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GLOSSARY OF ABBREVIATIONS

AA Autoflight Annunciator

ACARS Aircraft Communications Addressing and Report-
ing System

ADC Air Data Computer

ADI Attitude Director Indicator

ADIRS Air Data Inertial Reference System

ADIRU Air Data Inertial Reference Unit

ADL Airborne Data Loader

AFDS Autopilot Flight Director System

AGL Above Ground Level

ALT Altitude

ATA Actual Time of Arrival

AIT Autothrottle

ATC Air Traffic Control

BIT Built-In Test

BITE Built-In Test Equipment

BRG Bearing

CAS Calibrated Airspeed

CDS Common Display System

Cbhu Control/Display Unit

CLB Climb

CLR Clear

COMM Communication

CRT Cathode Ray Tube

CRz Cruise

DEL Delete

DES Descent

DEST Destination

DEV Deviation

DME Distance Measuring Equipment

DNTK Downtrack

DTG Distance To Go

EADI Electronic Attitude Director Indicator

E/D End of Descent

ECON Economy

EFC Expected Further Clearance

EFCP Electronic Flight Instrument Control Panel
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EFIS
EHSI
ETA
ETE
FCC
FMA
FMC
FMCS
FMS
FPA
FPTOS
FO
FPM
GA
GMT
GS
GP
GPS
HDG
HSI
IAF
ILS
INIT
INS
INTC
ISA
ISDU
KTS
LAT
LBS
LCD
LNAV
LOC
LON
LONG
LSK
MAC

Revision 1

GLOSSARY OF ABBREVIATIONS

Electronic Flight Instrument System
Electronic Horizontal Situation Indicator
Estimated Time of Arrival
Estimated Time Enroute

Flight Control Computer (AFDS)
Flight Mode Annunciator

Flight Management Computer
Flight Management Computer System
Flight Management System

Flight Path Angle

First Principles Takeoff Speeds
Fly-Over

Feet Per Minute

Go Around

Greenwich Mean Time

Ground Speed or ILS Ground Slope
Glide Path

Global Positioning System (IRS)
Heading

Horizontal Situation Indicator

Initial Approach Fix

Instrument Landing System
Initialization

Inertial Reference System

Intercept

International Standard Atmosphere
Inertial Sensor Display Unit (IRS)
Knots

Latitude, Lateral

Pounds

Liquid Crystal Display

Lateral Navigation or Guidance

ILS Localizer

Longitude

Longitude

Line Select Key

Mean Aerodynamic Cord

Xiv
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GLOSSARY OF ABBREVIATIONS

MACH MACH number

MASI Mach/Airspeed Indicator

MCDU Multi-Purpose Control/Display Unit

MCP Mode Control Panel

MSG Message

N1 Low-pressure Compressor Turbine Rotor Speed

NDB Navigation Data Base

NFO Non-Fly-Over

NM Nautical Miles

OAT Outside Air Temperature

OPT Optional

PBD Point Bearing Distance

POS Position

PPOS Present Position

PROG Progress

QNE Standard Day Sea Level Altimeter Setting

QNH Destination Altimeter Setting (corrected to Sea
Level)

QRH Quick Reference Handbook

QUAD Quadrant

REF Reference

REST Restriction

RTA Required Time of Arrival

RTE Route

SEC Second

SID Standard Instrument Departure

SK-R Skid Resistant

STAR Standard Terminal Arrival Route

TIC Top of Climb

T/D Top of Descent

TAI Thermal Anti-lcing

TAT Total Air Temperature

TMA Thrust Mode Annunciator

TRANS Transition

V/B Vertical Bearing

VIS Vertical Speed

VERT Vertical
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GLOSSARY OF ABBREVIATIONS

VNAV Vertical Navigation or Guidance
VOR VHF Omnidirectional Range
WPT Waypoint

XTE Cross Track Error

4 Zulu (as in Zulu or GMT time)
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PREFACE

Several updated versions of the FMCS are currently in service.
This guide covers the Update 10.0 through 10.3 versions of the
FMC flight software, and Update 2 of the LCDCDU flight software.

Part 1 of this guide contains an introduction to the FMCS with some
explanations of the concepts behind what it does.

Part 2 explains normal operation and is broken down into system
prompts and usage hints, a quick reference checklist, and a de-
tailed operation description. The quick reference checklist is ar-
ranged by phase of flight over a U.S. route from Chicago to St.
Louis. The detailed operation description covers the CDU display,
keys, and annunciators, and explains system operation for a normal
flight with AFDS and A/T integration. The detailed operation de-
scription is arranged by phase of flight over an example route be-
tween London, England, and Frankfurt, Germany.

Part 3 covers non-normal operation such as power loss, sensor
failure, and alert and advisory messages.

Part 4 consists of a detailed system description and a design sum-
mary. The sequence of operations for a typical flight profile is
shown on pages 4-43 through 4-54.

Update 10.0 combines the operational characteristics of Update 7.4
and Update 8.4 series into a single software program, with the Up-
date 8 features now enabled and disabled via the Software Options
codes. The SW OPTIONS page has been added to provide a
convenient display of the enabled options available to the aircrew.
In addition to the Update 7.4 and Update 8.4 operational character-
istics, Update 10.0 includes the following features:

e Enhanced File System Download recording capability.

e VNAV operation with failed Fuel Summation Unit.

e SELECT DESIRED WPT page expanded to two pages (12
waypoints maximum). Waypoints are listed in order of increas-

ing distance from the reference point, and include the navaid
type in the header.

e Make use of the OVERFLY flag in the NDB to determine if a
forced overfly of the runway waypoint is required prior to se-
guencing to lateral guidance to the missed approach.

e The ENG OUT mode is advisory only and can no longer be
executed, eliminating the loss of VNAV guidance.

e Added 150 Knots Speed Constraint Restriction to all Final Ap-
proach Fix points for all approach types.

e The default Software Options Code is changed to enable the
manual RNP option.
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e The software is compatible with the year 2000 roll-over of the
NDB.

e Improved navigation accuracy.

e Improved ANP calculations.
e Replaced spherical earth model with WGS—-84 Earth Model.
e Improved NDB latitude and longitude resolution to 6 feet.

e Updated magnetic variation model (program pin dependent
on 737-300/400/500 aircraft).

e Incorporates fixed radius turn legs to allow any geographic
point to be used as the turn center for enroute legs, legs in
SIDs and STARs, and approaches.

e Incorporates DME Arc radius turn legs to allow any DME to be
used as the turn center for legs in SIDs, STARs, and ap-
proaches.

e RNP values for each leg are stored in the NDB.

e Selection of an approach when multiple approaches of the
same type exist.

e Allows LNAV control at takeoff (Dual FMS only).

NOTE: Requires Autopilot modification in 737-300/400/500
aircraft.

e Allows VNAV controlled descents below the MCP altitude.

NOTE: Requires Autopilot modification in 737-300/400/500
aircraft.

¢ Added RTA AT/BEFORE and AT/AFTER windows.
e Changed the prompt CAPTURE to DESCEND NOW.
e Reduction in the number of DISCOs.

e Provide more tolerant bypasses.
e Allow for path overshoot in adverse wind conditions.

o Climb speed restrictions as low as 100 kts may be manually
entered.

e The following features were added to support the
737-600/700/800 (new generation) aircraft:

e |oadable Performance Data Base.

e First Principles Takeoff Speeds (FPTOS) calculations are
incorporated.

e VREF-based flaps maneuver speeds replaced fixed GW in-
crement flap block speeds.
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The primary purpose for Update 10.1 is to add operational capabili-
ty for the 737-800 aircraft. In addition, this update provides in-
creased compatibility between 737-300/400/500/700/800 aircraft
with the Boeing 10-62225-003 (S| Model 2907A4) FMC installed.

Update 10.1 includes the following features:

THRUST BUMP FEATURE — The Thrust Bump feature has
been added to allow the air crew to select (bump to) the next
higher engine thrust rating when more output is desired for
operational reasons. The Thrust Bump selection is made on
the N1 LIMITS page. This feature is initially available for use
on all 737-800 models. The Thrust Bump selection may also
be uploaded via the ACARS function.

TAKEOFF REF AND N1 LIMITS PAGE CHANGES - The
TAKEOFF REF and N1 LIMITS pages have been modified to
accommodate the Thrust Bump feature and to provide com-
monality among Boeing aircraft. Several display items have
been re-located between the TAKEOFF REF pages and the
N1 LIMITS page. In addition, the following new features and
changes have been included:

e WET SKID RESISTANT Runway FEATURE — The WET
SKID Resistant (SK—R) runway condition feature has been
added to the TAKEOFF REF page. SK-R is selectable just
as the WET and DRY conditions and is functional for all
737-600/700/800 aircraft.

e The TAKEOFF SPEEDS DELETED message is displayed
independently of the ACARS function — When the active
departure runway, runway wind, runway slope, runway
heading, takeoff flaps, runway condition, takeoff outside air
temperature, selected temperature, or engine thrust rating
are changed, the TAKEOFF SPEEDS DELETE message
will be displayed in the scratch pad for all 737-600/700/800
aircraft.

e DEFAULT FLAPS VALUE - A default flaps value is no lon-
ger required. If a valid flaps default value does not exist,
the TAKEOFF REF page will display BOX prompts to alert
the air crew that flaps data is a required entry.

NOTE: Refer to the TAKEOFF REF and N1 LIMITS pages for
the changes listed above.

DEFAULT NAVIGATION DATA BASE SIZE — The default size
of the Navigation Data Base (NDB) has been changed from
256K bytes to 1M bytes.

USE OF NDB RUNWAY OVERFLY INDICATOR — An OVER-
FLY indicator is contained in the NDB to adjust MISSED AP-
PROACH sequencing. If the OVERFLY indicator is set, then
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the runway must be flown over prior to sequencing the missed
approach. Ifthe OVERFLY indicator in the NDB is not set, later-
al guidance will be provided direct to the missed approach once
active.

The primary purpose for Update 10.2 is to add operational capabili-
ty for the 737-600 aircraft. In addition, this update provides in-
creased compatibility between 737-300/400/500/600/700/800 air-
craft with the Boeing 10-62225-003 (SI Model 2907A4) FMC
installed.

UPDATE 10.2 is replaced by UPDATE 10.2A:
UPDATE 10.2A includes the following features:

Addition of Color to FMS Displays for the LCD CDU — The
FMS software has been updated to make use of color displays
when the new Smiths Industries Model 2584A series LCD CDU
is installed. The new LCD CDU is being introduced as stan-
dard production fit for 737 deliveries and is a form/fit/function
replacement for the existing SI Model 2577 series Cathode
Ray Tube based CDUs. Section 2 provides a description of
the color guidelines currently incorporated.

High Altitude Maneuvering — A bank angle limiting algorithm
has been added for high altitude and high weight conditions.
Prior to this update, bank angle limit was set at 25 degrees for
most turns, even at high altitudes. With this update, the turns
will be limited to the computed bank angle which can be
achieved for the current weight and altitude condition of the
airplane. The new computed limit may vary between 5 and 25
degrees based on weight and altitude.

Updated Altitude Mismatch logic for Approaches and Transi-
tions — When encountering two differing altitudes at the same
point for the last segment of an approach transition and the
first leg of the final approach, this change ensures use of the
more conservative of the two altitudes encountered in the Navi-
gation Data Base. This also applies to STARs and STARs
transitions.

Inhibit Runway Offset Updates when GPS Data is Valid — This
change inhibits the operator from performing manual runway
offset updates when the FMS is receiving valid GPS data.

Add LDA, SDF, and IGS Approaches — The use of Localizer
Directional Aid (LDA), Simplified Directional Facility (SDF), and
Instrument Guidance System (IGS) approach types have been
added to the software.

Add Quadrant/Radial and Altitude on the Hold Page — This
change supports addition of a Quad/Radial field to the HOLD
page to allow direct entry of holding quadrant and radial in ATC

Revision 2 XX TDM 2024



clearance language. The radial is the reciprocal of the inbound
course, except for the special case of a hold placed on a place
bearing distance (PBD) waypoint from a VHF Navaid. An alti-
tude field is also added to the HOLD page which is a duplicate of
the altitude field opposite the “hold at” waypoint on the LEGS
page.
NOTE: Refer to the HOLD page.

e Navigation Data Base Size — The default size of the Navigation
Data Base size has been increased from 1 Mega—words to 2.5
Mega-words.

UPDATE 10.3 includes the following features:

e RTE Page — the following changes and added capability have
been made to the ROUTE pages:

e RTE Page 1 now contains airport data and prompts only.
Procedure data, Airways data, and Enroute data are now
displayed beginning on page 2.

e Flight Plan data is increased from 100 waypoints to 150
waypoints.

e The Supplemental Waypoint database is increased from 20
waypoints to 40 waypoints.

e Engine—-Out Advisory —the ENG OUT page is now a reference
oriented page. Selection of the ENG OUT prompt on the
CLIMB or CRUISE page will not cause a change to the vertical
path construction.

e Polar Navigation — navigation capability added to allow flights
over the earth’s poles:

e Added GPS Track data to the PROGRESS page to provide
aircraft heading data at the poles if both IRUs fail.

e GPS position is used as the center point on the EFIS POS
SHIFT display if both IRU’s fail.

e Multiple Localizer Approaches To Same Runway — the Naviga-
tion Database may now contain more than one localizer ap-
proach to the same runway, and are crew selectable at the
CDU.

e PROGRESS Page — changes to the PROGRESS page are as
follows:

e GPS Track data added for polar navigation.

o Lateral Steering Crosstrack data is expanded to include a
one hundredths digit position. The Lateral Steering Cross-
track now references the lateral path instead of the straight
leg segments.

e LEGS page — The Vertical Angle display data is expanded to
include a one hundredths digit position.
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e VNAV Disengagement During RNP Operations — during RNP
operations, VNAV may now remain engaged within the allow-
able 2 X RNP Crosstrack Deviation window, or when LNAV is
engaged.

e Takeoff To Climb Transition — the FMS now automatically tran-
sitions to the CLB page when on the TAKEOFF REF page and
weight goes off wheels

e Block Operating Speeds (737-300, 400, 500) — programmed
block operating speeds for these aircraft have been increased

as follows:
117 KLBS
FLAPS <117 KLBS TO >138.5 KLBS
POSITION 138.5 KLBS
5 Deg 180 KTS 190 KTS 200 KTS
10 Deg 170 KTS 180 KTS 190 KTS

e Alternate Navigation — GPS Alternate Navigation capability
added which allows the FMC to transmit up to 60 waypoints of
the current active flight plan to the CDU for alternate naviga-
tion operation (function is currently unique to the Boeing busi-
ness Jet using the SI LCD CDU with Update 2 Operational
Program loaded).

e Message Change — The IRS NAV ONLY message is eliminated
and the UNABLE REQD NAV PERF-RNP message is dis-
played when ANP exceeds RNP for the specified delay time.

e FMC RNP Approach Operations — VNAV will no longer be dis-
connected at the GSI point unless the FCC G/S Mode is
armed.

e CLB N1 Display — CLB N1 Limit values are now displayed as
well as Derate CLB N1 values. On previous updates, only the
Derate CLB N1 values were displayed.

e EFIS Mapping During Missed approach — the runway symbol
on the EFIS map remains displayed during a missed approach
operation, even after it has been sequenced.

e PERF INIT Page — Planned Fuel values are now retained dur-
ing the test on the ECS packs.

e Pilot Defined Company Routes Option — enables the user to:
e Load the Flight Plan Navigation Database (FPND) from disk

using the Flightstar software, and retrieve any routes and
waypoints stored in the FPND while onboard the aircraft.

e Save up to 10 routes in a Supplemental database using the
CDU onboard the aircraft. The saved routes are retained
by the FMS until manually deleted. Terminal procedures,
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airways, and user defined waypoints can be saved. Certain
restrictions apply; manually entered HOLDs and Altitude/
Speed Restrictions are not retained.

e Allows the Enroute portion of a flight plan displayed on the
CDU to be reversed. This creates a MOD flight plan with
the Origin and Destination points reversed along with any
airways and enroute waypoints. Certain restrictions apply;
terminal procedures, manually entered HOLDs, and Altitude/
Speed Restrictions are not retained.

Geometric Path Descent Option — allows flying along a com-
puted gradient path from one altitude restriction to the next
during DESCENT. The NDB Gradient may be maintained via
edits on the CDU, including inserting waypoints and deleting
altitude restrictions on the gradient legs.

Quiet Climb Option — supports noise abatement procedures
during Climb phase by providing a quiet climb cutback N1 tar-
get between a pre—programmed thrust reduction altitude and
the restoration altitude. The default thrust reduction and resto-
ration altitudes are provided in the Model/Engine Database
(MEDB) and may be changed through the Loadable Perfor-
mance Defaults Database (LDDB), manually changed at the
CDU, or uplinked via ACARS.

ENG-OUT SIDs Option — provides a display of the Standard
Instrument Departures (SIDs) from the NDB that are tailored
for Engine Out (EO) operation. EO SIDs may be selected
from the DEPARTURES page. In some instances, the EO
SIDs are automatically inserted into the flight plan when certain
criteria are met.

UPDATE 10.4 includes the following features:

Model 2907C1 & 2907A4 FMC Compatibility — Update 10.4
software is compatible with the existing Model 2907A4 FMC
and the new Model 2907C1 FMC.

Increases Nav Data Base Size to 3.5 Mega—Words — software
re—allocates memory usage to expand the Navigation Data
Base Size to 3.5 Mega—Words for either the Model 2907A4
FMC or new Model 2907C1 FMC Computer. The previous size
supported by Update 10.3 was 2.5 Mega—Words.

Increase Model/Engine Data Base Size to 1.5 Mega—-Words —
software re—allocates memory usage to expand the Model/En-
gine Data Base Size to 1.5 Mega—Words for either the Model
2907A4 FMC or new Model 2907C1 FMC Computer. The pre-
vious size supported by Update 10.3 was 1.0 Mega—Word.

Display VNAV Disconnect Message if A/P Disconnects during
Approach — the VNAV DISCONNECT message is displayed if
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VNAV is valid, VNAV becomes disengaged, and the under-
speed flag is set on approach.

e When XTK exceeds RNP for idle descent legs and computed
gradient legs, VNAV will remain in Path Mode versus switching
to Speed Mode.

e When exiting speed intervention during descent, VNAV will
switch to Path Mode if it is not already the active mode.

e Resize Hold Pattern for Descent Altitudes — includes the ability
to size and resize a hold pattern with a default leg time based
upon the altitude of the hold fix waypoint. The hold pattern leg
time is based on the predicted altitude of the hold fix waypoint
until the hold entry waypoint becomes the go—-to waypoint and
lateral guidance is doing a final update on the reference path
buffer. At this point the resize logic will use system altitude to
resize leg time. Climbing or descending through the altitude
threshold of 14,200 feet will be the trigger for determining
whether the leg time will be 1.0 min. or 1.5 min.

NOTE: The leg length will only be resized if leg time or leg
length have not been manually entered on the hold
page.

e HOLD EXIT Prompt Improvements — includes the ability to dis-
play a HOLD EXIT prompt after an in—hold edit has been exe-
cuted. The execution of an IN-HOLD edit results in the cre-
ation of a new hold. The title, ACT HOLD is displayed on the
HOLD page, even though the aircraft has not yet entered the
new hold pattern. The HOLD EXIT prompt is made available
before the new hold is actually entered. Subsequent selection
of the HOLD EXIT prompt will delete the new hold.

e ALT CONSTRAINT XXXXX Message Improvements — when a
Flight Plan edit results in an altitude conflict with the existing
CRZ ALT, (other than manually entering an altitude constraint),
the FMC CRZ ALT will automatically be changed to the highest
constraint in the MOD plan. The resulting MOD plan will be
executable, with a new alerting level message, CRZ ALT
CHANGED TO XXXXX, displayed. Previously, the modified
flight plan could not be executed until the flight crew manually
resolved the altitude conflict.

e New Outputs for CDS VSD and HUD (737-600, 700, 800) —
several new parameters have been added to the EFIS output
buses for usage by the Common Display System (CDS) Verti-
cal Situation Display (VSD), Head-Up Display (HUD) System,
and the Enhanced Ground Proximity Warning System
(EGPWS). The new parameters are primarily related to Ap-
proach, Missed Approach, and Runway information.

Revision 3 XXIV TDM 2024



e Clock Source Switching Improvements — clock selection when
the GPS with Integrity option is set to OFF and the Captain’s
or First Officer’s clock is being used is modified. Automatic
switching between the Captain’s and First Officer’s clocks once
the source is selected at FMC power—up is prevented. When
the selected source fails after power—up, the FMC will retain
the last valid clock value received from the selected source,
and increment system time based on this value using it's own
internal clock.

e Navigation Improvements — Adds GPS reasonableness checks
in addition to using GPS fault indications to further protect the
navigation solution from unreasonable input data. In addition,
IRS reasonableness checks have been improved in dual FMC
installations such that both FMCs are better able to identify
and reject a badly drifting IRS.

e Add FLAP/SPD Entry on APPROACH REF Page — A new
FLAP/SPD field has been added to the APPROACH REF page
at location 4R. Selection of a VREF speed in fields 1R-3R will
result in the selection appearing in the 4R field. Location of
approach frequency and identifier along with front course infor-
mation is now located in the 4L field, and the GA N1 field has
been removed.

e Use of Small Font on RTE HOLD Page for Default Entries —
Default entries for QUAD/RADIAL, INBD CRS/DIR, and LEG
TIME are now displayed in small font. Large font is used to
denote when the entry is either pilot entered or extracted from
the navigation database.

e Added RW/APP TUNE DISAGREE and RW/APP CRS ERROR
messages for conditions where a tuned frequency or MCP se-
lected course does not match the FMC flight plan data.

e Output Vref Data on the General Output Bus — Vref data is
now being displayed.

e Various problems detected and reported in U10.3 were cor-
rected in U10.4 including the intermittent blanking of the map
on the EFIS display

e The following changes/additions to software options have been
made:

e Automatic Engine—Out SID Selection — When the Engine—
Out Standard Instrument Departure (SID) software option is
enabled, the FMC will look for an engine—out indication from
the Autothrottle. When the FMC receives this indication
while the aircraft is in climb and flaps are still extended, the
FMC will automatically create a mod flight plan containing
the engine—out SID for the departure runway. The automat-
ic selection is only available on the 737-600/700/800 air-
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craft with certain Autothrottles installed. All others must
manually select the Engine-Out SID from the DEPAR-
TURES page on the CDU.

Display Missed Approach on Map in Cyan — When this soft-
ware option is enabled, the missed approach path is dis-
played in cyan rather than magenta on the map display prior
to being active.

Inhibit Gross Weight entry on PERF INIT page — When this
software option is enabled, the entry or deletion of Gross
Weight (GW) in field 1L of the PERF INIT page is inhibited
and the operator must enter Zero Fuel Weight (ZFW).
When the option is disabled, there is no change from pres-
ent operation in that the operator has the choice of entering
either GW or ZFW.

Disable Takeoff Derates — When this software option is en-
abled, Takeoff Derate selections on the N1 LIMIT page are
blanked and disabled.

The UPDATE 2 LCD MCDU (refered to as the ALT NAV MCDU)
ands two functional capabilities beond performing as a normal

MCDU.

Provides an alternate navigation solution (requires the on-side
GPS to be operational) regardless of the status of the FMC(s).
The Alternate Navigation Function added to this guide requires
an ALT NAV LCD MCDU and the ALT NAV function enabled.
The ALT NAYV function requires an ARINC 755 MMR to supply
inputs to the ALT NAV MCDU.

Provides capability to up—load and display Graphical Weather
Data Maps. This function requires an ACARS/Weathermap
system be installed and the graphics capability to be enabled.

The Update 2 LCD CDU requires it's own Software Options
disk to enable these capabilities.
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PART 1-1
INTRODUCTION

WHY AN FMS?

The Flight Management System (FMS) combines previous aircraft
avionics capabilities with digital computers to ease your workload
and allow you to devote more time to safely managing the aircraft.
The FMS provides information for continuous automatic navigation,
guidance, and performance management.

Previously, you had to refer to maps, performance documents,
charts, tables, or calculators for navigation and performance infor-
mation. Much of this information is now stored in the Flight Man-
agement Computer (FMC) and is accessible to you by the pressing
of a key (or keys) on the Control/Display Unit (CDU).

The FMC and the CDU make up the Flight Management Computer
System (FMCS). The FMC stores, in its memory, data equivalent
to Jeppesen air navigation charts (called the navigation data base
or NDB) and an airplane performance manual (called the perform-
ance data base). You will use the CDU to communicate with the
computer (using ATC language) to call up or retrieve navigation and
performance data quickly and easily.

Not only does the FMCS provide fast and efficient data retrieval
and calculations, but it can manage full-time flight-path (lateral, ver-
tical, and speed) tracking, relieving you of menial tasks such as
minor speed and heading adjustments that would otherwise con-
sume a significant portion of your time.

WHAT CAN AN FMCS DO?

When you tell the FMCS where it is (origin), where it is going (des-
tination), and by what route, the FMCS computes accurate present
position and guides the aircraft from origin to destination. When
you tell the FMCS the aircraft’s initial weight and performance re-
guirements, the FMCS computes the most economical speed and
altitude to use in getting from the origin to the destination. Thrust
limit values are continuously computed during the flight.

HOW DOES THE FMCS DO THIS?

As previously stated, you communicate with the FMCS through the
CDU using ATC language.

The FMCS navigates by computing accurate present position and
velocity from GP/IRS, VOR/DME, and LOC inputs.
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The FMCS guides the aircraft laterally and vertically by providing
steering commands to the autopilot flight director system (AFDS).

The FMCS maintains economical speeds and altitudes by providing
speed commands and thrust targets and limits to the autopilot and
autothrottle (A/T).

The FMCS provides you with a complete range of airplane naviga-
tion, guidance, flight planning, and performance data. This informa-
tion is presented to you on the CDU, the Horizontal Situation Indi-
cator (HSI), and the speed and thrust limit cursors on the Mach
Airspeed Indicator (MASI) and N, indicators, respectively.

The EFIS and CDS options replace the HSIs and ADIs with multico-
lor displays of EHSI and EADI information and a MAP and a PLAN
mode driven by the FMC showing a graphical presentation of the
flight plan path, waypoints, and additional map data from the NDB.

A Multi-Purpose Control/Display Unit (MCDU) and Future Air Navi-
gation Multi—-Purpose Control Display Unit (FANS MCDU) variation
of the standard CDU are also available. The MCDUs are capable
of acting as the Control/Display Unit for any ARINC 739-compatible
system as well as operating as a control display unit for the FMCS.

The addition of color enhances operation of the FMCS by providing
the aircrew with color annunciations of key information displayed on
specified pages.

The FMCS also provides the aircrew with commonality between the
different 737 aircraft platforms.
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PART 2
NORMAL OPERATION
SYSTEM PROMPTS — QUICK REFERENCE

This section provides quick reference material for use by one famil-
iar with the FMCS. For detailed information, refer to Detailed Oper-
ation, which begins on page 2-81. Refer to the figure on page
2-94 for CDU key locations.

INITIALIZATION

When on the ground, the FMCS provides a logical progression of
display pages for initializing the system. It does this by placing a
prompt for the next logical page required at the bottom right posi-
tion of the display (Line Select Key (LSK) 6R). Pressing the LSK
next to the prompt will display the next required page for initializa-
tion entries. When initialization is complete, pressing LSK 6R adja-
cent to the TAKEOFF prompt will display the TAKEOFF REF page
with the PRE-FLT STATUS line changing to PRE-FLT COMPLETE.
The POS INIT prompt is displayed on the ground as a reminder
that an IRS realignment is usually beneficial prior to every flight.

SCRATCH PAD — DATA MOVEMENTS

Crew data entries are keyboard alphanumerics which are entered
into the display scratch pad (bottom line) using the keyboard and
then line-selected to the appropriate data field using the appropriate
LSK. Duplicating or moving existing data is accomplished by press-
ing the LSK adjacent to the data, which moves it to the scratch
pad. Pressing the LSK adjacent to the desired location moves the
data to that line. Entries in the scratch pad carry over to other
pages when a new page is selected.

BOX PROMPTS

Whenever box prompts (O000) appear on a display page, a data
entry is required for that item.

DASH PROMPTS

Fields where data entries are allowed but are not essential for
FMCS predictions, are indicated by dashes (— — -) or, in some
cases, a default value which can be overwritten. Dash prompt
entries enable the FMC to provide the most accurate computation
and predictions.

INVALID ENTRY

If an entry is attempted into a field which does not allow that entry
or if the entry is of the wrong format or out of range, an INVALID
ENTRY message is displayed in the scratch pad.
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SLASH KEY and SLASH RULE

The slash key (/) is used to separate data entered as pairs in the
same field, such as airspeed and mach number (280/.720), wind
direction and speed (104/100), or airspeed and altitude
(250/10000), among others. Airspeed or mach number can be en-
tered individually without using the slash key.

A single leading entry of other pairs may be followed by the slash
if it alone is entered or re-entered, while the trailing entry of the pair
may be preceded by the slash. If no slash is used with a single
entry, it will be inserted into the field nearest the line select key;
i.e., the first entry for a pair on the left side of the CDU and the
second entry for a pair on the right side of the CDU.

If a color control display unit is installed, refer to the paragraphs on
color displays on page 2-3.

DATA ACTIVATION (EXEC KEY)

The EXEC key is used to accept entries made to the flight plan,
guidance mode, or the navigation data base. When data entries
have been activated (by pressing the lighted EXEC key), the page
status title ACT appears in front of the page title.

If the active data is being modified, the page status title MOD ap-
pears in front of the page title. MOD is displayed in reverse video
highlighting. Until MOD is made active, the FMCS still uses the
previous ACT data, even though it is not displayed. The MOD
state will be accompanied by the EXEC key being lighted unless
the MOD has created an impossible situation; e.g., an altitude con-
straint in the flight plan higher than cruise altitude.

If a color control display unit is installed, refer to the paragraphs on
color displays on page 2-3.

ERASE

Whenever a MOD is made to active data, an ERASE prompt will
appear. Pressing the ERASE LSK erases the modification and
returns the display to the active page.

NEXT PAGE / PREV PAGE keys

When a display consists of multiple pages, the additional pages
may be displayed by using the NEXT PAGE or PREV PAGE keys.
Multiple page displays wrap around from first page to the last page
and vice versa (for example from page 5/5 to pagel/5).

ALTITUDE/FLIGHT LEVELS
Altitude or flight level is accepted by the system in various forms.
An altitude entered with three digits or less is interpreted to be a
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flight level; for example, 300 will be interpreted and displayed as
FL300. Entries of low altitudes (less than 1000 feet) may be made
with leading zeros to avoid confusion with flight levels; for example,
0300 for 300 feet or 0030 for 30 feet. Generally, if the entry is at
or above the transition altitude, it will be displayed as a flight level;
otherwise, it will be displayed in feet. Three exceptions to this rule
are:

e TRANS ALT — always displayed in feet.

e TRANS LVL — always displayed as a flight level.

e ELEV — always displayed in feet.
COLOR DISPLAYS

When the FMC is connected to a color control display unit and the
Color Software Option is enabled, certain functions and data are
annunciated using color in the displays. In the remainder of this
guide, color is indicated in bold text on pages identified as Update
10.2A (U10.2A).

Displays are colorized according the following guidelines.

— The following are displayed in large font HaElel=le BRI INTEY text.
e ABEAM PTS prompt when selected (until executed or can-
celled).

e ACARS prompts (other than ACCEPT/REJECT)when se-
lected and until message is delivered to the ACARS MU or
FMC is unable to deliver the down link to the ACARS MU (3
seconds minimum).

e EXIT ARMED prompt after EXIT HOLD prompt is executed.

e LT ENG OUT or RT ENG OUT prompt on the ENG OUT
CLB page when selected (these prompts work as a toggle).

e MOD when it appears in the page title.

e Modification entries manually entered or from ACARS

uplinks (including entries which are propagated onto pages
other than the page entered on) until executed or cancelled.

e Navigation position selected on the POS SHIFT page (until
executed or cancelled).

— Prior to activation, RTE, RTE LEGS, RTE DATA, and HOLD
page titles are displayed in large font cyan.

— The following are displayed in large font magenta when the
route is active:

e Active FMC waypoint on RTE, RTE LEGS, RTE DATA, and
HOLD pages.
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e Active FMC target altitude (RTE LEGS page) (font size
rules apply).

e AT when displayed speed/altitude or altitude is the current
FMC target speed/altitude or altitude unless the displayed
E/D ALT or speed/altitude is the result of a subsequent re-
striction on CLB and DES pages.

e BEST SPEED when displayed speed is current FMC target

speed.

e CRZ ALT when displayed value is the current FMC target
value.

e E/D ALT when displayed altitude is active FMC target alti-
tude.

e QUAD/RADIAL when the aircraft is active in the hold (font
size rules apply).

e INBD CRS/DIR when the aircraft is active in the hold (font
size rules apply).

e LEG TIME when the aircraft is active in the hold (font size
rules apply).

e LEG DIST when the aircraft is active in the hold.

e RTA SPEED when displayed speed is current FMC target
speed or or active speed restriction.

e RTA time when displayed (RTA Mode active).
e RTA WPT when it is the active waypoint.

e SPD REST when displayed speed is the current FMC target
speed.

NOTE: When CAS and MACH are displayed together, only
the active measurement standard is displayed in
magenta, i.e., in normal descent, the MACH value is
displayed in magenta until the CAS/MACH transition
point is reached, then the CAS value is displayed in
magenta.
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e TGT SPD when displayed speed is the current FMC target
speed.

NOTE: When CAS and MACH are displayed together, only
the active measurement standard is displayed in
magenta, i.e., in normal descent, the MACH value is
displayed in magenta until the CAS/MACH transition
point is reached, then the CAS value is displayed in
magenta.

— The following are displayed in large font green text.

e Actively tuned VOR, ILS, or DME data (frequency, station
ID, and course) on NAV STATUS page, when the navaid is
used in the navigation solution.

e Active state (ON/OFF) of alternate navaids on the NAV OP-
TIONS page.

e LANDING REF (QNH/QFE) toggle selected mode.
e RW COND (DRY/WET SK-R) toggle selected mode(s).
e TAKEOFF REF (QNH/QFE) toggle selected mode.

— Map pages are displayed in full color.

— All other data and headers not affected by specific colorization
are displayed in white text.

MESSAGES

The system displays messages in the scratch pad which are
worded to allow easy identification and corrective action if required.
When a message is received, the MSG annunciator on the CDU
lights. High priority messages also cause the FMC annunciator on
the FMA to light. Any data displayed in the scratch pad has priority
over messages. Messages are prioritized, with the highest priority
message displayed first.

NOTE: DELETE is treated as a message.

Messages may be cleared by pressing the CLR key. Some mes-
sages will be cleared automatically when no longer appropriate.

Alerting and advisory messages are covered in detail in Non-Nor-
mal Operation, Part 3.
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TYPICAL FLIGHT — QUICK REFERENCE

The following section contains a quick-reference checklist arranged
by phase of flight over a U.S. route. A route from Chicago (KORD)
to St. Louis (KSTL) is shown for all FMC displays. This section is
intended to provide you with the basic information needed to use
each of the CDU pages. The navigation and performance data
shown on the following pages are intended only to provide a gener-
al description of system operation. These displays are typical, but
not necessarily representative of any specific airline operator. Each
page is tabbed to provide quick access to the needed information.
If you find that not enough information is provided on these pages,
turn to the corresponding page(s) in the DETAILED OPERATION
section, which are referenced at the bottom of each page if applica-

ble.

Table 2-1 QUICK REFERENCE CONTENTS

TITLE TAB ID PAGE
Configuration Identification IDENT 2-5
Position Initialization POS INIT 2-7
Route RTE 2-9
Performance Initialization PERF INIT 2-11
Performance Limits PERF LIMITS 2-13
Takeoff Reference TAKEOFF REF 2-15
(U10.0 version)

Takeoff Reference TAKEOFF REF 2-20.1
(U10.1 and later version)

Departure Selection DEPARTURES 2-21
Route Legs RTE LEGS 2-23
Route Legs Extended Data RTE DATA 2-25
Climb CLB 2-27
Cruise CRZ 2-29
Direct To/Intercept Leg To DIR/INTC 2-31
Flight Progress PROGRESS 2-33
RTA Flight Progress RTA PROGRESS 2-34
Downtrack Fix Information FIX INFO 2-37
Cruise Climb CRZ CLB 2-39
Cruise Descent CRZ DES 2-41
Arrival Selection ARRIVALS 2-43
Descent DES 2-45
Descent Forecasts DES FORECASTS 2-47
Route Hold RTE HOLD 2-49
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TITLE

Approach Reference

Initialization Reference Index
Position Reference/Shift
Reference Navigation Data
Supplemental Navigation Data
Select Desired Waypoint

N; Limit Selection
(U10.0 version)

N; Limit Selection

(U10.1 and later version)
Alternate Destinations

Nearest Airports
Message Recall

Ref/Supp Nav Data Summary

Navigation Status
Navigation Options
Lateral Offsets

Alternate Navigation Legs
Alternate Navigation Waypoint

Data

Alternate Navigation Progress

MCDU Menu

Flight Management Computer

Communications
Map Pages

Revision 3

TAB ID

APPROACH REF
INIT/REF INDEX
POS REF

REF NAV DATA
SUPP NAV DATA

SELECT DESIRED
WPT

N1 LIMIT

N1 LIMIT

ALTERNATE DESTS
NEAREST ARPTS
MESSAGE RECALL
SUMMARY

NAV STATUS

NAV OPTIONS
OFFSETS

IRS LEGS

IRS WPT DATA

IRS PROGRESS
MENU
FMC COMM

MAPS

2-4.3/(2-4.4 blank)

2-64.1

2-65
2-67
2-69
2-71
2-73
2-75
2-77
2-78.1
2-78.3

2-78.5
2-79
2-80.1

2-80.3

oM 2024 i



IDENT

PAGE ACCESS page 1

— Displayed automatically on power up
— INIT/REF INDEX page IDENT prompt (LSK 1L)
— Displayed automatically after a computer restart

MAYQ®5JUNG1/99
OP PROGRAM

OP PROGRAM

@ IDENT 172 ) IDENT 173
MODEL ENG RATING MODEL ENG RATING
737-600 22K 737-600 22K
NAV DATA ACTIVE NAV DATA ACTIVE
MON1930501 APRO7MAY04/99 MON1930501 APRO7MAY04/00

MAY0O5JUNO1/00

549849-006 (U10.2A) 549849-007 (U10.3)
SUPP DATA SUPP DATA
APR 14/99 APR 14/00
<INDEX POS INIT> <INDEX POS INIT>
- J
PRE U10.3 POST U10.3

No required entries

Current effective Nav Data Base date (LSK 3R) may be line se-
lected to the active data base line (LSK 2R) only when on the
ground. Doing so clears any previously selected flight plan entries.

Verify:
e Airplane model

e Active Nav Data Base selection
e FMC operational program number and

e Corresponding software update ID

e Engine thrust rating in pounds

For a more detailed discussion, see page 2-101.
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B PAGE ACCESS page 2 or

( IDENT 272 ) IDENT 273 )
PERF DEFAULTS PERF DEFAULTS
DEFAULTO3P DEFAULT04P
SW OPTIONS SW OPTIONS
DEFAULTO50 DEFAULTO50
QRH T/O SPEEDS QRH T/O SPEEDS
DEFAULT01Q DEFAULT01Q
DATALINK CONFIG DATALINK CONFIG
DEFAULTO2D DEFAULTO2D
MODEL/ENGINE DATA MODEL/ENGINE DATA
BCG-005-0Z BCG-005-0Z
< INDEX POS INIT> < INDEX POS INIT>
\ J J
PRE U10.3 POST U10.3

This page identifies the databases that have been loaded for the
PERF DEFAULTS, SOFTWARE OPTIONS, QRH TAKEOFF
SPEEDS, DATALINK CONFIG, and MODEL/ENGINE DATA op-

tions.

PAGE ACCESS page 3 or

<INDEX

IDENT
FLIGHT PLAN NAV DATA
01FEB-13:00

3/3 )

POS INIT>

/

POST U10.3 (OPTION)

When the Pilot Defined Co—Route option is enabled, page 3 is

available.

If a flight plan has been loaded into the Flight Plan Navigation Data
Base, the date and time stamp is displayed, otherwise the header

is blanked.
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POS INIT

PAGE ACCESS page 1/3

— When on the ground and any IRS is in align mode

— INIT/REF INDEX page POS prompt (LSK 2L)
— IDENT page POS INIT prompt (LSK 6R)

— TAKEOFF REF page POS INIT prompt (LSK 4L)
(when POS INIT has not been accomplished)

— POS REF page 2/3

— POS SHIFT page 3/3

POS INIT 1/3
LAST POS
N41°57.9 W087°54.3

REF AIRPORT
KORD N41°58.7 W087°54.2
GATE

SET IRS POS

0ooe00 .0 DOOC-e0O.0
GMT-MON/DY SET IRS HDG
1357.2z 06/17 ——=°

<INDEX ROUTE>
-

Box prompts: The IRS needs present position longitude and lati-

tude.

e Enter present position via:

Keyboard entry
Line select LAST POS
Line select REF AIRPORT or GATE

Line select Transfer data from POS REF pages 2/3 into
scratch pad, then press LSK 4R

NOTE: SET IRS POS and box prompts are displayed when ei-

ther IRS is in align mode, while on the ground.

For a more detailed discussion, see page 2-103.
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Dash prompts:

e The gate may be entered (if it is in the data base) to provide
gate latitude and longitude.

e SET IRS HDG and dash prompts are displayed when either
IRS is in the attitude mode. Dash prompts are used to enter
or update magnetic heading for any IRS that has been placed
in the attitude mode.
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RTE

PRE U10.3

PAGE ACCESS page 1/2

— Press

RTE

key

— POS INIT page ROUTE prompt (LSK 6R)

— TAKEOFF REF page ROUTE prompt (LSK 4R)
— DEPARTURES page ROUTE prompt (LSK 6R)
— ARRIVALS page ROUTE prompt (LSK 6R)

— Selection of waypoint from SELECT DESIRED WPT page

When ALTN DEST option is selected

[
RTE 1/2
ORIGIN DEST
KORD KSTL
CO ROUTE FLT NO
ORDSTL =
RUNWAY
32L
VIA TO
COMN4W VAIN
DIRECT RBS
\fALTN DEST ACT IVATE>

When ACARS option is selected

~
RTE 1/2

ORIGIN DEST
KORD KSTL
CO ROUTE FLT NO.
ORDSTL =
RUNWAY FLT PLAN
32L REQUEST>
VIA TO
COMN4W VAIN
DIRECT RBS
ACT IVATE>

\

SELECT A COMPANY ROUTE:

e Enter company route identifier on CO ROUTE line

e Select ACTIVATE (LSK 6R)

e Press EXEC Ke
y

For a more detailed discussion, see page 2-105.

Revision 2

2-9

TDM 2024



MANUALLY SELECT ROUTE:

Enter origin and destination airports

e Dash prompts:

e Enter runway (optional).

e Enter flight number (airline selectable option).

e Enter valid waypoint or identifier on TO line.

NOTE: DIRECT automatically appears in adjacent VIA field.

e Enter VIA field with valid airway, or leave DIRECT entry.
e Go to DEP/ARR page for terminal area procedure selection.
e Select ACTIVATE (LSK 6R) after all route entries are made.

e Press EXEC Ke
y
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RTE
POST U10.3

PAGE ACCESS page 1

— Press RTE key

— POS INIT page ROUTE prompt (LSK 6R)

— TAKEOFF REF page ROUTE prompt (LSK 4R)

— DEPARTURES page ROUTE prompt (LSK 6R)

— ARRIVALS page ROUTE prompt (LSK 6R)

— Selection of waypoint from SELECT DESIRED WPT page

(~ RTE 12 ) (C RTE 172 )
ORIGIN DEST ORIGIN DEST
KORD KSTL KORD KSTL
CO ROUTE FLT NO CO ROUTE FLT NO
ORDSTL = ORDSTL =
RUNWAY RUNWAY FLT PLAN
32L 32L REQUEST >
<ALTN DEST ACT IVATE> ACT IVATE>
- O\ J

With ALTN DEST (option)

MANUALLY SELECT ROUTE:

With ACARS (option)

Enter origin and destination airports

e Dash prompts:

e Enter runway (optional).

e Enter flight number (airline selectable option).
e Go to DEP/ARR page for terminal area procedure selection.
e Select ACTIVATE (LSK 6R) after all route entries are made.

e Press EXEC Ke
y

SELECT A COMPANY ROUTE:

e Enter company route identifier on CO ROUTE line or upload
from ACARS REQUEST prompt.

e Select ACTIVATE (LSK 6R)

e Press EXEC Ke
y
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RTE 1/2 RTE 1/2
ORIGIN DEST ORIGIN DEST
KORD KSTL KORD KSTL
CO ROUTE FLT NO CO ROUTE FLT NO
=10 1< T —— BO113  ——————
RUNWAY RUNWAY
32L 32L
<SAVE REVERSE> REVERSE>
ACT IVATE> <CANCEL ACT IVATE>
|\ o J

With PILOT ENTERED CO-RTE (option)

ENTER A COMPANY ROUTE:

e Enter a route identifier on CO ROUTE line (after minimum re-
qguired waypoints are entered).

e Select SAVE (LSK 5L).
e CONFIRM (LSK 5L) the save or CANCEL (LSK 6L)
« Select ACTIVATE (LSK 6R)

e Press EXEC Ke
y

REVERSE displayed when a minimum flight plan exists.

— Creates reversed flight plan with discontinuity preceding the
first fix (in—air) or direct—to first fix (on—ground).

— Reversed flight plan will not contain the following:
e Terminal area procedures
e Speed and altitude constraints
e Holding patterns
e Lateral offsets
e RTAs
e Company route identifier
e Abeam points
e Manually entered CRZ winds

For a more detailed discussion, see page 2-105.
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RTE CONT.

POST U10.3
PAGE ACCESS page 2
— RTE page 1
— RTE page X
[
RTE 2172
VIA TO
COMN4W VAIN
DIRECT RBS
"""""""" ACT IVATE>
N J
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PERF INIT

PAGE ACCESS page 1/2

INIT
Press

key (on the ground and IRS initialized)

INIT REF INDEX page PERF prompt (LSK 3L)

ACT RTE page PERF INIT prompt (LSK 6R) (on the ground)
TAKEOFF REF page PERF INIT prompt (LSK 5L) (prior to

pre-flight complete)

PERF LIMITS page 2/2 or

When PLAN/FUEL entry option selected

PERF
GW/CRZ CG
47 .6/23.0%
PLAN/FUEL

INIT 1/2
TRIP/CRZ ALT
FL315/FL290
CRZ WIND

hYd

PERF
GW/CRZ CG
47 .6/23.0%
PLAN/FUEL

INIT 1/2
TRIP/CRZ ALT
FL315/FL290
CRZ WIND

Box prompts: Enter data necessary to compute performance

Revision 1

targets.

/| 6.7 —— e /| 6.7 —— e
ZFW ISA DEV ZFW ISA DEV
40.9 ———°F ———°¢ 40.9 ———°F ———°¢
RESERVES T/C OAT RESERVES T/C OAT
3.2 ———°F ——=°¢ 3.2 ———°F ——=°¢
COST INDEX TRANS ALT COST INDEX TRANS ALT
20 18000 20 18000
< INDEX TAKEOFF> < INDEX N1 LIMIT>
\ \
U10.0 U10.1 and later
When ACARS option selected
( PERF INIT 12 PERF INIT 172
GW/CRZ CG TRIP/CRZ ALT GW/CRZ CG TRIP/CRZ ALT
47.6/23.0% FL315/FL290 47.6/23.0% FL315/FL290
FUEL CRZ WIND FUEL CRZ WIND
6.7 —— e 6.7 —— e
ZFW T/C OAT ZFW T/C OAT
40.9 ———°F ———°¢ 40.9 ———°F ——=°¢
RESERVES TRANS ALT RESERVES TRANS ALT
3.2 18000 3.2 18000
COST INDEX PERF INIT COST INDEX PERF INIT
20 REQUEST> 20 REQUEST>
< INDEX TAKEOFF> < INDEX N1 LIMIT>
\ \
U10.0 U10.1 and later

For a more detailed discussion, see page 2-107.
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e Entering either gross wt (GW) or zero fuel weight (ZFW)
causes display of the other. Wt entries can be in kilograms
(option).

e COST INDEX and/or CRZ ALT may be automatically initialized
by CO ROUTE entry on RTE page.

NOTE: TRIP ALT (LSK 1R) is the predicted minimum cost alti-
tude (for crew reference) for point-to-point total dis-
tance, including airport SPD/ALT restrictions, and will
provide the minimum cruise time (airline selectable).

e Press after required entries are made.

NOTE: The EXEC pushbutton will not light until all box prompt
entries are made.

Dash prompts: Optional entries which improve performance target
calculations

e CRZ WIND, if entered, initializes wind at all cruise waypoints
and is cleared at flight completion.

e PLAN FUEL may be entered to generate accurate predictions
before the aircraft is fueled.

e TRANS ALT may be entered to override the default transition
altitude.

e FUEL values may be entered if Fuel Summation Unit fails.
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PERF LIMITS
PAGE ACCESS PAGE 2/2

— PERF INIT page 1/2 or

— RTA PROGRESS page LIMITS prompt (LSK 6L)

Without ACARS option selected

( PERF LIMITS 272
TIME ERROR TOLERANCE
30 SEC AT RTA WPT

MIN SPD ——CLB—— MAX SPD

210/ .400 340/ .820
——CRZ——

210/ .400 340/ .820
——DES——

210/ .400 340/ .820

< INDEX RTA>

J

No required entries

With ACARS option selected

( PERF LIMITS 2/2
TIME ERROR TOLERANCE
30 sec AT RTA WPT
MIN SPD ——CLB—— MAX SPD
210/ .400 340/ .820
——CRZ——
210/ .400 340/ .820
——DES——
210/ .400 340/ .820
PERF LIM PERF LIM
<REPORT REQUEST>
<INDEX RTA>
\ J

No required entries
e TIME ERROR TOLERANCE specifies the allowable ETA toler-

ance at the RTA waypoint. Range is 5 to 30 seconds with has
a default of 30 seconds.

For a more detailed discussion, see page 2-109.
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e Performance limits are for ECON and RTA modes. Make en-
tries in speed and/or mach values.

— For 737-300/400/500 aircraft; minimum speeds have default
of 210/.400 which is also lower limit. Maximum speeds
have default of 340/.820 which is also upper limit.

— For 737-600/700/800 aircraft; the minimum and maximum
speeds are stored in the MODEL/ENGINE database.

e After entering any desired changes, press
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TAKEOFF REF
Without TAKEOFF SPEEDS option selected
(airline selectable option)
(U10.0 VERSION) [ |

PAGE ACCESS page 1/2

— PERF INIT page TAKEOFF prompt (LSK 6R)

— ACT RTE page TAKEOFF prompt (LSK 6R)
(on ground and PERF INIT completed)

— INIT/REF INDEX page TAKEOFF prompt (LSK 4L)

e ™
TAKEOFF REF 112
OAT Vi
+15°c +59°F ———KT
SEL TEMP VR
—-—=°C ——=°F ———KT
22K N1 V2
89.5/ 89.5% ———KT
————— PRE-FLT STATUS—————
<POS INIT ROUTE>
<PERF INIT DEPARTURE>
<INDEX
- J/

Box prompts: Enter actual OAT for takeoff N4 limit calculations ex-
cept if airplane has aspirated TAT probe, in which
case OAT from the probe is displayed.

Dash prompts: SELTEMP — enterassumed temperature. If this
reduces takeoff thrust, N; changes, with label of
RED 22K Nj; climb N1 may reduce, too. Same
items duplicated on page 2/2.

(LSK 4L, LSK 5L, LSK 4R, LSK 5R) blanked, when all entries com-

PRE-FLT STATUS changes to PRE-FLT COMPLETE, with prompts I
pleted.

For a more detailed discussion, see page 2-111.
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(U10.0 VERSION)
PAGE ACCESS page 2/2

— TAKEOFF REF page 1/2 press or

TAKEOFF REF 2172

SEL TEMP RED 22K N1
+32°c +90°F 92.0/ 92.0%
20K DERATE 18.5K DERATE

88.7/88.7% 85.2/85.2%

e 20K DERATE and 18.5K DERATE select thrust rating of next
lower or 2"d Jower model engine. These fixed derates may be
selected in conjunction with the assumed temperature reduc-
tion method.
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TAKEOFF REF
With TAKEOFF SPEEDS option selected
(airline selectable option)
(U10.0 VERSION)

PAGE ACCESS page 1/2

— PERF INIT page TAKEOFF prompt (LSK 6R)

— ACT RTE page TAKEOFF prompt (LSK 6R)
(on ground and PERF INIT completed)

— INIT/REF INDEX page TAKEOFF prompt (LSK 4L)

With QRH SPEEDS option selected

e ™
TAKEOFF REF 1/2
SEL/OAT QRH V1
----°Cc +23°c 129> ———
22K N1 VR
94 .6/ 94.6% 131> ———
FLAPS V2
5° 139> ———
GW /| TOw
110.0/
RUNWAY FMC POS UPD
RW19L RW31L>
—————————————————— SELECT
<INDEX QRH OFF>
o J/

For a more detailed discussion, see page 2-116.
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TAKEOFF REF
With ACARS option selected
(airline selectable option)
(U10.0 VERSION)

e ™
TAKEOFF REF 1/2
SEL/OAT QRH V1
----°Cc +23°c 129> ———
22K N1 VR
94 .6/ 94.6% 131> ———
FLAPS V2
5° 139> ———
TAKEOFF DATA GW / TOW
<REQUEST 110.0/
FMC POS UPD
RW31L>
—————————————————— SELECT
<INDEX QRH OFF>
o J/

Box prompts: Enter actual OAT for takeoff N4 limit calculations ex-

cept if airplane has aspirated TAT probe, in which
case OAT from the probe is displayed.

Dash prompts: SELTEMP — enterassumed temperature. If this

FLAPS may be changed to the following setting:

— For 737-300; 1°, 5°, or 15°.
— For 737-400 and 737-500; 5° or 15°.

— For 737-600, 737-700, and 737-800; possible flap entries are
defined in the MODEL/ENGINE database.

reduces takeoff thrust, N; changes, with label of
RED 22K Nj; climb N7 may reduce, too.
items duplicated on page 2/2.

Same

Prior to pre-flight completion, INDEX prompt is replaced as follows:

— POS INIT — Displayed prior to initialization

— PERF INIT — Displayed until RESERVES, COST INDEX, GW,
and CRZ ALT are entered.

— ROUTE - Displayed after POS INIT and PERF INIT are com-
pleted and flight plan is not yet active.

V1, VR, and V, may be overwritten. V; and Vg must be overwritten
(LSK 1R, LSK 2R) to display on the EFIS speed tape (option).

Revision 1

2-18

TDM 2024



QRH OFF (LSK 6R) toggles the quick reference handbook takeoff
speeds ON and OFF.

FMC POS UPDATE (or RWY REMAIN or T/O SHIFT, depending on
option selected) is provided to allow an update of the FMCS posi-
tion at takeoff when the departure runway has been defined. Acti-
vation of the TO/GA switch performs an update if the TOGA RW
POS UPD option is selected (airline option).
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(U10.0 VERSION)
PAGE ACCESS page 2/2

— TAKEOFF REF page 1/2 or

4 N
TAKEOFF REF 2/2
RW WIND cG
ML - [——
RW SLOPE/HDG OND
—— . —-%/330° BIzd4 /WET
TAKEOFF REF
<oIE3/QNH
SEL TEMP 22K N1
——-°C/---°F 94.6/ 94.6%
20K DERATE 18.5K DERATE
88.7/ 88.7% 86.2/ 86.2%
<INDEX
\_ J

RW WIND and RW SLOPE/HDG may be entered to improve the
accuracy of the takeoff speed calculation.

CG may be entered to allow the FMCS to calculate the T/O stabiliz-
er trim setting when the gross weight entry is valid.

RW COND is displayed when the CAA QRH SPD (for 737-300,
737-400, 737-500) or FAA (for 737-600, 737-700, 737-800) QRH
SPD option is selected (airline option) the RW COND DRY/WET
toggle is also provided.

20K DERATE and 18.5K DERATE select thrust rating of next lower
or 24 Jower model engine. These fixed derates may be selected
in conjunction with the assumed temperature reduction method.

For 737-600, 737-700, and 737-800; TAKEOFF REF of QFE or
QNH can be selected. The currently selected reference is high-
lighted (airline option).
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TAKEOFF REF
Without TAKEOFF SPEEDS option selected
(airline selectable option)
WITH THRUST BUMP
(U10.1 AND LATER VERSIONS)

PAGE ACCESS page 1/2

Revision 2

N1 LIMIT page TAKEOFF prompt (LSK 6R)
ACT RTE page TAKEOFF prompt (LSK 6R)

(on ground and PERF INIT completed)

INIT/REF INDEX page TAKEOFF prompt (LSK 4L)

ul10.1
e N
TAKEOFF REF 1/2 TAKEOFF REF 1/2
FLAPS V1 FLAPS V1
5° ———KT 1° ———KT
23.5K N1 VR 26K BUMP N1 VR
98.0/98.0 ———KT 102.5/102.5 ———KT
cG V2 cG V2
22 .5% ——=KT 22 .5% ——=KT
————— PRE-FLT STATUS————— —————PRE-FLT STATUS—————
<POS INIT ROUTE> <POS INIT ROUTE>
<PERF INIT DEPARTURE> <PERF INIT DEPARTURE>
<INDEX <INDEX
O\ J
737-300/400/500 737-600/700/800
U10.2A
N 7
TAKEOFF REF 1/2 TAKEOFF REF 1/2
FLAPS V1 FLAPS V1
5° ———KT 1° ———KT
23.5K N1 VR 26K BUMP N1 VR
98.0/98.0 ———KT 102.5/102.5 ———KT
cG V2 cG V2
22 .5% ——=KT 22 .5% ——=KT
————— PRE-FLT STATUS————— —————PRE-FLT STATUS—————
<N1 LIMIT ROUTE> <N1 LIMIT ROUTE>
<PERF INIT DEPARTURE> <PERF INIT DEPARTURE>
<INDEX <INDEX
O\ J

737-300/400/500

737-600/700/800

Box prompts: FLAPS — enter default takeoff FLAPS value.

For a more detailed discussion, see page 2-116.1.
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Dash prompts: CG — enter CG as a percentage of MACH. Once
entered TRIM is calculated and displayed.

CG may be entered to allow the FMCS to calculate the TO stabiliz-
er trim setting when the gross weight entry is valid.

Default FLAPS values are determined by the aircraft model.

PRE-FLT STATUS changes to PRE-FLT COMPLETE, with page
prompts blanked, when all pre—flight entries are completed.
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TAKEOFF REF
Without TAKEOFF SPEEDS option selected
(airline selectable option)
WITH THRUST BUMP
(U10.1 AND LATER VERSIONS)

PAGE ACCESS page 2/2

— TAKEOFF REF page 1/2 press or

ul10.1

( TAKEOFF REF 272 ) [ TAKEOFF REF  2/2 )

TAKEOFF REF

oI= / QNH

SEL/OAT 23.5K N1 SEL/OAT 26K BUMP N1

-——--/ +60F 98.0p/ 98.0 /| +60F 102.5/102.5

THR REDUCTION THR REDUCTION

CLB 8DDAGL CLB 800AGL

<INDEX < INDEX
- /NG J
737-300/400/500 737-600/700/800
U10.2A

e N ™

TAKEOFF REF 212 TAKEOFF REF 272

TAKEOFF REF

<
SEL/OAT 23.5K N1 QFE/QNH

SEL/OAT 26K BUMP N1
----/ +60F THRQSI.Englci?C.)qN) | +60F 102.5/102.5

THR REDUCTION
___________ LB 8Pbrer CLB 800Gt

737-300/400/500 737-600/700/800

Box prompts: Enter actual OAT for takeoff N4 limit calculations ex-
cept if airplane has aspirated TAT probe, in which
case OAT from the probe is displayed.
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Dash prompts: SELTEMP — enterassumed temperature. If this
reduces takeoff thrust, N; changes, with label of
RED 23.5K Nj; climb N1 may also be reduced.

NOTE: Selecting BUMP N1 blanks the assumed OAT (SEL)
entry and prevents further entries to this field.

TAKEOFF REF of QFE or QNH can be selected. The currently
selected reference is highlighted (airline option).

Thrust reduction altitude (T/R ALT) may be overwritten. Default is
1500 ft. AGL for origin airport. (Displayed when Takeoff Profile
option is selected).
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TAKEOFF REF
With TAKEOFF SPEEDS and CERTIFIED SPEEDS
options selected
(airline selectable options)
WITH THRUST BUMP
(U10.1 AND LATER VERSIONS)

PAGE ACCESS page 1/2

N1 LIMIT page TAKEOFF prompt (LSK 6R)

— ACT RTE page TAKEOFF prompt (LSK 6R)

(on ground and PERF INIT

completed)

INIT/REF INDEX page TAKEOFF prompt (LSK 4L)

737-300/400/500

e N ~N
TAKEOFF REF 1/2 TAKEOFF REF 1/2
FLAPS QRH V1 FLAPS VSPDS V1
5° 133> ——— 5° 133> ———
23.5 N1 VR 23.5 N1 VR
98.0/ 98.0 135> ——— 98.0/ 98.0 135> ———
cG TRIM V2 cG TRIM V2
22.5% s5.25 140> ——— 22.5% s5.25 140> ——-—
GW /| TOw GW /| TOw
135.0/ 135.0/
INTERSECT TO SHIFT RUNWAY TO SHIFT
— /RWI13R RW13R -00> RW13R RW13R -00>
—————————————————— SELECT - —————————___SELECT
<INDEX QRH OFF> <|INDEX VSPDS OFF>
- O\ J
With QRH SPEEDS With VSPEEDS
737-600/700/800
e N ~N
TAKEOFF REF 1/2 TAKEOFF REF 1/2
FLAPS QRH V1 FLAPS VSPDS V1
1° 133> ——— 1° 133> ———
26K BUMP N1 VR 26K BUMP N1 VR
102.5/102.5 135> ——— 102.5/102.5 135> ———
cG TRIM V2 cG TRIM V2
22.5% s5.25 140> ——— 22.5% s5.25 140> ——-
GW /| TOw GW /| TOw
135.0/ 135.0/
INTERSECT TO SHIFT RUNWAY TO SHIFT
— /RWI13R RW13R -00> RW13R RW13R -00>
—————————————————— SELECT - —————————___SELECT
<INDEX QRH OFF> <|INDEX VSPDS OFF>
- O\ J

With QRH SPEEDS

With VSPEEDS

Box prompts: FLAPS — enter default takeoff FLAPS value.
For a more detailed discussion, see page 2-116.
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Dash prompts: CG — enter CG as a percentage of MACH. Once
entered, TRIM is calculated and displayed.

CG may be entered to allow the FMCS to calculate the TO stabiliz-
er trim setting when the gross weight entry is valid.

Default FLAPS values are determined by the aircraft model.

QRH OFF/QRH ON or VSPDS OFF/ON (LSK 6R) toggles the quick
reference handbook takeoff speeds or takeoff speeds OFF and ON.
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TAKEOFF REF
With TAKEOFF SPEEDS and CERTIFIED SPEEDS
options selected
(airline selectable options)
WITH THRUST BUMP
(U10.1 AND LATER VERSIONS)

PAGE ACCESS page 2/2

— TAKEOFF REF page 1/2 press or

ul10.1
4 TAKEOFF REF  2/2 ) [ TAKEOFF REF  2/2 )
RW WIND COND RW WIND RW COND
Y IWET> | | ~ZZe/-—~  DRY (EETER>
RW SLOPE/HDG RW SLOPE/HDG
L %/13D° L %/13D°
TAKEOFF REF
SOF EFRON
SEL/OAT 23.5 N1 SEL/OAT 26K BUMP N1
——--1 +6DF  98.D/ 98.0 /| +60F  1p2.5/102.5
THR REDUCTION THR REDUCTION
CLB 8DPDAGL CLB 8pDAGL
<INDEX <INDEX
N AN J
737-300/400/500 737-600/700/800
U10.2A [ |
( TAKEOFF REF 272 | [ TAKEOFF REF  2/2 )
RW WIND RW COND RW WIND RW COND
=== DRY /weT> === DRY /WET SK-R>
RW SLOPE/HDG RW SLOPE/HDG
L %/13D° L %/13D°
TAKEOFF REF
<QFE/QNH
SEL/OAT 23.5 N1 SEL/OAT 26K BUMP N1
——--1 +60F  98.D/ 98.0 /| +60F  1p2.5/102.5
THR REDUCTION THR REDUCTION
CLB 80PAGL CLB 8pDAGL
<INDEX <INDEX
- DA /
737-300/400/500 737-600/700/800

RW WIND and RW SLOPE/HDG may be entered to improve the
accuracy of the takeoff speed calculation.

When the RW COND (DRY/WET/SK-R) QRH SPD option is en-
abled (airline option), the RW COND toggle (LSK 1R) allows selec-
tion.
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When the TAKEOFF REF of QFE or QNH option is enabled (airline
option), the currently selected reference is highlighted.

QRH OFF/QRH ON or VSPDS OFF/ON (LSK 6R) toggles the quick
reference handbook takeoff speeds or takeoff speeds OFF and ON.

Thrust reduction altitude (T/R ALT) may be overwritten. Default is

1500 ft. AGL for origin airport. (Displayed when Takeoff Profile
option is selected).
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TAKEOFF REF
With TAKEOFF SPEEDS and CERTIFIED SPEEDS
options selected
(airline selectable options)
WITH THRUST BUMP AND ACARS
(U10.1 AND LATER VERSIONS)

PAGE ACCESS page 1/2
— N1 LIMIT page TAKEOFF prompt (LSK 6R)

— ACT RTE page TAKEOFF prompt (LSK 6R)
(on ground and PERF INIT completed)

— INIT/REF INDEX page TAKEOFF prompt (LSK 4L)

737-300/400/500

e N ~N
TAKEOFF REF 1/2 TAKEOFF REF 1/2
FLAPS QRH V1 FLAPS VSPDS V1
5° 133> ——— 5° 133> ———
23.5 N1 VR 23.5 N1 VR
98.0/ 98.0 135> ——— 98.0/ 98.0 135> ———
cG TRIM V2 cG TRIM V2
22.5% s5.25 140> ——— 22.5% s5.25 140> ——-—
TAKEOFF DATA GW / TOW TAKEOFF DATA GW / TOW
<REQUEST 135.0/ <REQUEST 135.0/
INTERSECT TO SHIFT RUNWAY TO SHIFT
— /RWI13R RW13R -00> RW13R RW13R -00>
—————————————————— SELECT - —————————___SELECT
<INDEX QRH OFF> <|INDEX VSPDS OFF>
o N\ J/
With QRH SPEEDS With VSPEEDS

737-600/700/800

~ N N
TAKEOFF REF 1/2 TAKEOFF REF 1/2
FLAPS QRH V1 FLAPS VSPDS V1
1° 133> ——— 1° 133> ———
26K BUMP N1 VR 26K BUMP N1 VR
102.5/102.5 135> ——— 102.5/102.5 135> ———
cG TRIM V2 cG TRIM V2
22.5% s5.25 140> ——— 22.5% s5.25 140> ——-
TAKEOFF DATA GW / TOW TAKEOFF DATA GW / TOW
<REQUEST 135.0/ <REQUEST 135.0/
INTERSECT TO SHIFT RUNWAY TO SHIFT
— /RWI13R RW13R -00> RW13R RW13R -00>
—————————————————— SELECT - —————————___SELECT
<INDEX QRH OFF> < INDEX VSPDS OFF>
o N\ J/
With QRH SPEEDS With VSPEEDS

Box prompts: FLAPS — enter default takeoff FLAPS value.
For a more detailed discussion, see page 2-116.
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Dash prompts: CG — enter CG as a percentage of MACH. Once
entered, TRIM is calculated and displayed.

CG may be entered to allow the FMCS to calculate the TO stabiliz-
er trim setting when the gross weight entry is valid.

Default FLAPS values are determined by the aircraft model.

Thrust reduction altitude (T/R ALT) may be overwritten. Default is
1500 ft. AGL for origin airport. (Displayed when Takeoff Profile
option is selected).
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TAKEOFF REF
With THRUST BUMP and QUIET CLIMB SYSTEM
options selected
(airline selectable options)

(U10.3)

PAGE ACCESS page 2/2

— TAKEOFF REF page 1/2 press or

u10.3

TAKEOFF REF 2172

CUTBACK N1

80.5/ 80.5
SEL/OAT 27K BUMP N1
°/ +15°C 102.5/102.5
REDUCTION THR RESTORE
800AGL CLB 300AGL
————————————————— CUTBACK
<INDEX ON/oOFF
\_ J

REDUCTION - blanked until temperature is available. Clears to
dashes at flight completion. Value always displayed in feet. De-
fault value is displayed in small font.

NOTE: When CUTBACK is toggled ON — displays the cutback re-
duction altitude. When CUTBACK is toggled OFF — dis-
plays the takeoff profile reduction altitude.

RESTORE - displayed when CUTBACK is toggled ON. Default
value is displayed in small font.

CUTBACK — default state for CUTBACK toggle is OFF. Currently
selected mode is displayed in in large font.
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DEPARTURES

PAGE ACCESS page 1/1

DEP
— Press key

~ N

DEP/ARR INDEX 1/1
B | <pEpP KORD ARR>
KSTL ARR>
DEP OTHER ARR
<-—-—- ———>
- J

e Press LSK 1L for origin airport
or

e Press LSK 6L for another airport after entering the airport
identifier.

PAGE ACCESS page 1/1

— DEP/ARR INDEX page DEP prompts

— TAKEOFF REF page DEPARTURE prompt (LSK 5R)
(If runway is not entered on RTE page 1)

\
KORD DEPARTURES 1/1
SIDS RUNWAYS
B3 | comnaw<acT> <ACT>32L
COMN2W 32R
14L
14R
<INDEX ROUTE>
\ 4

Departures page displays SIDS and runways for selected airport.
An <ACT> prompt indicates the active flight plan departure. Line
selection

For a more detailed discussion, see pages 2-117 and 2-119.
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of a SID, runway, or transition displays a condensed list of depar-
tures associated with just the selected entity.

ENG OUT SIDS option U10.3

~
KORD DEPARTURES 17/1
SIDS RUNWAYS
COMN4W<ACT > <ACT>32L
TRANS
-NONE -
EO SIDS
BAT1EO 32L
<INDEX ROUTE >
\_ J

If ENGINE OUT SIDS option is enabled, a complete list of engine
out SIDS listed in the Navigation Database for the selected airport
will be listed.
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RTE LEGS

PAGE ACCESS page 1/3
— RTE DATA page LEGS prompt:
— ACARS option not selected (LSK 6R)
— ACARS option selected (LSK 6L)

~
ACT RTE LEGS 1/3
203° 7.2NM
262 /FL234
246° 27NM
KUB I K 262/13479
245° 8.0NM
RESOW 262/10406
187° 8.9NM
TOY 250/ 7116
109 ° 12NM
FONT I 250/ 4500A
RNP/ACTUAL-————————————
1.70/0.15NM RTE DATA>
\ /

No required entries
Page 1/3 always displays the active waypoint in reverse video on
line 1.
Waypoint entries assume direct great circle routes.
Predicted speeds and altitudes are displayed in small font.

The following modifications to the flight plan are allowed:
e Waypoints can be entered and deleted
e Speed/altitude constraints can be entered or altered

Required and actual navigation performance can be manually en-
tered and deleted.

Gradient legs are identified by as GPX.X°.
Arc legs are identified as XX.X ARC Y

— XX.X is the leg distance in nautical miles
— Y is the turn direction (R or L)

Box prompts: Identify route discontinuities.

Floating waypoints are enclosed in parentheses, and are not select-
able or editable.

For a more detailed discussion, see page 2-123.
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~N\

ACT RTE LEGS 1/3
203° 7.2NM
262/ FL234
246° 27NM
KUB I K <CTR>262/ 13479
245° 8.0NM
RESOW 262/ 10406
187° 8.9NM
TOY 250/ 7116
109 ° 12NM
FONT I 250/ 4500A
RNP/ACTUAL—-—-——-— MAP CTR
1.70/0.15NM STEP>
\ J/

No required entries

The <CTR> indicator and STEP prompt (LSK 6R) are used for
centering the EFIS map display.
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RTE DATA
PAGE ACCESS page 1/3

— Press key

— Corresponding RTE LEGS page RTE DATA prompt (LSK 6R)
Without ACARS option selected

~
ACT RTE DATA 1/3
ETA W1 ND
VLA 1313Z oo00°/ 0
KUB I K 13162
RESOW 13172
TOY 13182
FONT I 13202
- LeGs>
\_ J
With ACARS option selected
\
ACT RTE DATA 1/3
ETA W1 ND
\AW.\ 1313Z oo00°/ 0
KUB I K 13162
RESOW 13172
TOY 13182
FONT I 13202
——————————————————— WINDS
<LEGS REQUEST>
\_ J

No required entries

RTE DATA page displays additional RTE LEGS data for corre-
sponding waypoints.

Forecast wind entries for cruise waypoint can be made to help
optimize performance calculations.

NOTE: CRZ wind entries made on the PERF INIT page propagate
to waypoints preceding top-of-descent.

Cruise waypoint wind entries made on this page propagate to all
downpath cruise waypoints. Non-cruise waypoints have blank wind
fields.

For a more detailed discussion, see page 2-125.
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CLB

PAGE ACCESS page 1/1

— Press |cB key

— Press key when climb is the active performance mode

(FANS MCDU ONLY)
— NEXT PAGE key from DES page (FANS MCDU ONLY)
— PREV PAGE key from CRZ page (FANS MCDU ONLY)

— Automatically displayed from TAKEOFF REF page after I
takeoff (U10.3)

N ~N
ACT ECON CLB 11 ACT ECON CLB 11
CRZ ALT CRZ ALT
FL310 FL310
TGT SPD TO FL310 TGT SPD TO FL310
284/.731  1347.3z/ 82nm 284/.731  1347.37/ 82nm
SPD REST SPD REST
B/ 10000 250/10000
———————————— CLB-1 N1 el CLB-1 N1
88.5/ 88.5% 88.5/ 88.5%
<MAX RATE  ENG OUT> <MAX RATE  ENG OUT>
<MAX ANGLE RTA> <MAX ANGLE RTA>
\ J . 4

U10.0 and U10.1 U10.2A

No required entries

e CLB page defaults to ECON CLB.
e Eight climb modes are available:
e ECON - economy
e Manual — selectable target speed entry
e MAX RATE — maximum rate
e MAX ANGLE — maximum angle
e RTA - required time of arrival
e RTA CRZ - required time of arrival to cruise

For a more detailed discussion, see page 2-127.
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e ENG OUT - engine out (ADVISORY ONLY)
In U10.2A and earlier, the Engine Out Mode predictions
are propagated throughout subsequent climb segments
and into the cruise segments.
In U10.3 the Engine Out Mode is for reference only.
e CRZ - cruise climb
e The commanding speed is highlighted on active climb pages.
e Pre-plan a climb mode by selecting and executing.
e Speed/altitude constraints in the SPD REST field (LSK 3L) can
be entered or modified.
e RTA selection calls RTA PROGRESS page for further entries.

NOTE: This display indicates a reduced climb mode has been
generated by the FMC.
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CRZ
PAGE ACCESS page 1/1

— Press CRZ key

— Press key when cruise is the active performance mode
(FANS MCDU ONLY)

— NEXT PAGE key from CLB page (FANS MCDU ONLY)
— PREV PAGE key from DES page (FANS MCDU ONLY)

N 7 I
ACT ECON CRZ 1/1 ACT ECON CRZ 1/1
CRZ ALT OPT/MAX STEP CRZ ALT OPT/MAX STEP
FL312 FL311/366 FL38O FL312 FL311/366 FL38O
TGT SPD STEP POINT TGT SPD STEP POINT
1315.1z/ 113nwm .731 1315.1z/ 113nwm
TURB N1 ACTUAL WIND TURB N1 ACTUAL WIND
87.3/ 87.3% 114°/ 27 87.3/ 87.3% 114°/ 27
FUEL AT KSTL FUEL AT KSTL
14.9 14.9
““““““““ ENG ouT> ||  ENG ouT>
<LRC RTA> <LRC RTA>
|\ N\ /
U10.0 and U10.1 U10.2A

No required entries

e CRZ page defaults to ECON.

e Five cruise modes are available:

ECON

e LRC

e RTA

ENG OUT (ADVISORY ONLY)

SELECTABLE SPEED (manual entry of target speed)

e The active target speed is highlighted on active cruise page.

e Entering anew CRZ ALT on an active cruise page displays the
CRZ CLB or CRZ DES page as applicable.

e Enter STEP altitude to review step climb or descent. STEP
POINT data will be displayed when present position is greater
than 100 nm from top-of-descent.

e RTA selection calls RTA PROGRESS page for further entries.
NOTE: STEP blanks when within 100 nm of top-of-descent or

when mode is RTA.

For a more detailed discussion, see page 2-129.
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DIR/INTC

PAGE ACCESS page 1/3

— Press key with route active (CDU ONLY)

\
ACT RTE LEGS 1/3
246° 7.2NM
262/13485
245° 8.0NM
RESOW 262/104009
187° 8.9NM
TOY 266/ 7116
226° 12NM
FONT I 262/ 4500A
299° 3.9NM
JOICE 262/ 3300
DIRECT TO-—-———— INTC LEG
goooo To 000OOO
- J

DIRECT TO A WAYPOINT

Box prompts: Enter waypoint identifier on DIRECT TO line (LSK
6L). The entered waypoint identifier moves to line 1.

NOTE: Line selecting a waypoint identifier to LSK 1L on LEGS is
interpreted as a DIRECT TO without pressing

Press to activate the route modification.

NOTE: All intermediate waypoints are deleted when proceeding di-
rect to a waypoint in the flight plan.

INTERCEPT A LEG TO A WAYPOINT (IN THE ROUTE)

Box prompts: Enter waypoint identifier on INTC LEG TO line (LSK
6R). The entered waypoint identifier and the defined
course move to line 1.

Press to activate the route modification.

NOTE: All intermediate waypoints are deleted. NOT ON INTER-
CEPT HEADING is displayed if unable to intercept the
course to the entered waypoint leg (and LNAV is re-
guested).

For a more detailed discussion, see pages 2-131 and 2-133.
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PROGRESS

PAGE ACCESS page 1/3

— Press key

\
UAL12149 PROGRESS 1/3
FROM ALT ATA FUEL
RBS FL312 1253z 15.3
213° DTG ETA FUEL
5 1312z 15.2
246°
KUB I K 32 1314z 15.1
KSTL 90 1319z 14.9
TO T/D FUEL QTY
1316z/ 75NM 15.2
WIND
104°/27kT NAV STATUS>
. /
No required entries
DISPLAYS:
— ALT, ATA, and FUEL at last waypoint passed in ACT flight
plan.

DTG, ETA, and predicted fuel remaining for the active and next
waypoints, and at the destination (with MOD RTE, destination
predictions are for the MOD).

Current fuel quantity.

Wind direction and speed

Altitude change-point ETA and distance advisories:

TO T/IC — TOP OF CLIMB
TO T/D — TOP OF DESCENT
TO E/D — END OF DESCENT

TO STEP POINT (IF STEP TO ENTERED ON CRZ PAGE
AND MORE THAN 100 NM TO T/D)

For a more detailed discussion, see page 2-135.
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RTA PROGRESS

PAGE ACCESS page 2/3

— PROGRESS page 1/3

— PROGRESS page 3/3

RTA line prompt from CLB, CRZ, or DES pages.

~
ACT RTA PROGRESS 2173
RTA WPT RTA
EDOF 1500:00z
RTA SPD TIME ERROR
330/ .800 ON TIME
SPD REST GMT
250/10000 1448 :45z7
DIST----TO EDOF —----ETA
257NM 1520:00z
FIRST--RTA WINDOW-—-—-LAST
1518:46z2 1533:19z
<LIMITS
o J/

Entries required only to enter Required Time Of Arrival (RTA) mode

Initially, dash prompts shown for RTA WAYPOINT. If valid
waypoint entered, then default RTA in MOD plan will be pre-
dicted ETA. Entry of new RTA will cause estimation of neces-
sary cost index (of ECON mode) to make predicted ETA equal
to desired ETA.

While on ground, recommended take-off time will be displayed
based on cost index entered on PERF INIT. Advisory T/O
WINDOW shows T/O time extremes possible (based on brake
release times) for slowest and fastest speed schedules to RTA
waypoint.

When in air, any current speed restriction will be displayed.
Advisory RTA WINDOW shows RTA time extremes possible for
fastest and slowest speed schedules to RTA waypoint. New
RTA entry will cause cost index adjustment for new speed
schedule and ETA.

For a more detailed discussion, see page 2-135.

Sep 1/97 2-34 TDM 2024



PAGE ACCESS page 3/3

— PROGRESS page 2/3

Without ACARS option selected

e N ~
PROGRESS 3/3 PROGRESS 3/3
HEADW I ND CROSSWIND HEADW I ND CROSSWIND
27KT R 3kT 27KT R 3kT
WIND SAT/ISA DEV WIND SAT/ISA DEV
104°/ 27 —40°c/ 0°c 104°/ 27 —40°c/ 0°c
XTK ERROR VERT DEV XTK ERROR VERT DEV
L 0.1nm 12H 1 L 0.01nm 12H 1
TAS GPS-L TRK TAS
426KT 305°T 426KT
\_ VAN J
U10.2A and earlier U10.3 [
With ACARS option selected
e N ~N
PROGRESS 3/3 PROGRESS 3/3
HEADWIND CROSSWIND HEADWIND CROSSWIND
27KT R 3kT 27KT R 3kT
WIND SAT/ISA DEV W1 ND SAT/ISA DEV
104°/ 27 —40°c/ 0°c 104°/ 27 —40°c/ 0°c
XTK ERROR VERT DEV XTK ERROR VERT DEV
L @.1nm 12H1 L 0.01Nm 12H1
TAS GPS-L TRK TAS
426KT 305°T 426KT
PRE-FLIGHT PROGRESS PRE-FLIGHT PROGRESS
<REPORT REPORT> <REPORT REPORT >
WEATHER POSITION WEATHER POSITION
<REQUEST REPORT > <REQUEST REPORT >
\ O\ J
U10.2A and earlier u10.3 [ |

Displays provide the following information:

e Wind Information
e Temperature

e Cross Track Error
e True Airspeed

e Vertical Deviation (PATH DES only)

e GPS Track (U10.3) (GPS with Integrety,

tion)

Revision 2

2-35/(2-36 blank)

airlines selectable op-l

TDM 2024



FIX INFO

PAGE ACCESS page 1/2

— Press FIX key inflight

e A
FIX INFO 1172
FIX RAD/DIS FR
PIA 111/29
RAD/ DIS ETA DTG ALT

130/54 1304.5 10 12000
180/26 1308.9 32 FL190

ABEAM
150/23 1306.5 18 15500

Box prompts: Enter valid navaid or waypoint FIX identifier. The
radial and distance from the entered identifier is dis-
played.

Dash prompts: Enter either radial and/or distance from entered FIX
using slash rule (130 or 130/ = radial, /130 =
distance). The intersection of the entered radial or
circular arc distance with the flight plan is calculated
and displayed. When the circular arc has two
intersections with the flight plan, the first is dis-
played.

Press LSK 5L (ABEAM) to display the location of the point where
the flight plan passes abeam of the entered FIX identifier.

To enter a calculated location as a new waypoint:

e Line select the intersection into the scratch pad using left
LSKs.

e Transfer to desired RTE LEGS page and enter.

A second FIX INFO page is available for calculating fixes from a
second fix waypoint.

The page format will change when an active lateral offset exists in
the flight plan. The page title will change to OFFSET FIX INFO
and the fix points will not be selectable into the scratchpad.

For a more detailed discussion, see page 2-139.
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CRZ CLB
(PRE U10.3)

PAGE ACCESS page 1/1

— Entering a higher CRZ ALT on a cruise page during active
cruise.

— Press cLe key when a CRZ CLB is MOD or ACT.

~ N A
M crz cis 1/1 IVe5) crz cLB 1/1
CRZ ALT LT

FL330 Eﬁfnﬁ

TGT SPD TO FL330 TGT SPD TO FL330
720 1315.4z/ 15Nm 720 1315.4z/ 15Nm
SPD REST ACTUAL WIND SPD REST ACTUAL WIND
250/10000 104°/ 27 || 250/10000 104°/ 27
———————————— SAVINGS e = SAVINGS
<ECON 1.2% <ECON 1.2%
<MAX RATE  ENG OUT> || <MAX RATE  ENG OUT>
<MAX ANGLE ERASE> || <MAX ANGLE ERASE>

\ AN J

U10.0 and U10.1 U10.2A .

No required entries
Provides cruise climb to entered CRZ ALT.

During active cruise:
e Enter valid higher CRZ ALT (on CRZ page)

e Press EXEC ke
y

Cruise climbs are performed at selected cruise mode cruise speeds
and climb N1 thrust settings.

NOTE: ENG OUT is advisory only.

For a more detailed discussion, see page 2-129.
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CRZ CLB
(POST U10.3)

PAGE ACCESS page 1/1

— Entering a higher CRZ ALT on a cruise page during active

cruise.

— Press cLB

~ N
['le5 crz cLB 1/1
Faz0 M
()
TGT SPD TO FL330
720 1315.4z/ 15NM
SPD REST ACTUAL WIND
250/10000 104°/ 27
____________ SAVINGS
<ECON 1.2%
<MAX RATE  ENG OUT>
<MAX ANGLE ERASE>
\ J

No required entries
Provides cruise climb to entered CRZ ALT.

During active cruise:

e Enter valid higher CRZ ALT (on CRZ page)

e Press EXEC ke
y

key when a CRZ CLB is MOD or ACT.

Cruise climbs are performed at selected cruise mode cruise speeds

and climb N1 thrust settings.

NOTE: ENG OUT is advisory only.

For a more detailed discussion, see page 2-129.
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CRZ DES

PAGE ACCESS page 1/1

— Entering a lower CRZ ALT on an active cruise page during
cruise.

— Press DES key when CRZ DES is active.

~
&8 crz DEs 171
CRZ ALT
FL290

TGT SPD TO FL290
720 1318.47z/ 28nwm
SPD REST EST WIND
240/10000 104-/ 98
SAVINGS

1.7%

____________ PLANNED DES>
<FORECAST ERASE>

\ J

No required entries

Provides cruise descent to entered CRZ ALT.

During active cruise:
e Enter valid lower CRZ ALT (on CRZ page)

e Press EXEC ke
y

Cruise descents are performed at selected cruise mode speed and
at a 1000-FPM rate of descent.

The savings or penalty for the cruise descent is displayed prior to
executing.

For a more detailed discussion, see page 2-129.
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ARRIVALS
PAGE ACCESS page 1/1

DEP
— Press key

4 N\
DEP/ARR INDEX 1/1
<DEP KORD ARR>
KSTL ARR> | B
DEP OTHER ARR>
< - = _————>
. 4

e Press LSK 2R for destination airport
or

e Press LSK 1R or 6R for origin or other airport.

o Other airport requires identifier in scratch pad, then press LSK
6R.

PAGE ACCESS page 1/1
— DEP/ARR INDEX page ARR prompts

~
KSTL ARRIVALS 171
STARS APPROACHES
VLA3 ILS 31L
VLA4 LS 13R | B3
RUNWAYS
ROBRTS 12R
31L
<INDEX ROUTE >
. J

ARRIVALS page displays the STARS, APPROACHES, and RUN-
WAYS for the selected airport. An <ACT> prompt indicates the
active flight

For a more detailed discussion, see pages 2-117 and 2-121.
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plan arrival. Line selection of a STAR, approach, or runway dis-
plays a condensed list of arrivals associated with just the selected
entity.

<
KSTL ARRIVALS  1/1
STARS APPROACHES
VLA3 <SEL>ILS 13R
TRANS
ROBRTS _NONE-
RUNWAYS
<INDEX ROUTE>
N J
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DES

PAGE ACCESS page 1/1

Press DES Key

Press key when descent is the active performance

mode (FANS MCDU ONLY)
NEXT PAGE key from CLB page (FANS MCDU ONLY)
PREV PAGE key from DES page (FANS MCDU ONLY)

Automatically displayed at top of descent when the following
conditions are present:

— An active CRZ page is displayed

— Path descent mode is available

— MCP altitude is set below cruise altitude

CRZ DES page PLANNED DES prompt (LSK 5R)

N ™
ACT ECON PATH DES 1/1 ACT ECON PATH DES 1/1
E/D ALT AT FONTI E/D ALT AT FONTI
2400 4500A 2400 4500A
TGT SPD TO FONTI TGT SPD TO FONTI
.731/262 1318.5z/ 10Nwm .731/262 1318.5z/ 10nwm
D REST WPT/ALT SPD REST WPT/ALT
/10000 FONT | /4500A 240/10000 FONT | /4500A
VERT DEV FPA VI/B VIS VERT DEV FPA VI/B VIS
0 2.6 2.2 2100 0 2.6 2.2 2100
“““““““““ speeD> ||  speEDp>
<FORECAST RTA> <FORECAST RTA>
. A /
U10.0 and U10.1 U10.2A
No required entries
DES page defaults to ECON PATH DES

3 DES modes available:

ECON
RTA
SELECTED SPEED (manual entry)

Path or speed descents are available.

The commanded speed is reverse video highlighted on active de-
scent pages.

Re

For a more detailed discussion, see page 2-141.
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Speed/altitude constraints can be deleted or modified.

Constraints on the waypoint in 1R can be deleted. The deletion is
also reflected on the LEGS page.

Reference information for the waypoint adjacent to LSK 3R is dis-
played, including:

Vertical bearing (V/B) along a great circle to the waypoint.
Vertical speed (V/S) required to achieve the displayed V/B.

Reference information for the path is displayed, including:

Current flight path angle (FPA)

End of descent altitude (E/D ALT)

Target speed (TGT SPD)

Speed restrictions (SPD REST)

Vertical deviation (VERT DEV)

Next altitude restriction (adjacent to LSK 1R)
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DES FORECASTS

PAGE ACCESS page 1/1

— DES page FORECAST prompt (LSK 6L)

— CRZ DES page FORECAST prompt (LSK 6L)
Without ACARS option

~
ACT DES FORECASTS 1/1
TRANS LVL TAl ON/OFF
FL180 = - R
CABIN RATE ISA DEV/QNH
480FPM ——-°c/-=----
ALT-—-—-—- WIND----DIR/SPD
————— [ ——
————— —— =% —KT
————— —— =% - —KT
. J

No required entries

With ACARS option

~
ACT DES FORECASTS 1/1
TRANS LVL TAl ON/OFF
FL180 = - R
CABIN RATE ISA DEV/QNH
480FPM ——-°c/-=---=-
ALT-—-—-—- WIND----DIR/SPD
————— —— =% - —KT
————— —— =% - —KT
————— —— =% - —KT
DES WINDS
<REQUEST
. J

No required entries

Dash prompts: Enter forecast values to better define the descent
profile. Entries include:

e TRANS LVL - transition level displays the value for the
destination stored in the Nav Data Base or defaults to
FL180 but may be overwritten.

e TAI ON/OFF - the expected altitudes for anti-ice usage.

For a more detailed discussion, see page 2-145.
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e QNH - destination altimeter setting.
e |ISA DEV - average ISA deviation for descent only.

e WIND ALT and DIR/SPD - altitude, direction, and speed of
up to three forecasted winds with linear interpolation be-
tween entries.

Cabin rate is displayed for reference.

NOTE: DES forecasts page is made active when the vertical flight
plan becomes active.
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RTE HOLD
(U10.0 AND U10.1 VERSIONS)

PAGE ACCESS page 1/3

— Press key

— RTE HOLD page NEXT HOLD prompt
With no existing HOLD

\
ACT RTE LEGS 1/3
246° 7.2NM
262/13484
245° 8.0NM
RESOW 262/10408
187° 8.9NM
TOY 262/ 7118
226° 12NM
FONT I 262/ 4500A
299° 3.9NM
JOICE 262/ 3300
———————— HOLD AT-—————-———
goooo PPOS>
o J

Box prompts: Enter valid waypoint to HOLD AT in scratch pad.
Displays MOD RTE HOLD page when line selected.

PPOS prompts:Select and press to hold at present position.

NOTE: Downtrack fixes will utilize charted holding pattern data au-
tomatically when available from the Nav Data Base. Other-
wise, a R-turn on the inbound course is the default with 1.5
min leg above 14,000 ft and 1 min leg at or below 14,000 ft.

With PRE-PLANNED HOLD

~
ACT RTE HOLD 1/3
FlIX TGT SPD
LOGEN 210kT
TURN DIR FIX ETA
R 1424 .5z
INBD CRS EFC TIME
210° ————z
LEG TIME HOLD AVAIL
1.5MIN 0+48
LEG DIST BEST SPEED
——.-NM 220kT
<NEXT HOLD EXIT HOLD>
o J/

For a more detailed discussion, see page 2-147.

Revision 1 2-49 TDM 2024



Review or revise holding pattern details. ACT RTE HOLD must be
manually exited by:
e Pressing LSK 6R (EXIT HOLD>)

NOTE: Displays EXIT ARMED in reverse video highlighting.

e Pressing key to activate flight back to the holding fix, departure
from the holding pattern, and return to the active route. EXIT
ARMED is reverse video highlighted until the hold exit is

completed.
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RTE HOLD
With QUAD RADIAL
(U10.2A THRU U10.4 VERSIONS) [ |

PAGE ACCESS page 1/3

— Press key

With no existing HOLD

ACT RTE LEGS 1/3
246° .2NM
262/13484
245° .ONM
RESOW 262/10408
187° .9NM
TOY 262/ 7118

226° 12NM
FONT I 262/ 4500A
299° 3.9NM
262/ 3300

Box prompts: Enter valid waypoint to HOLD AT in scratch pad.
Displays MOD RTE HOLD page when line selected.

PPOS prompts:Select and press to hold at present position.

NOTE: Downtrack fixes will utilize charted holding pattern data au-
tomatically when available from the Nav Data Base.

With PRE-PLANNED HOLD

ACT RTE HOLD 1/3
F1X SPD/TGT ALT
210/FL230
QUAD/RADIAL FIX ETA
NE/030° 1424 .5z
INBD CRS/DIR EFC TIME
-——==-Z

LEG TIME HOLD AVAIL
0+48
LEG DIST BEST SPEED

<NEXT HOLD EXIT HOLD>

Aright-turn on the inbound course is the default when not specified. |}
For a more detailed discussion, see page 2-150.1.
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For U10.2A and U10.3, the default LEG TIME is 1.5 min above
14,000 ft and 1 min at or below 14,000 ft.

For U10.4, the default LEG TIME is 1.5 min above 14,200 ft and 1
min at or below 14,200 ft.

QUAD/RADIAL — INBD CRS is updated after entering a quadrent
and radial.

Review or revise holding pattern details. ACT RTE HOLD must be
manually exited by:

e Pressing LSK 6R (EXIT HOLD>)
NOTE: Displays EXIT ARMED in shaded—white.

e Pressing key to activate flight back to the holding fix, departure
from the holding pattern, and return to the active route. EXIT
ARMED is highlighted until the hold exit is completed.

Enter SPD and TGT ALT constraints when required.
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APPROACH REF
PAGE ACCESS page 1/1
— INIT REF index page APPROACH prompt (LSK 5L)
— Press key inflight
With ALTN DEST option selected

- ~N
APPROACH REF 1/1 APPROACH REF 1/1

GROSS WT FLAPS VREF GROSS WT FLAPS VREF
104 .7 15° 138KT 104.7 15° 138KT
GA N1 GA N1

86.4/ 86.4% 30° 131KT 86.4/ 86.4% 30° 131KT
| ANDING REF LANDING REF
ROQFE [{e]\[ 40° 128kt < /QNH 40° 128kT
KSTL3OL WIND CORR KSTL3O0L WIND CORR
10018FT3053m +5KT 10018FT3053Mm +05KT
ILS30L FRONT CRS ILs30L FRONT CRS
109.70 ISTL 299- 109.70 ISTL

<INDEX ALTN DEST> <INDEX ALTN DEST>
- J

U10.0 and U10.1 U10.2A and U10.3

With ALTN DEST option selected

APPROACH REF 171
GROSS WT FLAPS VREF
104 .7 15° 138KT
LANDING REF
< /QNH 30° 131KT
KSTL3OL
10018FT3053m 40° 128KT
ILS 30L/CRS FLAP/SPD

109.701STL/299° -
WIND CORR

<INDEX ALTN DEST>

ulo0.4

Destination airport approach reference information is displayed.

Displayed information includes:

e Gross weight — Box prompts are displayed if computed gross
weight is invalid.

e For 737-600, 737-700, and 737-800 — Landing Reference
e Go-around Np limits for current TEMP/ALT.
e Runway length (if in active flight plan).

For a more detailed discussion, see page 2-151.
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ILS approach procedure navaid data.
VREF landing speeds.

NOTE: VREF landing speed is displayed on EFIS speed tape
(option) by manual entry of speed on selected flaps line.
Also, VREF speeds are based on origin airport until
cruise phase is active.

Vref increment for the landing flaps target speed.

NOTE: Landing flaps target speed equals VREF speed plus
Vref increment and is displayed on the EFIS speed tape
when VREF is selected. Landing flaps target speed is
also displayed on LEGS page for the final approach fix
and all legs up to and including the runway.

ILS front course.
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INIT/REF INDEX

PAGE ACCESS page 1/1
— All pages with an INDEX prompt (LSK 6L)

INIT
— Press key

On the ground (737-300/400/500).

INIT/REF INDEX 1/1 h
<IDENT NAV DATA>
<POS MSG RECALL>
<PERF ALTN DEST>
<TAKEOFF
<APPROACH IRS NAV>
<OFFSET MAINT>

- J

On the ground (737-600/700/800).

INIT/REF INDEX 1/1 h
<IDENT NAV DATA>
<POS MSG RECALL>
<PERF ALTN DEST>
<TAKEOFF
<APPROACH SEL CONF IG>
<OFFSET MA INT>

o J
In the air.
~

INIT/REF INDEX 1/1
<IDENT NAV DATA>
<POS MSG RECALL>
<PERF ALTN DEST>
<TAKEOFF
<APPROACH
<OFFSET NAV STATUS>

- J

No required entries
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INIT/REF index page provides access to the following pages:
e IDENT
e POS INIT
e PERF INIT
e TAKEOFF REF
e APPROACH REF

e LATERAL OFFSET
(Available in 737-300/400/500 with EFIS installed)
(Available in 737-600/700/800)

e NAV DATA

e REF NAV DATA

e SUPP NAV DATA
(When on the ground)

NOTE: Enter SUPP in scratch pad prior to selection of NAV
DATA.

e MESSAGE RECALL
(airlines selectable option)

e ALTN DEST
(airlines selectable option)

e ACARS
(airlines selectable option)

e NAV STATUS
(When in the air)

e MAINT
(When on the ground for maintenance personnel)

e SEL CONFIG
(When on the ground for maintenance personnel)
(Available in 737-600/700/800)

e IRS NAV
(When on the ground for maintenance personnel)
(Available in 737-300/400/500 and an ANCDU is installed)
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POS REF

PAGE ACCESS page 2/3
— POS INIT page 1/3

— POS INIT page 3/3

- ~N
POS REF 213

FMC POS GS
N47°31.3 W122°18.7 253KT
IRS L
N47°31.2 W122°18.9 253KT
IRS R
N47°31.3 W122°18.9 254KT
GPS L
N47°31.6 W122°18.7
GPS R
N47°31.7 W122°18.8
RAD IO
N47°31.8 W122°18.2

- J

No required entries
Displays present position and ground speed as computed by the
FMCS.
Displays present position derived from IRS when IRS is in NAV.

Displays present position derived from GPS when GPS data is cer-
tified and GPS is not inhibited.

Displays present position derived from radio navaid(s).

Position can be selected into scratch pad for transfer to POS INIT
page 1/1.

For a more detailed discussion, see page 2-153.

Sep 1/97 2-55 TDM 2024



POS SHIFT

PAGE ACCESS page 3/3
— POS INIT page 1/3

— POS INIT page 2/3

- N

POS SHIFT 3/3

FMC-L FMC-R
<235°/0.0Nm 235°/0.0NM>
GPS-L GPS (L) GPS-R
<211°/1.4NmMm 212°/1.3NMm>
IRS-L IRS (2) IRS-R
<254°/1.0NM 091°/0.0NM>
RNP/ACTUAL RAD | O

1.70/0.25NM  084°/0.1NmM>
————— UPDATE COMPLETE----
NAV STATUS>

<INDEX

Displays bearing and range from FMCS position to each available
sensor.

Displays bearing and range from primary FMC position to secon-
dary FMC in dual mode.

Displays bearing and range from FMCS position to each GPS when
GPS data is certified and GPS is not inhibited.

FMCS position can be updated by selecting the desired sensor
bearing/range and pressing the key.

After update, FMCS position will display selected bearing/range
data and all sensor positions will be updated accordingly.
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PAGE ACCESS

REF NAV DATA

— INIT/REF INDEX page NAV DATA prompt (LSK 1R)

— REF NAV WPT page INDEX prompt (LSK 6L)
— REF NAV NAVAID page INDEX prompt (LSK 6L)
— REF NAV AIRPORT page INDEX prompt (LSK 6L)

* — Pilot Defined Company Route option (U10.3)

o

REF NAV DATA
WPT IDENT NAVAID |

AIRPORT

IDENT

DENT

~\

SUMMARY>

FLT PLNS>

<INDEX

NAV OPT IONS>

J

REFERENCE EXISTING DATA BASE ITEMS

Select SUMMARY prompt (LSK 2R) to view;

— All currently defined Supplemental Data Base items

— All currently defined Temporary NAV Data Base items

Enter waypoint, airport, or navaid identifier. Data for entered identi-

fier is automatically displayed.

Display runway data as follows:

NOTE: Procedure-specified waypoints not having fixed geographic
locations cannot be accessed.

Enter runway identifier in WPT IDENT (LSK 1L), AIRPORT ID-

ENT will change to box prompt.

Enter airport identifier into AIRPORT IDENT (LSK 2L)

FLT PLNS - displays the FLIGHT PLANS SUMMARY page(s)

Revision 2

For a more detailed discussion, see page 2-155.
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ENTER TEMPORARY DATA BASE ITEM

Enter identifier.
— Runway data may not be entered.

— Pilot-defined waypoints on RTE and LEGS pages are stored in
the temporary data base.

— A box prompt will be displayed if entry is not defined. Enter
the required data when this occurs.

Press to store entry into temporary data base.

DELETE TEMPORARY DATA BASE ITEM

Enter identifier.

Press DEL key.

Press key

NOTE: All temporary data base items are automatically deleted at
end of flight.

DISPLAY FLIGHT PLAN DATABASE

To select the Flight Plan Database (airlines selectable option) SUM-
MARY page, select the FLT PLNS prompt (LSK 3R) when present.
The Flight Plan Database may hold up to 20 pilot defined company
routes.
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SUPP NAV DATA

PAGE ACCESS

— INIT/REF INDEX page NAV DATA prompt (LSK 1R) with SUPP
entered in scratch pad

— SUPP NAV WPT page INDEX prompt (LSK 6L)
— SUPP NAV NAVAID page INDEX prompt (LSK 6L)

— SUPP NAV AIRPORT page INDEX prompt (LSK 6L)
Without ACARS option selected
\

SUPP NAV DATA
WPT IDENT NAVAID IDENT

AIRPORT IDENT
—_— SUMMARY>
EFF FRM MON DY/YR

0oo oovs0oo0

o J

With ACARS option selected

\
SUPP NAV DATA
WPT IDENT NAVAID IDENT
AIRPORT IDENT
—_— SUMMARY>
EFF FRM MON DY/YR
0oo oovs00
SUPP NAV SUPP NAV
<REPORT REQUEST>

REFERENCE EXISTING DATA BASE ITEMS

Select SUMMARY prompt (LSK 2R) to view;
— All currently defined Supplemental Data Base items

— All currently defined NAV Data Base items

Dash prompts: Enter waypoint, airport, or navaid identifier. Data for
entered identifier is automatically displayed.

For a more detailed discussion, see page 2-159.
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Display runway data as follows:

Enter runway identifier in WPT IDENT (LSK 1L), AIRPORT IDENT
will change to box prompt.

Enter airport identifier into AIRPORT IDENT (LSK 2L)

NOTE: Procedure-specified waypoints not having fixed geographic
locations cannot be accessed.

ENTER TEMPORARY DATA BASE ITEM

Enter identifier.

— Runway data may not be entered.

— Pilot-defined waypoints on RTE and LEGS pages are stored in
the temporary data base.

— A box prompt will be displayed if entry is not defined. Enter
the required data when this occurs.

Press to store entry into temporary data base.

DELETE TEMPORARY DATA BASE ITEM

To delete one item:

Enter identifier.

Press DEL key.

Press key

To delete all items:

Select DELETE ALL SUPP DATA prompt (LSK 6R).

NOTE: All temporary data base items are automatically deleted at
end of flight.
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SELECT DESIRED WPT

PAGE ACCESS

— Automatic when entering a non-unique waypoint identifier.

\

SELECT DESIRED WPT 1/1
ENO VOR

114.8 N40°38.0 W064°31.5
ENO DME

112.4 N44°27.4 E101°15.7
ENO VORTAC

118.6 N50°45.2 WO070°12.2

No required entries

Waypoints are displayed in order from closest to farthest from the
reference point.

Selecting a waypoint will return the display to the original page, and
insert the selected waypoint in place of the entered waypoint. Up
to 2 pages may be provided.

For a more detailed discussion, see page 2-161.
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SELECT DESIRED RTE
(U10.3) PILOT DEFINED COMPANY ROUTE OPTION

PAGE ACCESS
— Automatic when entering a non-unique route identifier.

\
SELECT DESIRED RTE 1/1
PERMANENT NAV DATA
BF ISFO
FLIGHT PLAN NAV DATA
BF ISFO
SUPP NAV DATA
BF ISFO
. /

No required entries

Routes are displayed in the appropriate line depending on where
they are stored.

Selecting a route will return the display to the RTE page, and insert
the selected route in the CO ROUTE line.

For a more detailed discussion, see page 2-162.
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N; LIMIT
(U10.0 VERSION)

PAGE ACCESS page 1/1

N1
— Press key

- ™
N1 LIMIT 1/1

T/IR ALT

AUTO <ACT> 1642FT
GA 91.7/ 91.7%
CON 89.5/ 89.5%
CLB 89.5/ 89.5%
CRZ 87.5/ 87.5%
—————— REDUCED CLB-———-———
CLB-1 <SEL> CLB-2
- J

No required entries

Provides manual selection of N7 LIMIT data and reduced climb
thrust.

Thrust reduction altitude (T/R ALT) may be overwritten. Default is
1500 ft. AGL for origin airport. (Displayed when Takeoff Profile
option is selected).
Current N¢ LIMIT values are displayed as:

e GA - Go Around

e CON - Maximum Continuous

e CLB - Climb

e CRZ - Cruise

Automatic Nq LIMIT selection is the default mode.
Two reduced climb selections are available.

The appropriate reduced CLB is automatically selected when a
large reduced thrust takeoff is selected on the TAKEOFF REF
page. This results in a takeoff N1 which is less than the full CLB
limit to avoid throttle advance on takeoff to CLB transition.

For a more detailed discussion, see page 2-163.
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Ny LIMIT
(U10.1 AND LATER VERSIONS)

PAGE ACCESS page 1/1

N1
— Press key

— PERF INIT page N1 LIMIT prompt (LSK 6L) (U10.1 and later)
— TAKEOFF REF page N1 LIMIT prompt (LSK 6R) (U10.2A) R

4 N )
N1 LIMIT 1/1 N1 LIMIT 1/1
SEL /OAT 26K BUMP N1
/ +15°C  102.5/102.5 <AUTO <ACT>
26K
<TO <SEL> CLB> <GA 101.6/101.6
24K DERATE
<TO-1 CLB-1> <CON 99.8/ 99.8
22K DERATE
<TO-2 CLB-2> <CLB 89.8/ 89.8
26K BUMP
<TO-B <ACT> <CRZ 83.8/ 83.8
——————————————————————————————— REDUCED CLB-------
<PERF INIT TAKEOFF> <CLB-1 CLB-2>
- DA /
ON THE GROUND IN THE AIR

No required entries

Provides manual selection of N7 LIMIT data and reduced climb
thrust.
Current N¢ LIMIT values are displayed as:

e GA - Go Around

e CON - Maximum Continuous

e CLB - Climb

e CRZ - Cruise

Automatic Nq LIMIT selection is the default mode.

Takeoff thrust bump selection is available while on the ground
(737—600/700/800).

Two reduced climb selections are available.

The appropriate reduced CLB is automatically selected when a
large reduced thrust takeoff is selected on the TAKEOFF REF
page. This results in a takeoff N1 which is less than the full CLB
limit to avoid throttle advance on takeoff to CLB transition.

For a more detailed discussion, see page 2-164.1.
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ALTN DESTS
(AIRLINE SELECTABLE OPTION)

PAGE ACCESS page 1/6
— INIT/REF INDEX page ALTN DEST prompt (LSK 3R)
— APPROACH REF page ALTN DEST prompt (LSK 6R)
— RTE page ALTN DEST prompt (LSK 6R) while in air

— NEAREST ARPTS page PREVIOUS prompt (LSK 6R)
Without ACARS option selected

\
ALTERNATE DESTS 17/6
ALTN VIA DTG ETA FUEL
KRNO D 30 1007z 9.8>
KFAT D 194 1033z 7.9>
EMS D g9 1017z 9.1>
ELSS D 120 1023z 8.8>
CF03 D 352 1055z 6.2>
NEAREST APRTS>
- J

With ACARS option selected

\
ALTERNATE DESTS 17/6
ALTN VIA DTG ETA FUEL
KRNO D 30 1007z 9.8>
KFAT 194 1033z 7.9>

D
EMS D 89 1017z 9.1>
D

ELSS 120 1023z 8.8>

CF03 D 352 1055z 6.2>

WEATHER

<REQUEST NEAREST APRTS>
- J

Add alternates to this list by entering the airport or waypoint identifi-
er into the scratch pad and then line select to desired position.

NOTE: The dash prompt appears when an alternate is not entered.

NOTE: If an alternate is line selected to a position that already
contains data, the old data is overwritten.

Line select (LSK 1R through LSK 6R) the desired alternate to re-
view or alter its parameters.

For a more detailed discussion, see page 2-165.
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PAGE ACCESS page 2/6

— ALTERNATE DESTS page 1/6, alternate one (LSK 1R)
— Use NEXT PAGE/PREVIOUS PAGE keys to cycle through the

six pages.
ALTERNATE DESTS 2/6
ALTN VIA TRIP ALT
KRNO DIRECT FL200
DTG ACTUAL WIND
30 0°/ 0
ETA
1007z
FUEL
9.8
<MISSED APP
< INDEX NEAREST APRTS>
\ J

The following parameters may be altered to more accurately define
the route to the alternate:

e TRIP ALT
e WIND
e VIA (toggle selection using LSK 5L)
e DIRECT
e MISSED APPROACH
e DTG - enter data into scratch pad and line select as follows:
e DIRECT-To - 2L
e MISSED APPROACH - 3R

Dash prompts: Wind changes to dash prompt when alternate is spe-
cified via the missed approach.
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NEAREST ARPTS

PAGE ACCESS page 1/6

— ALTERNATE DESTS page 1/6 NEAREST ARPTS prompt (LSK
6R)

\
NEAREST ARPTS 1/6
ALTN VIA DTG ETA FUEL
KRNO D 30 1007z 9.8>
KLJS D 60 1018z 9.6>
KATH D g8 1022z 9.2>
KSMF D 116 1028z 8.7>
KSCK D 144 1033z 8.5>
PREV IOUS>
- J

Displays five airports nearest to PPOS.
Listed by distance with nearest airport first.

Line select (LSK 1R through LSK 6R) the desired airport to review
or alter parameters used for fuel prediction and ETA.

For a more detailed discussion, see page 2-165.
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PAGE ACCESS page 2/6 through 6/6

— NEAREST ARPTS page 1/6, airport one (LSK 1R)
— Use NEXT PAGE/PREVIOUS PAGE keys to cycle through the

six pages.
NEAREST ARPTS 2756
ALTN VIA TRIP ALT
KRNO DIRECT FL200
DTG ACTUAL WIND
30 0°/ 0
ETA
1007z
FUEL
9.8
<MISSED APP
< INDEX PREV IOUS>
\ J

The following parameters may be altered to investigate selection of
an airport as an alternate:

e TRIP ALT
e WIND
e VIA (toggle selection using LSK 5L)
e DIRECT
e MISSED APPROACH
e DTG - enter data into scratch pad and line select as follows:
e DIRECT-To - 2L
e MISSED APPROACH - 3R

Dash prompts: Wind changes to dash prompt when airport is speci-
fied via the missed approach.
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MESSAGE RECALL
(AIRLINE SELECTABLE OPTION)

PAGE ACCESS page 1/x
— INIT/REF INDEX page MSG RECALL prompt (LSK 2R)

\
MESSAGE RECALL 1/1

NAV DATA OUT OF DATE
UNABLE CRZ ALTITUDE
SCANNING DME FAIL

<INDEX

No required entries

Lists all alerting and advising messages when applicable display
criteria is true.

PAGE ACCESS page x/x

— Press key to display subsequent pages when they

are available.

- ress ey to displa revious pages.
P Phee|  key to display previ pag

For a more detailed discussion, see page 2-167.
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SUMMARY

PAGE ACCESS page 1/2
— REF NAV DATA page SUMMARY prompt (LSK 2R)

— SUPP NAV SUMMARY page 2/2 — press

WAYPO

ORTO2
NAVAI
YK
AIRPO
KX XX

<INDEX

INTS

\
TEMP NAV SUMMARY 1/2

WPTO1 N45°00.0 W120°00 .0
ORTO1 ORTIN 200/1.0

ORTO1 120/1.0

DS

N45°00.0 W154°00 .0

RTS

N47°00.0 W122°00 .0

No required entries

PAGE ACCESS page 2/2
— SUPP NAV DATA page SUMMARY prompt (LSK 2R)

— TEMP NAV SUMMARY page 1/1 — press

WAYPO
WPT11
WPT12
WPT13
NAVA I
AA33
AA34
AA3S5
AIRPO
KAAA
KAAB
<INDEX

o

INTS
N45°00 .
N45°00 .
N45°00 .
DS
N45°12.
N45°12.
N45°12.
RTS
N41°03 .
N41°03 .

\
SUPP NAV SUMMARY 27/2

W121°00.0
W122°00 .0
W123°00 .0

W154°05 .2
W155°05 .2
W156°05 .2

wW122°03.3
wW122°03.3

key

key

For a more detailed discussion, see page 2-169.
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SUMMARY CONT.
(U10.3 PILOT DEFINED COMPANY ROUTE OPTION)

FLIGHT PLAN SUMMARY

PAGE ACCESS page 1
— REF NAV DATA page FLT PLNS prompt (LSK 3R)

~
FLIGHT PLAN SUMMARY 1/1
SUPP NAV DATA

ROUTE1

ROUTE2
FLIGHT PLAN NAV DATA
GRRSEA

GRRSTL

No required entries

Displays the identifiers for Pilot Defined Company Routes stored in
the Supplimental and Flight Plan Nav Data bases. Identifiers are
selectable to the scratchpad for entry into the RTE page.

Entries in the Supplimental Navigation Database are deletable.
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NAV STATUS

PAGE ACCESS page 1/2

— POS SHIFT page NAV STATUS prompt (LSK 5R)
— PROGRESS page NAV STATUS prompt (LSK 6R)
— INIT/REF INDEX page NAV STATUS prompt (LSK 6R) in air

— NAV OPTIONS page — press or keys

4 )
NAV STATUS 1172
VOR-L ILS-R
SEA Al116.80 IBFImM110.90

DME - L DME -R

116.80 114.70

NI K 117.40 CIV 113.20

ALW 116.40
HQM 117 .70

GPS (L) IRS (2)

<INDEX POS SHIFT>
o J

No required entries

Displays the following information:

e The following items when they correspond to the VHF/NAV
control panel frequency:

e DME

¢ VOR

e ILS

e Identifiers

e Frequencies
e Data used in the navigation solution
e Status of data reception
e Tuning mode
e The currently selected GPS and IRS

For a more detailed discussion, see page 2-171.
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PAGE ACCESS page 2/2

NAV OPTIONS

— REF NAV DATA page NAV OPTIONS prompt (LSK 6R)

— NAV STATUS page 1/1 — press or keys

~ ~
NAV OPTIONS 2/2 NAV OPTIONS 2/2
DME INHIBIT DME INHIBIT
VOR INHIBIT VOR INHIBIT
DME UPDATE GPS UPDATE DME UPDATE GPS UPDATE
/OFF [N/ OFF> <ON/OFF ON/OFF>
VOR UPDATE VOR UPDATE
N/ OFF <ON/OFF
< INDEX < INDEX
\ J\L J
U10.0 and U10.1 U10.2A

Displays the following:
e Specific navaids inhibited from navigation solution.
e Update status for VOR and GPS.

Dash prompts: Identifier(s) can be written into these fields.
Existing identifier(s) may be overwritten.

Toggle select the update prompts to enable/disable updates using
LSK 3L, LSK 4L, or LSK 3R as appropriate.

NOTE: The update options default to ON.

For a more detailed discussion, see page 2-173.
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LATERAL OFFSET(OFFSET)

PAGE ACCESS page 1/1

— RTE page OFFSET prompt (LSK 6L) in air
— INIT/REF INDEX page OFFSET prompt (LSK 5L)

~
ACT LATERAL OFFSET 1/1

OFFSET DIST

START WAYPOINT

- J

The LATERAL OFFSET page provides for the input and display of
lateral offset information.

Dash prompts:

Dash prompts:

Dash prompts:

OFFSET DIST - offset path distance to left or right
of active flight path. Maximum offset distance is
99.9 nm. Dashes are blank when an offset is not
available.

START WAYPOINT — allows entry of a starting way-
point. Field and header are blank until valid OFF-
SET DIST is entered.

END WAYPOINT - allows entry of an ending way-
point. Field and header are blank until valid OFF-
SET DIST is entered.

The LATERAL OFFSET may be cancelled by deleting the offset

distance.

NOTE: Available in 737-300/400/500 aircraft with EFIS installed,
and all 737-600/700/800 aircraft.

For a more detailed discussion, see page 2-175.
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ALT NAV LEGS
(LCD MCDU UPDATE 2 ONLY)

PAGE ACCESS page 1
— MENU page ALT NAV prompt (LSK 6L)
— ALT NAV WPT DATA page LEGS prompt (LSK 6L)
— ALT NAV PROGRESS page LEGS prompt (LSK 6L)

— Displayed when FMC fails and ALT NAV Flight Plan is not
already available

224°T

235°T
S\[e}

240°T
GVE

267°T

<CROSSLOAD

<PROGRESS-GPS—--WPT DATA>

No required entries
— Displays
e Waypoint identifier
e Leg direction

Leg distance
e ETA

— FMC flight plan may be crossloaded to the ALT NAV plan using
the CROSSLOAD prompt (LSK 5L).

NOTE: If the FMC fails, the CROSSLOAD prompt changes to
the LAST FMC PLAN prompt. This will use the last
valid flight plan received by the FMC.

Flight plan modifications may be made as usual.

Inspect waypoints and data to confirm flight plan.

Page title includes the naviagtion data source, i.e., GPS LEGS or
IRS LEGS.

For more detailed discussion, see page 2-178.1
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ALT NAV WPT DATA
(LCD MCDU UPDATE 2 ONLY)
PAGE ACCESS page 1

— GPS LEGS page WPT DATA prompt (LSK 6R)
— GPS PROGRESS page WPT DATA prompt (LSK 6R)

.0 WD74°25.
.9 WP75°31.
.3 W080°42.
.3 WD083°53.

<CROSSLOAD

<LEGS

No required entries

Displays

e Waypoint identifier
e Latitude

e Longitude

FMC flight plan may be crossloaded to the ALT NAV plan using
the CROSSLOAD prompt (LSK 5L).

NOTE: If the FMC fails, the CROSSLOAD prompt changes to
the LAST FMC PLAN prompt. This will use the last
valid flight plan received by the FMC.

Flight plan modifications may be made as usual.

Inspect waypoints and data to confirm flight plan.

Page title includes the naviagtion data source, i.e.,
GPS WPT DATA or IRS WPT DATA.

For more detailed discussion, see page 2-178.3
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ALT NAV PROGRESS
(LCD MCDU UPDATE 2 ONLY)

PAGE ACCESS

— MENU page ALT NAV prompt (LSK 6L)
(ALT NAV Flight Plan is already available)

NOTE: MENU page is automatically displayed when
the FMC fails.

— ALT NAV LEGS page PROGRESS prompt (LSK 6L)
— ALT NAV WPT DATA page PROGRESS prompt (LSK 6R)

DTG ETA
81NM 14:14z

TK/DTK XTK ERROR
250°T/250°T L 0.1 nm

GS
310kT

GPS R
N39°50.4 W073°22.7

No required entries
— Displays
e Current TO waypoint
e Distance to the TO waypoint (DTG)
e Estimated time of arrival to the waypoint
e True and desired tracks
e Cross—track error
e Current GPS ground speed
e Receiver in use and position

Page title includes the naviagtion data source, i.e.,
GPS PROGRESS or IRS PROGRESS.

For more detailed discussion, see page 2-178.5
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MENU
(MCDU ONLY)

PAGE ACCESS

— Press key

MENU
<FMC <ACT>
<ACARS <HLD>
<DFDAU

ACARS
<LOGOFF

MENU
<FMC <ACT>
<ACARS
<DFDAU

ACARS
<HOLD

No required entries
Allows selection of system for which the MCDU will be active in
providing the control/display function.
Line select system to be made active.
HOLD - line selected (LSK 6L) to suspend control of active system.

LOGOFF - line selected (LSK 6L) to terminate control of an active
system

NOTE: HOLD and LOGOFF are operational for any system except
the FMC.

For a more detailed discussion, see page 2-177.
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MENU
(LCD MCDU UPDATE 2 ONLY)

PAGE ACCESS

— Press key

MENU
<FMC <ACT>
<ACARS <HLD>
<DFDAU

ACARS
<ALT NAV LOGOFF>

No required entries
Selecting the ALT NAV prompt displays the GPS LEGS page.

All other operations are the same as previously described.
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FMC COMM
(FANS MCDU ONLY)
(U10.2A AND LATER)

PAGE ACCESS

— Press key

FMC COMM 171
FLT PLAN

<REQUEST

WINDS

<INDEX
\WINDS UPL INK READY

J

Allows the aircrew to initiate ACARS datalinks.

Allows selection of user defined ACARS prompts. If user prompts

are not defined, FLT PLAN and WINDS (or MOD WINDS) are the
defaults.
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WEATHER MAPS
(LCDCDU MCDU/FANS MCDU WITH U2 ONLY)

PAGE ACCESS

— MENU page ACARS prompt (LSK 2L)

NOTE: To exit the weathermaps, select any mode key to return
to an FMC page.

The WEATHER MAPS pages provide the crew with up—to—date
weather information that may be displayed on the MCDU. For de-
tailed operation of the display functions, refer to the systems opera-
tions manual.

ACARS
<RADAR DEPICT ION>
<SIGNIFICANT SATELLITE>

<TOPS/MOVE WINDS/TEMP>

RCVD CHARTS>

Typical examples of different types of weather maps and charts
available are shown on the following pages.
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WEATHER MAPS (CONT.)
(LCDCDU MCDU/FANS MCDU WITH U2 ONLY)

Radar Image
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WEATHER MAPS (CONT.)
(LCDCDU MCDU/FANS MCDU WITH U2 ONLY)

Tops/Move

Depiction
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WEATHER MAPS (CONT.)
(LCDCDU MCDU/FANS MCDU WITH U2 ONLY)

Satellite Image

Wind/Temp Charts
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DETAILED OPERATION

The following paragraphs describe in detail the operation of the
FMCS for a variety of typical route and flight conditions. The meth-
ods are applicable to the basic configuration of the system.
Weights in this example flight are given in kilograms or metric tons.
The standard FMCS displays weight in pounds.

DUAL FMC CONFIGURATION

In a dual configuration the FMCS includes two identical intercon-
nected FMCs operating as two independent navigators. Based on
the position of the source select switch, one FMC is the driver and
decision maker and is designated the primary FMC. The other
FMC is the follower and is designated the secondary FMC.
The source select switch has the following positions:

e« NORMAL

e BOTH ON LEFT

e BOTH ON RIGHT

Table 2-2 shows which FMC each LRU is interfaced with based on
the switch position. Note that in the NORMAL position all right
LRUs interface with the right FMC except for the right CDU.

Table 2—2 FMC Source Switch Settings

FMC INTERFACES BASED ON THE SWITCH
POSITION
LRU BOTH ON L NORMAL BOTH ON R
AUTOTHRTL FMC - L FMC - L FMC - R
ADIRU — L2 FMC - L FMC - L FMC - R
ADIRU — R? FMC - L FMC - R FMC - R
FCC-A FMC - L FMC - L FMC - R
FCC-B FMC - L FMC - R FMC - R
DAA — L1 FMC - L FMC - L FMC - R
DAA —R1 FMC - L FMC - R FMC - R
DME - L FMC - L FMC - L FMC - R
DME - R FMC - L FMC - R FMC - R
VHF NAV - L FMC - L FMC - L FMC - R
VHF NAV - R FMC - L FMC - R FMC - R
NOTES: 1. 737-300, 737-400, and 737-500 only.
2. 737-600, 737-700, and 737-800 only.
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FMC INTERFACES BASED ON THE SWITCH
POSITION
LRU BOTH ON L NORMAL BOTH ON R
IRU - L1 FMC - L FMC - L FMC - R
IRU - R1 FMC - L FMC - R FMC - R
DLU FMC - L FMC - L FMC - R
ACARS MU FMC - L FMC - L FMC - R
CDU -L FMC - L FMC - L FMC - R
CDU-R FMC - L FMC - L FMC - R
EFIS — L1 FMC - L FMC - L FMC - R
EFIS - R FMC - L FMC - R FMC - R
CDS - L2 FMC - L FMC - L FMC - R
CDS -R2 FMC - L FMC - R FMC - R
NOTES: 1. 737-300, 737-400, and 737-500 only.
2. 737-600, 737-700, and 737-800 only.

If a situation such as a failure of the primary FMC occurs, the
source select switch selection may be changed to put aircraft con-
trol with the remaining healthy FMC.

With respect to navigation, the primary FMC is again the master.
The navigation master is determined by the position of the source
select switch as follows:

SOURCE SELECT NAVIGATION NAVIGATION

SWITCH POSITION MASTER SLAVE
NORMAL FMC - L FMC - R
BOTH ON L FMC - L FMC - R
BOTH ON R FMC - R FMC - L

The navigation master selects the navaids for tuning, allocates nav-
aids to each FMC, determines the navigation update sensors, and
transmits the initial position to the IRS.

If the FMCs OFP program, nav data,model/engine data, software
option code data, or performance data do not compare, then the
CROSSLOAD page will be displayed (on ground only). Crossload
may then be performed via manual selection on the CROSSLOAD
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page. Upon power up, the FMC will attempt re-synchronization.
Continuous monitoring and re-synchronization is performed using a
high speed (RS-422) intersystem bus (ISB).
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If synchronization cannot be maintained in flight, SINGLE FMC OP-
ERATION message will be displayed. Dual operation may be re-
stored by moving the position of the source switch select switch.

Moving from BOTH-ON-RIGHT to any other position causes a
memory copy from FMC-R to FMC-L.

Otherwise memory copy is from FMC-L to FMC-R.

If re-synchronization is successful, then message DUAL FMC
OP RESTORED replaces message SINGLE FMC OPERA-
TION.

In addition to restoring dual operation through movement of the
source select switch, an attempt will be made to automatically
restore dual operation after 5 minutes if the source select
switch is in either BOTH-ON-RIGHT or BOTH-ON-LEFT and
the source select switch HAS NOT been changed since the
down-mode.

DATABASE CROSSLOAD page displayed upon power up if
nav data is different:

4 )
< DATABASE CROSSLOAD 1/1
LEFT NAV DATA RIGHT
SL11920506 ASA1930701
COPY FROM COPY FROM
<LEFT RIGHT>
<INDEX

- J

Select “update from LEFT” to crossload nav data from left
FMC to right FMC:

~ N
© DATABASE CROSSLOAD 1/1

LEFT NAV DATA RIGHT

SL11920506 ASA1930701

CROSSLOAD LEFT TO RIGHT

<CANCEL
o J
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e Press key to display CROSSLOAD IN PROGRESS:

~ N
© DATABASE CROSSLOAD 171
LEFT NAV DATA RIGHT
SL11920506

CROSSLOAD IN PROGRESS

o J

CONTROL/DISPLAY UNITs (CDUs)

The arrangement of the front panel of the CDUs is illustrated in
Figure 2—-1, which may be unfolded outward for easy reference.
The standard installation of the FMCS includes a single CDU. A
second CDU is a customer option. The Captain’s and First
Officer’s (ifinstalled) CDUs are physically and functionally identical.
Each CDU can be used independently or both simultaneously for
the control and display tasks required in the course of a typical
flight. When functional interfaces occur — as, for example, when
one of the two CDUs is being used to modify the active flight plan
— the ability of the second CDU to perform the same function will
not be inhibited. Either CDU may be used to enter system data.
Data entered on one CDU will appear on the corresponding display
page of the other CDU when it is viewed. In the event different
entries are made on the CDUs, the last entry is the one used for
the flight plan.

DISPLAYS

The CDU'’s data displays are presented in a 5-inch viewing area.
The general format of the display is given in Figure 2—-1. The basic
display format consists of an array of fourteen 24-character lines.
A variety of alphanumeric characters and symbols can be pres-
ented on each line. The basic display format is partitioned into
specifically defined data display areas. For example:

e The first five character spaces of the first line of the display
are reserved for a data status block which indicates whether
the information currently on the display is active (ACT) or a
modification (MOD) to the active plan. If this block is blank,
the data on display is either not plan specific or it is not active.
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e The next 14 character spaces of the first line of display are
reserved for an identifying title for the display.

e The remaining five character spaces of the first line form the
page number for each display.

e The 24 character spaces of the bottom line of the display are
used as a scratch pad block for entry of data from the key-
board, or for display of failure messages, operational alerts,
and advisory prompts. When a message appears, itis to alert
you to the occurrence of system or external sensor failures,
performance limitations, and errors in manual data entry rou-
tines. The messages are covered in Part 3. The messages
are assigned priorities, which are also explained in Part 3. All
messages which appear in the scratch pad can be cleared by
using the CLR key of the CDU. Messages will always be ac-
companied by the lighting of the MSG annunciator at the right
side of the CDU panel, which will go out when the message is
cleared from the scratch pad.

The remainder of the display (twelve 24-character lines) is available
for use in displaying data. The data can consist of information
directly applicable to operation of the aircraft, a menu allowing se-
lection of system functional options, or a combination of the two.

KEY GROUPS
The keys on the lighted switch panel of the CDUs perform various
functions and may be broken down into four key groups:

— Alphanumeric Keys — Pressing any alphanumeric key gener-
ates that character in the scratch pad.

— Function and Mode Keys — Provide access to operations such
as:

e Initialize the system
e Access flight plan functions and status
e Select operational modes for pre-flight planning or modifica-
tion
— In the pages that follow, PAGE EXIT lists the exit using dis-

played prompts, and are selectable. The Mode keys may also
be used to exit pages at any time.

cas| CLB (climb) — displays current or alternate climb mode for
assessment and selection. Cruise altitude is enterable,
as is a speed/altitude restriction.

crz| CRZ (cruise) — displays current or alternate cruise mode
for assessment and selection. Information about opti-
mum altitude, stepclimb savings, and turbulence penetra-
tion N1 targets is also available.
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oes| DES (descent) — displays current or alternate descent
mode for assessment and selection. Target speed is en-
terable, as is a speed/altitude restriction. Flight path
angle (FPA), vertical speed (V/S), and vertical bearing (V/
B) information is provided for crew reference.

it | INIT/REF  (initialization/reference index) — accesses data

=S pages required for start-up of the FMC and IRS. The oper-
ator may select various reference data and maintenance
pages.

=

N1 LIMIT — permits manual command of the active N4 limit

™ and selection of any reduced climb N1 limit that may apply.

per | DEP/ARR (departures/arrivals) — allows selection of proce-
ARR L. . . .
dures and runways for the origin and destination airports.

RTE (route) — allows flight plan data entries and access to
lateral offsets. Displays flight plan route for observation.

T

tecs| LEGS (route legs) — displays and accepts entries of de-
tailed data concerning each leg of the flight plan, for both
the lateral and vertical paths.

X z
m

HOLD - allows planning or initiation of holds at a desig-
nated waypoint or at present position.

DIR DIR/INTC (direct/intercept) — (CDU/ANCDU) provides capa-
INTC ) bility to proceed directly to any waypoint desired, or to inter-
cept any leg presently in the flight plan.

MENU - (MCDU/FANS MCDU) provides access to the [
MENU page which allows the MCDU to become the control/
display unit for up to three other systems (up to five in the
LCD CDU MCDU versions). Other systems are manually I
enabled/disabled as required.

I
o
-
w)

<
m
z
[

FIX (fix information) — displays range and bearing data, in
radial/DME format, from the entered fix. Facilitates creation
of fixes for use in flight planning.

FIX

PROG (flight progress) — displays current flight status infor-
mation such as ETA, fuel remaining at waypoint and des-
tination. Provides access to navigation radio tuning status,
wind, and path errors.

ATC —(FANS MCDU) Not operational at this time.

)
py)
o
@)

ATC

FMC COMM (FMC communitcations) — (FANS MCDU) pro-
coMM - yides access to ACARS data uplink and download functions
when the ACARS option is enabled.
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VNAYV (vertical navigation) — (FANS MCDU) displays the
active performance page (climb, cruise, or descent) for the
currently active phase and allows access to the other pages
using the NEXT PAGE and PREV PAGE keys. If none of
the phases are currently active, the display defaults to the
climb page.

EXEC (execute) — used to incorporate data displayed on

C—) the CDU as part of the active flight plan. The execute key
is operable only when its annunciator bar is lit. The follow-
ing functions require the execute key:

Activate the flight plan.

Incorporate changes to the active flight plan.

Change the active guidance mode.

Insert data that affects the active flight plan, guidance
mode, or data base.

— Page control keys — provide a means to navigate through mul-
tiple-page displays as follows:

NEXT PAGE - advances the display to the next higher
PAGE) page, or to the first page when on the last page.

PREV PAGE - advances the display to the next lower
PAGE) page, or to the last page when on the first page.

— Data manipulation keys — provide capability to change, delete,
move, and add data.

= LSK (line select key) — twelve line select keys allow data to
be moved from the scratch pad area to one of the writable
locations on the page. Using the LSK next to a data line
allows the data to be duplicated in the scratch pad area.

CLR (clear) — clears the scratch pad area of the display. A
brief depression of the clear key will delete the last charac-
ter in the entry. Holding the clear key for at least 1 second
clears the entire entry (including advisory and alerting mes-
sages).

@ +/— (sign) — Change Sign Key — changes data in the

scratch pad from positive to negative and back again.

May also be used to insert a hyphen for specialized data
entries.

DEL (delete) — the delete key is used to remove data
from a display (and thus a flight plan). If the scratch pad
is empty, depression of the DEL key writes DELETE into
the scratch pad. The delete process is then completed
by line-selecting (by LSK) the data item to be removed.
If the deletion is a valid one, the data field reverts to its
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default value (box prompts, dashes, or a sys-
tem-generated value). The system prevents invalid use
of the delete key. Pressing the wrong LSK on a page
having a parameter that cannot be deleted displays IN-
VALID DELETE in the scratch pad. The delete key must
be pressed once for each parameter to be deleted.
Pressing the delete key when the displayed page has no
valid delete operation causes no response.

NOTE: System default values cannot be deleted. The
delete key is used to remove crew entries from
the system.

The delete key also performs the long delete function
used to suspend a current ACARS UPLINK operation
(MCDU only).

Most items that can be entered or selected can also be
deleted. These items, listed in Table 2—-3 by function, are
the enterable data items which CANNOT be deleted. In-
stead of being deleted, these items must be changed by
an overwriting entry from the scratch pad.

Table 2—-3 Nondeletable Entries

IDENT
Navigation data base effec-
tivity date
POS INIT

REF AIRPORT e SET IRS HDG
SET IRS POS e GMT
GATE

REF NAV DATA
LATITUDE e FREQ
LONGITUDE e« MAG VAR
CLASS! e ELEVATION

SUPP NAV DATA
LATITUDE e FREQ
LONGITUDE ¢ MAG VAR
CLASS! e ELEVATION
EFF DATE

NOTE: 1. See page 2-111 for allowable entries.
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Table 2—3 Nondeletable Entries (Cont.)

PERF INIT
e GROSS WT e COST INDEX
e ZFW e CRZ ALT
e RESERVES e TRANS ALT
e FUEL
TAKEOFF REF
e OAT e V-SPEEDS?
ES
e ORIGIN e CO ROUTE
e DEST e TO WAYPOINT
RTE HOLD
e INBD COURSE e LEG DIST
e LEG TIME e TURN DIR
CLB
e CRZ ALT e TGT SPEED
CRZ
e CRZ ALT e TGT SPEED
DES

e TGT SPEED
DES FORECASTS
e TRANS LEVEL e QNH
e CABIN RATE
NOTE: 2. Automatic V-SPEEDS option entries are deletable.

NOTE: 3. RTE data will automatically be deleted by cycling the
Navigation Data Base effectivity date while on the
ground.

More specific information concerning system usage of the items
listed in Table 2-3 is discussed in the following sections of this
guide.
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Lighted Annunciators

There are two annunciators on the front panel of the CDUs (Ref
Figure 2-1). These are defined in Table 2-4.

Table 2—-4 CDU Annunciators

LABEL ANCDU CDU MCDU DEFINITION
DSPY X X Not used.
CALL X Indicates a system not cur-

rently under control of the
MCDU is requesting service.

MSG X X X Indicates an alerting/advisory
message or pending mes-
sages.

FAIL X X FMC failure detected.
X FMC and IRS failure detected.

OFST X X X Indicates an offset path is be-
ing flown.
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ACARS DATALINK
Definition

The FMCS interface with the Aircraft Communication, Addressing,
and Reporting System (ACARS) provides a datalink capability be-
tween the aircraft and a ground station. This enables transmitting
flight information and requesting/receiving flight information. It is
important to note that a ground station may be defined as either
ATC or an airline facility. The destination for each type of data
transmission is pre-defined by the airline.

Page Displays

Several display page locations are reserved to accommodate data
requesting and reporting. The reserved locations are identified in
Table 2-5.

Table 2-5 ACARS REQUEST/REPORT Reserved Fields

PAGE FIELD(S)

e INIT/REF INDEX 4R

e PERF INIT 5R

e TAKEOFF REF 4L

e RTE 3R

e ACT RTE DATA 6R

e« ACT DES FORE- 6L
CASTS

e SUPP NAV DATA 4L, 4R

e PERF LIMITS 5L, 5R

e ALTERNATE DESTS 6L

e MOD RTE DATA 6R

¢ PROGRESS 3/3 5L, 5R, 6L, 6R

e FMC COMM 1L through 5L
(airline selectable op- 1R through 6R

tion)

The contents of these reserved fields are determined by the airline.
The action of the FMC when the associated line select key is se-
lected, is also determined by the airline. If the interface between
the ACARS and the FMC has failed, the prompt caret for each
datalink field is removed, and the associated field will display either
DATALINK FAIL, DATALINK NO COMM, or DATALINK VOICE. The
failure display for each of the datalink fields is defined by the air-
line.
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Ground Station Information Received

When the FMC receives information from the ground station which
would cause a MOD plan condition if entered, a scratch pad mes-
sage is displayed to indicate the type of information that was
uplinked and that it is ready to be loaded. The crew is then re-
quired to go to the associated display page to load the uplink into
the FMCs memory. For example, if the airline uplinked route infor-
mation, ROUTE UPLINK READY would be displayed in the scratch
pad. The operator would then go to the RTE page and select the
LOAD prompt to load the information into the FMC. As the data is
loading into the FMC, an XXXXX UPLINK LOADING message is
displayed in the scratch pad, where XXXXX defines the type of
data being loaded. In our example, ROUTE UPLINK LOADING
would be displayed. While the data is loading, all MCDU pushbut-
tons, with the exception of the DEL key, are ignored. See the Long
Delete Function discussion below for a description of how the DEL
key is interpreted during loading.

Once the FMC has completed its processing of the uplink, a mes-
sage is displayed in the scratch pad to indicate the status of the
uplink. If the entire contents of the uplink was accepted by the
FMC, an XXXXX DATA UPLINK message is displayed, where
XXXXX defines the type of data. In our RTE uplink example, a
ROUTE DATA UPLINK message would be displayed. If only some
of the uplinked data could be used by the FMC, a PARTIAL XXXXX
UPLINK message would be displayed. Finally, if none of the
uplinked data could be used, then an INVALID XXXXX UPLINK
message would be displayed.

Once the uplinked data is loaded, the operator should review the
data. In most cases, the uplinked information pending operator
approval is displayed in small font on the display pages. If the
uplinked data is acceptable, the operator may accept the data by
executing the MOD flight plan. The accepted data is then dis-
played in large font. The operator may also edit the uplinked data
and then acceptit. Finally, the operator may reject the entire uplink
by erasing the uplink generated mod plan.

FANS VNAV

When the VNAV key on the FANS MCDU is pressed, the FANS
MCDU displays the current active vertical guidance phase perfor-
mance page (CLB, CRZ, or DEZ). If a vertical guidance phase is
not currently active the default display is the CLB page. The NEXT
PAGE and PREV PAGE key are then used to maneuver between
these pages. The pages will then operate in their normal fashion.
Selecting the RTA prompt (LSK 6R) on any one of the displayed
VNAV pages displays the RTA PROGRESS page. Entries may
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then be made and executed, causing the RTA Mode to become the
active mode.

Long Delete Function (MCDU and FANS MCDU)

As previously stated, CDU buttons are ignored while an uplink is
loading into the FMC. However, the uplink may be suspended by
pressing, and holding down, the DEL key for at least 1 second. For
all uplinks, with the exception of SUPP NAV DATA uplinks, the
loaded data is then removed from the flight plan and placed back
into the “ready to be loaded” state. Uplinks that do not generate a
mod plan are reloaded when there has been no CDU pushbutton
activity for 30 seconds. Uplinks that do cause a mod plan can be
reloaded via the LOAD prompt on the appropriate page. When a
long delete is performed during a SUPP NAV DATA load, the uplink
is suspended but the data loaded up to that point remains in the
Supplemental NDB. After 30 seconds of keyboard inactivity, the
remaining portion of the SUPP NAV DATA uplink is loaded into the
Supplemental NDB.

The long delete function can also be used to move an “already
loaded/mod pending” uplink back to a “ready to be loaded” state.
That is, if an uplink has been loaded into the FMC, and the FMC is
still in a MOD state, the operator could, by performing a long de-
lete, erase the mod and place the uplink back in the queue. The
LOAD prompt would again be displayed on the appropriate page.

Default Configuration

The FMC is delivered to the airline with a default datalink configura-
tion. This default definition is described during the discussion of
each display later in this section. It is important to note however,
that each airline has the capability of modifying this default data to
meet their individual needs. Therefore, those display discussions
that follow may not precisely describe your datalink configuration.

ALTERNATE NAVIGATION FUNCTION (ALT NAV MCDU ONLY)
Alternate Navigation Operation

The ALT NAV function operates in the background providing there
is a GPS input (from the on-side GPS).

e With the FMC(s) operational, the ALT NAV MCDU operates as
a regular MCDU with the FMC(s) providing the navigation solu-
tion and guidance.

e With the FMC(s) operational and the ALT NAV function e-
nabled, the ALT NAVY MCDU provides an alternate independant
navigation solution which may be viewed at any time (dis-
played on the ALT NAV pages), to cross—check other subsys-
tems. The FMC(s) still provide the navigation solution and
guidance.
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o |If the FMC(s) fail, and the ALT NAV function is enabled, the
ALT NAV MCDU can continue to provide guidance information
to the ESAI and EHSIs.

ALT NAV MCDU Keyboard Operation

The ALT NAV MCDU keyboard is identical to the normal MCDU
keyboard, however, depending on the pages displayed, responses
to particular keystrokes can be different. Only the differences are
covered here.

The following keys may be used as usual while the ALT NAV
MCDU is displaying the ALT NAV pages:
e EXECute
e PREV PAGE and NEXT PAGE keys
Line select keys
Alphanumeric keys (including CLR, SP, /, e, and +/-)

The function and mode keys operate as follows:
e The MENU key will always display the MENU page while dis-
playing FMS pages or ALT NAV pages.
e While displaying FMS pages — function and mode keys operate
as a normal MCDU.
e While displaying the ALT NAV pages and the FMC(s) are op-

erational — pressing any of the function or mode keys will exit
the ALT NAV page and display the selected FMS page.

e While displaying the ALT NAV pages and the FMC(s) are not
operational — the function and mode keys will not have an af-
fect.

ALT NAV Page Access

The ALT NAV pages may be manually selected for display at any
time, and under specific conditions, will automatically be displayed.

NOTE: The ALT NAV function is not available if the ALT NAV
MCDU determines that the on—-side GPS data is not valid,
or the receiver is not communicating data.

The ALT NAV pages may be manually accessed via the ALT NAV
prompt (LSK 6L) on the MENU page at any time. If an FMC failure
occurs, the MENU page is displayed providing access to the ALT
NAV function via the ALT NAV prompt.
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BASIC SYSTEM OPERATION

This section concentrates on the basic pages used to define the
flight plan requirements. The various system functions require
some data entries for a complete definition of the intended route
and corresponding predictions. Data entries are made by using the
various LSKs. Required pilot entries before any performance com-
putations can be made are: GROSS WEIGHT, or ZERO FUEL
WEIGHT, CRUISE ALTITUDE, COST INDEX, FUEL RESERVES,
and DESTINATION AIRPORT. Required entries are indicated on
the displays by box prompts. Other fields where data entries are
allowed but not essential for FMCS predictions are indicated by
dashes or, in some cases, a default numerical value which can be
overwritten. If an entry is attempted into a field which does not
permit that entry, an INVALID ENTRY message will appear in the
scratch pad. This message will also appear if an entry is of the
wrong format or out of the range of the field selected.

A fictitious trip between London, England (EGLL) and Frankfurt,
Germany (EDDF) is used in the following discussion. Where
weights are presented in the description or in illustrations of the
system’s CDU displays, they are given in thousands of kilograms
(metric tons). Figure 2—-2 depicts the example route and its asso-
ciated vertical profile.
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CONFIGURATION IDENTIFICATION (IDENT)

The IDENT page 1/2 provides confirmation of the current opera-
tional flight program and navigation data base loaded into the
FMC. This page is also used to select the correct effectivity date
cycle of the navigation data base.

PAGE ACCESS page 1/2:

— Automatically from an on-ground power-up
— INIT/REF INDEX page IDENT prompt (LSK 1L)

— IDENT page 2/2

— IDENT page 2/2

PREV
B Key

(" IDENT 173
MODEL ENG RATING
737-600 22K
NAV DATA ACTIVE

MON1930501 APRO7MAY04/00

MAY05JUNOL /00
OP PROGRAM
549849-007 (U10.3)
SUPP DATA
APR 14/00

<INDEX POS INIT>

NOTE: U10.2A and earlier — 2 pages
U10.3 and later — — 3 pages
when the Pilot Defined CO—Route

is enabled.

Revision 3

2-101

Key

IDENT page 1 displays the following:

e Aircraft model .
e Engine rating .

e Nav data base number
and effectivity dates .

Selecting Alternate Nav Data Base

An effectivity date selection can only be made on the ground.

00DDDD

(" IDENT

MODE L
737-600
NAV DATA

OP PROGRAM
549849-007 (U10

<INDEX
\MAYQO5JUNQ1/00

ENG RATING

MON1930501 APRO7MAY04/00
MAY0O5JUNO1/00

.3)
SUP
APR

POS

1/3 )

22K
ACTIVE

P DATA
14/00

INIT>

The old data base effectivity
dates are automatically moved

down.

TDM 2024

D0ODmao

Press LSK 3R to transfer alternate data
base effectivity dates to the scratch pad.

Operational program number

Supplemental data base
effectivity date

Access to INDEX and
POS INIT pages

Press LSK 2R to transfer alternate data base effectivity

dates from the scratch pad to the active line.
v
(" IDENT 173 )
MODEL ENG RATING
B3 | 737-600 22k | B9
NAV DATA ACTIVE
B3 | MON1930501 MAY®5JUNOL1/00 | B3
= APRO7MAY04 /00 | B3
OP PROGRAM
B3 | 549849-007 (U10.3) =
SUPP DATA
= APR 14/00 | B3
E3 | <INDEX POS INIT> | B3
\ J




CONFIGURATION IDENTIFICATION (IDENT) CONT.

IDENT page 2 provides confirmation of the optional data bases that PERF DEFAULTS —Performance defaultdatabases are as follows:
are loaded into the FMC. Unlike the navigation data base, these — U10.3 and earlier — DEEAULTO3P
data bases are not subject to periodic revisions nor associated with U10.4 — DEFAULTO04P
effectivity dates. '
) ) _ SW OPTIONS - Software default data bases are as follows:
Page IDENT 2 displays the following data bases when loaded: _ U10.0 — DEFAULT030 — U10.3 — DEEAULTO50
e Performance Default e Datalink (ACARS) Op- - U10.1 - DEFAULTO040 — U10.4 - DEFAULTO060
e Quick Reference Hand- tions — U10.2A - DEFAULTO050
book * Model/Engine data DATALINK CONFIG — ACARS default data bases are as follows:
e Takeoff speeds — U10.0 and U10.1 - DEFAULT01D — U10.4 — DEFAULT04D
PAGE ACCESS page 2: — U10.2A and U10.3 — DEFAULTO02D
| U10.2A and earlier PAGE ACCESS page 3:
l — IDENT page 1 press or U10.3 and later
NEXT
. U10.3 and later — IDENT page 2 pace| Key
— IDENT page 1 Key — IDENT page 1 Key
- PREV ( IDENT h
IDENT page 3 Key FLIGHT PLAN NAV DATilS
01FEB-13:00
( IDENT 22 ) [ IDENT 273 )
PERF DEFAULTS PERF DEFAULTS
DEFAULTO3P DEFAULT04P
SW OPTIONS SW OPTIONS
DEFAULT050 DEFAULT050
I> QRH T/O SPEEDS QRH T/O SPEEDS
DEFAULTO01Q DEFAULTO01Q
I> DATALINK CONFIG DATALINK CONFIG
DEFAULT02D DEFAULT02D
MODEL/ENGINE DATA MODEL/ENGINE DATA <INDEX POS INIT>
I> BCG-005-0Z BCG-005-0Z \- W,
U10.3 and later
INDEX POS INIT
I L < INDEX POS INIT>/ < > ) (OPTION)
U10.2A and earlier U10.3 and later J It;;sstz tipleogzteednme stamp of the Flight Plan Nav Data-
. [> Airlines selectable option.
[> Displayed for 737-600, 737-700, 737-800 aircraft. PAGE EXIT any page
Not used for 737-300, 737-400, 737-500 aircratft, — The INDEX prompt (LSK 6L) displays the INIT/REF IN-
however, will be displayed if loaded in FMC. DEX page.
_ _ — The POS INIT prompt (LSK 6R) provides access to the
» Entries and selections are not allowed remainder of the preflight sequence to initialize the IRS.
* Data base names are updated automatically when Selection of either the INDEX or POS INIT prompts may be

the data bases are loaded made at any time.
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POSITION INITIALIZATION (POS INIT)

The FMCS can be used to initialize the IRS through various en-
tries using the CDU. The IRS may be initialized using one of the
following entries:

e LAST POS may be used if the aircraft has not been
moved significantly since post-flight shutdown

e The REF AIRPORT (plus a GATE number if available)
contained in the navigation data base

e Manual entry of latitude and longitude
e An entry carried over from the POS REF page 2/3

PAGE ACCESS page 1/3:
— INIT/REF INDEX page POS prompt (LSK 2L)
— IDENT page POS INIT prompt (LSK 6R)

— TAKEOFF REF page POS INIT prompt (LSK
4L)
(when POS INIT has not been accomplished)

— POS SHIFT page 3/3 Key

_ POS REF page 2/3 Key

INIT Key when on the ground and any IRS is in
align mode

The SET IRS POS and corresponding data field (line 4R) will
not be displayed when the IRS is in NAV, ATT, or OFF.

The REF AIRPORT data field (line 2L) and SET IRS POS data
field (line 4R) will clear when the aircraft is airborne.

PAGE EXIT

— The INDEX prompt (LSK 6L) displays the INIT/REF IN-
DEX page.

— ROUTE prompt (LSK 6R) displays ROUTE page 1/1

INITIALIZE IRS FROM THE NDB

Set IRS to align mode.

Enter the origin airport into the scratch pad using the keyboard.

Sep 1/97 2-103 TDM 2024

Press LSK 2L to en-
ter the REF AIR-
PORT and retrieve
the the location from
the NDB.

NOTE: See next page if
GATE informa-
tion is also
stored in the
NDB.

Press LSK 2R to
copy the REF AIR-
PORT latitude and
longitude to the
scratch pad.

Press LSK 4R to
transfer the REF
AIRPORT latitude
and longitude to the
SET IRS POS line.

IR RN pnoomn ,

IR

LAST POS
N51°28.3 W000°27 .7
REF AIRPORT

SET IRS POS
pooe0oo .0 ooOooeno.o

GMT-MON /DY

1357 .8z 06/17

POS INIT 173 )

LAST POS
N51°28.3 W000°27.7
REF AIRPORT
EGLL N51°28.2 W000°27.1
GATE
SET IRS POS
0ooe°00 .0 DO0Oe0OO0.O
GMT-MON /DY
1357 .8z 06/17

<INDEX ROUTE>

POS INIT 173 )

o J

~

LAST POS
N51°28.3 W000°27.7
REF AIRPORT
EGLL N51°28.2 W000°27.1
GATE
SET IRS POS
0ooe°00 .0 DO0Oe0OO0.O
GMT-MON /DY
1357 .8z 06/17
<INDEX ROUTE>
\_N5128.2W00027 .1

POS INIT 173 )

v

~

LAST POS
N51°28.3 WO00°27.7
REF AIRPORT
EGLL N51°28.2 W000°27.1
GATE
SET IRS POS
N51°28.2 WP00°27.1
GMT-MON /DY
1357.8z 06/17

<INDEX ROUTE>

POS INIT 173 )

o J

IRITN IR 0000OmD pooooa
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WHEN GATE DATA IS AVAILABLE IN THE NDB

Enter the REF AIRPORT into the scratch pad using the keyboard.

Press LSK 2L to transfer the scratch pad to the REF AIRPORT
line.

Enter the GATE into the scratch pad using the keyboard.
Press LSK 3L to transfer the scratch pad to the GATE line.

Press LSK 3R to copy the GATE latitude and longitude to the
scratch pad.

Press LSK 4R to transfer the scratch pad to the SET IRS POS
line.

MANUAL ENTRY OF LATITUDE AND LONGITUDE

Enter the latitude and longitude into the scratch pad using the
keyboard.

Press LSK 4R to transfer the scratch pad to the SET IRS POS
line.

INITIALIZE IRS FROM LAST COMPUTED POSITION

POSITION INITIALIZATION (POS INIT) CONT.

POS INIT page 1/3 displays the last valid FMCS computed
position under LAST POS (line 1R). This may be used to
initialize the IRS if the airplane has not been moved signifi-
cantly since the LAST POS was computed.

NOTE: If clock input is invalid, GMT must be entered.
If clock input is valid, only the hours may be entered to
update the FMC time to local time.
The GMT legend and the Z is always displayed regardless
of the time zone used for reference.
Date can not be edited.

PAGE EXIT

— The INDEX prompt (LSK 6L) displays the INIT/REF IN-

DEX page.

— The ROUTE prompt (LSK 6R) provides access to the

route information.

Selection of either the INDEX or ROUTE prompts may be made at

any time.

Press LSK 1R to
copy the FMCS last
valid computed posi-
tion into the scratch
pad.

Press LSK 4R to
transfer the LAST
POS latitude and
longitude to the SET
IRS POS line.

Sep 1/97

INO00o,

IR

00

IRy

POS INIT 173 )
LAST POS
N51°28.3 W000°27 .7

REF AIRPORT

SET IRS POS
pooe0oo .0 ooOooeno.o

GMT-MON /DY

1357 .8z 06/17

<INDEX

\(N5128.3W00027 .7

POS INIT 173 )
LAST POS
N51°28.3 W000°27 .7
REF AIRPORT
EGLL N51°28.2 W000°27.1
GATE
SET IRS POS
000°00.0 0O00O0°00.0
GMT-MON/DY
1357.87 06/17

<INDEX

\_N5128.3W00027 .7

POS INIT 173 )
LAST POS
N51°28.3 W000°27 .7
REF AIRPORT
EGLL N51°28.2 W000°27.1
GATE
SET IRS POS
N51°28.3 W000°27 .7
GMT-MON/DY
1357.87 06/17
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ROUTE (RTE)

PRE U10.3
The ROUTE pages are used to enter and update flight plan data
using ATC clearance language. A company route may be en-
tered to construct the flight plan from predefined parameters
stored in the NDB, or the route may be constructed manually.
Modifications may also be made. As the route is entered, conti-
nuity is checked. If a discontinuity is detected, a ROUTE DIS-
CONTINUITY legend appears on the appropriate RTE page at the
point of the broken link.

PAGE ACCESS page 1/2:

POS INIT page 1/3 ROUTE prompt (LSK 6R)
— TAKEOFF REF page ROUTE prompt (LSK 4R)
— DEPARTURES page ROUTE prompt (LSK 6R)
— ARRIVALS page ROUTE prompt (LSK 6R)

— Selection of waypoint from SELECT DESIRED WPT
page
— RTE page 2/2 Key

— RTE page 2/2 Key

— Press Key

PAGE EXIT

— ALTN DEST prompt (LSK 6L) displays ALTERNATE
DESTS page.

— Non-EFIS equipped aircraft — PERF INIT prompt (LSK 6R)
displays PERF INIT page.

— EFIS equipped aircraft — OFFSET prompt (LSK 6R) dis-
plays LATERAL OFFSET page.

NOTE: For EFIS equipped aircraft — the PERF INIT prompt
in field 6R is replaced with the OFFSET prompt.
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ORIGIN — airport identifier contained in the NDB. May be
manually entered or called from the company route.

NOTE: Entering or re—entering an ORIGIN at any time
clears the existing route.

CO ROUTE - company route identifier contained in the
NDB. Entering a valid company route identifier calls up the
stored company route and displays it on the route pages.

NOTE: When a company route ID is entered and the
route is not in the data base, the header changes
to REF CO ROUTE.

RUNWAY - destination RUNWAY or STAR may not be
known when a route is first selected. These entries are
made from the DEP/ARR page (See page 2-117).

VIA — lateral path between waypoints. Valid entries are
airways and direct great circle paths. DIRECT is displayed
in the VIA field when a waypoint is entered in the TO field,
and can be overwritten.

DEST - displays the destination airport called from the
NDB.

FLT NO. — the flight number may be manually entered. Itis
displayed here and on the PROGRESS page. (airline select-
able option)

TO - displays valid identifiers of the selected route as fol-
lows:

Waypoint identifiers

Navaid identifiers

Airport identifiers

Course intersections

Latitude and longitude data

Waypoint bearing/distance
Place/bearing—to—place/bearing data
Waypoint/distance for along path waypoints.



ROUTE (RTE) CONT
PRE U10.3.

ACARS OPTION NOT SELECTED ACARS OPTION SELECTED

(airline selectable option)

Enter company route J K
identifier into the @ @ @@ Press LSK 3R to initiate ( RTE 1/1
arequest for route data. ORIGIN DEST
scratch pad. _ q =l ----- 0000l | =3
RTE 1/1 CO ROUTE FLT NO.
ORIGIN DEST E __________________ E
————— pooooo RUNWAY FLT PLAN
f’l’eSS LSK 2L to = CO ROUTE FLT NO = =] ----- REQUEST> | EH
ransfer the scratch Bl ---------—- - = VIA TO
ad to CO ROUTE. RUNWAY = ----- 00 —aao =
i B\ U o |2 = =
- = | SitIscoooommom oo
B3| <ALTN DEST =
= - = < ¢
B3| <ALTN DEST =
\JBRO-OKS l J The REQUEST prompt (" RTE 171
is highlighted in re- ORIGIN DEST
) =] ----- ooooo (B2
(" RTE 172 ) verse video CO ROUTE FLT NO.
Press LSK 6R to en- = QRGN DEST = e =
H H RUNWAY FELT PLAN
able activation of the o ROUTE LT No Wh the ROUTE =] [ =
entered route. The BH| JBRO-OKE ~ _—————___ = en < VIA TO
. RUNWA Y UPLINK READY mes- e 1 =
EXECUTE key lights. . . ;
= rRwioL = sage is displayed in = =
= ovraz pET |3 the scratch pad, press =<
LSK 6L to begin the B3| <LoaD
=]l o1 DVR |5 upload. \_ROUTE UPL INK READY
B3| <ALTN DEST ACT IVATE> |E3
v
~ ¢ ~ ( RTE 172
Once loaded, the pilot ORIGIN DEST
EXEC may edit the route = ES'&"ROUTE FLTEBBF =
data as desired. = JBRO-OK5 o ____ =
RUNWAY FLT PLAN
— ~ B3| rwioL REQUEST> |3
ACT RTE 1/2 VIA T0
The selected route be- =5 eerp ot BEST = Press LSK 6R to en- E3| DVR31 DET |3
comes the active route CO ROUTE FLT NO able activation of the | g D\R |3
after pressing the EX- E3| JBRO-OK5 - = entered route. The — | ~_______________________
RUNWAY EXECUTE kev lights B3| <ALTN DEST ACTIVATE> (B3
ECUTE key. = rRwioL = y lights. (_ROUTE DATA UPL INK
VIA TO
3| DVR31 DET |33 v
EXEC
S S DVR B3 —
B3| <ALTN DEST PERF INIT> |3
\\ J/
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ROUTE (RTE)

POST U10.3
The ROUTE pages are used to enter and update flight plan data
using ATC clearance language. A company route may be en-
tered to construct the flight plan from predefined parameters
stored in the NDB, or the route may be constructed manually.
Modifications may also be made. As the route is entered, conti-
nuity is checked. If a discontinuity is detected, a ROUTE DIS-
CONTINUITY legend appears on the appropriate RTE page at the
point of the broken link.

When non-unique route identifiers are entered, the SELECT DE-
SIRED RTE page is displayed to allow selection of the source of
the flight plan.

PAGE ACCESS page 1:
— POS INIT page 1/3 ROUTE prompt (LSK 6R)
— TAKEOFF REF page ROUTE prompt (LSK 4R)
— DEPARTURES page ROUTE prompt (LSK 6R)
— ARRIVALS page ROUTE prompt (LSK 6R)
— Selection of waypoint from SELECT DESIRED WPT page

— Selection of waypoint from SELECT DESIRED RTE page
(pilot defined Company route option)

— RTE page 2 Key
Key
— Press Key

— ORIGIN — airport identifier contained in the NDB. May be
manually entered or called from the company route.

NOTE: Entering or re—entering an ORIGIN at any time
clears the existing route.

— RTE last page

— CO ROUTE - company route identifier contained in the
NDB. Entering a valid company route identifier calls up the
stored company route and displays it on the route pages.

NOTE: When a company route identifier is entered and
the route is not in the data base, the header
changes to REF CO ROUTE.
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RUNWAY - destination RUNWAY or STAR may not be
known when a route is first selected. These entries are
made from the DEP/ARR page (See page 2-117).

DEST —displays the destination airport called from the NDB.

FLT NO. — the flight number may be manually entered. Itis
displayed here and on the PROGRESS page. (airline select-
able option)

The following prompts are displayed only for the Pilot Defined
Company Route option.

SAVE/CONFIRM - this prompt is displayed when a mini-
mum flight plan exists. Allows the pilot to save the current
flight plan in the SUPP RTE Database. The save operation
must be confirmed when the prompt changes.

NOTE: SAVE prompt (LSK 5L) becomes non—operation-
al if the SUPP RTE Database is full (10 routes).

REVERSE - this prompt is displayed when a minimum
flight plan exists. Allows the pilot to reverse the flight plan
with the following items removed:

e Terminal area proce- e RTAs

dures e Company route iden-

e Speed and altitude tifier

constraints e Abeam points
* Holding patterns e Manually entered

e |Lateral offsets cruise winds

If airborne — first fix of reversed flight plan is preceded by
a DISCO.

IF on ground — creates a DIRECT-TO the first fix of re-
versed flight plan.



into the scratch pad.

Enter route identifier m @
'

Select the scratch-
pad to to CO
ROUTE line.

If the route identifi-
er entered is non-
unique, the SE-
LECT DESIRED
RTE page is dis-
played. Select the
route from the ap-
propriate data
base.

é RTE 1/3 )
ORIGIN DEST
B3 | korD KSTL
CO ROUTE FLT NO
=0 - -
RUNWAY
=] 32L
=
=
= ACT I VATE>
( BFISFO ¢ y
e
SELECT DESIRED RTE 1/1
PERMANENT DATA BASE
B3 | BFISFO
FLIGHT PLAN NAV DATA
£ | BFISFO
SUPP NAV DATA
£ | BFISFO
=
=
=
\ ¢ J
e
RTE 1/3
ORIGIN DEST
KORD KSTL
CO ROUTE FLT NO
BFISFO o __
RUNWAY
32L
< SAVE REVERSED>
ACT IVATE>
\ J

At this point the selected route may be

modified or activated.

IIRINIRIRINI

D00 DD D

With

Select the SAVE
PROMPT.

Enter the de-
sired name into
the scratchpad
and select it to
the CO ROUTE
line.

Then select the
CONFIRM
PROMPT.

Revision 2

ROUTE (RTE) CONT.

POST U10.3

PILOT DEFINED CO-RTE (option)

A0 000

000000

To save a modified route:

[
RTE 1/3
ORIGIN DEST
KORD KSTL
CO ROUTE FLT NO
BFISFO & ————————
RUNWAY
32L
<SAVE REVERSE>
ACT IVATE>
. ¢ J/
( RTE 1/3
ORIGIN DEST
KORD KSTL
REF CO ROUTE FLT NO
gooppo 0 mmmmm———
RUNWAY
32L
CONF IRM REVERSE>
<CANCEL ACT IVATE>
BFIS
o ¢ /
e ™
RTE 1/3
ORIGIN DEST
KORD KSTL
REF CO ROUTE FLT NO
BFISO1T  ———————
RUNWAY
32L
<SAVE REVERSE>
ACT IVATE>
. J/
2-106.2
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PERFORMANCE INITIALIZATION (PERF INIT)

The PERFORMANCE INITIALIZATION page provides the pilot
with the means to enter aircraft and atmospheric parameters re-
quired to compute performance target values.

PAGE ACCESS page 1/2:

Active ROUTE page PERF INIT prompt (LSK 6R) when
on the ground (non—-EFIS aircraft)

— INIT/REF INDEX page PERF prompt (LSK 3L)

— TAKEOFF REF page PERF INIT prompt (LSK 5L) prior to
pre-flight complete

— PERF LIMITS page 2/2 Key
— PERF LIMITS page 2/2 Key

NOTE: After a long-term power down, wait 15 seconds after ap-
plying power before entering performance initialization
data.

When all required entries are made, the EXEC key will light.
Press the EXEC key to activate the PERF INIT entries.

PAGE EXIT

— TAKEOFF prompt (LSK 6R) displays TAKEOFF REF page
(U10.0)

— N1 LIMIT prompt (LSK 6R) displays N1 LIMIT page (U10.1
and later versions)

— INDEX prompt (LSK 6L) displays the INIT/REF INDEX page
— PERF LIMITS page 2/2
TRIP ALT is automatically calculated and displayed after GW is
entered.

Box prompts: These are required fields and data must be pro-
vided manually or in some cases the data may be
retrieved from the company route in the NDB.

— GW (gross weight)
— ZFW (zero fuel weight)

NOTE: Entering a value for ether GW or ZFW will cause
the other value to be calculated by the FMCS.
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PLAN/FUEL (planned fuel/fuel) — the fuel field displays the total fuel
guantity from the fuel summation unit. If data from the fuel summa-
tion unit is not available, dashes are displayed and the header
reads FUEL only.

NOTE: Planned fuel (PLAN) is an airlines selectable option.
This option allows entry of the anticipated fuel quantity.
The planned fuel load may be manually entered into the
PLAN field to provided accurate predictions. The actual
fuel quantity will be used after engine start-up.

RESERVES (required fuel reserves)
COST INDEX

CRZ ALT (cruise altitude)
(after entry of CRZ ALT data, ISA DEV and T/C OAT fields are
displayed)

NOTE: The COST INDEX and CRZ ALT fields may be automati-
cally entered from the company route data in the NDB. If
data is not already provided, these fields must be com-
pleted.

Dash prompts: Fields containing dash prompts are not required. If cor-

rect data is available it may be entered to provide better
predictions.

— CRZ WIND - manual entry of the anticipated winds aloft is propa-

gated into the RTE LEGS pages, and will affect performance com-
putations for all cruise waypoints listed.

ISA DEV (forecast enroute ISA deviation) and T/C OAT (top of
climb outside air temperature) may be entered in °C or °F. Entry of
a value in one measurement base will cause the other to be calcu-
lated and displayed.

NOTE: The aircraft temperature measurement base (°C or °F) is
program pin controlled. To enter a value in the opposite
measurement base, suffix the entry with the appropriate
letter C or F. Negative values must be preceded by the
minus sign.

— TRANS ALT (transition altitude) — defaults to the airport transition

altitude from the NDB, however, this field may be overwritten.

NOTE: If a value is not entered into the TRANS ALT field, ISA
DEV and CRZ WIND is assumed to be zero until actual
PPOS WINDS data can be computed by the FMCS.



Enter data for required fields (shown in box
prompts) into the scratch pad, then transfer
the scratch pad contents to the desired field
using the appropriate line select keys.

When all required fields have data entered
into them the EXECUTE key will light.

With Planned Fuel option selected

(" PERF INIT 172 )
GW/CRZ CG TRIP/CRZ ALT
£ | 000 .0/23. 0% /o000 | =5
PLAN/FUEL CRZ WIND
=8| ----/16.7 -—cl-— |1 =
ZFW
&= | 0o0.0 =
RESERVES
(= |obo.0 =
COST INDEX TRANS ALT
B | ooo 18000 =
= | <inDEX TAKEOFF> | B9
\ J

PERFORMANCE INITIALIZATION (PERF INIT) CONT.

With ACARS option selected

a PERF INIT 172 )
GW/CRZ CG TRIP/CRZ ALT
B3| 104.4/18.5% FL315/FL290 | B3
PLAN/FUEL CRZ WIND
B3] ---.-/14.3 —— )= =3
ZFW ISA DEV
=/ 40.9 ___°Fl-__°¢c =/
RESERVES T/C OAT
=l 5.0 N — |
COST INDEX TRANS ALT
=| 20 18000 | 53
£ | <INDEX TAKEOFF> | B9
\ /

Enter data for dash prompt fields (if correct
data is known) into the scratch pad, then
transfer the scratch pad contents to the de-
sired field using the appropriate line select

keys.
Pressing the EXECUTE key activates PERF

INIT page entries.

* — U10.0 version shown.
versions display the N1 LIMIT prompt.

U10.1 and later

e ~
— PERF INIT
Press LSK 5R to initiate a request GW/CRZ CG TRIP/CRZl,iiT
for PERF INIT data from the ground =3 [ 000 .0/23.0% /ooooe | =3
H H PLAN/FUEL CRZ WIND
statlt_)n. The REQUEST prompt WI!| =l ---.-/ 6.7 RMNEY A =
be displayed in reverse video until ZFW
the transfer is complete. £ |non.o =]
RESERVES TRANS ALT
£ |oo.o 18000 | 5
COST INDEX P T
= | ooo Iﬁﬁ =
B3 | <INDEX TAKEOFF> | 5
- /
( PERF INIT 172 ) /
GW/CRZ CG TRIP/CRZ ALT
£ | ooo.0/23.0% /00000 | B9
PLAN/FUEL CRZ WIND After the INDEX prompt changes to
S| —==°/-== | BB LOAD and the PERF INIT UPLINK
£ | ooo .o READY message appears, press LSK
RESERVES TRANS ALT 6L to begin the upload.
= |oo.o 18000
COST INDEX P T
= | ooo 'REQUEST =
B3 | <LoAD TAKEOFF> | (3 ,
(PERF INIT UPLINK READY )
\ (" PERF INIT 172 )
GW/CRZ CG TRIP/CRZ ALT
) ) ) E| 104.4/18.5% [FL290 =
The upload data is displayed in = PLAN;EZE; CRZ V/\IIND =
. . [ . 150°/ 35
small font for pilot review. Data CEwW Tic onr
may be edited as required. The B | 40.9 -—-°F -—-°c | B3
i i RESERVES TRANS ALT
EXECUTE key will light. = e 18000 | (5
NOTE: The MCDU long delete COST INDEX PERF INIT
. . REQUEST
function will allow the 55| 20____________ 7% 9___: =
upload data to be backed E3 ;EE@SHENIT UPLINKTAKEOFF> =«
out, and return the PERF - J
INIT page to the LOAD
State. /
( PERF INIT 172 ) _
GW/CRZ CG TRIP/CRZ ALT Pressing the EXECUTE
B3| 104.4/18.5% FL315/FL290 | EF key activates PERF INIT
PLAN/FUEL CRZ WIND
= ---.-114.3 150°/ 35 | =g Page entries. All loaded
= §5W9 T/C OAT = entries are then displayed
. ___°F ___°¢ )
RESERVES TRANS ALT |n|afgef0nt
= 5.0 18000 | 5
COST INDEX PERF INIT
= 20 REQUEST> =
B3 | <INDEX TAKEOFF> | B9 .,
- /
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PERFORMANCE LIMITS (PERF LIMITS)

The PERFORMANCE LIMITS page provides the pilot with the
means to enter restrictions of speeds in the FMCS flight profile
optimizations for ECON and RTA modes. Speeds may be re-
stricted on the low and/or high sides of the climb, cruise, and
descent phases to meet special operational situations.

Default settings essentially do not provide restrictions on the
cost-index driven flight profile optimizations (which are
constrained by speed performance limitations associated with buf-
fet margin restrictions).

Default settings are as follows:

e For 737-300, 737-400, and 737-500 aircraft
Minimum speeds — 210 knots/.400 Mach
Maximum speeds — 340 knots/.820 Mach

e For 737-600, 737-700, and 737-800 aircraft
Defined in the MODEL/ENGINE database

NOTE: When entering the Mach value, trailing zeros may be
omitted. When the entered value is transferred into
the desired field, the required number of trailing zeros
will be automatically included.

For RTA mode, the TIME ERROR TOLERANCE requirements
are also established. on this page. The range is 6 to 30
seconds, and the FMC defaults to 30 seconds. This value
may be adjusted for long time to go situations. When the
TIME ERROR TOLERANCE entry is exceeded, the RTA
speeds schedules are re—estimated.

PAGE ACCESS:

— PERF INIT page 1/2 Key

PAGE EXIT

— RTA prompt (LSK 6R) displays RTA page

— INDEX prompt (LSK 6L) displays the INIT/REF INDEX
page
In the following example, the cruise MIN SPD limits are to be
changed.
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Without ACARS option selected
Enter the desired performance limit values into the scratch pad.

elelolufololele
elelonjolole

Press LSK 3L to
transfer the contents
of the scratch pad to
the cruise MIN SPD
field.

The PERF LIMITS
page becomes a MOD
page and the EX-
ECUTE key lights.

The pilot may back
out the change by se-
lecting the ERASE
prompt (LSK 6L) or
accept the change by
pressing the EXEC
key.

D0DDDD 000000

D0DDDD

v

PERF LIMITS 212
TIME ERROR TOLERANCE

30 sec AT RTA WPT
MIN SPD ——CLB—— MAX SPD
210/ .400 340/ .820
——CRZ——
210/ .400 340/ .820
——DES——
210/ .400 340/ .820
<INDEX RTA>
\220/.65 ‘
-

Yle]s] PERF LIMITS 2/2
TIME ERROR TOLERANCE

30 sec AT RTA WPT

MIN SPD ——CLB—— MAX SPD

210/ .400 340/ .820
——CRZ——

220/ .650 340/ .820
——DES——

210/ .400 340/ .820

<ERASE RTA>

PERF LIMITS 2/2
TIME ERROR TOLERANCE
30 sec AT RTA WPT

MIN SPD ——CLB—— MAX SPD
210/ .400 340/ .820
——CRZ——

220/ .650 340/ .820
——DES——

210/ .400 340/ .820
<INDEX RTA>

00000 IRIRIRIIRIIN

00000



With the ACARS option selected, the pilot can communicate per-
formance limits data with the ground station.

PERFORMANCE LIMITS (PERF LIMITS) CONT.

With ACARS option selected
(airlines selectable option)

. . . ~N
Selecting the REPORT prompt (LSK 5L) transmits the displayed Press LSK 5R to request PERF LIMITS 272
performance limits data to the ground station. performance limits data TLNE ERROR TOLERANCE =

) ) from the ground station. MIN SPD ——CLB_— MAX SPD
Selecting the REQUEST prompt (LSK 5R) receives the perfor- The REQUEST prompt is £ | 210/.400 340/ .820 | B3
mance limits data from the ground station and displays it in the highlighted until the upload ——CRZ--

X 210/ .400 340/ .820
PER LIMITS page. is complete. = ——DES—— =
B | 210/ .400 340/.820 | =5
PERF LIM PERF L IM
Press LSK 5L to report performance limits data B | REPORT ] REQUES TN =—|
to the ground station. The REPORT prompt is B | <INDEX RTA> | (53
highlighted until the download is complete. /\ J
~ ( PERF LIMITS 2/2 |
PERF LIMITS 2172 TIME ERROR TOLERANCE
TIME ERROR TOLERANCE = 30 Sec AT RTA WPT = .
= 30 Sec AT RTA WPT = MIN SPD ——CLB—— MAX SPD Press LSK 6L to initi-
MIN SPD ——CLB—-— MAX SPD = | 210/ .400 340/ .820 | 3 ate the load
= | 210/ .400 340/ .820 | (9 ——CRZ—— '
——CRZ—— B | 210/ .400 340/ .820 |3
B | 220/ .650 340/ .820 | 5 ——DES——
——DES—— B | 210/ .400 340/.820 | =5
= 210/ .400 340/ .820 | 3 PERF LIM PERF _LIM
PER | M PERF LIM <REPORT REQUEST
= REPORT REQUEST> | =53 o hai— ] =
———————————————————————— B | <LoaD RTA> | 3
B | <INDEX RTA> |3 \_PERF LIMITS UPLINK READY )
~ < R'g PERF LIMITS 272
* i i . TIME ERROR TOLERANCE
~ The EXECUTE key will light. The pi- = 30 Sec AT RTA WPT =
PERF LIMITS 2172 lot mav review and edit the changes MIN SPD ——CLB—— MAX SPD
TIME ERROR TOLERANCE ! 1y g B | 210/ .400 340/.820 | =9
= 30 Sec AT RTA WPT = if desired. ——CRZ——
Mql)r;l s;g ——CLB—— Mg)/( spg B | 220/ .650 340/ .820 | (5
= | 210/ .4 340/ .82 = —DES——
e CRZ—— To back-out the upload performance = | 210/.400 340/.820 | =53
= | 220/ .650 340/ .820 | (5 limits data, press LSK 6L (MCDU PERF LIM PERF LIM
——DES—— ; <REPORT REQUEST
= | 210/.400 340/.820 | =5 long delete function may also be B3 | <REPORT — REQUEST =
PERF LIM PERF LIM used). = <ERASE RTA> | B3
B3 | <REPORT REQUEST> | F5 /\PERF LIMITS UPLINK )
B3 | <!INDEX RTA> | B5 ( PERF LIMITS 2/2 )
- J TIME ERROR TOLERANCE
= 30 SEc AT RTA WPT =
MIN SPD ——CLB—— MAX SPD
210/ .400 340/ .820 :
= ——CRZ—— = Pressing the EXEC key
B3 | 220/.650 340/.820 | E  completes the upload.
——DES——
B | 210/ .400 340/.820 | B9
PERF LIM PERF LIM
£ | <REPORT REQUEST> | E3
= | <INDEX RTA> | 53
\ y
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TAKEOFF REFERENCE (TAKEOFF REF) (U10.0 VERSION)

Without ACARS option selected

The TAKEOFF REFERENCE page 1/2 displays takeoff thrust tar-
gets for full rated or reduced thrust takeoff. When the VSPDS
option is selected, climb thrust limits may also be controlled.

A checklist function with access to POS INIT, PERF INIT, ROUTE,
and DEPARTURES pages which still require pre-flight initialization
is also included. Each prompt is individually blanked when the
required data entries for that page are complete.

PAGE ACCESS page 1/2:
— INIT/REF INDEX page TAKEOFF prompt (LSK 4L)

— PERF INIT page TAKEOFF prompt (LSK 6R)

_ TAKEOFF REF page 2/2 Key

_ TAKEOFF REF page 2/2 Key

PAGE EXIT

— INDEX prompt (LSK 6L) displays the INIT/REF INDEX
page
— TAKEOFF REF page 1/2 Key

— OAT (outside air temperature) — required for calculating N4
limits. OAT must be entered before attempting to arm the
A/T on the ground. When a value is entered, values for xxK
N, are computed and displayed.

NOTE: The aircraft temperature measurement base (°C or
°F) is program pin controlled. To enter a value in the
opposite measurement base, suffix the entry with the
appropriate letter C or F. Negative values must be
preceded by the minus sign.

NOTE: Aircraft with aspirated TAT probes will automatically
display OAT values (FMC option).

— SEL TEMP?! or SEL23 (selected temperature) — enter the
assumed temperature to enable a reduced thrust takeoff.
When a value is entered, values for RED xxK N; are com-
puted and displayed. SEL TEMP/SEL and xxK N1 values
are also propagated to page 2/2.
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— xxXK N1 or RED xxK N; (takeoff thrusts or reduced takeoff
thrusts) — when an OAT value is entered, full thrust values are
displayed in the xxK Nj field. When the SEL TEMP! or SEL23
value is entered, reduced thrust values are displayed and the
field header changes to RED xxK Nj.

Thrust values and reduced thrust values are determined as fol-
lows:
e For737-300, 737-400, and 737-500 aircraft — thrust limits
are determined by the AIRFRAME/ENGINE program pins.

e For737-600, 737-700, and 737-800 aircraft — thrust limits
are determined by the AIRFRAME/ENGINE program pins
and the rating tables in the database.

— FLAPSZ23 (flaps position) — field is blank when takeoff reference
speeds fields are blank. When displayed, the initial entry is the
default value. Invalid entries result a message displayed in the
scratch pad. A custom performance data base overrides the
following

Valid factory FLAPS entries are determined as follows:

e For 737-300 aircraft — 1, 5, and 15 degrees
e For 737-400, and 737-500 aircraft — 5, and 15 degrees

e For 737-600, 737-700, and 737-800 aircraft — valid en-
tries are defined by the Model/Engine data base and air-
craft program pins

— QRHZ or VSPDS? — Displays the FMCS computed values for
takeoff speeds when the QRH or VSPDS select prompt (LSK
6R) is toggled to the ON state.

NOTES:

Unless otherwise indicated, a field/operational description applies to
all airlines options.

1 — Standard Display

2 — QRH takeoff speeds option selected

3 — VSPDS option selected.

4 — TOGA RUNWAY POSITION UPDATE option selected

5 — RUNWAY REMAINING option selected

6 — Options 4 and 5 both selected

7 — RUNWAY OFFSET/RUNWAY REMAINING in FEET option se-
lected

8 — QFE reference software option selected



— V1, VR, and V; (takeoff reference speeds) — are as follows:

e 1Manual or selected values are displayed in large font
under the V1, VR, and V5 fields. FMCS computed val-
ues are displayed in small font. Manual or selected val-
ues of V1 and Vg are sent to the EFIS speed tape for
EFIS equipped aircraft. Values may be manually en-
tered for display while on the ground.

e 23FMCS computed values are displayed in the QRH or
VSPDS fields when the QRH or VSPDS select prompt
(LSK 6R) is toggled to the ON state. Computed values
may be selected by pressing the appropriate line select
key for the desired line. Selected values are displayed
in large font in the V4, VR, and V5 fields.

23 GW/TOW (gross weight/takeoff weight) — gross weight is
the current, selected active, aircraft weight. This value is used
by the FMCS to determine QRH takeoff speed. The takeoff
weight is the value corresponding to the manually entered
takeoff speeds V41, Vg, and V» (displayed in large font).

1PRE-FLT STATUS/PRE-FLT COMPLETE (pre-flight status)
—when all required pre-flight data has been entered, this line
will change to PRE-FLT COMPLETE.

1 Page access prompts are displayed (lines 4L, 5L, 4R, and
6L) for the pages that contain pre-flight required data fields
and/or actions. These are described as follows:

e POS INIT prompt — blanked when a valid IRS position has
been entered on the POS INIT page and that value agrees
with all IRSs that are in ALIGN mode.

e PERF INIT prompt — blanked when valid fuel reserves,
cost index, gross weight, and cruise altitude data has been
entered on the PERF INIT page.

e ROUTE prompt — blanked when a route is activated on the
RTE page.

e DEPARTURES prompt — blanked when the RUNWAY and
VIA fields on the RTE page are completed.

TAKEOFF REFERENCE (TAKEOFF REF) CONT.
(U10.0 VERSION)

— 123 when all required pre-flight data has been entered, and

a runway was specified on an RTE page, the FMC POS
UPDATE field (line 5R) is displayed. Pressing LSK 5R will
cause the EXECUTE key to light and the CANCEL UPD
prompt will appear in line 6R. Press the EXECUTE key to
update the FMCS to the position of the indicated runway.

OR

— 4 The TO SHIFT prompt provides the means to enter an

offset distance (in hundreds of meters/feet) from the run-
way position stored in the NDB. The FMCS position will
be updated by the offset value entered each time the
TOGA switch is pushed and the aircraft speed is less than
60 knots. Valid entries are:

e 100 to 900 meters

e 7100 to 3300 feet

OR

— 6 The RUNWAY REMAIN prompt provides the means to
enter the remaining length (in hundreds of meters/feet) of
the selected runway. The FMCS position will be updated
by the RUNWAY REMAIN value entered each time the
TOGA switch is pushed and the aircraft speed is less than
60 knots. Valid entries are:

e 1000 to 9900 meters
e 73300 to 33000 feet

NOTE: When a position update occurs, the runway identifier
and the offset value or runway distance remaining
value is highlighted in reverse video.

NOTE: 223 The above prompts are sequentially displayed in
line 6L when any of the pages require data or activa-
tion. When all requirements are met, line 6L displays
the INDEX prompt.
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Refer to page 2-111 for notes.

1
4 N
TAKEOFF REF 1/2
OAT V1
+15°c +59°F ———KT
SEL TEMP VR
+32°c +90°F ———KT
RED 22K N1 V2
92.0/ 92.0% ———KT
————— PRE-FLT STATUS-—-———
FMC POS UPD
RW32L>
<INDEX CANCEL UPD>
o J
2
e ~
TAKEOFF REF 1/2
SEL/OAT QRH V1
+32°c/ +59°F 133> ———
RED 22K N1 VR
92.0/ 92.0% 135> ———
FLAPS V2
5° 140> ——-
GW /| TOw
110.0/
FMC POS UPD
RW32L>
—————————————————— SELECT
<INDEX CANCEL UPD>
- J
3
4 N
TAKEOFF REF 1/2
SEL/OAT VSPDS V1
+32°c/ +59°F 133> ———
RED 22K N1 VR
92.0/ 92.0% 135> ———
FLAPS V2
5° 140> ——-
GW /| TOw
110.0/
FMC POS UPD
RW32L>
—————————————————— SELECT
<INDEX CANCEL UPD>
- J
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1, 4
4 N
TAKEOFF REF 1/2
OAT V1
+15°c +59°F ———KT
SEL TEMP VR
+32°c +90°F ———KT
RED 22K N1 V2
92.0/ 92.0% ———KT

————— PRE-FLT STATUS----—

AY TO SHIFT
M RW32L 11

1,5
4 I
TAKEOFF REF 1/2
OAT V1
+15°c +59°F ———KT
SEL TEMP VR
+32°c +90°F ———KT
RED 22K N1 V2
92.0/ 92.0% ———KT

22 T

————— PRE-FLT STATUS----—

<INDEX CANCEL UPD>
- J
2,4
e ~
TAKEOFF REF 1/2
SEL/OAT QRH V1
+32°c/ +59°F 133> ———
RED 22K N1 VR
92.0/ 92.0% 135> ———
FLAPS V2
5° 140> ——-
GW /| TOow
110.0/
RUNWAY
[Rw32L 11w
—————————————————— SELECT
<INDEX CANCEL UPD>
. J
3,4
e N
TAKEOFF REF 1/2
SEL/OAT VSPDS V1
+32°c/ +59°F 133> ———
RED 22K N1 VR
92.0/ 92.0% 135> ———
FLAPS V2
5° 140> ——-
GW /| Tow
110.0/
RUNWAY TO SHIFT
RW32
—————————————————— SELECT
<INDEX CANCEL UPD>
. J
TDM 2024

<INDEX CANCEL UPD>
- _/
2,5
4 ~N
TAKEOFF REF 1/2
SEL/OAT QRH V1
+32°c/ +59°F 133> ———
RED 22K N1 VR
92.0/ 92.0% 135> ———
FLAPS V2
5° 140> ———
GW /| Tow
110.0/
MAY RWY REV\W
—————————————————— SELECT
<INDEX CANCEL UPD>
- J
3,5
4 ™~
TAKEOFF REF 1/2
SEL/OAT VSPDS V1
+32°c/ +59°F 133> ———
RED 22K N1 VR
92.0/ 92.0% 135> ———
FLAPS V2
5° 140> ———
GW /| Tow
110.0/
RUNWAY RWY REMA IN
RW32 |ﬁﬁM
—————————————————— SELECT
<INDEX CANCEL UPD>
- J




Without ACARS option selected

The TAKEOFF REFERENCE page 2/2 provides a method of reducing
takeoff thrust limits and displays the FMCS computed derate values.

PAGE ACCESS page 2/2:
_ TAKEOFF REF page 1/2 Key

_ TAKEOFF REF page 1/2 Key

PAGE EXIT
— INDEX prompt (LSK 6L) displays the INIT/REF INDEX page

— Press Key

— QFE/QNH® prompt — toggles between QFE and QNH as the
takeoff reference. QNH is the default selection.

NOTE: This prompt appears for 737-600, 737-700, and
737-800 aircraft only.

NOTE: The QFE/QNH selection on this page is reflected
on the APPROACH REF page landing reference.

— SEL TEMP! or SEL?3 (selected temperature) — enter the as-
sumed temperature to enable a reduced thrust takeoff. When
a value is entered, values for RED xxK N4 are computed and
displayed along with derate levels..

NOTE: Any changes to SEL TEMP/SEL values are re-
flected in page 1/2.

— xxXK N7 or RED xxK N; (takeoff thrusts or reduced takeoff
thrusts) — when an OAT value is entered, full thrust values
are displayed in the xxK Nj field. When the SEL TEMP! or
SEL23 value is entered, reduced thrust values are displayed
and the field header changes to RED xxK Nj.

Thrust values and reduced thrust values are determined as
follows:
e For 737-300, 737-400, and 737-500 aircraft — thrust limits
are determined by the AIRFRAME/ENGINE program pins.

e For 737-600, 737-700, and 737-800 aircraft — thrust limits
are determined by the Model/Engine database.

TAKEOFF REFERENCE (TAKEOFF REF) CONT.
(U10.0 VERSION)

— TAKEOFF DERATE 1 (line 5L) and TAKEOFF DERATE 2
(line 5R) — provide selection of takeoff derate levels. To
select a derate, press the appropriate line select key.
The header will change from xxK DERATE to xxK <SEL>
to indicate which derate is active. Only one derate may
be selected when two are available. If a derate does not
exist, the header and field are blank. The following table
illustrates the possible derate levels according to aircraft/
engine combinations:

xXK DERATE ENGINE THRUST RATING

AIRCRAFT
FULL DERATE 1 | DERATE 2
737-300 22K 20K 18.5
20K 18.5K NONE
737-400 23.5K 22K 20K
22K 20K NONE
737-500 20K 18.5K NONE
18.5K NONE NONE

737-600, Derate levels are determined by the AIR-

737-700. FRAME/ENGINE program pins and the
and MODEL/ENGINE database.

737-800

- RW WINDZ3 (runway wind) — may be manually entered.
The direction is entered corresponding to the MAG/TRUE
switch position selected.

- RW SLOPE/HDG?22 (runway slope and heading) — may
be manually entered. Entries are a percent gradient.
Downhill gradients must be prefixed by the letter “D” or
the — sign. The HDG is entered corresponding to the
MAG/TRUE switch position selected. When the entry
corresponds to true north, the entry must be suffixed with
the letter “T”. Valid entries for RW SLOPE are:

e For 737-300, 737-400, and 737-500 aircraft — range is
negative 2.0 to positive 2.0.

e For 737-600, 737-700, and 737-800 aircraft — thrust
limits are determined by the Model/Engine Data Base.

NOTE: When RW WIND is non-zero, this entry is required.
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VERSION)

TRIMZ2:3 (stabilizer trim) — displayed when a gross weight has
been calculated, and a manual CG has been entered.

CG23 — allows entry of a manual CG. Valid entries for CG

are:

e For 737-300, 737-400, and 737-500 aircraft — range is 5

to 32 percent MACH.

e For 737-600, 737-700, and 737-800 aircraft — defined in
Model/Engine data base.

— RW COND?23 (runway condition) — allows pilot to select run-
way conditions. Default is dry. Pressing LSK 2R toggles the
selection. The active condition is highlighted in reverse video.

737-300, 737-400, and 737-500 aircraft

Standard

Display

SEL TEMP
——-°%°C ---°F
20K DERATE
88.7/ 88.7%

IR

TAKEOFF REF 2172

22K N1
94.6/ 94.6%
18.5K DERATE
86.2/ 86.2%

J

D00DD0o

With VSPDS or QRH option selected

~ ~N
TAKEOFF REF  2/2
RW WIND CG
EEB [ - -—— . =%
RW SLOPE/HDG OND
= —— . —-%/330° BI2A4/WET
=
SEL TEMP 22K N1
B3 | -—-cc —__°r 94.6/ 94.6%
20K DERATE 18.5K DERATE
E3 | 88.7/ 88.7% 86.2/ 86.2%
B3 | <INDEX
. J
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737-600, 737-700, and 737-800 aircraft

00DDDD IRIRIRIRIN

00DDDD

Standard Display

TAKEOFF REF 2172

SEL TEMP
---°Cc ---°F

22K N1
94.6/ 94.6%
20K DERATE 18.5K DERATE
88.7/ 88.7% 86.2/ 86.2%

With QRH option selected

~ N
TAKEOFF REF 2/2
RW WIND cG
ML - [—_—
RW SLOPE/HDG OND
—— . —-%/330° BIzd4 /WET

SEL TEMP
---°C ---°F

22K N1
94.6/ 94.6%
20K DERATE 18.5K DERATE
88.7/ 88.7% 86.2/ 86.2%

With QFE option selected

~ N
TAKEOFF REF 272

EOFF REF
<@lgs/QNH
SEL TEMP
---°Cc ---°F

22K N1
94.6/ 94.6%
20K DERATE 18.5K DERATE
88.7/ 88.7% 86.2/ 86.2%

0DDDDD 10000 m

00DDDD



With ACARS option selected

The TAKEOFF REFERENCE page 1/2 provides a method for
requesting takeoff runway data for the selected origin airport

from the ground station.

Data for all runways will be

uploaded, but only the selected runway data will be displayed
on these pages. If the selected runway is changed, the data
for the new runway is displayed.

The following fields may have data uploaded:

OAT

SEL

FLAPS
INTERSECT

V1, VR, Vo

RW WIND

RW SLOPE/HDG
DERATE 1/DERATE 2
TRIM

CG

RwW COND

Uploaded data or data that is computed and
displayed as a result of the uploaded data will
be displayed in small font until accepted or
rejected.

If the uploaded data was rejected, it can be
reloaded onto the page again by reselecting
a takeoff runway.

I IR

TAKEOFF REFERENCE (TAKEOFF REF) CONT.

(U10.0 VERSION)

4 N\
Press LSK 4L to TAKEOFF REF  1/2
initiate an uplink SEL/OAT QRH V1
P = -—--°c/ +59°F 133> ——— =
request. The JoK N1 VR
REQUEST B3| 94.0/ 94.0% 135> - | 9
prompt will be = | £:4°° TV Y —
highlighted in re- DATA GW / TOw
verse video until =3 110.0/ =
. INTERSECT FMC POS UPD
the upload is = | --_/rRws2L RW32L> | B3
complete. = — | --cz------------o- SELECT
P = | <INDEX QRH OFF> | B3
/\ J
s p!
TAKEOFF REF UPLINK 1/2 _
SEL/OAT QRH Vi Review uploaded data for the cur-
---°Cc/l +59°F 133> 140 | BB rently selected runway.
22K N1 VR E
94.0/ 94.0% .
AP 0 135> 188 Press LSK 5L to reject the
5° 140> 180 | B3 uploaded data.
TAKEOFF DATA GW /I TOW
110.0/ B3 press LSk 5R to accept the
RW32 TAKEOFF SPDS
<REJECT ACCEPT> | B uploaded data.
—————————————————— SELECT
< INDEX QRH OFF> | B3
\_ TAKEOFF DATA LOADED )
N N
TAKEOFF REF 172
SEL/OAT QRH Vi
= -—--°c/ +59°F 133> 140 =
22K N1 VR
E3 | 94.0/ 94.0% 135> 155 | B3
FLAPS V2
= 5° 140> 180 =
TAKEOFF DATA GW /I TOW
B | <REQUEST 110.0/ =
FMC POS UPD
= RW32L> | 5
—————————————————— SELECT
=3 | <INDEX ORH OFF> | B2
\ J
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TAKEOFF REFERENCE (TAKEOFF REF)
(U10.1 AND LATER VERSIONS)

Without ACARS option selected

The TAKEOFF REFERENCE page 1/2 displays takeoff thrust tar-
gets for full rated or reduced thrust takeoff. When the VSPDS
option is selected, climb thrust limits may also be controlled.

A checklist function with access to POS INIT, PERF INIT, ROUTE,
and DEPARTURES pages which still require pre-flight initialization
is also included. Each prompt is individually blanked when the
required data entries for that page are complete.

PAGE ACCESS page 1/2:

— INIT/REF INDEX page TAKEOFF prompt (LSK 4L)

— N1 LIMIT page TAKEOFF prompt (LSK 6R)
(on the ground only)

— Active RTE page TAKEOFF prompt (LSK 6R)
(PERF INIT complete and on the ground only)

— TAKEOFF REF page 2/2 Key

_ TAKEOFF REF page 2/2 Key

PAGE EXIT

— INDEX prompt (LSK 6L) displays the INIT/REF INDEX
page
— TAKEOFF REF page 1/2 Key

FLAPS (flaps position) — field is blank when takeoff reference
speeds fields are blank. When displayed, the initial entry is the
default value. Invalid entries result a message displayed in the
scratch pad. A custom performance data base overrides the default
settings. When Box prompt is displayed, manual entry is required.

Factory default FLAPS settings are determined as follows:
e For 737-300, 400, and 737-500 aircraft — 5 degrees
e Valid manual entries for 737-300 are 1, 5, and 15 degrees.

e Valid manual entries for 737-400/500 are 5 and 15 degrees.

e For 737-600, 737-700, and 737-800 aircraft — defined in the
loadable Perf Data Base.

e Valid manual entries are defined in the loadable Perf Data
Base.

Revision 1 2-116.1 TDM 2024

When V1, VR, and V2 are blank:
e 737-300/400/500 — defaults to 5 degrees.
e 737-600/700/800 — data field blanks.

xxXK N7 or RED xxK N or xxk BUMP N1 (takeoff thrusts or reduced
takeoff thrusts or takeoff bump thrust) — when an OAT value is en-
tered, full thrust values are displayed in the header field. When an
assumed temperature (SEL) (on TAKEOFF page 2) value is entered,
reduced thrust values are displayed and the field header changes to
RED xxK Nj.

Thrust values and reduced thrust values are determined as follows:

e For 737-300, 737-400, and 737-500 aircraft — thrust limits are
determined by the AIRFRAME/ENGINE program pins.

e For 737-600, 737-700, and 737-800 aircraft — thrust limits are
determined by the AIRFRAME/ENGINE program pins and the
loadable Perf Data Base.

CG —initally displayed as dash prompt. Valid entries are as follows:

e For 737-300, 737-400, and 737-500 aircraft — 5.0 to 32.0 per-
cent of MAC.

e For 737-600, 737-700, and 737-800 aircraft — determined by the
AIRFRAME/ENGINE program pins and the loadable Perf Data
Base.

TRIM — calculated trim position and header is displayed after CG
and GW (on PERF INIT page 1) are entered.

NOTES:

Unless otherwise indicated, a field/operational description applies to

all airlines options.

1 — Standard Display

2 — QRH takeoff speeds option selected

3 — VSPDS option selected.

TOGA RUNWAY POSITION UPDATE option selected

RUNWAY REMAINING option selected

Options 4 and 5 both selected

RUNWAY OFFSET/RUNWAY REMAINING in FEET option
selected

8 — QFE reference software option selected

9 — Takeoff Speeds

10 — Takeoff Thrust Bump

~No o b~
|



Without ACARS option selected

V1, VR, and V, (takeoff reference speeds) — are as follows:

e 1Manual or selected values are displayed in large font under the
V1, VR, and V5 fields. FMCS computed values are displayed in
small font. Manual or selected values of V1 and Vg are sent to
the EFIS speed tape for EFIS equipped aircraft. Values may be
manually entered for display while on the ground.

e 23FMCS computed values are displayed in the QRH or VSPDS
fields when the QRH or VSPDS select prompt (LSK 6R) is
toggled to the ON state. Computed values may be selected by
pressing the appropriate line select key for the desired line.
Selected values are displayed in large font in the V1, VR, and V;
fields.

QRH? or VSPDS? — Displays the FMCS computed values for takeoff
speeds when the QRH or VSPDS select prompt (LSK 6R) is toggled
to the ON state.

1PRE-FLT STATUS/PRE-FLT COMPLETE (pre-flight status) — when
all required pre-flight data has been entered, this line will change to
PRE-FLT COMPLETE.

— lPage access prompts are displayed (lines 4L, 5L, 4R, and 6L)
for the pages that contain pre-flight required data fields and/or
actions.

— 23 The access prompts are sequentially displayed in line 6L
when any of the pages require data or activation. When all
requirements are met, line 6L displays the INDEX prompt.

— The access prompts are described as follows:

e POS INIT prompt — no longer displayed when a valid IRS
position has been entered on the POS INIT page and that
value agrees with all IRSs that are in ALIGN mode.

e N1 LIMIT prompt (U10.2A) — displayed after POS INIT com-
plete. Blanked when OAT entered on TAKEOFF REF page 2
or N1 LIMIT page (on the ground) or Aspirated TAT probe
installed.

e PERF INIT prompt — blanked when valid fuel reserves, cost
index, gross weight, and cruise altitude data has been en-
tered.

e ROUTE prompt — blanked when a route is activated on the
RTE page.

e DEPARTURES prompt — blanked when the RUNWAY and
VIA fields on the RTE page are completed.

TAKEOFF REFERENCE (TAKEOFF REF) CONT.
(U10.1 AND LATER VERSIONS)

1.2.3 when all required pre-flight data has been entered, and a
runway was specified on an RTE page, the FMC POS UPDATE
field (line 5R) is displayed. Pressing LSK 5R will cause the EX-
ECUTE key to light and the CANCEL UPD prompt will appear in
line 6R. Press the EXECUTE key to update the FMC to the posi-
tion of the indicated runway.

OR

4 The TO SHIFT prompt provides the means to enter an offset
distance (in hundreds of meters/feet) from the runway position
stored in the NDB. The FMCS position will be updated by the
offset value entered each time the TOGA switch is pushed and the
aircraft speed is less than 60 knots. Valid entries are:

e 100 to 900 meters
e 7100 to 3300 feet

OR

6 The RUNWAY REMAIN prompt provides the means to enter the
remaining length (in hundreds of meters/feet) of the selected run-
way. The FMC position will be updated by the RUNWAY REMAIN
value entered each time the TOGA switch is pushed and the air-
craft speed is less than 60 knots. Valid entries are:

e 1000 to 9900 meters
e 73300 to 33000 feet

NOTE: When a position update occurs, the runway identifier and
the offset value or runway distance remaining value is
highlighted. Line 6R displays the CANCEL UPD prompt
until the EXEC pushbutton is pressed.

- N
TAKEOFF REF 1/2

\
TAKEOFF REF 1/2

FLAPS V1 FLAPS V1
5° ———KT 1° ———KT
23.5K N1 VR 26K BUMP N1 VR
98.0/98.0 ———KT 102.5/102.5 ———KT
cG V2 cG V2
22 .5% ——=KT 22 .5% ——=KT
————— PRE-FLT STATUS————— —————PRE-FLT STATUS—————
<POS INIT ROUTE> <N1 LIMIT ROUTE>
<PERF INIT DEPARTURE> <PERF INIT DEPARTURE>
<INDEX <INDEX
o .

U10.1 and 737-300/400/500

U10.2A and 737-600/700/800

Standard Displayes

Revision 2 2-116.2
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Refer to page 2-116.1 for notes.

1 (737-300/400/500) 1, 4, 9 (737-300/400/500) 1, 5, 9 (737-300/400/500)
4 N\ 7~ ~ 4 I\
TAKEOFF REF 1/2 TAKEOFF REF 1/2 TAKEOFF REF 1/2
FLAPS Vi FLAPS Vi FLAPS V1
5° -——KT 5o KT 5° -——KT
23.5K N1 VR RED 22K N1 VR 23.5K N1 VR
92.3/ 92.3 KT 89 3/ 89. 3 okt 98 .3/ 9813 KT
cG TRIM V2 ce TR I M V2 cG TRIM V2
22.0% 5.15 ———KT 22 0% 5.15 C__KT 22.0% 5.1% --—KT
———--PRE-FLT COMPLETE---- | | _____ PRE-FLT STATUS—-oonc_V 1 | -==--- PRE-FLT STATUS---—-
< INDEX <INDEX CANCEL UPD> < INDEX CANCEL UPD>
\ J \_ Y, - J
2, 4 (737-300/400/500) 2, 4,9 (737-300/400/500) 2,5, 9 (737-600/700/800)
(" ) ( A ( TAKEOFF REF 172
TAKEOFF REF 1/2 TAKEOFF REF 1/2 FLAPS QRH vi
FLAPS QRH Vi FLAPS QRH Vi 10 Taas o
Rg; 22K N1 e VR > 138> mon 26K N1 VR
RED 22K N1 VR 98.2/ 98.32 135> ———
92.0/ 92.0 135> ——— 92.0/ 92.0 135> ——_ ce TeiM i va
ce TRIM vz cG TRIM V2 22.5% 5.25 140> ———
21.5% 4 .65 140> ——- 21.5% 4 .65 140> ——— ow . Tow
GW / Tow GW |/ Tow 110 .0/
F;émégé UPD 110.0/ RUNWA Y RWY REMAIN
RUNWA Y
RW32L > rwa2 N a2t 11y L .. 8
—————————————————— SELECT e TMeEEETT
< INDEX CANCEL UPD> < INDEX CANCEL UPD> < INDEX CANCEL UPD>
\ J \_ Y, . 4
3, 4, 10 (737-800) 3, 4, 9 (737-700) 3,5, 9, 10 (737-800)
'z N\ Ve ~N 4 N\
TAKEOFF REF  1/2 TAKEOFF REF  1/2 TAKEOFF REF 172
FLAPS VSPDS V1 FLAPS VSPDS V1 FLAPS VSPDS V1
1° 133> 133 1° 133> ——_ 1 133> ——-
26K BUMP N1 VR RED 26K N1 VR 26K BUMP N1 VR
102.5/102.5 135> 135 92.0/ 92.0 135> ——_ 102.5/102.5 135> ——-
cG TRIM V2 ce TRIM V2 cG TRIM V2
22.5% 5.25 140> 140 22.5 5 25 140> ——— 22.5 5.25 G1407 _6_
GW /I TOW GW / TOw W TOwW
172.0/ 110.0/ 110.0/
FMC POS UPD RUNWA Y TO SHIET RUNWA Y RWY REMA IN
RW32L> RW32 L RW32L
__________________ SELECT - _____ = -——-—-—-—-—-—-—--—-—-—-—-—-—---SELECT
< INDEX CANCEL UPD> < INDEX CANCEL UPD> <INDEX CANCEL UPD>
\ J \_ Y, |\ 4
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Without ACARS option selected
The TAKEOFF REFERENCE page 2/2 provides a method of reducing
takeoff thrust limits and displays the FMC computed takeoff thrusts.
PAGE ACCESS page 2/2:
— TAKEOFF REF page 1/2 Key

_ TAKEOFF REF page 1/2 Key

PAGE EXIT
— INDEX prompt (LSK 6L) displays the INIT/REF INDEX page

— Press Key

RW WIND?2:23 (runway wind) — may be manually entered. The direc-
tion is entered corresponding to the MAG/TRUE switch position se-
lected.

RW SLOPE/HDG?:3 (runway slope and heading) — may be manually
entered. Entries are a percent gradient. Downhill gradients must be
prefixed by the letter “D” or the — sign. The HDG is entered corre-
sponding to the MAG/TRUE switch position selected.

Valid entries for RW SLOPE are:

e For 737-300, 737-400, and 737-500 aircraft — range is negative
2.0 to positive 2.0.

e For 737-600, 737-700, and 737-800 aircraft — thrust limits are
determined by the Model/Engine Data Base.

NOTE: When RW WIND is non-zero, RW SLOPE/HDG is required.

NOTE: When the entry for RW WIND and RW SLOPE/HDG corre-
sponds to true north, the entry must be suffixed with the let-
ter “T7.

QFE/QNH8 prompt — toggles between QFE and QNH as the takeoff
reference. QNH is the default selection. The selection made on this
page is reflected on the APPROACH REF landing page.

NOTE: This prompt appears for 737-600/700/800 aircraft only.

SEL/OAT (assumed/actual outside air temperature) — enter the as-
sumed temperature to enable a reduced thrust takeoff. When a
value is entered, values for RED xxK N1 are computed and displayed
along with derate levels. The actual temperature is automatically
displayed when available if aspirated TAT probe is installed.

TAKEOFF REFERENCE (TAKEOFF REF) CONT.
(U10.1 AND LATER VERSIONS)

RW COND (runway conditions) — allows selecting runway con-
dition by using LSK 1R as a toggle. The display defaults to
the DRY condition.

e For 737-300, 737-400, and 737-500 aircraft — DRY or
WET are the allowed selections.

e For 737-600, 737-700, and 737-800 aircraft — DRY, WET,
or WET SK-R are the allowed selections.

xxK N; or RED xxK N7 or xxK BUMP N (takeoff thrusts or
reduced takeoff thrusts or takeoff bump thrust) — when an
OAT value is entered, full thrust values are displayed in the
xxK N1 field. When the SEL value is entered, reduced thrust
values are displayed and the field header changes to RED
xXK Nj.

xXK ENGINE THRUST RATING

AIRCRAFT
FULL DERATE 1 | DERATE 2
737-300 22K 20K 18.5
20K 18.5K NONE
737-400 23.5K 22K 20K
22K 20K NONE
737-500 20K 18.5K NONE
18.5K NONE NONE

737-600, Derate levels are determined by the AIR-

737-700. FRAME/ENGINE program pins and the
and MODEL/ENGINE database.

737-800

Thrust values and reduced thrust values are determined as
follows:

e For 737-300, 737-400, and 737-500 aircraft — thrust lim-
its are determined by the AIRFRAME/ENGINE program
pins.

e For737-600, 737-700, and 737-800 aircraft — thrust lim-
its are determined by the Model/Engine Data Base.
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TAKEOFF REFERENCE (TAKEOFF REF) CONT.
(U10.1 AND LATER VERSIONS)

737-300, 737-400, and 737-500 aircraft
Standard Display and THR REDUCTION not entered.

~ N
TAKEOFF REF 2/2
SEL/OAT 22K N1
----/ +15°c 94 .6/ 94.6
THR REDUCTION
————AGL
<INDEX
\_ J

With VSPDS or QRH option selected and THR REDUCTION entered.

- N A
TAKEOFF REF 2/2 TAKEOFF REF 2/2
RW W IND RW _ COND RW W IND RW COND
N R /WET SR DRY /WE T
RW SLOPE/HDG RW SLOPE/HDG
—— . —-%/330° —— . —-%/330°
SEL/OAT 22K N1 SEL/OAT 22K N1
----/ +15°c 94.6/ 94.6 ----/ +15°c 94.6/ 94.6
THR REDUCTION THR REDUCTION
CLB 800AGL CLB 800AGL
<INDEX <INDEX
- J - /
ul10.1 U10.2A and LCD CDU
Revision 2 2-116.5 TDM 2024

737-600, 737-700, and 737-800 aircraft

Standard Display without thrust bump and THR REDUCTION
not entered.

e N
TAKEOFF REF 2172
SEL/OAT 26K N1
----1/ +15°c 98.6/ 98.6
THR REDUCTION
———-AGL
<INDEX
- /

With QRH option selected, thrust bump, and THR REDUCTION

entered.
e N ~N
TAKEOFF REF 212 TAKEOFF REF 212
RW WIND RW COND RW WIND RW COND
SR YR/ WET / SK-R SR DRY /WET/SK-R
RW SLOPE/HDG RW SLOPE/HDG
—— . --%/330° —— . —-%/330°
SEL/OAT 26K BUMP N1 SEL/OAT 26K BUMP N1
/ +15°c 98.6/ 98.6 / +15°c 98.6/ 98.6
THR REDUCTION THR REDUCTION
CLB 1000AGL CLB 1000AGL
<INDEX <INDEX
g J J
ul10.1 U10.2A and LCD CDU
With QFE option selected and THR REDUCTION not entered.
e N ~N
TAKEOFF REF 212 TAKEOFF REF 212
TAKEOFF REF TAKEOFF REF
LoId= / ONH <QFE/QNH
SEL/OAT 26K N1 SEL/OAT 26K N1
____J +15°c 98.6/ 98.6 ____J +15°c 98.6/ 98.6
THR REDUCTION THR REDUCTION
——__-AGL ———--AGL
<INDEX <INDEX
\_ J J

ul10.1

U10.2A and LCD CDU



With ACARS option selected

The TAKEOFF REFERENCE page 1/2 provides a method for
requesting takeoff runway data for the selected origin airport

from the ground station.

Data for all runways will be

uploaded, but only the selected runway data will be displayed
on these pages. If the selected runway is changed, the data
for the new runway is displayed.

The following fields may have data uploaded:

FLAPS
TAKEOFF
CG

TRIM

V1, VR, Vo

N1

INTERSECT

RUNWAY
GW/TOW
SEL/OAT
RW WIND

RW SLOPE/HDG

RW COND

Uploaded data or data that is computed and
displayed as a result of the uploaded data will
be displayed in small font until accepted or
rejected.

If the uploaded data was rejected, it can be
reloaded onto the page again by reselecting
a takeoff runway.

D0DDDD

TAKEOFF

(U10.1 VERSION)

REFERENCE (TAKEOFF REF) CONT.

737-800
e ™
Press LSK 4L to TAKEOFF REF 172
initiate an uplink FLAPS VSPDS V1
P = i SR Y —
request. The 26K N1 VR
REQUEST BE3| 96.5/ 96.5 135> --- | B33
prompt will be = ce Lio- Ve =
highlighted until TAKEOFF DATA GW / TOW
the up|0ad iS - REQUEST / E
RUNWAY TO SHIFT
complete. B | rwa2L RW32L -00M | B3
—————————————————— SELECT
B3 | <PERF INIT VSPDS OFF> | B3
P Y,
4 N\
TAKEOFF REF UPLINK 1/2
FLAPS VSPDS Vi
! 133> 140 | B3 Review uploaded data for the cur-
26K BUMP N1 VR
102.5/102.5 135> 155 | EE rently selected runway.
cG TRIM V2 )
22.5°  5.25 140> 180 | BB Press LSK 5L to reject the
TAKEOFF DATA GW /I TOW
179 o/ = uploaded data.
RW32 TAKEOFF SPDS
<REJECT ACCEPT> | BB Press LSK 5R to accept the
—————————————————— SELECT uploaded data.
<PERF INIT VSPDS OFF> | B3
(_ TAKEOFF DATA LOADED D
"4
~ ~
TAKEOFF REF UPLINK 1/2
FLAPS VSPDS Vi
E 1° 133> 140 E
26K BUMP N1 VR
B3 | 102.5/102.5 135> 155 | B9
CG TRIM V2
E 22 .5° 5.25 140> 180 E
TAKEOFF DATA GW !/ TOW
E3 | <REQUEST 179.0/ =
RUNWAY TO SHIFT
B3 | rwa2L Rw32L -ooM | B3
—————————————————— SELECT
=3 | <INDEX VSPDS OFF> | B3
\ J
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TAKEOFF REFERENCE (TAKEOFF REF).
(U10.3 VERSION) WITH THRUST BUMP AND QUIET
CLIMB SYSTEM

The TAKEOFF REFERENCE page 2 provides a method of re-
ducing takeoff limits and activating the Quiet Climb System (op-
tion). Once the temperature data is available (manually loaded,
uploaded, or from TAT probe) and CUTBACK (LSK 6R) is
toggled ON, CUTBACK N1, REDUCTION, and RESTORE values
are displayed.

REDUCTION - blanked until temperature data is available.
Clears to dashes at flight completion. Value always displayed in
feet whether or not the value is at or above the transistion alti-
tude. Default value from MEDB is displayed in small font. Manu-
al entries must be within the limits specified in the MEDB.

NOTE: When CUTBACK is toggled ON — displays the cutback
reduction altitude. When CUTBACK is toggled OFF —
displays the takeoff profile reduction altitude.

RESTORE - displayed when CUTBACK is toggled ON. Default
value from MEDB is displayed in small font. Manual entries must
be within the limits specified in the MEDB.

CUTBACK — default state for CUTBACK toggle is OFF. Currently
selected mode is displayed in in large font.

— The CUTBACK prompt is blanked for any of the following
conditions:

e Not in Takeoff mode and on the ground
e FMC requires data to compute the CUTBACK N1
e Aircraft current altitude is above the RESTORE altitude

e CUTBACK (LSK 6R) is toggled OFF above the REDUC-
TION altitude

— The CUTBACK prompt is not blanked for any of the following
conditions:

e Data required to compute CUTBACK N1 (LSK 3R) are
available but ADC inputs are invalid

e Aircraft current altitude is below the RESTORE altitude

e |If Cutback becomes unavailable, the CUTBACK toggle
switches to OFF

Revision 2 2-116.7/(2-116.8 blank) TDM 2024

TAKEOFF REF 2/2
CUTBACK N1
80.5/ 80.5
SEL/OAT 27K BUMP N1
°/ +15°C 102.5/102.5
REDUCTION THR RESTORE
800AGL CLB 3000AGL
————————————————— CUTBACK
<INDEX ON/oFF




DEPARTURE/ARRIVAL INDEX (DEP/ARR INDEX)

The DEP/ARR INDEX page provides access to the departure and
arrival procedures for the origin and destination airports in the se-
lected route.

PAGE ACCESS:

— INDEX prompt (LSK 6L) on DEPARTURES page
— INDEX prompt (LSK 6L) on ARRIVALS page

— Press Key

PAGE EXIT
— Active DEP prompt (LSK 1L)
— Any active ARR prompt (LSK 1R through 6R)

Arrival and departure data for other airports in the NDB are made
available for display by entering the airport identifier into the
scratch pad, and selecting the DEP prompt (LSK 6L) or ARR
prompt (LSK 6R).

If the ACARS option is selected, the departure and arrival data is
uplinked with the route.

EGLL DEPARTURES 1/4 )
SIDS RUNWAYS
B3 | BcNis <ACT>10L | 5
= | cLN31 10rR | B3 The active
B | bTys 23 | 5
= | pvr31i<ACT> 28L | B9 by the
prompt.

= | 1BY7 28R | B9
= | <inoex 000 ROUTE> | B3

\ J

Sep 1/97 2-117/(2-118 blank) TDM 2024

items are identified

- N
DEP/ARR INDEX 1/1
B3 | <pep EGLL ARR> | B2
= EDDF ARR> | BB
= =
= =
= DEP OTHER ARR =
B <---- | =
- J

Press LSK 1L to dis-
play the EGLL depar-

Press LSK 2R to dis-
play the EDDF arrival

ture procedures. procedures.
\
EDDF ARRIVALS 1/4

STARS APPROACHES
B3| 1DF ILs o7L | 5
B3 | 3pF ILs o7R | 5
B3 | 4pF <ACT>ILS 25L | B3
= | 5DF ILS 25R | B35
B | 6DF VOR 07L | 5
B3 | <INDEX ROUTE> | E5

. /




DEPARTURES

The DEPARTURES page provides access to an alphabetical listing
of the SIDS contained in the NDB for the indicated origin airport in
the selected route.

If a runway has been selected prior to entering this page, only the
procedures associated with that runway are displayed.

PAGE ACCESS: page 1/x

— DEP prompt on DEP/ARR INDEX page
— DEPARTURE prompt on TAKEOFF REF page

— NEXT PAGE/PREVIOUS PAGE key when multiple
pages are available

PAGE EXIT
— INDEX prompt (LSK 6L) displays the DEP/ARR INDEX page

— ROUTE prompt (LSK 6R) displays the RTE 1/2 page

NEXT PAGE/PREVIOUS PAGE key when multiple
pages are available

To change a departure point:

\
EGLL DEPARTURES 1/2 Press LSK 2L
SIDS RUNWAYS tO SeleCt SlD
BCN18 <ACT>10L
= = CLN31. The
B3 | cun3: 1R | 5 EXEC key
=R 23 | 59 will light.
B3 | bDVvR31<ACT> 2s8L | 9
= | 1BY7? 28R | B9
B | <inoex ROUTE> | B
- J

Sep 1/97 2-119 TDM 2024

Press LSK 5R
to select the
32L runway.

NOTE: Press LSK 6L to
return to the
original DEPAR-
TURE page.
with the original
SIDS and RUN-
WAYS data.

INIRURIRIIRII

IRIRIRITRIRI

IRIRIRIRINI

v

\
EGLL DEPARTURES 1/1
SIDS RUNWAYS
CLN31<SEL> 201
TRANS
_NONE- 20R
<ACT>31L
31R
32L
<ERASE ROUTE>
- /
<
EGLL DEPARTURES 1/1
SIDS RUNWAYS
CLN31<SEL> <SEL>32L
<ERASE ROUTE>
- J/

N1 RURITRIIRII

IRIRIRITRINI

Press the EXEC key to enter the cur-
rent selections into the flight plan.

v

\
EGLL DEPARTURES 1/1
SIDS RUNWAYS
CLN31<ACT> <ACT>32L
TRANS
_NONE-
<INDEX ROUTE>
. /

IR

NOTE: The original SID/RUNWAY entry in the active
route are replaced with the new selection.
change is also reflected on the RTE page.

The



DEPARTURES

The DEPARTURES page provides access to an alphabetical listing ENGINE OUT SIDS (OPTION) (U10.3)

of the SIDS and Engine Out SIDS (airlines selectable option) con- {
:ilunteed in the NDB for the indicated origin airport in the selected EGLL DEPARTURES 11 )
. SIDS RUNWAYS
_ _ _ Press LSK SR B3 | cLN31<SEL> 20l | BB
If a runway has been selected prior to entering this page, only the to select the EO SIDS
procedures associated with that runway are displayed. 32L runway. = "}'SEE; 20r | B3
/ B3 | -NONE- <ACT>31L | B3
PAGE ACCESS: page 1/x
pad = R | B3
— DEP prompt on DEP/ARR INDEX page =3 32L | B3
— DEPARTURE prompt on TAKEOFF REF page B3 | <Erase ROUTE> | B3
- /
— NEXT PAGE/PREVIOUS PAGE key when multiple ¢
pages are available ~
EGLL DEPARTURES 1/1
SIDS RUNWAYS
PAGE EXIT B3 | CLN31<SEL> <SEL>32L | B
— INDEX prompt (LSK 6L) displays the DEP/ARR INDEX page = =
= =
— ROUTE prompt (LSK 6R) displays the RTE 1/2 page NOTE: Press LSK 6L to =3 =
— NEXT PAGE/PREVIOUS PAGE key when multiple fe_tl{ml 52}3/1‘&8 = =
pages are available origina | e
TURE page. B3| <ERASE ROUTE> | B3
To change a departure point: \év;g]sthaengr:gbnﬁ.l ~ * -
EGLL DEPARTURES 1/2 A Press LSK 2L WAYS data. Press the EXEC key to enter the cur-
SIbs RUNWAYS to select SID rent selections into the flight plan.
BCN18 ACT>10L
f Riadle g CLN31. The v
CLN31 10R
EXEC key ( EGLL DEPARTURES 1/1 )
B3 | pTys 23 | 9 will light. siDs RUNWAYS
= = B3 | cLN31<ACT> <ACT>32L | B
DVR31<ACT> 28L TRANS
= = B3 | -NONE- =
IBY7 28R
________________________ = =
B3 | <INDEX ROUTE> | B9
L ) = =
= =
B3 | <INDEX ROUTE> | B9
- /

NOTE: The original SID/RUNWAY entry in the active
route are replaced with the new selection. The
change is also reflected on the RTE page.
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ARRIVALS

The ARRIVALS page provides access to an alphabetical listing of
the STARS contained in the NDB for the indicated arrival airport in
the selected route.

If an approach or runway has been selected prior to entering this
page, only the arrival procedures associated with that approach or
runway are displayed.

PAGE ACCESS page 1/x:

— ARR prompt (LSK 1R through 5R) on DEP/ARR INDEX
page

— NEXT PAGE/PREVIOUS PAGE key when multiple
pages are available

PAGE EXIT

— INDEX prompt (LSK 6L) displays the DEP/ARR INDEX
page
— ROUTE prompt (LSK 6R) displays the RTE 1/2 page

— NEXT PAGE/PREVIOUS PAGE key when multiple
pages are available

To change a procedure:

The active route items are identified by the <ACT>
prompt.

EDDF ARRIVALS v )
STARS APPROACHES
B3 | 1pF ILs o7L | =29
B | sDbF ILs o7rR | 3
B3 | 4pF <ACT>ILS 25L | 5
B | sDoF ILS 25R | B9 Press LSK 3L to
select STAR 4DF.
el I VOR 07L 1 BB The EXEC key
B3 | <iNDEX ROUTE> | B will light.
\ J
Sep 1/97 2-121/(2-122 blank) TDM 2024

NOTE:

NOTE:

Press LSK 5R
to select the
runway O7L.

RWY EXT per-
mits adding a
waypoint at a
selected dis-
tance (1 to 25
nm). This way-
point is identi-
fied as the run-
way prefixed by
“RX-".

Press LSK 6L to
return to the
original AR-
RIVAL page.
with the original
STARS and AP-
PROACH data.

00000Mm

00000

00000 MD

v

~
EDDF ARRIVALS 1/4
STARS APPROACHES
ADF<SEL> <ACT>ILS 25L
TRANS
-NONE- ILS 25R
VOR 25L
VOR 25R
RUNWAYS
07L
<ERASE ROUTE >
* J/
\
EDDF ARRIVALS 1/4
STARS RUNWAYS
4ADF<SEL> <SEL>07L
TRANS
-NONE-
RWY EXT
—— . —-—NM
<ERASE ROUTE>
- J

I0000Mm

00000

Press the EXEC key to enter the cur-
rent selections into the flight plan.

v

\
EDDF ARRIVALS 1/4

STARS RUNWAYS

4ADF<ACT> <ACT>07L
TRANS
-NONE-

<INDEX ROUTE >

\. J

IRIRIRIRIN

NOTE: The original STAR/APPROACH/RUNWAY entry in the
active route are replaced with the new selection. The
change is also reflected on the RTE page.



ROUTE LEGS (RTE LEGS)

The ROUTE LEGS page provides a list of all waypoints in the
route, and detailed information for each leg.

PAGE ACCESS

— Press key

— NEXT PAGE/PREVIOUS PAGE key when multiple
pages are available
— Selecting a waypoint from the SELECT DESIRED WPT
page
PAGE EXIT
— RTE DATA prompt (LSK 6R) displays the RTE DATA 1/x
page

WAYPOINT IDENTIFIERS — are displayed in fields 1L through
5L on all available pages, with the active waypoint highlighted
in reverse video. Valid entries are:

— Waypoint identifier

— Navaid identifier

— Airport identifier

— Course intersection

— Latitude/longitude

— Bearing/distance from a waypoint
— Place/bearing to place/bearing

— Place/distance from a flight plan way-
point
LEG DIRECTION/SPECIAL MESSAGE - field displays direc-
tional data or special procedural instructions.
— Directional Data:
e Computed Course to waypoint
e Specified procedural course from NDB
e Specified procedural heading (suffixed with HDG)

from NDB
— Special Procedural Instructions:
e HOLD AT e THEN
e PROC TURN e PROC HLD

e XX.X ARCY

Revision 2 2-123 TDM 2024

LEG DIRECTION COMPUTED LEG LENGTH
or OR
SPECIAL MESSAGE DISTANCE TO GO
246° 27NM
B3 KuBIK <CTR>202/13479
LSK 2L /
MAP CENTER
(EFIS) ALTITUDE
WAYPOINT IDENTIFIER SPEED
(HIGHLIGHTED WHEN ACTIVE)

Course and heading values are relative to magnetic north un-
less suffixed by “T” (true).

COMPUTED LEG LENGTH/DISTANCE TO GO - This field
indicates the computed distance of the leg between the pre-
vious and next waypoints. If the distance cannot be com-
puted the field is blank. For the active leg, this is the dis-
tance from the present position to the next waypoint.

SPEED - Entries for this field must be suffixed with a slash
(/). Mach entries are not allowed. Valid entries are:

— For 737-300, 737-400, and 737-500 — 100 to 340
knots

— For 737-600, 737-700, and 737-800 — determined by
Model/Engine data base.

ALTITUDE - entries may be made as 078, 780, or FLO78 for I
the entered flight level 7800. A displayed altitude may be
suffixed with and “A” or “B”, to indicate at or above/below
respectively.

NOTE: Flight level would normally not be used at this altitude, I
however the FMS will accept this entry.

NOTE: Flight plan specified and manually entered values for
speed and altitude are displayed in large font.

MAP CENTER - displayed on EFIS equipped aircraft when in
plan mode. Indicates the waypoint to be centered on the
EFIS display.



ADDITIONAL INFO - supplied to further define the waypoint.

— GP X.XX — gradients are displayed if a vertical component
is defined in the NDB.

— BYPASS - displayed if the waypoint cannot be flown over.

— OFFSET - displayed when the leg is an offset.

\
ACT RTE LEGS 1/6 ACT RTE LEGS 1/6 h
3 © 7.2NM 3 ° 7 .2NM
ﬁ 262/FL234 ﬁ 262/FL234
246° 27NM 246° 27NM
KUB I K 262/13479 KUB I K <CTR>262/13479
245° 8.0NM 245° 8.0NM
RESOW 262/10406 RESOW 262/10406
187° 8.9NM 187° 8 .9NM
TOY 250/ 7116 TOY 250/ 7116
109 ° 12NM 109 ° 12NM
FONT I 250/ 4500A FONT | 250/ 4500A
RNP/ACTUAL-—-——————————— RNP/ACTUAL-—-———— MAP CTR
1.70/0.15NM RTE DATA> 1.70/0.15NM STEP>
\_ J/ J/

EFIS equipped aircraft
in plan mode

RNP/ACTUAL —required/actual navigation performance values are
displayed for the currently active leg. RNP defaults to the current
navigation environment default values unless the NDB contains a
defined value for that leg. Only manually entered values of RNP
(if airlines option selected) are displayed in large font.

RTE DATA (LSK 6R) — selecting this prompt displays the Route
legs extended data (RTE DATA) page for the waypoints currently
displayed.

STEP (map center step) — pressing LSK 6R sequences the EFIS
center pointer through the flight plan.

As each waypoint is passed, the next waypoint in the plan automat-
ically moves to line 1 and is identified as the active waypoint.

Use the NEXT PAGE/PREVIOUS PAGE keys to view additional
waypoints in the active flight plan.

ROUTE LEGS (RTE LEGS) CONT

Selecting a new waypoint into line 1 gives DIRECT TO guidance
(refer to DIR, page 2-131). Following this selection, an option
to fly to an intercept point is available (refer to INTC, page
2-133). The intercept course is initially set from the original
flight plan inbound course to the newly selected destination, and
may be edited as necessary.

When valid changes are made to the RTE LEGS page, the
EXEC key lights. The EXECUTE key must be pressed to acti-
vate the changes.

Sep 1/97 2-124 TDM 2024



ROUTE LEGS EXTENDED DATA (RTE DATA)

Without ACARS option selected.

Enter data into

The RTE DATA page provides ETA and cruise winds data for the scratch pad.

each waypoint on the corresponding RTE LEGS page.

PAGE ACCESS
— RTE DATA prompt (LSK 6R) on the RTE LEGS page

— NEXT PAGE/PREVIOUS PAGE key when multiple pages
are available

PAGE EXIT

— LEGS prompt (LSK 6R) displays the RTE LEGS page

corresponding to the waypoints on the currently dis- Press LSK 4R to

transfer the
played RTE DATA page. scratch pad to
line 4R.

Waypoints — correspond one-to-one with the waypoints listed
on the RTE LEGS pages.

ETA (estimated time of arrival) — computed for each waypoint.

ETA values are continuously updated as the flight progresses. NOTE: Press LSK 6L

to return to the
unmodified

page.

WINDS - cruise winds data is displayed beginning with the
waypoint following top of climb, and ending with the waypoint
preceding the top of descent. If the PERF INIT page has a
winds value entered, that value will be propagated onto these
pages. Manual entries may be made for any cruise waypoint,
and is propageted from the entry waypoint to the last cruise
waypoint or the next manually entered value. Manually entered
values are displayed in large font.

Sep 1/97 2-125 TDM 2024

000000

D0O0O0mo

000O0mo

OOOUGO
¢

ACT RTE DATA 21/6
ETA W IND
DET 143427
DVR 1436Z
KOK 14417 000°/ 0
NUV 145827 000°/ 0
SP 1 145827 000°/ 0
- LeGs>
\110/30 *
RTE  DATA 216
ETA W IND
DET 143427
DVR 1436Z
KOK 14417 000°/ 0
NUV 14582 110°/ 30
SPI 1458Z 110°/ 30
<ERASE LEGS>
\_

To manually enter forecast winds data at waypoint NUV:

D0ODDD

[OmODDD

Press EXEC key to activate the

modified RTE DATA page.

'

ACT RTE DATA 21/6

ETA W IND

DET 143427

DVR 1436Z

KOK 14417 000°/ 0

NUV 14582 110°/ 30

SPI 1458Z 110°/ 30

- LeGs>

- J

00000



With ACARS option selected.

The RTE DATA page displays computed ETA and provides uplink
cruise winds data for each waypoint of the flight plan or a modi-
fied flight plan.

PAGE ACCESS
— RTE DATA prompt (LSK 6R) on the RTE LEGS page

— NEXT PAGE/PREVIOUS PAGE key when multiple
pages are available

PAGE EXIT

— LEGS prompt (LSK 6L) displays the RTE LEGS page
corresponding to the waypoints on the currently dis-
played RTE DATA page.

Waypoints — correspond one-to-one with the waypoints listed
on the RTE LEGS pages.

ETA (estimated time of arrival) — computed for each way-
point. ETA values are continuously updated as the flight
progresses.

WINDS - cruise winds data is displayed beginning with the
waypoint following top of climb, and ending with the way-
point preceding the top of descent. If the PERF INIT page
has a winds value entered, that value will be used on these
pages. Uploaded values are displayed in small font until
activated.

Cruise winds data may be edited prior to activating the
upload.

N N
ACT RTE  DATA 2176 RTE  DATA 2176
ETA W1 ND ETA WIND
DET 14347 DET 14347
DVR 14362 DVR 14367
KOK 1441Z o000°/ o KOK 1441Z o000°/ o
NUV 1458Z o000°/ o NUV 1458Z o000°/ o
SPI 1458Z o000°/ o SPI 1458Z o000°/ o
___________________ WINDS --—-—-—-=-—-—-—-—-—-—----MOD WINDS
<LEGS REQUEST> <ERASE REQUEST>
. N\ /

ROUTE LEGS EXTENDED DATA (RTE DATA) CONT

Press LSK 6R to initiate the uplink request.

™ ™
ACT RTE  DATA 216 RTE  DATA 216
ETA WIND ETA WIND
DET 14342 DET 14342
DVR 14362 DVR 14362
KOK 14417 o0o00°/ 0 KOK 14417 o0o00°/ 0
NUV 1458Z o0o00°/ 0 NUV 1458Z o0o00°/ 0
SP1 1458Z o0o00°/ 0 SPI 1458Z o0o00°/ 0
——————————————————— S ——— e e - S
<LEGS [REQUEST <ERASE [REQUEST
- ¢ VAN J
Press LSK 6L to load the
uplink data onto the page.
~
ACT RTE  DATA 216
ETA WIND
DET 14342
DVR 14362
KOK 14417 o0o00°/ 0
NUV 1458Z o0o00°/ 0
SP1 1458Z o0o00°/ 0
___________________ S
<LOAD 0
CRZ WIND UPL INK READY
. /
¢ \/
N ™
ACT RTE  DATA 216 RTE  DATA 216
ETA WIND ETA W1 ND
DET 14342 DET 14347
DVR 14362 DVR 14362
KOK 14417 110°/ 30 KOK 14417 110°/ 30
NUV 1458Z 110°/ 30 NUV 1458Z 110°/ 30
SPI 1458Z 110°/ 30 SP1 1458Z 110°/ 30
——————————————————— WINDS ——————=—————-———-—-—-——--WINDS
<ERASE REQUEST> <ERASE REQUEST>
CRZ WIND FL270 UPLINK CRZ WIND FL270 UPLINK
. N\ /
Press LSK 6L to return to the unloaded page.
or
Press EXEC key to activate the uploaded/
manually entered values.
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CLIMB (CLB)

The CLIMB pages display performance information specific to the
climb phase of the flight.

— Eight climb modes are available:

PAGE

ECON - economy mode

Manual — manual target speed mode

MAX RATE — maximum rate mode

MAX ANGLE — maximum angle mode

RTA — required time of arrival mode

ENG OUT - engine out mode (advisory only)

RTA CRZ - required time of arrival to cruise mode (re-
fer to CRZ pages)

CRZ — cruise climb mode (refer to CRZ pages)
ACCESS

Press key
key when climb is active performance

Press
mode (FANS MCDU ONLY)

Select desired CLB page prompt on any CLB page and
press the EXEC key.

NEXT PAGE key from DES page (FANS MCDU ONLY)
PREV PAGE key from CRZ page (FANS MCDU ONLY)

Automatically displayed from TAKEOFF REF page after
takeoff (U10.3)

PAGE EXIT

* — U10.2A and earlier created a MOD CLB page that was not

Select desired CLB page prompt on any CLB page and
press the EXEC key

Press any function mode key

RTA prompt LSK 6R), when displayed, displayes the RTA
PROGRESS page

executable.

— U10.3 is completely advisory only.

Revision 2
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~N ~
ACT ECON CLB 1/1 ACT 280KT CLB 171
CRZ ALT AT BROMY CRZ ALT AT BROMY
FL290 4000A FL290 4000A
TGT SPD TO BROMY TGT SPD TO BROMY
280/ .720 1431.5z/ 21NMm 280/ .720 1431 .5z/ 21Nm
D REST ERR BROMY D REST ERR BROMY
/10000 130L0 /110000 130L0
___________ CLB-1 N1 e — CLB-1 N1
97.3/ 97.3% <ECON 97.3/ 97.3%
<MAX RATE ENG OUT> <MAX RATE  ENG OUT>
<MAX ANGLE RTA> <MAX ANGLE RTA>
\ / \_ J
™ e ~
ACT MAX ANGLE CLB 1/1 ACT MAX RATE CLB 1/1
CRZ ALT AT BROMY CRZ ALT AT BROMY
FL290 4000A FL290 4000A
TGT SPD TO BROMY TGT SPD TO BROMY
280/ .720 1431.5z/ 21Nm 280/ .720 1431.5z/ 21Nm
D REST ERR BROMY D REST ERR BROMY
/10000 130L0 0/10000 130L0
____________ CLB-1 N1 - CLB-1 N1
<ECON 97.3/ 97.3% <ECON 97.3/ 97.3%
<MAX RATE  ENG OUT> ~ ENG OUT>
RTA> <MAX ANGLE RTA>
\_ J \_ Y,
N
ACT RTA CLB 171
CRZ ALT AT BROMY
FL290 4000A
TGT SPD TIME ERROR
280/ .720 ON TIME
D REST
/10000
____________ CLB-1 N1
<ECON 97.3/ 97.3%
<MAX RATE ENG OUT>
<MAX ANGLE RTA>
\ J
- ~
* ENG OUT CLB  1/1 ENG OUT CLB  1/1
CRZ ALT MAX ALT CRZ ALT MAX ALT
FL290 FL18O FL290 FL18O
TGT SPD N1 TGT SPD N1
220KT 93.4% 210KT 93.4%
<LT ENG OUT RT ENG OUT> <LT ENG OUT RT ENG OUT>
<MAX RATE ECON>
<MAX ANGLE RTA>
\ / . J




CRZ ALT (cruise altitude) — top of climb altitude value. If manu-
ally changed, the new value will propagate to all pages display-
ing CRZ ALT.
TGT SPD (target speed) — active computed target speed except:
e Engine out mode — displays minimum drag speed
e Manual target speed mode — requires manual entry:

e For 737-300, 737-400, and 737-500 100 to 340 knots
CAS/0.04 to 0.82 MACH

e For 737-600, 737-700, and 737-800 determined by Mod-
el/Engine database

e Altitude/Speed intervention (airlines selectable option)
(displays CAS/MCP, i.e 280/MCP)

SPD REST (speed restriction) — Displays active speed restric-
tions. Dashes are displayed when restrictions do not apply.

NOTE: The controlling parameter (TGT SPD or SPD REST) is
highlighted in reverse video.

— Displays XXX/FLAPS if active speed restriction is lower than
minimum speed at current flaps setting.

— If CUTBACK is toggled ON (TAKEOFF REF page 2), then
the displayed speed rest is the Restore Altitude plus the
origin runway altitude (U10.3).

Mode prompts — not displayed for currently selected mode page.
Displayed prompts display the associated CLB page when se-
lected by the corresponding LSK. The mode prompts are:

e ECON

e MAX RATE

¢ MAX ANGLE

e ENG OUT (ADVISORY ONLY)
e RTA

AT xxxxx — identifies the next waypoint in the flight plan with an
altitude constraint.

MAX ALT — provides maximum altitude for ENG OUT mode.

TO xxxxx — displays the predicted ETA and distance to the way-
point indicated by the AT xxxxx field.

CLIMB (CLB) CONT

N1 — provides the maximum continuous N1 value for ENG OUT
mode.

TIME ERROR - displays the computed time error to the waypoint
indicated by the AT xxxxx field for the RTA mode.

Computed Reduced N; — displays computed reduced values of N;.
— U10.2A and earlier.
e Header indicates CLB-1 N; or CLB-2 Nj

e If computed value is equal to full rate or is not specified,
field is blank.

- Ul0.3.

e Header indicates CUTBACK N, CLB Nq, CLB-1 Ny, or
CLB-2 N,

MOD pages — Anytime data is changed, the EXECUTE key will
light and the displayed page becomes a MOD page. The RTA
promptis replaced with the ERASE prompt. Slelecting the ERASE
prompt (LSK 6R) returns the page to the previous values. Press-
ing the EXECUTE key activates the changes.

NOTE: For U10.2A and earlier, selecting the ENG OUT Mode
prompt generates computed values propagated through the
climb and cruise phases. These MOD pages are not
executable.

NOTE: For U10.3, selecting the ENG OUT Mode prompt will pro-
vide predictions for the engine out condition, but will not
propagate the data.

A CLB page may be selected and activated by pressing the EX-
ECUTE key before the flight starts.
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CRUISE (CRZ)

The CRUISE pages provide performance target information for
the cruise phase of the flight. Allows initiation of a climb or a
decent to a selected altitude during the cruise phase.

— Pages: — Modes:
e CRZ - cruise e ECON - economy mode
e CRZ CLB - initiate e ENG OUT - engine out

cruise climb mode (advisory only)
e CRZ DES - initiate e LRC - long range mode

cruise descent e MANUAL - manually se-
lected speed mode

e RTA — required time of ar-
rival mode

PAGE ACCESS (with cruise portion of flight plan active)

— Press
— Press
— Press

NOTE: When selecting one of the three mode keys, the
corresponding page will be displayed in the mode
currently active.

— Select desired CRZ mode prompt on CRZ or CRZ CLB
page and press EXECUTE.

key when climb is active performance
mode (FANS MCDU ONLY)

— NEXT PAGE key from DES page (FANS MCDU ONLY)

— PREV PAGE key from CRZ page (FANS MCDU ONLY)
PAGE EXIT

— Press any function mode key

key for cruise pages.
key for cruise descent pages.

key for cruise climb pages.

— Press VNAV

CRZ ALT (cruise altitude) — top of climb altitude value. If manu-
ally changed, the display changes to the CRZ CLB or CRZ DES
page as appropriate, and the new value will propagate to all
pages displaying CRZ ALT.

OPT/MAX (optimum/maximum altitude) — displays the optimum
unconstrained altitude and the maximum altitude for the active
flight plan.

Revision 2 2-129 TDM 2024

TGT SPD (target speed) — active computed target speed

except:

e Engine out mode — displays minimum drag speed
e Manual target speed mode — requires manuall entry:
For 737-300, 737-400, and 737-500
100 to 340 knots CAS/0.04 to 0.82 MACH

For 737-600, 737-700, and 737-800
determined by Model/Engine database

<LT ENG OUT RT ENG OUT>
<ECON
<LRC RTA>

™ ™
ACT ECON CRZ 1/1 ACT LRC CRZ 1/1
CRZ ALT OPT/MAX STEP CRZ ALT OPT/MAX STEP
FL290 FL327/340 FL330 FL290 FL327/340 FL330
TGT SPD STEP POINT TGT SPD STEP POINT
1448.8z/ 27NMm 1448.8z/ 27NMm
TURB N1 ACTUAL WIND TURB N1 ACTUAL WIND
87.3/ 87.3% 114°/ 27 87.3/ 87.3% 114°/ 27
FUEL AT EDDF SAVINGS FUEL AT EDDF SAVINGS
wW/STEP 14.9 1.7% wW/STEP 14.9 1.7%
““““““““ ENG OUT> <ECON  ENG OUT>
<LRC RTA> RTA>
J/ o J/
™ ™
ACT 280KT CRZ 1/1 ACT RTA CRZ 1/1
CRZ ALT OPT/MAX STEP CRZ ALT OPT/MAX
FL290 FL327/340 FL330 FL290 FL327/340
TGT SPD STEP POINT TGT SPD
1448.8z/ 27NMm .731
TURB N1 ACTUAL WIND TIME ERROR ACTUAL WIND
87.3/ 87.3% 114°/ 27 EARLY 05:31 114°/ 27
FUEL AT EDDF SAVINGS FUEL AT EDDF
wW/STEP 14.9 1.7% 14.9
<ECON ENG OUT> <ECON ENG OUT>
<LRC RTA> <LRC RTA>
o J/ o J/
~ N ™
ENG OUT CRZ 1/1 ENG OUT CRZ 1/1
CRZ ALT MAX ALT CRZ ALT MAX ALT
FL290 FL243 FL290 FL243
TGT SPD TO T/D TGT SPD TO T/D
1521.3z/ 27Nm 1521.3z/ 27Nm
N1 N1
87.9% 87 .9%

<LT ENG OUT RT ENG OUT>




TURB N1 (turbulence penetration N1) — provides turbulence
penetration N1 for reference.

N1 — provides the maximum continuous N1 value for ENG
OUT mode.

TIME ERROR - displays the computed time error for the RTA
mode.

SPD REST (speed restriction) — Displays active speed restric-
tions. Dashes are displayed when restrictions do not apply.

NOTE: The controlling parameter (TGT SPD or SPD REST) is
highlighted in reverse video.

FUEL AT xxxxx — Displays predicted fuel weight using currently
selected active flight plan and mode. If a flight level is entered
into the STEP field, “W/STEP” is also displayed.

STEP — displayed when PPOS is greater than 100 nm from the
to of descent. Initially contains dashes. When a flight level is
entered, the STEP POINT and FUEL AT xxxxx fields are up-
dated to include the step, and the SAVINGS/PENALTY field is
displayed.

MAX ALT — provides maximum altitude for ENG OUT mode.

STEP POINT — displays computed ETA and distance to the top
of descent, or:

e Display computed ETA and distance to STEP when
PPOS is greater than 100 nm from top of descent

e Display “NOW?” after STEP is passed

e Display “UNABLE” when STEP is less than 100 nm from
top of descent

TO T/D — displays computed ETA and distance to the top of
descent in ENG OUT mode.

WIND - Displays wind direction and magnatude. When cur-
rent wind data is used, the header displays as ACTUAL WIND.
When a flight level is entered in the STEP field, manual entry
of wind data is allowed (except RTA CRZ mode), and the
header displays EST WIND. The display will revert to ACTU-
AL WIND if the STEP field is deleted or a new CRZ ALT is
entered.

CRUISE (CRZ) (CONT.)

SAVINGS/PENALTY - displays computed percentage of savings
or penalty associated with flying the displayed profile with the
step, verses without the step.

Mode prompts — not displayed for currently selected mode page.
Displayed prompts display the associated CLB page when se-
lected by the corresponding LSK. The mode prompts are:

e ECON e ENG OUT (ADVISORY ONLY)
¢ MAX RATE e RTA
¢ MAX ANGLE e LRC

MOD pages — Anytime data is changed, the EXECUTE key will
light and the displayed page becomes a MOD page. The RTA
prompt is replaced with the ERASE prompt. Slelecting the
ERASE prompt (LSK 6R) returns the page to the previous val-
ues. Pressing the EXECUTE key activates the changes.

\
ACT CRZ CLB 171
CRZ ALT
FL330
TGT SPD TO FL330
731 1449.22/ 15nm
D REST ACTUAL WIND
/10000 114°/ 27
____________ SAVINGS
<ECON 1.7%
<MAX RATE  ENG OUT>
<MAX ANGLE RTA>
\ 4
\
ACT CRZ DES 171
CRZ ALT
FL250
TGT SPD TO FL250
731 1451.42/ 28nm
D REST ACTUAL WIND
/10000 114°/ 27
PENALTY
1%
____________ PLANNED DES>
<FORECAST RTA>
\ 4
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DIRECT TO (DIR)

DIRECT TO provides a means to enter a waypoint to be flown to

directly from present position.

If the entered waypoint is in the

flight plan, it becomes the active waypoint and the intervening
legs are deleted. If the entered waypoint is not on the flight plan,

a route discontinuity is created.

PAGE ACCESS (with cruise portion of flight plan

— Press

key for DIR pages

active)

— Onthe active RTE LEGS pages, select any waypoint in
the list and line select it to the first position (active way-

point)

— Select a waypoint from the SELECT DESIRED WAY-

POINT page

PAGE EXIT

— Press any mode key

Data fields are the same as the RTE LEGS pages.

Selecting the ABEAM PTS prompt (LSK 5R) will add waypoints
on the new course representing the abeam position to the old

waypoint (within 700 nm of the new course). Wind

data speci-

fied at the old waypoints will be applied to the new abeam
waypoints (within 100 nm of old waypoint). The standard nam-

ing convention applies.
option is not available, this field is blank.

Select the desired
waypoint to the or
scratch pad

If the ABEAM WAYPOINTS software

Manually enter

KOK

Desired/-\\"

N ~N
ACT RTE LEGS 1/3 ACT RTE LEGS 1/3
111° 40NM 111° 40NM

= .720/FL290 .720/FL290
111° 3.4NM 111° 3.4NM

B3| sPi .720/FL290 SP I .720/FL290
135° 46NM 135° 46NM

B3| NT™M .720/FL290 NTM .720/FL290
093° 39NM 093° 39NM

B3| NTM39 264/FL190 NTM39 264/FL190
093° 17NM 093° 17NM

3| RUD 264/FL135 RUD 264/FL135
DIRECT TO-—--——— INTC LEG DIRECT TO-—--——— INTC LEG

=3 | boooD To oog 0ooooo To 00000

\NTM p \NTM )
* With Abeam Waypoints option selected
Sep 1/97 2-131/(2—-132 blank) TDM 2024

. NTM39
alteration NTM
s ~N
ACT RTE LEGS 1/3
_ 111 ° 40NM
Press LSK 6L to trans = 0 /FL290
fer the scratch pad to 111° 3.4NM
the active waypoint E3 ST;;,O 46m7,|20/':'-290
position. B | NTM .720/FL290
093° 39NM
| NTM39 264/FL190
093° 17NM
3| RUD 264/FL135
DIRECT TO-—-—-—-—-- INTC LEG
B3 | oooodo 1o O0OOOO
NTM ¢ )
\
RTE  LEGS 173
135° 46NM
B3| NT™ .720/FL290
093° 39NM
EEB NTM39 264/FL190
093° 17NM
EEB RUD 264/FL135
HOLD AT
| rRuD 264/FL135
093° ammm—————-
_ BE=| FFM ABEAM PTS> | *
Pressing LSK 6L at sERASE T INTC CRsS
. N . <
this point will back = 135>
N J

out the change.

Press EXEC to acti-
vate the change.



INTERCEPT LEG (INTC)

INTERCEPT provides a means to enter a waypoint to be flown to
that intercepts a leg. If the entered waypoint is in the flight plan,
it becomes the active waypoint and the intervening legs are de-

leted.
discontinuity is created.

If the entered waypoint is not on the flight plan, a route

PAGE ACCESS (with cruise portion of flight plan active) Desire_d / NTM39
alteration NTM
— Press key for INTC pages
- ™
— Onthe active RTE LEGS pages, select any waypoint in = 1??[ RTE 4;555 1/3
the list and line select it to the first position (active way- -
0oint) P ( y Press LSK 6R to 10 s aulz0lFL290 =
_ transfer the scratch SPI .720/FL290 | B2
— Select a waypoint from the SELECT DESIRED WAY- pad to the active way- N%'as 46@;20”:'—2% =
POINT page point position. 093° 39NM
NTM39 264/FL190 =
093° 17NM
PAGE EXIT RUD 264/FL135 =
— Press any mode key ododg ¢’ O ;ZTEDDLE?E =
(_NTM y
Data fields are the same as the RTE LEGS pages. ¥
. . . N
Selecting the ABEAM PTS prompt (LSK 5R) will _a_dd waypoints RTE LEGS 1a
on the new course representing the abeam position to the old 135° 46NM . _
waypoint (within 700 nm of the new course). Wind data speci- NTM Lo l20IFL290 B3 Enterdesired intercept course.
fied at the old waypoints will be applied to the new abeam NTM39 s64/FL100 |3 @ @ @
waypoints (within 100 nm of old waypoint). The standard nam- 093° 17NM =
ing convention applies. If the ABEAM WAYPOINTS software R s 264/FL13s
option is not available, this field is blank. RUD 264/FL135 [E=  Then press LSK 6R.
093° ammm—————-
Select the desired Manually enter FFM ABEAM PTS> |3 «
waypoint to the or <ERASE N =3
scratch pad 120 )
™ ™ AW
ACT RTE  LEGS 1/3 ACT RTE  LEGS 1/3 A ~
111 ° 40NM 111 ° 40NM
= 720 /FL290 .720/FL290 = RTE  LEGS vhe
111° 3.4NM 111° 3.4NM
B3| sPi 720 /FL290 SPI 720 /FL290 = NIM . om0/ FL2o0
135° 46NM 135° 46NM
B3| NT™ 720 /FL290 NTM .720/FL290 NTM39 AL
093° 39NM 093° 39NM = RUD 264/FEL135
B3| NTM39 264/FL190 NTM39 264/FL190 HOLD AT
093° 17NM 093° 17NM E RUD 264/EL135
3| RUD 264/FL135 RUD 264/FL135 093°  _______""_
= ooodg T %7 1o 58S | | ofebecT O S T8nhAS _ Blev ABEAM PTS>
(NTM )\ NT™ y Pressing LSK 6L at B3| _grase 120>
this point will back 9 y
y out the change.
: : : Press EXEC to activate the change.
* With Abeam Waypoints option selected g
Sep 1/97 2-133/(2-134 blank) TDM 2024



PROGRESS
(without ACARS)

Progrss pages display current in-flight status for the active route.

PAGE ACCESS page 1

— Press key

— NEXT PAGE key from PROGRESS page 3
— PREVIOUS PAGE key from PROGRESS page 2

PAGE EXIT

— Press any mode key

— NAV STATUS prompt (LSK 6R) on PROGRESS page 1
displays the NAV STATUS page

— NEXT PAGE key displays PROGRESS page 2
— PREVIOUS PAGE key displays PROGRESS page 3

UAL12149 PROGRESS 1/3

FROM ALT ATA FUEL

LINE 1 - KOK FL290 1441z 5.3

099 ° DTG ETA FUEL

LINE 2 — 84 1457z 5.2
246°

LINE3 - | gp| 88 1458z 5.1

LINE 4 — | cpoF 257 1528z 3.9

_ TO T/D FUEL QTY

LINE 5 1501z / 98NM 4.9
W I ND

104°/27kT NAV STATUS>

\ J

With Flight Number option selected
(airlines selectable option)

LINE 1 — displays the following information about the last way-
point passed:

e FROM - waypoint identifier

e ALT — altitude at the waypoint

e ATA — actual time of arrival

e FUEL - fuel quantity at the specified waypoint

Sep 1/97 2-135 TDM 2024

LINE 2 - displays the following information about the active
waypoint:

e Leg direction or procedural header from the RTE LEGS
page and the active waypoint (highlighted in reverse vid-
€0)

e DTG - distance to go computed from PPOS
e ETA — estimated time of arrival computed from PPOS
e FUEL - fuel quantity remaining at the specified waypoint

LINE 3 — displays the following information relative to the next
waypoint in the active flight plan:

e Leg direction or procedural header from the RTE LEGS
page and the next waypoint

e DTG - distance to go computed from PPOS
e ETA — estimated time of arrival computed from PPOS
e FUEL - fuel quantity remaining at the specified waypoint

LINE 4 — displays the following information relative to the des-
tination:
e Destination waypoint
e DTG - distance to go computed from PPOS
e ETA — estimated time of arrival computed from PPOS
e FUEL - fuel quantity remaining at the specified waypoint
NOTE: If a modified flight plan is in progress, this line will

reflect the modification and the waypoint will have
the header display “MOD".

LINE 5 — displays the following:

e ETA and distance to the next vertical point computed
from PPOS. The next vertical point may be one of the
following:

e T/C — top of climb
e STEP POINT
e T/D - top of descent

e E/D - end of descent

e FUEL QTY - displays current fuel quantity from the
summation unit.

WIND - displays current wind direction and speed.



(without ACARS)

A performance speed schedule to achive a required time of arrival
to a specified waypoint may be activated through PROGRESS
page 2 (RTA PROGRESS). The target speed schedule to meet
the RTA is computed using the ECON mode cost index that results
in the desired ETA performance prediction. EXECuting a mod to
this page will activate the RTA performance mode for the specified
waypoint.

PAGE ACCESS page 2

— NEXT PAGE key from PROGRESS page 1.
— PREVIOUS PAGE key from PROGRESS page 3.

— RTA prompt (LSK 6R) from CLB, CRZ, DES, and PERF
LIMITS pages.

PAGE EXIT

— Press any mode key.

— LIMITS prompt (LSK 6L) on PROGRESS page 2 dis-
plays the PERF LIMITS page.

— NEXT PAGE key displays PROGRESS page 3.
— PREVIOUS PAGE key displays PROGRESS page 1.

N \
RTA PROGRESS 2/3 RTA PROGRESS  2/3
RTA WPT RTA WPT RTA
EDOF 1015:00z
RTA SPD TIME ERROR
250/ .633 EARLY o05:00
RECMD T/O GMT
0911:30z 0855:20z2
DIST--TO EPH —-—ALT/ETA
340NM 0958:20z
FIRST--T/O WINDOW-—-—-LAST
0900:20z 0917:30z
<LIMITS PRIOR RTA> <ERASE
\ DA\ J

RTA mode not enabled MOD RTA page

PRIOR RTA prompt — displayed only if an active RTA mode was
changed to another performance mode. Selecting the PRIOR
RTA prompt will recall the RTA waypoint and time entered before
the performance mode change.

ERASE - allows entries to be backed out.

PROGRESS CONT

LINE 1
— RTA WPT - enter the desired waypoint to be defined by the
RTA mode. Removing an RTA designated waypoint from this
prompt removes the RTA requirement for that waypoint but
does not delete the waypoint from the flight plan.

— RTA —displayed after RTA WPT is entered. Enter the required
time of arrival. If the entry is suffixed by “A”, the FMC as-
sumes “AT or AFTER”. If the entry is suffixed by “B”, the FMC
assumes “AT or BEFORE”. No entry is assumed to be “AT".

LINE 2
— RTA SPD - displays target speeds of climb CAS and cruise
MACH. Target speed schedule is based on the cost index
value entered on the PERF INIT page.

— TIME ERROR - displays the on-time status and amount of
time difference between ETA and the desired RTA as follows:

o If ETA is within the WINDOW (line 5), display “ON TIME".

e |If ETA is after LAST (line 5), display LATE and time differ-
ence.

e If ETA is before FIRST (line 5), display EARLY and time
difference.

LINE 3
— RECMD T/O - displays the computed time for takeoff. This
value represents the “brake release” time and is only displayed
on the ground.

— GMT - displays current GMT.

LINE 4
— DIST——TOxxxxx — displays the distance from PPOS to the
designated RTA wayppoint. When less than 10 nm, display
changes to read tenths of a nm.

— ALT/ETA displays predicted altitude at, and estimated time of
arrival to, the designated RTA waypoint.

LINE 5
— T/O WINDOW (takeoff window) (pre takeoff) — displays the
earliest and latest times to meet the RTA schedule. When the
entered RTA time is “AT or BEFORE"” FIRST, field is blank. If
entered RTA time is “AT or AFTER”, LAST, field is blank.

— RTA WINDOW (in flight) — always displays earliest and latest
times to meet RTA schedule.
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PROGRESS (CONT.)
(without ACARS)

Progress page 3 displays current dynamic flight information.

PAGE ACCESS page 3

— NEXT PAGE key from PROGRESS page 2
— PREVIOUS PAGE key from PROGRESS page 3

PAGE EXIT

— Press any mode key
— NEXT PAGE key displays PROGRESS page 1
— PREVIOUS PAGE key displays PROGRESS page 2

HEADWIND/TAILWIND - displays present headwind or tailwind
speed.

WIND - displays current wind direction and speed.

XTK ERROR - displays present crosstrack error. Indicates di-
rection; left (L) or right (R) of track and distance in nautical miles.

— For U10.2A and earlier the distance is N.N NM from the
lateral guidance path for all transitions, and is consistent
with the HSI indication.

— For U10.3 the the distance is NN.NN NM from the actual
desired VNAV track.

GPS-X TRK - displays the GPS heading when the GPS with
Integrity option is selected and the data received is valid. The
header indicates which GPS (left —L, right —R, center —C) receiv-
er is providing the position data.

CROSSWIND - displays current crosswind component.

SAT/ISA DEV —displays current static air temperature and equiv-
alent ISA deviation. For aircraft with non-aspirated TAT probes,
SAT is blank when on the ground.

VERT DEV - displays current vertical deviation from the com-
puted path when descent is active.

TAS - displays current true airspeed.
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U10.2A and earlier

4 N
PROGRESS 3/3 UAL12149 PROGRESS 3/3
HEADW IND CROSSWIND HEADW IND CROSSWIND
27KT R 3kT 27KT R 3kT
WIND SAT/ISA DEV WIND SAT/ISA DEV
104°/ 27 -40°c/ 0°c 104°/ 27 -40°c/ 0°c
XTK ERROR VERT DEV XTK ERROR VERT DEV
L @.1nm 12H1 L 0.1nm 12H1
TAS TAS
470K T 470kT
o O\ J/
With Flight Number option selected
(airlines selectable option)
U10.3
a N N
PROGRESS 3/3 PROGRESS 3/3
HEADW IND CROSSWIND HEADW IND CROSSWIND
27KT R 3kT 27KT R 3kT
W I ND SAT/I1SA DEV WIND SAT/ISA DEV
104°/ 27 -40°c/ 0°c 104°/ 27 -40°c/ 0°c
XTK ERROR VERT DEV XTK ERROR VERT DEV
L 0.01Nm 12H1 L 0.01NMm 12H 1
TAS GPS-L TRK TAS
470kT 246°T 470kT
. O\ /

With GPS with Integrity option
selected
(airlines selectable option)



PROGRESS (CONT.)

(with ACARS)

Progress page 3 provides the capability to communicate informa-
tion with the ground station. When selecting any of the ACARS

prompts on this page, the selected prompt is highlighted for 3 sec- « Active Destination Airport
onds. Identifier
U10.2A and earlier U10.3 e Destination Runway Identifi-
er
~ N A e Predicted Fuel at Destina-
PROGRESS 313 PROGRESS 313

HEADWIND CROSSWIND HEADW I ND CROSSWIND tion

e Next Waypoint after GOTO

Waypoint

PRE-FLIGHT REPORT - displayed while on the ground and * Actual Wind

TAKEOFF REF page 1 displays PRE-FLIGHT COPMPLETE. Se-
lecting this REPORT prompt (LSK 5L) reports the following data
to the ground station:

Alternate Destination
Data

e ETA to Destination
e Distance to Destination

Predicted Fuel at Des-
tination

Takeoff Weight
e Landing Weight
e Fuel Information

e Date .
e Aircraft Type

e Thrust Rating

e Nav Data Base ldentifier
e Flight Number *
e Company Route Identifier

e Departure Airport Identifier

e Arrival Airport Identifier

e Zero Fuel Weight ] o
e Flight Plan Predictions

e Cost Index
WEATHER REQUEST - selecting this REQUEST prompt (LSK
6L) upoads wind data for the active destination and alternate

destination(s) in the active route. The uploaded data will also
include a modified flight plan destination if required.

Revision 2
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PROGRESS REPORT - selecting this REPORT prompt (LSK 5R)
downloads current progress data as follows:

e ETA to Destination
e Flight Number

WIND SAT/ISA DEV WIND SAT/ISA DEV _ )
—-22°c/+01°c —-22°c/+01°c POSITION REPORT - selecting this REPORT prompt (LSK 6R)
L0 annROR L0 aaniCk downloads the following information:
TAS TAS
000KkT 000KkT
PRE-FLIGHT PROGRESS PRE-FLIGHT PROGRESS e Current FMC Position e Last Sequenced Way-
<REPORT REPORT > <REPORT REPORT > ] int Identifi
WEATHER POSITION WEATHER POSITION e Current Time (UTC) poin entiher
<REQUEST REPORT > <REQUEST REPORT > . ; e
L )L ) e Current Altitude GOTO Waypoint Identifier

Static Air Temperature
Total Fuel

TDM 2024



DOWN TRACK FIX INFORMATION (FIX INFO)

The FIX INFO page provides bearing and distance from an en-
tered waypoint or navaid, and displays ETA, distance to go, and
predicted altitude at radial or distance intersections. These inter-
sections are the intersections of the current active flight plan and
the manually entered radial/distances from the FIX. The FIX entry
must be a valid waypoint or navaid contained in the nav data
base. Radial/distance (RAD/DIS) entries can be radials or dis-
tances from the entered FIX. Radial or distance intersection data
may be entered as waypoints in the route by line selecting into the
scratch pad and transferring to the LEGS or RTE pages. The new
waypoint is entered in fix/bearing/distance format.

Entering a fix displays fix information on the EFIS in map mode.

PAGE ACCESS

— Press key

— NEXT PAGE key from FIX INFO page 2
— PREVIOUS PAGE key from FIX INFO page 2

PAGE EXIT

— Press any mode key

NOTE: When a lateral offset exists in the active flight plan, the
page title is OFFSET FIX INFO and the page is for refer-
ence only (cannot select a fix into the scratch pad for
transfer to the LEGS or RTE pages). All fix data is rela-
tive to the offset plan.

A maximum of two fix points may be entered, with three RAD/
DIS (lines 2 through 4) entries for each fix point. The second fix
point is entered on FIX INFO page 2.

FIX — enter or select the desired airport, navaid, or waypoint
identifier.

RAD/DIS FR (line 1) — displays the bearing and distance from
PPOS to the identifier entered in the FIX field.

RAD/DIS (lines 2 through 4) — entry of a radial or distance results
in the other being displayed.
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ETA, DTG, and ALT are calculated and displayed based on the
RAD/DIS entry.

ABM (abeam) — When a valid fix is entered into line 1, the ABM
prompt is displayed. Selecting this prompt (LSK 5L) displays
RAD/DIS, ETA, DTG, and ALT for the point along the flight path
where the aircraft will be directly abeam the entered fix point.



Enter the desired fix point into the scratch pad.

Dnooom

poonoo

000DDOmD

O0OY
!

)
FIX INFO 1/2
Fl1X RAD/DIS FR
ooooo
RAD/ DIS ETA DTG ALT
\CIV ¢
)
FIX INFO 1/2
Fl1X RAD/DIS FR
ClV 310/55
RAD/ DIS ETA DTG ALT
<ABM
S ]
)
FIX INFO 1/2
Fl1X RAD/DIS FR
ClV 310/55
RAD/ DIS ETA DTG ALT
<ABM
\025

DODoomm

INIRIRIRINI

00000

Press LSK 1L to
transfer the
scratch pad to
FIX.

Enter a radial into
the scratch pad.

OJOXO,

Press LSK 2L to
transfer the
scratch pad to
RAD.

DOWN TRACK FIX INFORMATION (FIX INFO) CONT

NOTE: When entering a value for RAD, the slash is op-
tional (025/). When entering a value for DIS, the
entry must be prefixed by the slash (/18).

Press LSK 5L to
display the
abeam point data.

Sep 1/97

Ioooma

IR

'

e N
FIX INFO 1/2
FIX RAD/DIS FR
Clv 310/55 =
RAD/ DIS ETA DTG ALT
025/18 1448.0 53 FL290 =3
-—- =
- =
<ABM E
=
- ¢ J
e N
FIX INFO 1/2
FIX RAD/DIS FR
Clv 310/55 =
RAD/ DIS ETA DTG ALT
025/18 1448.0 53 FL290 =
—- =
- =
ABEAM
020/17 1447.0 50 FL290 =
=
- /
2-140 TDM 2024



DESCENT (DES)

Flight plan modifications entered and executed during the active
descent result in the FMC flying the old flight plan until it completes
path predictions for the new plan. The FMC will fly the old flight
plan for no more than 60 seconds while waiting for the new path
predictions. If after 60 seconds predictions for the new plan have
not been completed, VNAV disengages. This operation protects
against possible violations of new plan constraints. Failure to com-
plete path predictions within allotted time can be a result of multiple
bypassesin descent or insufficient time between crew-entered mod-
ifications.

Path descent data such as VERT DEV, V/B, and V/S are not avail-
able unless there is a waypoint in descent prior to any discontinui-
ties with an associated AT altitude constraint.

When a FANS MCDU is used, the descent page is displayed when
the Descent phase is active and the VNAV key is pressed. The
DES page may also be selected by using the NEXT PAGE and
PREV PAGE keys when other vertical guidance performance pages
are displayed.
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There are two types of descent: path descent (PATH DES) and
airmass descent (SPD DES). This page describes only path de-
scent. In a path descent, the FMC controls pitch to fly the air-
plane along an altitude profile (path) based upon flight plan and
altitude restrictions. Using the speed brake or the throttle, the
pilot controls speed to the FMC-generated target airspeed dis-
played on the airspeed indicator. The path predictions are based
on either an FMC-generated economy speed (ECON) or a crew-
entered speed, either of which can be preplanned. The descent
page is automatically displayed when the current display is a CRZ
page, top of descent is reached, and MCP altitude has been set
below current altitude. A path descent is automatically started
when top of descent is reached and MCP altitude is set below
current altitude. Five miles prior to top of descent, a RESET
MCP ALTITUDE message is displayed in scratch pad.

PAGE ACCESS

— Press | bes key when ECON PATH DES is active.

— MANUAL PATH DES page ECON prompt (LSK 5L).

— CRZ DES or RTA CRZ DES page PLANNED DES
prompt (LSK 5R) when ECON PATH DES is planned.
Select DES NOW and press EXECute.

PAGE EXIT

— FORECAST prompt (LSK 6L) displays the DESCENT
FORECAST page.

— RTA prompt (LSK 6R) displays the RTA PROGRESS
page.
— SPEED prompt (LSK 5R) displays the SPD DES page.

E/D ALT - displays end of descent altitude.
TGT SPD - displays computed target speed.

SPD REST - displays most restrictive speed. If the speed re-
striction is the controlling factor, it is highlighted in reverse video.
Restrictions are determined as follows:

— Destination airport speed restrictions minus 10 knots.

— Waypoint speed restriction with a value greater than 210
knots.

— Minimum FLAPS UP operating speed.

PATH DESCENT (PATH DES)

VERT DEV - (after top of descent) displays current deviation
from the computed path in feet.

AT xxxxx — displays next waypoint at which an altitude constraint
occurs. Will also display an existing speed restriction or pre-
dicted speed (small font) and altitude.

TO T/D, TO xxxxx — displays time and distance references as
follows:

— Prior to descent phase, displays computed ETA and dis-
tance to go to top of descent.

— Early descent in progress, displays computed ETA and
distance to go to original top of descent.

— In descent phase, displays computed ETA and distance
to go to the first waypoint with an altitude constrain or an
intermediate top of descent, which ever occurs first.

WPT/ALT — displays waypoint and altitude constraint for vertical
bearing. FPA, V/B, and V/S are determined by this entry. If AT
is blank dashes are displayed.

FPA — displays aircraft’s instantaneous flight path angle.

V/B —displays ground reference vertical bearing between aircraft
and waypoint/altitude constraint measured along great circle from
aircraft to waypoint (not along flight plan path).

V/S — displays vertical speed required to maintain vertical bear-
ing V/B.

DES NOW prompt (LSK 6R) causes the EXECute key to light.
Pressing the EXECute key activates the page displayed.

N N
ECON PATH DES 1/1 ACT ECON PATH DES 11/1

E/D ALT AT FFM E/D ALT AT FFM

4000 4000 4000 4000

TGT SPD TO T/D SPD TO T/D
.720/264 1516.2z/ 3.5NM ﬂlzm 1516.2z/ 3.5NM
SPD REST WPT/ALT SPD REST WPT/ALT
240/10000 FFM/ 4500 240/10000 FFM/4500
FPA VI/B VIS VERT DEV FPA VI/B VIS
0.0 2.7 2630 8Lo 0.0 2.7 2630
__________________ SPEED> ~ SPEED>
<FORECAST DES NOW> <FORECAST RTA>
o J/ o J/

Before top of descent After top of descent
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SPEED DESCENT (SPD DES)

In an airmass descent, the FMC controls the speed, using pitch,
to an FMC-generated economy speed (ECON) or a crew-entered
speed. The FMC protects altitude constraints from missing on
the “LOW” side and warns the pilot if constraints will be missed
on the “HIGH” side. A path prediction is computed by the FMC
and the airplane’s vertical deviation from this path is provided to
the crew on the ADI and CDU DES page. An airmass (speed) or
path descent is automatically started when top of descent is
reached and MCP altitude is set below current altitude. Five
miles prior to top of descent, a RESET MCP ALTITUDE message
is displayed in scratch pad.

PAGE ACCESS

— Press | bes key when ECON SPEED DES is active.
— MANUAL SPD DES page ECON prompt (LSK 5L).

— CRZ DES or RTA CRZ DES page PLANNED DES
prompt (LSK 5R) when ECON SPEED DES is planned.
Select DES NOW and press EXECute.

PAGE EXIT

— FORECAST prompt (LSK 6L) displays the DESCENT
FORECAST page.

— RTA prompt (LSK 6R) displays the RTA PROGRESS
page.
— PATH prompt (LSK 5R) displays PATH DES
The page title can read as follows:
— ECON SPD DES
— xxxKT SPD DES (manually entered speed descent)

E/D ALT - displays end of descent altitude.
TGT SPD - displays computed target speed.

SPD REST - displays most restrictive speed. If the speed re-
striction is the controlling factor, it is highlighted in reverse video.
Restrictions are determined as follows:

— Destination airport speed restrictions minus 10 knots.

— Waypoint speed restriction with a value greater than 210
knots.

— Minimum FLAPS UP operating speed.
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VERT DEV - (after top of descent) displays current deviation
from the computed path in feet.

AT xxxxx — displays next waypoint at which an altitude constraint
occurs. Will also display an existing speed restriction or pre-
dicted speed (small font) and altitude.

TO T/D, TO xxxxx — displays time and distance references as
follows:

— Prior to descent phase, displays computed ETA and dis-
tance to go to top of descent.

— Early descent in progress, displays computed ETA and
distance to go to original top of descent.

— In descent phase, displays computed ETA and distance
to go to the first waypoint with an altitude constrain or an
intermediate top of descent, which ever occurs first.

WPT/ALT — displays waypoint and altitude constraint for vertical
bearing. FPA, V/B, and V/S are determined by this entry. If AT
is blank dashes are displayed.

FPA — displays aircraft’s instantaneous flight path angle.

V/B —displays ground reference vertical bearing between aircraft
and waypoint/altitude constraint measured along great circle from
aircraft to waypoint (not along flight plan path).

V/S — displays vertical speed required to maintain vertical bear-
ing V/B.

DES NOW prompt (LSK 6R) causes the EXECute key to light.
Pressing the EXECute key activates the page displayed.

N ~N
ECON SPD DES 1/1 ACT ECON SPD DES 1/1
E/D ALT E/D ALT
1865 1865
TGT SPD TO T/D SPD TO FFM
.720/264 1516.2z/ 3 .5nNM ﬂ/ﬂm 1518.3z/ 76nNM
SPD REST WPT/ALT SPD REST WPT/ALT
240/10000 @ ------ Jp—— 240/10000 @ ------ [ p——
FPA V/B VIS VERT DEV FPA V/B VIS
0.0 120H1 3.4
___________________ PATH> - PATH»
<FORECAST DES NOW> <FORECAST RTA>

/N /

Before top of descent After top of descent



DESCENT FORECASTS (DES FORECASTS)
Without ACARS

The DES FORCASTS page enables the pilot to enter descent
wind data to more accurately define the descent path and allow

for non-standard conditions.

PAGE ACCESS

— Any DES or CRZ DES page FORECASTS prompt (LSK

6L).
PAGE EXIT

DES

— Press key to return to the descent page.

TRANS LVL — displays the transition level for decent planning
level.

CABIN RATE - displays the computed rate of descent.

TAI ON/OFF — displays the start/stop altitude levels that anti-
ice is expected to be used. This helps the FMCS account for
additional high idle thrust required over the normal decent idle
throttle setting.

ISA DEV - displays the manually entered value to be used for
descent path construction.

QNH —displays value of QNH entered above the transition level
to provide compensation for the differences between pressure
and true altitudes. QNH may be entered in inches of mercury
or in millibars.

LINES 3 through 5 — Allows entries of altitude, wind direction,
and wind speed. Valid entries are sequenced from highest (line
3) to lowest (line 5) altitude and must be more than 100 feet
apart. Incomplete entries are ignored or deleted. Manually
deleting an altitude will delete the corresponding wind data.
Entries may be made in fields displaying dashes.

Sep 1/97 2-145
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Enter the desired
altitude into the
scratch pad.

©OJOJOJ0,

'

\
ACT DES FORECASTS 1/1
TRANS LVL TAIl ON/OFF
Then press LSK 3L B3| FLose = =0 ___j_____
to transfer the = CABIN RATE ISA DEV/QNH
480FPM 10°c/ 1024
scratch pad to ALT. AT WIND- - DIR/SPD
————— —— %[ —KT
= ---_- EELY p—
=l ----- —— %[ -——KT
=
5000
'z N\ /\ /
DES FORECASTS 1/1 :
TRANS LVL TAI ON/OFF Enter known wind
B | FLeso - [——-—- = data into the scratch
CABIN RATE ISA DEV/QNH
B2 | 480rpu 10°c/ 1024 | B2 pad.
ALT--—-—-- WIND----DIR/SPD
= | sbo0 e 000G
B .- ekt | B3 Then press LSK
= ... ekt | B9 3R t(?[ tkr]ansfe(; tr:e
scratch pa o]
E ERASE> E DIR/SPD
(130729 y '
\Af N
DES FORECASTS 1/1
TRANS LVL TAIl ON/OFF
B | FLoso = _____ A
CABIN RATE ISA DEV/QNH
E3 | 480rewm 10°c/ 1024
ALT————— WIND----DIR/SPD
B | s000 130°/ 29kT
=] ---_- ———°/———KT
B3| ----- -/ —--KT
= ERASE>
~ o J
ACT DES FORECASTS 1/1 ¢
TRANS LVL TAIl ON/OFF
B | FLese 0 - J—— =] Press LSK 6R to
CABIN RATE ISA DEV/QNH
B3 | 480rpm 10°c/ 1024 | B3 back out changes.
ALT--—-—-- WIND----DIR/SPD
B3 | so00 130°/ 20«7 | B2 or
= ... o kT | B < Press EXECute to
activate the
B | ----- - --—x7 | BB changes.
= =
o J

IRIRIRIRINI

IR



With ACARS

The DES FORCASTS page enables the pilot to upload descent
wind data to more accurately define the descent path and allow

for non-standard conditions.

PAGE ACCESS

— Any DES or CRZ DES page FORECASTS prompt (LSK

6L).
PAGE EXIT

DES

— Press key to return to the descent page.

TRANS LVL — displays the transition level for decent planning
level.

CABIN RATE - displays the computed rate of descent.

TAI ON/OFF — displays the start/stop altitude levels that anti-
ice is expected to be used. This helps the FMCS account for
additional high idle thrust required over the normal decent idle
throttle setting.

ISA DEV - displays the manually entered value to be used for
descent path construction.

QNH —displays value of QNH entered above the transition level
to provide compensation for the differences between pressure
and true altitudes. QNH may be entered in inches of mercury
or in millibars.

LINES 3 through 5 — Allows entries of altitude, wind direction,
and wind speed. Valid entries are sequenced from highest (line
3) to lowest (line 5) altitude and must be more than 100 feet
apart. Incomplete entries are ignored or deleted. Manually
deleting an altitude will delete the corresponding wind data.
Entries may be made in fields displaying dashes.

REQUEST - initiates an upload when the prompt is available.

000DDDm

NIRRT

DESCENT FORECASTS (DES FORECASTS) CONT

ACT DES FORECASTS 1/1
TRANS LVL TAl ON/OFF
Press LSK 6L to B | FLose =00z __J_____ —
initiate the request. CABIN RATE ISA DEV/QNH
q B3 | 480rpm 10°c/ 1024 | B9
ALT————- WIND----DIR/SPD
E _____ % KT E
= ----- e =
= ----- ——-o-—xT | EEH
DES WINDS
B3 | <rReQUEST =
N S J
ACT DES FORECASTS 1/1
TRANS LVL TAl ON/OFF
FLO50 o[-~ =
CABIN RATE ISA DEV/QNH
480FPM 10°c/ 1024 | BB P LSK 6R
ALT————— WIND--—-DIR/SPD ress Lo to
————— R = upload winds data.
————— —— =% —KT =
————— —— =% KT =
DS
REQ i LoAD> | B3
| FORECASTS UPLINK READY
v N
DES FORECASTS 1/1
TRANS LVL TAl ON/OFF
B | FLesoe 0 0_____/-____ =
CABIN RATE ISA DEV/QNH
B3 | 480rewm 10°c/ 1024 | E59
ALT————- WIND----DIR/SPD
E FL210 078°/ 69KT E
= ----- oo xT | BB
B9 ----- -—-cl-——x7 | EH
DES WINDS
= REQUEST ERASE> | B3
(_DESCENT FORECASTS UPL INK ]
\
ACT DES FORECASTS 1/1 Press LSK 6R to
TRANS LVL TAl ON/OFF back out changes.
FLO50 —memmf oo =
CABIN RATE ISA DEV/QNH
480FPM 10°c/ 1024 | =3 or
ALT—-—-—-—--— WIND----DIR/SPD
FL210 078°/ 69kt | E5 Press EXECute to
- -
_____ IR Iy — | activate the
changes.
————— - j-—_xT | B3
DES WINDS
<REQUEST =
J
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HOLD (RTE HOLD)
(U10.0 AND U10.1 VERSIONS)

The RTE HOLD page provides a means of selecting a holding pat-
tern fix point from the aircraft’s present position (PPOS) or from
any other fixed geographical points in the flight plan or Nav Data
Base. When a holding fix in the flight plan is entered, the MOD
RTE HOLD page is displayed. The MOD RTE HOLD page provides
complete specification of the holding pattern parameters. When a
preplanned hold is stored in the Nav Data Base for the entered hold
fix, the preplanned hold parameters are displayed automatically.
The hold must be made active in the route with the EXEC key. The
hold can be exited using the prompt on the ACT RTE HOLD page
or by executing the direct-to function to a downsteam waypoint
while flying the hold pattern. An RTE HOLD page is not generated
for procedure holds.

PAGE ACCESS — RTE LEGS PAGE

— Press key to display the RTE LEGS page 1 with no
previously entered holding patterns in the flight plan.

— RTE HOLD page NEXT HOLD prompt (LSK 6L).
PAGE EXIT

— Entering a waypoint into the box prompt (LSK 6L) displays
RTE HOLD page.
— PPOS prompt (LSK 6R) displays RTE HOLD page.

For a description of the fields in lines 1 through 5 of the RTE
LEGS page, refer to the RTE LEGS discription on page 2-123.

Box prompts: Allows manual entry or line selection of a way-
point.

PPOS - initiates a holding pattern from present position.

PAGE ACCESS — RTE HOLD PAGE

N ™
ACT RTE LEGS 1/6 ACT RTE HOLD 1/1
1° 40NM F1X T
.720/FL290 PPOS ‘w
111° . 4NM TURN DIR FIX ETA
SPI .720/FL290 1448 .3z
135° 46NM INBD CRS EFC TIME
NTM .720/FL290 111° [ 4
093° 39NM LEG TIME HOLD AVAIL
NTM39 264/FL190 1.5MIN 0+47
093° 17NM LEG DIST BEST SPEED
RUD 264/13000 ——.-NM 264KT
———————— HOLD AT-—————-——— e
ooooo PPOS> <NEXT HOLD EXIT HOLD>
- J J
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— Entering a valid holding fix or HOLD AT xxxxx into the box
prompt (LSK 6L) on the RTE LEGS page.

— PPOS prompt (LSK 6R) on the RTE LEGS page.
— NEXT PAGE/PREVIOUS PAGE keys on other RTE HOLD pages.

PAGE EXIT

— NEXT HOLD prompt (LSK 6L).
— Exiting the current hold.

FIX — holding fix inserted in the route.

TURN DIR — turn direction defaults to right “R”. May be manually
changed to left “L”.

INBD CRS - inbound course for holding pattern. May be manually
entered or contained in the data base.

LEG TIME - defaults to 1.5 minutes above 14,000 feet, and 1 minute
at or below 14,000 feet unless a custom performance data base
contains different defaults. May be manually changed. If a value is
entered, LEG DIST will be dashes.

LEG DIST — defaults to dashes unless data is contained in a custom
performance data base. May be manually changed. If a value is
entered, LEG TIME will be dashes.

TGT SPD - defaults to value in BEST SPEED. May be manually
changed. Field is highlighted in reverse video when the hold is ac-
tive.

FIX ETA — displays computed time that the fix waypoint will be
passed again.

EFC TIME — entered time estimate that the hold will be exited. Field
is blanked when GMT is later than the displayed EFC TIME.

HOLD AVAIL - displays the time available for the hold that allows
reaching the destination with the required reserve fuel quantity.

BEST SPEED - displays the best speed for the current holding pat-
tern altitude and conditions. This value may exceed regulatory maxi-
mum speed.
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To initiate a hold at present position

(no holding patterns entered into the route)

~
ACT RTE LEGS 1/6
111° 40NM
.720/FL290 | B Press LSK 6R to
111° 3.4NM P
SPI 0 /EL290 = |n|t|at? a h_?_ld at
135° 46NM present position.
NTM .720/FL290 | B2
093° 39NM
NTM39 264/FL190 EEB
093° 17NM
RUD 264/13000 =
———————— HOLD AT-—---————-
00ooo prPos> | B3
o ¢ J
\
RTE  HOLD 171
FlX T .
PPOS Gﬂiﬁ B3 Make any valid
TURN DIR FIX ETA Chan es at th|s
1448 .3z E pointg
INBD CRS EFC TIME .
111° R =
LEG TIME HOLD AVAIL
1.5MIN 0+47 | BB
LEG DIST BEST SPEED
. -NM 264KT E
<NEXT HOLD =

!

Press EXECute to activate the hold.

000O0mo

¢ ~N

ACT RTE HOLD 1/1

PPOS "

TURN DIR

INBD CRS
111°

LEG TIME
1.5MIN

LEG DIST
——.-NM

<NEXT HOLD

FIX ETA
1448 .3z
EFC TIME
[ 4

HOLD AVAIL
0+47

BEST SPEED
264KT

EXIT HOLD>
/

To exit the hold

HOLD (RTE HOLD) CONT

(U10.0 AND U10.1 VERSIONS)

To exit an active hold

Press LSK 6R.

ACT RTE  HOLD 1)
=Y " il | =
=" 1428 37 | B2
E l]l-lj\l-gD CRS EFC_‘l_'ll\_/li E
=N PR LR Akt | B2
=| e R e
B3 | <nexT HOLD  EXIT HoLD> | BB

\ J

( RTE  HOLD 1)
= | ohes "t | =
=" 1428 37 | B2
E l]l-lj\l-gD CRS EFC_‘l_'ll\_/li E
= s HORE Aot | B2
S| e | e
B3 | <nexT HOLD  Ex1T ArRmED | BB

\ J

Press EXECute to exit the hold and
continue with the activate the route.

press LSK 6R.

00000

ACT RTE HOLD 1/1 h
= | o "l | =
=0 | B
E l::-]N-gD CRS EFC_‘I_'lI\_/Ii E
SRS e T =
I =
B | «ext voo ENEENNE | S

- J

EXIT ARMED will remain highlighted until
the aircraft passes the the hold FIX point
and continues with the active route.
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To initiate a hold at a waypoint in flight plan

HOLD (RTE HOLD) CONT
(U10.0 AND U10.1 VERSIONS)

(no hold points entered into the route)

HOLD

~
ACT RTE LEGS 1/6
111° 40NM
.720/FL290
111° 3.4NM
SPI .720/FL290
135° 46NM
NTM .720/FL290
093° 39NM
NTM39 264/FL190
093° 17NM
RUD 264/13000
———————— HOLD AT-—————-———
goooo PPOS>
\— ¢ J
ACT RTE LEGS 1/6
1° 40NM
.720/FL290
111° 3.4NM
SPI .720/FL290
135° 46NM
NTM .720/FL290
093° 39NM
NTM39 264/FL190
093° 17NM
RUD 264/13000
———————— HOLD AT-—————-———
ooooo PPOS>
\RUD
~ ™
RTE HOLD 1/1
FIX TGT SPD
RUD 264KT
TURN DIR FIX ETA
R 1513 .4z
INBD CRS EFC TIME
093° [ 4
LEG TIME HOLD AVAIL
1.0MIN 0+41
LEG DIST BEST SPEED
——.-NM 264KT
<NEXT HOLD
-

Revision 1

pad.

D0ODDD

pad

IRIRIRIRIN

= Make

changes at this

point.

IRIINI

Press LSK 5L to se-
lect the RUD way-
point to the scratch

Press LSK 6L to
transfer the scratch

prompts.

the box

any valid

2-149

TDM 2024

v

Press EXECute toincorporate
the hold into the flight plan.

'

~
ACT RTE LEGS 1/6
1° 40NM
= m .720/FL290 | BB
111° 3.4NM
B | spi .720/FL290 | B3
135° 46NM
B | NnT™ .720/FL290 | B2
093° 39NM
EEB NTM39 264/FL190 EEB
HOLD AT 17NM
=3 RUD 264/13000 =
= RTE DATA> | BE5
o J

To add more hold points (maximum of five at any one
time) into the flight plan, select the NEXT HOLD prompt
(LSK 5L) and enter additional hold points using any of
the described methods.



I0ooon 000D
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To initiate a hold at a waypoint not in the flight plan

(no hold points entered into the route)

HOLD

~
ACT RTE LEGS 1/6
111° 40NM
.720/FL290
111° 3.4NM
SPI .720/FL290
135° 46NM
NTM .720/FL290
093° 39NM
NTM39 264/FL190
093° 17NM
RUD 264/13000
———————— HOLD AT-—————-———
goooo PPOS>
\}NO ¢ )
\
ACT RTE LEGS 1/6
1° 40NM
.720/FL290
111° 3.4NM
SPI .720/FL290
135° 46NM
NTM .720/FL290
093° 39NM
NTM39 264/FL190
093° 17NM
RUD 264/13000
———————— HOLD AT-—————-———
ooooo PPOS>
\LNO ¢ D
\
ACT RTE LEGS 1/6
1° 40NM
.720/FL290
111° 3.4NM
SPI .720/FL290
135° 46NM
NTM .720/FL290
093° 39NM
NTM39 264/FL190
093° 17NM
RUD 264/13000
———————— HOLD AT-—————-———
ooooo PPOS>
\LNO D

Enter a waypoint into
the scratch pad.

=

= OO

=

=
=

= Press LSK 6L to

transfer the scratch
= pad to the box
B3 prompts.

=
=
=

B3 Select the point in
the flight plan to in-
sert the hold loca-
tion.

=
=
=

HOLD (RTE HOLD) CONT
(U10.0 AND U10.1 VERSIONS)

Make any valid =
changes at this E3
point. =
=
=
=
=
=
=
=
=]
=

'

- N
RTE HOLD 1/1
FIX TGT SPD

LNO 264KT
TURN DIR FIX ETA
R 1513.4z
INBD CRS EFC TIME
091-° -7
LEG TIME HOLD AVAIL
1.0MIN 0+41
LEG DIST BEST SPEED
——.-NM 264KT
<NEXT HOLD
- ¢ J
Press EXECute toincorporate
the hold into the flight plan.
\
ACT RTE LEGS 1/6
1° 40NM
.720/FL290
111° 3.4NM
SPI .720/FL290
135° 46NM
NTM .720/FL290
093° 39NM
NTM39 264/FL190
093° 17NM
RUD 264/13000
"""""""" RTE DATA>
\HOLD AT LNO D

D0ODDD

IRIRIRIRIN

To add more hold points (maximum of five at any one
time) into the flight plan, select the NEXT HOLD prompt
(LSK 5L) and enter additional hold points using any of
the described methods.

Revision 1
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HOLD (RTE HOLD) CONT.
(U10.2A THRU U10.4 VERSIONS)

With Quadrant/Radial

ACT RTE HOLD 1/3
F1X SPD/TGT ALT
210/FL230
QUAD /RADI AL FIX ETA
NE/030° 1424 .5z
INBD CRS/DIR EFC TIME
-——==-Z

LEG TIME HOLD AVAIL
0+48
LEG DIST BEST SPEED

<NEXT HOLD EXIT HOLD>

QUAD/RADIAL —the QUAD is a compass direction defined in the
chart to the right, and the RADIAL is the reciprocal of the inbound
course (except when the hold is placed on a PBD waypoint from
a VHF navaid). Manual entry of a quadrant and radial causes the
INBD CRS/DIR to be computed and displayed.

When the hold is placed on a PBD waypoint from a VHF navaid,
the RADIAL is the bearing of the waypoint and is not changable.
The INBD CRS is computed and displayed, however, it may not
be the reciprocal. Manual entries of QUAD in this case must
correspond to the displayed INBD CRS.

The RADIAL and the INBD CRS are referenced to the MAG/
TRUE cockpit switch. An entry made with the MAG/TRUE switch
in the true north position is displayed with the “T* suffix.

SPD/TGT ALT — Manual entry of a speed/target altitude constraint
is also displayed on the RTE LEGS page and will cause the hold
page to be updated as required.
Allowable entries of SPD are as follows:
e For 737-300/400/500 aircraft — 100 to 340 knots.
e For 737-600/700/800 aircraft — defined in the loadable Perf
Data Base.

For U10.2A and U10.3, all values of QUAD/RADIAL, INBD CRS/
DIR, and LEG TIME are displayed in large font.

For U10.4, manual entries and database entries are displayed in
large font. FMC predicted values are in small font.

Revision 3 2-150.1/(2-150.2 blank) TDM 2024

DIR — A right-turn on the inbound course is the default
direction when not specified.

For U10.2A and U10.3, the default LEG TIME is 1.5 min
above 14,000 ft and 1 min at or below 14,000 ft.

For U10.4, the default LEG TIME is 1.5 min above
14,200 ft and 1 min at or below 14,200 ft.

TGT ALT must be less than or equal to the CRZ ALT.

NOTE: If an altitude constraint has not been specified for
the holding pattern, and the predicted altitude at
the hold waypoint is the CRZ ALT, then the hold
will be at the CRZ ALT. If CRZ ALT is changed,
the cruise holding altitude will also change.

Holding INBD CRS Holding Qudrant

180 thru 202 N
203 thru 247 NE
248 thru 292 E
293 thru 337 SE
338 thru 022 S
023 thru 067 SW
068 thru 112 w
113 thru 157 NW
158 thru 180 N



APPROACH REFERENCE (APPROACH REF)

The APPROACH REFERENCE page provides information
related to the state of the aircraft and the runway/ap-
proach procedure in the active flight plan.

PAGE ACCESS

— Press

— INIT/REF INDEX page APPROACH prompt (LSK
5L).

key while in flight.

PAGE EXIT

— INDEX prompt (LSK 6L) displays the INIT/REF IN-
DEX page.

— ALTN DEST prompt (LSK 6R) displays the ALTN
DEST page (airlines selectable option).

GROSS WT - displays the instantaneous gross weight.
To estimate landing speeds, estimated gross weight may
be manually entered. Reverts to computed value when
exiting page. Box prompts are displayed if the computed
value is not valid.

GA N1 - displays GA N1 limits.

LANDING REF - the selected landing reference is high-
lighted in reverse video (airline selectable option on
737-600, 737-700, and 737-800 aircraft).

RUNWAY LENGTH (line 4) — displays the runway length
whenever the runway is specified in the active flight plan.
The header displays the runway identifier.

APPROACH (line 5) — displays the radio tuning frequency
and facility identifier from the NDB. The header displays
the approach identifier.

FLAPS —displays flaps detent values (maximum of three)
used to compute the corresponding values of VREF.
Flaps values are as follows:

— For 737-300, 737-400, and 737-500, the displayed
values are 15, 30, and 40 degrees.

— For 737-600, 737-700, and 737-800, the displayed
values are determined by the Model/Engine data
base.

Revision 3 2-151/(2—-152 blank) TDM 2024

APPROACH REF 1/1 h APPROACH REF 1/1

GROSS WT FLAPS VREF GROSS WT FLAPS VREF
104 .7 15° 138KT 104 .7 15° 138KT
GA N1 GA N1

86.4/ 86.4% 30° 131KT 86.4/ 86.4% 30° 131KT
LAND ING REF LANDING REF
JoId3/ ONH 40° 128KT < / QNH 40° 128kT
KSTL3OL WIND CORR KSTL3OL WIND CORR
10018FT3053Mm +5KT 10018F73053Mm +5KT
ILS30L FRONT CRS ILS30L FRONT CRS

109.70 ISTL 2995 109.70 ISTL

<INDEX ALTN DEST> <INDEX
/

ALTN DEST>

U10.0 and U10.1 U10.2A and U10.3

APPROACH REF 1/1
GROSS WT FLAPS VREF
104 .7 15° 138KT
LANDING REF
< /QNH 30° 131KT
KSTL30OL
10018FT3053m 40° 128KT
ILS 30L/CRS FLAP/SPD
109.701STL/299- - ==
WIND CORR

<INDEX ALTN DEST>

ulo0.4

VREF — computed values of vertical speeds are displayed for each
flaps setting displayed in FLAPS field. Manually entered values are
displayed in large font, and for EFIS equipped aircraft, these values
are sent to the EFIS speed tape.

— For 737-300, 737-400, and 737-500, valid speed entries are
90 to 200 knots.

— For 737-600, 737-700, and 737-800, the displayed values
are determined by the Model/Engine data base.

WIND CORR — wind correction defaults to +5 knots. The displayed
value is added to the values of VREF for the overall speed at the
displayed FLAPS setting. Manual entry of values from 0 to 20
knots may be made.

FRONT CRS —displays the front course when APPROACH displays
an ILS, localizer, or localizer backcourse. The displayed course is
suffixed with a “T” when referenced to true north.



The POS REF page displays the longitude and latitude reported
by the FMC, each IRS (when in the NAV mode), the reference
GPS (if installed), and the combined radios. This page also dis-
plays the FMC computed ground speed and the IRS ground
speed. POS REF values may be line selected to the scratch pad
for use on the POS INIT page 1 as a reference position to the

POSITION REFERENCE (POS REF)

IRS alignment function.

pooom@

00DDDD

INIT
REF

\d

INIT/REF INDEX 1/1 h
<IDENT NAV DATA>
<POS MSG RECALL>
<PERF ALTN DEST>
<TAKEOFF
<APPROACH SEL CONFIG>
<OFFSET MAINT>

o J
!
POS INIT 1/3

LAST POS
N51°28.3 WO00°27.7
REF AIRPORT

GATE

_____ SET IRS POS
0ooe00 .0 DOOC-e0O0.0

GMT-MON/DY SET IRS HDG

1357.2z 06/17 ——="

Press NEXT PAGE key.

poooma

D0DDDD

Any line may be selected to the scratch
pad for transfer to other data pages.

Press LSK 5L to se-
lect GPS R position
data to the scratch
pad.

*

*

Pressing LSK 4R will
transfer the scratch pad
to the SET IRS POS
field for IRS alignment.

* — Airlines Selectable Options.

Sep 1/97

2-153

The INDEX prompt (LSK 6L) may be selected to
move to other pages, or the ROUTE prompt (LSK
6R) may be selected to display the ROUTE pages.

TDM 2024

IRIRIRIRINI DOODDD

000O0mo

!

4 I
POS REF 213
FMC POS GS
N51°28.2 W000°27.1  OKT
IRS L
N51°28.0 W000°27.2  1kT
IRS R
N51°28.2 W000°27.1  OKkT
GPS L
N51°27.7 W000°26.6
GPS R
N51°27.9 W000°26.8
RADIO
\ Y,
v
-~ ~
POS REF 213
FMC POS GS
N51°28.2 W000°27.1  OKT
IRS L
N51°28.0 W000°27.2  1kT
IRS R
N51°28.2 W000°27.1  OkT
GPS L
N51°27.7 W000°26.6
GPS R
N51°27.9 W000°26.8
RADIO
( N51°27.9 W@@f 26.8 J
Press PREV PAGE key.
@ POS INIT 173
LAST POS
N51°28.3 W000°27 .7
REF AIRPORT
GATE
SET IRS POS
000°00 .0 0000°00.0
GMT-MON/DY SET IRS HDG
1357.27 06/17 o
< INDEX ROUTE>

\N51°27.9 W000°26.8

DODOOomao D0ODDD

00000



The POS SHIFT page displays the position difference between
the FMC(s) and available sensors with respect to the computed
FMC position displayed on line 1 of the POS REF page.

The POS SHIFT key allows the FMC position to be updated to
any of the sensor positions displayed. Such updating is not
normally required. A navaid radio performing poorly enough to
corrupt the FMC position would be identified with a message,
and the data ignored.

The required and actual navigation performance values are also
displayed. This value may be the default value for the current
phase of flight, the RNP for the active leg (as defined in the
NDB, or a manual entry.

When the update is performed, the primary FMC position is up-
dated, then the secondary FMC and sensor positions are up-
dated relative to the primary FMC position.

PAGE ACCESS

— PREV PAGE key while on the POS INIT page.
— NEXT PAGE key while on the POS REF page.

PAGE EXIT
— INDEX prompt (LSK 6L) displays the INIT/REF INDEX
page.
— NAV STATUS prompt (LSK 5R) displays the NAV STA-
TUS page.

Once a sensor is selected, the associated position data is
highlighted, and the data is not updated until the EXECute key
is pressed.

To deselect a choice, use the CANCEL prompt (LSK 6R).

To change a selection, select a new sensor prior to pressing
the EXECute key.

POSITION SHIFT (POS SHIFT)

Press the line select
key adjacent to the
desired sensor.

The position data for the
selected sensor is high-
lighted and the EXECute
key lights.

Sep 1/97

INIRURIRiRI

INRIRITRINI

INIRIRIRINI

4 N
POS SHIFT 3/3
FMC-L FMC-R
<325°/0.0Nm  325°/0.2nm> | B9
GPS-L GPS (L) GPS-R
<292°/1.8Nnm  297°/1.9nm> | B3
IRS-L IRS(2) IRS-R
<279°/2.5nm  257°/2.2nm> | B3
RNP/ACTUAL RAD IO
1.70/0.25NM  079°/0.1nm> | B3
“““““““ NAV STATUS> | =3
< INDEX =
o l J
. ~
POS SHIFT 3/3
FMC-L FMC-R
<325°/0.0Nm  325°/0.2nm> | B3
GPS-L GPS (L) GPS-R
<292°/1.8Nnm  297°/1.9nm> | B9
_ IRS(2) IRS-R
NM 257°/2.2nm> | B3
RNP/ACTUAL RAD IO
1.70/0.25NM  079°/0.1nv> | B3
“““““““ NAV STATUS> | =3
< INDEX CANCEL> | 5
- l J
Press the EXECute key.
. ~
POS SHIFT 3/3
FMC-L FMC-R
<030°/0.0NmM  045°/0.0Nm> | B3
GPS-L GPS (L) GPS-R
<075°/4.3nm 080°/3.7nm> | B3
IRS-L IRS(2) IRS-R
<030°/0.0Nm 065°/3.8nm> | B
RNP/ACTUAL RAD IO
1.70/0.15NM 079°/5.9nm> | B9
————— UPDATE COMPLETE----

NAV STATUS> | 95
< INDEX —
o J
2-154 TDM 2024



REFERENCE NAVIGATION DATA (REF NAV DATA)

The REF NAV DATA page displays runway data from the perma-
nent data base, or waypoints, navaids, and airports in any data
base. This page also provides the capability to enter waypoints,
navaids, and airports to a temporary data base.

The temporary nav data base may contain the following maximum
number of entries:

e 20 waypoints (40 waypoints U10.3)

e 40 navaids

e 6 airports

The temporary data base is shared between the REF NAV DATA
and SUPP NAV DATA pages. Entries are maintained until
completion of the current flight or FMC power has been off for
more than 10 seconds.

PAGE ACCESS
— NAV DATA prompt (LSK 1R) on the INIT/REF INDEX page.

PAGE EXIT

— INDEX prompt (LSK 6L) displays the INIT/REF INDEX
page.

— SUMMARY prompt (LSK 2R) displays the NAV SUMMARY
page.

— NAV OPTIONS prompt (LSK 6R) displays the NAV OP-
TIONS page.

WPT/AIRPORT/NAVAID IDENT - Identifiers are entered into the
scratch pad and line selected to the appropriate field. To display
a runway, the airport must be entered. Entries that are not con-
tained in the permanent data base result in a page displayed with
box prompt in the appropriate fields. Runway data cannot be
entered or altered in any data base.

Waypoints may be entered as latitude/longitude, reference na-
vaids, or radial and distance. Radials referenced to true north
are suffixed by the letter T.

If an addition is attempted when the temporary data base is full,
the message DATA BASE FULL is displayed. Space may be
made by deleting unwanted temporary waypoints. Waypoints in
the flight plan or used on the FIX INFO page, and history way-
points on the PROGRESS page cannot be deleted

Revision 2 2-155 TDM 2024

To Display Airport Data

Enter the airport identifier.

Press LSK 2L to
transfer the
scratch pad to the
AIRPORT IDENT
field and display
the airport identi-
fier REF NAV
DATA page.

l

~
REF NAV DATA
WPT IDENT NAVAID IDENT
=] -
AIRPORT IDENT
=l ---- SUMMARY>
= FLT PLNS>
=
=
E=| <INDEX NAV OPTIONS>
(_EGLL l y
\
REF NAV DATA
WPT IDENT
= -----
AIRPORT IDENT
B3 | EGLL
LATITUDE LONGITUDE
3| N51°28.2 Wo00°27 .1
ELEVATION
=3 80FT
MAG VAR
= | wos
B | <INDEX
|\ /

D0OO0DD

IRIRIRITRINI

*

FLT PLNS* — the flight plans prompt displays
the FLIGHT PLAN SUMMARY page (U10.3

and Pilot Defined Company Route option).



00000 D

DOmoom

DOOOD@D

Enter the runway identifier.

mlujefolu
)

Enter the airport identifier.

N
REF NAV DATA
WPT IDENT NAVAID IDENT
AIRPORT IDENT
e SUMMARY>
<INDEX NAV OPT |ONS>
RW10L
S y,
v
\
REF NAV DATA
WPT IDENT
RW10L
AIRPORT IDENT
odoog
LATITUDE LONGITUDE
ELEVATION
LENGTH
<INDEX
. J
\
REF NAV DATA
WPT IDENT
RW10L
AIRPORT IDENT
fal
LATITUDE LONGITUDE
ELEVATION
LENGTH
<INDEX
EGLL )

000D0DMm

00000

D0ODDD

Press LSK 1L
to transfer
the scratch
pad to WPT
IDENT.

Press LSK
2L to trans-
fer the
scratch pad
to AIRPORT
IDENT.

To Display Runway Data

REF NAV DATA (CONT.)

A

A

When entering a
waypoint and se-
lecting it to field
1L, the REF NAV
DATA waypoint
page is displayed.

Sep 1/97

\
REF NAV DATA
RUNWAY |IDENT
B3| rwioL =
AIRPORT IDENT
B | ecLL =
LATITUDE LONGITUDE
B3| ns51°28.6 wooo°28.9 | B3
ELEVATION
E 78FT E
LENGTH
= 12802F73902v | B3
B3| <inoEx =
\ J
To Display Waypoint Data
\
REF NAV DATA
WPT IDENT
= | JEFFY =
= =
LATITUDE LONGITUDE
B | oooeoo.o ooooeoo. 0| B9
MAG VAR
=] ---° =
REF IDENT RADIAL DIST
= Al LU I
= | <inDEX =
4

After all required data is entered (box
prompts), the EXECute key lights. Pressing
EXECute adds the waypoint to the temporary
data base.

2-156
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REF NAV DATA (CONT.)

To Display Navaid Data

Navaid classifications can be found in the Jeppesen Airway Manual.
Enter the navaid identifier, then press LSK 1R to transfer the Navaid classification possibilities are:
scratch pad to NAVAID IDENT.

A navaid can be entered into the temporary data base by com-
pleting all of the fields and pressing the EXECute key.

V T H B
T A A T
REF NAV DATA h VOR (optional}— L Voice Weather Capability (optional)
NAVAID IDENT
DET A — Automatic Weather Broadcast
CLASS
VDHW B — Scheduled Broadcast
LATITUDE LONGITUDE
N51°18.2 EQ00°35.9
FREQ ELEVATION X
117 .30 700FT Co_Located Equipment A|t|tude ClaSS
MAG VAR
W 05° D — DME H — High Altitude
<INDEX | — ILS/DME L — Low Altitude
\ y M — Military TACAN T — Terminal
T — TACAN U — Undefined

NOTE: If V is the first character, it must be
followed by a D or a T.
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To Display Flight Plan Database

(U10.3)

The Flight Plan Database (airlines selectable option) may contain
up to 20 pilot defined company routes (1000 waypoints). These
routes are loadable on the aircraft using the standard ARINC 615

loader.

Flight plans are listed in sequence according to the data base

they are stored in.

entries.

Multiple pages may be required to list all

D0ODDD

o

REF NAV DATA
WPT IDENT NAV

AIRPORT

<INDEX

IDENT

NAV OPT IONS>

AID IDENT

SUMMARY>
FLT PLNS>

~

mmm,mm

J

\ 4

-

—
FLIGHT PLAN SUMMARY 1/1

~\

SUPP NAV DATA
ROUTE1
ROUTE2
FLIGHT PLAN NAV DATA
GRRSEA
GRRSTL

<INDEX

Revision 2

REF NAV DATA (CONT.)
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SUPPLEMENTAL NAVIGATION DATA (SUPP NAV DATA)

The SUPP NAV DATA page displays runway data from the perma-
nent data base, or waypoints, navaids, and airports in any data
base. This page also provides the capability to enter waypoints,
navaids, and airports to a temporary data base.

The temporary nav data base may contain the following maximum
number of entries:

e 20 waypoints (40 waypoints U10.3)

e 40 navaids

e 6 airports

The temporary data base is shared between the REF NAV DATA
and SUPP NAV DATA pages. Entries are maintained until
completion of the current flight or FMC power has been off for
more than 10 seconds.

PAGE ACCESS

— NAV DATA prompt (LSK 1R) on the INIT/REF INDEX page
when “SUPP” is entered into the scratch pad prior to selec-
tion, and the airplane is on the ground.

PAGE EXIT

— INDEX prompt (LSK 6L) displays the INIT/REF INDEX
page.

— SUMMARY prompt (LSK 2R) displays the NAV SUMMARY
page.

— NAV OPTIONS prompt (LSK 6R) displays the NAV OP-
TIONS page.

Refer to the REF NAV DATA page for data entry procedures.

Prior to making entries into temporary data base, the effectivity
date for when the FMCS can use the data must be entered.

~\

SUPP NAV DATA

. WPT IDENT NAVAID IDENT
Enter the date into

the scratch pad, AIRPORT IDENT

SUMMARY>
then press LSK 3R E EFF FRM MON DY/YR
= 000 00/00

AEEOO =
N[00 N p—

3| <INDEX
(_APR14/00

00ODDD

\
SUPP NAV DATA
WPT IDENT NAVAID IDENT
AIRPORT IDENT
————— SUMMARY>
EFF FRM MON DY/YR
APR 14/00

D0OOooD

______________ DELETE ALL
<INDEX SUPP DATA>

o J

I0DDDD

Selecting the SUMMARY prompt (LSK 2R) displays all SUPP
and TEMP nav data base entries.

To delete all entries on the SUPP NAV DATA page, select the
DELETE ALL SUPP DATA prompt (LSK 6R) and then press
the EXECute key.

NOTE: This feature is not available once a route has been
entered.

Individual entries may be deleted using the DEL key.

The supplemental data base effectivity date entered also ap-
pears on the IDENT page.

IDENT 12 ) [ IDENT 1/3 )
MODEL ENG RATING MODEL ENG RATING
737-600 22K 737-600 22K
NAV DATA ACTIVE NAV DATA ACTIVE
MON1930501 APRO7MAY04/99 MON1930501 APRO7MAY04/00

MAYQ®5JUNG1/99 MAYD®5JUNOG1/00
OP PROGRAM OP PROGRAM

549849-006 (U1l0.2A) 549849-007 (U1l0.3)
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SUPP DATA SUPP DATA
APR 14/99 APR 14/00
<INDEX POS INIT> <INDEX POS INIT>
J o J/
PRE U10.3 POST U10.3



With ACARS Option Selected
(Airlines selectable option)

The REQUEST and REPORT prompts allow supplemental data
base information to be communicated between the aircraft and the
ground station.

Select the REPORT prompt (LSK 4L) to send a copy of
the SUPP NAV DATA base to the ground station.

NOTE: The REPORT prompt is available only when the
SUPP NAV DATA base contains data.

SUPP NAV DATA (CONT.)

Select the REQUEST
prompt (LSK 4R) to
request a copy of the
SUPP NAV DATA
base from the ground
station.

The REQUEST
prompt remains high-
lighted until comple-
tion.

The completion of the
upload is indicated by
the REQUEST prompt
changing and a mes-
sage in the scratch
pad.

Sep 1/97

I00DDD I0D0Dm

I00DDD

\
SUPP NAV DATA

WPT IDENT NAVAID IDENT

AIRPORT IDENT
SUMMARY>
EFF FRM MON DY/YR
000 0o/00
SUPP NAV
REQUEST>

<INDEX
APR14/00

y

\
SUPP NAV DATA

WPT IDENT NAVAID IDENT

AIRPORT IDENT
SUMMARY>
EFF FRM MON DY/YR
0oo oov0o

SUPP _NAYV

REOQUES

<INDEX
APR14/00

A\

\
SUPP NAV DATA

WPT IDENT NAVAID IDENT

AITRPORT IDENT

SUMMARY>
EFF FRM MON DY/YR
APR 14/00
SUPP NAV
REQUEST>

______________ DELETE ALL
<INDEX SUPP DATA>

NAV DATA UPLINK )

2-160
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SELECT DESIRED WAYPOINT (SELECT DESIRED WPT)

The SELECT DESIRED WPT pages provide a means to distin-
guish between waypoints that have the same identifier. The sys-
tem may contain up to 12 waypoints with the same identifier. Line
selecting the desired waypoint automatically returns the CDU dis-
play to the page where the waypoint was entered, and the se-
lected waypoint is inserted where the previous attempt was made.

PAGE ACCESS

— Automatically displayed when a non-unique waypoint is en-
tered on a page.

PAGE EXIT

— NEXT PAGE/PREVIOUS PAGE keys when multiple pages
exist.

— Selection of the desired waypoint (LSK 1L through LSK 6L).

Waypoints are displayed in order from closest to farthest from the
reference point.

The reference position is defined as follows:

e If amodis being made to an RTE or RTE LEGS page which
does not affect the GOTO waypoint, then the reference posi-
tion is defined as the latitude/longitude of the waypoint pre-
ceding the entered waypoint.

e All other operations including DIR-TO and INTC use PPOS.

~
SELECT DESIRED WPT 1/1
ENO VOR

114.8 N40°38.0 W064°31.5
ENO DME

112.4 N44°27.4 E101°15.7
ENO VORTAC

118.6 N50°45.2 WO070°12.2

IRIRIRIRIN

I00D0DD
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The SELECT DESIRED RTE page provides a means to distin-
guish between non—unique route identifiers stored in different data
bases. Line selecting the desired route source automatically re-
turns the CDU display to the RTE page, and the selected route is
inserted in the CO ROUTE line.

PAGE ACCESS

— Automatically displayed when a non-unique route identifier
is entered on the RTE page.

PAGE EXIT
— Selection of the desired route (LSK 1L through LSK 3L).

Non-unique route identifiers are displayed for each data base
they are contained in.

If an identifier is not stored in a particular data base, that data
base header will not appear on the display.

SELECT DESIRED RTE 1/ 1\
E B'F:’IIEEI\F/I(A)NENT NAV DATA E
E BII;II_éEST PLAN NAV DATA E
= sfisfo T =
= =
= =
= =

o J/

SELECT DESIRED ROUTE (SELECT DESIRED RTE)
(U10.3) PILOT DEFINED COMPANY ROUTE OPTION

Revision 2

2-162

TDM 2024



N1 LIMIT SELECTION (N1 LIMIT)
(U10.0 VERSION)

The N; LIMIT page provides manual selection of the N; limit data
that is displayed on the N; indicator bug and sent to the auto-
throttle. Values of N limits are displayed for the current conditions.

PAGE ACCESS

— Press key

PAGE EXIT

— Press any mode key

AUTO/GA/CON/CLB/CRZ — the <ACT> prompt indicates which set
of N; values are currently being used by the system. When AUTO
is active, the FMC automatically selects the N; values.

CLB-1 and CLB-2 (LSK 6L or LSK 6R) — the <SEL> prompt indi-
cates which climb thrust restrictions are used. Climb thrust reduc-
tions may be removed by pressing the delete key, then pressing the
appropriate LSK (6L or 6R) to remove the <SEL> prompt.

e CLB-1 approximates a 3% reduction to 10,000 ft, then gradual
thrust increase to normal climb N; at 15,000 ft.

e CLB-2 approximates a 6% reduction to 5,000 ft, then gradual
thrust increase to normal climb N; at 15,000 ft.

T/R ALT - thrust reduction altitude may be overwritten.
(Takeoff Profile option) (airlines selectable option)

~ N
N1 LIMIT 1/1

T/IR ALT

AUTO <ACT> 1642FT
GA 91.7/ 91.7%
CON 89.5/ 89.5%
CLB 89.5/ 89.5%
CRZ 87.5/ 87.5%
—————— REDUCED CLB-———-———
CLB-1 <SEL> CLB-2
o J

NOTE: If the N; LIMIT page is used to manually select an N1 set-
ting (e.g. GA, CONCLB, or CRZ), automatic selection re-
sumes when the autopilot changes autothrottle or pitch
modes.
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N1 LIMIT SELECTION (N1 LIMIT) CONT.
(U10.1 AND LATER VERSIONS)

The N; Limit page provides manual selection of the N; limit data
that is displayed on the N; indicator bug and sent to the auto-
throttle. Values of N limits are displayed for the current conditions.
Takeoff thrusts, thrust bump (when available), and climb thrusts
may be selected while on the ground as part of pre—flight inititaliza-
tion.

PAGE ACCESS

— Press key

— PERF INIT page N1 LIMIT prompt (LSK 6R) (U10.1/U10.2)
— TAKEOFF REF page N1 prompt (LSK 6R) (U10.2)

PAGE EXIT

TAKEOFF prompt (LSK 6R) (on the ground)
PERF INIT prompt (LSK 6L) (on the ground)
Press any mode key (in the air)

ON THE GROUND

SEL/OAT (assumed/actual outside air temperature) — enter the as-
sumed temperature to enable a reduced thrust takeoff. When a
value is entered, values for RED xxK N1 are computed and dis-
played along with derate levels. The actual temperature is auto-
matically displayed when available if aspirated TAT probe is
installed. If an assumed OAT is entered (SEL) and thrust bump
(TO-B) (if available) is selected, the assumed OAT is blanked and
further entries are not permitted.

TO and CLB selections — selecting a takeoff thrust level results in
the <ACT> prompt being displayed next to the selection, and a
corresponding climb thrust is automatically selected (<SEL>). The
climb selection is the highest available climb thrust level that will
not cause a throttle push at transition from takeoff mode.

NOTE: The aircrew may override the automatic selection.
IN THE AIR

AUTO/GA/CON/CLB/CRZ — the <ACT> prompt indicates which set
of N; values are currently being used by the system. When AUTO
is active, the FMC automatically selects the N; values.
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N1 LIMIT SELECTION (N1 LIMIT) CONT.
(U10.1 AND LATER VERSIONS)

CLB-1 and CLB-2 (LSK 6L or LSK 6R) — the <SEL> prompt indi-
cates which climb thrust restrictions are used. Climb thrust reduc-
tions may be removed by pressing the delete key, then pressing the
appropriate LSK (6L or 6R) to remove the <SEL> prompt.
e CLB-1 approximates a 3% reduction to 10,000 ft, then gradual
thrust increase to normal climb N; at 15,000 ft.

e CLB-2 approximates a 6% reduction to 5,000 ft, then gradual
thrust increase to normal climb N; at 15,000 ft.

NOTE: If the N; LIMIT page is used to manually select an N1 set-
ting (e.g. GA, CONCLB, or CRZ), automatic selection re-
sumes when the autopilot changes autothrottle or pitch

modes.
N N\
N1 LIMIT 171 N1 LIMIT 171
SEL/OAT 26K BUMP N1
| +15°C 102.5/102.5 <AUTO <ACT>
26K
<TO <SEL> CLB> <GA 101.6/101.6
24K DERATE
<TO-1 CLB-1> <CON 99.8/ 99.8
22K DERATE
<TO-2 CLB-2> <CLB 92.8/ 92.8
26K BUMP
<TO-B <ACT> <CRZ 83.8/ 83.8
——————————————————————————————— REDUCED CLB-—-—--———
<PERF INIT TAKEOFF> <CLB-1 CLB-2>
G J J
(U10.2A) (737-600/700/800 with thrust bump)
ON THE GROUND IN THE AIR
e N ~N
N1 LIMIT 1/1 N1 LIMIT 1/1
SEL/OAT 18 .5K N1
——_-_| +15°C 89.8/ 89.8 <AUTO <ACT>
26K
<TO CLB> <GA 101.6/101.6
24K DERATE
<TO-1 <ACT> <SEL> CLB-1> <CON 99.8/ 99.8
22K DERATE
<TO-2 CLB-2> <CLB 89.8/ 89.8
<CRZ 83.8/ 83.8
——————————————————————————————— REDUCED CLB--—-—-—-—-—
<PERF INIT TAKEOFF> <CLB-1 <SEL> CLB-2>
\ O\ J
(U10.2A) (737-300/400/500)
ON THE GROUND IN THE AIR
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ALTERNATE DESTINATIONS (ALTERNATE DESTS)
Without ACARS

Up to five alternate destinations may be entered on the ALTER-
NATE DESTS summary page, to allow the FMC to continuously
predict fuel remaining and time of arrival at each of these loca-
tions. An alternate is added to the list by line selecting any way-
point or airport defined in any of the Nav Data Bases into the
desired position on this page. Predictions of time and fuel burn
are based on FMC generated or crew entered values of distance,
altitude, and wind. The crew is also provided a selection of pre-
dictions based on a direct course from present position to the
alternate, or via missed approach from the destination airport.

PAGE ACCESS
— APPROACH REF page ALTN DEST prompt (LSK 6R).
— INIT/REF INDEX page ALTN DEST prompt (LSK 3R).

— RTE page ALTN DEST prompt (LSK 6L).
(in the air only)

PAGE EXIT
— Any mode key.

ALTN — entered alternate waypoints, navaids or airport identifi-
ers, 5 characters or less.

VIA - indicates the method that the alternate destinations pre-
dictions are based on (D = Direct-To, M = Missed Approach).

DTG/EST DTG — computed distance to go is displayed in small
font. When the direct method is used manual entries are al-
lowed (large font) and the header displays EST DTG.

ETA - displays estimated time of arrival to the alternate des-
tination.

FUEL — displays the predicted fuel remaining at the alternate
destination.

TRIP ALT — displays FMC best cruise altitude. May be over-
written to enhance the accuracy of the alternate’s predictions.

ACTUAL WIND/EST WIND - displays wind direction and mag-
nitude. May be manually overwritten to enhance the accuracy
of the alternate’s predictions. The header changes to EST
WIND for manual entries.

Sep 1/97 2-165 TDM 2024

N
ALTERNATE DESTS 1/6 ALTERNATE DESTS 216
ALTN VIA DTG ETA FUEL ALTN VIA TRIP ALT
KRNO D 30 1007z 9.8> KRNO DIRECT FL200
DTG ACTUAL WIND
KFAT D 194 1033z 7.9> 30 0°/ 0
ETA
_____ 1007z
FUEL
_____ 9.8
CF03 D 352 1055z 6.2> <MISSED APP
NEAREST APRTS> <INDEX NEAREST APRTS>
J N J/
N ~
NEAREST ARPTS 1/6 ALTERNATE DESTS 216
ALTN VIA DTG ETA FUEL ALTN VIA TRIP ALT
KRNO D 30 1007z 9.8> KRNO MISAPP FL200
DTG EST WIND
KLJS D 60 1018z 9.6> 363 R A
ETA KSFO - KRNO
KATH D 88 1022z 9.2> 1111z 166
FUEL
KMSF D 116 1028z 8.7> 8.8
KSCK D 144 1033z 8.5> <DIRECT-TO
PREV IOUS> <INDEX NEAREST APRTS>
J N J/

MISSED APP/DIRECT-TO prompt (line 5L) is a toggle to allow
changing the method of predicting the route.

Destination — Alternate (field 3R) — displayed in missed ap-
proach method only. Displays the computed distance to fly
from the original destination to the alternate. Manual entries
are displayed in large font, will be used in predictions, and will
be reflected in the DTG field.

INDEX prompt — returns the display to page 1/x.

NEAREST APRTS prompt — selection results in the FMC
searching the NDB for five airports nearest to PPOS. NEAR-
EST ARPTS age 1/x is displayed listing the airports from clos-
est to most distant. Selecting an airport (LSK 1R through 5R)
displays detailed information.

PREVIOUS prompt — selection returns the display to ALTER-
NATE DESTS page 1/x.



ALTERNATE DESTINATIONS (ALTERNATE DESTS) CONT.

With ACARS
Field 6L provides the capability to request wind data for the active
and alternate destination airports as well as any MOD flight plan ~ ~ ~ ~
destination if different that the active flight plan. ALTERNATE DESTS 1/6 ALTERNATE DESTS 27/6
ALTN VIA DTG ETA FUEL ALTN VIA TRIP ALT
B3| kchA D 300 1525z 5.1> KCHA  DIRECT FL211
DTG ACTUAL WIND
PAGE ACCESS E=3| ket D 432 1538z 3.5> 300 0°/ 0
— APPROACH REF page ALTN DEST prompt (LSK 6R). B3| kicA D s 13587z 18.6> 15257
_ RTE page ALTN DEST prompt (LSK 6L). = . 51
in the air onl
( y) =l <MISSED APP
PAGE EXIT | WEATHER
FAGE EAIL <REQUEST NEAREST APRTS> < INDEX NEAREST APRTS>
— Any mode key. - l J - J
\
ALTERNATE DESTS 1/6
ALTN VIA DTG ETA FUEL
To request wind data, select the B3| kcHA D s00 1525z 5.1>
REQUEST prompt (LSK 6L). B3| ket D 432 1538z 3.5
B3| kiea b 85 1358z 18.6>
=3 .-
B -----
= % NEAREST APRTS>
- Y,
l \
N ~ N
ALTERNATE DESTS 1/6 ALTERNATE DESTS 2/6
ALTN VIA DTG ETA FUEL ALTN VIA TRIP ALT
Once loaded, ALTN DEST B3| kcHA D 300 1525z 5.1> KCHA  DIRECT FL211
UPLINK message is displayed = DTG ACTUAL WIND
datais loaded into the appropri-  E3| kLeA D 85 1358z 18.6> 15252
ate ALTNERNATE DESTS | _ __ FUEL
pages 2/x through x/x. '
[ | <MISSED APP
WEATHER
B3| <REQUEST NEAREST APRTS> < INDEX NEAREST APRTS>
(_ALTN DEST UPLINK (_ALTN DEST UPLINK

/ /
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MESSAGE RECALL
(AIRLINES SELECTABLE OPTION)

The Message Recall function provides a complete list of all alerting
and advising messages whose display criteria are still true. Mes-
sages which have been acknowledged with the CLR key may be
checked on this page to see if they are still active. Messages
which are no longer active (because the causing conditions are no
longer true) are removed from the list. The list has no limit to its
size. The NEXT PAGE and PREV PAGE keys are used to review
additional Message Recall pages when they exist.

PAGE ACCESS page 1/x
— INIT/REF INDEX page MSG RECALL prompt (LSK 2R).

PAGE EXIT
— INDEX prompt (LSK 6L) displays the INIT/REF INDEX page.

MESSAGE RECALL 1/1 h
NAV DATA OUT OF DATE
UNABLE CRZ ALTITUDE
SCANNING DME FAIL
<INDEX
- J

No required entries
PAGE ACCESS page x/x

— Press key to display subsequent pages when they

are available.

— Press key to display previous pages.
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SUMMARY
(U10.2A AND PREVIOUS VERSIONS)

Summary pages are provided to display the contents of the tempo-
rary and supplemental navigation data bases. These pages provide
a convenient means of reviewing waypoints, navaids, and airports
that have been previously defined through crew entries. The sum-
mary pages include the position for each entry as a latitude and
longitude, or as bearing/range from a reference, corresponding to
how the entry was defined. They are organized such that the tem-
porary and supplemental entries appear on separate sets of pages,
and each set of pages lists waypoints, navaids, and airports sepa-
rately.

PAGE ACCESS page 1
— REF NAV DATA page SUMMARY prompt (LSK 2R)

— SUPP NAV SUMMARY page 2 — press key

TEMP NAV SUMMARY 17/2
WAYPOINTS
ELNO1 ELN 270/32

NAVAIDS
KGRT N15°53.2/W075°17 .3
AIRPORTS
KW I N N03°42.7 W116°08 .7

<INDEX

No required entries
PAGE EXIT

— INDEX prompt returns the display to the page that the SUM-
MARY page was accessed from.
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SUMMARY (CONT.)
(U10.2A AND PREVIOUS VERSIONS)

PAGE ACCESS page 2
— SUPP NAV DATA page SUMMARY prompt (LSK 2R)

— TEMP NAV SUMMARY page 1 — press key

~
SUPP NAV SUMMARY 27/2
WAYPOINTS
HILO1 N32°23.1 W117°32.1
SAMME N19°18.0 W117°10.7
GRRO1 GRR 230/5
NAVAIDS
KGVR N45°46.1 W098°53.2
AIRPORTS
KMN X N45°26.2 W042°16 .3

<INDEX

No required entries
PAGE EXIT

— INDEX prompt returns the display to the page that the SUM-
MARY page was accessed from.

Revision 2 2-170 TDM 2024



SUMMARY (CONT.)
(U10.3 PILOT DEFINED COMPANY ROUTE OPTION)

FLIGHT PLAN SUMMARY

PAGE ACCESS page 1
— REF NAV DATA page FLT PLNS prompt (LSK 3R)
— NEXT and PREV keys when multiple pages exist

~
FLIGHT PLAN SUMMARY 17/1
SUPP NAV DATA

ROUTE1

ROUTE2
FLIGHT PLAN NAV DATA
GRRSEA

GRRSTL

No required entries

Displays the identifiers for Pilot Defined Company Routes stored in
the Supplimental and Flight Plan Nav Data bases. Identifiers are
selectable to the scratchpad for entry into the RTE page.

Entries in the Supplimental Navigation Database are deletable.
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NAVIGATION STATUS (NAV STATUS)

The NAV STATUS page provides the status of the navigation aids
being tuned by the FMCS, including the VHF receiver tuning and
the currently selected GPS and IRS.

PAGE ACCESS page

— POS SHIFT (POS REF 3/3) page NAV STATUS prompt
(LSK 5R).

— PROGRESS page NAV STATUS prompt (LSK 6R).

— INIT/REF INDEX page NAV STATUS prompt (LSK 6R).
(in the air only)

PAGE EXIT

— Index prompt displays the INIT/REF INDEX page.

— POS SHIFT prompt (LSK 6R) displays POS SHIFT (POS
REF 3/3) page.

For VOR and ILS (lines 2 and 3)

VOR-L ILS-R
SEA A116.80 IBFImM110.90

GPS - Displays cur-
rently selected GPS.
GPS is blank when
GPS is inhibited for

use in navigation—_

Va

o

NAV STATUS 1/2

VOR-L
SEA Al116.80
DME - L

116.80

NI K 117 .40

ALW 116.40
HQM 117 .70

GPS (L)

<INDEX

ILS-R
IBFImM110.90
DME - R

114.70

Clv 113.20

IRS (2)

POS SHIFT>

~N\

J

IRS — Displays currently selected IRS.

NAVAID type and position.

Frequency selected on the VHF/NAV Control Panel:

e Large font — Navaid tuned, receiving valid data.

e Small font — Navaid tuned, not receiving valid data.

Navaid identifier:

e Blank — Navaid failed.

e Large font — Navaid tuned, receiv-
ing valid data.

e Highlighted — Navaid used in navi-
gation solution.

e FAIL — Navaid failed.
e Blank — Navaid not available for

Tuning Method:

e A — Auto tuned by FMCS.
e M — Manually tuned.
e P — Auto tuned by data base procedures.

frequency set in VHF/NAV Control NOTE: The FMC will auto tune to 108.0 (or blank if
Panel. scanning DME) if it cannot find a usable na-
vaid within the frequency range.
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NAVIGATION STATUS (NAV STATUS) CONT.

For DME (lines 4 thru 9)

Non-Scanning DME (737-300/400/500):
— Not in agility tuning mode:

e Frequency displayed corresponds to frequency
set in VHF/NAV Control Panel.

— In agility tuning mode:

o Firstfrequency displayed (line 5) is from receiver

NAVAID type and position, performing the agility tuning.

e Second frequency displayed (line 6) is the sec-

ond station.
OME - L OME - R . Frquency _s_et is listed unde_r the correspondmg
116.80 B 114.70 navaid position of the receiver performing the
NI K iiéAgg Clv 113.20 agHHytuning.

ALW 116.40
HQM 117 .70

Scanning DME:

e Frequencies are listed in sequence corresponding
to directed frequency 1 through 5.

e Frequency set is listed under the corresponding na-
vaid position of the receiver performing the tuning.

Navaid identifier!

e Large font — Navaid tuned, receiv-
ing valid data.

e Highlighted — Navaid used in navi-
gation solution.

e FAIL — Navaid failed.

e Blank — Navaid not available for
tuned frequency set.

Frequency:
e Large font — Navaid tuned, receiving valid data.
e Small font — Navaid tuned, not receiving valid data.
e Blank — Navaid failed.
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NAVIGATION OPTIONS (NAV OPTIONS)

The NAV OPTIONS (NAV STATUS 2/2) page provides the ability to
inhibit individual DME and VOR navaids from being used in the
navigation solution. Updating may be turned on or off for each type
of navaid.

PAGE ACCESS

— REF NAV DATA page NAV OPTIONS prompt (LSK 6R).
— NEXT PAGE/PREVIOUS PAGE key from the NAV STATUS
page.
PAGE EXIT

— NEXT PAGE/PREVIOUS PAGE key displays the NAV STATUS
page 1/2.

— INDEX prompt (LSK 6L) displays the INIT/REF INDEX page.

~ N
NAV OPTIONS 272
DME INHIBIT

VOR INHIBIT

DME UPDATE GPS UPDATE
N/ OFF [N/ OFF>
VOR UPDATE

SN/ OFF

<INDEX

DME INHIBIT — two (MAX) DME navaids may be inhibited from
being used in the navigation solution by entering the navaid identifi-
er in the scratch pad and line selecting it to the field (LSK 1L or
LSK 1R). Entries may be overwritten or deleted to make changes
in the list. DME navaid types include:

e DME

e VOR/DME
e TACAN

e VORTAC
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NAVIGATION OPTIONS (NAV OPTIONS) CONT.

VOR INHIBIT — two (MAX) VOR navaids may be inhibited from
being used in the navigation solution by entering the navaid identifi-
er in the scratch pad and line selecting it to the field (LSK 2L or
LSK 2R). Entries may be overwritten or deleted to make changes
in the list.

DME/VOR/GPS UPDATE - toggles used to determine types of na-
vaid data used in the navigation solution. Receivers remain tuned
but the data is not used when turned off. LSK 3L, 4L, and 3R are
toggles for the on off selection with the selected setting highlighted
in reverse video.
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LATERAL OFFSET (OFFSET)
The LATERAL OFFSET page provides a means to initiate a lat-

eral offset.

NOTE: This function is available in 737-300/400/500 aircraft with
EFIS installed, and all 737-600/700/800 aircraft.

PAGE ACCESS

— INIT/REF INDEX page OFFSET prompt (LSK 6L).
— RTE page OFFSET prompt (LSK 6L).

PAGE EXIT
— Any mode key.

The following guidelines apply to entries:

Box prompts: Appear when current or ending waypointisin a
non-offsettable leg.

Dash prompts: Require an entry.
Entering a zero offset distance cancels the offset.

If a starting waypoint is not entered, the offset will begin at
PPOS.

If an ending waypoint is not entered, the offset will continue
through the end of the active flight plan unless cancelled or
a non-offsettable leg is encountered.

Executing a Direct-To or Intercept will cancel an active offset.

Page title changes as follows:

— ACT - indicates flight plan and offset are active.
— Y[e)s — indicates MOD in flight plan.

LEO® —r

Enter desired off-
set distance into
the scratch pad
and select to
OFFSET DIST
(LSK 2L).

\
LATERAL OFFSET 1/1

OFFSET DIST

00Oom

L31
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I f EXECute key
pressed now, offset will
commence from PPOS
to first non-offsettable
leg, or end of flight
plan, which ever occurs
first.

I f EXECute key
pressed now, offset will
commence from JON-
SON to first non-offset-
table leg, or end of
flight plan, which ever
occurs first.

I f EXECute key
pressed now, offset will
commence from JON-
SON to first non-offset-
table leg, or RONSON,
which ever occurs first.

000000

D0ODDD

IR

\4

~
LATERAL OFFSET 1/1

OFFSET DIST
L31.0
START WAYPOINT

Enter START WAYPOINT

l

\
LATERAL OFFSET 1/1

OFFSET DIST
L31.0

START WAYPOINT
JONSON

END WAYPOINT

Enter END WAYPOINT

\
LATERAL OFFSET 1/1

OFFSET DIST
L31.0

START WAYPOINT
JONSON

END WAYPOINT
RONSON




MENU
(MCDU ONLY)

The MENU page is available only on MCDUs. This page
is used to select the system to be “connected” (made the
“active” system) to the MCDU. The ability to “activate”,
“logoff” (deactivate), or put a system on “hold” is de-
scribed here.

(" MENU

<FMC <ACT>

A system requesting service will result <ACARS <HLD>
in the CALL light coming on and

MENU
<FMC <ACT>
<ACARS <HLD>
<DFDAU

ACARS

ALT NAV LOGOFF
<REQ> appearing adjacent to the sys- <DFDAU ) -
tem’s name on the MENU page.

ALT NAV MCDU ONLY.
ACARS
=3 | <LoGOFF
|\
( MENU h
<FMC <ACT>

The active system may be put on “hold” at any time to . .

return to the FMC. This provides a convenient mecha- SACARS é:g?rtf)rg |Ssterr1]11abde ;Egsesi?](:t,:\ég

nism to temporarily return to the FMC without losing <DFDAU line selecty ke a(}j/'gcent t?) its

your place in the subsystem’s pages. The held system menu text y ad

is reactivated by selecting the MENU page and select- '

ing the line select key adjacent to the system’s menu

text.

- J/

This page illustrates the MENU page when the FMC is ( MENU h

the active (<ACT>) system (the system currently being <FMC <ACT>

serviced by the MCDU), the ACARS system is on hold

(<HLD>), and DFDAU is requesting (KREQ>) service. SACARS  <HLD>

The LOGOFF prompt is generated to allow the “held” <DFDAU  <REQ>

system to be disconnected from the MCDU.

The system on “hold” must be logged off to allow any ACARS

other system (other than the FMC) to be the active :LOGOFF )

system.

NOTE: While a system is on “hold”, the CALL
annunciator will remain lit.
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ALT NAV LEGS
(LCD MCDU/FANS MCDU U2 ONLY)

The ALT NAV LEGS page provides a means of accessing the A Direct-To flight plan change may be impimented on the ALT
Alternate Navigation Flight Plan. The waypoints are listed in NAV LEGS page by selecting or entering the desired waypoint
flight plan order and may be edited in the same manner as the identifier to line 1 and exicuting the MOD. If the designated
RTE LEGS pages. waypoint is located down—path in the flight plan, all intermedi-

ate waypoints are delected.
A primary differences between this page and the normal RTE

LEGS page is that the estimated time of arrival (ETA) to the
waypoint is displayed istead of the estimated time enroute (ETE)
to the waypoint, and the altitudes are not displayed.

NOTE: The on-side receiver must be operational for ALT NAV
functionality.

PAGE ACCESS page 1
— MENU page ALT NAV prompt (LSK 6L)
— ALT NAV WPT DATA page LEGS prompt (LSK 6L)
— ALT NAV PROGRESS page LEGS prompt (LSK 6L)

— Displayed when FMC fails and ALT NAV Flight Plan is not
activated

Course between waypoints. Applies to the leg
going to the waypoint identified on the next
line. Course shown is the start course of each
leg. As indicated, the course is referenced to
true north.

Leg distance and estimated time of arrival to
the waypoint are displayed for each leg.

Waypoint identifiers are listed in flight plan
sequence, active waypoint listed in line 1.

Waypoints may be manually entered:
e Identifier/Latitude/Longitude
e Identifer

<CROSSLOAD

. Latitude/Longitude <PROGRESS-GPS—-WPT DATA>

The CROSSLOAD prompt is displayed when
an active flight plan is entered into the FMC.
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If an active flgiht plan exists in the FMC, the CROSSLOAD
promptis displayed. Selecting LSK 5L crossloads the FMC flight
plan to the ALT NAY MCDU. Once crossloaded and activated,
the ALT NAV flight plan is automatically updated each time the
FMC flight plan is sequenced.

Initially the ALT NAV LEGS page displays the dash
prompt. Waypoints may be entered manually or the
CROSSLOAD prompt may be used to load the flight
plan as displayed on the active RTE LEGS page.

ALT NAV LEGS (CONT.)
(LCD MCDU/FANS MCDU U2 ONLY)

MENU

MENU
<FMC <ACT>
<ACARS <HLD>

<DFDAU

ACARS
<ALT NAV LOGOFF>

Not Loaded.

Flight Plan l

Flight Plan
Loaded but
not Activated.

<CROSSLOAD

<PROGRESS-GPS—--WPT DATA>

224°T
CYN
235°T
S\[e}
240°T
GVE
267°T

224°T

235°T
S\[e}
240°T

GVE
267°T

<CROSSLOAD

<PROGRESS-GPS—-WPT

Revision 2

<CROSSLOAD

Flight Plan Loaded
and Activated.

<PROGRESS-GPS—-WPT DATA>
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The ALT NAV WPT DATA page provides a means of accessing
the Alternate Navigation Flight Plan. The waypoints are listed in
flight plan order and may be edited in the same manner as the

ALT NAV WPT DATA
(LCD MCDU/FANS MCDU U2 ONLY)

RTE DATA pages.
PAGE ACCESS page 1

— GPS LEGS page WPT DATA prompt (LSK 6R)
— GPS PROGRESS page WPT DATA prompt (LSK 6R)

Revision 2

Waypoint identifiers are listed in flight plan
sequence, current waypoint listed in line 1.

Waypoints may be manually entered:
o Identifier/Latitude/Longitude
e Identifer
e Latitude/Longitude

The CROSSLOAD prompt is displayed when
an active flight plan is entered into the FMC.

2-178.3/(2—178.4 blank)

TDM 2024

.0 WD74°25.
.9 WP75°31.
.3 W080°42.

.3 W083°53.

Waypoint Latitude and Longitude.

When a MOD is performed,
the ERASE prompt is dis-
played to allow the change to
be removed. This prompt is
displayed until the MOD is
executed.



ALT NAV PROGRESS
(LCD MCDU/FANS MCDU U2 ONLY)

The ALT NAV PROGRESS page provides in—flight status of
the aircraft’'s progress along the active lateral route. This
page does not allow editing.

PAGE ACCESS

— MENU page ALT NAV prompt (LSK 6L)
(ALT NAV Flight Plan is already available)

— GPS LEGS page PROGRESS prompt (LSK 6L)
— GPS WPT DATA page PROGRESS prompt (LSK 6R)

Distance to go to

Current TO waypoint. the TO waypoint.

Estimated time of arrival

/ .
Actual track and desired track 8Inm 1 to the TO waypoint.
displayed in true north heading.\ TKIDTK XTK ERROR
250°T/250°T L 0.1 nm
Current ground speed.—— KR

310kT
GPS R
PPOS latitude, longitude, _— N39°50.4 W073°22.7

and receiver data source.— |

Cross—track error direc-
tion and magnitude.
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BASIC AUTOPILOT AUTOTHROTTLE INTERFACE WITH FMCS

The guidance outputs furnished by the FMCS can be used to fly the
aircraft manually via instruments and CDU displays, or they can be
coupled directly to the autopilot and autothrottle systems to provide
fully automatic control and steering of the aircraft.

DUAL FMC INTERFACES

See Table 2-2 for a detailed summary of the dual FMC interfaces
to the autopilot, autothrottle, and other LRU'’s.

LNAV/VNAV MODE ENGAGEMENT

The autopilot/flight director LNAV-coupled mode will be engaged
whenever the FMCS is operational, an IRS is valid, the aircraft’s
present position is within lateral engage limits of the FMCS'’s active
flight plan, and the LNAV switch on the MCP has been pressed and
is lit. VNAV will be engaged whenever the FMCS is operational,
PERF INIT has been made active, and the LNAV switch has been
pressed and is lit. For path descents, LNAV must be valid and
engaged in order to engage VNAV.

LNAV- and VNAV-coupled control of the aircraft by the FMCS does
not become active until after liftoff. VNAV-coupled mode control by
the FMCS does not become active until the aircraft is above 400
feet radio altitude and more than 7 seconds past liftoff.

If the autopilot supports the “LNAV TAKEOFF” option, then LNAV
can be engaged on the ground if the heading, track, and course of
the first leg in the active flight plan is within 5 degrees of the origin
runway heading.

ALTITUDE SELECTION

The altitude set on the ALTITUDE SEL control of the AFDS MCP
provides altitude alerting for all autopilot operations. This MCP
altitude (MCP ALT) also serves as a limiter for FMCS-coupled oper-
ations. The displayed altitude will be captured by the autopilot or
flight director when they are engaged and the aircraft’s flight path
intersects the displayed altitude. During VNAV operation, the
FMCS will not cause the airplane to fly through or away from the
selected MCP ALT.

AUTOTHROTTLE ARMING

The A/T ARM switch is located on the MCP. If the autothrottle is
armed, the autothrottle switch will remain in the armed position
when the AFDS is engaged in the VNAV mode. The autothrottle
will be directed to control to-target airspeed, limit N4, retard to idle,
or arm as determined by the AFDS.
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ALTITUDE INTERVENTION

This feature provides the pilot with the ability to perform the follow-
ing operations using the Altitude Select knob on the MCP and the
Altitude Intervention pushbutton on the MCP:

Delete the next altitude constraint while in climb or descent.

To delete the next altitude constraint, the MCP altitude is set abo-
ve/below (for climb/descent respectively) the next altitude constraint
and the Altitude Intervention pushbutton is pressed. This operation
can be performed with or without VNAV engaged. An altitude con-
straint on a waypoint which represents a leg terminated at an alti-
tude, cannot be deleted using Altitude Intervention.

Increase the cruise altitude while in climb or cruise phase.

This is done by setting the MCP altitude above the cruise altitude
and pressing the Altitude Intervention pushbutton. To do this in
climb, there must be no altitude constraints remaining in the climb
phase. Attempting to raise the cruise altitude above the maximum
allowable cruise altitude using Altitude Intervention will not change
the cruise altitude and will result in MAX ALT FLXXX message
(same for both FAA and CAA flight rules). This operation can be
performed with or without VNAV engaged. Cruise altitude cannot
be lowered using Altitude Intervention.

Resume a climb/descent after holding an MCP altitude while in
climb/descent phase (only if the VNAV ALT option is enabled; see
description below).

To resume a climb/descent (while in climb (or cruise)/descent re-
spectively) from the altitude hold of the MCP altitude, the MCP
altitude is set above/below, respectively, the hold altitude and the
Altitude Intervention pushbutton is pressed. This operation can
only be performed with VNAV engaged.

Initiate, while in cruise phase, either a step climb or a transition to
descent phase.

To initiate a step climb, the MCP altitude is raised up to but not
above the maximum allowable cruise altitude and the Altitude Inter-
vention pushbutton is pressed. As described for increasing the
cruise altitude while in climb or cruise phase above, the cruise alti-
tude is set to the MCP altitude selected. To initiate a transition to
descent phase, the MCP altitude is set below the cruise altitude
and the Altitude Intervention pushbutton is pressed.

For the airplane to automatically climb or descend in response to
resume climb/descent or initiate step climb/transition to descent
phase as described above, the autopilot must be engaged (CMD)

Sep 1/97 2-180 TDM 2024



and VNAV must be selected. With F/D only (and VNAV selected),
the F/D bars will command climb or descent as appropriate.

An Altitude Intervention option (VNAV ALT) that is controlled by an
FMC software option code, provides two different modes of opera-
tion of the Altitude Intervention function. This option affects the
annunciation which is displayed on the EFIS EADI when the air-
plane has leveled off at the MCP altitude (i.e., ALT HOLD and
VNAV engaged). VNAV ALT is displayed with the option enabled
and ALT HOLD is displayed with the option disabled. The option
also affects the action which is required to initiate/resume a climb
or descent from a hold at the MCP altitude. With the VNAV ALT
option enabled, the action required is to set the MCP Altitude to a
new altitude, and then press the Altitude Intervention pushbutton.
With the VNAV ALT option disabled, the required action is to set
the MCP Altitude to a new altitude, and then re-engage VNAV (se-
lecting the new MCP altitude causes VNAV to disengage).

The VNAV ALT option may only be enabled when a -420 EFIS
Symbol Generator or a CDS is installed. This symbol generator
has the capability of displaying the VNAV ALT annunciation.

SPEED INTERVENTION

A Speed Intervention function, selectable by pressing the MCP
SPEED INTERVENTION pushbutton, is provided to allow a means
of overriding the FMC’s commanded speed. Selection of Speed
Intervention mode will unblank the MCP’s speed window, automati-
cally setting it to the commanded FMCS speed. Changes to the
commanded speed can then be made via the MCP SPEED INTER-
VENTION pushbutton.

OVERVIEW

After a flight plan has been entered into the FMC and a departure
runway has been selected, LNAV can be engaged on the ground if
the heading, track and course of the first leg in the active flight plan
are within 5 degrees of the runway heading (assuming the autopilot
supports this feature).

Once in position on the active runway, initiate the takeoff by press-
ing the takeoff/go-around (TOGA) switch on the thrust lever. If
LNAV was not previously engaged, it may be activated any time
after “unsquat” to provide roll command of the aircraft from the
FMCS. When the aircraft is at a safe altitude and acceleration to
the FMC target speed is desired, press the VNAV switch on the
MCP to begin control of the aircraft to the FMCS-computed profiles.

The CLB phase automatically becomes active at liftoff. In climb
with VNAV engaged, the airplane’s speed and thrust are controlled
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by the FMCS. Increase the value shown in the ALTITUDE window
of the MCP as ATC clearances permit. The AFDS will level off the
airplane at the lower of MCP or CDU displayed altitude restriction.
If the selected altitude is above present altitude and VNAV is en-
gaged, the FMCS will request the AFDS to control to FMC airspeed
with the elevators. At the same time, the AFDS will request the
autothrottle to switch to N1 mode, controlling thrust to FMCS Climb
N; Limit.

As either MCP or FMCS CDU altitude is approached, the AFDS
transitions to its altitude acquire, and then to its altitude hold config-
uration. Atthe point where the altitude acquisition sequence comes
on, the AFDS will request the autothrottle to go into a speed
mode, with control to the FMC speed.

Step climbs in cruise, or from an intermediate level off in climb, are
performed much as the normal climb. If the aircraftis level at MCP
ALTITUDE (but not at an FMC restriction altitude), increase the
value in the ALTITUDE window; this action disengages VNAV and
puts the autopilot in ALT HOLD. Press VNAV and the aircraft will
begin the climb as described above. If the aircraft is level at FMCS
CDU altitude (assuming MCP ALTITUDE was set above that CDU
value), the AFDS continues with VNAV remaining engaged.

There are two types of FMCS descents: an airmass or SPEED
descent and a PATH descent. Both LNAV AND VNAV must be
engaged to fly an automatic PATH descent, while only VNAV is
necessary to fly a SPEED descent.

PATH descents are normally initiated and flown automatically by the
FMCS. An early PATH descent may be initiated, causing the air-
craft to descend 1,000 feet per minute until it intercepts the planned
idle path and then picks up the normal descent.

To enable automatic capture of a descent path, MCP ALTITUDE is
decreased to a value less than the current cruise altitude. Upon
reaching the top-of-descent point, the FMCS requests the AFDS to
control to FMCS vertical speed, requests the autothrottle to retard
the throttles to idle, and then enters its ARM mode. In PATH de-
scent, the FMCS will control to the earth-fixed referenced path, but
itis the pilot’s responsibility to control speed, as required, by use of
the speed brake or throttle. Upon reaching the next level segment,
the AFDS will transition through an altitude acquisition to an altitude
hold configuration and the autothrottle will begin controlling to
FMCS speed. If the aircraft levels at an MCP ALTITUDE not corre-
sponding to a level path segment, decrease the MCP ALTITUDE
further (causing VNAV to disengage) and press the VNAV switch on
the MCP. As inthe climb, leveling off at some FMCS-commanded
altitude prior to reaching E/D ALT will not disengage VNAV.
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SPEED descents are normally initiated and flown automatically by
the FMCS at the top of descent when no PATH descent is defined;
i.e., when no further waypoint has an altitude constraint assigned.
SPEED descents are also automatically flown if the FMC is not
engaged in LNAV. For example, if a PATH descent is selected
while flying a flight plan leg without a coded vertical angle, and the
crosstrack deviation to the LNAV path exceeds the Required Navi-
gation Performance (RNP) for the particular Navigation environ-
ment, the FMC will automatically revert to SPEED descent.
SPEED descents can also be manually selected with the SPEED
prompt on the ECON PATH DES page (followed by EXEC). Early
SPEED descents can be executed by dialing down the MCP alti-
tude, selecting the CAPTURE prompt on the ECON SPD DES
page, and executing. The particular descent path can be achieved
by the use of other aircraft flight control systems at the discretion
of the crew. During a SPEED mode descent, the AFDS autopilot
will follow FMCS speed with the control on the elevators, and the
autothrottle will retard the throttles to idle and enter its ARM mode.
Level-off occurs at MCP ALT, at intermediate FMC altitude con-
straints, or at the end-of-descent (E/D) altitude for SPEED de-
scents. Upon lateral sequencing of the glide scope intercept way-
point, the FMC will cause VNAV to disengage.

When flying a STAR, approach, or approach transition that contain
legs with defined vertical angles (gradients) other than zero, VNAV
will be valid only for PATH DES mode. The AFDS autopilot will
follow FMCS vertical speed and the autothrottle will enter speed
mode on these gradient legs. If crosstrack deviation to the LNAV
path exceeds the Required Navigation Performance (RNP) for the
particular Navigation environment, while on these legs, the FMC will
automatically disconnect VNAV. During these approaches the
speed target for missed approach can be set via SPD INTV on the
APPROACH REF page.

A cruise-descent is a 1000 FPM descent, with the autopilot control-
ling V/S by means of the elevators and the autothrottle controlling
the target speed.

Upon landing and taxi, the FMCS clears the route information and
any Temporary Navigation Data Base entries from the past flight.
Upon shutdown, last reported IRS and FMCS positions and any
flight fault data are stored for access when the system is again
powered up.
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NON-NORMAL OPERATION

ALERTING AND ADVISORY MESSAGES

FMCS MESSAGES

If an error or system failure results in reduced capability, the FMC
will generate a crew message for display in the CDU scratch pad.
These messages, as well as certain FMC internal responses, pro-
vide for an orderly transition from fully FMCS-guided flight to a less
automated mode, if required.

The FMCS is designed to automatically preserve the most capable
mode of navigation and guidance than can be maintained with the
equipment and navigation aids available. To accomplish this, it
establishes a fixed order of precedence of sensor capabilities and
sensor selection. Failure of an FMCS component (FMC or CDUSs)
will cause that component to be shut down completely. The FMCS
provides advisory information to the crew via the CDUs and other
cockpit displays for use if external failures prevent coupled opera-
tion.

There are two categories of CDU messages, both of which cause
the CDU “MSG” light to come on. They are:

e Alerting Messages — These have the highest priority and identi-
fy a condition which must be corrected before further FMCS-
guided flight is advisable or possible. Alerting messages ap-
pear in the scratch pad as they occur and displace any lower
priority messages. Alerting messages cause the amber “FMC”
light on both FMA panels to come on.

e Advisory Messages — These are of a lower priority and inform
you of CDU entry errors or system status.

When multiple messages are generated, they are “stacked” for dis-
play in a prioritized sequence, or in the order of their occurrence if
of the same priority. Most messages are cleared with the CLR key
or by correcting the causing condition.

Entry error Advisory Messages have priority over other Advisory
Messages, which are not displayed until the scratch pad has been
cleared of all entries. The CDU “MSG” light remains on until all
awaiting messages have been displayed.

The following tables provide a complete list of FMCS alerting advi-
sory messages, their causes, and the recommended corrective ac-
tions.
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MESSAGE
ABOVE MAX CERT ALT

ACARS ALERT!?

ACARS CALL1?

ACARS UPLINK 1

ACARS MU FAIL?

ACARS NO COMM 1

ACARS VOICE 1

CAUSING CONDITION

Aircraft has exceeded its maximum
certified altitude.

Flight crew action required for
ACARS.

The ACARS MU is requesting ser-
vice from the crew.

ACARS message waiting.

The ACARS management unit has
suffered a hardware failure

No ACARS link available.

VHF Transceiver set to voice.

1. Message only generated when FMS includes at least one MCDU.

CORRECTIVE ACTION

Descend to an altitude below maxi-
mum certified altitude.

Select ACARS management unit on
an MCDU and perform necessary ac-
tion. Clear message.

Select the ACARS MU on the MCDU
Menu page.

Select ACARS management unit on
an MCDU and perform necessary ac-
tions. Clear message.

Verify ACARS MU is powered.
Verify operation of SAT, VHF, and/or
Mode 5 transceivers. Clear mes-

sage.

Clear message.
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MESSAGE

ACARS VOICE BUSY 1

ALT CONSTRAINT XXXXX
(ALTITUDE VALUE)
(U10.0 THRU U10.3)

ALT CONSTRAINT XXXXX
(ALTITUDE VALUE)
(U10.4)

ALTN DEST UPLINK

APPRCH VREF NOT
SELECTED

CAUSING CONDITION

All VHF voice circuits are busy.

Added or modified constraint or CRZ
ALT conflicts with existing
constraints altitudes at other way-
points in the route (may be displayed
during missed approach).

Except when in missed approach,
added or modified constraint or CRZ
ALT conflicts with existing
constraints altitudes at other way-
points in the route.

ACARS uplink of alternate airport
data has been loaded.

FMC isinapproach environment and
VREF has not been selected.

1. Message only generated when FMS includes at least one MCDU.

CORRECTIVE ACTION

Message will clear when a circuit be-
comes available or message may be
cleared with CLR key.

Clear message and amend entry.

Clear message and amend entry.

Review alternates. Clear message.

Select VREF on APPROACH REF
page.
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MESSAGE

ARR N/A FOR RUNWAY

ATC ROUTE DATA UPLINK

ATC ROUTE UPLINK LOADING

ATC ROUTE UPLINK READY

ATC RTA DATA UPLINK

ATC RTA UPLINK READY

ATC UPLINK WAITING

BUFFET ALERT

CAUSING CONDITION

Runway or approach does not match
up with the selected arrival proce-
dures.

ACARS uplink of route data has
been loaded.

ATC ACARS route data from ACARS
is being loaded into the FMC.

ATC uplink of route data ready to be
loaded into the FMC.

ACARS uplink of ATC required time
of arrival data has been received.

Non ATC uplink of RTA data is ready
to be loaded into the FMC.

An ACARS uplink from ATC of route
data cannot be loaded into the FMS
at this time.

Current conditions result in maneu-
ver margin less than specified.

CORRECTIVE ACTION

Modify selection or manually clear
message.

Review and accept or reject the mod
plan created by the uplink.

Suspend manual alphanumeric entry
until loading is complete.

Review and accept or reject data.

Review and accept or reject data.

Select the RTA progress page and
load the uplink. Accept or reject.

Eliminate the mod plan by executing
or erasing it.

Bring aircraft back to within operating
envelope.
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MESSAGE
CHECK FLIGHT PLAN

CHECK FMC FUEL QUANTITY

CRZ ALT CHANGED TO
XXXXX
(U10.4)

CRZ WIND FLXXX UPLINK
(FLIGHT LEVEL VALUE)

CAUSING CONDITION

The FMC has found and corrected a
NAV DATA BASE ERROR.

FMC has detected a decrease in fuel
guantity: decrease >1500 Ibs for 120
sec.

Altitude constraint added by select-
ing a STAR or approach procedure
during missaed approach conflict
with the current CRZ ALT.

Enroute cruise wind data from
ACARS has been loaded.

CORRECTIVE ACTION

Check flight plan for correctness.
Correct as necessary.

Check fuel quantity indicators. Verify
FMC fuel from flight plan or fuel used
data.

Review and correct CRZ ALT.

Review and accept or reject cruise
wind data. Clear message.



Z UoISInSY

G—¢€

7202 NdL

MESSAGE

CRZ WIND XXXXX UPLINK
(ALTITUDE VALUE)
CRZ WIND UPLINK LOADING

CRZ WIND UPLINK READY

CUTBACK UNAVAILABLE
(U10.3)

CYCLE IRS OFF-NAV

DATA BASE FULL
(U10.2A AND EARLIER)

CAUSING CONDITION

Enroute cruise wind data from
ACARS has been loaded.

Uplink of cruise wind data is being
loaded into the flight plan.

ACARS uplink with cruise wind data
has been received and cruise wind
data LOAD prompt is displayed on
RTE DATA page.

All data required to calculate the
CUTBACK N1 is available and the
FMC is unable to select a correct
value.

IRS logic requires manually restart-
ing alighment.

Entry attempted has exceeded capa-
bility of the Temporary Navigation
Data Base.

CORRECTIVE ACTION

Review and accept or reject cruise
wind data. Clear message.

Loading complete or terminate load-
ing via long delete.

Load data via LOAD prompt on RTE
DATA page.

Clear Message.

On IRS Mode Panel move IRS mode
control knob to OFF, then to NAV.

Go to REF NAV DATA or SUPP NAV
DATA pages and delete unneeded
temporary waypoints, navaids, or air-
ports.



9-¢ UuoISINeY

7202 NdL

MESSAGE

DATA BASE FULL
(U10.3)

DATA BASE INVALID

DATALINK CONFIG INVALID

DES PATH UNACHIEVABLE

DESCENT FORECASTS
UPLINK

CAUSING CONDITION

Entry attempted has exceeded capa-
bility of the Temporary or Supplimen-
tal Navigation Data Base.

or

Attempting to confirm a save route
which exceeds the capacity of the
Temporary or Supplimental Naviga-
tion Data Base.

The automatic validity test of the
Navigation Data Base has failed.

Loaded Datalink config table is fail-
ing CRC check.

After the descent is active, the
FMCS predictions show the profile
constraints at the next waypoint can-
not be made and the path main-
tained.

ACARS uplink data of descent fore-
cast data has been loaded.

CORRECTIVE ACTION

Go to REF NAV DATA or SUPP NAV
DATA pages and delete unneeded
temporary waypoints, navaids, or air-
ports.

Advise Maintenance Personnel to re-
load data base or repair equipment.

Reload table.

Modify the active RTE LEGS or DES
page plan, and re-engage LNAV and
VNAV.

Review and execute or erase data.
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DISCO INSRTD AFTER XXXXX
(WAYPOINT IDENTIFIER)

DISCONTINUITY

DRAG REQUIRED

DUAL FMC OP RESTORED

DUPLICATE FLIGHT PLAN ID
(U10.3)

Geometry of the next waypoints will
not allow the FMC to fly the plane
without bypassing more than one
waypoint.

Passing last waypoint in the plan
priorto a ROUTE DISCONTINUITY.

Due to unforecast conditions, the air-
craftis 10 kts or more above FMC
target speed, or within 5 kts or .01
mach of VMO/MMO.

Movement of the source select
switch position has caused a resyn-
chronization and dual operation is
restored, or the source select switch
position has not changed, and is in
either BOTH-ON-LEFT or BOTH-
ON-RIGHT and the FMC has auto-
matically restored DUAL after 5 min-
utes.

The Flight Plan ID entered is already
contained in the Flight Plan Nav Da-
tabase.

Amend the active flight plan.

Select RTE or RTE LEGS to specify
the waypoints for a continuous plan.

Use speed brakes or change drag as
required to bring aircraft to FMC tar-
get speed.

None required.

Clear message.
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END OF OFFSET

END OF ROUTE

ENG OUT SID MOD
(U10.3)

ENTER IRS POSITION

FORECASTS UPLINK READY

INSUFFICIENT FUEL

INVALID ALTN DEST UPLINK

INVALID ATC ROUTE UPLINK

2 minutes prior to passing the offset
leg termination

Passing last route leg termination.

An engine out SID has been auto-
matically inserted into the flight plan
(MOD).

IRS has returned value different
from that entered, or IRS logic still
requires entry.

Uplink of descent forecasts data has
been received.

A change in conditions or flight plan
route causes predictions to show not
enough fuel aboard to reach destina-
tion with 2000 Ibs of fuel remaining.

ACARS uplink of alternate destina-
tion data unusable due to errors.

ACARS uplink of ATC route data un-
usable due to errors.

Clear message.

Goto RTE or RTE LEGS and
EXECute aroute modification.

Clear message.

On POS INIT page re-enter IRS
POS.

Select the DES FORECASTS page
and load the data. Accept or reject.

Modify route plan or cruising altitude,
or divert for additional fuel.

Re-request uplink. Clear message.

Re-request uplink. Clear message.
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MESSAGE
INVALID ATC RTA UPLINK

INVALID CRZ WIND UPLINK

INVALID DELETE

INVALID ENTRY

INVALID FORECASTS UPLINK

INVALID LIMITS UPLINK

INVALID NAV DATA UPLINK

CAUSING CONDITION

ACARS uplink of ATC required time
of arrival unusable due to errors.

ACARS uplink of wind data unusable
due to errors.

DEL key operation attempted for a
data field not allowed.

Attempted data entry has incorrect
format or range for the selected
data field.

ACARS uplink of descent forecast
data unusable due to errors.

ACARS uplink of performance limits
data unusable due to errors.

ACARS uplink of supplemental navi-
gation data unusable due to errors.

CORRECTIVE ACTION

Re-request uplink. Clear message.

Re-request uplink. Clear message.

Clear message and select proper
field after DEL key is pressed.
Clear message and scratch pad
entry, and repeat entry with correct
data for desired field.

Re-request uplink. Clear message.

Re-request uplink. Clear message.

Re-request uplink. Clear message.
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MESSAGE
INVALID OFFSET

INVALID PERF INIT UPLINK

INVALID QUAD

INVALID ROUTE UPLINK

INVALID RTA UPLINK

INVALID TAKEOFF UPLINK

CAUSING CONDITION

Any flight plan mod that causes the start
of offset to become non-offsettable (i.e.
start waypoint is followed by a disco or
end of flight plan dashes). This entry
may be from an ACARS uplink. An
ACARS uplink may also cause the
message if a start waypoint was up-
linked, and followed by a disco or end
of flight plan dashes.

ACARS uplink of performance initial-
ization data unusable due to errors.

The QUAD/RANGE entryisincorrectly
formated or out of range for a PBD
waypoint from a navaid.

ACARS uplink of route data unusable
due to errors.

ACARS uplink of required time of arriv-
al data unusable due to errors.

ACARS uplink data received indicates
the aircraft is performance limited for
the runway.

CORRECTIVE ACTION

Close disco or enter a valid waypoint
in end of flight plan dashes.

Re-request uplink. Clear message.

Clear message.

Re-request uplink. Clear message.

Re-request uplink. Clear message.

Limit takeoff weight of aircraft or se-
lect a new runway.
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CAUSING CONDITION

IRS has detected motion during align-
ment resulting in need for realignment.

TIME TO

ENVIRONMENT RNP ALARM
OCEANIC 12.0 NM 80 SEC
ENROUTE 2.0 NM 80 SEC
TERMINAL 1.0 NM 60 SEC
APPROACH 0.5NM 10 SEC

Messages inhibited in approach envi-
ronment when:

¢ VOR/LOC mode is active
from DFCS

e Both VOR receivers are
manually tuned to the
Procedure navaid

e VALID VOR data is being
received

e VOR/ILS mode is displayed
on at least one EHSI

CORRECTIVE ACTION

Where available, automatic realign-
ment started; else, on IRS Mode Pan-
el move Mode Control to OFF then
NAV.

Clear Message.
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MESSAGE
LNAV BANK ANGLE LIMITED

CAUSING CONDITION

The aircraft is within five minutes of
the turn roll-up point.

or
The aircraftis in a turn and will ex-
ceed airspace containment areadue
to perf limited bank angle.

CORRECTIVE ACTION

Clear message.
or
Sequence the waypoint.
or
Will clear when ANP no longer ex-
ceeds RNP.
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MESSAGE

LOC CAP ACTIVE

LOC CAP CANCELLED

MAX ALT FLXXX
(FLIGHT LEVEL VALUE)

MAX CAS XXX

MAX MACH .XXX
MIN CAS XXX
(MACH/CAS VALUE)
MIN MACH .XXX

MISSED CAPTURE

MODEL/ENG DATA INVALID 4

CAUSING CONDITION

Aircraft is approaching its turn onto
the localizer course and will maintain
an intercept heading.

Flight plan modifications or the air-
craft condition did not facilitate local-
izer capture.

Altitude entry is above max altitude
— (current capability in ECON
mode).

In Manually Selected Speed CRZ
mode, cruise altitude or target speed
entered will resultin limit on selected
speed.

Proper localizer capture maneuver
performed, but AFDS did not cap-
ture.

MODEL/ENGINE database is either
not loaded or contains an error.

4. Displayed for 737-600/700/800 aircraft only.

CORRECTIVE ACTION

Clear message manually or wait for
AFDS to signal reset to the FMCS.

Clear message manually.

Clear message and amend data entry
in scratch pad.

Clear message; accept limited speed
for new altitude, or modify selected
altitude or speed.

Clear message manually.

Reload table.
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MESSAGE

NAV DATA LOADING

NAV DATA OUT OF DATE

NAV DATA UPLINK

NAV INVALID-TUNE XXXXX
(NAVAID IDENTIFIER)

NO DES PATH AFTER XXXXX
(WAYPOINT IDENTIFIER)

NO OFFSET AT LEG XXXXX

NOT IN DATA BASE

CAUSING CONDITION

Supplemental nav data from ACARS
is loading into FMC.

Navigation data base effectivity date
does not match clock date upon se-
lection or upon power-on.

ACARS uplink of supplemental navi-
gation data has been loaded.

FMCS is unable to autotune or re-
ceive approach procedure navaid.

The profile constraints cannot be
achieved and the path maintained as
planned after the named waypoint.

Entry of lateral offset start or end
waypoint for a leg that is non-offset-
table.

FMCS could not find required data
for entered identifier.

CORRECTIVE ACTION

Suspend manual alphanumeric entry
until loading is complete.

Select effective navigation data base
or have Maintenance Personnel re-
load new navigation data base.

Review data. Clear message.

Cross-check radios and manually
tune specified navaid.

Select RTE LEGS or DES pages to
delete or modify the constraints at the
descent waypoints.

Review offset plan. Enter a valid
start or end waypoint.

Clear message and check data entry,
or enter required information into
temporary or supplemental naviga-
tion data base via REF NAV DATA or
SUPP NAV DATA page.



16/T dos

€T—¢

7202 NdL

MESSAGE

NOT IN FLIGHT PLAN

NOT ON INTERCEPT
HEADING

OFFSET DELETED

OFST ENDS ABEAM XXXXXX

OFST ENDS ABEAM YYYYYY

CAUSING CONDITION

Entered RTA waypoint or LATERAL
OFFSET START or END waypoint
that was not found in flight plan.

INTC function used when aircraft is
not within leg capture criteria and
LNAV is engaged.

An entered start waypoint has been
deleted from the flight plan through
an edit on any page other than the
OFFSET page.

Planned lateral offset path cannot
“be back by” the selected end way-
point.

Also displayed when the aircraft is
the offset distance plus two minutes
from the active plan end of offset
and no end waypoint exists.

A nonoffsettable leg exists prior to
the end of the offset plan.

CORRECTIVE ACTION

Clear message and enter a valid way-
point which is in the flight plan.

Manually steer aircraft onto aheading
which will intercept the active leg of
the planned route and engage LNAV.

Review flight plan.

Review offset plan. Enter a valid end
waypoint.

Clear message.

Review and change offset plan to
avoid nonoffsettable legs.
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MESSAGE

OVERSPEED DISCONNECT

PARTIAL ALTN DEST UPLINK

PARTIAL ATC ROUTE UPLINK

PARTIALFORECASTSUPLINK

PARTIAL LIMITS UPLINK

PARTIAL NAV DATA UPLINK

PARTIAL PERF INIT UPLINK

CAUSING CONDITION

Aircraft exceeds airport speed re-
striction by 15 kts or more while be-
low speed restriction altitude.

Due to errors or insufficient alternate
destination slots, only a partial alter-
nate destination uplink wasreceived.

Due to errors, only a partial ATC
route uplink was received.

Due to errors, only a partial descent
forecast uplink was received.

Due to errors, only a partial perform-
ance limits uplink was received.

Due to errors or insufficient slots,
only a partial supplemental naviga-
tion data base uplink was received.

Due to errors, only a partial perform-
ance initialization data uplink was re-
ceived.

CORRECTIVE ACTION

Slow aircraft to within 10 kts of speed
target and re-engage VNAV or clear
message manually.

Review, edit, delete slots, and/or re-
guest a new uplink of the data as nec-
essary.

Accept, reject, or request new route
data.

Accept, reject, or request new de-
scent forecast data.

Accept, reject, or request new per-
formance limit data.

Review, edit, delete slots, and/or re-
guest a new uplink of the data as nec-
essary.

Accept, reject, or request a new
uplink of the performance initializa-
tion data.
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MESSAGE
PARTIAL ROUTE LOADED

(U10.3)
PARTIAL ROUTE UPLINK
PERF DEFAULTS INVALID
PERF INIT UPLINK
PERF INIT UPLINK READY
PERF LIMITS UPLINK

PERF LIMITS UPLINK READY

PRINTER FAIL?

CAUSING CONDITION

The route loaded references data not
contained in any of the data bases.

Due to errors, only a partial non-ATC
route uplink was received.

Loaded Perf Defaults table is failing
CRC check.

Performance initialization data from
ACARS has been loaded.

Uplink of performance data has been
received.

ACARS uplink performance limits data
has been received.

Uplink of performance limits data has
been received

Cockpit printer has failed.

1. Message only generated when FMS includes at least one MCDU.

CORRECTIVE ACTION

Clear Message.
Accept, reject, or request a new
uplink of the route data.

Reload table.

Review and accept or reject data.

Select the PERF INIT page and load
the data. Accept or reject.

Review and execute or erase data.
Select the PERF LIMITS page and
load the data. Accept or reject.

Check printer. Clear message.
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MESSAGE

PRINTER UPLINK 1

PROGRAM PIN ERROR 2

PROGRAM PINNOT INDB 4

QRH DATA INCOMPATIBLE

QRH T/O SPEEDS INVALID 3

PoNE

CAUSING CONDITION

ACARS uplink has a message for the
printer.

FMCS connector wiring incorrect.

FMCS connector wiring does not cor-
respond to valid interconnects defined
in the MODEL/ENGINE database.

Configuration of loaded QRH T/O
Speeds data (CAA/FAA) not compat-
ible with configuration of FMC QRH
calculations (CAA/FAA).

Loaded QRH T/O Speeds table is fail-
ing CRC check.

Message only generated when FMS includes at least one MCDU.
CLR key will not clear message. FMC connector wiring error. FMC not operational.
Displayed for 737—-300/400/500 aircraft only.
Displayed for 737—-600/700/800 aircraft only.

CORRECTIVE ACTION

Select ACARS management unit on
an MCDU and perform necessary ac-
tions. Clear message.

FMCS not operational. Inform main-
tenance personnel.

FMCS not operational. Inform main-
tenance personnel.

Clear message. Reload QRH T/O
Speeds data.

Reload table.
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MESSAGE
RESEND MESSAGE

RESET MCP ALT
(amber “FMC?” light on)

RESET MCP ALT
(amber “FMC?” light off)

ROUTE DATA UPLINK

ROUTE FULL

ROUTE UPLINK LOADING

ROUTE UPLINK READY

RTA DATA UPLINK

CAUSING CONDITION

A CDU downlink message is initiated
and the FMC is unable to deliver the
message to the ACARS MU.

Normal FMCS operation would take
aircraft away from MCP ALTITUDE.

Passing 5 nm prior to top of descent
point without dialing down MCP ALTI-
TUDE.

Non-ATC route data from ACARS has
been loaded.

Entry of more than 99 waypoints or a
sixth hold attempted.

Non-ATC ACARS Route data from
ACARS is being loaded into the FMC.

Non-ATC ACARS uplink of Route data
ready to be loaded into the FMC.

Required time of arrival for a waypoint
from ACARS has been loaded.

CORRECTIVE ACTION

Clear message and re-initiate the
downlink.

Dial MCP ALTITUDE to a value in the
proper direction (higher for climb,
lower for descent).

Decrease MCP ALTITUDE value as
clearances permit.

Review and accept or reject the non-
ATC route data uplink.

Clear message and review existing
and desired route segments for pos-
sible deletion.

Suspend manual alphanumeric entry
until loading is complete.

Selectroute page and load the uplink.
Accept or reject.

Review and accept or reject data.
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MESSAGE

RTA UNACHIEVABLE

RTA UPLINK READY

RUNWAY N/A FOR SID

RW/APP CRS ERROR

RW/APP TUNE DISAGREE

SCANNING DME FAIL

SELECT ACTIVE WPT/LEG

CAUSING CONDITION

RTA does not fall within the computed
RTA window.

Non-ATC ACARS uplink of RTA data is
ready to be loaded into the FMC.

Runway selection not compatible with
departure procedure selection.

While in approach, the MCP selected
course does not match the front
course of the selected approach in the
active flight plan.

While in approach, the tuned approach
frequency or channel is inconsistent
with the selected approach in the ac-
tive flight plan.

Both DME inputs are failing (displayed
only on aircraft with “scanning DME”
and “VOR inhibit” options selected).

Power-up restart or insertion of a dif-
ferent flight plan while airborne.

CORRECTIVE ACTION

Enter an achievable RTA or another
perf mode selection.

Select the RTA progress and load the
uplink. Accept or reject.

Clear message and check selections.

Clear message. Correctthe MCP se-
lected course to within 1 degree of
the front course for the selected ap-
proach.

Clear message. Tune to correct fre-
guency or channel for the selected
approach.

Clear message and report failure to
maintenance group.

Execute adirect-to or leg-intercept to
tell FMCS which leg of route is active.



€ UOISINSY

(uejq z'81-€)/1'8T—¢

Il 20 NAL

MESSAGE CAUSING CONDITION
SELECT MODE AFTER RTA Exiting RTA into manual speed mode.
SINGLE FMC OPERATION In adual FMC installation, the primary

FMC determined that the secondary
FMC is not available

CORRECTIVE ACTION

Select a normal performance mode
such as ECON.

Clear message and report failure to
maintenance group. Change position
of FMC source select switch to re-
store dual operation.
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MESSAGE

STEEP DES AFTER XXXXXX

SUPP RTE DATA BASE FULL

TAI ON ABOVE 10° C

TAKEOFF DATA LOADED

TAKEOFF DATA UPLINK

TAKEOFF SPEEDS DELETED

CAUSING CONDITION

FMC altitude constraint at waypoint
XXXXXX results in a steep descent
path to the next waypoint.

Attempted to save a route when the
Supplimental Route Database is full.

Aircraft is operating with anti-icing
with TAT above 10°C.

The selected departure runway and/
or the runway intersection match one
of the uplinked takeoff data sets.

Takeoff data from ACARS has been
loaded.

A change is detected in the parame-
ters required for QRH speed com-
putation. The large font takeoff
speeds are invalidated and QRH
speeds are recomputed and dis-
played.

CORRECTIVE ACTION

Monitor descent. Remove altitude
constraint at XXXXXX if allowed.

Clear message. Delete unused or
unwanted routes from the Supplimen-
tal Route Database to make room for
new ones.

Clear message and check use of anti-
icing for engine cowl or wing sur-
faces.

Review and accept or reject the en-
tered takeoff data.

Review and accept or reject data.

Reselect desired takeoff speeds.
Clear message.
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MESSAGE

UNABLE CRZ ALTITUDE

UNABLE HOLD AIRSPACE

UNABLE MACH . XXX

UNABLE NEXT ALTITUDE

CAUSING CONDITION

FMCS predicts aircraft cannot reach
the new CRZ ALT due to no cruise
time possible at entered CRZ ALT.

FMS generated hold pattern (using
perflimit bank angle) exceeds allow-
able hold airspace.

In Manually Selected Speed CRZ
mode, entered Mach not attainable
at any altitude.

Due to undershoot, the next climb
constraint cannot be achieved, or
due to overshoot, the next descent
constraint cannot be achieved.

CORRECTIVE ACTION

Clear message and review CRZ ALT
selection.

Clear message.

or
Execute hold exit arm.

or
Perform a flight plan modification
which resultsin the hold leg no longer
being the active go to waypoint.

or
Enter a waypoint which is more than
three minutes away from the active
hold.

Clear message select new speed
command.

Clear message and review FMCS
ERROR AT prediction (CLB page), or
clear message and review vertical
bearing information on DES page.
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UNABLE REQD NAV
PERF-RNP

UNABLE TO OFFSET

USING RSV FUEL

FMC ANP is not sufficient for current
specified RNPvalues(pilot-entered).

Messages inhibited in approach en-
vironment when:
. VOR/LOC mode is active
from DFCS
. VOR/LOC mode is armed
and LNAYV is not engaged
e VORJ/ILS mode is displayed
on at least one
EHSI

Message also displayed on the EHSI
when in approach environment.

A valid offset cannot be constructed
from the entered offset parameters.

A change in route causes fuel burn
to exceed total fuel minus reserves.

Clear message. When entering data
on ground, check accuracy. In flight,
check the position differences on
POS SHIFT page; if FMCS position is
clearly corrupted, update FMCS to
best sensor position source.

Review offset and re-enter valid data.

Clear message and amend the active
flight plan.
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MESSAGE

V SPEEDS UNAVAILABLE 4

VERIFY GW AND FUEL

VERIFY POSITION
(U10.2A AND EARLIER)

CAUSING CONDITION

Unable to compute because of con-
ditions which are not supported by
the flight manual.

Fuel input has failed, or it has been
30 minutes since a manual entry of
fuel was made.

Position Differences:

ORIGIN-IRS,

>4 nm on ground;
FMC-Rnwy Update,

>10 nm on ground,;
IRS-IRS,

for 40 sec, >10 nm;
IRS-Radio,

for 80 sec, >4 nm;
FMC-IRS,

for 40 sec, >10 nm;

4. Displayed for 737-600/700/800 aircraft only.

CORRECTIVE ACTION

Check inputs or manually enter.

Enter fuel weight on PERF INIT page.

When entering data on ground, check
data accuracy. In flight, check the
position differences on POS SHIFT
page; if FMC position is clearly cor-
rupted, update FMC to best sensor
position source.
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MESSAGE CAUSING CONDITION
VERIFY POSITION (CONT) FMCS-Radio,
(U10.2A AND EARLIER) for 80 sec, > 2.0 nm, enroute;

for 60 sec, > 1.0 nm, terminal,
for 10 sec, > 0.5 nm, approach &
LNAV engaged;

FMC-GPS,
same as FMC-Radio;

FMC-FMC,
same as FMC-Radio

Messages inhibited in approach en-
vironment when:
° VOR/LOC mode is active
from DFCS
° Both VOR receivers are
manually tuned to the Proc-
edure navaid
e VALID VOR data is being
received
° VOR/ILS mode is dis-
played on at least one
EHSI

CORRECTIVE ACTION

When entering data on ground, check
data accuracy. In flight, check the
position differences on POS SHIFT
page; if FMC position is clearly cor-
rupted, update FMC to best sensor
position source.
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MESSAGE

VERIFY POSITION
(U10.3)

CAUSING CONDITION

Position Differences:

ORIGIN-IRS,

>4 nm on ground;
FMCS-Rnwy Update,

>10 nm on ground,;
IRS-IRS,

for 40 sec, >10 nm;
IRS-Radio,

for 80 sec, >4 nm;
IRS-FMC,

for 40 sec, >10 nm;

FMC-Radio,

Displayed RNP, >0.5 nm
FMC-GPS,

Displayed RNP, >0.5 nm
FMC-FMC,

Displayed RNP, >0.5 nm
(DUAL FMS ONLY)

CORRECTIVE ACTION

When entering data on ground, check
data accuracy. In flight, check the
position differences on POS SHIFT
page; if FMC position is clearly cor-
rupted, update FMC to best sensor
position source.
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‘£ VERIFY POSITION (CONT) Messages inhibited in approach en-
N (U10.3) vironment when:
e VOR/LOC mode is active
from DFCS

e Both VOR receivers are
manually tuned to the Proc-
edure navaid

e VALID VOR data is being
received

e VOR/ILS mode is dis-
played on at least one
EHSI
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CORRECTIVE ACTION
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MESSAGE
VERIFY RNP

VERIFY RNP VALUE

VERIFY TAKEOFF SPEEDS

VNAV DISCONNECT

CAUSING CONDITION

Default value of RNP becomes less
than pilot-entered value of RNP, or a
GPS approach has been selected
and the FMC is in the Approach Nav-
igation Environment and the default
RNP is active (no NDB or manual
RNP has been entered).

Manually entered RNP is larger than
default RNP, or manually entered
RNP is less than ANP.

System gross weight has changed
since the T/O REF speeds were se-
lected.

The criteria for VNAV engagement
are no longer satisfied (VNAV disen-

gages).

CORRECTIVE ACTION

Clear message. Check pilot-entered
RNP.

Clear message. Check entered value
of RNP.

Check selected (small font) takeoff
speeds and ACCEPT or REJECT on
TAKEOFF page.

Manually control the vertical path.
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MESSAGE

XXXXX 5
(MCP ALTITUDE VALUE)

XXXX 6
(AIRPORT IDENTIFIER)

CAUSING CONDITION

Resetting MCP ALTITUDE to avalue
not equal to the CRZ ALT caused the
value to appear in scratch pad (CRZ

page only).

A REF AIRPORT is entered on POS
INIT and no entry of ORIGIN yet ap-
pears on RTE page 1.

CORRECTIVE ACTION

Select MCP ALTITUDE value into the
appropriate target altitude data field
or clear message.

Select the airport identifier into the
origin data field.

5. MCP altitude setting appears in scratch pad for possible line selection into a data field when MCP ALT is

changed.

6. Airportidentifier appears on RTE page for possible line selection into the ORIGIN field.



ALTERNATE NAVIGATION MESSAGES

NOTE: This section only applies to an Update 2 LCD MCDU.

When the ALT NAV MCDU is being operated as a normal MCDU
(displaying the normal FMC pages), the previous list of messages
beginning on page 3-2 will apply.

When the ALT NAV MCDU is displaying the ALT NAV pages, a
unique set of messages are diplayed when conditions warrent.
These messages cause the MSG annunciator to illuminate just as
FMC operations would and are in addition to the previous list of

messages.

MESSAGE

INVALID ENTRY

GPS FAIL

GPS INTEGRITY
LOST

LO POS

ACCURACY

ROUTE FULL

Revision 2

CAUSING
CONDITION

An attempt was
made to enter data
having an invalid for-
mat or range for the
data field selected.

GPS data is not be-
ing received.

GPS data received
is invalid or the GPS
HIL value is greater
than two times RNP
for the current navi-
gation environment.

The GPS horizontal
figure of merit is
greater than RNP for
the current naviga-
tion environment.

An attempt was
made to enter more
than 60 waypoints.

3-24.1

CORRECTIVE
ACTION

Clear message.
Correct entry error.

Clear message.
ALT NAV processing
halts.

None.

None.

Clear message. |If
more waypoints are
required, reveiw the
ALT NAV flight plan
for possible dele-
tions.

TDM 2024



MESSAGE

WAYPOINT NOT
DEFINED

WPT PREVIOUSLY
DEFINED

Revision 2

CAUSING
CONDITION

An attempt was
made to enter a
waypoint that does
not have a known
LAT/LON.

An attempt to enter
an existing identifier
using a LAT/LON
that is different from
the currently stored
LAT/LON.

3-24.2

CORRECTIVE
ACTION

Clear message.
Correct entry error.

Clear
then:

message,

Correct possible er-
ror in desired LAT/
LON data.

or

Delete stored way-
point and re—enter
desired data.

or

Select another name
for the desired way-
point.

TDM 2024



FMCS POWER LOSS AND SENSOR FAILURE RECOVERY

The FMCS is designed to survive power transients and interrup-
tions without suffering permanent loss of its navigation and guid-
ance capabilities. Three modes of power loss recovery are possi-
ble:

o Ifthe system’s primary operating power has been interrupted for
lessthan 10 seconds, the systemrecovers automatically and con-
tinues to operate normally.

o Ifthe powerhasbeeninterrupted for 10 seconds or more while the
aircraftisonthe ground, the system goesthroughacomplete pow-
er-up procedure. All preflight data and flight plan entries must be
re-entered.

o Ifthe powerhasbeeninterrupted for 10 seconds or more while the
aircraftisintheair, the systemretains allloaded data, disengages,
and reverts to display of a MOD RTE LEGS 1/1 page on the CDU
witha SELECT ACTIVE WPT/LEG message in the scratch pad.
The system will not turn on the EXEC key light until or unlessa TO
waypoint has been defined.

System recovery to full operation is dependent upon the status of
other aircraft sensor and flight control system.

Failures of the FMCS itself will completely stop the FMCS from
supplying flight management information.

FMCS failures are indicated by the CDU display and lighted alert
indicators.

The following are FMCS failure indicators:

LIGHTS:Amber FMC Alert on FMA and amber FAIL light on CDU
indicate FMC failure.

CDU DISPLAY: Blank — CDU failure (if dual CDUs are installed,
use other CDU; FMCS is still operational); pull
faulty CDU circuit breaker.

“FMC” — FMC failure; pull FMC circuit breaker.

Failures of FMC memory are indicated by the CDU display: OP
PROGRAM INVALID. Pull FMC circuit breaker for 20 seconds and
reset. If still in failed condition reload operational flight program via
portable or airborne disk loader.

Reductions of FMCS capabilities are attributable to failures of other
aircraft systems. It is important to note this characteristic in post-
flight reports to Maintenance Personnel.
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FMC FAILURE WITH AN ALT NAV MCDU INSTALLED

One function of the ALT NAV MCDU is to provide basic backup
navigation capability should the FMC fail. The ALT NAV flight plan
is maintained current as long as the FMC is operational. After a
failure of the FMC, the ALT NAV MCDU will perform basic computa-
tions and sequence the active flight plan.

NOTE: The ALT NAV computations do not use wind data.

When the ALT NAV MCDU has the FMC flight plan loaded and
activated prior to an FMC failure, the ALT NAV MCDU will display
the active ALT NAV LEGS page when the ALT NAV prompt (LSK
6L) on the MENU PAGE is selected.

If the flight plan was not loaded and activated prior to the FMC
failure, the ALT NAV MCDU will display the inactive ALT NAV LEGS
page when the ALT NAV prompt (LSK 6L) on the MENU PAGE is
selected. Selecting the LAST FMC PLAN prompt (LSK 5L) will
display the inactive ALT NAV flight plan as it was crossloaded.
Verify and correct (if required) the TO waypoint, then execute the
plan to make it active.

Once the ALT NAV flight plan is active, the ALT NAV MCDU will
continue to provide advisory lateral path guidance information to the
ESAL

NOTE: For an accurate and up—to—date ALT NAV flight plan, it is
important to crossload and activate the FMC flight plan as
soon as it is activated in the FMC.

ALT NAV MCDU POWER LOSS

The ALT NAV MCDU is designed to survive power transients and
interruptions without suffering permanent loss of its navigation and
guidance capabilities. Three modes of recovery after a complete
power loss are implemented.

e |If the power to the ALT NAV MCDU is interrupted for less than
10 seconds, the unit recovers automatically and continues to
operate normally.

o |If the power is interrupted for 10 seconds or more while the
aircraft is on the ground, the ALT NAV MCDU performs a full
power—up cycle, including a complete self check. All pre—flight
entries must be repeated.

o |If the power is interrupted for 10 seconds or more while the
aircraft is in the air, the ALT NAV MCDU requests the FMC to
crossload the flight plan. The ALT NAV pages may then be
accessed via the ALT NAV prompt on the MENU page, re-
viewed, updated or corrected if necessary, and re—activated.
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SOURCE RECEIVER FAILURE

If the on—side receiver fails, the ALT NAV MCDU will no longer be
able to provide an alternate navigation solution. The ALT NAV
prompt on the MENU page is blanked as well as all data fields in
the ALT NAV pages that require the receivers input data.
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SYSTEM DESCRIPTION AND DESIGN

The basic Flight Management Computer System (FMCS) consists
of a Flight Management Computer (FMC) and a Control Display
Unit (CDU). A second FMC and second CDU are available as an

option. Either or both of the CDUs may be any type of Multi-Pur- I

pose Control Display Units (MCDUs), which are available as an
option. The FMCS is integrated with other flight control systems to
form the Flight Management System (FMS), capable of providing
continuous automatic navigation, guidance, and performance man-
agement. These other systems are:

— In 737-300, 737-400, and 737-500
A dual-channel Autopilot/Flight Director System (AFDS).
A full regime autothrottle system (A/T).

Two Ring-Laser Gyro Inertial Reference Systems (IRS).

An optional Electronic Flight Instrument System (EFIS).

An optional satellite Global Positioning System (GPS).
— In 737-600, 737-700, and 737-800

A dual-channel Autopilot/Flight Director System (AFDS).
A full regime autothrottle system (A/T).

The Air Data Inertial Reference Systems (ADIRS).

The Control Display System (CDS).

e An optional satellite Global Positioning System (GPS).

The FMCS also communicates with a complement of other avionic
systems. These systems include:

— In 737-300, 737-400, and 737-500
e Two digital Air Data Computers (DADC).
e Two VHF NAV receivers.
e Two DME interrogators.
e Two HSIs (or Electronic HSIs (EHSISs) if EFIS is installed).
e Two ADIs (or Electronic ADIs (EADIs) if EFIS is installed).
e Two Mach Airspeed Indicators (MASI).
e Two Ny indicators.

e The Flight Mode Annunciator (FMA) panels (or one Thrust
Mode Annunciator (TMA) panel and two Autoflight Annun-
ciator (AA) panels if EFIS is installed).

e A GMT clock.
A Fuel Summation Unit.
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— In 737-600, 737-700, and 737-800
e The Air Data Inertial Reference Unit (ADIRU).
e Instrumentation displayed on the CDS.
e A GMT clock.
e The Fuel Quantity Indicator System

In addition, control/display function is available to any other ARINC
739 compatible system when an MCDU is included in the FMCS.

The functional arrangement of the FMCS is shown in Figure 4-1.
When interfaced with autopilot and autothrottle, the FMCS provides
a fully integrated flight management capability. Optimal perform-
ance computations, navigation, and guidance are provided from the
beginning of the climbout phase to glide slope intercept or flaps
greater than 15 degrees, with lateral and longitudinal autopilot cou-
pling and automatic thrust control. Also a second FMC in a dual
configuration provides redundant and independent navigation.

In a dual FMC configuration, both FMCs (OFPs and data bases)
can be separately loaded via a data loader. A cockpit switch deter-
mines which FMC is loaded. The other FMC may also be loaded
using the crossload CDU pages.

FMCS SENSOR INPUTS

Navigation and performance data are computed using inputs of:
From the IRS:
e Present position (latitude, longitude, and inertial altitude)
e Vertical speed (inertial)
e Ground speed components (north/south, east/west)
e Heading (magnetic and true)
e Roll and pitch angle
e Optional — GPS position (latitude, longitude)
From the Air Data System:
e Pressure altitude (uncorrected and baro-corrected)

e True Airspeed (TAS), Mach Airspeed (MAS), and Calibrated
Airspeed (CAS)

e Total Air Temperature (TAT)

e DME slant range (from the DME interrogators)
e VOR bearing (from the VHF NAV receivers)
e Total fuel quantity (from the fuel summation unit)

e Pneumatic bleed status (from the Bleed Control Panels)
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ALT NAV SENSOR INPUTS

The ALT NAV MCDU provides an alternate navigation solution in
the lateral plan and a backup navigation source that will continue to
send guidance data to the ESAI should the FMC fail. The function-
al arraingment is shown in Figure 4-1A.

The ALT NAV MCDU'’s source of velocity and position data is from
the on-side receiver. Without this input, the ALT NAV pages will
not be available. The receiver provides the following data:

e Present position (LAT/LON)

e Ground speed

e Track angle (true)

e Universal Time

e Horizontal Integrety Limit (HIL)

e Horizontal Figure of Merit (HFOM)
e GNR Sensor status

e GNSS Fault Summary data
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FMCS SYSTEM CONTROLS AND DISPLAYS

The primary controls and displays associated with the operation of
the FMCS are described below. Their locations on the flight deck
are shown in Figure 4-1.

CONTROL/DISPLAY UNIT (CDU)

The CDUs provide the operator interface with the Flight Manage-
ment Computer (FMC) and are the only components of the FMCS
visible to you. The general arrangement of the CDU is illustrated
in Figure 2-1.

AFDS MODE CONTROL PANEL (MCP)

The arrangement of the MCP is illustrated in Figure 4-2. The
FMCS interacts directly with only six of its controls:

e The LNAV selector switch

e The VNAV selector switch

e The altitude select control (ALTITUDE SEL)
e The course select control (COURSE)

e The altitude intervention switch (ALT INTV)
e The speed intervention switch (SPD INTV)

The LNAV and VNAYV selectors are push switches which engage or
disengage FMCS LNAV and VNAV guidance to the autopilot and
autothrottle. The switches are lit in the engaged state. The ALTI-
TUDE SEL control provides altitude data directly to the FMCS for
VNAV mode control. The FMCS receives selected course data
from the MCP to generate a selected course radial and its recipro-
cal for display on the EFIS EHSI when a VOR is being manually
tuned. FMC operations in the altitude and speed intervention
modes are discussed on pages 2-179 through 2-181.

PUSHBUTTON
ALTITUDE ENGAGE
INTERVENTION SWITCHING

BUTTON
\ AP ENGAGE
venrspeeo covese
oo
(-1200) |:| I:I
@
U Og
b

oFF

= e fasz -m =)
° 1

FD C ol (@1 VORLOC
on oFF
INTV. ku‘

b
mo s / wios  ooseL

SPEED
INTERVENTION MECHANICAL
BUTTON DISENGAGE BAR

Figure 4—2 Mode Control Panel
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AUTOTHROTTLE (A/T)

Autothrottle-coupled operations with the FMCS are automatic and
controlled by command mode selection from the AFDS. Auto-
throttle coupling is enabled by the A/T ARM switch located on the
AFDS MCP.

FLIGHT MODE ANNUNCIATOR (FMA)

The panel of the FMA is shown in Figure 4-3. The Captain’s and
First Officer's FMAs are identical. The principal information fur-
nished by the FMCS for display on the FMA is an indication of the
active Np limit operating mode and whether a reduced Nj limit is
active. In addition, FMC failures and Alerting Messages light the
amber FMC annunciator located on the FMA.

INDICATES
INDICATES VNAV ENGAGED & AFDS NOT CONTROLLING SPEED
INDICATES VNAV ENGAGED & A/T CONTROLLING
TO FMC SPEED TARGET
\ AFDS \ AIT / N1 LIMIT
y 1 7
[ LNAv ] [LVNAVPATH | [_FmMcspPD | CRZ
IS [ ATAcQ || |[mcPspD ] ANNUNCIATORS

USED BY FMCS

FLARE [mcpPspPD_| [[THRHOLD |

—
: :
A/P AIT FMC
TE

A/P STATUS

FMC ANNUNCIATOR

INDICATES VNAV ENGAGED & AFDS CONTROLLING PITCH
TO MAINTAIN FMC TARGET SPEED.

| —

AFDS \ AIT N1 LIMIT
(I HDGSEL | [ VNAVSPD | [ N1 || —
[vortoc ] [(ALTHOLD ] [(RETARD | || E—

ANNUNCIATORS

[Ces ] [ws ] [CAmomiT_] 7~ USED BY FMCS
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[SINGLECH]
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Figure 4-3 Flight Mode Annunciator
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SOURCE SELECT SWITCH

The source select switch is only used in a dual FMC configuration.
It provides a means to designate which FMC is the primary comput-
er.

THRUST MODE ANNUNCIATOR (TMA)

The TMA is part of the EFIS option. The panel of the TMA is
shown in Figure 4-4. The information furnished by the FMCS for
display on the TMA is the active N; limit operating mode and
whether a reduced N limit is active.

R-TO R-CLB
CRZ G/A CON

A/TLIM

Figure 4—4 Thrust Mode Annunciator
AUTOFLIGHT ANNUNCIATOR (AA)

The AA is part of the EFIS option. The panel of the AA is shown
in Figure 4-5. The Captain’s and First Officer’s AAs are identical.
FMC failures and alerting messages light the amber FMC annuncia-
tor.

A/P AIT FMC @ 1
PIRST PIRST PIRST 2

TEST

Figure 4-5 Autoflight Annunciator
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INSTRUMENTS

Four types of instrumentation on the flight deck are interfaced with

the
[ )
[ )
[ )

FMCS. They are:

The Horizontal Situation Indicators.
The Mach/Airspeed Indicators.

The N; Indicators.

The Attitude Director Indicators.

Horizontal Situation Indicator (HSI)

The standard HSI installed in the Boeing 737-300 through 737-800
aircraft is shown in Figure 4—6. When the FMCS is active in LNAV
and VNAV modes, it provides display outputs to both the Captain’s
and the First Officer's HSIs for:

The course pointer.

The drift angle cursor.

The lateral deviation bar.
The vertical deviation pointer.
The TO/FROM indicator flag.

The ALERT annunciator, which provides a visible advisory prior
to the FMCS’s automatic execution of a programmed lateral
path change.

e Lateral track changes are annunciated 10 seconds prior to
initiation of the turn maneuver.

e The ALERT annunciator will go out when the commanded
lateral track change should begin.

The distance to go in nautical miles to the next geographically
fixed waypoint.

The ground speed.
Bearing to the next geographically fixed waypoint.
True airspeed (optional).
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Figure 4—6 Horizontal Situation Indicator (HSI)
Mach/Airspeed Indicator (MASI)

The MASI display is shown in Figure 4—7. The FMCS provides an
output of target airspeed to the AFDS to position speed cursors in
both MASIs whenever the VNAV mode is engaged. You may over-
ride and disable the automatic cursor by pulling out the PULL TO

SET knob.

N; Indicator

The N; Indicator is illustrated in Figure 4-8. The FMCS provides
computed percent of N; Limit, which is used to position the Np
cursors. The system also generates target N1 for reduced thrust
modes, which is transmitted to the autothrottle. You may disable

the automatic cursor by pulling out the PULL TO SET knob.
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Figure 4—7 MACH/Airspeed Indicator
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Figure 4—8 N1 Indicator
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Attitude Director Indicator (ADI)

The standard ADI installed in Boeing 737 aircraft is shown in Figure
4-9. When the FMCS is active in the VNAV mode and the A/T is
engaged in FMC SPD mode, the autothrottle provides a speed error
signal to the fast/slow pointer which shows the difference between
current speed and FMCS target speed.

FAST/SLOW
SCALE

Figure 4—9 Attitude Director Indicator
ELECTRONIC FLIGHT INSTRUMENT SYSTEM (EFIS)

The EFIS option functionally replaces the HSI and ADI on the flight
deck in 737-300/400/500 aircraft, and provides additional advisory
data such as map display, weather radar information, radio altitude
information, and automatic flight control mode annunciation.
The EFIS consists of the following components:

e Electronic Flight Instrument Control Panels (EFCPSs)

e Electronic Attitude Director Indicators (EADIS)

e Electronic Horizontal Situation Indicators (EHSISs)

e Electronic Flight Instrument Symbol Generators (EFSGs)

e Remote Light Sensor

The EFCP (shown in Figure 4-10) is located on the flight deck and
provides selected EFIS modes, selected display options, and se-
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lected range information to the FMCS. The FMCS provides flight-
plan-related information to the EFIS when the MAP or PLAN mode
is selected on the EFCP.

ADI ExP — HSI RANGE
DH REF VOR/
® NAV ILS 80,160 320 ®

150 — VR —MAP 40
FULL 20
L nav CTR 10

MAP
< ©> BRT PLAN WXR

o @ - ’
©
MAP

BRT VOR/ADF NAV AID APRT RTE DATA WPT

S O [[=][=][~][~ ][~]®

Figure 4-10 Electronic Flight Instrument Control Panel
COMMON DISPLAY SYSTEM (CDS)

The CDS option functionally replaces the HSI and ADI on the flight
deck in 737-600/700/800 aircraft, and provides additional advisory
data such as map display, weather radar information, radio altitude
information, and automatic flight control mode annunciation.

The CDS consists of the following components:

e Common Display Control Panels (CDSCPs)

e Electronic Attitude Director Indicators (EADIS)

e Electronic Horizontal Situation Indicators (EHSISs)
The CDSCP (shown in Figure 4-11) is located on the flight deck
and provides selected display modes, selected display options, and
selected range information to the FMCS. The FMCS provides

flight-plan-related information to the CDS when the MAP or PLAN
mode is selected on the CDSCP.
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Figure 4-11 Common Display System Contol Panel

The information provided to the EFIS or CDS from the FMCS con-
sists of background and dynamic data. The FMCS specifies the
data type to be displayed, its position, and symbology orientation
viewed on the display (see Figures 4-12 and 4-13). Background
data information is extracted from the Navigation Data Base and
the flight plan. This flight plan information is identical to the FMC
lateral flight plan.

VOR MAP

The background symbol information sent to the EFIS or CDS is
made up of the following:

e Flight Plan Route Data (ACT and MOD)
e Waypoints
e Route data
e Runways
e Holding Patterns

e Altitude Profile Points (T/C, S/C, T/D, E/D, and airport
speed restriction deceleration points)

e Alphanumeric Messages
e Primary FMC in a dual FMC configuration
e Tuned Navaids
e Origin and Destination Airports
e Other Airports
e Selected Reference Points
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¢ Navaids (VORTAC, VOR, DME/TACAN)
e Waypoints (not in flight plan, but in NDB)
e Procedure Turns

e Procedure Holds

27 5 NM TRK L{?ﬁl M 0835.42

< y

e
2580

120°/20

Figure 4-12 Typical Display in Map Mode
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27.5NM TRKle%—‘ M 0835.47

Figure 4-13 Typical Display in Plan Mode

MAP mode symbol categories to be displayed by the FMCS must
be selected on the control panel. Modifications made to the active
flight plan using the FMCS are displayed along with the active flight
plan until executed. Once executed, only the active flight plan is
displayed.

Dynamic symbol information consists of general navigation and
guidance parameters and special data parameters. The dynamic
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symbol information that is sent to the EFIS or CDS from the FMCS
consists of the following:

EHSI Information

e Dist to Go (to a waypoint)
e Estimated Time of Arrival

Waypoint Bearing
Track Angle (True & Mag)

e Desired Track e Wind Speed & Direction
e Cross-Track Deviation e Drift Angle
e Vertical Deviation e Active Waypoint Name
e Range to MCP Altitude e |IRS Position Difference
e Present Lat & Long e Display Bit

FMC, FMC Radio Position,

GPS, and IRS

e Lateral Offset Track

EADI Information
e Ground Speed e V, Speed (Speed Tape Option Only)
e Flight Path Angle e VR Speed (Speed Tape Option Only)
e VRer Speed (Speed Tape Option Only)

ALTERNATE NAVIGATION SYSTEM CONTROLS AND DISPLAYS

The primary controls and displays assosiated with the operation of
Alternate Navigation function are described in the following para-
graphs.

ALTERNATE NAVIGATION CONTROL/DISPLAY UNIT

The primary unit that provides the Alternate Navigation (ALT NAV)
function is the LCD MCDU with Update 2 (ALT NAV MCDU) opera-
tional program loaded. The ALT NAV MCDU is identical in appear-
ance and operation to the other versions of MCDUs when display-
ing the normal FMC pages, performing the alternate navigation
function in the background.

RECEIVER INPUTS

In order to ferform the ALT NAV function, the ALT NAV MCDU must
have inputs from the on—side MMR/GPS/IRS receiver to obtain ve-
locity and position data required for guidance output data. Without
this input, the ALT NAV function will not operate.

ELECTRONIC STANDBY ATTITUDE INDICATOR
When the ALT NAV MCDU is displaying the ALT NAV pages, dis-
play outputs to the Electronic Standby Attitude Indicator (ESAI) are
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used to provide lateral path guidance. The ALT NAV MCDU drives
the on-side display to present the aircrew with basic up—to—date
flight plan information.

FMS TO
352DTK

Figure 4-13A Electronic Standby Attitude Indicator

The ALT NAV MCDU controls the following:

The lateral deviation bar.

The ALERT annunciator (provides visable advisoryapproxi-
mately 10 seconds prior to a lateral path change, and goes
away when change should occur).

Distance to go in nautical miles to the next geographically fixed
waypoint.

Ground speed.
Bearing to next geographically fixed waypoint.

Revision 2 4-16.1 TDM 2024



FMCS PERFORMANCE COMPUTATIONS

The essential difference between the Flight Management Computer
System and conventional area navigation systems lies in the
FMCS'’s ability to provide optimal speed, thrust, and flight path guid-
ance. This optimization is based upon sensor measurements of
flight conditions and the operator’s definition of flight cost factors,
as done through the Cost Index (CIl) which specifies the relative
weightings of fuel saving and time-of-flight saving. Thus, climb,
cruise, and descent optimization which assure the best possible
return on trip cost can be employed without increasing flight crew
workload.

The FMCS provides speed and thrust targets for the selected flight
phase and mode of operation, and thrust limits to protect the en-
gines. The speed and thrust target and thrust limit data are trans-
mitted to the autopilot and autothrottle systems to provide direct
automatic control of the aircraft’s flight path.

As a default the system selects the ECON mode which uses the
pilot selected Cost Index (Cl) to construct the most cost efficient
altitude-speed flight profile. The Cl extremes of 0 and 200 repre-
sent, respectively, the most fuel efficient profile and the fastest pro-
file (short of the buffet boundaries).

Other performance modes may be selected on the individual flight
phase pages of CLB, CRZ, and DES. In CRZ the Long Range
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Cruise (LRC) selection commands a speed providing 99% maxi-
mum fuel efficiency (corresponding to a Cost Index of 20 to 25 in
the ECON mode, depending on altitude). For engine out (ENG
OUT) conditions, the FMCS displays the maximum continuous
thrust N1, maximum altitude capability and optimum airspeed based
on maximum continuous thrust, minimum drag speed, and current
gross weight. Vertical navigation (VNAV) mode cannot be engaged
when an ENG OUT mode is active.

PERFORMANCE DATA BASE

The system’s performance data base is contained in the permanent
program memory of the Flight Management Computer. It consists
of:

e A detailed aerodynamic model of the aircraft, which includes
basic high-speed drag polars, target airspeeds for all operating
modes and conditions, a buffet limit envelope, and stored val-
ues of the aircraft’s certified operating limits. The aerodynamic
model also includes speed and altitude capability data required
for engine-out operating conditions.

o A fuel flow and thrust model for the type of engine installed on
the aircraft. The model is used during computations of fuel
flow, thrust, engine limits and target values, and for corrections
for the effects of air conditioning and anti-icing bleeds. Thrust
targets for turbulence penetration are also provided as advisory
information for the crew.

PERFORMANCE OPTIMIZATION

It is convenient to think of the performance advisory capability of
flight management systems as an electronic Operations Manual. In
at least one sense, that description applies to the FMCS: it pro-
vides flight planning and performance information that the flight
crew would normally obtain from the Operations Manual. But the
FMCS furnishes a great deal more information that cannot be ob-
tained from the Operations Manual, nor, for that matter, from the
Performance Engineer’'s Manual.

Climb speed schedules and Descent speed schedules for optimal
operation of the aircraft are determined largely as a function of the
Cost Index number, which relates the operator’s direct hourly flying
costs to the cost of fuel, to allow trade-off between the two. Cruise
speed schedule is a function of cost index, gross weight, cruise
altitude, and headwind.

PERFORMANCE SELECTION FOR REQUIRED TIME OF ARRIV-
AL (RTA)

The Required Time of Arrival (RTA) advisory and control capabili-
ties provide a performance speed schedule to achieve an ETA
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equal to the entered RTA. Selection of the RTA performance mode
is made through an RTA time entry specified at some waypoint in
the flight plan on the RTA PROGRESS page. This selection will
override any prior performance mode selections for climb, cruise,
and/or descent up to the RTA waypoint. The target speed schedule
to meet the RTA is derived by estimating the ECON mode Cost
Index (CI) that results in the ETA performance prediction equal to
the RTA. Using the CI to adjust the speed schedule for the flight
phases involved insures that all performance envelope limitations
will be observed. If the entered RTA is unachievable through an
allowable CI, a CDU message will be displayed.

While still on the ground, normal performance predictions compute
time of flight to each waypoint based on the pilot entered Cost
Index, where CIl ranges from 0 for most fuel efficient to 200 for the
fastest. If an RTA is now entered for some waypoint, the time of
flight to that waypoint is backed off from the RTA time to compute
the recommended take-off time. As supplementary information,
RTA computations also estimate the flight times for a Cl of -40 and
200 to provide a T/O WINDOW display, which shows the earliest
and latest take-off times to meet the entered RTA. When airborne,
the earliest and latest ETAs achievable at the selected waypoint are
estimated and displayed as the RTA WINDOW. Both window time
computations use the extended CI range of -40 that results in
speed targets slower than the most fuel efficient speed, but
bounded by the slow speed buffet boundaries.

During flight the full performance predictions running in the back-
ground constantly update the ETA for the RTA waypoint and hence
compute an RTA error. Whenever this RTA time error exceeds a
computed error tolerance, RTA computations will estimate a new
Cl, which in turn changes the target speed schedule. The com-
puted error tolerance is based on a value entered on the PERF
LIMITS page and on the time remaining to the RTA waypoint. The
PERF LIMITS page also allows the pilot to specify narrower mini-
mum and maximum performance speed limits by flight phase than
the normal default limits.

FLIGHT ENVELOPE PROTECTION

Cost-optimal flight profiles may require flying the aircraft at or near
the limits of airplane or engine performance. Reliance upon a sys-
tem such as the FMCS, therefore, requires assurance that the
speed and thrust targets provided by the system will not exceed
those limits, and that the flight planning computations will offer per-
formance options that are within the airplane’s capabilities. The
FMCS operational program has been specifically designed to as-
sess the effects of actual flight conditions, computed performance
targets, and crew data entries or requests, and continuously evalu—
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ates these variables with respect to the computed or programmed
capabilities of the aircraft and its engines.

Any condition that exceeds these limits is annunciated. The actual
outputs of the system are restricted by the computed limit bound-
aries. Monitoring of invalid or abnormal conditions in the aircraft
itself is included in this feature.

The aircraft’'s environmental (temperature/altitude), airspeed (Vuo
and Mpyp) limits and maneuver margin envelopes are continuously
checked. Nj limit data is used to check the target speeds and
thrust commands. The maneuver margin to initial buffet can be
either chosen by the airline (for FAA operators) or limited to 1.3 g's
(for CAA operators) as selected by a program logic pin.

FMCS NAVIGATION

The FMCS incorporates provisions for both self-contained and ra-
dio-augmented navigation in the lateral and vertical planes. The
system furnishes, as its basic navigational outputs, continuous real-
time solutions for:

e Aircraft Position (latitude, longitude, altitude)
e Ground Speed

e Flight Path Angle

e Drift Angle

e Track Angle

e Wind Velocity and Direction

ALT NAV MCDU NAVIGATION

The ALT NAV MCDU is capable of performing self-contained na-
viagtion in the lateral plan only. The unit displays basic navigation
outputs which are continually updated with data from the supplying
receiver. These outputs include:

e Aircraft Position (latitude, longitude, altitude)
e Ground Speed
e Track Angle

NOTE: The ALT NAV function does not account for or incorpo-
rate wind data.

NAVIGATION DATA BASE

The FMCS'’s navigation data base is stored in the memory of the
FMC in two parts: a body of active permanent data which is effec—
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tive until a specified expiration date, and a set of data revisions for
the next period of effectivity. The effectivity dates for both sets of
data are displayed for reference on the system’s configuration iden-
tification page (IDENT). One of the two sets of data is selected as
the active navigation data base when the system is powered up to
enable the navigation and guidance functions. Data base updates
must be accomplished at intervals of 28 days. Navigation data
bases are usually tailored to each airline’s requirements.

The navigation data base contains all current information required
for operation in a specified geographic area. It can include data
for:

e VOR, DME, VORTAC, and TACAN Navigation Aids

e Waypoints

e Airports and Runways

e Standard Instrument Departures (SIDs)

e Standard Terminal Arrival Routes (STARS)

e Enroute Airways

e Charted Holding Patterns

e Approach Procedures

e Approach and Departure Transitions

e Procedure Specified Navaids

e Company Route Structures

e Instrument Landing Systems (ILSs)

e Terminal Gates

e Missed Approaches

e Procedure Turns

e Procedure Holds (automatically terminated holding patterns)
The data base is capable of supplying on request all of the informa-

tion required for the assembly of a complete flight plan for the se-
lected route.

In addition to the content of the permanent data base, the system
will accept crew-entered data for up to 40 additional navigation
aids, 40 temporary waypoints, and 6 temporary airports in a tempo-
rary navigation data base. These crew entries will be retained in
the FMC’s temporary data base until flight completion.

A supplemental navigation data base consisting of 20 waypoints, 40
NAVAIDS, and 6 airports can also be entered by the crew. These
entries are shared with the allotted entries in the temporary naviga-
tion data base with the exception that 20 of the 40 waypoints are
for exclusive use by the temporary navigation data base. To gain
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access to the supplemental navigation data base, a four-character
code (SUPP) is entered into the scratch pad prior to selection of
the NAV DATA> prompt on the INIT/REF INDEX page. Before the
FMCS can make use of the supplemental navigation data base, an
effectivity date when it becomes valid must be entered. This effec-
tivity data is also displayed on the IDENT page. The supplemental
data base is retained until individual identifiers are deleted or until
it is deleted in its entirety using prompts. Navigation data base
updating does not delete supplemental entries.
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Navigation data stored in the navigation data base is rounded off as
shown in Table 4-1.

DATA ITEM NEAREST INCREMENT
Airport lat/long 1/10 minute
ILS lat/long second*
Navaid lat/long second*
Runway lat/long second*
Waypoint lat/long second*
Airport Speed Limit Alt 100 feet
STAR/APP Transition Level 100 feet
SID/STAR/APP Alt Restrictions 100 feet
SID/STAR/APPHading/Course/Radius 1 degree
SID/STAR/APP Waypoint Distance 1/10 nautical mile
Company Route Cruise Alt 100 feet
Hold Pattern Inbound Course 1 degree
Localizer Bearing 1 degree
Navaid Elevation 20 feet
Runway Bearing 1 degree
Runway Length 50 feet
SID Transition Alt 100 feet

* |LS, Navaid, Runway, and Waypoint lat/long are displayed on the
CDU tothe nearest 1/10 minute even though they are stored to the
nearest second in the Nav Data Base

Table 4—-1 NDB Data Baseline Measurements
DETERMINING OPTIMAL NAVIGATION CONFIGURATION

The FMCS selects the navigation sensors that provides the best
solution for aircraft present position. This selection depends upon
the availability and validity of outputs from the aircraft's primary
navigation sensors. The selection process is completely automatic
and controlled solely by the FMC. The basic sensor inputs required
for the optimal data-mixing process are:

e Slant range measurements from DME interrogators (standard,
frequency agile, or frequency scanning).

e Bearing data from either of the two VOR receivers.

e Baro-corrected and uncorrected pressure altitude and true air-
speed from either one of the ADCs.

e Latitude, longitude, inertial altitude, inertial vertical speed, true
heading, magnetic heading, and groundspeed components
from either of the IRSs.
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e Latitude, longitude from an optional GPS interface, from a
stand-alone GPS or from a GPIRU.

e Hybrid latitude, longitude from a GPIRU (pre-mixed GPS and
IRS).

DME or VOR validity is determined by station geometry in relation
to the computed present position and the reasonableness of the
actual data received from the tuned navaids.

The FMC selects and uses all valid available sensors for aircraft
state calculations, correcting the IRS data based on the following:

e GPS

e Multi-DME

e DME/VOR (co-located)

e LOC/DME (aligned with runway)
e LOC

POSITION DETERMINATION

The navigation processing consists of computations for both hori-
zontal and vertical positions of the aircraft. The vertical navigation
process computes values of altitude and flight path angle (FPA)
using data from the IRS and the air data computers. While on the
ground, FPA is assumed to be zero. The more involved process of
horizontal navigation primarily consists of a filtering process using
GPS, DME and VOR navigation data to correct the IRS position
computations. The pilot can manually update the FMC to one of
the FMC, GPS, or radio positions through selections on the POS
SHIFT page as appropriate.

GPS data will be used first to update the aircraft state estimates
based on certification level, flight phase, and pilot selection.

For a dual FMC installation, the guidance position and velocity cal-
culations are also based on the setting of the source select switch.
In the NORMAL position the guidance position and velocity are a
combination of each FMC’s navigation position and velocity
weighted by the corresponding navigation uncertainties. When the
source select switch is set on BOTH ON L the left FMC's aircraft
state estimate is used for guidance. Conversely, when the switch
is set on BOTH ON R the right FMC’s state is used for guidance.

RADIO MANAGEMENT

When the AUTO mode of VOR/DME tuning is selected, the FMCS
is responsible for the selection and tuning of navigation aids that
can be successfully used to provide navigation solutions when com-
bined with data from the IRS.
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The best navigation aids are broadly defined to be the 10 naviga-
tion aids closest to the aircraft’'s computed present position. In
order to qualify as candidates for the best navigation aid list, these
facilities must be within a range which is suitable for its class of
operation and the present altitude of the airplane. This is done in
each FMC in a dual configuration.

From the best navigation aid list, the FMCS determines the best
navigation aid pair as a function of the line-of-position (LOP) cross-
ing angle and the distance to the station and the horizon. The
crossing angle of the LOPs must lie between 30 degrees and 150
degrees. The best navaid pair is defined as the combination which
produces a crossing angle closest to the ideal value of 90 degrees.
Re-selection of the best navaid pair will be performed every five
seconds. This operation and tuning are also done in each FMC
but only the primary FMC'’s selected navaids are used for tuning.

If one of the two DME interrogators has been switched to MAN
mode, the FMCS will attempt to use the manually tuned DME sta-
tion and to find a complementary DME station that provides an
acceptable LOP crossing angle. When this is not possible, the
DME interrogator in the AUTO mode may be operated by the
FMCS in a frequency-agile submode (if agility DME is installed) in
order to preserve the primary dual-DME navigation solution. When
this occurs, the single AUTO mode DME interrogator will be tuned
alternately to each of two DME stations, selected by the FMCS as
the best pair, at intervals of 5 seconds; otherwise, the FMCS may
operate in a VOR/DME mode.

GPS NAVIGATION

The use of GPS data for navigation depends on the certification
level, flight phase, and pilot inhibits. The certification determines
the following GPS ratings: primary, supplemental, and advisory.

As primary, the GPS data may be used in all flight modes and on
the ground unless inhibited by the pilot. If inhibited, the use of
GPS data may be re-enabled and is also reset at the end of the
flight.

With the supplemental rating, GPS data may be used if it is
checked against other sole means certified navigation data sources.
VHF is the sole means method while enroute domestic and in termi-
nal areas; IRS is the sole means for oceanic. If VHF radio data is
unavailable in terminal, approach, or enroute flight, GPS updating is
allowed without affecting actual navigation performance. Otherwise
the VHF data is used as a check of the GPS data. In an oceanic
navigation flight environment IRS data is used for the check. This
GPS use is also dependent on pilot inhibit selections.
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When GPS is set for advisory only, GPS data is only displayed for
pilot information.

FMCS FLIGHT PLANNING

An entire flight can be preplanned well before pushback from the
gate, and, excepting the takeoff and final approach to landing
phases, can be automatically flown by the FMCS as it sends its
commands to the AFDS and autothrottle. A complete lateral flight
plan may be selected out of the FMC’s navigation data base. The
lateral routing may also be modified manually with assistance from
the FMCS'’s data base search capability. The FMCS accepts route
entry and revisions via CDU keyboard entry in a format compatible
with air traffic control clearance language.

The vertical portion of the route can be automatically preplanned by
the FMCS using speed and altitude targets optimized for flight
economy. As with the lateral plan, the crew can easily modify the
FMCS'’s default values to tailor the vertical segment schedules to
the requirements of each day’s flight.

NAVIGATION DATA BASE SELECTION

Upon its initial power-up, the FMCS displays the system configura-
tion display: the IDENT page. This page is used to confirm that
the particular FMC installed in the aircraft has the correct aircraft
and engine configuration performance data in its memory. The
crew can also confirm the applicability of the navigation data base
loaded into the FMC and its effectivity date. Upon power-up, the
FMC compares the navigation

data base effectivity date with the date from the GMT clock system.
If the navigation data base is not effective for the date received, the
message NAV DATA OUT OF DATE is displayed in the scratch
pad. If the data base indicated as being ACTIVE is not suitable for
the upcoming flight, the current updated navigation data base must
be selected.

IRS INITIALIZATION

The aircraft's Inertial Reference System’s latitude and longitude
may be initialized from the FMCS CDU. If an IRS is in the ATT
mode, the primary FMC can be used to initialize the IRS heading.
A SET IRS POS is entered in any of four ways:
e Selecting the stored LAST POS retained in the FMCS from the
previous power on/off cycle.
e Entering the ICAO identifier for an airport whose position is
contained in the navigation data base.
e Entering the gate identifier for the airport entered above, pro-
vided that gate position is contained in the navigation data
base.
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e Directly entering the desired latitude and longitude.
GMT OR LOCAL TIME SELECTION

The FMCS receives and displays Greenwich Mean Time (GMT)
data and date information from the aircraft clock system. The
FMCS also estimates times at each of the planned route horizontal
and vertical waypoints and at the destination. The aircraft clock
input to the FMCS may be GMT or local time, depending on which
you use to set the aircraft clock. To ensure that the FMCS has
GMT time, the GMT hours can be entered when the clock input in
use is set to a local non-GMT time zone.

FLIGHT PLAN DEFINITION

The intended route can be selected well in advance of the actual
takeoff. Forthose carriers who have fixed flight plans, these routes
can be stored in the FMC navigation data base and selected by
entering a Company Route number into the CDU. This calls a
complete set of route parameters from the data base. In an ideal
situation, the crew makes no further entries. However, changes
might be necessary. Consequently, the FMCS will also accept
manual entries, which modify any number of route parameters.
Similarly, the crew may construct entirely new routes from data
stored in the navigation data base. This data is generally the same
navigation data available on aeronautical charts.

Lateral Plan Construction

The crew can create a string of horizontal navigation waypoints
that will make up the planned route in either of two ways:

e Entering a Company Route identifier.
e Manually entering each individual waypoint or airway segment.

Airlines can define specific company routings to be included in the
navigation data base compiled for their areas of operation. Selec-
tion of a specific route is accomplished by entering a Company
Route (CO ROUTE) identifier on page 1 of the Route (RTE) dis-
plays. Provided gross weight has already been entered on the
PERF INIT page, the FMCS will call the company'’s route data from
the navigation data base and construct a complete horizontal and
vertical flight plan. The vertical plan information defaults to Econo-
my mode if other modes are not defined among the CO ROUTE
data. Itis then possible to modify this CO ROUTE plan, if required,
by manual entries on either the RTE or Route Legs (RTE LEGS)
page displays. Sometimes a CO ROUTE will not provide enough
information for a complete flight; an example of this is when the
specifics of the destination arrival are not included so that you may
tailor the plan to that day’s conditions. FMCS functions, such as
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those available through the Departures/Arrivals (DEP/ARR) key, as-
sist you in making these finishing touches to the flight plan.

If an unnamed intersection of two airways is desired as a waypoint,
it can be entered into the flight plan using a place bearing/place
bearing entry to define the intersection; for example,
ATLO11/CHAO087.

The minimum plan to which the automatic flight controls can be
engaged consists of an origin, a destination, and a waypoint which
defines the route.

As each route waypoint is entered, the FMCS searches its naviga-
tion data base to extract the necessary data. If a waypoint or
airway is in the data base, the system checks to see that the route
being strung together is made up of compatible entries. If a dis-
continuous set of route waypoints and interconnecting segments is
entered, you should refer to aeronautical charts for an alternative
and clear the discontinuity. For an explanation of data entry into
the FMCS, refer to PART 2, NORMAL OPERATION.

A lateral offset path may be constructed by entering a right or left
offset distance (up to 99.9 nm), with optional starting waypoint, and
end waypoint on the LATERAL OFFSET page.

Vertical Plan Construction

Vertical plan information can be preplanned within the stored Com-
pany Routes in the navigation data base. It is then called from
storage, along with the lateral plan, when a CO ROUTE is selected.
The FMCS will also provide a set of vertical plan defaults whenever
a lateral plan is generated. This default is to the Economy mode
for each of the flight phases, with consideration of airport speed/alt
restrictions (such as the 250-kt limit below 10,000 feet in the U.S.).
The RTE LEGS displays indicated the speed and altitude planned
or predicted at each waypoint of the route. Restrictions or crew
entries of speed and/or altitude constraints are shown in boldface
characters on the displays, while FMCS default predictions are
shown in the smaller block characters. Altitudes or Flight Levels
followed by an “A” are “at or above” targets, a “B” indicates an “at
or below” target, and no letter suffix means the altitude is an “at”
target to be met. Two altitude values indicate an altitude “window”
or block crossing restriction for that waypoint.

FLIGHT PLAN MODIFICATION

Until the planned route is activated and executed, it is simply that:
a planned route. When the system has an active route, the dis-
plays associated with that route have an ACT prompt in the title
line of the page. No two performance phases can be active at any
one time.
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Modifications to any route plan can be made at any time with the
FMCS. If the changes made are to an active route, the ACT will be
changed to MOD. The MOD prompt goes away if the modifications
are erased or activated, and ACT reappears on the display title line.
Lateral or vertical modifications can be inserted from the scratch
pad into the RTE LEGS pages. Crews can also initiate step climbs
or descents, or speed schedule changes directly on the perfor-
mance displays (CLB, CRZ, DES); these will create a MOD condi-
tion until executed.

ALT NAV MCDU FLIGHT PLANNING

ALT NAV FLIGHT PLAN DEFINITION

The ALT NAV flight plan is an abbreviated version of the FMC flight
plan. It may only contain those contiguous waypoints defined by
great circle legs (maximum of 60 waypoints) from the lateral path.
The crew must also keep in mind that the ALT NAV function does
not account for wind data.

Waypoint identifier names, latitude data, and longitude data formats
use the same convention as for the FMC flight plan.

ALT NAV LATERAL PLAN CONSTRUCTION

The crew may construct the ALT NAV flight plan using ether of two
methods; manual entry or crossloading.

An entire lateral flight plan may be loaded manually into the ALT
NAV MCDU using the ALT NAV WPT DATA and ALT NAV LEGS
pages. Standard waypoint identifiers and corresponding latitude
and longitude data is entered in the ALT NAV WPT DATA pages.
The route is entered on the ALT NAV LEGS page. As each entry
is made, the ALT NAV MCDU verifies that the entry is valid.

The FMC flight plan must be active before it can be crossloaded to
the ALT NAV MCDU. Once active, the crew may crossload by
selecting the ALT NAV prompt on the MENU page. When the ALT
NAV LEGS page is displayed, select the CROSSLOAD prompt.
After the crossload is complete, the execute light will illuminate.
Executing the ALT NAV flight plan will then cause all projected val-
ues to be displayed and the ALT NAV flight plan to be activated.

The waypoints must be defined by a fixed geographical position.
Examples are:

e Locations of enroute navaids along established airways.
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e Defined intersection points of enroute airways.

e Manditory reporting points at the transition boundaries between
flight information regions.

e Locations of named fixed points such as:
e Airports
e Runway threshold points
e Airport navaid stations

e Fixed named waypoints.

e Procedure—generated waypoints defined by a course from a fix
to a distance from the fix, or a DME distance.

o Crew—entered waypoints defined by latitude and longitude.

ALT NAV PLAN MODIFICATION

Modifcations to the ALT NAV flight plan may also be made if neces-
sary. Modifications are performed in the same fashion as for the
FMC flight plan. Once the complete route is entered and activated,
the FMC will update the ALT NAV flight plan as each waypoint in
the FMC flight plan is sequenced.

NOTE: Modifications may only be entered on the ALT NAV LEGS
and ALT NAV WPT DATA pages. The ALT NAV PROG-
RESS page is for information display only (just as is the
FMC RTE PROGRESS page).

The ALT NAV MCDU is now ready to provide lateral guidance to
the ESAI if an unexpected FMC failure occurs.

FMCS GUIDANCE

The FMCS incorporates flight path guidance and steering functions
which work in unison to provide output commands to the aircraft’s
autopilot, flight director, and autothrottle systems. These com-
mands enable automatic flight path control and performance opti-
mization.

WAYPOINT DEFINITION

The primary structure of a flight-planned route consists of a se-
guence of waypoints joined by a series of navigation legs or route
segments. A waypointis completely defined in terms of its latitude,
longitude, and altitude, but in some cases these parameters may be
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affected by other operational variables. The FMCS implementation
recognizes two distinct types of waypoints:

e Fixed Waypoints, which are the most common and are defined
by a fixed geographic position. Examples of fixed waypoints
are:

e Locations of navigation aids, which define established air-
ways.

o Defined intersections of enroute airways.

e Locations of airports, runway thresholds, navaids, and other
named waypoints.

e Pilot-entered waypoints are defined by one of the following:
e Latitude and longitude.
e Bearings from two named waypoints.
e Bearing and distance from a named waypoint.
e Along track offsets.

e Floating Waypoints, whose positions are dependent upon the
aircraft’s operating state and external variables such as wind.
Examples of floating waypoints are:

e The point at which a constant-heading leg intercepts a VOR
radial.

e The point at which a constant-heading leg intercepts a DME
arc.

e The point at which a climb profile flown on a constant head-
ing or course passes through a specified altitude.

e The point at which a constant-heading leg intercepts a
course to the next fixed waypoint.

e The point at which a constant-heading or course leg is
manually terminated by the crew (usually part of a proce-
dure representing ATC vectoring).

For information on how waypoint identifiers are named for storage
in the Navigation Data Base, see Appendix A — WAYPOINT NAM-
ING.

Waypoints not in the Nav Data Base can be created on the REF
NAV DATA, SUPP NAV DATA, RTE, and RTE LEGS pages.

The lateral flight plan is determined by fixed and floating waypoints
and is computed by lateral guidance processes. The active TO
waypoint which is highlighted on the RTE LEGS and PROGRESS
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pages may be a fixed or floating waypoint. Floating waypoint iden-
tifiers are enclosed in parentheses.

In addition to the two types of waypoints previously discussed, the
system takes into account in its profile predictions the existence of
points of importance to the vertical performance calculations.
These points are like the floating waypoints since they occupy posi-
tions dependent upon aircraft operating state and external variables
such as wind. These points do not appear on any of the RTE or
RTE LEGS displays. They only influence the system by their “pres-
ence” being accounted for in time and distance predictions. Exam-
ples of these points are:

e Speed change — the point at which acceleration or decelera-
tion to a new speed command or restriction begins.

e Transition altitude — The point at which QNE is used for alti-
tude reference, rather than origin QNH. The term transition
altitude level is used during the climb phase.

e Transition level — the point at which destination QNH is used
for altitude reference, rather than QNE. The term transition
level is used during the descent phase.

e Crossover altitude — the point at which the controlling target
speed switches from CAS to Mach in climb and from Mach to
CAS in descent.

e Intercept descent path — the point at which the projected early
descent path intercepts the normal descent path.

e Top of climb (T/C) — the projected point where climb operation
transitions to cruise.

e End of descent (E/D) — either the last waypoint with an “at ”
altitude restriction in the flight plan route, or a point 1,000 feet
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above the destination airport runway if no waypoint is specified
for termination of the descent.

e Top of descent (T/D) — the projected point where cruise opera-
tion transitions to descent. This applies to intermediate level-
offs due to flight plan constraints.

INITIAL PATH CAPTURE

An initial path capture maneuver may be required when the FMCS
becomes coupled to the AFDS (MCP LNAV is engaged) or when
the FMCS is already coupled and the FMCS executed flight plan is
changed.

When the FMCS is not presently coupled to the AFDS (LNAV is
off), and a valid flight plan exists, path capture criteria are continu-
ally tested.

When the FMCS is already coupled to the AFDS (LNAV is on) and
the FMCS flight plan is changed, path capture criteria are tested
with respect to the new flight plan. If LNAV is out of limits, the
FMCS will disengage itself from the AFDS and periodic testing will
begin as described above.

The path capture criteria are as follows:

o Ifthe presentaircrafttrack crossesthelegtobe capturedatanin-
terceptangle ofgreaterthan8degreesorlessthan90degrees, the
track willbe maintained untilthe legis captured by the lateral steer-
ing function. If, however, the predicted intercept pointis so close
to the leg’s termination waypoint thata path cannot be calculated,
anew path willbe calculateddirecttothe waypoint (instead of main-
taining presenttrack). Ifthe direct path does not allow calculation
of an acceptable path, then path capture will be turned over to the
normal steering function to steer to the flight plan path.

o Ifthe presentaircrafttrack does notcrossthelegto be captured or
its backward extension, or crosses atan intercept greater than 30
degrees, butthe aircraftis within 3nautical miles of the desiredleg,
then the path capture will be turned over to the normal steering
function to steer to the flight plan path.

o Iftheinterceptislessthan or equalto 8 degrees outside 3 nm, or
lessthanorequalto 30 degreesinside 3nm crosstrack, thenlower
initial steering gains will be used.

If none of the above criteria is satisfied and an attempt to use the
INTC function is made, the advisory message “NOT ON INTER-
CEPT HEADING” will be displayed on the CDU and no MCP en-
gagement of the FMCS flight plan will be permitted until a correc-
tive change has been introduced.
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During climb, cruise, and speed mode descent operation, VNAV
may be engaged, provided the airplane is not in violation of a flight
plan altitude constraint and MCP altitude is set in the appropriate
direction. VNAV will not control the airplane in a direction away
from MCP altitude.

For path descent operation, the maximum descent flight path angle
for predicting interception of the vertical reference path is 7 degrees
for aircraft operation above the airport speed restriction altitude
plus 1,000 feet and 6 degrees below this altitude. If the predicted
late descent path with these limitations does not intercept the verti-
cal reference path without violating an altitude constraint, a DES
PATH UNACHIEVABLE message is displayed on the CDU. Longi-
tudinal steering also is constrained by these limits when vertical
speed command to the AFDS is being generated.

The vertical speed steering commands at path capture or at the
vertical flight path transitions are acceleration-limited so as to pro-
duce a normal acceleration of not more than 0.1g.

For U10.3 and later, the FMS will remain in PATH DES Mode as
long as the cross—track error is less than twice the RNP value with
LNAV disengaged, or the active leg has a vertical angle. In this
case, the FMS will switch to VNAV SPEED Mode.

HEADING GUIDANCE

Most navigational legs are defined in terms of great circle tracks,
either between the aircraft’s computed present position and a way-
point. There are, however, some flight plan procedures which re-
qguire constant-heading legs to be flown. Such procedures are most
often found in terminal-area operations. When such legs exist in a
flight plan, the constant heading to be flown is distinguished by a
suffix appended to the displayed value; for example, 203° HDG.

WAYPOINT TRANSITIONS, LEG SWITCHING, AND PATH CAP-
TURE CRITERIA

In defining the guidance maneuver requirements for leg-to-leg tran-
sitions at waypoints, the lateral guidance recognizes two basic
types of transitions:

e Fly-over (FO) transitions, which require the aircraft to pass di-
rectly over the waypoint’s geographic position (Ref Figure
4-14).

e Non-fly-over (NFO) transitions, in which the aircraft is not re-
quired to pass over the waypoint position (Ref Figure 4-15).

Maneuvering requirements are also dictated by the magnitude of
the course change involved in the transition. The geometry of the
transition turn is illustrated in the following figures showing the ma-
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neuvers required for both fly-over and non-fly-over transitions. Fly-
over transitions occur only in terminal area procedures (SIDS/
STARS), not during the enroute phase of flight. Note that the
turning maneuver required for a transition involving a course
change of 135 degrees or less differs considerably from that re-
qguired for a course change greater than 135 degrees.

_____— COURSE

< o
ABC CHANGE <135

COURSE
CHANGE >135°

Figure 4-14 Waypoint Transition Turn Geometry Fly-Over (FO)

Transition switching point criteria are determined by the FMCS for
NFO transitions to provide a roll lead-in point on the inbound leg to
the waypoint. This produces a smooth, coordinated turn that inter-
cepts the outbound leg without overshoot. In those cases that
involve large course changes (greater than 135 degrees), the sub-
sequent path capture maneuver required to complete this path or
any of the FO transition paths is subject to a 45-degree path-inter-
cept limitation.
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Figure 4-15 Waypoint Transition Turn Geometry Non-Fly-Over
(NFO)

VERTICAL PROFILE DISENGAGEMENT (U10.3)
If a PATH Descent is being flown, VNAV will not be available in the
following circumstances:

e When the Glide Slope Intercept waypoint is reached, ILS Glide
Slope is armed, and the intercept waypoint is not a hold entry
fix.

e When the active leg has a vertical slope, the Cross—Track Er-
ror is twice RNP, and LNAV is not engaged.

If a SPEED Descent is being flown, VNAV guidance will continue
until the End—of-Descent altitude.
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HOLDING PATTERNS

As an airline option, the FMCS navigation data base may contain
definition data for all of the published enroute holding patterns in
the geographic area covered by the data base. Published holding
procedures may be selected and incorporated directly into the ac-
tive flight plan for automatic holding entry when the aircraft reaches
the designated holding fix. In addition, the system includes provi-
sions which allow you to construct impromptu holding patterns at
any selected waypoint in the flight plan, or at the aircraft’s present
geographic position (PPOS).

The parameters that determine the FMCS'’s definition of a holding
pattern are illustrated in Figure 4-16. The fundamental variables
are:

e Holding fix position

e Inbound holding course
e Holding turn direction
e Pattern leg length

HOLD,

FIX _‘[—
LEG LEG
TIME LENGTH
BASE J

TURN
RADIUS

Figure 4-16 Holding Pattern Definition
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The holding fix position may be any fixed waypoint or the aircraft’'s
present position at the time of engagement of the holding mode.
The inbound course turn direction and leg length in the holding
pattern will be obtained from the navigation data base if there is a
published pattern for the designated holding fix. If the pattern is
not found in the data base, the FMCS will assume that right-hand
turns are to be used and will establish a default value for leg
length.

Normally the leg time is expressed in terms of the time in minutes
required to fly the inbound leg. The altitude of the aircraft deter-
mines the leg length time that will be set.

Alternatively, leg length may be expressed as a distance in nautical
miles; this form is defined as the distance between the point at
which the aircraft rolls out on the inbound leg and the holding fix,
as shown in Figure 4-17 . These variables can also be entered
manually to alter the preplanned default pattern.

For U10.0 through U10.3 — the leg time is set at 1.5 minutes above
14,000 feet, and 1 minute at or below 14,000 feet. Once the hold
is planned or activated, altitude changes and leg times must be
manually entered.

For U10.4 and later the leg time threshold is 14,200 feet. Climbing
or decending through this altitude will automatically result in an
updated leg time until the hold waypoint is the go—to waypoint.

NOTE: The leg length will not be automatically updated if the leg
time or leg length was manually entered on the HOLD page.

Constant radius turns and a best holding or pilot-entered speed
schedule determined by the FMCS are used in flying the holding
pattern. The offset distance (turn radius) on the holding side of the
pattern is determined by the maximum speed in the turns at each
end of the pattern, taking wind into account, and by the maximum
bank angle used to construct the path (25 degrees). Additionally,
the offset distance is further limited to internally stored values of
ATC holding pattern limits.

Entry into the holding pattern is automatically controlled by the
FMCS, and the entry procedure is dependent upon the aircraft’s
initial inbound course to the holding fix. The system’s prepro-
grammed guidance routines for the entry are based upon the FAA’s
70-degree sector decision criteria, as shown in Figure 4-17.

Exiting the hold may be accomplished by one of several methods.
The normal method is to select the EXIT HOLD prompt on the
active RTE HOLD page and pressing EXECute. Another method is
to select a down track waypoint and perform a Direct—To function.
In ether case, the aircraft will fly the remainder of the hold pattern
to the hold fix waypoint, then continue flying the active route.
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Figure 4-17 Holding Pattern Entry Procedures

The active hold may be MODified while flying the hold. Leg time,

leg direction, leg length, and turn direction may be edited at any
time.

For U10.0 thru U10.3, the new hold is displayed along with the
current hold. The current hold is exited as soon as the hold fix
waypoint is the current waypoint. The path to the new hold is flown
(RTE HOLD page is not yet active), and the new hold entered. The
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RTE HOLD page becomes active and the EXIT HOLD prompt is
displayed.

For U10.4 and later, the new hold is displayed along with the cur-
rent hold, and the EXIT HOLD prompt remains displayed.

— If no action is taken, the current hold is exited and the new
hold becomes active when the hold fix waypoint becomes the
active waypoint.

— If the EXIT HOLD prompt is selected prior to entering the new
hold, the new hold is deleted, the originl hold is displayed and
will be flown. Pressing the EXIT HOLD select function again
will arm the hold exit, terminating the original hold and proceed
to flying the active flight plan course.

DIRECT-TO FUNCTIONS

The active flight plan may be modified at any time by entry of a
direct-to command to divert the aircraft directly to a waypoint. The
direct-to waypoint need not be one of the waypoints in the current
active flight plan; entry of the new direct-to waypoint will create a
discontinuity in the current flight plan. Itis then necessary to rede-
fine the remainder of the flight to the selected destination, If, how-
ever, the direct-to waypoint is one of the future waypoints in the
currently active route, the FMCS will reassign this waypoint as the
active TO waypoint and eliminate all of the intervening waypoints in
the plan.

A direct-to is also accomplished by entering the desired waypoint
into the top line (LSK 1L) of the RTE LEGS page. It then becomes
the active waypoint and the FMCS computes a course from the
aircraft’'s present position directly to that waypoint.
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APPROACH INTERCEPT CRITERIA

Although other possibilities exist, FMCS flight plans will most com-
monly terminate with transitions to ILS instrument approach proce-
dures. Considerations for non-ILS approaches are discussed be-
low. Assuring the capture of the ILS localizer assumes a high
degree of importance in the definition of the last few waypoints in
the flight plan. The first waypoint of the approach transition may be
the last waypoint in a Standard Terminal Arrival, and is frequently
designated as the Initial Approach Fix (IAF). A typical lateral ap-
proach scenario is illustrated in the following figure. The bulk of
the final approach tasks are handled by the autopilot and auto-
throttle, guided by the ILS localizer and glideslope signals. The
FMCS will position the aircraft so as to best capture the ILS.

In Figure 4-18, the aircraft departs the IAF on a course for way-
point DO64M. The illustrated procedure defines a 223-degree
heading leg from D064M to intercept the localizer course defined by
the data base. If DO64M and the heading leg to intercept were not
part of the approach, but instead the 172-degree course were con-
tinued to intercept the localizer course at an 81-degree angle, the
FMCS would establish a 40-degree intercept angle starting at the
computed point for the turn to final approach to facilitate AFDS
capture of the localizer. However, in the illustrated case, the
dashed lines show the programmed turn at D0O64M to a 223-degree
heading leg, and an FMCS-computed turn from the heading leg to
intercept the localizer course, assuming approach is not armed.
Given an ILS or localizer approach, the FMCS would maintain the
223-degree heading leg as shown, instead of turning to final ap-
proach course. This provides a 30-degree course cut for AFDS
localizer capture. Assuming thatlocalizer capture is accomplished,
the autopilot disconnects LNAV and the aircraft turns inbound to the
runway heading under the sole control of the ILS-coupled autopilot.
A fixed waypoint GS-25R is generated by the FMCS (GS-xxx,
where xxx is is the selected runway) at the predicted glide slope
intercept point, where the center of the glide slope beam passes
through glide slope intercept altitude.

A default speed restriction of 150 knots is assigned at this point.
The LNAV guidance commands are discontinued at the last way-
point in the flight plan, VNAV when flaps extend beyond 15 degrees
or at the GSxxx waypoint.
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Figure 4-18 Typical FMCS Approach Transition
ILS or Localizer Procedure

If the localizer is not captured, the LNAV guidance routine will con-
tinue to steer the aircraft on the 223-degree intercept leg until
Missed capture is detected by the
occurrence of either of the following conditions before LOC EN-
GAGE is signalled by the autoplot:

missed capture is detected.

e FMCS detects crossing of the localizer centerline.

e FMCS computes cross-track deviation of 2 nautical miles be-
yond the expected location of final approach course.
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When missed capture is detected, the FMCS will set both VNAV
and LNAV invalid and display a MISSED CAPTURE message on
the CDU.

A variety of non-ILS approaches may also be provided in the FMCS
navigation data base. These non-precision approaches may in-
clude VOR, RNAYV, NDB, and Localizer Back-Course procedures,
except those requiring a DME arc. A customer option is available
that allows for approaches that include procedure turns or holding
patterns. For non-ILS approaches such as these, the FMCS uses
its normal lateral guidance procedures. Assuming it was not a
precision approach, the FMCS would initiate the turn to the 223-de-
gree heading leg at D064M shown in the illustration and then make
the turn as shown by the dashed lines to the final approach course.
Also, the FMCS will attempt to tune the procedure-recommended
navaid for these types of non-precision approaches.

If a runway or approach has not been selected for the destination
airport, a PATH descent is available to the last waypoint with an
“at” altitude constraint beyond the top-of-descent (TD). If no such
“at” waypoint exists to define the PATH descent profile, the PATH
descent is not permitted, and the descent will be computed to a
point 1000 feet above the Airport Reference Point (ARP) elevation
in the SPEED descent mode. Automatic entry to the applicable
descent will be enabled by dialing down the MCP altitude before the
TD is reached. An early descent can be started by dialing down
the MCP altitude, selecting the CAPTURE prompt on the applicable
descent page, and executing. To manually select the SPEED de-
scent mode, depress DES, select the SPEED prompt and EXEC,
which will display the ECON SPD DES page. SPEED descents
follow the displayed MACH/CAS schedules and the airport speed
restrictions as well as any speed and/or altitude constraints as-
signed to the waypoints. SPEED descents end at an altitude 1000
feet above the ARP elevation or the last waypoint altitude
constraint if lower.

If an instrument approach has not been selected but a runway at
the destination airport has been, the FMCS will permit a runway
extension waypoint to be defined at a selected distance (0.1 to 25.0
miles) before the runway threshold along runway heading. This
final approach waypoint is identified on displays as RX-yyy, where
yyy is the runway identifier (such as RX-34R).

MISSED APPROACHES

The guidance function includes the provision to execute missed
approach procedures for approaches which include them in the nav-
igation data base. Lateral and vertical guidance is provided
throughout execution of the procedure. The FMCS will initiate
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missed approach procedure guidance automatically under the fol-
lowing conditions:

While in descent and any of the following occurs:
e Activation of the TO/GA switch.

e Go-Around Thrust Limit selected while in N; autothrottle mode
and below the MCP altitude.

e Below MCP Altitude, Climbing (where climbing is determined
by a vertical speed greater than zero), go-around thrust limit
selected, and flaps retracting from 30-15 or 15-1.

When direct-to a waypoint in the missed approach (other than the
missed approach point) is selected.

The FMCS will automatically delete any descent altitude constraints
remaining in the approach and will replace the constraints with pre-
dicted altitudes. Note that predictions for missed approach way-
points will not be generated until the missed approach procedure is
initiated.

When the missed approach procedure is initiated, the origin airport
will be set to the destination airport. This allows the crew to select
a SID while executing the missed approach (as in the case of a
diversion due to weather minimums) to exit the terminal area. If a
SID is selected, the current go-to waypoint in the missed approach
will be retained, a discontinuity will be inserted, and the SID will
follow.

Missed approach can also manually constructed by adding way-
points after the runway. Activation and operation are identical to
the missed approach criteria defined above.

ALT NAV GUIDANCE

ALT NAV PATH COMPUTATIONS

The (lateral) ALT NAV flight plan lists the sequence of fixed way-
points to be used for computing a lateral path to fly. The TO way-
point is the current active waypoint and is listed first (and high-
lighted) on the ALT NAV pages. For each of the waypoints, the
ALT NAV MCDU computes the lateral path profile to provide the
following display data:

e True course to the TO waypoint.
e True course out of each down—path waypoint.
e Distance from the preceding waypoint.
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e Estimated time of arrival to the next waypoint (providing
ground speed is greater than 100 knots).

ALT NAV WPT TRANSITIONS, LEG SWITCHING, AND PATH
CAPTURE

In defining the guidance maneuver requirements for leg—to—leg tran-
sitions at waypoints, the ALT NAV MCDU only recognizes non—fly—
over (NFO) transitions. The ALT NAV MCDU handles these transi-
tions the same fashion as the FMC, however, because the waypoint
sequencing logic in the ALT NAV MCDU is much simpler, a way-
point may not be sequenced at the same time as the FMC. If this
occurs, simply select the next desired waypoint in the ALT NAV
flight plan to the go—to position and execute the modification.

DIIRECT-TO FUNCTION

The Direct—To function may be initiated in the ALT NAV flight plan
at any time. The execution of a direct—to modification can be used-
to divert the aircraft directly to a desired waypoint.

If the desired waypoint is not in the active flight plan, it will be
inserted into the route.

If the desired waypoint is in the active flight plan, it will be moved
to the go—to position, and any waypoints between the original go—to
waypoint and the selected go—to waypoint will be deleted from the
flight plan.

FMCS STEERING

Inits normal, fully automatic mode of operation, the FMCS provides
both lateral (roll) and longitudinal commands to the autopilot, from
its initial engagement at the start of the climb profile to the point in
the final approach at which ILS localizer and glideslope interception
normally occurs. The system also provides corresponding thrust
limits to the autothrottle system, thus ensuring that the aircraft fol-
low the computed flight profile throughout the trip with minimal crew
attention. The AFDS can be engaged to modes which control the
aircraft. The LNAV mode, when engaged, controls the aircraft
along the desired lateral track for the route; the VNAV mode follows
the desired vertical profile. Alternatively, the profile may be flown
without autopilot/flight director or autothrottle by using the FMCS
CDU display and the lateral and vertical deviation displays provided
by the FMCS on the HSIs as references. The cursors in the Mach/
Airspeed indicators are driven to the FMCS target speed only when
the VNAV mode is engaged.
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TYPICAL FLIGHT PROFILE

Figures 4-19 through 4-24 illustrate the sequence of operations for
a typical flight profile. The sequence is broken down into phases of
the flight with representative illustrations of the FMCS CDU displays
and FMA status. The flight profile is based on a 737-800 with
U10.2A software and color display.

PRE-FLIGHT

Pre-flight is shown in Figure 4—19. During pre-flight, The system is
powered-up, and initiates to the IDENT page. Pre-flight perfor-
mance data, route, and departure information are loaded into the
system. The TAKEOFF REF page is selected for review as the
aircraft taxies into the departure position.

TAKEOFF
Takeoff is shown in Figure 4-20.
CLIMB

Climb is shown in Figure 4-21. The climb phase begins at liftoff
and activates the CLB page. The crew can monitor the CLB and
active RTE LEGS pages for advisory guidance data. The crew
dials up the MCP altitude as their clearance from ATC permits. If
the aircraft levels at some MCP altitude below the FMCS cruise
altitude, climb is restarted by dialing up the MCP altitude and press-
ing VNAV on the MCP to reengage that AFDS mode.

CRUISE

Cruise is shown in Figure 4-22. During the cruise phase, the crew
will find flight advisory information on the CRZ, active RTE LEGS,
FIX INFO, and PROGRESS pages. Step-climb, or step-descent
can be initiated by entry of a new cruise altitude. Information for
the step is predicted for the new altitude.

DESCENT

Descent is shown in Figure 4—23. During the descent phase, the
active RTE LEGS, ARRIVALS, and DES FORECASTS pages pro-
vide guidance advisory information. Guidance advisories for the
active descent phase are displayed on the DES page. The exam-
ple in Figure 4—23 shows a path descent. If the MCP altitude was
dialed down prior to the top of descent, the path descent will begin
automatically.

APPROACH, GO-AROUND, AND LANDING

Approach, go-around, and landing are shown in Figure 4-24. The
APPROACH REF page provides advisory information during the
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approach phase. The crew selects and arms the required AFDS
modes as the FMCS positions the aircraft to pick up the ILS. The
AFDS and A/T perform most of the approach tasks.
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Figure 4-24 Typical Flight Profile — Approach, Go-Around, and
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WAYPOINT NAMING

APPENDIX A

Waypoint identifiers contained in the Navigation Data Base are
named in the following manner:

Nondirectional Bea-
cons

Named Waypoints,
Intersections, and
Reporting Points

Unnamed Turn
Points and Intersec-
tions

VHF NAVAIDS

Sep 1/97

Use station identifier followed by the
letters “NB”.

Use assigned five-character name. If
not assigned a name, then:

e Use full name if five or less char-
acters.

e Eliminate double letters.

o Keep first letter, first vowel, and
last letter — drop other vowels
from right to left.

e Drop consonants from right to left.

e For multiple word names, use first
letter of first word and abbreviate
last word.

If co-located with a waypoint or
NAVAID, then use that identifier.

If not co-located with a waypoint,
then use identifier of nearest NAVAID
and the distance from the same NA-
VAID. If the distance is 99 NM or
less, place NAVAID identifier first. If
the distance is 100 NM or more,
place the last two distance digits
ahead of the NAVAID identifier.

Use the facility identifier.
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Capture Fix

Pilot Defined Way-
points

Bearing/Distance
Waypoints

Final Fix of Approach
Procedure (Single
approach procedure
for a given runway.

Sep 1/97

First fix of the final course.
e First two characters are “CF”".

e Remaining characters are the run-
way identifier.

Waypoints entered as longitude/lati-
tude are identified with “WPT” fol-
lowed by a two-digit sequence num-
ber.

Place bearing/distance or place bear-
ing/place bearing waypoints are iden-
tified by the first three characters of
the first place entered, followed by a
two-digit sequence number.

Waypoints entered as “along track
offset” (ATO).

e Waypoint/+ distance entered from
the scratch pad back over the ref-
erence waypoint.

o Identified by the first three charac-
ters of the reference waypoint fol-
lowed by a two-digit sequence
number.

First character is a “D".

e Second through fourth characters
are the VHF NAVAID radial on
which the waypoint lies.

e Last character is the DME dis-
tance defined with the equivalent
letter of the alphabet (A=1, E=5,
etc.)

First two characters are “FF".

e Remaining characters are the run-
way identifier.
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Runway Extension — Located before runway at distance
entered in “RWY EXT" field on AR-
RIVALS page.

e First three characters are “RX-".

e Remaining characters are the run-
way identifier.

Runway Centerline — Located where approach intersects
Extension the runway centerline.

e First two characters are “RC".

e Remaining characters are the run-
way identifier.
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