational awareness or an unsafe airplane state. These strategies empower
all crewmembers to take necessary steps to ensure safety. They are based on
effective monitoring and can include questions, recommendations or directions,
and, in an extreme cases, taking control of the airplane.

Ask, Recommend, Take control (ART) is an intervention model that uses
escalating steps according to urgency and the airplane state. Many airlines develop
other intervention policies to meet their specific operational needs.

Positive Transfer of Airplane Control

There should always be a clear understanding of which pilot has control of the
airplane. Boeing recommends that operators establish standardized procedures for
transferring airplane control that emphasize clear communication and a positive
handoff of the responsibility for the Pilot Flying (PF) duties. The PF should inform
the Pilot Monitoring (PM) of the current state of the airplane prior to transferring
airplane control.

Operators may need to have these procedures reviewed and approved by
applicable regulatory authorities.

Headphone and Flight Deck Speaker Use

Boeing recommends that crews wear headphones or boom microphones/headsets
during takeoff until the top of climb, and from the start of descent throughout
approach and landing. During cruise, flight deck speakers may be used. Speaker
volume should be kept at the minimum usable level adequate to avoid interference
with normal crew flight deck conversation, but still ensure reception of relevant
communications.

Display Panel Management

Unless specifically directed in a procedure, Boeing does not recommend what
displays the crew should be monitoring during ground or in-flight operations. The
flight crew is encouraged to select a display during any phase of flight that they
feel is the most efficient way to get desired information.
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Synoptic Display

Synoptic displays help the flight crew rapidly understand airplane system status.
The flight crew must not rely only on the displays to determine airplane status.

Synoptic displays should only be used when necessary to obtain required
information and should be deselected after the information is obtained. The clear
and simple display format allows the flight crew to gather the necessary data with
a brief scan.

Note: Flight crews do not need to reference synoptic displays or maintenance
information when performing procedures.

If the flight crew uses a synoptic display during a procedure, the crew must make
sure that the display does not cause a distraction. This is very important during
non-normal procedures.

System faults can cause synoptic information to be missing. The synoptic display
can show incorrect or missing valve positions. The synoptic display can show
incorrect or missing flow bar indications. Therefore, decisions regarding
non-normal situations must rely on EICAS messages and other flight deck
indications.

If a non-normal procedure requires memory items, do the memory items before
you select a synoptic display. Always give priority to the necessary procedure, not
to the synoptic display.

Maneuver Speeds and Margins

This section explains the difference between flap maneuver speeds and minimum
maneuver speeds. It also describes maneuver margin, or bank capability relative
to stick shaker, as a function of airspeed during flap extension and retraction
scenarios.

Flap Maneuver Speeds

The following tables contain flap maneuver speeds for various flap settings. The
flap maneuver speed is the recommended operating speed during takeoff or
landing operations. These speeds guarantee full maneuver capability or at least
40° of bank (25° of bank and 15° overshoot) to stick shaker within a few thousand
feet of the airport altitude. While the flaps may be extended up to 20,000 feet, less
maneuver margin to stick shaker exists for a fixed speed as altitude increases.

Flap Position All Weights
Flaps UP VREF 30 + 80
Flaps 1 VREF 30 + 60
Flaps 5 VREF 30 + 40
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Flap Position All Weights
Flaps 15 VREF 30 + 20
Flaps 20 VREF 30 + 20
Flaps 25 VREF 25
Flaps 30 VREF 30

Minimum Maneuver Speed

The top of the lower amber band on the airspeed display indicates the minimum
maneuver speed. The functionality of the lower amber band is slightly different
for Flaps Down versus Flaps Up operation; however, in both cases it alerts the
crew that when operating at an airspeed within the amber band less than full
maneuver capability exists.

Note: During normal conditions, the target speed is always equal to or faster than
the minimum maneuver speed (top of the amber band). During non-normal
conditions, the target speed may be below the minimum maneuver speed.

Flaps Down Amber Band

For all Flaps Down operations (any time the flaps are not full-up) the minimum
maneuver speed is the slowest speed that provides full maneuver capability, 1.3g
or 40° of bank (25° of bank and 15° overshoot), to stick shaker. The top of the
amber band does not vary with g load.

As airspeed is decreased below the top of the amber band, maneuver capability
decreases. In 1g flight, the speed in the middle of the amber band provides
adequate maneuver capability or 30° of bank (15° of bank and 15° overshoot). The
speed at the bottom of the amber band (top of the red and black tape) corresponds
to stick shaker activation for the current g load. If the g load is increased during
maneuvering, the stick shaker activation speed increases also.

Note: Stick shaker is set to activate before the actual stall. There is sufficient
margin to recover from stick shaker without stalling.

The following diagram is a representative sample showing airspeed relative to the
amber band.
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Top of Amber Bottom of Amber
Band Speed Band Speed

Full Maneuver Stick Shaker
Capability Activation

Minimum maneuver speeds (displayed as the top of the lower amber band) should
not be confused with flap maneuver speeds. Flap maneuver speeds are based on
airplane weight, while the minimum maneuver speed is calculated using airplane
angle of attack and current airspeed. These speeds provide independent means to
ensure that the current airspeed provides at least full maneuver capability for
terminal-area maneuvering.

Note: During normal conditions, the flap maneuver speed for the current flap
detent should always be equal to or faster than the minimum maneuver
speed. During some non-normal conditions, the flap maneuver speed for
the current flap position may be less than the minimum maneuver speed.

Flaps Up Amber Band

For altitudes up to approximately 10,000 feet, the flaps up amber band functions
like the Flaps Down amber band described above, with the top of the amber band
representing full maneuver capability.

Between 10,000 and 20,000 feet, increasing Mach effects reduce the maneuver
capability at the top of the amber band, while still providing at least adequate
maneuver capability.

Above approximately 20,000 feet, the top of the amber band shows the speed that
provides 1.3g maneuver capability to low speed buffet (or an alternative approved
maneuver capability as preset by maintenance).
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Maneuver Margins to Stick Shaker

The following figures are representative illustrations of airplane maneuver margin
or bank capability to stick shaker as a function of airspeed. This includes both flap
extension and flap retraction scenarios. These charts are generalized to show
trends in maneuver capability and are not representative of any specific takeoff or
landing condition.

When reviewing the maneuver margin illustrations, note that:

* There is a direct correlation between bank angle and load factor (gs) in
level, constant speed flight. For example, 1.1g corresponds to 25° of
bank, 1.3g ~ 40°, 2.0g ~ 60°.

* The illustrated maneuver margin assumes a constant speed, level flight
condition.

+ Stick shaker activates prior to actual stall speed.

 Flap retraction or extension speed is the speed at which the flaps are
moved to the next flap position in accordance with the flap retraction or
extension schedule.

* Flap retraction and extension schedules provide speeds that are close to
minimum drag, and in a climb are close to maximum angle of climb
speed. In level flight, they provide a relatively constant pitch attitude
and require little change in thrust at different flap settings.

* The bold line designates flap configuration changes at the scheduled
flap retraction or extension speeds.

* The black dots on the bold lines indicate:

* Maneuver speed for the existing flap setting
+ Flap retraction or extension speed for the next flap setting

* Maneuver margins are based on basic stick shaker schedules and do not

include adjustments for the use of anti-ice.

The distance between the bold line representing the flap extension or retraction
schedule and a given bank angle represents the maneuver margin to stick shaker
at the given bank angle for level constant speed flight. Where the flap extension
or retraction schedule extends below a depicted bank angle, stick shaker activation
can be expected prior to reaching that bank angle.
Conditions Affecting Maneuver Margins to Stick Shaker
For a fixed weight and altitude, maneuver margin to stick shaker increases when
airspeed increases. Other factors may or may not affect maneuver margin:
» Gross weight — generally, maneuver margin decreases as gross weight
increases.
* The base speed (V2 or VREF) increases with increasing weight.
» The speed additive is a smaller percentage increase for heavier weights.
+ Altitude — generally, maneuver margin decreases with increasing
altitude for a fixed airspeed.
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Temperature — the effect of a temperature change on maneuver margin is
negligible.

Landing gear — a small decrease in maneuver margin may occur when
the landing gear is extended. This loss is equivalent to 2 knots of
airspeed or less.

Speedbrakes — maneuver margin decreases at any flap setting when
speedbrakes are extended.

Engine failure during flap retraction — a small decrease in maneuver
margin occurs due to reduced lift from the loss of thrust. This loss is
equivalent to 4 knots of airspeed or less.

Anti-ice — use of engine or wing anti-ice reduces Flaps Up and

Flaps Down maneuver margin. This effect persists until the airplane
lands.

777-200LR, 777-F, 777-300ER

Note: The Flaps Up TAI effe