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GENERAL DESCRIPTION

The systems are one of two configurations:

1. UNS-1E/1Esp & 1C+/1Csp+ - a stand alone, one unit, combined Flat Panel Control Display
Unit (FPCDU) and Navigation Computer Unit (NCU) containing an internal GNSS receiver,
navigation computer elements and liquid crystal color display. An external configuration
module is mounted to the interface connector. Throughout the remainder of this manual,
referral to the UNS-1E will include the UNS-1Esp.

2. UNS-1F 1L, 1D+, & 1K+ - A display only FPCDU and a separate remotely mounted Navigation
Computer Unit (NCU) with a rack mounted Configuration Module. The UNS-1F & 1L NCU also
contains a GPS receiver.

SCN-800/900, 801/901, 802/902, 803/903 are software versions designed to run on several
Universal Avionics FMS systems. SCN 90X is a Multi-Missions version of the 80X software and is
designed to run on MMMS systems. Either software version can run in the UNS-1E, UNS-1Esp,
UNS-1F, and UNS-1L. This software will also run on the upgraded UNS-1C+, 1C+sp, 1D+, and
1K+.

The system software version is displayed on the INIT (Initialization) page following completion of
the power on self test, or may be accessed under the DATA key. The version is also on the
FMC/NCU data plate.

The decimal point in the software version indicates minor software changes. To the right of the
decimal point for example, 801.1 to 801.2 are minor changes. If written in the aircraft flight
manual as 801.X, no re-certification is required, and no revision of the Flight Manual Supplement
or Operators Manual is required.

Where the above software versions differ from one another in operation, a statement explaining
the differences will be included.
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SOFTWARE DIFFERENCES

The 80X/90X Software Control Numbers (SCN) was developed to operate with the advent of the
UNS-1E, UNS-1Esp, UNS-1F and UNS-1L generation Flight Management Systems. Upgrade
improvements for the UNS-1C, 1D, and 1K are also available, allowing these systems to use the
80X series software. Most of the software improvements allow these FMS’s to work with new
avionics technology and are transparent to the operator. The software differences listed below
are directed at the FMS operator and specifically cover changes that will be seen by the operator.
A complete description of changes and improvements are available through the corresponding
Universal Avionics Service Bulletins. The Multi-Mission Management System (MMMS), 90X
series software, provides the capability to automatically steer along one of six search patterns.

SCN 800/900 was created to allow SCN 604/704 to operate in the new generation FMS. SCN
800/900 was short lived, as there were only minor changes to this software from SCN 604/704.
(See Operators Training Manual, Report Number 3039sv60X/70X) Major operational changes for
the new generation FMS begins with SCN 801/901.

SCN 801/901

e The enroute VNAV format changed to 6 vertical waypoints to work in conjunction with vertical
waypoints on flight plan pages.

e A better transition from Enroute VNAV to Approach VNAV allows VNAYV to stay coupled during
approach activation.

e Descent in holding patterns is now available.

e An OFFSET function on the flight plan pages allows for creation of offset VNAV waypoint
through flight plan pages.

e NAV MENU options allow for calculating ABEAM POINT, Radial Crossing, and 4 LAT/LONG
crossing points.

e For a pilot created waypoint, airport, or alignment point, the FMS retains and displays the
defining parameters.

e The FMS will now notify the pilot when pilot defined routes and terminal area procedures are
affected by a new navigation database.

e For lat/long waypoints the FMS allows for either 5 (ARINC) or 7 character format.

e Precision Arc (RF) leg is available for lateral support in flight plans.

e A new NAV page with ANP and RNP is added to the NAV display.

e Creation of new temporary Tactical Waypoints for use in flight plans are now available.
e Adds Top of Descent (TOD) to TAWS display

Refer to the applicable UASC service bulletin for a complete list of SCN 801/901 changes.
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SCN 802/902

e The COMPRESSED option is now on flight plan menu page 1, LSK 1L, with a new
presentation.

e A new option, REF ALT, is on page 2, LSK 1L. REF ALT is a TAWS related function.

e On the flight plan menu arrival page under approach, RNP RNAV approaches are now
separated from GPS approaches, with the designation of RNV.

e The FMS is now capable of flying RNP RNAV approaches with multiple legs between the FAF
and MAP to include precision arc, track to fix, and course to fix legs with pseudo glideslope to
less than RNP 0.3 on aircraft so certified.

e The NAV menu contains a new feature, MAP DISPLAY allowing for the suppression of the
missed approach transition on the map mode of the pilots flight display.

e The performance menu page contains a new option ETP/PNR, Equal Time Point and Point of
No Return.

e Configuration allows for pilot inputs to determine engine failure and pressurization failure
ETP/PNR.

e The tune function of the FMS now contains a communication frequency database.

e The method of construction of pilot approaches has changed allowing for multiple fixes
between the FAF and MAP. (Not discussed in this document)
Modification of seven-character oceanic waypoint identifier format to “xxNxxxW”.

e |[fthe DTO function is used to go to an alternate airport and the ENTER key is pressed without
the entry of a NX waypoint, the FMS will add the alternate airport identifier to the end of the
flightplan for quick entry of the arrival information.

Refer to the applicable UASC service bulletin for a complete list of SCN 802/902 changes.
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SCN 803/903
e Added a new route clearance page, accessed from the Pilot Route menu page, which displays

pilot-defined routes in clearance language format.

e Added configuration setting to display and specify the time of day the navigation database
expires.

e Modified selected crosstrack mode to maintain the parallel offset for certain leg types through
leg sequencing in order to comply with PRNAV and RNP RNAV.

e Modified selected crosstrack entry field on the NAV page to correctly interpret the entered
selected crosstrack value when the commanded heading mode is active.

e Added a synchronized dual FMS feature. Pilot actions that affect LNAV, VNAV and FUEL are
automatically and bidirectionally crossfilled.

e Added the use of runways for tactical operations such as DTO, PVOR, and HOLD.

e Added emergency divert feature to the DTO function. An emergency divert to a nearby airport
was previously available through the use of the LIST function to access a list of nearby
airports. This new feature will allow direct access to nearby airports from the DTO page and
provide additional information such as range, bearing and maximum runway lengths.

e Added a Hold at Present Position (HOLD PPOS) option that enables pilot to enter a holding
pattern at the current present position.

e Modified software to allow missed approach selection for advisory approaches.

e Modified software to restore the capability to do manual predicted RAIM for BC, LOC and ILS
approach types.

e Modified software to display approach magnetic variance accurately in the unique case when a
flight plan is entered where there is no origin and an extra waypoint after the destination.

e Removed the Quality (Q) factor as a display option for Estimated Position Uncertainty (EPU).

¢ Removed logic that allows display of EPU in Kalman Variances on the GWS Status page. EPU
is now derived solely from and displayed as the GWS sensor horizontal figure of merit
(HFOM).
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UNS-1E & 1C+ DESCRIPTION

The UNS-1E Flight Management System incorporates a navigation computer, a 12-channel GNSS
or GPS receiver, and control/display functions all contained in one Dzus-mounted unit with 5-inch
color flat panel display. Analog and digital interface versions are available.

The UNS-1E is certified to TSO C115b and C129a classes A1/B1/C1. It meets the GPS navigation
operational approvals and Minimum Navigation Performance Specifications (MNPS) for navigation
within North Atlantic Track (NAT) airspace. Dual UNS-1E installations meet the requirements for
GPS as Sole Means of Navigation in oceanic/remote airspace, IAW 8110.60.

The internal 12-channel GNSS receiver provides real-time and predictive Receiver Autonomous
Integrity Monitoring (RAIM), Fault Detection and Exclusion (FDE), step detection, and manual
satellite de-select capabilities. Navigation can be done with GNSS accuracy throughout all phases
of flight. RNAV, GPS and GPS-overlay approaches are contained in the database along with their
transitions and missed approach procedures.

The sophisticated software program provides features including flight planning capabilities with
SID/STAR procedures and airways, a Best Computed Position, auto-scanning DME-DME, enroute
maneuvers such as Direct-To, heading commands, and PVOR tracking, VNAV, holding patterns;
a 3-D approach mode and more. There is also fuel management and optional frequency
management. In addition to a 32-megabyte NAV database capacity, memory is allocated for
aircraft-specific performance features. The UNS-1E incorporates RS-422 inputs and outputs for
support of an optional external Flat Panel Control Display Unit (FPCDU).

The color flat panel display on the UNS-1E can accommodate external RGB video sources. This
optional feature allows you to interface exterior video cameras, as your applications require.

Video signals can also be accommodated from a Cabin Display System. These signals must be in
a RGBS format.

UNS-1Esp & 1Csp+ DESCRIPTION

The UNS-1Esp & 1Csp+ incorporate the same navigation computer, twelve-channel GNSS
receiver, and control/display functions as found in our UNS-1E Flight Management System, but is
more compact and lighter weight. The UNS-1Esp & 1Csp+ is an all digital system and is
specifically designed to provide the most advanced flight management features and capabilities
for those aircraft with full digital interface architectures.
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UNS-1F & 1D+ DESCRIPTION

The UNS-1F FMS & 1D+ takes the features of the UNS 1E, adds additional interface capabilities,
and divides it into the Navigation Computer Unit (NCU) which houses a 12-channel GNSS receiver
and a 5” color Flat Panel Control Display Unit (FPCDU). Because the FPCDU is only 3.5 inches
deep, it will fit in either the panel or pedestal. Also available is an optional 4” color flat panel display,
which is only 3.25 inches deep. Whether the cockpit is analog or digital, the UNS-1F communicates
with most all flight guidance systems, autopilots, and cockpit displays.

UNS-1L & 1K+ DESCRIPTION

The UNS-1L & 1K+ are designed with features and capabilities from Universal’'s top-of-the-line
Flight Management Systems (FMS). Incorporated into a more compact, lightweight system, It has
a color display, line select keys, and intuitive operating program, to comfortably manage the most
complex flight maneuvers efficiently and quickly for increased flight safety. The internal 12-
channel GNSS receiver enables operations throughout all phases of flight, including approaches.

Like the UNS 1E and 1F, the UNS-1L is certified to TSO C115b and C129a classes A1/B1/C1.
It meets the GPS navigation operational approvals and Minimum Navigation Performance
Specifications (MNPS) for navigation with North Atlantic Track (NAT) airspace. Dual UNS-1L
installations meet the requirements for GPS as Sole Means of Navigation in oceanic/remote
airspace IAW 8110.60 and AC 20-138a.

A 4” color Flat Panel Control Display Unit (FPCDU) is used with the UNS-1L. Because the
FPCDU is only 3.25 inches deep, it will fit in either the panel or pedestal.

Fuel sensor inputs are accommodated in a variety of formats. Two engine capability is standard
with an option of up to four engines. The UNS-1L communicates with virtually all flight guidance
systems, autopilots, and cockpit displays, both analog and digital.

The software provides features including access to the largest NAV database in the industry, flight
planning capabilities with SID/STAR procedures and airways, a Best Computed Position (BCP) for
secondary navigation functions, auto-scanning DME-DME-DME, enroute maneuvers such as
Direct-To, heading commands, VNAV, holding patterns and 3-D approach mode, fuel
management, and optional frequency management. Memory has also been allocated for aircraft-
specific performance features for selected aircraft types.
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DATA TRANSFER UNIT (DTU-100)
DESCRIPTION

Universal’s Data Transfer Unit (DTU) is a small lightweight 100 Mb disk ZIP drive unit that is
mounted in the aircraft. The DTU will be directly wired to each FMS and will require a dedicated
+28 VDC. The DTU-100 has an Ethernet port to provide a high-speed interface to the FMS (This
is also available as a Portable Data Transfer Unit).

The DTU will be used for multiple tasks, which are:

e Updating navigation worldwide or regional data base every 28 days

Loading pilot data defined off-line, such as routes, approaches, and pilot wpts

e Down loading pilot data from the FMS, such as routes, approaches and pilot wpts
e Loading aircraft specific performance data

¢ Down loading maintenance log

e Down loading flight log

e Down loading computer diagnostic data

ETHERNET INTERFACE

The FMS can interface with the Avionics Local Area Network. The FMS’s Ethernet controller
connects to a 10BASE-T twisted shielded pair cable. The FMS, through the Avionics Local Area
Network will connect to other Universal Avionics products such as the DTU and TAWS.
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SYSTEM COMPONENTS
5" FLAT PANEL CONTROL DISPLAY UNIT (FPCDU),
UNS-1E/Esp, 1F, 1C+/1C+sp, & 1D+

2001

L AVIONICS
ORPORATION

ALL RIGHTS RESERWVED

B

. Color display

o 5-inch diagonal flat panel display
o Graphics capabilities
o External Video capabilities

o Full alpha keyboard

o Full numeric keyboard

. Eleven function keys

. Ten line-select keys

o Pilot-friendly menu operation

. DZUS rail mount
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SYSTEM COMPONENTS
4" FLAT PANEL CONTROL DISPLAY UNIT

UNS 1L & 1K+ (UNS-1F & 1D+ option)

COPYRIGHT 2001
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. Color display
. 4-inch diagonal flat panel liquid crystal display
. Full alpha keyboard

. Full numeric keyboard

. Eleven function keys

. Ten line-select keys

. Pilot-friendly menu operation

. DZUS rail mount
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SYSTEM COMPONENTS
DATA TRANSFER UNIT (DTU-100)

* Database loading via ZIP disk
*  Accommodates PC100 ZIP disk
* Read capability:
Navigation Database updates
UNS Off-Line Flight Planning Disks
Jeppesen-Jet Plan Flight Plan Disks
Pilot defined database disks
Electronic Check List Disk
Performance database disk
*  Write capability:
Pilot Data downloading
Flight Data Recording
Avionics Diagnostics
» Aircraft mounted or portable versions available
* Built-in self test
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SYSTEM COMPONENTS
NAVIGATION COMPUTER UNIT (NCU)

(UNS-1F, UNS-1L, UNS-1D+, & 1K+)

UNIVERSAL

To[ T}

. Navigation Management
Digitally coupled lateral/vertical guidance
. Sensor/communications Management
Eight ARINC 429 high/low speed ports
. Fuel Management
Four Fuel Flow inputs
. Frequency Management
. 32 megabyte NAV database capacity
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SYSTEM COMPONENTS
CONFIGURATION MODULE

e

e Serially connected EEPROM
e Connector-mounted or Rack-mounted aircraft Configuration Module
e Eliminates strapping wires
e Programmed through CDU at installation
e Sets up NCU for aircraft/sensor interface:
Sensor Inputs
Fuel Flow
Air Data
Instruments
FGS
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SYSTEM DESCRIPTION
UNS-1F, 1L, 1D+, & 1K+ BLOCK DIAGRAM
4" FPCDU
GPS ANTENNA D
TAWS LUNILINK (Option)
5" FPCDU / 'INTERNAL |
L SPS AR
(UNS-TD) | > ucp
,'i > FGS
> OR , AscB
BUS
< > DME
_ CSDB
Lo
S— Fuel
Flow
(4 max) COMMS
NAVS
Vs 1= 7 y/%
] ADFS
DTU Configuration Module 8 Max - 15 Optional
XPNDR
Y / \ 4 Y
Digital -
IRS or DME ; Digital
GPIRS ARINC o FGS Radar
Y Y / Y Y Y Y
GPS VOR RRS EMS External
LCS AFIS - RGB
Gl\cl)gS ARINC (TACAN) XFill Video
* Navigation System Management « Navigation Database
+ Pilot Data Storage * Flight Planning
* Fuel Management Monitoring * Frequency Management
» Lateral Guidance and Steering * AFIS Advisory System Interface
» Vertical Guidance * UniLink Interface

Available in multi FMS installations
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SYSTEM DESCRIPTION

UNS-1E/1Esp & 1C+/1Csp+ BLOCK DIAGRAM

- - __

GPS ANTENNA
= TAWS
UNILINK (Option)
CDU/NCU
- > ucD

o W , FGS

I INTERNAL, - ) OR .| ASCB
I GNSS | - o BUS

B _| DME

~| CcSDB
< ey
‘ VOR OR

CSDB

A

Fuel
Flow

7
(4 max) COMMS
8 Max ADFS
XPNDR

Configuration Module

Y A / \ 4 Y
Digital -
IRS or DME ; Digital
GPIRS ARINC o FGS Radar
Y A / / A Y Y
GPS VOR RRS FMS External
LCS AFIS i RGB
Gr\?rss ARINC (TACAN) XFill Video
* Navigation System Management * Navigation Database
» Pilot Data Storage * Flight Planning
* Fuel Management Monitoring * Frequency Management
+ Lateral Guidance and Steering * AFIS Advisory System Interface
* Vertical Guidance * UniLink Interface

Available in multi FMS installations.
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NAVIGATION MANAGEMENT
OR
HOW IT WORKS

Universal Avionics’ Flight Management Systems are centralized control and master computer
systems, designed to consolidate and optimize the acquisition, processing, interpretation, and
display of certain aircraft navigational and performance data.

FMS systems may be installed as GPS or GNSS only or multi-sensor systems. Digital Air Data
information (including baro-corrected altitude and true airspeed) and heading input is required in
all installations.

The NCU (or FMC) has multiple ports through which data from external sensors can be received.
The long range navigation sensors that may be accommodated include Inertial, GNSS, GPS, and
Loran C. A radar joystick for remote waypoint entry can also be accommodated. When a DME
interface is included, the DME input is considered a short range sensor and is from a multi-
channel DME. All DME stations within approximately 300nm of the aircraft position are scanned,
and up to 15 are continuously tracked. If VOR input is provided, it will be used for VOR/VOR-DME
/RNAV (VOR DME) approaches when GPS integrity does not meet integrity requirements. VOR
will be used enroute as a last resort sensor, and any VOR used must be less than 180nm away.

Each individual navigational sensor is specifically designed for primary navigation. The FMS takes
advantage of a particular sensor’s good properties while minimizing its liabilities. The system
processes multiple range information from the DME, True Air Speed data from the Air Data
Computer, velocity and/or position information from the long range navigation sensors, and aircraft
heading, in order to derive one Best Computed Position (BCP). This is accomplished through the
Kalman Filtering of the various sensors.

LCS
POS

Report No. 3040sv80X/90X



Page 16 = = TECHNICAL
UN = = TRAINING

POSITION UNCERTAIN

Once established, the confidence, or certainty of the FMS’s BCP to a 95% probability is expressed
as Actual Navigation Performance (ANP). ANP is expressed in hundredths of a nautical mile.
(0.07) The lower the value, expressed in nautical miles, the more accurately it knows its position.
For example, an ANP of 0.10 means the FMS is 95% confident of its position within a circle with
radius of 0.10 nautical mile. If ANP = 1.00, it is only confident of its position within 1.0nm radius of
a circle. An ANP of 5.00 would indicate a confidence (certainty) of position of 5.0nm. In earlier
systems, “Q” was used and is similar to ANP.

6.0 NAUTICAL MILES
OCEANIC ROUTE

2.8 NAUTICAL MILES
CONTINENTAL ENROUTE

1.0 NAUTICAL MILES
APPROACH ARRIVAL
AREA - (-30 NM >15 NM

FROM EOA)

-5 NAUTICAL MILES
FINAL APPROACH
(<15 NM FROM *EOA*)

"POSITION UNCERTAIN" CRITERIA

There are set maximum boundaries for the size of the circle, or the amount of uncertainty that the
FMS is permitted to have. This is called Required Navigation Performance (RNP) when enroute
and over 300nm from the last known DME site (typically when oceanic), the ANP factor must be
6.00 or less (6.0nm). When the aircraft is within DME range (typically over land) the ANP must be
2.80 (2.8nm) or less. For terminal operations, the ANP must be 1.00 (1.0nm) or less. Approach
operations require an ANP of 0.30 (0.3nm) or less or 0.50 (0.5nm) or less depending on the
approach. If these parameters are exceeded, the system will display a “position uncertain”
message and during an approach the system will go invalid for navigation.

RNP parameters are continually being reviewed and changed by Civil Aviation Authorities and
ICAO. To allow the FMS the flexibility to accommodate the ever changing RNP standards, an
FMS feature is available that allows for Required Navigation Performance to be manually set by
the pilot when the default FMS values do not monitor what is required.
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NAVIGATIONAL FEATURES

NAVIGATION DATABASE

The FMS memory is a non-volatile flash RAM (no battery required). The stored navigation
database provides the capacity for complete coverage for SIDs, STARs, Approaches, High/Low
Airways, Navaids, IFR intersections, airports with IFR Approach, and Navigation Reference
System data points in the worldwide database. Worldwide 5000 foot runway length, 4000 foot
runway length, or 2000 foot runway length database subscription services are available. In
addition, trip kits for other than the subscribed runway length are available upon request.

DUAL CYCLE DATABASE

The UNS-1L, UNS-1E, UNS-1Esp, and UNS-1F contain a dual memory bank that is capable of
holding the next cycle database before it becomes effective. When the current database expires,
the next cycle database will automatically become active. When the FMS is powered up, one of
the functions of the self test is to determine which database is active by comparing effective dates
and expiration dates. When an expired database is manually activated, it will remain the active
database until the current database is manually activated.
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MNAY Data Base

Fiot Data Base

Co. Routes Data Base
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PILOT DATA STORAGE

Extensive memory space is also allocated for Pilot Defined Data. The system can store up to 200
pilot created flight plan routes comprised of up to 98 waypoints each, and up to 200 pilot defined
waypoints, 100 arrivals/departures, 100 approaches, 100 runways, 100 airports, 100 alignment
points, and 100 tactical waypoints. Up to 25 radar waypoints can be stored in volatile memory.
Once stored, pilot defined data is easily accessed and may be added to the flight plan with a few
simple keystrokes.

COMPANY ROUTES DATA

A protected company routes database can be created using an off-line, Universal’s Flight Planning
Program. The FMS allows for the creation and storing of a maximum of 2000 routes, with the
ability to create and store 200 Company Waypoints and 100 Company Airports. Each route will
consist of at least one but not more than 98 legs (route elements). Route elements reference
waypoints, airways and terminal area procedures (SIDs, STARs, and approaches) from the
navigation database by use of reference pointers. Company Routes can be given names of up to
eight characters in length. A Company Routes database will allow routes to be viewed and copied
to the active flight plan, but the flight crew cannot modify the routes themselves. A configuration
option has been added that will cause all pilot data to be cleared at each power on cycle. This
feature is mainly for airline operations in which no leftover pilot data are allowed in the FMS
between power cycles.

A Company Route database must be loaded with the same NAV data that was used for its
creation. The Company Routes database disk is loaded through the Data Transfer Unit (DTU) by
using the same procedures as loading the NAV data disk.

OFF LINE FLIGHT PLANNING

FMS-created pilot data can be downloaded to a Zip disk through the DTU for review using a
compatible PC computer. The off line features allow you to modify or add to your pilot defined data
and upload it via Zip disk to the FMS, determine ETE while varying routes, study the effect of
winds, compute fuel requirements and reserves, upload flight plans from various flight planning
services and do FDE predictions for GPS sole means remote oceanic routes IAW AC 20-138a,
Para 12e(2), (3), & (5)vi.
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FUEL MANAGEMENT MONITORING

The fuel management function enables the pilot to plan fuel requirements while on the ground.
Input from the aircraft’s fuel flow sensors, along with pilot supplied data, enable the FMS to
calculate and display significant real-time fuel management information throughout the flight.
Enroute, alternate destinations, ground speed, or fuel flow values may be temporarily entered to
check various “what if’ scenarios.

FREQUENCY MANAGEMENT

With compatible radios and/or an optional Radio Tune Unit (RTU), the communications
transceivers, VOR receivers and TACAN (if installed) may be tuned through the CDU. This
function provides 4 presets for each radio that may be stored by alpha identifiers or tuning from a
list of identifiers and instant recall of the last frequency entered.

LATERAL GUIDANCE AND STEERING

Using the best computed position and the flight plan created by the pilot, the FMS computes Great
Circle route legs to navigate the aircraft along the programmed flight path. Optional maneuvering
procedures provided include; direct to (DTO), Pseudo — VOR (radial tracking), FMS Heading,
Selected Cross-Track (SXTK), Holding Patterns, SIDs, STARs, and Approaches. The FMS
provides desired track, bearing, cross-track, lateral deviation, and related data to the flight
guidance system for the EFIS displays, and roll steering commands for the autopilot/flight director
system. The system anticipates leg changes and provides “smart turns” to eliminate “S” turning.
Pilots can designate waypoints for over flight. The roll steering command is gain-scheduled based
on altitude for gentle turns and a configurable multiplier for ILS approach emulations. The bank
limit is configured at time of installation to match flight guidance system limits.

VERTICAL GUIDANCE

A 6-waypoint enroute vertical navigation descent profile may be programmed through the VNAV
page and additional waypoints may be entered through the flight plan. The FMS will display the
vertical speeds required based on present ground speed to obtain the target altitudes at the VNAV
waypoints. A computed Top of Descent Point, based on target vertical speed, is displayed. When
the Top of Descent Point is reached, the system provides vertical deviation from the vertical flight
path for output to a vertical deviation pointer. The resultant calculated Flight Path Angle (FPA) is
limited to settings in the configuration module set at time of installation. Vertical steering is also
provided to the autopilot. A Vertical Direct To (VTO) feature is available. In the approach mode, a
pseudo glide slope may be defined. Deviation signals similar to an ILS glide slope are available for
output to the EFIS and flight guidance systems.
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UNILINK

The FMS can interface with the UASC UniLink unit that supports air-to-ground digital data
communications. UniLink uses a variety of media, such as VHF radio, in-flight phone, and
SatCom to communicate with service providers such as Universal Weather.

AFIS INTERFACE

The FMS system provides for interface with the Airborne Flight Information System Weather
Advisory Services. AFIS data may be transferred to the FMS for display on the CDU. Through a
VHF data link the interface provides the capability for two way data transfer between the aircraft
and the ground, providing messaging, weather, and flight plan service uploading.

SENSOR WATCHDOG

A sensor “watchdog” automatically detects sensor information that appears erroneous that could
cause an error in the best computed position. This is accomplished by comparing each sensor,
the unweighted average of all sensors and deselecting faulty sensors. If the difference exceeds a
preset value, the “watchdog” will activate the appropriate messages to alert the pilot and in
extreme cases automatically deselect the sensor.
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FMS OPERATIONS IN HIGH LATITUDES

The Universal FMS requires a true heading source (IRS) when flying in the Polar Regions starting
at 73° North and 60° South latitude. The magnetic variation model that the FMS uses to convert
between magnetic and true heading does not extend into the Polar Regions, thus, a true heading
source is required for the FMS to navigate in these regions. No input into the FMS is required by
the pilot; however, the True/Mag switch installed in the aircraft must be placed in the True
position. In these regions all FMS heading and bearing information will be presented in true. At
72° 45’ North and 59° 45’ South latitude, a message will be presented by the FMS warning that
the aircraft is about to leave the zone where the magnetic variation is automatically calculated by
the FMS.

NOTE: For short flights, there are techniques for non IRS aircraft to operate within these
Polar Regions or in areas of magnetic unreliability.
Contact UASC Customer Training for more information @ 1-800-595-5906.
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FMS vs VOR NAVIGATION
FMS CO{JRSE FMS CO{JRSE FMS COARSE FMS COL/RSE
Track 090° Mag Track 091° Mag  Track 092° Mag Track 093° Mag
Track Q90° True Track §90° True  Track 090° True Track 090° True
VOR COURSE VOR COURSE VOR QOURSE VOR COURSE
Track/ 093° Track 093° Track/093° Track 093°
Radial 273° Radial 273° Radial 273° Radial 273°
--u - -‘| =
Magnetic Magnetic Magnetic Magnetic
Variation Variation Variation Variation
+ OO + 1 (o] + 20 + 3 (o]

The FMS navigates by use of true heading and computes a great circle course between lat/long
waypoints. Any magnetic input to the FMS is converted to true by use of a magnetic variation
model. This model covers latitudes from 73°N to 60°S. FMS navigation in the Polar Regions
requires a true heading source (IRS) input to the FMS. FMS output to the aircraft flight instruments
uses the same magnetic model for conversion. The magnetic variation model converts the FMS
true heading to magnetic heading based on the current lat/long of the aircraft. As the track of the
aircraft passes over magnetic variation changes, the FMS magnetic heading, bearing, & track
changes although the true heading, bearing, & track remains the same. A VOR extends radials in
all directions, it is known as a rhomb line. The magnetic bearing of these radials is based on the
magnetic variation or declination of the VOR station and does not change regardless of the
distance from the VOR. When a FMS bearing is compared to a VOR bearing, a difference may be
observed. This difference is the magnetic variation difference between the lat/long of the aircraft
and the lat/long of the VOR and the difference between the types of navigational courses.
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At the publishing of this book, the NAV database VOR declination for the above navigation
facilities is compared to the SCN 802 magnetic variation model. If the pilot were to compare the
course information of the FMS against the VOR, a significant differential would be seen. The FMS
magnetic variation model changes from Software Control Number to Software Control Number
and periodically the VOR declinations are updated by the controlling authority.

ARTCC
JACKSONVILLE
127.8

/OO cuta

Report No. 3040sv80X/90X



Page 24 = = TECHNICAL
UN = = TRAINING

APPLICATION OF MAGNETIC VARIATION TO FMS NAVIGATION

Compliance requirements for application of magnetic variation to various navigation leg types of
the FMS is dependent upon the type of leg and where in the navigational process it is used. If the
leg is part of a database terminal area procedure, the magnetic variation to be used is the value
that the system extracts from the database as specified per RTCA DO-201A/EUROCAE ED-77.

The chart below explains the application of magnetic variation to the leg types listed. Airport
MAGVAR is not available in SCN 801; therefore the FMS will use System MAGVAR in lieu of
Airport MAGVAR.

MAGVAR Region MAGVAR Sourcefor
Leg Type Refer ence Point Procedure L eg
CA, CD, Cl, CR, VA, |Departureor Arrival Airport | Airport MAGVAR if available, else
VD, VI, VM, VR as appropriate System MAGVAR at airport
CF (not in approach Reference Fix Fix Declination if available, else
common segment), FA, System MAGVAR at Reference Fix
FC, FD, FM, PI, AF
DF, IF, RF (notin Reference Fix System MAGVAR at Reference Fix
approach common
segment)
TF (not in approach Prior Fix of leg System MAGVAR at Prior Fix
common segment)
IF, TF, CF, RF (in Airport Facility declination if available, else
approach common Airport MAGVAR if available, else
segment System MAGVAR at Airport
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NAVIGATIONAL RELATIONSHIPS

TRUE
NORTH

AG
‘:m RN

POS 10"

WAYPOINT

WP )
“FROM /

WAYPOINT
/o

Report No. 3040sv80X/90X



Page 26

BRG

DA

DIS

DSRTK
GS
HDG

POS

TAS

TK
TKE
VAR

WPT

XTK

UN :_:TECHNICAL
= TRAINING
NAVIGATION RELATIONSHIP DEFINITIONS

Bearing — it is the direction of waypoint from the aircraft usually measured in
magnetic degrees, but could be provided in true degrees.

Drift Angle — it is the effect of wind on the aircraft heading resulting in the track of the
aircraft.

Distance — it is the measured length between two navigational points or the aircraft
and a waypoint.

Desired Track — it is the preferred path over the ground.
Ground Speed — it is the speed of the aircraft relative to the ground.
Heading — it is the direction of the aircraft relative to either magnetic or true North.

Position — it is the current location of the aircraft usually identified by a latitude and
longitude or radio navigational aid.

True Air Speed — it is the speed of the aircraft relative to the air mass with in which
it’s flying.

Track — it is the actual path of the aircraft over the ground.
Track Error — it is angle between the desired track and the actual track of the aircraft.
Variation — it is the angular measurement between magnetic and true North.

Waypoint — A navigational point usually identified by a latitude and longitude or radio
navigational aid, but with a modern FMS, could be a condition.

Crosstrack — The distance of the aircraft from the desired track usually measured in
nautical miles.
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GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS)

The Global Navigation Satellite System is a navigational system using orbiting satellites to plot
latitude and longitude positions on the earth. Two countries currently support GNSS programs, the
United States of America with the Global Positioning System (GPS) and Russia with the Global
Orbiting Navigation Satellite System (GLONASS). Future GNSS programs are planned by Europe
with Galileo to be deployed in 2012. Galileo is a joint initiative of the European Commission (EC)
and the European Space Agency (ESA). Another GNSS program under development is China’s
Beidou Compass with a planned 30 medium orbit and 5 geosynchronous satellites. Currently the
US GPS is required when flying GPS approaches.

GLOBAL ORBITING NAVIGATION SATELLITE SYSTEM (GLONASYS)

GLONASS is a Soviet space-based navigation system, now operated by Russia, comparable to
the American GPS system. The operational system contains 21 satellites in 3 orbital planes, with
3 on-orbit spares. GLONASS provides 100 meters accuracy with its C/A (deliberately degraded)
signals and 10-20 meter accuracy with its P (military) signals. Satellite design life is 1 to 2 years.
There is an on-board cesium clocks that provides time accuracy to 1000 nanoseconds. GLONASS
uses Frequency Division Multiple Access (FDMA) as a means of satellite identification which is not
compatible with the US GPS.

GALILEO POSITIONING SYSTEM

The Galileo Positioning System, simply known a Galileo, is named after the Italian astronomer
Galileo Galilei. The system will be comprised of 30 spacecraft on three orbital planes at an altitude
of 23,222km. The satellite life expectancy is less than 12 years and will use Code Division Multiple
Access (CDMA) technology, the same as is used by GPS. A reason given for an independent
system is that GPS is a military system and that a civil infrastructure, including airplane navigation
and landing, should not rely solely upon GPS.

Galileo’s open service will be broadcast in two bands. Reception of two bands will achieve an
accuracy of 4m horizontally and 8m vertically; one band will provide 15m horizontally and 35m
vertically. The encrypted commercial service will be available for a fee and use three bands with
accuracy of less than 1m. An encrypted public regulated service and safety of life service will be
more robust to help prevent jamming and enhance problem detection reliability to within 10
seconds.

BEIDOU SATELLITE NAVIGATION AND POSITIONING SYSTEM

Beidou Navigation System is named after the Big Dipper constellation, which is known in Chinese
as Béiddu. The new system will be a constellation of 35 satellites, which include 5 geostationary
orbit (GEO) satellites and 30 Medium Earth Orbit (MEO) satellites that will offer complete
coverage of the globe. There will be two levels of service provided; free service for those in China,
and licensed service for the military.

o The free service will have a 10 meter location-tracking accuracy, will synchronize clocks
with an accuracy of 50 ns, and measure speeds within 0.2 m/s.

o The licensed service will be more accurate than the free service, can be used for
communication, and will supply information about the system status to the users.
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GLOBAL POSITIONING SYSTEM (GPS)

GPS satellites continuously transmit highly monitored position and timing data that allows a GPS
receiver to determine its range to the transmitting satellite. By observing and tracking multiple
satellites, the GPS receiver can determine its position in longitude, latitude, and altitude, allowing
navigation to be performed. Additionally, the GPS receiver can independently monitor the integrity
of its own position without reference to other navigation systems. GPS permits earth-centered
position coordinates to be determined which provides aircraft position referenced to the World
Geodetic System of 1984 (WGS-84).

GPS has achieved its Initial Operating Capability but is subject to some limitations and gaps in
coverage. Current receiver technology is capable of determining (and predicting) satellite
availability and the resultant level of GPS usability for various phases of flight. GPS is approved,
when using properly certified and installed equipment for IFR enroute, terminal operation, and
GPS approaches. GPS approaches are found in countries throughout the world.

GPS PRINCIPLES OF OPERATION

GPS consists of three distinct functional segments: the space segment, control segment and the
user segment. Following discussion of those elements includes coverage of Receiver Autonomous
Integrity Monitoring (RAIM), Fault Detection and Exclusion (FDE) and Horizontal Integrity Limit
(HIL).

The space segment consists of a minimum constellation of 24, with a maximum of 30 satellites
allowing for the worldwide reception of at least 4 satellites in view. The satellites are arrayed in six
planes. Each plane is inclined 55 degrees to the Equator and contains a minimum of four satellites
in 10,898 nautical mile orbits. Each satellite completes an orbit in 11 hrs 58 min or slightly more
than two orbits per day. When 24 satellites are available, this will insure a minimum of four
satellites to be in view from any point on the Earth’s surface 24 hours per day. When 30 satellites
are available, this will insure a minimum of five satellites to be in view from any point on the
Earth’s surface 24 hours per day.

The principle behind GPS operation is in knowing the precise location of each satellite in the
system and when each satellite transmits specially coded information. The GPS receiver, by
knowing where each satellite is located and exactly when it transmits its data, measures the
length of time it takes for the data to arrive and so determines its range to each visible satellite.
GPS uses Code Division Multiple Access (CDMA) as a method of satellite identification. By using
multiple satellites, the GPS receiver can then calculate its position. Some GPS systems allow for a
minimum of three satellites and an altitude input from the aircraft Air Data computer to calculate a
position, known as “ALTITUDE AIDING”. Four satellites are required for the GPS receiver to solve
for position and altitude. The Universal Avionics GPS requires the acquisition of four satellites in
order to go to the NAV mode and can use the “ALTITUDE AIDING” mode once airborne.
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On May 1, 2000 Selective Availability, or “S/A” was removed from the civilian GPS channel
eliminating the intentional error input by the US Military. With the current level of satellite position
and timing accuracy available to civil users, GPS provides a minimum position resolution of less
than 20 meters. In practice, with good satellite coverage, much finer resolutions are possible. With
single channel the GPS position error should be less than 20 meters 95% of the time and less
than 30 meters 99.99% of the time.

GPS Nominal Constellation
24 Satellites in 6 Orbital Planes

4 Satellites in each Plane
20,200 km Altitudes, 55 Degree Inclination

The data, sent to the GPS receiver, includes vehicle status, clock correction, synchronization,
signal propagation corrections, and precise satellite ephemeral (position) data. Collectively, this
information is referred to as an almanac and is the data from which the GPS receiver measurers
it's distance from the satellite(s) in view. Almanac data is encoded such that the receiver can
verify that only valid and current information is being sent.

There are two levels of system accuracy (or Code) available; Coarse Acquisition (C/A) Code and
Precision (P) Code. To date, P-Code data is restricted to military applications and with the use of
two channels for increased position accuracy provides better accuracy than the single channel
provided to civilian users.

The user segment consists of the GPS receiver/processor and its associated antenna(s). In

aircraft applications, the preferred antenna location is on the upper fuselage where the antenna
can have the best horizon-to-horizon, unobstructed view.
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The GPS receiver looks for and selects the best positioned satellites, determines its range to each
of them and using the location of each satellite, converts that into GPS position. Doppler shift
measurement of the signal can be used to determine aircraft velocity.

GPS derived position information is provided to the FMS as a part of its position determining
processes.

The GPS receiver downloads and stores the “almanac” data transmitted by each satellite as a
background processor function. New almanac data is uplinked to the satellite system weekly.
Clock correction data is received and processed by the GPS receiver. This automatically updates
FMS UTC time. Almanac data is used to perform RAIM prediction calculations that are required
when flying GPS based approaches.

RECEIVER AUTONOMOUS INTEGRITY MONITORING (RAIM)

A minimum of four satellites is required for the GPS ENSS1 174
to determine position and enter “NAV” mode. If any ?Ag'

. . . . J.
of the satellites received and tracked were providing 08cret0Zcr o
erroneous data, these errors could cause significant RAIM

navigation errors. To reduce this possibility the GPS
receiver incorporates a process known as RAIM
(Receiver Autonomous Integrity Monitoring). This is i 000000
a process that involves using signals from five or 0001 RETURN= = —
more satellites to verify accuracy. With at least five
satellites tracked, one satellite can be dropped from the position solution and range to the
satellite back calculated from the position solution determined by the remaining satellites. This
calculated value is compared with the received pseudo-range to determine validity. With only five
satellites, which satellite is providing faulty data cannot positively be determined. The RAIM
status of the GPS sensor is displayed on the GPS sensor status page, accessed under DATA
page 2.

GNSS=— —

The integrity status will be displayed as RAIM, RADIO (in DME-DME installations where this data
can be used to ensure GPS integrity), NONE or ALARM (accompanied by annunciator and
message).

FAULT DETECTION AND EXCLUSION (FDE)

If six or more satellites are received, the GPS can determine whether errors exist and determine
which satellite is providing faulty data. The GPS can then exclude that satellite from the position
solution, still leaving five satellites available to protect RAIM. This process is known as FDE (Fault
Detection and Exclusion). Remote/Oceanic operations certification requires that FDE be provided
and continuously monitored by the GPS.
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HORIZONTAL INTEGRITY LIMIT (HIL)
At any given time, the GPS or GNSS sensor’s ability

to perform FDE is determined by the number of L oNssLoL/4

satellites in view and their geometric position relative u 0.1

to the aircraft. The GPS will compute a parameter sars Dfers+0Zaio

called the “Horizontal Integrity Limit” (HIL). HIL is 0.13nm

defined as the radius of a circle in the horizontal apoe 1-28 N
plane, with its center being at the indicated position, 27 3 065500 GNSS=™ | —

000000
0001 RETURN=— —

which describes the region that is assured to contain
the true position. HIL will bind the true position with
a probability of 99.99%. Certification requirements for use of GPS require that the GPS be able to
exclude errors within specific HIL limits for various phases of flight. If the HIL value exceeds the
requirement for the current phase of flight beyond a specified time limit, the integrity status goes to
“‘“ALARM” and a GPS integrity message and annunciator will be presented. Since the limits are
tighter for the approach phase of flight than the enroute and terminal phases, alarms are more
likely to occur in this phase of flight. With the removal of SA, violating any of the HIL parameters is
highly unlikely. The calculated HIL value will be displayed on the GPS status page accessed
under the DATA 2 page.

Phase of Flight Alarm Limit Time to Alarm

ENROUTE (Outside 30nm 2.0 Nautical miles After 27 seconds
from Departure or Destination)

TERMINAL (Within 30nm of 1.0 Nautical miles After 7 seconds
Departure or Destination)

APPROACH (Approach mode 0.3 Nautical miles After 7 seconds
active on FMS)

If the GPS integrity annunciator illuminates, pilot action will vary with phase of flight as well as
navigation sensor options connected to the FMS.
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GPS PRIMARY MEANS OF NAVIGATION

The FMS, in conjunction with either an internal GPS or an appropriate external GPS, is certifiable
for use as a primary means of navigation in remote/oceanic airspace using GPS in accordance
with the provision of FAA Notice 8110.60 and AC 20-138a. Software requirements in addition to a
RAIM prediction program are required to verify that adequate integrity will exist for the proposed
flight. Universal Avionics Service Letter No. 2738 provides additional details on this subject.

GPS SYSTEM INFORMATION AND STATUS

Information concerning the current operational status of GPS is available from the US
Coast Guard Navigation Center:

(@) (703) 313-5900 24 Hour Service Desk
(b) (703) 313-5907 a continually updated taped message of satellite status, signal outages,
and duration.

(c) Home page http://www.navcen.uscg.gov/

(d) Yuma Almanac http://www.navcen.uscg.gov/gps/almanacs.htm

SPACE BASED AUGMENTATION SYSTEM

Space Based Augmentation System (SBAS) is a system used to enhance the three dimensional
accuracy of GNSS by relaying to SBAS capable receivers correction data that is used to refine its
position. Covering North America is the Wide Area Augmentation System (WAAS), covering
Europe is the European Geostationary Navigation Overlay Service System (EGNOS), and
covering Japan is the MTSAT Satellite Augmentation System (MSAS)

The Spaced Based Augmentation System is used to measure and correct GNSS satellite errors.
This is used to refine the GPS position both laterally and vertically. FMS installations that have
SBAS certification will allow the aircraft to fly RNAV approaches with a SBAS calculated
glideslope.

SBAS uses a series of ground base stations that dynamically determine satellite error and
transmit this data to a central processing computer. This computer maps a correction grid for the
SBAS coverage area. Geosynchronous satellites transmit this data to SBAS capable GNSS which
use the data to refine the GNSS position.
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LONG RANGE SENSORS

The UNS FMS can be interfaced with various types of long range navigation sensors: GPS, Loran C
Sensor (LCS), Inertial Reference Sensors (IRS), and GPS/IRS.

INTERNAL GPS AND GPS-1000/1000a

The UNS FMS incorporates an internal twelve channel GPS or GNSS receiver that has a real-time
and predictive RAIM (Receiver Autonomous Integrity Monitoring) capability. Additionally, the FMS
can be interfaced with the Universal GPS-1000 or GNSS as auxiliary or back-up receivers. Both are
twelve channel RAIM systems.

LORAN C SENSOR

The UNS FMS is compatible with several models of Loran C Sensors. The Loran C Sensor in not
selected on the ground but is automatically selected upon lift-off. The Loran C Sensor uses
ground stations to compute its position. The position accuracy is sufficient for enroute navigation.
Loran C has a limited coverage area in the world.

INERTIAL REFERENCE SENSOR (IRS)

Inertial Reference Sensors are designed around either conventional gyroscopes or the ring-laser
gyroscopes. Those sensors utilizing conventional gyros depend upon accelerometers mounted on
a gyro stabilized platform to sense velocity in all three axes. With laser-reference gyros, the
difference in resonant frequency between light beams traveling in opposite directions is used to
sense the rotation about each aircraft axis. These angular rate changes are combined with
accelerometer measurements on each of those axes to determine the aircraft’s orientation in
space and to track its position. Whichever method is used, conventional or laser, the acceleration
forces are the basis for computing directional velocities and for keeping track of the aircraft’s
present latitude/longitude position in the earth’s coordinate system. Units from several
manufacturers can be accommodated.

GPIRS

Combination GPS/IRS sensors are able to provide position and velocity data that take advantage
of the best attributes of individual GPS and IRS sensors. GPS data has good long term accuracy,
but its accuracy can vary on the short term. IRS has good short term accuracy, but can drift on the
long term. GPIRS uses the best attributes of both systems.

AIR DATA

The UNS FMS accepts digital air data from a remote air data computer, with the UNS-1D+ & 1F
also accepting analog air data. True Airspeed, barometrically corrected or non-corrected altitude,
and Static Air Temperature are utilized. Baro-corrected altitude is required for vertical guidance
display during approaches and for VNAYV below 18,000 feet. Air Data Computers from various
manufacturers can be interfaced with the FMS.
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SCANNING DME OPERATION
RHO/RHO/RHO NAVIGATION

Using the “SCANNING DME” (or DME/DME/DME) function position is determined by measuring
ranges to multiple DME sites of known location (longitude, latitude). The system’s own position
can be determined to typically 0.3nm accuracy, although < 0.1nm accuracy is possible. The
accuracy is a function of the number of DME available and the relative positioning of the DME
sites. The more there are and the more widely dispersed they are, the better the accuracy of
calculated position. The FMS will use the NAV database and find the 15 closest DME stations
within 300nm. It then uses the 3rd channel of the DME to take a 4 second interrogation of the
station. The FMS knows its own altitude (from the air data system) and the elevations (MSL from
the navigation database) of each DME site. It’s therefore able to correct for “slant range” errors.
A quality control of the acquired distance is accomplished by comparing the distance received to
FMS calculated distance to the station. If the two distances do not agree within required
parameters, the received DME distance is not used in the DME position calculation. The only
time the FMS drops below 15 stations is if it cannot receive a total of 15 stations or if there are
fewer than 15 stations within 300nm.
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RHO/RHO/RHO POSITIONING

Page 35

Continuous Automatic DME/DME/DME Position

<300 NM

4

_,;A/CﬁI:I;(kSnm)

Actual Distance = 4nm

From Navigation Sensors and Air Data Computer:
Approximate aircraft position
Aircraft altitude

From database:
VORTAC and VOR/DME
Frequency
Coordinates
Elevation

(DME @ Sea Level)

Report No. 3040sv80X/90X



Page 36 = = TECHNICAL
J UN = = TRAINING
POSITION BY RADIAL AND DISTANCE

RHO/THETA POSITIONING

VOR is only used for enroute position information when the aircraft is located in a part of the world
where only one DME is available. The FMS will then use radial and distance from a VOR/DME for
position information. Distance is calculated by DME and the FMS corrects for slant range. The

radial is provided by the VOR. Knowing the lat/long of VOR/DME will allow the FMS to calculate
the aircraft position.

From Navigation Sensors and Air Data Computer:
Approximate aircraft position
Aircraft altitude

From database:
VORTAC and VOR/DME
Frequency
Coordinates
Elevation
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SENSOR DIFFERENCES

A sensor watchdog gives position difference
warnings with FMS messages for a second FMS in
dual installations and LCS sensors at 6, 12, 18, and
24nm from the FMS Best Computed Position. For
IRS, the sensor watchdogs compare the rate of
change of the IRS position against that of the FMS
Best Computed Position. A decision on the part of
the pilot to update or to deselect a sensor must take
into account the position error involved, the error
growth rate, and the stations being received.

MESSAGE -- LCS1 DIFFERENCE > 6NM

SENSOR MONITOR

For highly divergent sensors, based on the
average position of all the other sensors, an
individual sensor will be automatically deselected if
the sensor’s position differs from the FMS position
by more than 50nm or if the sensor position is
changing from the FMS position at a rate
exceeding 50 kts. The DME derived position is
used twice in this average position computation.
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POSITION CORRECTING

The FMS Best Computed Position is continuously
compared to DME/TACAN/VOR (Radio) position
information. If a difference of greater than 1 nautical
mile is detected, the FMS BCP will be corrected to
the short-range (radio) position and a “Position
Correcting” message will be triggered. This scenario
commonly occurs when re-entering DME coverage
after extended over water operations. However, the
recent use of GPS as the primary navigation sensor
during over water legs has virtually eliminated the
need for “Position Correcting”.

DME
DME

NAV SENSOR

Always check the latitude/longitude position of all sensors whenever any navigation sensor's
accuracy message becomes active. Action should be taken only after the following examination.

Factors to consider include:

» If outside DME coverage, which sensor(s) was more accurate upon leaving
DME coverage?

Are the coordinates of more than one sensor in agreement?

How long has the IRS(s) been in NAV?

What is the ANP of each sensor? VOR DME
Which sensor has done better in ° DME
the past?
* How does the navigation information PO 7S

compare with the flight plan?

8 | BCP

IRS 1
POS

IRS 2
POS
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CDU OPERATIONS GENERAL PROCEDURE FORMAT

l. DATA ENTRY
A. Data entry is at the cursor location.

B. The cursor may be moved over a data entry field by Line Select [LS] keys, sometimes
by the [ENTER] key, or sometimes automatically.

C. Until the [ENTER] key is pressed, the value at the cursor has no effect.
D. Some data entry fields are restricted to numbers only.

E. Waypoint identifiers may be input by direct entry of the Alphanumeric identifier or by
reference number when included on a list.

F. Any selection which will change the active flight plan, guidance of the aircraft, or
stored database, requires confirmation by pressing the key a second time.

. 5CDUCOLORS

A. GREEN General and secondary data.

B. ORANGE Optional selections which are available.

C. LIGHT GREEN The selected option when other options are available.

D. YELLOW Data pertinent to the current NAV Leg or most significant data on the
page.

E. RED Failure.

On a monochromatic CDU, reverse video, framing, and other techniques are used to highlight
important information.
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Ill. KEYBOARD

A. 36 Alpha and numeric keys.

B. 11 Function keys, (sG] [DATa] [FuEY] (Nav] (FpL] (vNav] (PERF] [DTO] [TUNE]

L1ST] 5ng (MENU]

C. 6 Control keys, Prev) (Next] (Back) (& ] [ENTER] ang (W

D. 10 Line Select keys, [LSK-1L] top left [LSK-5R] bottom right.

ROUTES VS FLIGHT PLAN PHILOSOPHY

A. With Universal FMS systems, the FLIGHTPLAN is always the “Active” plan you are
flying now. When the FMS is turned off, the flightplan is cleared.

B. ROUTES are permanently stored groups of waypoints which may be assembled,
viewed, edited, or deleted independently of the flightplan. Routes are stored in the
pilot database for later use.

- \ a

Route
(Stored in Pilot Database Memory)

C. The flightplan may be a copy of a stored ROUTE, and may be assembled, viewed,
edited, or deleted independently of the stored Routes.

D. A copy of the flight plan may be stored as a ROUTE through the FPL MENU page. As
a ROUTE it may be further edited without affecting the flightplan .

Flight Plan
(Cleared on Shut Down)
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POWER ON
Press (5 key to power up. The system will perform
a Power On Self Test (POST). This checks both - NS 5 /2003
hardware and software components of the FMS —PBILEAR 60 N123UA
and, if all test areas “PASS”, then the FMS is cPU PASS
operating correctly. If a " occurs, it could be RAM PASS
either critical or non-critical. If a non-critical fail T Sy
occurs, the FMS will continue to the initial page, but AUXILIARY PASS

the FMS will not be working at optimum. By cycling ARLINC PASS

power, a reboot of the FMS may clear non-critical
failures. A critical fail will halt the FMS POST. An
attempt to clear the fault by cycling power has only a
limited chance of working, but is still worth a try.
Unless the fail is expected, maintenance will be
required for any failure.

CAUTION: DEMO mode configured in the FMS sets the unit to a test demonstration capability.
It should not be configured in the aircraft prior to flight. If an aircraft FMS is
configured as DEMO, the FMS will ignore sensor inputs and WILL NOT navigate.

Following the POST, if tactical waypoints exist in the POS MSG
pilot database, a statement “TACTICAL 01 TACTICAL WAYPOINTS
WAYPOINTS EXIST IN THE DATABASES (100

MAX ALLOWED" will be presented. Also presented EXIST IN THE DATABASES

are two line select keys, 1) KEEP TACTICAL i (100 MAX ALLOWED)
WPTS, 2) DELETE TACTICAL WPTS. A choice

must be made to advance to the initial page. — RN “KEEP TACTICAL WPTS
Tactical waypoints are covered latter. —— «DELETE TACTICAL WPTS

After successful completion of self-tests and

copyright display and possible need to make a POS INIT 1/1 HMMSG
Tactical Waypoint determination, the initialization —PBSinITIAL POS 02-AUG-06 B —
page will be displayed. The colors presented on the | it ) 18-32 0 Y
FMS are dependent on whether the aircraft has an W 122 18.16

EFIS and, if so, the EFIS manufacturer and model. el ARASE ExPImes

The display colors do not affect the operation of the | ES NI T2 : XF

FMS.

e o [=ACCEPT TR D902 .0 B —
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The M symbol displayed indicates the availability of

a MENU page for that function and can be DSk HERY

accessed using the MW key. Pressing the Endkey i -
from the initialization page will display the DISK —|=¢DISK LOAD  MAINT DNLD-=—
MENU page to allow DTU operations for entering of | Biar Sy askia

databases, etc. The use of this page will be covered

—— «START DATA RECORDING A —
latter.

—|—+FORMAT DIS5K RETURN= ——

Pressing the (Mse]key will display current system POS MESSAGE 1/1
messages. Pressing the (Ms¢]key again or the
“RETURN’ line select key will return to the Y
previously displayed page.

RETURN==— —

Report No. 3040sv80X/90X



UNS:—: TECHNICAL
= TRAINING
INITIALIZATION

The “INITIAL POS” displays the Latitude and

Longitude and the source. If “<GNSS>" or “<GPS>” ros T
is present next to “ID”, the source for the FMS ol ThITIAL DO
position is the GNSS or GPS. — BN 47 26.34

W 122 18.26

NAV DATAEASE
— B 31-AUG-06

PER
el o =ACCEP TR S

=

Normally the GNSS or GPS is the most accurate

source and pressing the line select key next to Pos TNTT
“ACCEPT” will position the FMS at the displayed — BN INITIAL POS
coordinates. If the*<GNSS>" or “<GPS>" is not -
displayed, the displayed coordinates are those of W 122 18.17
the FMS when it last stopped navigating. These o nhv DATARASE
coordinates can be accepted through the “ACCEPT” |lamigm 31-AUG-C’EE .
line select key. By selecting the number 1L line —— ¢ACCEPT emc

select key, the cursor will be placed next to “ID”.
Entering an align point. Pressing [LsTwill present a list
of airports and pilot created align points although an
entry can be made with the use of the alphanumeric
keys. Since it is important for the initial position to be
as accurate as possible, the use of the “<GNSS>" or
“<GPS>" coordinates should be the highest priority. If
‘<GNSS>" or “<GPS>" coordinates are not available,
use a pilot created align point or manually insert the
aircraft parking spot coordinates.

With the cursor in the ID field, by pressing the

key the airports/pilots align point list will be —
displayed. Ten pages of lists are available. The APT/PLT
cursor will pre-fill the list number of the waypoint e
closest to the initial position coordinates. Distances KSEA
from initial position are shown. If an ALIGN PT is erew

created it will appear under the APT/PLT listing.
Enter the correct number in the cursor field and

press [ENTER],

1/1

Page 43

HMSG
DATE

02-AUG-06— —

DE

VER

1/1

Al2564
802.488—

]

DATE

02-AUG-06 =1—

uTcC

13:08:56 71—

EXPIRES

DE

VER

1/10

Al2564
802.4 88—

# B VOR=— —

JPLT
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By selecting the 2L line select key, a “DEFINE POS” DEFINE POS

page will appear. This page may be used to define

the aircraft’s position in relation to a known fix or by —

the direct entry of latitude and longitude. The —Bw - ——.- N 47 27 7984 —
procedures to use this page will be discussed later. | i a——— ,’:TE_T_ Wo1ze 18-13

anDInL

— s _—

——«ACCEPT RETURN= — —

If the “<GNSS>" or “<GPS>” position is accepted

(strongly recommended), initialization is complete. If ’ EDME

the initial position identifier is filled in and entered, — BN INITIAL POS 02-AUG-06 gy —
the cursor moves to the date entry field. Revise — 13:30:52 B —
date and time as necessary. When the GNSS or

GPS are in NAV mode, UTC and date are NAY DATABASE EXPIRES
automatically updated. Allowing the GPS to correct el nERaaliicaltls

the date and time is strongly recommended. Press PERF DB AL

to advance the cursor. When all data is

correct, press the ACCEPT line select key to accept
the data. When pressed, the ACCEPT line select key
will disappear as will “<GNSS>” or “<GPS>" if used
for initial coordinates.

In Multiple FMS installations, a "Xfill" line select key POS INIT 1/1 ®

will be available to crossfill initialization data. After DATE

c ey 1 . . . L —BESINITIAL POS 15-JAN-07 B8 —
initialization is completed on the first system "Xfill" is Ip <GNSS> uTC
available to crossfill data. The Xfill feature is N 37 24-3° 18:46:59 gy—
configured at time of installation and may be — ) XEILL= — —
initiali i initiali i NAV DATABASE EXPIRES
|q|t|allzat|on data only, f'l',lel |n|t|aI|z_at|!on (;Iata onIy,_ AV _DATAE Rt -
flight plan data only, or "Master Xfill" which crossfills PERF D  Al12524

all three. Master Xfill is only available on the ground [ [CACCEP TRECEEATLSNNREDERY -
and will be available only after initialization, flight

plan, and fuel entries have been made on one FMS.

During crossfill operations, the banner CROSSFILL

RECEIVE IN PROGRESS will blink to show system

activity.

NOTE: Crossfill operation can be configured to push data to the other FMS or pull data from

another FMS. Check with the appropriate flight manual supplement for the proper
operation.
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By pressing the key, an overlay will be brought
up that allows for controlling the brightness of the
screen. Press and hold the BRIGHT or DIM line
select key to set the preferred screen brightness.

The position of the FMS relative to the pilot may
cause a parallax between the display on the screen
and the line select keys. To correct any parallax,
press the DISPLAY line select key and an overlay
will be presented that allows for UP and DOWN line
adjustment.

Press the CANCEL line select key to remove the

current overlay or the ] key to close the entire
overlay.

wileACCEFT

Page 45

INIT 1
BRIGHT=E{—]

INIT 1
IP=

D OWN= = {—]

CANCE L= S {—]
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CIRCLE OF POSITION

= = TRAINING

Possible
Position

Reported
Position

All navigation sensors will produce not a position, but a circle of position. The sensor will compute
a position, but because of errors induced by the limits of the sensor’s capabilities, other possible
positions exist. A circle is drawn around 95% of the possible positions computed as a result of the
measured sensor error (2 Sigma). This becomes the Circle of Position. The accuracy of the
sensor is measured by calculating the radius of the circle. Thus the true position of the sensor has
a 95% probability of being within the defined Circle of Position. The radius of the Circle of Position

for the FMS best computed position is known as the Actual Navigation Performance (ANP) of the
FMS and is displayed in hundredths of a nautical mile.
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USING GNSS or GPS FOR THE FMS INITIAL POSITION

GPS
Position

Airport
|dentifier
ISthe
Airport
Reference

Point
(ARP)

To support the justification for accepting the GNSS or GPS position in lieu of the ICAO airport
identifier, the following is presented. GNSS or GPS will acquire the position of the aircraft at its
current parking location and present that position to the pilot for initialization. If the pilot decides to
place the airport identifier in the ID field in lieu of the <GNSS> or <GPS> indicator, the Airport
Reference Point (ARP) will be used to initialize the FMS position. Now the FMS has two sources
for its position, the ARP and the GNSS or GPS position. With this position information the FMS
calculates its circle of position to include both points. This circle could be very large depending on
the distance of the aircraft from the ARP. If the aircraft were to takeoff with the circle of position
larger than the RNP for the terminal phase of flight, a position uncertain message will appear.
Using the GNSS or GPS position for the initial position will avoid this and is strongly
recommended.
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CONSOLIDATING THE FMS POSITION

GPS
Position

If the ARP is used to initialize the FMS position, the accuracy of the initial position could produce a
large circle of position. With time, the FMS will reduce the size of the circle of position to the
Horizontal Integrity Limits of the GNSS or GPS and the FMS position will become the GNSS or
GPS position. This, however, could take some time. If the FMS presents a position uncertain
message (ANP exceeds RNP) after takeoff, the FMS will continue to consolidate the NAV sensor
input and eventually the position uncertain message will disappear. Even during the time the
position uncertain message is displayed, the FMS will continue to navigate to the best tolerances
possible.
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NAVIGATIONAL LEGS

For the FMS to navigate requires a path over the ground and a point of termination to signal the
FMS to sequence to the next leg. Aeronautical Radio Incorporated (ARINC), in there specification
424, defines 23 navigational legs that are used by industry software engineers. These navigational
legs enable the FMS to emulate a pilot navigating the aircraft. The specific leg types are defined
later in this manual.

Newer generation FMS provide the ability to
terminate a navigational leg by other than a lat/long.
This would be a condition and, therefore, the
terminating waypoint would be referred to as a
conditional waypoint. Conditional waypoints are
identified by parentheses. When the condition is DGO70 "
met, such as by reaching an altitude, the FMS will (R-139)

sequence to the next leg. Conditional waypoints are W
found in departure and arrival procedures.

Two of the ARINC 424 leg types are similar and
tend to confuse pilots; these are Track to Fix (TF) 2HDG165 ° ALT/FL
and Course to Fix (CF). A TF leg is created with in S SESNSUSSSP e N

the FMS using starting and ending lat/long = K SUMMA :
waypoints. The FMS calculates a great circle course '
between the two points using true heading. A
continuation of this course line would bisect the
center of the earth and, if flown without stopping,
would return to the starting point. A CF leg is
created and stored in the NAV database in departure and arrival procedures and is identified by
CRS preceding the course. If the previous leg terminates at a point not directly in line with the CF
leg, the FMS will command a turn to intercept that leg. The maximum intercept angle is 45°, but
will turn only to what is required for the intercept.

TF vs CF Leg Type
QCVOR

& VOR

ABC

CRS 180°
XYZ

xvzvor A xvzvor A
Track Calculated by FMS Course from NAV Database
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FLIGHTPLAN

Pressing the key will display the first flightplan
page. The first flightplan waypoint will pre-fill with
the nearest airport if the ARP is less than 3nm from
the aircraft. The cursor will be ready to accept the
next point. The COPY PLT RTE and COPY CO
RTE (if applicable) line select key will be displayed.
The flightplan may be constructed, or a route from
the pilot or company database may be copied into
the flightplan by pressing the appropriate line select
key.

The routes’ directory of all existing stored routes
may be accessed through the COPY (CO) (PLT)
ROUTE LIST pages. Listed routes will be in
geographical/alphabetical order. The PreYor
keys may be used to move to the page with the
desired route.

PLT RTES

KLAS
KLMT
KS5J1C
KTuUus
KTUS
PHKO
PHL I

KTUus
KTUS
PHKO
KLMT
KRNO
PHLI
K51C

At the cursor enter the list number of the desired
route and press [ENTER

The route will be copied and the cursor will return
after the last waypoint to enter additional points if
desired.

FPL

302"

Several ROUTE segments can be assembled to the
flightplan by the use of the copy route available on
the LIST page.

B A TECHNICAL
= = TRAINING

UNILINEK
RTE= —

COPY
PLT RTE=——

COPY
CO RTE=——

1/ 1

SELECT
ROUTE
@ B

CREATE=— —
ROUTE

RETURN= —| —

6/ 6 M

1.8NM ALT/FL

A “Company Routes” database can be created off line with the Universal Flight Planning program
and loaded via disk. This database will allow routes to be viewed and copied to the active flight
plan, but the flight crew cannot modify the routes themselves. Company waypoints and airports

can also be created offline.

Report No. 3040sv80X/90X



UNS:—: TECHNICAL Page 51
== TRAINING

FLIGHTPLAN CREATION TIPS

The following tips will assist the new FMS user in remembering how to enter the various flightplan
components into the flightplan. The information following the flightplan creation tips will cover
flightplan creation in detail.

1. Placing a departure airport on the flightplan/route is required for selection of a SID. This should
be accomplished automatically by the FMS during Initialization. It is not recommended that the
arrival airport be added to the flightplan until after all airways are entered. This will create a NO
LINK and airway entry problems.

2. A departure is created through the FPL MENU key by selecting DEPART.

3. Airways are selected through the LIST function.

4. To enter an airway, use the LIST function which requires a reference waypoint. On the flight
plan, this is accomplished by placing a cursor on the flightplan with a line select key. The
waypoint prior to or above the cursor position is the reference waypoint.

5. Placing a destination airport on the flightplan /route is required for selection of a STAR and/or
approach.

6. A STAR and an approach are selected through the FPL MENU key by selecting ARRIVE.
7. The selection of a runway on the arrival page is used to direct a STAR to a specific runway.

8. A STAR need not be entered for an approach to be selected. Pressing the line select key next
to APPR will bring up the available approaches for that airport.

8. When selecting an approach, recommend selecting a transition for the approach when
available.
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FLIGHTPLAN & ROUTE CREATION

Although Pilot Flightplans and Pilot Routes are accessed through different function keys, the
method for their creation is basically the same.

The UNS-1 provides for storage of up to 200 pilot DATA 1/4
defined routes. Stored routes may contain a SID,
route of flight waypoints, a STAR, and an approach.
To create a pilot defined route or edit an existing — B <PILOT DATA
one, press the “PILOT DATA” line select key. ——«CO DATA

——«NAV DATA CABIN DISP==—

—|—¢DISK
—= MAINT= — —

Press the ROUTE line select key for the routes DATA/PLT

catalog page. 1 «SID AIRPORT= — —

—|—«5TAR ALIGN PT=F|—

—[|—+«APPROACH WAYPOINT=—|—

—|—«RUNWAY ROUTE=——
e RETURN=— —

The stored routes will be listed in alphabetical order. LIST 1/ 2
The route titles listed here will always begin with the |G Bcory pLT RTE I
first route waypoint, plus the route name defined by 2 KeEA  Krus mr1  mouee
the pilot, or the last waypoint if no name is entered —BZ KSEA KTUS
during route construction. om e el
5 CLAS KTUS
To view or edit an existing route, enter the number /St

of the route from the list at the cursor. Where NAV —BNE KTUS KRNO RETURN= = —
data has changed within a PLT RTE with the
activating of a new NAV database, the route will flash
indicating that editing is required. To create a new
route, press the CREATE ROUTE line select key.
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DEPARTURE
SELECTION OF THE SID

SUMMA SEVEN DEPARTURE (SUMMA7.SUMMA) QTJ

e =,
.-.-J ‘;;.
NEZUG T [ e MEA 5EA VOR
N4T 34.1 ol W S—
W12 13.6 - "
P B =
At or mbove | .|‘.'-rI|
40007 a7ne
&
L 3{1

~ s

=
=
I-un MOT TO 5 CALE
=
OBSTAGLES
Rwy 16L: Trees beginning 29028° from
—— SEATTLE —. DER, 1064" RIGHT of centerline, up
fo 100" AGL/4TE' MSL.
" -l':l'é:s'-SEﬁ Ry 16C: Trees b=ginning 4477' from
Na7 261 WIII 8.6 DER, 484" RIGHT of ceniarline, up io
100" AGL/SOT" MSL.
Ru nway Fay 16R: Treas, aniznna on building
P —_ and light pole beginning 428" fram
TranS|t|0n A CER, 438" LEFT of centerline, up io
a 100" AGL/SOT" MEL. Trees beginning

. 1137" from DER, 587" RIGHT of

o cenferline, up fo 100" AGL/46E" MEL.

- Rwy 34L: Fence 189° from DER, 401°

* RIGHT of ceniferline, up fo 12" AGL
—

T 420" MEL. Trees besinning 4010° from
&y = DER, 257" LEFT of cenferline, up o
rf;‘:‘_:? | ’:E,? 100" ABL/S22' )
w122 8.6 o
“’l Common
IR Segment
[5,173.4 OLv] o g

Mdd 53.3 WIIT 3.1

This EID requires fmke-off minimums H_E'; ‘u\i&;":; — BAKER CITY
(far siandard nInInLnEh-'rrO-.:the "'?-" ™ .‘ J‘ﬁ'}{#‘, ||.H 115 -3 EKE
airpori eharil: ?EE%.E Fog 0 e - N4 50.4 W1T7 48.5
Rwys 16L I: R: Sianda s 7
.I::':d.hrd if aui Pﬁr?ze;r-rawélfrbn = Fﬂ'ﬂ =
Rwys F4L'C/R: Siandard (or lower ihan oM
siandard, if auihorized) wiith minimum climb of k) — LAKEVIEW 1‘
S20° par MM fo 40007 (ATC). 1120 IK 7
End s pred-KT T3 (100 (150 | 200 (250 | 300 | I'H
R E— = ~ — — k N-L-. .-.“ lE .I"I..-J: 04
SE20° p=r MM T25 | 967 |[1450 | 1933 2417 Eﬂﬂﬂl
Standard Instrument Departures (SID) can have up to three segments.

1. Runway Transition — unique routing from one or more runways

2. Common Segment — all transitions pass through this segment

3. Enroute Transition — unique routing to one or more enroute waypoints
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Enter a SID or if there is no SID at the airport, enter
the first waypoint on the route of flight. A radar
vector or direct type SID will not appear in the SID UNILINK

listing. RTE=— —
COPY
PLT RTE=——
COPY
CO RTE=— —

Press the MnJkey to display the flightplan menu. FPL MENU 1/2

Press the DEPART line select key. B COMPRESSED  STORE FPLo

——«CLEARANCE XFILL FPL=——

—|—+«PP0OS5S TO WPT RAIM PRED=——

—|— ¢DEPART ARRIVE= — —
— = «DELETE FPL RETURN= & —
The DEPARTURE 1/1 page will be displayed. DEPARTURE 1/ 1H
Select Runway 34C by entering number 3 from the SEL RUNWAY DEPART
runway list in the cursor then press BVIER. This will S ConSEA N
identify the Runway Transition. = EXEL:
Select the Summa 6 SID by entering number 5 in DEPARTURE 1/
the cursor then press ENTER . This will identify the SID SEL sID DEPART

BANGR4 KSEAFI—
HAROB1 RUNWAY
KMORE1L 34C B l—
KTSAPZ

SUMMAG

ELMAA7

and take the routing through the Common Segment.

Select the LKV transition by entering number 2 in
the cursor and then pressing BN . This will identify T —

the Enroute Transition. SEL TRANSITION DEPART
—F 1 BKE KSEA BI—

2 LKV RUNWAY
341 B

SID
SUMMAG. # BB —
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The SID is now linked to the flightplan. Return to the DEPARTURE 1/ 1H

flightplan by pressing the FPL line select key. DEPART
KSEA B —

RUNWAY
341 B —

SID
SUMMAG . LKV B —

Page 1/ 2 of the flightplan page will appear. FPL
—B® 1 KSEA

2>
CRS5341 "

z NEZUG= ——z—— 14000 894—
=SHDGO7O "

4 (R-139) PAE

=HDG165 "

s (INTCPT)

By using the fExkey, move to page 2/ 2 to continue —
building the route. SHDG1ES °

s (INTCPT)

CRS146 "

e SUMMA
147 °

Use the line select key to place a cursor on the —
page below LKV. The ENTERkey will also make the Shbc1es -
cursor appear and move down the page. —B s (INTCPT)

CRS146 "7
—F & SUMMA

147 "
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LIST FUNCTION

The LIST function allows for direct entry of a VOR, APT, NDB, Intersection, Airway, GAP, or
another route.

The LIST function begins by using the waypoint EPL
above the cursor as the reference point. Thus, FHDG165 °
before the LIST function will work, a cursor must be [ R
placed on the page. If the cursor position is a “*NO —Hl & SUMMA

147 °

LINK%", the “*NO LINK*" must be deleted before
using the LIST key or the AIRWAYS line select key
will not be selectable.

The LIST function uses a smart search to take the LIST 1/10

seven closest waypoints in an elliptical pattern in the VOR/PLT #
current direction of the aircraft’s route of flight and F1s 119
presents them on page 1/10 in alphabetical order. LEv o
The remaining nine pages will continue to present LMT 58
waypoints in an ever increasing distance from the oo 1o
reference point. One technique to help in the LIST sDo 127

functions direction of search is to place the
destination identifier in the route of flight.

The PLN LANG line select key will display the name LIST 1/10

of the fix beside the identifier where applicable. VOR/PLT g
Placing the number of the desired waypoint in the FI5  FORT JONES
cursor will enter the fix in the flightplan cursor. The LEV - LAKEVIEW
closest waypoint to the reference waypoint is LMT  KLAMATH FALLS
defaulted in the field, but entering a number will OED  ROGUE VALLEY

. REO ROME —
overwrite the default number. SDO 50D HOUSE
RETURN=— —

Selecting the AIRWAYS line select key will present LIST 1/ 1
a list of airways that use LKV as a waypoint. The " —eAPT| AIRWAYS # H
AIRWAYS selection will not be available where the FROM LKV

LIST reference point is not a waypoint on an airway. [kl S

The route of flight calls for J5. Enter 2 in the cursor |G = AL LEEEREES,

field and press [EvE] vizz

V357

NOTE: The active NAV database being used will affect the data that is provided by the list
function.
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A list of waypoints for airway J5 is presented on two AIRWAYS 1/

pages. FrM LKV
via J5 To [

EAARE 7 SONNY
FMG BE SUMMA
HARTT 3 TAOMA
POWEL 0 TILTS
PYRAM TIOGA
SEA

ook W

YVR
RETURN=— —

Use the fExTkey to move to page 2/ 2 for selection
of LANDO the airway change over point. Enter 2 for
LANDO and press . Use the airway list function
to enter J65 to KOFFA and J104 to TUS with the
same procedure as above.

AIRWAYS 2/

W N

An alternate methodlfor selection of an airway end AIRWAYS 2/ 2
point is to directly, with the use of the alphanumeric FrM LKV

keys, enter the waypoint in the TO field. A waypoint via JS o
entry not on the airway will result in a flashing EHF

2 LANDO
3 LAX
PINNI

waypoint in the TO field.

With the route of flight completed to TUS, the entry PLT RTE 7/ 7
of the destination airport is necessary for the FMS 109° 34.2NM
to present the STAR and Approach. s TUS

, Y _ PLT RTE 7/ 7
the airport option in the [LsT/function to search for 109° 34.2NM

KTUS. — 55 TUS

Either enter KTUS direc%n the cursor field or use
[LisT]

bl o FI K TUS
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Pressing EE} will cause the FMS to access the KTUS 1/
NAV database and present the found information. AT

Verify the information before accepting it. With the ARPT W 110 56.46
cursor over the ACCEPT line select key, the

key will accept the displayed information.
ELEV 2643
mMmac var E 12.0

o [=ACCEPT

The Pilot Route creation may be terminated at this

point for entry of the STAR and Approach at the 1o EF.:L
time of the flight. If runway information for selection | EEEECE.
of the STAR and Approach are not available at the |jmm ISt

time of departure, the flightplan can be edited in
flight to add them.

The COPY RTE line select key will allow selection LIST 1/10

of an existing route and copy it into the route being VOR/PLT #
created. This feature can be useful if a series of CIE 60
waypoints that aren’t part of a published procedure an o

are routinely issued in a clearance. This small ss0 g6
segment of waypoints can be stored as a pilot route B 0
and inserted where required to expedite creation of

the route of flight.

The GAP line select key in the LIST function will EPL 5/ 8 W
insert a *GAP#* into the route of flight preventing 126° 26, 9NmM
automatic leg sequencing beyond the GAP. This LANDO ——i-
feature can be used to mark a clearance limit or
allow a break for search and rescue.
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With SCN 803, when doing tactical operations such LT1ST  1/10
as PVOR, DTO, and HOLD, the LIST function will S :
provide a RWY option. VOR/PLT # 5
oL
F_'DK EEI

The RWY option will present the airport identifier LIST 3/10
and runway. The runway coordinates are that of the RUNWAYS &
runway threshold. KTTD 07

KTTD 25
KvUOD 08
KVUOD 26
KPDX o3
KPDX 10L
KPDX 10R

When the RWY option is used with PVOR, the PVOR 1/ 3

runway heading is automatically entered as the -
DESIRED TRACK. Accepting this will present, on —B 3 SUMMA . RW10L g—
the NAV page, a PVOR with runway course T enage CTTREDR TOGoC BT

HARTT RADIAL

information. -
PYRAM INBOUND ——— B —

'
7

B FMG
9 TILTS QUTBOUND ———"° B&l—
10 SONNY

o (“ACCEPT RETURN= = —
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ARRIVAL
SELECTION OF STAR AND APPROACH

", Enroute
— PHOBNIX —, = ‘.-
Lieoaw” & Transition
N33 26.0 W111 58.2 \
|
. |‘% 3 MSA TUS VOR
ue2l2h
“S°|ES — STANFIED
B [% 1148 TR0]

N32 53.2 W11 54.5

CommonNO'l TO SCALE

o GILA BEND —.
| 116.6 GBN |
N32 57.4 W112 40.5

Runway
Transition

EXPECT approach
clearance

DINGO

Y (095% bearing to
E\\ AVQ 245)
N3Z 23.7 W11

% 1160 Tus |

N32 03.7 W110 54.%

RWY 29R |

EXPECT RADAR vectors
to firal approach course

(SOONIQ'09NIA) TYAINYY JAI4 09NIA

ROUTING

From over DINGO via TUS R-295 to MAVVA,

RWY LANDING

11L From MAVWVA via 075° heading to intercept ITUS localizer or TUS R-303
and EXPECT approach clearance for runway 11L.

29R EXPECT RADAR vectors to final approach course for runway 29R.

Standard Terminal Arrival Route (STAR) can have up to three segments.

1. Enroute Transition — unique routing from one or more enroute waypoints
2. Common Segment — all transitions pass through this segment
3. Runway Transition — unique routing to one or more runways
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To add a STAR and/or approach, select the

flightplan or route menu. Then press the ARRIVE
line select key. —|— «COMPRESSED  STORE FPL=——

FPL MENU 1/2

——+CLEARANCE XFILL FPL=s——
—=—+«PP0OS TO WPT RAIM PRED=F|—
—[=—+«DEPART ARRIVE=— —

—/—+«DELETE FPL RETURN=— —

Select the arrival runway, 111, by entering 2 in the ARRIVAL 1/ 1M

cursor field. The selection of the runway is D ARRIVE
necessary for determining the runway transition of ; KTUS B —
the STAR. When entering an arrival, always enter a Y
runway. Select the one most likely to be the active
runway for landing. If the selection is incorrect, it
can be changed by returning to the arrival page and
pressing the runway line select key.

If no STAR is available, use the line select key and

go directly to APPR for selection of the Approach. ARRIVAL

APPROACH
ILS 11L
LOC 11L
RNV

VOR

TCHN

BC

VOR

RNV

RNV

A
m
-

URNANn s WNRE
oo n

Enter the number for selection of the STAR and ARRIVAL
press the ENER key . SEL STAR
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If a transition is presented, enter the number and ARRIVAL 1/ 1H

the cursor will move to the approach selection. If SEL TRANSITION ARRIVE
(NONE) appears, press the ENEqkey or APPR line ol 1 CC o TUS B
select key for the approach selection. 111 B —

STAR
-DINGOS B l—

Select the approach by entering the corresponding ARRIVAL 1/
number in the cursor and pressing enter. 5

APPROACH ARRIVE

ILS 11L KTUS B —
LOC 11L RUNWAY

RNV 11L 11L Bl —
VOR 11L STAR

TCN 11L GEN.DINGOS BY—
BC

VOR

RNV 03

RNV

More approaches are available in the approach
section through ARRIVAL page 2.

WRENHN A WNREF

NOTE: The “G” following the approach does not indicate the approach is a GPS approach
overlay, but merely that the FMS will retain the GNSS OR GPS sensor to assist in
navigation accuracy. The “G” will not be present for approaches not surveyed in
accordance with WGS-84 or when GNSS or GPS is not authorized by the country of
origin.

If a transition is presented, make the appropriate ARRIVAL 1/ 2H
selection and the arrival is complete.

APPROACH ARRIVE

ILS 11L KTUS Bl—
LOC 11L
RNV 11L
VOR

TCHN

BC

VOR

RNV O
RNV

RUNWAY
11L B —
STAR

GEN.DINGOS5 88—

RO N s WN e
aoooon

NOTE: Itis strongly recommended that you select a transition, even if you don’t anticipate
having to fly to the beginning of the transition, otherwise vital approach procedures may
be unavailable.

Press the PLT RTE or FPL line select key to return ARRIVAL 1/ 1H
to the pilot route or flightplan. Armive | -
RUNWAY
110 S —
STAR

GEN.DINGOS B8 —

APPR
DINGO.RNY 111 B—

FPL> — —
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STORING & NAMING THE ROUTE

Page 63

If the plan is to use this flightplan in the future, the FPL MENU 1,/2

flightplan needs to be stored as a pilot route. The

flightplan menu offers the STORE FPL line select —_J “COMPRESSED  STORE FPL-Rg—
key for this purpose. Pressing this key will make —|— «CLEARANCE XFILL FPL=——

and electronic copy of the flightplan and store it as a
pilot route.

—/=—+PP0OS TO WPT RAIM

PRED» —

—[=—+«DEPART ARRIVE=— —

—/—+«DELETE FPL RETURN=— —

A route may be given a name with up to 8 PLT RTE  1/12
alphanumeric characters if desired. The name on - N
the route directory will be the first waypoint plus the CRS341°

given name. If no name is entered, the FMS default iy igi’ﬂ“

name is the first waypoint plus the last waypoint. An | E AT

example for the route Seattle International to o DA ?3-159; -
Tucson International is “KSEA KTUS”. JHDG165° '

—B®—— (INTCPT)

By entering a unique name, this route can be

identified from another KSEA KTUS route. Enter the S L. Ve
desired title at the cursor (the (£ ]key will place a —|=— 1 KSEA )
period that can be used for a space), and press M cRs3sly

. It is recommended that the destination identifier be CRs341°

used in the title since the title will automatically S NEZUST

replace the destination on the RTE page. —B - (R-139) pae

=“HDG165 "
—B=—— (INTCPT)

The name field is especially useful when 2 routes
have the same origin and destination but different

rouﬁng PLT RTES 1/
KLAS KTUS
KLMT KTUS
KSEA KTUS RT1
KSEA KTUS

1

SELECT g~
ROUTE
# 0 B—

KSI1C pHko eoe CREATE=——
KTUS KLMT ROUTE

KTUS KRNO
PHKO PHLI

PHLI KSJC RETURN=~ —

To move the cursor to the title field, remove the
cursor from the page and then press PLT RTE 1/12
EEE——
The title will not be copied with the route to the I
flightplan.

=HDGO7O °
—pB - (R-139) PAE
=SHDG165 °

—B-—- (INTCPT)
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ROUTE AND FLIGHTPLAN SUMMARY PAGE

Located after the last page of the pilot route or PLT RTE SUMMARYH

flightplan is the PLT RTE SUMMARY or FPL DEPART ARRIVE
SUMMARY page. This page can be used to ol KSEA - 1240nm KTUS
estimate time enroute and fuel required. It can be — -

used to determine takeoff and arrival times for both [ I

UTC and local. The FPL SUMMARY page is cs (man)

available only on the ground because real time .. (D) LBS  min ror.
information is available in flight. The PLT RTE —= 0 - —

SUMMARY page is always available to the
associated pilot route.

Using the associated line select keys for TAS or . PL SUMMARY M
GS, FF, and RESERVES, the necessary “WKSEA 1347wm  KTUS

information can be entered for the FMS to do the ETD UTC ETA UTC

—B - ——4—= ——i—-

required calculations. These figures will become

default for future SUMMARY pages. rne Cmand
s (uan]

On the FPL SUMMARY page TAS is used and, as FF ‘:M.EJ.N:} LBS  mIn rFuc. [

a result, time in route can be adjusted for wind. The

forecast wind page is discussed later.

By entering GS, FF, and RESERVES along with the PLT RTE SUMMARYH

ETD UTC the arrival time can be calculated in UTC. DEPART ARRIVE

By entering the local differetial from UTC, local L
arrival can be determined. To access the LCL line, |ty 2+53 16:53

press lineselect key 2 followed by the EVERkey. By | Rt T 095 HT
entering a new time in either ETD or ETA, the s (uan) RESERVES .
associated times will be adjusted. By entering the Fr (man) LBS  MIN FUEL

forcasted winds into the flightplan (discussed latter), |l nlEEEE 5826 gy —
the FPL SUMMARY page will adjust the time in
route.

FPL SUMMARY M

The FPL SUMMARY page is similar to the PLT - ARRIVE
RTE SUMMARY page. A CO RTE SUMMARY — —EfiEﬁTr 1347 nm ETET.LE[—
page is also associated with each company route. —P® 14:00 3+07 7:07

7 LcL

—Es 07:00
Tas (man)
—B. 430 1500 B —
FF (man) LBS MIN FUEL
—I= 1500 6191 B —
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COPYING PILOT ROUTE TO FLIGHTPLAN

Pressing the key will display the first flightplan
page. If required, to delete an existing flightplan and
copy a ROUTE, press the MENkey and then the Bl

UNITLINK

1/ 1 M

‘DELETE FPL” line select key. The key must be RTE=— —
pressed a second time to confirm deletion. The LAY .
“‘COPY RTE?” line select key will be displayed. A copy

route from the pilot database may be copied into the CO RTE-pgy—
flight plan by pressing the COPY PLT RTE line
select key.

The route directory of all existing stored routes is LIST 1/ 2

accessed through the COPY ROUTE LIST pages.

The route titles will always begin with the first ol Or Y PLT RTE | SELECT R
waypoint plus the pilot defined route name or the — P ksea kTus '

last waypoint if no route name was entered. Listed G ELhT Ko

routes will be in geographical/alphabetical order. 5 KLAS KTUS

The FF&Jand fExkeys may be used to move through [l it

the pages. Enter the route number into the SELECT |t Ll RETURN= — —

ROUTE field and press [BVTE] . The selected route will
be copied to the flightplan.

1/ 1 H
Company routes and Unilink routes can be -
accessed in the same manner as the pilot routes UNILINK
and copied to the flight plan. RTE= = —

COPY

PLT RTE»— —
COPY
CO RTE=S —

The Navigation database is updated every 28 days. As
a result of refined methods for determining
positions, the location of some waypoints may
change with a new database. If changes {0 the pilot | R T T gap
database occur, a message will be presented POSITION UNCERTAIN
following the accepting of the initial page. If a
relocated navigation waypoint is contained within a
stored route or in pilot defined data, the change will
be noted by flashing of the name of the stored route
or procedure, and the individual waypoint as follows:

POS MESSAGE 1/1

RETURN=— —

Minor Change - waypoint name flashes
To remedy, place cursor over the waypoint and press ENTER.

Major Change - flashing *GAP* appears

To remedy, reenter the waypoint if it’s still in the NAV database, delete the *GAP* from the
route, or edit the flightplan to establish a new routing.
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FLIGHTPLAN AND PILOT ROUTE MENU

The availability of a menu is identified by Ml in the upper right corner of the page. Pressing the
function key will present the corresponding menu.

The FPL MENU and PLT RTE MENU have many of FPL MENU 1/2

the same options. SCN 801 has COMPRESSED on

page 2 and NORMAL on page 1. The NORMAL ol “COMPRESSED  STORE FPL- g
(SCN 801) selection will return to the normal —|= «CLEARANCE XFILL FPL==—
fllghtplan or pllot route IegS. — | «PP0OS TO WPT RAIM PRED=— —
The DEPART and ARRIVE options are the same for [t ARRIVE- R
both the FPL and PLT RTE. —|= «DELETE FPL RETURN= = —

Pressing the MNJkey a second time or using the FPL MENU 2/2
key can access FPL MENU 2/2. — = «REF ALT INVERT FPL=—|—

—|— «WPT TO DEST TEMP COMP= —
— |~ «WPT DEFN =
—J— «FPL WIND UNILINK RTE=— —

—|—+«APPR PLAN RETURN= — —

Both the DELETE RTE and DELETE FPL selections
will delete the selected pilot route or the current
flightplan. A double push of the line select key is — = €NORMAL WPT TO DEST==—

required. — = «COMPRESSED WPT DEFN= —

PLT RTE MENU

Selection of PLT RTES returns to the PLT RTE - PLT RTES- S —

catalog page. —|— «DEPART ARRIVE= — —
—|— ¢DELETE RTE RETURN= — —

The COMPRESSED option will take the flightplan or COMPRESS 1/ 5 H
pilot route and compress the waypoint list for quick
review of the route of flight. No editing can be done
through this option. The COMPRESSED format,
starting in SCN 802, differs from that of SCN 801 by
adding altitude information.

KSEA

EEE]
NEZUG= T4I:Il:ll:l
(R—139)
(INTCPT)
SUMMA
LEV
EAARE

WESNAnaWNE
Irl'

HARTT 237000
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The CLEARANCE option presents the flightplan in a FPL CLR 1/ 2 H
format that resembles an ATC clearance. This
option is available for the flightplan and, in SCN 803, KSEfL e UmMMAG . LKy
pilot route menus. 7z LKV —— -
L ANDO B
J&5s
KOFFA S

Jio04
3 GBN B

The PPOS TO WPT option will present the flightplan — /7 W
waypoints with the distance from the aircraft’s FPOS TO WET

present position and the time. Time enroute for FPL DIST—NM TIME g
on the ground is a function of the speed entered on
the SUMMARY page. In flight, time is calculated
using the current aircraft ground speed or if
flightplan forecast winds are entered, TIME will be
adjusted for forecast winds.

= O+01 B
(R—129) B - o+02
(INTCPT) - o+07 Bl —
SUMMA 7 -8 0O+10
LKWV 332.-3 O+46 il —

SN s W
W

On FPL MENU 1/2, XFILL FPL and RAIM PRED
are discussed later.

FPL MENU 1/2

—[—+«COMPRESSED STORE FPL=——
—f—«CLEARANCE XFILL FPL== —
—f—+«PPOS5 TO WPT RAIM PRED=——
—[=—+«DEPART ARRIVE=—|—

—|—+DELETE FPL RETURN= — —

Beginning with SCN 802, on FPL MENU 2/2, if
TAWS is installed, a new option, REF ALT is added REF ALT
on line select key 1L, to display TAWS and VNAV
altitudes and database altitude constraints.

KSEA

NEVIO=®

(INTCFPT)

SUMMA

LKWV 241 000
EAARE 241 000
HARTT 241 000
FYRAM 241 000

WS m | WK
V

WPT TO DEST or waypoint to destination is
distance from a listed waypoint to the flightplan Pl mliTE _
destination. Time enroute for FPL on the ground or TN
pilot route is a function of the speed entered on the
SUMMARY page. In flight, for the flightplan, time is
calculated using the current aircraft ground speed or erues
if flightplan forecast winds are entered, TIME will be EI"NTE PT)
adjusted for forecast winds. e Summa

LKW

TNl
MWW

WM W
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WPT DEFN will show how the waypoint is defined. FPL

A floating waypoint (also known as a conditional o ) ]

waypoint) is not terminated at a latitude/longitude > FLOATING WPT

position or fix, but by a set of conditions such as a o ¢S4 07 w 121 59 308
course to altitude or heading to intercept. (See ™ . v ]

Procedural Leg Types) N 42 29.57 W 120 30.43

—BE 8 BAARE
N 41 09.46 W 120 06.82

Forecasted winds can be entered into the flightplan FPL WIND 2/12H

through the FPL WIND menu option. Pressing the 36. 5NM_ ,

line select key on the right side adjacent to the (InTer B
waypoint allows for a manual entry of wind direction SUMMA

(true heading) and velocity. A manual wind entry ke (13277 43) B—
need not be input at every waypoint. The FMS wiill 82 . ONM ' )
interpolate winds between manual entries. During s BAARE -
flight the FMS will use the current wind for time s HARTT (148T/ 51) B —

calculations to the next manual wind entry waypoint
and forecast winds from that point on. As the waypoint
with the manual wind entry is over flown, the manual
wind will be replaced with the current wind and the
subsequent waypoints will reflect the current wind until
the next waypoint with a manual wind entry.

Together with the p_|Iot route: summary page, the FPL SUMMARY H
affect of forecast winds on time enroute and fuel DEPART ARRIVE
required can be estimated. KSEA  1351nm KTUS
ETD UTC ETA UTC
— - 3426 _—
——— LCL —==— LCL

TAas (mawn) RESERVES
— I 430 1500 B8 —
FF (man) LBS MIN FUEL
—J— 1500 6650 B —

Selection of the INVERT FPL option will result in FPL MENU 2/2
the flightplan route of flight being reversed. The

SID, STAR, and Approach will be dropped and with
the entry of a new SID, STAR, and approach, the — = «WPT TO DEST TEMP COMP== —
FMS will present a new flightplan to the original — |— «WPT DEEN -
departure point.

— INVERT FPL=F —

—/—+«FPL WIND UNILINK RTE=——

TEMP COMP will be covered in the approach —/=—«APPR PLAN RETURN= —| —
section.

Other MENU options such as UNILINK RTE are covered with the purchase of optional FMS
equipment.
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FLIGHTPLAN ANALYSIS AND EDITING

FPL 1/12 offers the following information. The “TO”
waypoint is identified by the change in color and by

FPL 1/12

the “>” sign. When a SID is used for the departure, S EEEEEES

in most cases, the first navigation leg will reflect a 2>

climb in the takeoff corridor in accordance with L€ EE;_‘L‘,E;
standard takeoff procedure. In this case, runway »HDGO70 °_
course to 833ft MSL equals 400ft AGL. The FMS ool
will then command the aircraft to turn and intercept s (INTCPT)
the 341° course to NEZUG. The identifier, NEZUG

is followed by an “*”. This indicates that it is an

overfly waypoint, requiring the aircraft to physically fly
over the waypoint before the FMS will sequence to

the next leg. The aircraft will then turn right as SHDG16 EF-:L ALT/EL
indicated by the “—” to a heading of 070°. Upon s_GINTCRD -
crossing the PAE 139° radial the aircraft will be SUMMA @15000 8§ —
commanded to turn right to a heading of 165° to o S @arL410 I —
intercept the SEA 146° course to SUMMA BAARE erLa10 B2
intersection. ETA time is computed based on 152 °

groundspeed when airborne. Altitudes displayed to HARTT 01 @FL410 py—

the right of the page are advisory only. Only
altitudes displayed on the left, as leg terminators, will
affect a leg change.

NOTE: When a leg terminates with an altitude, that altitude must be met before the FMS will
sequence to the next leg.

If a runway change occurs, a new SID can be FPL MENU 1/2
i MENU

selected by pressing the N key, then DEPART. . OMPRESSED STORE FPLo B &

— | —«CLEARANCE XFILL FPL=——

——«PP0OS TO WPT RAIM PRED=F —

— «DEPART ARRIVE=S— —
—|—«DELETE FPL RETURN= — —

By pressing the RUNWAY line select key, the DEPARTURE 1/ 1H

runway options will appear. Select the new runway SEL RUNWAY DEPART

such as number 2 for 16R and press enter. 16L KSEA g —

16R RUNWAY

34L #

34R SID
SUMMAG . LKV Bl—
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Since the SID selection remains the same, press ,
FPL to return to the flightplan. — SEEPARTURE = EPMT

BEANGR4 KSEA B—
BLULIT4 RUNWAY
ELMAAZ 16R B 1—
HAROB1

SUMMAG

KMORE1

KTSAP2Z2

The new SID routing reflecting a runway 16R
departure has replaced the old SID routing for
runway 34R.

When the SID, Route of Flight, STAR, and
approach are linked together to make the flightplan,
a common point between each part is required to

maintain continuity. When that point does not exist, N SUTT‘;.:.
the FMS places a flashing “ ”in the LKV
flightplan to alert the pilot of the need to review, and £NO LINK*

if necessary, edit the flightplan. When the flightplan
was created the SID terminated at LKV and the ) o .
airway began at LKV; continuity. The waypoint LKV .57 @FL410 B8 —
however was linked to the SID not to the airway. In
the process of replacing the SID routing from runway
34R to 16R, LKV along with the rest of the 34R SID was
deleted leaving BAARB as the beginning of the airway.
The new SID routing for 16R was then entered with LKV
as the SID termination. Since the airway now begins at
BAARB, there is no common point for continuity thus a

¢ ”. SCN 803 has logic that has improved
the linking process when a runway change is made for a

@FL410 88—

SID or STAR. FPL 2/12

s SUMMA  14:07
To remove the “ " press the adjacent 147°  255NM
line select key which will bring up an overlay with LV 1a:42
DEL. Pressing the DEL line select key will highlight

DEL and pressing it a second time will delete the

NOTE: Itis important to review the route or flightplan after linking a SID or STAR procedure to

address any “ "messages that may have been added.
NOTE: Atthe end of the flightplan a © "will separate the last waypoint of a STAR or
approach from the destination airport. This “ "should not be deleted.
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The © "is removed and the cursor is FPL 2/12

=HDG1&5 °

now over BAARB. The overlay window in addition to

DEL also contains INFO and OVFLY.

Press the line select key for the VOR LKV and the
overlay window appears.

If the aircraft is equipped with remote tunable VHF
NAV radios, the LKV frequency can be tuned by
pressing the TUNE line select key.

Pressing the INFO line select key will access
information about this VOR.

The TUNE option is again available.

The FMS will make all turns as “Smart Turns”. In a
smart turn the aircraft will lead the turn. (See
following figure)

A waypoint can be designated as an overfly
waypoint by pressing the OVFLY line select key.
The asterisk identifies the waypoint as over fly.

To cancel an overfly waypoint press the CNCL
OVFLY line select key.

s (INTCPT)
CRS146°
& SUMMA

147 °
7 LKV

151 ° BZ.
EMBAARE |

152 ° :
g HARTT

FPL 2/12

=SHDG165°
s (INTCPT)
CRS146°
& SUMMA

147 ° 2
7

151 ° 2
s BAARB

152 *
g HARTT

LAKEVIEW
NAY N 42 29.57
W 120 30.43

VORTAC HIGH
FREQ 112.00
ELEV 7460
DECL E 19.0

FPL 2/12

=HDG165 °
s (INTCPT)
CRS146"°
& SUMMA

147 ° ?
7

151 ° 8
s BAARB

152 °
g HARTT

FPL 2/12
=HDG165 °
s (INTCPT)
CRS146°
SUMMA
147 °

— = 7 EXEEEE
151 ° 8
BAARB
152 °

HARTT

OVFLY=—|—

DEL= — —
INFO» — —
TUNE=— —

OVFLY= —|—

RETURN= — —

M
DEL=——

INFO»— —
TUNE=— —

OVFLY=— —

DEL=s — —
INFO» — —
TUNE=— —

CNCL
OVFLY=— —
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WAYPOINT AND TURN TYPES

Fly By or Smart Turn
Based on angle of turn, ground speed, and turn limits

Fly Over
Indicated by waypoint being followed by an “*”
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To add a new waypoint to the flightplan, first place
the cursor at the point on the page where the
waypoint will be entered.

When the new waypoint is entered, the existing
waypoint will be moved down.

New waypoints may be added with use of the LIST
function or by direct entry with the alphanumeric
keys.

A pilot waypoint can be created directly in the
flightplan. (Covered later)

Page 73

FPL 2/12
JHDG16ES5 °
s (INTCPT)
CR5146 "
SUMMA -——1—=
147 * 25 5NM
LKV -——1—= o
- EZ.ONM
CIYLCEEE - - OVFLY> — —
152 * 19. ENM
HARTT -——1—= —l—

FPL 2/12 MW
FHDG165 ° AaLT/FL
s (INTCPT)

CRS146 7
SUMMA
147 °
LKV
151 ° E2.
152 °
HARTT

FPL 2/12
=“HDG165 "
—PF s (INTCPT)
CRS146 "
—F & SUMMA
147 °
—BFs 7 LKV : B —

OVFLY=—|—

Report No. 3040sv80X/90X



Page 74 = = TECHNICAL
UN = = TRAINING

Frequently a STAR will terminate at one point and FPL 7/11
the approach will begin at another. When this is the 115°

case, a*“ "will appear indicating that the |t

flightplan requires review, and if necessary, editing. | ECRSISSIELY)

When a VECTOR is included in the procedure, this *NO LINK=
represents a “VM” leg or vector to manual DINGO
termination. Pilot intervention will be required for the 0957 11.9NM

TACUB ——:—— x10180F8—

FMS to sequence beyond this leg. Pilot intervention
may be in the form of a FMS heading change, a manual leg change, or a Direct To (DTO).
Caution should be used when deleting the vector leg, for the vector leg represents a required
heading as a terminator to a SID or STAR. In such cases, it may be prudent to leave the vector
leg and the “ ”. If an ATC clearance is issued to bypass the vector leg, use of the
DTO function will direct the aircraft to the correct waypoint.

NOTE: When a SID or STAR terminates in a VECTOR, the FMS uses an arbitrary 50nm to
define the vector. This additional mileage is added to the overall flightplan distance.

A method to quickly edit out multiple waypoints is as FPL  7/12
follows. To establish continuity between the STAR 115 °
and approach, waypoints, 26, 27, and 28, must be | EEEEE
edited out of the flightplan. Place the cursor over the |l ECELENAEN
first waypoint to be deleted. . "(VECTOR)

—f 22 *NO LINK=

—Fz=2 DINGO
Determine the first waypoint number that will FPL 7712
replace the waypoint or waypoints to be deleted and 115 ° 5.snM ALT/FL
enter that number in the waypoint field. In this case, =gk j T -
the approach waypoint, DINGO, will replace the —P 26 MAVVA .
STAR waypoint, DINGO. Enter the number “29” at - “?S-Eé%m

27 L y

waypoint number 25.

After pressing the EE key, the approach waypoint,
DINGO will be moved into waypoint 25 and all
intervening waypoints will be deleted.
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WAYPOINT NAMING CONVENTIONS

ARINC 424 provides waypoint naming conventions that are used by the database supplier in the
database. Listed below are the most common ones that may be encountered when accessing the
navigation database.

D235H DME waypoint on the 235° radial at 8nm (H is 8th letter of the alphabet)

XYZ29 'x' point on enroute chart, 29nm from the XYZ VOR

12ABC X' point on enroute chart, 112nm from ABC VOR

FF26 Final Approach Fix for Runway 26

OM26 Outer Marker for Runway 26

CF26 Final Approach Capture Fix for Runway 26 (usually located on final approach
course outside of FAF)

RW26 Threshold coordinates for Runway 26

MAZ26 Missed Approach point for Runway 26

Latitude/Longitude Named Waypoints (Oceanic) listed in Navigation database. Not all
Latitude/Longitude waypoints are listed in the NAV database. When entering a waypoint name not
covered in the NAV database a DEFINE WAYPOINT page will appear.

ARINC 424 Format

SCN 801 Format SCN 802 and 803

5540N N55W040 55N040W
50N30 N50W130 50N130W
5705E N57E005 57NO0SE
48E70 N48E170 48N170E
5275W S52W075 52S075W
52W20 S01W160 01S160W
6030S SG60E030 60S030E
02S70 S02E170 02S170E

NOTE: The Navigational Database contains latitude longitude waypoints in those areas where

air navigation is probable. The Navigational Database contains many of the above
examples, but some of the examples lie within areas of the world where there is little air
navigation. In those areas where latitude longitude named waypoints do not produce a
Navigational Database waypoint; a Pilot waypoint must be created.
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OCEANIC WAYPOINTS

The NAV database contains latitude and longitude identified waypoints for many areas of the
world. These are areas where the aircrew would expect to receive lat/long waypoints, such as the
North Atlantic Track (NAT) between North America and Europe.

Latitude/Longitude (lat/long) waypoints listed in the EPL
flightplan will be displayed in a seven character
alphanumeric format and can be entered in the
flightplan in this format or the ARINC format. —B 2>

—B 1 CYYR

102"

OYSTR
1107
54NO50W

110 °
54NO40W

The ARINC lat/long waypoint naming convention is cpL
also recognized by the FMS and lat/long waypoints 110°
can be entered into the flightplan in this format. >4N040W

—— & EEEL

After entering the desired lat/long waypoint into the
flightplan press the E\E/key. The lat/long will be
displayed in degrees, minutes, and hundredths of Sl MY N 36 o0-00
minutes. All lat/long waypoints are stored in both '
the NAV and pilot database using the ARINC
format, but the seven character format is
recognized and can be used to enter the lat/long

5430N 1/

waypoint. o (ACCEPT]

Once entered into the flightplan, the waypoint will 112 i 5 f;m—f ET;F .
be displayed in the seven character format. SCN — s 54N04OW

802 and subsequent use the lat/long format of W _ ssnozow oo™

xXNxxxW. An example is 54NO30W.

SCN 801 uses the format of NxxWxxx. An example

is N55WO030.
—Bs 1 CYYR

— B >
102 °
—BF = OYSTR
101 °
—F 4 N55WO040
107 °
—BF= s N55WO030
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PILOT DEFINED WAYPOINTS

A pilot defined waypoint can be created using one of three techniques. Pilot defined waypoints
can contain up to 5 alphanumeric characters or seven for lat/long. Pilot waypoints can be created
almost anywhere a NAV waypoint can be entered and are stored in pilot data.

The first method to define a waypoint is by latitude FPL 2/ 2 W

and longitude. The waypoint 54°00.00'N N i 2T ALT/FL
027°00.00’W is entered using either the ARINC 106 °

naming convention, entered as 5427N, or enter the |l EI

waypoint using the format 54N027W. Enter this — -

directly into the flightplan by first pressing the line
select key at the desired location and entering
54N027W and press [ENTER).

Since this waypoint is not in the NAV database, the DEEINE
DEFINE WPT page will automatically appear. Notice
that the ARINC format is used to name the e
waypoint. — s~ - .-

PnDIaLfDI T

— . oy

fPaDInL

Since defining this waypoint is by latitude and
longitude, press the line select key 2R to bring a
cursor to the North coordinates.

PnDIanDI T W — — .
—|———-_-°/--Z.-  GNSS POS+——
anDInL
— ) /—_-°  FMS1 POS=— —

RETURN= ——

Enter the coordinates in degrees, minutes, and
100" of minutes or, with a menu selection, 1000™ DEFINE
of minutes and press [ENTER .

— e - - [T —

PnDIanDI T W -— — .

The cursor moves from latitude to longitude. Enter DEFINE
the coordinates and press [ENTER .

RADIAL/DIST

_______-,r_____

WPT ’PnDInL

— -7 —_.-c
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If the coordinates are acceptable, press or
ACCEPT WPT line select key.

The new waypoint is entered into the flightplan. The
color of a pilot waypoint is different to identify it as a
pilot created waypoint.

Once the pilot waypoint is created, it can be used
and entered using either the ARINC format or the
seven character format, but will be displayed using
the ARINC format.

If the naming convention does not provide a name
for the waypoint or the name selected is already in
use, create a name up to five characters and place it
in the flightplan.

The coordinates 54°00.00'N 19°30.00’W are to be
entered into the flightplan. The naming convention
name of 5419N is in use.

With a small modification to the name, 5635A, and
using the above procedures the waypoint is added
to the flightplan.
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VERIFY POS |H

— B, __ ____ N 54 oo.0088—
F.'_.-n.l:aI.n.L,-":I:arE-T W 027 00.00

— oy

wPrT J/RADIAL
4 [u}

L P S —

o [CACCEPT WPT RETURN= ——

FPL
110 °
54NO40W
106 °
S4NO30OW
105 °

FPL 2/ 2 M
110 ° 353NM ALT/FL
S4NO40OW
106 ° 253 NM
S4NO30W

54N027 W

: N 54 00.00F ==
RADIAL/DIST W -—— ——_—

— 0 =

wepT J/RADIAL
4 o

— = f——— -

: N 54 00.000 =
RADIAL/DIST 19 30.00

—0 -

/JRADIAL

— - _ f——— —

110 ° ALT/FL
S54NO40W

106 ° 2SI NM
S54N0O30W

105 ° 106NM

102 ° 264 NM
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The second way to define a pilot waypoint is to use FPL 2/ 5
radial and distance from a known fix. The known fix »HDG165° _

can be either a NAV waypoint or a previously ol C lINICRD)
created pilot waypoint. The waypoint LKV50 is = Ly

defined as 50 nautical miles on the 150-degree an  IEIPCALAEEEE
radial from the LKV VOR. The name, LKV50 is 151°  82.0NM
based on the ARINC naming convention by using -l | 5,_ _—
the first three letters of the reference waypoint and —B 5 HARTT

the distance from that waypoint.
DEFINE

Since the waypoint name of LKV50 does not exist in
the database, when LKV50 is entered into the N - .-

Page 79

M

ALT/FL

— M -~ .- N — —

flightplan, the DEFINE WPT page is presented. RADIAL/DIST W ——— ——.——

@B _ < ,,r___ —

fPaDInL

— .y _ -

The reference waypoint is FMG; enter this at the DEETNE
REF WPT line select key, press ENTR | verify, and REE weT
accept. LKV

H _—— - =
..
PnDInL’DI T

. _ < ,,r___ —

fPaDInL

- ————f———_ 0"

DEFINE
REF WPT
—F LKV
N 42 29.6
—PFw 120 z0-a
RADIALfDIET
—

anDInL

NN R S —

The cursor will move to allow entry of the radial.

Pressing the key will move the cursor to the

distance line. After entry of the distance, pressing er e FFINE
the key will command the FMS to calculate a | =ia¥
N 42 29-6
LaULong' —Bw 120 30-.4 N 41 40.47 =
rRAaDIAL/pDIsT W 120 17 .64
NOTE: The radial and DME entries are four il 200/ 50-0
character fields requiring the inclusion of a —-——/——--°
tenth of a degree or mile respectively. m— TACCEPT WPT ] RETURN BB
FPL 2/
Accepting the Lat/Long will place the waypoint into 2HDG165 °
the flightplan. = (INTCI?T}
CR5146

—B & SUMMA
147 "

—B 7 LKV
152"

149"
—J o BAARB
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The third method of defining a pilot waypoint is to
use the crossing radials of two fixes. This method is
particularly good when changing from one airway to
another where no turn point is defined.

Naming this type of waypoint is not covered in the
ARINC 424 naming convention, therefore a name
must be created that helps to identify the location.
The example uses the two crossing victor airways.

V-222 departs the SFL VOR and crosses the V-16
airway inbound to PEQ. Entering 22216 will again
present the DEFINE WPT page. Enter SFL and the
radial.

Do not enter a distance for the first fix, instead, with
the key or the line select key, move the cursor
to WPT; enter the second fix.

Entering the radial and pressing B\’ will cause the
FMS to calculate the lat/long of the crossing point. If
the two radials do not intersect, the last waypoint
radial will flash. If the two reference waypoints are
more than 200nm from each other, a waypoint will
not be calculated.

Accepting the new waypoint will place it in the
flightplan. The turn point is now identified and the
follow on waypoint can be entered into the
flightplan.
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5/ 5 H

76s5nuM ALT/FL

UN

FPL
095 ”
—F 17 SFL

= EENZ22216

DEFINE WPT
WPT

EF
—BSFL

N 31 44.9
—FBW 105 05-2 N
rRaDpIaL/DIsT W — —(—_——
101 - ORFEEE
P /RADIAL

— - —

DEFINE WPT
WPT

EF
— B sSFL
N 31 44.9
— 8N 105 05.2
RADIAL/DIST
—B101.0°/——— .-
wPT _/RADIAL

f———_ ="

DEFINE WPT
WPT

EF
—BSFL
M 31 44.9
—B W 105 05.2 N 31 31.2080—
RADIAL/pIsT W 104 27_49
—pF101.0°/ 35.0
wPT J/RADIAL
—PFPEQ /263.0"

o [CACCEPT WPT RETURN= — —

FPL

095 "
SFL

104 °

5/ 5 M
76E5NM ALT/FL

25. 0NM

oE8s "

PEQ

45.4NM



| ~amy |
UNSE 275 P

PILOT WAYPOINTS AND CUSTOMIZED FLIGHTPLAN

To create a customized route of flight in a flightplan using pilot waypoints for landmarks, the
following technique may be of value.

First map out the route of flight and identify the landmarks, then name the waypoints with a
maximum of five alphanumeric characters.

Through visual pilotage, navigate the aircraft towards
the waypoint. Enter the name of the waypoint in the
flightplan and press [ENTER).

— 23>

el FYHR VR XG

On the DEFINE WPT page, press the lat/long line
select key. Notice that GNSS POS and FMS1 POS
lines become bold and selectable.

RADIAL/DIST W —-—— ——.—
— .- .- GNSS POS-)——

WPT /RADIAL
—,———f——_--" FMS1 POS=- | —

RETURN= — —

As the aircraft crosses the landmark for RVRXG, DEFINE WPT
press either GNSS POS or FMS1 POS and the

lat/long is entered into the field.
N 32 34.5988

RADIAL -"DI T W 099 30.5%6

Pressing GNSS POS will use the pure GNSS — - /-
position. Pressing FMS POS will use the FMS best weT  /RADIAL

— - ———_ -
computed position.
o (CACCEPT WPT | RETURN= = —

Accepting this waypoint will enter it into the FPL 7/ 7 H
flightplan. By storing this flightplan as a pilot route, o, [T - el T/FL
this flightplan may be flown exactly as it was created.

— 24>

el FIBERIDG
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TACTICAL WAYPOINTS

Tactical waypoints were created primarily for military use. Up to 98 Tactical waypoints may be
created with the same procedure as in creating a pilot waypoint. A menu option will allow for
designation of the waypoint as Tactical. Once a waypoint is created, the user should retain the
name of the waypoint, for there is no easily obtainable list of Tactical waypoints viewable in the
FMS. Tactical waypoints can be used in the FMS flightplan but cannot be stored in the pilot
database as part of a Route, SID, or STAR. If a Route, SID, or STAR is stored with Tactical
waypoints, a %) GAP* will be entered in lieu of the Tactical waypoint. Tactical waypoints are
available through the LIST function under VOR/PLT. The special missions erase discrete, when
activated, will erase all Tactical waypoints along with the pilot database.

To create a Tactical waypoint, enter up to 5 PLT WPTS 1/
alphanumeric characters in a waypoint field.

SN@ e W N

RETURN= — —

As with pilot waypoints, the new waypoint name
must not be in use in another database. After entry
of the waypoint the DEFINE WPT page will be
presented. N oo

— -
RADIAL/DIST

0 -

/RADIAL

B SRS SE—

DEFINE WPT

—|— RETURN=—|—

Pressing the MW key will present the POSITION POSTTION MENU

MENU. Selecting the TACT line select key will LAT/LON ENTRY
change the waypoint to a Tactical waypoint. In w b TENTHS= B —
addition there are other line select key options for to |G RlE{d] =—
further define the lat/long or designate the type of W ARPT THOUSANDTHS= I —

waypoint to be defined.
—|—«TACT — —

—|— RETURN=—|—
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With the waypoint labeled as Tactical, the DEFINE DEFINE TACT H
TACT page is presented. From this page the
creation data is entered in the same way as in —

creating a pilot waypoint. I J - N - .

RADIAL/DIsT W — —.——

— B 0

fPaDIaL

— -y __0

—J= RETURN= — —

VERTIEY POS |M

N 42 24 _3189—
anIanDI T E 037 41.57

— - ey —

fPaDInL

R P S —

o (CACCEPT TACT RETURN= — —

When the tactical waypoint is accepted, the FMS TACT WPTS 1/ 1
will presenta TACT WPTS page, listing all of the
Tactical waypoints.

RETURN= ——

From this page, entering the reference number will

produce the lat/long of the tactical waypoint, Y

—BF TACT N 41 42.05
WPT W 038 10.67

RETURN= ——

NOTE: If the FMS contains tactical waypoints, upon FMS power up and following the power on
self test, a question page will be presented asking whether to operator wants to retain or
delete tactical waypoints. See POWER ON section.
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FUEL PLANNING

The FMS can assist the pilot in managing and forecasting fuel usage. This feature is optional and
for best results, fuel initialization should be accomplished before takeoff, but can be done anytime
during the flight.

Pressing the key will access the first FUEL page FUEL 1/5 H

for initialization of fuel data. The basic weight or easic wr LBS aLTERNATE
basic operating weight (BOW) displayed here is - Twoio |
stored in the FMS configuration module i N
programmed at time of installation. If needed, the - iollised
weight may be adjusted by using the line select key ZF W TOTAL RESRVS puyii
to place the cursor here. 055 W FUEL ONEBOARD

Entries made in the PAX field will be calculated at FUEL 1/5 H
the weight displayed. Use a weight that reflects the BASIC wT LBS ALTERNATE
average weight of passengers most frequently on - - .a.xzﬂ:; @200

this aircraft. Since this calculation is most frequently el i
used in aircraft performance calculations, the more cARSo
accurate the weight, the more accurate the
calculation.

FUEL ONBOARD

The "default" weight setting may be changed by FUEL
pressing the MV key. The 5R line select key will
allow access to set the “AVG PAX WT”.

OPTIONS

FUEL ENTRY
BY TOTAL B—

RETURN= ——

When the number of PAX is entered, the FMS FUEL 1/5 M

computes the total passenger weight. BasIc wr LBS ALTERNATE
13500 ——
PAX( 4)@z00 HOLD

FUEL ONEBOARD

NOTE: The fuel initialization page will not suffice as a replacement for required weight and
balance computations for certificate holders.
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The PAX total weight field will allow for further FUEL 1/5 ©

LES ALTERNATE

adjustments in the passenger weight, if necessary, *Al3%00 RNATE @™
by directly entering the desired value. Press the Pax(  4)@z00 HOLD
key to confirm passenger weight. el

CARGOD

TOTAL RESRVS

FUEL ONEBOARD

Enter the CARGO weight. Enter “0” if appropriate. FUEL 1/5 H
BASIC WT LBS ALTERNATE
13500 - —
Pax({ 4)@zo00 HOLD
800
CARGO

FUEL ONBOARD

NOTE: Fuelinitialization requires that the PAX and Cargo field have an entry to calculate ZFW.
If “0” is appropriate, enter “0”.

With the CARGO weight entered, the FMS o FUEL 1/5 M

computes the zero fuel weight (ZF\W) and the cursor BASIC wT LBS ALTERNATE R

moves to the FUEL ON BOARD field. PAXC 8D @z00 HOL D
CARGOD

If desired, the ZF\W field can be entered directly by _ 250

pressing the adjacent line select key. An entry *F 4550

directly in the ZFW field will remove the PAX and
CARGO entries.

There are two entry methods for entering FUEL FUEL 1/5 M

ONBOARD. Entering fuel BY TOTAL is BAasIC WT LBS ALTERNATE

recommended. F'.&.i?SOE}f_ﬁZCIG _;;:; -
800 ———

The BY TOTAL method will allow a direct fuel entry A0

into the FUEL ONBOARD field. ZFw

14550

5 WT FUEL ONBOARD

6000} B

NOTE: For those aircraft with digital fuel quantity systems that enter the fuel directly into the
FMS, the pilot must confirm the quantity by pressing ENTER
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The BY TOTAL or BY TANK method can be FUEL OPTIONS
selected through the FUEL OPTIONS menu. The -
FUEL ENTRY line select key will allow for a

selection of the preferred method. Us GA FUEL ENTRY
BY TOTAL B—

AVG PAX WT
200 BH—

RETURN= — —

Entering fuel BY TANK can be used if the aircraft

has no fuel totalizer. Pressing the “2EL TR o2
line select key of the FUEL page 1/ 5, Tanc:

will present the fuel entry by tank page.

TOTAL

When the TANK 1 quantity is entered, the cursor

FUEL ONBOARD
moves to TANK 2 LBS

TANKL 2500
Line select keys 2L and 4L will move the cursor up rANKs

or down if needed.

TOTAL 2500

By pressing the key on a blank tank cursor field CUEL ONEOARD
the total fuel is computed. Pressing the RTN line LBS

select key will cause a return to the FUEL page 1/5. TANKL e

TANK3 1500
The Fuel on board entry should be made as
accurately as possible to provide the best fuel
predictions. The maximum fuel entry for each tank TOTAL 6500
is 99,999. There is no correlation between a specific
aircraft fuel tank and the FMS tank entries.

CAUTION: Itis important to note that all fuel quantity readings on the FMS are based on fuel
quantity inputs by the pilot, minus the fuel flow inputs to the system by the aircraft.
On most aircraft there is no connection between these readings and the aircraft's
fuel gauging system. On aircraft with digital fuel quantity systems, direct entry by the
aircraft to the FUEL ONBOARD field is possible.
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Entry of the ALTERNATE, HOLD, and EXTRA FUEL 1/5 M
fields will result in the FMS calculating the aircraft sasIc wr LBS  ALTERNATE
. 3500 700 B —
fuel reserves. A number must be entered into each PAx(_ 4)@z00 HOLD
field is required to complete the calculation. 8OO 400 gy —
:_.ﬂ_F?_GgSO E}LTF.‘..E\;__
The TOTAL RESRVS are used for FMS fuel Z N 4550 ToTAL e o I
management calculations and in enroute GROSS WT FUEL ONBOARD

20701 6151 B —

performance calculations.

An entry into the TOTAL RESRVS field can be FUEL 1/5 W
made directly by pressing the adjacent line select BASIC mT LBS ALTEmNATE QR
key. Pax({ 4)@z00 HOL D

800 400 B —
CARGO
250
ZFW
14550
GROSS WT FUEL ONEOARD
20597 6047 B —

NOTE: If the FeJkey is pressed after fuel data has been initialized, the first page displayed will
be FUEL page 2/5.

Pressing the MV key for the FUEL OPTIONS menu FUEL OPTIONS
page displays the FMS conversion calculator. This
calculator will convert the weight of fuel to the
volume of fuel. It uses the standard weight of Jet A

fuel which is 6.7 pounds per gallon. vE A FUBY TANK.

AVG PAX WT

200 —

RETURN= — —

Conversions are made automatically by pressing
any line select key on the left and entering a
number followed by pressing ENTER . This is a very
useful tool on international trips.

FUEL OPTIONS

FUEL ENTRY
BY TANK
AVG PAX WT

200 —

RETURN= — —

Report No. 3040sv80X/90X



Page 88

UN

B A TECHNICAL
= = TRAINING

When in flight pressing Feedwill default to page 2. FUEL 2/5 H
i i i i i i i FUELFLow LBS GS
Flightplan information is imported to this display. T UELeL B =
T/o 22:52 ELapsep 0+01
Press the line select key 3L to enter the UTC offset ik IKIIE'S A =
time for the calculation of destination ETA local. — B 7 LcL 17:59 —
NOW OVHD KTUS
5966 FUEL ONERD 3457 Bl—
44+57 ENDURANCE 2+52
2117 RANGE 1226 5 —
Page 3 will display the current fuel summary FUEL 3/5 M
H ; FUELFLow LBS GS
information. 1505 R -

FUEL
AT DEPARTURE 6000 BN —
USED 134
ONEOARD 5865 Bl—
REQUIRED 2463
oV AD 3402 Bl—

= 1500
1902 B —

On page 4 a summary of aircraft weight information 4/

is displayed along with specific range and other

: ; 20373 B8 —

information. FUEL ONEOARD 5823

—BES LANDING WT 17937 &l—
OVERHEAD KTUS 3387

— P GND Nm/LE 0.352 88—
AIR NM/LE 0.357

— PP HEADWIND 6 l—
ESAD 60

— B TEMP ISA+02 Bl —

FUEL page 5 displays the fuel flow inputs received

; FUEL 5/5 H
from each engine, and totals used. Number of FLow LBS usep

engines is configurable at time of installation. 600 112 gy —
Should fuel flow input fail or be inaccurate, pressing : 605 113 = —
the appropriate ENG line select key will allow for
manual fuel flow entries.

— B TOTAL 1205

In the event of a fuel flow failure lasting longer than four minutes, the flow field will show FAIL.

The fail can be removed and input restored by placing the cursor over the FAIL with the adjacent
line select key and pressing the BaK key followed by the key. If fuel flow input has returned
(such as after an engine shut down and restart), normal operation should be apparent.

NOTE: To reset fuel used without first turning off the FMS, use the right line select keys
adjacent to each engines fuel used. Place the cursor into the field, enter a “0” and press
the key.

NOTE: It should also be noted that APU fuel flow from aircraft with an on board APU could
be monitored by the FMS with proper installation and the selection of a configuration option.
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DESTINATION/ALTERNATE FUEL PLANNING

Fuel page 2/5 will allow planning to an alternate FUEL 2/5 W
destination. The "TO" field displays the flightplan M - uELELOW LBS .55 P
destination as the default. Press line select key 2L t/o 22:52 EeLapsep 0+18

to place the cursor over the "TO" field to calculate a |l SRS TP NE SRS -
"what if" scenario to an alternate destination. o kR o:3: U -
Manually enter the alternate ICAO identifier or press cNow ovip  KEHX R
the 5T key to access the AIRPORTS list with 1440 cupurance  3+16

distances from present position. Choosing an 1972 rancE 1385 By —
alternate airport from the list will return to the FUEL

2/5 page and (A) will indicate alternate airport

calculations.

Alternate calculations are based on the aircraft fuel
consumption from present position to overhead the
alternate airport. Fuel on Board overhead the
alternate, endurance, and range is based on present
fuel on board, present groundspeed, and present fuel
flow. Manual fuel flow and Manual groundspeed may
be entered by using line select keys [1L] and [1R] for
planning purposes and may be deleted by using the
back key or exiting the fuel pages.

On Fuel pages 2 and 3, line select key 1L displays FUEL  3/5 W
current fuel flow. FueLFLow LBS GS
1205 433 Bl—
FUEL
AT DEPARTURE 5000 B —
USED 34
ONBEOARD 4966 B—
REQUIRED 3505
1461 B—
1500

By pressing the line select key an alternative fuel

FueLFLow LBS GS

flow can be manually entered that will allow for CEST) 433 B—
hypothetical fuel planning scenarios. FUEL
AT DEPARTURE
USED
To return to actual fuel flow, press the 1L line select ONEOARD
key, press the B2k key followed by the key. WM REQUIRED o

SERVES 1500
- = 265 B —
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SYNCHRONOUS DUAL FMS OPERATIONS

A feature offered in SCN 803 is Synchronous INIT 1/1 H 0

operation. Synchronous dual FMS operations allow ——

for a two FMS installation to appear to operate as A INITIAL FOS 17-0CT-06 gy —

one. The two FMS can be operated in independent “W.° 477 26,94 16:40:41 8 —

mode or SYNC mode. When in independent mode, | bl

an “I” will appear in the upper right corner. NAV DATAEASE EXPIRES
—E526-0CT-06

The FMS may be configured to start in either — - XEETA] rmuc vER 903.0 8 —

Synchronous or Independent mode.

SYNC mode will automatically transfer the following data between the two FMS:

Flightplan entry or modification
Direct To (DTO) operations
Selective Crosstrack (SXTK)
Vertical Navigation (VNAV)
Command Heading

Pseudo VOR (PVOR)
Temperature Compensation
Manual RNP entry

FMS approach arm and activation
Manual leg changes

Fuel page 1 entries and local time difference on Fuel page 2

When in SYNC mode, each FMS will maintain its own navigation, sensor monitoring, databases,
performance, and radio management. Navigation cues will be independent (time-to-go, distance-
to-waypoint, crosstrack error, bearing-to-waypoint, etc.). Moving map displays will be independent.
The message function will be independent. Manual selections of pilot preferences such as map
display of missed-approach and EFIS scaling will be independent.

Because each FMS is navigating independently even while in SYNC mode, it is possible for one
FMS to leg sequence slightly ahead or behind the other FMS.

NOTE: Sync mode will not be available for Special Missions mode (SCN 90X). Search pattern
operation will be independent.
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When configured for synchronous operation, the

limited crossfill functions available are initial, tune POS  INIT 1/1 W O
presets, and ADC. All other crossfill functions are _ B inITIAL PoOS 17-0CT-06 B —
part of synchronous operations. With the N 45558 04 17:02:44 0 —
acceptance of one initial page, crossfill becomes W 122 18.56 XEILL
available. Crossfill with pull configurations is .. oaraeace exrinee T I
displayed to the right. In triple FMS installations, —B26-0CT-06 —1—
only two FMS can be configured for SYNC mode, g CCEP | T— 903.0 B—

the third FMS is configured for crossfill and can
receive information from the other two FMS by normal
crossfill.

After accepting the INIT page and so configured, the
two FMS will automatically attempt to synchronize; a
“‘SYNC IN PROGRESS” message may be displayed |G

at this time. To manually initiate synchronous N FROM EMS2
operations, select the NAV menu and the SYNC
option. Choose the direction for the first transfer of TMTT SvmC

information. If current navigational information is on | il

FMS 1, to sync FMS 2 with FMS 1, select TO — 1 RETURN- BN —
FMS2. This will send FMS 1 information to FMS 2.
After the initial sync, inputs on either CDU will
automatically be transferred to the other. Synchronous
operation can be initiated from either FMS.

SYNC 1/1
INDEPENDENT

When in synchronous operation, the “I” will NAV 1/3 M
disappear and any NAV, VNAYV, flightplan, or fuel i . -

inputs on one FMS control display unit (CDU) will e (PPO>) 17:06 HDG= R
automatically be sent to the other FMS and be = Wl MNVR= — —
displayed on that CDU. When in synchronous o [ Pl | -

operation, INDEPENDENT can be initiated from the
SYNC option on the NAV menu and will require

—PFxTk(T) RO-01 Gs
WND z06T/ B ANP

pushing the line select key twice. An “FMS SYNC = RNP
LOSS” message will appear if loss of the FMS sync
mode occurs that was not initiated by the pilot.

An FMS in SYNC mode will remain in SYNC mode at approach activation.
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NAVIGATION DISPLAYS

During normal navigation, three NAV pages are displayed. When needed, additional pages are
added as in the case when approach mode is active or if the command heading mode is in use.

On most departure procedures, a takeoff leg will be
included in the NAV database that allows the FMS
to provide guidance from takeoff roll to the end of
second segment climb which is normally 400ft. This
leg may not be included on the departure chart.
Where departure procedures require a higher
altitude, that altitude terminator will replace the 400ft
terminatior.

The FMS can be used to maintain heading on the
runway, with the current NAV leg from KSEA of
CRS341° to the leg terminator, 833 feet, and HSI
displayed as it would appear during takeoff. The course
arrow will provide heading prior to rotation. The heading
bug must be manually slewed to the runway heading.

HTE: RO.00 nm

After becoming airborne, the FMS will provide NAV
course steering to the HSI for this leg. — g KSEA

—BESTO
CRS341° o+02
—F i nx NEZUG= 20:54 =Il—

—FxTtk (1) rRO- GS 146 l—
TAILWIND 7 BRG 340°
—PFwinp zosTt/ 7 TKE ROODO®

NAV page 1 and 2 are similar in what they display.
Both will display from (FR), to (TO), and next (NX)
information, crosstrack (XTK), phase of flight (“T”
terminal shown), wind heading and speed (WIND), and
ground speed (GS), but, in addition, NAV 1 will display
ANP and RNP. In addition, NAV page 2 will display )
tailwind or headwind component, bearing (BRG), and L
track error (TKE).

HTE: ROO0 rim
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In-flight, NAV page 1 and 2 will display from (FR), to ] NAV
(TO), and next (NX) waypoints with course,
distance, time remaining, and estimated time of _
arrival in UTC for the next waypoint. — 0o

|— B rr SUMMA

When flying procedural legs distance may not be

i o PROC HDG
displayed on the FMS NAV page,... = | uoce B
— B o MNVR= —
— CRS5146 " 0+03
[— B nx SUMMA 21:55

|: =xTk(T) RO-00 G=s

wND o857/ 2 ANP 0 -0z [N
- RNP 1-00 Fll—

...but will be presented on the HSI.

XTK (cross track), defines actual aircraft distance

right or left of course centerline. The (E) designates NAY 2/3 W

that the FMS is in the enroute phase of flight. Wind —RSFr SUMMA 21:31) HDG=— —
information displayed is direction (true enroute and — .o MNVR= — —
terminal, and magnetic when approach active) and 151° 82.0NM 0+12

speed. HEADWIND or TAILWIND component is ol BAARE 22:23 -
displayed on page 2. BRG (bearing) from the —Bx7k () ro.o1  Gs 393 Bl—
aircraft position to the “TO” waypoint and GS o ot/ & it moon:

(ground speed) are also provided. TKE (track error)
is displayed in degrees right or left of the course
centerline.
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If it becomes necessary to set RNP to other than
default, press line select key 5R.

NAV 1/3 H

— B rFrr SUMMA 21:31| HDG==|—

— B TO
151 ° 82.0ONM
—F - nx BAARB
—BSxTk(E) LO-00
wND zo&6T/ 8 A

Enter the desired RNP and press ENTER. The (v) will NAV 1/3 H

indicate that the RNP is manually set. To remove the | gt . D
manual entry and revert to default, press the RNP PR SumMA 2133 meee

line select key, press B followed by [ENTER. = MNVR- i —

—F = nx BAARB B —
—BF xTtxk(E) RrRO-00O
wND zoseT/ =8
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CIRCLE OF POSITION AND COURSE

Track Error
(TKE)

SFD

2L
[ WL

Cross Track
H1E: L0036 nm ( XT K)

ANP is the radius of the circle of position based on a 95% probability that the aircraft is with in the
circle. The FMS uses the center of the circle of position to determine the crosstrack distance. It is
necessary that the pilot ensure the entire circle of position clears all obstacles and airspace
restrictions, since the location of the aircraft within the circle of position cannot be determined. The
track error is the angle of the path over the ground relative to the course.
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NAV page 3 displays the FMS best computed

NAV 3/3
present position, the Actual Navigation Performance jp._ip " ANP
(ANP), Required Navigation Performance (RNP), - 2-80/.0-08 g
and the most significant NAV sensor(s) currently —BEN 44 02.91 GPS/DME B —

W 121 02.43

used. When two sensors have close to equal

weighting in the NAV solution, they will be displayed

together under NAV MODE, such as GPS/DME. UPDATE SENS- B
—[—+«HOLD POS SENSORS= — —

By pressing the 1R line select key, RNP can be
entered to meet the current flight requirements as on
NAV page 1.

Also available are line select keys for UPDATE SENSORS, SENSORS, and HOLD POSITION.

The UPDATE SENS (update sensors) line select key will send a 30-second present position signal
to Loran C for update. On the ground, a compatible IRS set to align mode can use the lat/long
information to complete alignment. The Inertial Reference System or Inertial Navigation System
cannot currently be updated in flight through the FMS.

The SENSORS line select key is a shortcut to DATA page 3.

The HOLD POSITION line select key will take a

snapshot of FMS and all sensor position’s at the nes JlopopOs A/
moment it is pressed. This would normally be used | hEEEEFL N -— —. =
to verify or update the FMS position over a known | s R
geographical point. It may also be used to record S

w
. . E— - 3
the coordinates of a location over flown. €IRs1 0.3
— B GPS1 0.0

— B +«GP52 0.2

Press the HOLD POS line select key to display the HOLD POS page. The frozen FMS position is
displayed and line select keys are available for all sensors connected.

With the selection of a NAV sensor, the right hand s elOLD POS i:ll o

field will display the sensor position and below it is —P®N 43 28.58 N 43 28.87 B —
the difference in position between this sensor and Y 120 50.46 W 120 50.79

the FMS position. Each available sensor may be W 000 0o0. 31

compared to the FMS position in this way. While the |l it RS

coordinates shown on the HOLD POS page are —|—«GP51 0.0

frozen, the FMS will continue to navigate normally,
and this view of sensor positions has no effect on
navigation.

—BE=«GP52 0.2
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FLIGHTPLAN UNLINKED

Whenever the FMS cannot connect the current NAV
leg (the “FM” “TO” leg) to the flightplan, a FPL F.':Ep'i"ki:'égn "

UNLINKED banner or message will appear at the — B Fr KEGDL
top of the page. This can occur when going direct to | EEN=Es

a waypoint that is not part of the current flightplan, if
manually changing the NAV leg to a leg that is not

part of the flightplan, or if going direct to a waypoint | kRSP ETREEE

. . TATILWIND E
that is currently part of a departure or arrival —Mwino zo1T/ s
procedure.
NAV LEG 3/ 4H
‘I‘n rrlost cases, but not all, the FMS will prompt for a S EEFEER, 17 Bin
NX waypomt, 18 SALOM

— R TO 19 KOFFA
20 GEN
—nx HEEEE 21 BASER
22 DINGO
23 MAVVA
24 NAIRE
RETURN= — —

[ FPL_UNLINKED]|H
...but if one is not selected, a FPL UNLINKED APPR ARMED

message will be presented. =, P02 16233 HDG-
—ETO MNVR= — —
When the FPL UNLINKED message is present, on APPRs

NAV page 1 or 2 the “NX” line will be empty.

—FxTk(7) Lo-01 s z2za B—
WHND 21:|:LT,-'" & 0-08

[r— 1 00 B —

2/3 M
The “NX” line is the interface between the NAV leg

. —EBSFrr GEBN 16:41| HDG=»——

and the flightplan. N

— B TO MNVR= — —
115 ° 5. 5NM o+01

—Fnx DINGO 16:59 ——

—PF xT7x (E) rRO-.02 Gs zz0 Bl—
TATLWIND 0 BERG 103 °
—BSwIND zo09T/ 7 TKE LoO01°[Hl—
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Once the waypoint in the “NX” line moves to the
“TO” line, it no longer belongs to the flightplan. If the
flightplan is deleted or modified, the waypoints in
the “FM” “TO” lines will be unaffected, but the
waypoint in the “NX” line will be deleted. S

V 1/3 M

16:41| HDG=—|—

—PFxTtk(eE) LO-01 Gs
wND zoaT/ 7 ANP

It may be correct to have the FPL UNLINKED [ FPL_UNLINKED]H

message if the current NAV leg does not have a —.: (PPOS)  16:58 HDG= [ —
follow on waypoint; such as going direct to a fix and |z S MNVRS B
expecting vectors. ACT

—PFxTtk (T) Lo-00
TAILWIND 7
—PBwinp z117/ 7

If, however, the NAV leg needs to reconnect to the [ FPL_UNLINKED]W
flightplan, the pilot must use one of the two following __APPR ARMED
—Brr (PPO5) 17:-10 HDG= — —

procedures.
MNVR= — —
ACT

TAILWIND 4
— P winDp 1967/ =
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Press the DTO function and a list of the flightplan

. . . DTO 4/ 5
waypoints will be presented. From the list, select the nTRECT
current “TO” waypoint of the current NAV leg and , LEFT- g —
press the key. ncon RIGHT= — —

—F 31 RwWiiL= HOLDING= =~ —
22 CURGA
——«PVOR RETURN= — —

The FMS will reconnect the NAV leg to the NAV 1/3 M

flightplan. The aircraft should be unaffected. HOLD ARMED
—PFFrr (PPOS) 17:-13 HDG= —|—

—ESTo MNVR= — —
=HLD123 ° ACT
—F s nx LIPTE APPR=»— —

Another method is to press the “NX” line select key. FPL_UNLTNKED]H
When there is no waypoint in this line, the “NX” key APPR ARMED

will respond by listing the flightplan waypoints. = (PPOS) 17:37] HDG= g

—B 0 MNVR= — —
ACT

TAILWIND
—PFwiInDp zo1T/

Enter the reference number of the follow on 1/ 2W
waypoint and the FMS will connect the NAV leg to
the flightplan.

—BFFr (PPOS) EADAN

AMAZE

PRIMO

PEENA

PEEMNA

RW27 =

GRATE* [—

GRATE /H
RETURN= — —

— B TO

— B Nx

BN mn e W e

The NAV leg will now sequence into the flightplan. NAV 2/3 H

) APPR ARMED
—BSrr (PPOS) 17:=37| HDG=——

— B TO MNVR= — | —
o044 ° 3. 0NM o+00 ACT
—pF nx PRIMO 17:-44

—PFxTtk () rRO-00 Gs
TAILWIND T ERG
—PFwinp zoiT1/

82
82

4 TKE
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CROSSTRACK INSTRUMENT DISPLAY SCALING

Crosstrack Instrument Display Sensitivity is i NAY MER

automatically selected by the phase of flight but can _

be manually selected by using the NAV DISPLAY i ~MAY: DESELAY

page. Bring up NAV MENU by pressing the Mnkey — <MAP DISPLAY -
when NAV page is displayed. Press the NAV : LAT/LONG XING=— —)

DISPLAY line select key. e

RETURN= — —|

CAUTION:  Selecting ENROUTE or TERMINAL during approach mode will cancel the
approach mode.

The CDI scale is set automatically according to the
aircraft’'s phase of flight. The NAV DISPLAY will
allow the CDI scale to be changed from the default, [y

which is based on phase of flight. A selection of a — | «TERMINAL
scale other than default will result in that scale
staying in effect through a phase of flight change.
To restore the default scale, select the scale
appropriate for the phase of flight. RETURN=— —

NAY DISPLAY

—|—+«APPR 0.3NM

Selecting the TERMINAL line select key or the APPROACH line select key will change the CDI
scaling, but will not change the GPS and FMS position error alarm limits. This must be
accomplished by manually changing the RNP.

In accordance with TSO 129 the following apply to CDI display sensitivity.

Enroute display sensitivity +5.0nm

Terminal display sensitivity +1.0nm

Approach display sensitivity +0.3nm
NOTE: If the pilot commands a DTO to the FAF or MAP leg

while the aircraft is greater than 30nm from
destination, the NAV scaling will remain at the enroute
value (5.0nm) until the aircraft reaches 30nm from
destination. At that time the scaling will automatically
change to the terminal value (1.0nm).

#TE: RO.00 nim
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PHASE OF FLIGHT

Enroute, Terminal, and Approach are the three phases or modes of flight programmed into the
FMS. The terminal phase of flight will automatically be set upon completing initialization and is the
airspace within 30nm of the departure airport. The 30nm is the radius of a circle measured from
the departure airport’s ARP. Upon crossing this circle the FMS will automatically change to the
enroute phase of flight.

Departure Airport

Flight Mode - Enroute (E)

amumy
o e

. " 30NM

Flight Mode - Terminal (T) D
30nm Or On A SID

When approaching the arrival airport, how the FMS operates depends upon whether an FMS
flyable approach is entered into the flightplan. With an approach in the flightplan, the FMS will
offer an ARM APPR (arm approach) line select key. If selected, as part of arming the approach,
the FMS will set the CDI scale to terminal. If not selected, at 30nm, which is the beginning of
standard terminal airspace, the FMS will automatically set the CDI to terminal and arm the
approach. With no FMS approach in the flightplan, flight mode terminal will automatically occur at
30nm with no manual method of changing it prior to 30nm. The reference location for the 30nm or
50nm regarding change of flight phase is the ARP; for auto approach arming, the reference point
is the end of approach point.

Arrival Airport

Flight Mode = Terminal (T) %&
MAP

Automatic Or
Flight Mode = Approach (A) FACF Manual Approach
Activation
Flight Mode = Terminal (T) % 30 NM Automatic Approach
30nm Or On ASTAR Or Approach Arming

Transition

ARM APPROACH LSK Available
Flight Mode = Enroute (If Enabled Approach)
g (B S0 NM Manually Arming Will Change CDI

Scale toTerminal (T)
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FMS AND SENSOR POSITION UPDATING

CAUTION: UNS systems are designed so that manual position updating should not be
necessary during normal operations. Manually updating a FMS that uses GPS for
navigation could result in the GPS being deselected and the FMS reverting to DR
navigation. Strongly recommend that manual update not be used unless there
is aloss of ALL NAV sensors except ADC and heading.

Press the (Mv]key until displaying the NAV page NAV 3/3 N
with the LAT/LONG; normally NAV 3/3. Press the o JRNe - anc
HOLD POS line select key while over a known fme1 Po- Av MODE
reference point. —BeN 35 29.19 GPS/DME B —
W 119 07.64
UPDATE SENS-——
—|—«HOLD POS SENSORS= — —
Press the 1L line select key to move to the DEFINE HOLD POS 1/1
POS page. FM51 POS
—BN 35 26.48
W 119 07.39
—I= DIFF N ——
w
—|—«IRS1 0.3
—PeGPS1 0.0
—|—«GPs2 0.2
The DEFINE POS page will be displayed and the DEFINE
cursor will default to the REF WPT field. If the
correct hold position coordinates are known, they N o
could be entered directly by pressing the Sl - o N L3S st
coordinates field line select key 2R. R <AozaL/psT W 119 07-39

wPT J/RADIAL

— S —

This will allow entry of known coordinates or the
GPS POS by pressing the line select key [3R] if — Qi ACCEPT RETURN- B —
GPS is operational. The position can also be
updated by reference to a known position.

Press the REF WPT line select key to display the
cursor. The identifier of a known position may be
entered directly or by the LIST function.
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with the FMS position near EHF, enter EHF and DEFINE POS
press [ENTER). REE weT ”
EHF |

N —— —— -
——w - .- N 3% 26.48 =Hl—
rRabpIAL/DIsT W 119 07.39

N _.,r___ —

/RADIAL

N,  PEESESEY JE—

— | —«ACCEPT

Accept the navigation data. 1/
SHAFTER (BAKERSFIELD)

—PB® NAV N 35 29.07

W 119 05.84

VORTAC HIGH
—B® keq 115.40
ELEV 550
—B DECL E 14.1
| CACCEPT
The display will now show the calculated radial and OEFTNE
distance of the FMS from the referenced facility. REF WPT

—F EHF
M 35 29.1

—Bw 119 o05-8 N 35 26.48 B —
rRapIaL/pIsT W 119 07 .39

— — -/ 2.9
WPT fanInL

— .y -

—|=—+«ACCEPT

A check of the aircraft VOR and DME reveals that it

was on the EHF 180-degree radial at 1.5nm at the REF “-F-EEFINE

time the HOLD line select key was pressed. To = L

update the FMS position to reflect the VOR radial — e 119 os.s 35 26.27 8
and DME, enter 180.0 for the radial and 1.5 for the | g BeREE -fDI‘—‘T 119 06.70
distance and press EXTE] or ACCEPT. I eryey

D SRR SE—

——«ACCEPT

The new position coordinates for the 180° at 1.5nm

position from the EHF VORTAC will be calculated rss poe
and displayed. If this position update to the FMS — —{: lzlig é; . gg
position is greater than 10 arc minutes, a VERIFY —I= orFr N -

pop up message will be displayed. The FMS will be | S
updated to the new position and a position update B

will be transmitted to all sensors. Capable sensors —aeaPsl 1.4
will be updated. The display will return to the HOLD [ a2 T
POS page and the magnitude of the update to each
sensor will be displayed.
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FMS HEADING MODE

The FMS has two heading functions, procedural
heading and command heading. Procedural heading is
used when the FMS is navigating on departure or
arrival procedures. The FMS will align the HSI course
arrow with the procedural heading. No action is
required on the part of the pilot; intercepts and leg
sequencing are controlled by the FMS.

SHDG16E5 °
Snx (INTCPT)

e xtk () rRO-00
TAILWIN

222

Selecting HDG on the NAV page will allow the pilot to
control the heading of the aircraft through the FMS.

Most current generation EFIS allow for interactive
heading. This means that by selecting HDG and

pressing EVTE] | the pilot can turn the heading bug to the
desired heading and the aircraft will turn to that
heading. That heading will also be presented in the 000
command heading field.

NAV
HDG SEL
—F Fr SUMMA

— B TO
151 ° BZ.O0NM
—F nx BAARB

—BxTk(E) R 7.5
ERG 145 °
—BEa DA R 0 CNCL HDG=»— —
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For aircraft without interactive heading or, if by
choice, the pilot chooses to enter the desired
heading into the CMD HDG field directly; press
HDG and the current heading of the aircraft will be
presented in flashing mode. Enter the desired
heading and press .

The FMS will ask to confirm the turn direction or
allow the pilot to change the turn direction. To
change the turn direction, use the (£ Jkey. Press
EvERto confirm the turn direction.

The FMS will command a heading change to the CMD
HDG, but the heading bug will only respond if the EFIS

has interactive heading.

Page 105

NAV

—BESrr SUMMA

— B TO
151 ° EB2Z2.O0NM
—F nx BAARB

__XTK.(E) LD -00
ERG 148 °
— BN DA L 1

—F Fr SUMMA

—BEaTOo
151 ° B2.0NM
—F nx BAARB

__XTK_(E) RO -00
ERG 149 °
L 1

NAV
—F Fr SUMMA
—B TO

151 ° BZ.O0ONM
—PF nx BAARB

—F S xTk(E) R12-9
ERG 130 °
—F DA L 1 RETURN= =~ —
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Once the FMS is placed in command heading, it will stay in command heading until the pilot
initiates a process to exit command heading.

There are three ways to exit command heading, one is to use DTO. Selection of a DTO waypoint
will automatically cancel command heading.

Another way to exit command heading mode is to

press CNCL HDG. When CNCL HDG is pressed, HDEA:-EL 1,!3[: MEE,'
the FMS will exit command heading and return to — R Fr SUMMA
the FR/TO NAV leg. The maximum intercept angle — o
will be 45°, but the FMS will only turn to the MR 1s1 ), 32.0NM
intercept angle required depending on crosstrack e -
distance. —RBxTk(e) r 7-9
ERG 145°
—Boa R o | CNCL HDG==——
The last way to exit command heading is to enter a NAV
new heading that will intercept the current NAV leg HDG SEL c HDG
and then tell the FMS to intercept. e SUMMA L L2000
= AL INTERCEPT= = —
L CBAARE MNVR= — —
—PF xTtk(e) R 7.2 ——
ERG 145 °
—Roa L CNCL HDG=— —
Pressing INTERCEPT will display and NAV 1/3 M
subheading, resulting in the FMS intercepting and INTERCEPT cmD
joining the current FR/TO leg. In the enroute and Qe SUMMA
terminal phase of flight, an option will —JTo LKV HDG SEL== —
be presented with an intercept angle between 1° W CRamre MNVR= — —
and 115°.

—F xTtk(E) R 1.9 =l—
ERG 147 °
—E DA L 1 CNCL HDG=— —

At anytime there is a need to cancel intercept, pressing HDG SEL will cause the FMS to revert
back to command heading in a non-intercept mode; the option will again be
presented.
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Another command heading function is to turn left or NAV 1/3 M
. ] 1 H CMD HDG
right a specific number of degrees. Thisis - [P TurRN. D
accomplished by first selecting the turn direction.
Press the “L” or “R” key to select the direction of — RN To LK
151 ° 82.0NM
turn. — nx BAARB
—BxTk(E) rRO-00
BERG 149°
—BES DA L 1 RETURN=— —
With TURN R presented, enter the number of NAV 1/3 H
CMD HDG
degrees. —BFr SUMMA TURN K" ——
— B TO
151 ° 82.0NM
—FEsnx BAARB
—PF xTk(E) rRO-00
BRG 149°
— B DA L 1 RETURN= —
Pressing EEER will result in the new heading being NAV 1/3 H
. ENTER . . CMD HDG
computed. Pressing ENE] again will cause the FMS o [P, R 1608

to command a turn to the computed heading.
— B TO
151 ° 82.0NM
—EB=nx BAARB

—F xT7xk(E) RrRO-0O
ERG 149 °
—E DA L i RETURN=— —

CAUTION: Selecting the turn direction first will result in the FMS changing the aircraft direction
by the number of degrees entered; the number entered is not the heading to which
the aircraft will turn.
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MANUAL LEG CHANGE OPERATION

Manual leg changes can be made from the NAV NAV 1/3 H
page 1 or 2. To change the leg, press the line select | ggt HDG SEL CMD_HDG | -
key adjacent to the “FR” or “TO” field, as desired. PR ZUVEN
DEE° E1.BNM
This procedure can be used when ATC gives Qi nx BLUIT
vectors to intercept a NAV leg or airway which is not |y e I T re]
currently the active NAV leg. BRG 0%3°

—E= DA L 1 CNCL HDG=— —

NAV LEG 1/ &M

When the line select key is pressed, the display will

show a list of current flightplan waypoints for — RN rr 7 zuvEs

selection. Enter the number for the new “FR” ——T0 s BLUIT
. ENTER 10 SUMMA

waypoint and press ENTER), Y BLUTT ro sum

12 BAARE

13 HARTT

14 PYRAM
RETURN= — —

The cursor will move to the “TO* field and default to NAV LEG 1/ &M

the next sequential waypoint. Either push ENTER a 3 7 ZUVEN

second time which will return the screen back to P —

NAV page 1 or 2 with the new “FR“- “TO" 10 SumMMA
waypoints, or enter the number of the desired “TO" x BAARE T e
waypoint and then push BVE . If only a new “TO” 13 HARTT
waypoint is desired, move the cursor by using the 4 P RETuRNS B

EvEr key and enter the appropriate number. In lieu of
using waypoint numbers from the flightplan list, any

waypoint name can be entered by using the e S
function or typing the name in directly. — P8 SUMMA RN R —

—B 1O INTERCEPT=— —
151 ° 82.O0NM
—BESnx BAARB MNVR=~— | —

—FxTtk(e) R 7.8 — =
ERG 145 °
—E DA L 1 CNCL HDG=— —
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SELECTED CROSSTRACK OPERATION

Use the selected cross-track feature to parallel either the current NAV LEG through SCN 802, or
the entire flightplan in SCN 803 and subsequent.

Crosstrack is available on the MANEUVER page by MANEUVER
selecting SXTK. —|— «HOLDING DEFN

—|—+«PPOS5 HOLD RETURN= — —

Selecting SXTK will display the SXTK field and
cursor on the NAV pager. A desired offset may be
entered either left or right of course in tenth of a i r SUMMA
nautical mile updates. —= o

- BEZ.ONM O
—F NXx BAAF’LB 00:15
\T"_E} LO-00
—=sxtx [N os
wND 2zo06T/ B ANP
— = RMNP

NAV 1/3 M

Press the key to select left or right of course. —BFr SUMMA 23:15 HDG= | —
Then enter 5.0 for the crosstrack distance followed - .. unvis B
bythekey 151° 82.0NM 0O+14

—F nx BAARB 00:15 =
xTk{(E) LO-00

—F S sxTK CEEN cs
WND zo06T/ E ANP

—— RNP
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Pressing the EE/key will result in the FMS NAV  1/3 H
commanding a turn to intercept the SXTK course. —— N -
The intercept angle will be only what is needed, but FR oummMA 23215 Hoe

will be limited to a maximum of 45°. e v o000t MNVR- i —

—F nx BAARB 00:15 =l—
xTk(E) L 2.5
—PF=xTK R 5.0 GS
wND 19aT/ &8 ANP

RNP

On a map display, the original course line will
remain and show the relationship of the SXTK
course on the HSI to the original course.

TR L0.0O nrn

To cancel the selected crosstrack, use the MNVR MANEUVER
line select key then press CNCL SXTK. The FMS
will then command a change in heading to intercept
the original NAV leg.

—[|—+«HOLDING DEFN

—[=—«PPOS5 HOLD RETURN= =— —

SCN 803 will continue paralleling the current flightplan until reaching the FMS approach which will
result in automatic cancellation or use the above procedure to cancel SXTK early.
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Through SCN 802, selected crosstrack function will parallel the “From To leg” until either cancelled

or reaching the next leg change over point. Upon reaching the TO waypoint, one of three
scenarios will occur.

(1) The aircraft will intercept the next leg and proceed on course.
(2) The aircraft will intercept an extension of the next leg.

(3) Upon reaching the leg change over point, the aircraft will turn to a 45° intercept angle
and intercept the new leg.

FRWPT TO WPT

N
AN e .

The aircraft will intercept the next course leg and procede
to the new “TO” way point.

FRWPT

NX WPT
The aircraft will intercept the new course leg extension

and procede to the “TO” waypoint.

TO WPT
FRWPT

<>

NX WPT
_45°
>~ <>

After passing the “TO” waypoint, the aircraft will turn to a 45° intercept,
intercept the new course leg, and procede to the new “TO” waypoint.

To continue with the SXTK, a technique is to use the aircraft flight guidance system to maintain
heading prior to leg changeover, then reenter the desired crosstrack distance after leg
changeover. Reselect FMS NAV mode and the aircraft will recapture the desired course.

NOTE: The use of FMS CMD HDG is not recommended. In this mode the FMS may not
automatically sequence to the next leg.
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OCEANIC COURSE REVERSAL

If the aircraft is not beyond the equal time point or point of no return and an emergency requires
the aircraft to return to the coast-out point, the FMS procedure to accomplish this is as follows.

The first step is to turn the aircraft 90° to the current NAV 1/4 H
course. There may be specific turn directions == cMD_HDG
required, observe regulatory requirements. L= >5NO40wW =

=

_ 104 ° 3 00NM

[—Bnx 60NO20W MNVR= =

| M xTk(E) LO-03

P E R G 063 °
- L 3 0 RETURN= —

Under FPL MENU 2/2 use the INVERT FPL tool to FPL MENU 2/2
reverse the flightplan. — ALT IR

TO DEST TEMP COMP=—
DEFN
WIND

RETURN= —

This will require a double push on the line select FPL MENU 2/2

key.
ALT INVERT FPL=]=—
TO DEST TEMP COMP= —

DEFN
WIND

This flightplan will now show the return routing.

250" 441£|HM
55NO40W 2z3:19

Although the flightplan may show return routing, the NAV
NAV page will still retain the original NAV leg. — . SSNO4OW Mo

MNVR= —

|: N XTK ‘ E } R 4.0
ERG 063 °
= L R o | CNCL HDG=—
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A manual leg change will be needed to provide the
new NAV leg. Push the “FR” line select key and

enter the correct “FR” waypoint.

Complete the NAV leg by entering the correct “TO”
‘

waypoint and press the ENTER key.

Although this represents the correct NAV leg,
reversing course requires an offset. Use selective
crosstrack (SXTK) and enter the appropriate offset
distance. If a right turn was initially made, with the
flightplan reversed, the SXTK will be to the left of

the new NAV leg.

On the CMD HDG page press INTERCEPT to have
the FMS intercept and navigate the NAV leg.

The FMS will follow the SXTK offset for as far as
needed along the new flightplan route.

NAV LEG
——rr EERIEIT]

—|~r = [FNELT
F:'_TD 55NO40W |

[—®nx OYSTR

mNm kW N

Page 113

1/ 1M

EGPK
EILTO
GONDO20OW
GONOZIOW
SS5NDO40OW
OYSTR
YYR
CYYR
RETURN= —

1/ 1M

EGPK
EILTO
GONOZOW

CSNO40OW
OYSTR
YYR
CYYR

RETURN= —

3/4 M

HDG S5ELE

—®-: cONO3OW ——:

F:‘_TO
Z2B9 * CZ26ENM 1
|—_——N\ DY%TR

N HE ADWIND
|— B winDp zosT/

—_ HDG 5SEL
[— B Fr 60NO30W

= I
Fﬁ 289" 526GNM

[— S nx OYSTR

[— B <tk ()

BN ER G

|._ e DA

NAVY

[— = 60NO3OW

-
289 ° 526ENM 1

|————N\ DY%TR 00:

() LoO-

N T AILWIND
= LELLEEFERV

Report

cT
——| HDG= =

MNVR= —
+10

261" —
Looz * B—]

M]
CMD HDG —_
R15350
NTERCEPT= |—'

MNVR= —

CNCL HDG= —

MNVR= —
+11
58
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PSEUDO VOR OPERATION
(RADIAL TRACKING)

The FMS provides the capability to track to or from MANEUVER
any known waypoint on a programmed radial,
similar to tracking on a VOR radial. This Pseudo
VOR feature is accessed from the NAV page, by
pressing the MNVR line select key.

—[|—+«HOLDING DEFN

From the MANEUVER page, select the PVOR line
select key. —|=—¢PPOS HOLD RETURN= — —

The PVOR definition page will display the current PVOR 1/ 3

"TO" waypoint from the flightplan, and subsequent ™ . . -
waypoints will be displayed in a list. The desired 6> DESIRED TRACK
PVOR point may be chosen from the list, manually S A" . -
entered at the cursor, or the feature may be —B o TILTs ineounp ———° B—
used. After the waypoint is identified, the cursor will | xR o
move to the DESIRED TRACK field. 12 PINNI

—— RETURN= — —

A desired track may be entered directly and the :
radial for inbound tracking will be calculated... PVOR .

—B8 5 EAARE FMG B —
& HARTT DESIRED TRACK
—— 7= l:l__
8 FMG RADIAL
—B 9 TILTS INBOUND ———° Bl—
10 SONNY
—F 11 TIOoGA OUTEOUND ———° B—
12 PINNI
—I= RETURN=— —

...or by using the line select key or BEkey to move p—

the cursor to the INBOUND field, an inbound radial ! wET
may be defined and the desired track will be —BN 6 HARTT i il =
calculated. am  IEAGS DESIRED TRACHK e

9 TILTS RADIAL
—BN10 SONNY INEODUND =

11 TIOGA

—FB 12 PINNI OUTBOUND ———° Bl—
12 EHF

—[|—«ACCEPT RETURN=— —
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Once the definition is made, the ACCEPT line select
key will be available.

PVOR 1/ 3

WPT
—BS & HARTT FMG B —
7> DESTIRED TRACK
—BF= B FMG 150° B8 —
9 TILTS RADIAL
—BF 10 SONNY INeouND 330° BSI—

11 TIOGA
—FB 12 PINNI OUTBOUND ———° B—
EHE
—— RETURN= —| —

Pressing ACCEPT will change the current NAV leg
to the PVOR and an intercept angle of up to 45°
towards the defined radial will be commanded. —Brr (PVOR)

NAV

—BEST0
158 ° 54.1NM 0+09
—Fnx TILTS 17:45 e —

—FxTtk (E) L 6-2 @Gs 342 Bl—
HEADWIND 9 EBRG 151°
—PBSwIND 167T/ 6 TKE ROz2z°[BH—

If on radar vectors, the CMD HDG mode may be used N
to fly the intercept. In this case, the INTERCEPT line R
select key under HDG must be pressed for the aircraft 231.9n

to intercept the PVOR radial.

Performing a DIRECT TO, making a manual leg change
or selecting the approach mode will cancel the PVOR
mode.

When a PVOR inbound to a waypoint not on the

flightplan is selected, the leg will terminate at the PVOR
waypoint and the system will prompt entry of a next
point. NAV

 HDG SEL
—FFrr (PVOR)

— B TO INTERCEPT=» — —
158 ° 54.1NM
—Fnx TILTS MNVR= | —

—F xTtk(E) L3=.7 —
ERG 147"
— B8 DA R 0 CNCL HDG= | —
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To fly outbound on a radial, first select a waypoint PVOR 1/ 3

from which to fly. If the waypoint is on the flightplan, WPT

do not select it from the flightplan list, but enter it ol L TYRAM L el
with either the LIST key or type it in manually. —B s T1LTs 320° = —
Another option is to place a GAP following the 0 SOy insouND oo I
flightplan waypoint. This will help prevent 12 PINNI .
inadvertent leg sequencing. 1a el ureoume

o [CACCEPT RETURN=— —

When a PVOR outbound is deﬁned, the next Ieg will [ FPL_UNLINKED M
be undefined. It will be up to the pilot to exit PVOR

by a manual leg change, DTO, or selecting
approach arm when available. —B&= 0

—PBrr (PVOR) HDG= — —

—B=xTKk (E) LO-03 G5 308 H—
TAILWIND 7 EBRG 350°
—PFwinp zosT/ 8 TKE Rooo® O —

Again, if on a heading that will intercept, remember [ FPL UNLINKED]H

to press the INTERCEPT option on command INTERCEPT CMD_HDG
heading or the aircraft will fly through the PVOR — g rr (PVOR) BEn ——

course. —BESTo HDG SEL=—|—

—BxTk(E) rR33.0 — =
ERG 9 °

—BE DA 3 CNCL HDG=— —
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With SCN 803, when doing PVOR, the LIST

function will provide a RWY option. LIST 1/10

VOR/PLT # H
1 BTG 51
2 CBU &0
E
4
5

LTD 57
OLM c O
PDX &0
SEA 59
TCM 45

The RWY option will present the airport identifier LIST 3/10
and runway. The runway coordinates are that of the
runway threshold. RUNWAYS  #
KETTD o7
KETTD 25
KEVUO o8
KVUOD 26
KPDX o3
KPDX 10L
KPFDX 10R

When the RWY option is used with PVOR, the PVOR 1/ 3

runway heading is automatically entered as the i et
DESIRED TRACK. Accepting this will present, on | oY iciren vmece | e
the NAV page, a PVOR with runway course 5 BAARB 099° B —
information. g INEOUND oins

'

7

B FMG
9 TILTS QUTBOUND ———° BSl—
10 SONNY

o [<ACCEPT RETURN= — —
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ABEAM POINT & RADIAL CROSSING

The clearance is direct Grand Turk (GT) report

abeam PAMMS intersection. ] )
—BEsFrr (PPOS)

— B TO
226" 2Z9. BNM 0+05

—BSnx BIKIN 19:19

—FxTtxk (E) rRO-02 G5
HEADWIND 1 ERG 0
—PFwinp 1927/ 5 TKE Loo1°H—

To have the FMS assist in identifying when the NAV MENU
aircraft is abeam the requested waypoint, go to the

NAV MENU and select the FIX line select key. Al

—— «MAP DISPLAY

FIX+=——
RETURN= — —

The FMS will present the FIX 1/9 page. There are 9 FIX 1/9

duplicate pages allowing for 9 fixes. Entering the EIrEmm oe- 7313 T° rres

FIX for which you are to report abeam, the FMS will RAD /DIs ETA DTG
present the current radial and distance from that fix. A D”f,,-;;; T e

At the bottom of the page is the calculated abeam L e e

point, with ETA (estimated time of arrival) and DTG | s S upe

(distance to go). The “ABEAM ON/OFF” option will 024°/ 16.6 19:09 113

turn off the abeam alert. “ERASE FIX” will clear the /e RETURN- B

fix cursor field to allow entry of a new fix.

Following the line select key “ABEAM WAYPOINT MESSAGE 1
ALERT” will be by either “ON” or “OFF”. With “ON”

in view, 2nm before reaching the abeam point the
FMS will present an ABEAM WAYPOINT ALERT
message.

— I ABEEAM WAYFOINT ALERT

RETURN= — —
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When past the abeam point, the abeam field will —
present “>k >k x”, F IX RAD

[P AMMS 3217

rap /DIs
o f

—/—+aegeam OFF

EEE0 FEEE_X

— I «ERASE FIX

1/
/! I D
/

The FIX page can also calculate a distance, ETA, ] FIxo1
and DTG to a crossing radial from the fix. " 1250

/pn1s
BE-/ 13.0
/pI1s

£

————GABEAM ON
037 7.8
————éERASE FIX

No message will be presented when the entered —
radial is crossed. FIx RAD

— = IS 050°

rRap /DIs
°f 13.0
/pn1s

————#ABEAM ON
037 7.8

————@ERASE FIX

The fields will present “* % *%” upon crossing the FIX

/D
!

20

radial. FIX RAD _,.'

rRap /DIs
[x] .I'r

————*ABEAM ON
037 7.8
————#ERASE FIX

By entering a distance into the DIS field, the FMS

will calculate the crossing radial for that distance. To . o
get to the DIS field, press the adjacent line select —GTK 124°

key and press ENTER . 80-%"13

—— °f 13.0
rap /DIs

—= 104" /IHHEY

————@ABEAM ON
037 7.8
————#ERASE FIX

Report No. 3040sv80X/90X
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53
ETA

ETA

IS
13

ETA
=31
ETA

/pI1s

!

20:

f177
ETA

20:
ETA

20:

49
48

51
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TO

226
RETURN= ——

TO PPOS

DTG
0.1
DTG

10.5
RETURN= — —

RETURN=S — —

TO PPOS

DTG
166
DTG
158

177
RETURN= = —
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LATITUDE LONGITUDE CROSSING
(LAT/LONG XING)

Selectable through the NAV MENU is a LAT/LONG NAV MENU
XING feature that will alert the pilot when a desired

latitude or longitude is being crossed. LR ERAY. DLSELAY

| —— «MAP DISPLAY

LAT/LONG XING= —_
FIX#—{f{

RETURN= ——

After pressing the LAT/LONG XING line select key, AT /LONG XING
the LAT/LONG XING page will be displayed and A Lone  ETA obre
the cursor will default to the first LAT field. Wommmm mmeee e

w_____ _—— _— | [—
w_____ _—— _— | [—

w_____ _—— _— | [—

RETURN=— —

Enter the latitude in degrees and minutes...

...and the FMS will calculate the longitude for the

crossing waypoint. In addition, the FMS wiill '—f}:(‘-}‘)”‘i Xﬂ:
calculate Estimated Time of Arrival (ETA) and 5 W08156 46 220

Distance To Go (DTG). We———— : I

W ——: ——
W ——: ——
RETURN= — —

With the cursor in the LAT field, pressing the
key will move the cursor to the LONG field. LAT/LONG XING

LAT LONG ETA DTG

— N [EEEn - - —

— = N-—-—— W-——

— =N W——

N | VN Y
—l= RETURN=— —
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By entering the longitude the FMS will calculate the LAT/LONG XING

Iatitude, ETA, and DTG. LAT LONG ETA
—|—nN5541 BN 21-42

When within 2nm of the LAT/LONG waypoint, the
FMS will present the message LAT/LONG XING
WPT ALERT.

The entering of invalid data will result in the FMS LAT/LONG XING

being unable to calculate a waypoint. A LONG ETA
WO8156 22:46

The “ERASE” option will erase the line on which the
cursor field is active.

—|—+ERASE RETURN=— —

CRUISE PERFORMANCE

When airborne, by pressing the PERF line select PERF 1/1 @

key, the PERF 1/1 page will provide a synopsis of in | i i 12?? TAI L-WIN:?SA+O§ -
flight performance information found on the fuel and bier 387 cmo wm/ie.117
flightplan pages. Manual entries may not be made —RNeTe 0450 arr nm/ie-11589—
on this page. = R ] =

53955 wr LBS wr 50614

—= 9955 FUEL ONERD 6614 B —
2+29 ENDURANCE 1+39

—= 1165 rANGE 774 B —

NOTE: Aircraft with performance databases will have more than one PERF page, but page
one will not change. Use of the performance database is covered later.
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RADAR WAYPOINT ENTRIES

Radar waypoint entries may be made to the FMS.
This requires an Avionics System with a
Radar/MFD and FMS interface. When entered,
radar waypoints will appear on the VOR/PLT
waypoint list and the Direct To function may be
used or waypoints may be added to the flightplan
by way of the [LisT/key. Up to 25 waypoints may be
entered and they will be identified as <R1> through
<R25>. All radar waypoints are erased upon the
next initialization. During DTO the last radar waypoint
defined will be the first choice on the list.

LIST 1/10
VOR/PLT + @ PLN
LAN

HGN 80

(R 1)
SEA

2
3
4
)
6
7 TCM

nnnmnn
nnnmnn

MAP DISPLAY & NAV DISPLAY

SCN 802 and subsequent added on the

, the MAP DISPLAY option. This will allow the
pilot to inhibit the display of the missed approach
segment on the mapping mode of the pilot flight «MAP DISPLAY

display. LAT/LONG XING=

NAV MENU
I «NAV DISPLAY

FIX=

RETURN= = —]|

The MAP DISPLAY will automatically turn on if any MAP DISPLAY

of the following occur: — I em/aPPrR pDIsPp ON

1. Either the TO or the NX waypoint is a missed
approach segment waypoint

2. The approach is cancelled prior to reaching the
FAF

3. The approach is exited because of a manual
leg change

4. A new approach is inserted into the flightplan
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HOLDING PATTERNS

The FMS will define holding patterns, determine holding pattern entry procedures, and fly three
types of holding patterns; hold to manual termination (HM), hold to fix (HF), and hold to altitude
(HA). The FMS NAV database will include holding patterns required to complete the SID, STAR,
or approach procedure. A pilot can only create an HM or hold until manually terminated pattern.

The automatic holding pattern feature of the FMS is

accessed from the NAV page using the MNVR line
select key. —|— «HOLDING DEFN

MANEUVER

—f—+«DTO HOLD

The MANEUVER page allows access to select the

HOLDING DEFN line select key. — = DISARM HOLD

RETURN= =——

The HOLDING definition page will be displayed if

the flightplan contains a holding plan. There is a ) HOLDING 1/1
published holding pattern shown at BASER M oYor ray
intersection on the DINGOS5 arrival chart, but since INED DIST

. . . —pBE090° ] 04_080—
the holding procedure is not required to complete DIR 2 ETA
the STAR, it will not be found in the database. If —270° : -
there is a requirement to anticipate holding at —MRIGHT| rix Tweo PARLL B

BASER as published, the holding pattern must be
defined in the FMS and entered into the flightplan.
To build this holding pattern, first press the line select
key adjacent to FIX, to enter BASER intersection.

—|=—+DTO HOLD RETURN= — —

If there is no holding pattern defined in the

flightplan, the HOLD FIX page will be displayed in oL P

lieu of the HOLDING definition page. A waypoint ol iolo cox re o

can be entered into the HOLD FIX cursor field by — = 21 BASER

direct type in, use of the LIST key, or by selecting a 2 Aoy

waypoint from the flightplan list. A waypoint selected 24 DINGO

from the flightplan list will allow the holding pattern e LaouE

to be entered into the flightplan. Use the reference RETURN= — —

number for BASER to select it as the FIX on the
HOLDING definition page.
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Holding Patterns (RH)

The FMS flies holding patterns according to TERPS procedures, but is waved to fly in countries
using PANOPS procedures. The HOLDING definition diagram will define time or distance relative
to the inbound leg. DIR is the direction of the outbound leg, but it is also the holding radial. The
FMS will compensate for the effect of winds to fly the inbound leg according to the time or
distance entered.

To fly holding patterns, the FMS uses in-flight winds. The vector trigonometry that the computer
does is the classic wind triangle problem can be done on an E6B computer. The track / ground
speed vector is known from a succession of position fixes. The heading / TAS vector comes from
the aircraft’'s heading source and air data systems. Any differences between heading TAS and
track / ground speed are assumed to be wind.
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To edit the holding pattern inbound radial (INBD), HOLDING 1/1

use the adjacent line select key to activate the field. X
INED
—|—103"
DIR
—|—283"
TURN
—FRIGHT| Fxx znep | DRECT Bl—

—|=—«ARM HOLD RETURN= — —

Press following the entry of the holding pattern HOLDING 1/1
inbound course. The cursor will advance to FIX TIME
complete the editing. — B BASER 1.0 88—

INED DIST
(115 | 06.6 B—

DIR ETA
—P 283" ———— i —

TURN ENTRY
— B RIGHT inep | DRECT Bl—

—/—+«ARM HOLD RETURN= — —

The DIR field is the course outbound. If the P—

clearance is to hold on a radial, the radial can be FIX
entered into the DIR field and the INBD field will be [ lisas
automatically calculated and entered. —=115°

DIR

= 295"
TURN
— B RIGHT

—[—+ARM HOLD RETURN= — —
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The holding pattern turn direction may be changed HOLDING 1/1
by using the (£]key or entry of L or R key. - [ T1nc -
INED DIST
—|—115° 06_6 ——
DIR ETA
—|—295° - e —
TURMN ENTRY

B R TGHT DRECT [ —

—/=—+«ARM HOLD RETURN= — —

The cursor will automatically advance to TIME. Time HOLDING 1/1
is entered in minutes and tenths of a minute and will FIX

. —PEBASER
default to one minute.

INED
—BE8115"°
DIR
—BER295°
TURN
—BESRIGHT

—|—+«ARM HOLD RETURN= — —

To enter a distance for the inbound leg requires HOLDING 1/1

manually selecting the DIST line select key. FIxX TIME
Distance for the inbound leg is entered in nautical ol A >ER Nty =
miles and tenths of a nautical mile. When distance = [N 10. O
is selected, the diagram will show DIST for the o EFYIS __ETA
inbound leg. TURN ENTRY

—BRRIGHT DRECT Bl —

—|—+«ARM HOLD RETURN= ——
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The entry procedure is calculated based on the T ———

navigational leg prior to the holding waypoint. FIX TIME

—RBESBASER 1.0880—
Depending on the inbound course to the hold, the am  FREE DIR F]
FMS will enter the pattern using a direct, teardrop, an FEEE \[‘ﬁ:m e __STA s
or parallel entry, per standard procedure, as shown TURN ENTRY

below: —BESRIGHT| FIx Tnep | DRECT BY—

—|=—+ARM HOLD RETURN= =——

PARALLEL

DIRECT

A parallel or teardrop entry will recalculate from the lateral guidance legs when 15 seconds from
the hold fix, in order to use the most current wind and ground speed. While in the holding pattern
and 15 seconds from the hold fix, the next holding pattern is computed. PROCEED entered any
time will take effect immediately and upon the passing of the holding fix the FMS will proceed to
the next waypoint. If distance is used for leg determination and a teardrop entry is being made, the
track out bound will be calculated to afford a continuous turn inbound to roll wings level on the
inbound course.
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Based on the dividing line between entry HOLDING 1/1
FIX

procedures, the FMS will allow a £ 20° area where WM EASER

either entry may be used. INED
—BE=280" DIR

DIR TURN
—E=100" K‘F—TIM E |
TURN
—FES RIGHT FIX

—/—+«ARM HOLD RETURN= — —

By pressing the ENTYRY line select key, an HOLD ENTRY 1/1
alternate entry procedure may be selected if
available. If not with in the £ 20° area, no option will
be presented.

TEARDROP= — —

RETURN=S — —

With the holding definition completed, it can be HOLDING 1/1
FIX

entered into the flightplan. —_PERASER

INEBD
—PF= 280"
DIR
—BE=100°
TURN
—PBFSRIGHT| Fxx znep | TRDRP B —

—/|—+«ARM HOLD RETURN= —|—
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Pressing the ARM HOLD line select key will enter

the holding definition into the flightplan. FIX
— = BASER

HOLDING 1/1

INED
—pF115°
DIR
—pF 295°
TURN
—F RIGHT FIX

—/—+«ARM HOLD RETURN= =——

A DTO HOLD option is presented and can be used
to go present position direct to the holding entry HOLDING 1/1

. FIX
waypoint. —PBSBASER
INED
—B115°
DIR
__295|:|
TURMN 4
— B RIGHT| fFxx znep | DRECT Bl—

—|=—+DTO HOLD RETURN= — —

The holding fix will be coded as overfly with the FPL  7/12
addition of the (*). The terminator for the holding T e T I cnm oA
pattern is (HOLD), which indicates it is a manually

terminated holding pattern. The = indicates il o s

direction of turn, in this case, a right hand turn. HLD |l sl Bty

indicates it's a holding patern and 115° indicates the | NS

inbound course. 115 °

—BEze MAVVA

HOLDING 1/1

An off flightplan waypoint will present only a DTO
HOLD option. The HOLDING page will retain the
defination for the holding pattern if a nother page
is selected, but if a new holding fix is selected, the

current holding pattern defination will be lost. FIx

—|=—++«DTO HOLD RETURN= — —
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The NAV page will present when on NAV 2/3 H

the navigational leg prior to the holding fix. HOLD ARMED
—BFr GBN 19:00| HDG= | —

- L
=HLD115"
—RBSnx (HOLD) =l—

—BxTtk (E) LOo-01 zz2s5 ll—
HEADWIND o 103 °
—PFSwinD zi1o0T/ 7 ROOO ° Bl —

When within 15 seconds of crossing the holding fix,

NAV 2/3 M

the FMS will present . At this time the _ HOLDING

FMS holding defination is locked and the FMS has  [ss St 19:16/ HDG- gy
calculated the affect of wind. The pattern will be —B 1o _ MNVR= — —
flown so as to fly the inbound leg according to the — _:’:L %ﬁgfaj BASER aprrs B —

defined time or distance.
— B XTEK (:EjI LO .00 Gs 225 Bl —

HEADWIND 0 ERG 104 °
— B WIND ..'-'IZIE!T)-"r 7 TKE ROO0OO ° Bll—

When the holding patten is entered, the leg NAY > /3

terminator (HOLD) will be the TO waypoint. HOLDING
—EBSFr BASER=*

— B TO

—B S xTtk (E) R =3-
TAILWIND
—PF winDp 1897/

With the holding leg active, the HSI course arrow will 10 HoLbe
define the holding pattern inbound leg, the milage 3G
window will be line of sight nautical miles to the
holding fix, and the FMS bearing pointer will point to

the holding waypoint.
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With the aircraft established in holding, there are NAV 2/3 N

three ways to exit the holding pattern. HOLDING
—Brr TOYOP= HDG= — —

—FxTtk (1) R
HEADWIND
— P winp 1387/

The direct to (DTO) function with the selection of a DTO 4/ 5
new waypoint will automatically cancel the holding DIRECT
pattern. ————22 IiiTEt LEFT=— —
—F 27 LIPTE/H RIGHT=——
28 WASOHN
— B Z29 CALLS e
30 CALLS
—S 21 POCIE HOLDING=— —
22 RW11L=*
— = «PVOR RETURN= | —
A manually terminated holding pattern with follow on NAV 1/3 H
waypoints can be exited by proceeding on course o pprpioLeING oo
with the use of PROCEED. This is the second i
method of exiting a manually terminated holding —ETo MNVR- = —
pattern.
—PF xT7k(T) rRO-18 Gs 98
wnp zo7zT/ & ANP o8
- I RNFP oo
Under the MANEUVER page is a proceed option MANEUVER
that will, in effect, change the HM leg to an HF leg. | B

—|—«PROCEED

—|—«DISARM HOLD

RETURN= — —

Selecting PROCEED will result in the aircraft

finishing the holding pattern and upon crossing the nAV L3
holding fix the next time will result in the aircraft —BFr LIPTE= 22:25 HDG= | —
exiting the holding pattern and proceeding on - i MNVRs B

course. 124 ° 5. ONM 0+01 ACT
—EBS nx WASON 22:32 APPR= —

—Fxtk(7) R 2.7
wND 189T/ B8 A
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To terminate the holding pattern early, first select _
PROCEED. MANEUVER

HOLDING
—/—+HOLDING DEFN

— | —+PROCEED

—/—+DISARM HOLD

—|—«PP0OS HOLD RETURN= — —

As above, PROCEED will result in the FMS exiting the ; e
holding pattern upon crossing the holding fix. HoL DIHG”M 13 LPV
[— = rr LIPTE= HDG— — |:'

—|—0 MNVR- —
—_ 124 ° 5. 0ONM 0O+01 ACT
I— S nx WASON 21:53 APPR=—

[—=x7x(:) r 1.5 APPR LOSH=
PN wND 048T/ ANP
— s 218 RNP

To initiate an early exit, use DTO to turn direct to the

. . DTO 47 5

holding fix. - oo
|——z4 Tus LEFT#
S zs5>
[— B z6 wasonw RIGHT= —
BN 7 caLLS
| —F 28 caLLs
BN -9 PoCIE
—Bz0 rwi1iL-= HOLDING= —
NN 1 CURGA
——«PVOR DIVERT= —

PROCEED will remove the holding pattern and upon

: . . . . ! NAV 1/3
crossing the holding fix, the aircraft will continue on | —— " ey
course. — = Fr (PPOS) 21:48 HDG~—

— o MNVR= —
— 124 ° 5. ONM 0+01| ACT
[—=nx WASON 21:52) APPR~» —

— B xTx(v) ro- APPR LOS= &
I wND 0zoT/ ANP
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Radar vectors to either a manually activated

NAV WE
approach or to a new manually selected NAV leg is HDG SEL j[: HE' HDG
the third way to exit a holding pattern. —BFr TOYOP* | 060K

— B TO

MNVR= — —

—F I xTt(T) -3 ACT APPR=——
ERG @
— B DA 2 CNCL HDG=F —

Once the new heading is entered into the CMD NAV 1/4 H

HDG function, activate the approach. HDG SEL cMD :
—PSrr INBOUND COEn - — —

— B TO INTERCEPT=— —
1232 "

— B x POCIB’ MNVR= — —

__KTIIT.‘:A:} I 3 .f CNCL APPR=—
ERG !
— B DA 4 2 CNCL HDG= —

With the new heading active, manually select the NAV LEG 3/ SHM

new NAV leg using the manual leg change . OO s
techmque. 18 SALOM

19 KOFFA
20 GEN
21 TFD
22 BASER
22 DINGO
MAVVA
RETURN=— —
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Prior to reaching the hold, pressing the DISARM MANEUVER
HOLD line select key will produce the HOLDING — ' «HOLDING DEEN

page with an option to DISARM HOLD.
—[—+«DTO HOLD

—f—+«DISARM HOLD

RETURN= — —

Pressing the DISARM HOLD line select key will _ HOLDING 1/1
remove the holding pattern from the flightplan and o [ ] -
the aircraft will continue on the flightplan. INED ; DIST

—F115° DIR 03.6 80—
DIR TURN ETA
—E5295° K'F—TIME—H —— i Bl

TURN ENTRY
—PBF RIGHT FIX Inep | DRECT Bl—

<D ISARM HOLD RETURN= — —

The DISARM HOLD function will not remove the

] II.f—
holding pattern if the FMS is committed to the .___ N?;L DIH? o
holding pattern. The subheading < LIPTE®
indicates the FMS is committed to holding. —=o

[—BxTtk () L 1.
HEADWIND

— S winp 3157/

Report No. 3040sv80X/90X



UNS"—'TECHMCAL
= = TRAINING

Page 135

HOLDING WITH PILOT WAYPOINT

To hold at a non-database waypoint requires the
creation of a pilot waypoint. Enter the name of the
pilot waypoint; recommend the use of the ARINC
waypoint naming convention presented in the pilot
waypoint section of this manual.

Use one of the procedures discribed in the section
on creating pilot waypoints to define the fix over
which the aircraft will hold.

Once the fix is accepted, the FMS will return to the
HOLDING 1/1 page to enable the pilot to complete
the definition of the holding pattern.

HOLD FIX

1 KSEA
FIX 2 NEVIO=
3>
LKV
BAARE
HARTT
PYRAM
FMG
RETURN= —

DEFINE
BN REF WPT
[——FH("
e (N 39 31.9
|——-—w 119 39.4 N 39 22.17 &=
RADIAL/DIST W 119 36.23
|——15CJ 0°/ 10.0
WPT fanInL

|:______,r____ -

t—-— ACCEPT WPT

RETURN= —

HOLDING 1/1
TImE DR
1.080—
DIsT
DIR 05.1 88—

P TURN

== EEIN kF—TIM E=—
BN T UR N

[ —BNRIGHT| F1x

INED DREéT——F:

—|—«DTO HOLD RETURN= —[—
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PROCEDURAL HOLDING PATTERNS

When holding patterns are part of a published procedure (SID, STAR or Approach) they are
stored in the navigation database. By linking the procedure into the flightplan, any holding patterns
that are part of the procedure are included at the designated holding fixes. Holding patterns are
identified by ARINC 424 as HA, HF, and HM leg types. They are all defined in the same manner
except for the type of leg terminator. The FMS will fly each of these legs as follows:

HA (Hold to an altitude terminator) - The aircraft will FPL
stay in the holding pattern until the specified altitude | g EEESCEEEN

is reached, then a sequence to next leg will occur inooa
the next time the aircraft crosses the holding fix. HA ¢ (12000FT)
type holding is generally found in SID’s. LT3

206 °
EUG

168"
RBG

HF (Hold to a fix terminator) - The aircraft will FPL
sequence to the next leg after crossing the holding T MAVVA CoorE- onm
fix the second time. HF holding patterns are usually
used as course reversals in lieu of procedure turns. S EAaE—.
The terminator is the second LIPTE. This leg type is & ELIRLaIs
easily identified by the same identifier being B ouion2at
repeated with the hold path as the separator. 124°
—F =20 WASON
Once the aircraft has entered the HF pattern ... NAV 2/3

HOLDING
—BFrr LIPTE=

— BN TO
124 ° 5. 0ONM
—F nx WASON

—PBxTtk (T) ROD-DZ2

TAILWIND 1
—Bwinp 1977/ 7
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...the FMS will present an option under the
MANEUVER page to CONTINUE HOLD. This will,
in effect, change the HF leg to an HM leg.

The normal way to exit the holding pattern when
flying an approach transition, is to use the proceed
option on the maneuver page.

To terminate the holding pattern early, first select
PROCEED, and then DTO the holding fix.
PROCEED will remove the holding pattern and
upon crossing the holding fix, the aircraft will
continue on course.

Page 137

MANEUVER

H

OLDING

—|—+«HOLDING DEFN

—|—+«PROCEED

—|—«DISARM HOLD

—|—+«CONTINUE HOLD

— B TO

—B S xTk(T) RO-

WHND

RETURN= — —

NAV 1/3 ™
HOLDING
—BFFr LIPTE=

zio07/

HDG= — —

MNVR= — —
ACT
APPR=>— —

74 G5 128 BN —

8 ANP 0o-08
RNP 1 -00 Bl —
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HOLD AT PRESENT POSITION

Hold at present position is a feature available with MANEUVER
SCN 803. On the MANEUVER page, is the option

PPOS HOLD. —/=—+«HOLDING DEFN

—|=—+«PP0O5 HOLD RETURN=— —

Selection of this option will display the HOLDING _ HOLDING 1/1

1/1 definition page. A standard holding pattern will W h0s1 By =
be defaulted onto the page with PPOS1 as the FIX | S p— pIsT -
and INBD the heading of the aircraft. PPOS1 is a oxe  (qromn cra
point 15 seconds ahead of the aircraft. The default —328° T I M E = =
holding pattern may be edited if necessary. T TONT Frx “nno | DRECT =

Pressing DTO HOLD will result in the FMS
commanding the aircraft to proceed to the defined
holding pattern.

s (<DTO HOLD RETURN= — —

The first holding fix will be named PPOS1. N':;"L DINiH H
Subsequent present position holding fixes will be —Ber (PPOS) 15:43] HDG»— —

named PPOS2, PPOS3, etc.; to a max of nine. ., MNVR= &

=HLD148° PPOS1
—PFnx (HOLD) I p—

—PF x7k(7) Lo-00 Gs
wND zoeT/ 8 ANP
—I= RNP

If PROCEED is used to exit the holding pattern, the
FMS will prompt for the follow on waypoint. It will not
automatically select a point. — ek PPOS3*

— B TO

—

NAV LEG 1/ 4H

KSEA
NEZUG=

SUMMA

PPOS1™®

LKV

EAARB

HARTT

PYRAM
RETURN= —| —

BN AN WNE
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DIRECT TO OPERATION (DTO)

Upon pressing the DTO page will show the

DTO 1/ 5

current flightplan waypoints and to proceed direct to DIRECT

any one of them, select the reference number from NEZuGE LEFT- R —
the list. The FMS will automatically calculate the LKV RIGHT=— —
shortest direction to turn to the selected waypoint. If i |
a specific turn direction is desired, line select keys PYRAM

are available to specify turn direction. Insure both e HOLDING> Rg—
the turn direction and the desired waypoint are first —|=— «PVOR RETURN= & —

selected before pressing ENTER .

A waypoint may be directly typed in or use the LIST 1/10
key to present waypoints. VOR/PLT # [§ | PLN> B —

Vv 4 4 LANG
ELN Fara
NUW 49
OLM 49
FAE 19
SEA 12
TCM 21

If an off flightplan waypoint is used, the FMS will NAV LEG 2/ S5H

prompt for the NX (next) waypoint inorder to . opos) -
reconnect with the flightplan. If there is no next . ’ TIOGA
waypoint, press the key to proceed to the NAV [l iy crnm
page. ——nx HEEEE LANDO

PFMD
DECAS

BELH
RETURN=— —

With a flightplan waypoint selected, the FMS will NAV 1/3 H

automatically present the NAV page. APPR ARMED
—Ber (PPOS) 20:11| HDG= 1 —

—RBSTO
147 * Z55NM 1+02
—BFnx LKV 21:28

—PF x7xk(7) RrRO.00 Gs
WND 1967/ 5 ANP
—&= RNP
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With a direct to procedure, the FMS will calculate NAV 1/3 |
(PPOS), present position, and then calculate a TF .. prosy T "30-1s

or Track to Fix leg to the “TO” waypoint.

— B TO

147 ° 25 5NM 1+02
— B nx LKV 21:29

—F xT7k(T) R 1-5 Gs
wND zos5T/ 7 ANP

The PPOS is calculated at a point where the
aircraft is estimated to complete the turn on a
heading that will proceed direct to the select
waypoint. The PPOS will be displayed on a
MAP, indicating the point at which the FMS
has estimated the aircraft will complete the
turn.
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EMERGENCY DIVERT
SCN 803

Available in SCN 803 is the emergency divert
option. From the DTO page, line select key 5R
offers DIVERT. o >

4>

5

[
7
B

o
10

DTO 1/ 3

SE Il KV |

SUMMA

EAARE
HARTT
FYRAM
FMG

TILTS
SONNY

—|— «PVOR

When selected, the divert option will present three
pages showing the twelve nearest airports. Included
is the dynamically calculated bearing and distance

HO

D

DIVERT 1/3

DIRECT
KDLS !
COLUMEBTI

S 33

to that airport, the length of the longest runway, and =23

CITY-CO
o012 *° )/

the airport name. s20

GOLDENDALE

KTTD
PORTLAND-TROUTDALE

Entering the identifier or the reference number will

produce a direct to NAV leg. This airport identifier — B :: (PPOS)

will automatically be added to the end of the
flightplan for quick addition of an FMS approach.

— B TO

139 7/

284 "/ 47

R

—FxTtxk(T) Lo-02

WND

zo3T1/

B

Report No.
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LEFT=——
RIGHT= — —
LDING=S — —

IVERT=— —

KDLS

S097FT BHl—
REGL /T

SOB6FT BHl—
2491FT SH—

S2I99FT

ETURN= — | —
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DTO AN EMERGENCY OR DIVERT AIRPORT
SCN 801 & 802

The DTO function can be used together with the LIST function to aid the pilot during an
emergency or divert to a nearby airport.

Select the DTO function to bring up the DTO page. DTO 1/ 5

The LIST function will use the aircraft position as the prrecT (N4
— B 2 sSuMMA LEFT=— —

reference waypoint.
RIGHT=— —

HOLDING=——
RETURN=— —

From the LIST page select APT.
LIST 1/10

VOR/PLT # [
1 DSD 94
2 ILR 87
2 IMEBE 119
4 LKV I
5 65
& LMT 62
7 OED

Airports and their distance to the aircraft will be LIST 1/10
listed.

VOR/PLT # [

1 D5D o4

2 ILR B7

3 IME 119

4 LKV 17

c Lwr

¥ OED
Use of the PLN LANG line select key will assist in LIST 1/10
the selection of a divert airport. Information on this RPORTS M =
airport can be obtained from the NAV directory 225 PAISLEY
under the DATA page 1. (Covered later) The S onasas e i e T e
number of the closest airport is defaulted into the (LKV LAKE CO -
cursor. Press ENTER, LmT EramATH FALLS

CEDARVILLE — 1

TULELAKE MUN
RETURN= ——
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list except a waypoint from a terminal procedure. HARTT
PYRAM
FMG

RETURN= — —

The selected airport, KLKV is entered as the TO NAV LEG 5/ 5
waypoint and a prompt for next appears. Entering a ) ] '
NX waypoint is not required. However, in SCN 801, s RSEEES 1 KSEA
to do an FMS approach at the divert airport, enter —— 0 2 suMMA
the line number of any waypoint from the flightplan g Y e
:,5
B8

With the EER key pressed, the NAV page displays
FR (PPOS) — TO KLKV. NAV  1/3 W
"W pPoS) | 22:11 HDG~I—

MNVR= — —

—PFxTtk(T) RO-0D2 GsS
wND 19z2T/ 7 ANP
— RNP

In SCN 802, pressing the E\ER key with no entry in FPL 11/12 W
the NX field, will result in the airport automatically JuLposo-  Tovor ALT/FL

being entered at the end of the flightplan. =5 (HOLD)

—F =29 *NO LINK=

With the airport at the end of the flightplan, entering | Sy

an approach is easy. NO LINK=
M, = .

— a2z
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AREA NAVIGATION (RNAV) WITH DIRECT TO

The FMS is capable of navigating to any point that is defined or can be defined. The DTO or direct
to function can be used for Area Navigation (RNAV).

Pressing the DTO key displays the standard DTO page.

The FMS is capable of navigating to any point that is defined or can be defined. The DTO or direct
to function can be used for area navigation (RNAV).

Pressing the DTO key displays the standard DTO DTO 1/ 5
page with the TO waypoint as the default in the DIRECT
cursor field. Sl = SuMMa LEFT- gy —
5 BAARE RIGHT=— —
6 HARTT
F PYRAM e
B FMG
9 TILTS HOLDING=» — —
10 S0OHNNY
—— «PVOR RETURN= — | —
The random waypoint is the LAS 220 radial at DTO 17 5
40nm. Using the ARINC 424 naming convention, DIRECT
the waypoint LAS40 is entered into the cursor. ol : CUMMA LEFT= By —
If the name LAS40 is in use, modify it slightly to 5 EAARE RIGHT= — —

HARTT

a waypoint name that is not in use.

'3

7 PYRAM ——
B FMG
9 TILTS HOLDING= — —
10 SONNY

—|—«PVOR RETURN= — —

Press the EE/key and the DEFINE WPT page is

. , . DEFINE
displayed. Since the random or pilot created REE WET
waypoint is defined relative to LAS, LAS is entered  [wsalLAS
into the REF WPT cursor field. mm

RADIAL/DIST

— - ey

/rAaDIAL

N Y S —

—|— RETURN= ——
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Enter 220.0 and 40.0nm to define the new
waypoint. The key will move the cursor from
RADIAL to DIST.

Pressing the ACCEPT WPT line select key will
move to a page that prompts for the next waypoint.
To make this waypoint a Tactical waypoint, press
MEnJ and select TACT.

Select the NX waypoint and press ENTER . If no NX
waypoint is selected, the flightplan will become
unlinked from the NAV page.

The NAV 1/3 is now displayed with the FMS
directing the aircraft from (PPOS) present position
direct to LAS40 with DINGO as the NX waypoint.

Any “TO” waypoint that is followed with a “NX”
waypoint is “linked” to the flightplan and will appear
on the FPL pages prior to the “NX” waypoint.

Page 145

DEFINE WPT
REF WPT
—F LAS
N 36 04-.8
—FSw 115 09-6
RADIAL/DIST
—F220.0°/
WPT ;PQDI&L

— .-/ -

DEFINE WPT
REF WPT
—FLAS
H 36 04-8
—BFw 115 09-6 N 35 41.73 88—
rRapITaL/pDIsT W 115 49.85
—F220.0°/ 40.0
’PnDInL

— -

- [“ACCEPT WPT RETURN= ——

NAV LEG 3/ 5H

—BFFr (PPOS) KOFFA
GEN
BEASER
DINGO
MAVVA
DINGO
TACURB

LIPTE
RETURN= ——

1/3 H
—BFrr (PPOS) 18:000 HDG=——

—BFTo MNVR= — —
117 °* 2B6NM 0+329
—F nx DINGO 19:54 o —

—PBxTKk(E) LO-00 Gs
wND 2z02T/ & ANP
—= RNP

FPL
103 °
—F i z=z BASER

— 24>
117 °
—F S zs DINGO
115 °
—l—ze HAM&A
HDGO7 5 °
—z7 (MECTOR}
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NAVIGATION REFERENCE SYSTEM

Page 146

(RNAV) aircraft and have special equipment suffixes. Most aircraft using Universal Avionics FMS
have IFR approved installations and, therefore, fall under the above definition. The FAA High
Altitude Airspace Redesign (AC 90-99) uses the Navigation Reference System (NRS) of

waypoints enabling capable aircraft to fly point-to-point navigation or RNAV.
The waypoints defined under the Navigation Reference System are included in the SCN 80X

By definition, aircraft navigating by IFR approved GPS are considered to be area navigation
navigation database.

Navigation Reference System
Waypoints every 30 minutes of latitude and every 2 degrees of longitude

{Grid origin is at the Equator south of Greenwich, England)
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NRS waypoints are entered manually by typing in
the waypoint identifier, pressing the ETER key,
verifying, and accepting it. Refer to appropriate FAA
documentation for further guidance on using the
Navigation Reference System.
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VERTICAL NAVIGATION OPERATIONS

Six waypoints are available under the VNAV function and additional waypoints are available
through the flightplan pages. Descent through a holding pattern and enhanced VNAYV interface
between enroute and approach are available. The VNAV page will display the vertical speeds
required based on present ground speed to obtain the target altitudes at the VNAV waypoints.
When a target vertical speed is entered, it will also display Top Of Decent (TOD) with distance and
time to top of decent and Flight Path Angle (FPA).

Aircraft deviation from the vertical flight path is output to the flight guidance system vertical
deviation indicator (VDI). Scaling of the VDI is EFIS and phase of flight specific.

Enroute VNAV profiles may be flown on many aircraft while coupled to the Flight Guidance
System (FGS). The FMS computes a Vertical Pitch Command that is recognized when VNAYV is
selected on the FGS Mode Select Panel.

The VNAV mode will be exited and all vertical waypoints will be canceled if any of the following
conditions occur while in the VNAV mode:

ADC altitude becomes invalid

ADC altitude is not baro-corrected below 18,000 feet
ADC is deselected

A manual altitude is entered

POSITION UNCERTAIN message appears

Selected Crosstrack Mode is activated

Cancel VNAV line select key is activated

Crosstrack deviation becomes greater than 12.5nm
Enroute FPL gap is encountered

Enroute/Approach VNAV waypoint gap is encountered
A valid vertical leg does not exist after sequencing a Hold Fix

If any of the above occurs prior to entering a VNAV leg, the VNAV page will not be canceled and
the VNAV data on the page may be used for planning purposes.

Should any target vertical speed value be rejected, a message will be displayed at the top of the
path VNAV page giving the reason.

VNAV provides for a complete overfly of the descent waypoint prior to descent and a level off prior
to the level off waypoint.
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VERTICAL NAVIGATION

TOP OF DESCENT (TOD)

[-)r;spcgrjt Maximum
Flight Path
(TOD) Angle

h / Current Flight Level

Vertical
Speed Too
Low

Vertical
Speed Too
High

Current
Vertical
Speed
Required

Initial Level Of Descent

Vertical
Waypoint
(VWPT)

Two minutes prior to TOD — TOP OF DESCENT

Fifteen seconds to TOD — VPATH CAPTURE

Fifteen seconds to VWPT — VERTICAL WAYPOINT ALERT
Level Off calculated to be level prior to VWPT
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VERTICAL TO (VTO)

Current Flight Level

- P

Vertical To
Intercept Point Vertical
Waypoint

(VWPT)

Initial Level Of Descent

“Vertical To” intercept point ahead of aircraft to allow ease of capture
Fifteen seconds to VWPT — VERTICAL WAYPOINT ALERT
Level Off calculated to be level prior to VWPT
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VNAV ERROR MESSAGES

The following error messages will appear on the VNAV page whenever an invalid entry is
made in the TGT V/S or altitude data fields.

ADC ALT INV — 1 Aircraft altitude is < FL 180 and only pressure altitude is available, or 2 ADC
altitude is failed

APPR ALT — RESTR — An altitude entry for an approach waypoint that violates the database
constraints is entered

CLEAR MAN ALT — A manual entry for altitude was made on the ADC status page
CLR SXTK — Aircraft is flying a selected crosstrack distance prior to VNAV activation
CLR XFIL ALT — A VNAV plan is defined, but crossfilled altitude is being used by the system

FPA TOO STEEP - Flight path angle is steeper than maximum FPA configured at time of
installation

LEG RESTRICTION — Entry is attempted when the active vertical leg is a GAP, HA, FA, CA,
VA, HM, HF, or Pl leg that does not have an altitude constraint

LINK NAV/FPL — VNAYV distance is invalid because the VNAV plan is not linked to the
guidance legs

NO ENTRY — APPR — Entry is attempted for an approach waypoint when the approach is
active

NO ENTRY — HOLD - Entry is attempted during an active vertical holding leg
NO ENTRY — VERT - Entry is attempted when the aircraft is in active VM or FM leg
NO VWPT ALT — VNAV distance is invalid because the VNAV TO waypoint is undefined

TARGET V/S HIGH — Value exceeds 6000 fpm or maximum flight path angle programmed in
configuration module.

TARGET V/S LOW - Entered value is less than minimum required value

VPATH CAPTURE — Appears 15 seconds prior to TOD point or any other VNAV waypoint to
indicate intersecting vertical waypoint

XTK TOO GREAT - Current crosstrack is > 12.5nm.
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Press (WAlto display the VNAV definition page. The VNAV PATH 1/2 N
cursor will default to the TGT V/S line. T6T v/S

—2100] =

: PPOS —f

TACUB ) x 9189 B —
- = —1563
¢ LIPTE x 6781 —

VTO=— —

To create a Top of Descent point (TOD), first
determine a bottom of descent and altitude. Then
press the line select key for the VNAV TO waypoint
and select the bottom of descent point from the list.

VWPT SEL 1/2

Y

EASER
DINGO
TACUBE
LIPTE
WASON
CALLS

Select the reference number for the desired
waypoint from the list, and press ENTER .

i
2
3
4
5
1]
rd

RETURN= =——

The cursor remains over the waypoint to allow an VNAV PATH 1/2 H
offset to be entered, if desired. This will move the
vertical waypoint. With “ - “ the waypoint is moved to

a point prior to the FIX and with the “ + ” the ¢ PPOS R
waypoint is moved after the FIX. The (£]key x
toggles the “ + " and “ - “. CTPTE e

Press ENERland the cursor will move to the altitude

entry field. ALT field entries can either be in altitude VNAV PATH 1/2 M

UfS
or flight level. If 4 or 5 digits are entered, the entry [l o
will be interpreted as an altitude. If 2 or 3 digits are . PPOS B -
entered, the entry will be interpreted as a flight level __._° _3s3s
and, once the Bl key is pressed, the letters “FL” e LS 0000
will be inserted ahead of the digits. To enter 850 x LIPTE x 67818 —
feet, it must be entered as 0850 or the FMS will VTos — —

consider it a flight level.

Press ENEand the cursor will move to the TGT V/S VNAV PATH 1/2 H

field. a0

x PPOS L
——. =" -5553

DINGO -10 @13000B—
——. =" —1148
¢ TACUB x 9189 B

VTO= & —
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A VNAV MENU allows for creating a DEFAULT VNAV MENU
TGT V/S. The TGT V/S can be changed as desired DEFAULTS
on the VNAV PATH page without affecting the
default value. The TGT FPA field is used for
interface between the enroute VNAV and approach
VNAYV and is covered latter.

RETURN= — —

The distance and time are computed to the TOD VNAV PATH 1/2 M

and the FPA of —2.95° will be displayed. Once the TaT v/s

FPA is calculated it becomes the criteria for the il 10D 67 . 1nm/0+10 o oo
descent. Changes in ground speed will result in the |G LA | -

TGT VIS changing in order to fly the FPA. M LIRS This®T eilooo ™

Z1.9NM -—0.79° —-559
—F nx TACUB x11172 B —

—pB= VTO=F —

A holding pattern entered in the flight plan between the aircraft and the TOD will result in
cancelation of the TOD calculation. An attempt to reenter the TOD information will result in a LEG
RESRICTION message being presented. No TOD calculation can be made until the aircraft is
past the holding pattern or the holding pattern is removed from the flightplan.

To create a vertical profile by entering followon

. . : VWPT SEL 1/2
waypoints, start by pressing the NX line select key.

Additional vertical waypoints are created by using - e
the line select keys following the NX line select key |G GEElAa 32 LIPTE
4 WASON
and on page 2. — .o DINGO -10 5 CALLS
B
7

CALLS
POCIE

— B Nx

—]— RETURN= —|—

Enter the reference number for t.he next.waypomt VNAV PATH 1/2 H

and press ENTE) . Complete the field entries in the TGT v/s

same manner as in creating the TOD. il TOD 39 4mu/0+06 _;23‘35’ -

—BESrFr PPOS = —
13I1NM -2.04°" -1450

—E= 1o DINGO -10 @13000 51—

21 . 9NM ° — 559

- T ACUB ﬂn 91 1000) -

—= VTO=— —
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Distance, FPA (flight path angle), and VSR (vertical VNAV PATH 1/2
speed required) have been calculated between the TaT v/s
TO VNAV waypoint and the NX VNAV waypoint il 70D 30.3uu/0:05 2. 55 ¢ [

—PFFrr PPOS . —

12Z2NM —2.19"° —-1562
—EFSTo DINGO —-10 @13000 54—
21 . 9NM -0.86"° -612
—Fnx TACUB @11000 51—

—= VTO=— —

A total of 6 VNAV waypoints can be created in the

VNAV pages. Two on page 1 and four on page 2. VNAV PATH 2/2 N

2. 3INM
—EBS+3 CALLS
0. ONM 0.00°"7

—pB+a4 CALLS

8. 9NM -3.18" 248

The CNCL VNV (cancel VNAV) line select key is —B .1 LIPTE ~ x 755
available on page 2. T LASON *-00°  Tia7
523

H3
2 @b SNW s;

(%] P DE LA

5
[¥,]
o]
(=]

—[=—«CNCL VNV

Direct entry of VNAV altitudes may be made in the cpL 6/11 M

flightplan. Adjacent to the flightplan waypoints are 083° 44.0NM ALT/FL
dashed lines that can be selected by the adjacent —_zo SALOM :

line select key for entry of an @ altitude or flight — 21>

level. Waypoints selected and their altitudes will . cehC”

automatically appear on the VNAV page. 103"

—F s z3 BASER
115°
—EFSza DINGO

Two minutes prior to the TOD, the “TOP OF MESSAGE 1/1
DESCENT ALERT” message will appear and
remain on the message page until passing TOD.

\—|—TOP OF DESCENT ALERT

RETURN- = —|

NOTE: For aircraft with flight guidance capable of coupling to the FMS VNAYV, to capture FMS
VNAV the pilot must first acknowledge the TOP OF DESCENT ALERT message, and
then arm flight guidance VNAV.
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Fifteen seconds prior to the TOD, a VPATH
CAPTURE message will appear indicating capture

Page 155

of the vertical path. = " CAPTURE

DE

Fifteen seconds prior to a vertical waypoint (not the
TOD) the VERTICAL WPT ALERT message will be
presented.

VDEV and an indication of deviation, in feet, above

SCENT ALERT

RETURN= — —

RETURN+ — —

or below the programmed flight path will replace the VNAV PATH 1/2 W

TOD. The HSI vertical deviation indicator will display | .

this deviation if the aircraft is capable. Vertical VDEV 72

steering signals will be provided to a compatible < s

FGS. —PB o0 DINGO -10 @13000—
21. 9NM -0.86" - 604

—BFnx TACUB

@11000 S8—

VTO=F —
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VERTICAL DIRECT TO (VTO)

To access the Vertical Direct To mode on the VNAV VNAV PATH 1/2 H

PATH page, press the VTO line select key. This TeT v/s
mode allows for creating an immediate descent FPA [y N -
to a vertical waypoint. If the VNAV waypoint has not | liiaats -
been previously created, create the VNAV waypoint | Sy 0" erizeo >
by pressing the VNAV TO line select key and define .—°  —252

the point —B8nx TACUB @11000 B8

- VTO= —

The VERTICAL TO list page will display a listing of VERTICAL TO 1/1

all defined VNAV waypoints. Enter the reference Lo T vsk
number of the desired waypoint in the cursor field to FPm
proceed vertically direct to the VNAV waypoint. After L e 0 artzso -7se R
=] is pressed the display will change back to the s LIPTE x 7557 -959 E—
VNAV descent page. P RSSO  am

= CALLS X 5236 —-995
RETURN=— —

The TGT V/S will be the vertical speed required that VNAV PATH 1/2 H
is displayed when VTO was selected. The VTO line VPATH TGT Ei?
select key is still available to establish a new vertical [SEEEE——— 26 IR )
clearance. —Mr PPOS - -
127 NM —859
—pBE= 10 GEN @FL250 F—
Using DTO or the DTO Holding Fix feature will not 84 . 5NM ° -1097

cancel the VNAV mode for waypoints prior to TOD.  [mm i @11000 gy

—= VIO — —

0. 0ONM
—BS+a CALLS

[¥¥)
;o

Pressing the CNCL VNAV line select key on VNAV VNAV PATH 2/2 H

PATH page 2 at any time will cause the mode to o -t

cancel and VNAYV displays will go invalid. To PR 2.00° -2s590

continue the descent simply press VTO line select i +2 WASON 2977

key then the ENERkey . —B.: CALLS x 5236
2

1
[®y

—[=—«CNCL VNV

CAUTION: Once a descent is commenced, entering a higher TGT V/S to comply with a “best
rate” clearance from ATC may result in the aircraft leveling off and proceeding to a
newly computed TOD and FPA based on the higher descent rate. If ATC request a
“best rate” descent, DO NOT use FMS VNAV.
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VNAYV DESCENT IN HOLDING

When a holding pattern is inserted into a flight plan, a holding pattern entry altitude may be
programmed at the holding fix. VNAV descent to the holding point entry altitude, prior to entering
the hold, may be performed by creating a TOD or by using VTO as with any enroute waypoint.

Once a holding pattern is programmed and armed, a (HOLD) waypoint field will be inserted into
the flightplan. To descend during the holding pattern, a (HOLD) altitude must be programmed for
this waypoint in the altitude field of the FPL or VNAV page that is lower than the Holding pattern
entry altitude. This allows descending to the holding fix with VNAV active and descending to a
lower altitude during the hold. Since the holding pattern legs may vary due to wind and changing
airspeeds, a fixed VPATH calculation to the lower altitude is impractical. The lower holding pattern
altitude will represent a level VNAV path and the initial vertical deviation in the hold will equal the
difference between the entry altitude and the holding descent altitude. Depending on the vertical
scaling of the particular indicator or EFIS, this may result in a full scale down deflection of the
VDEV indicator when the difference between entry altitude and the lower (HOLD) @ altitude
exceeds the scale of the display. Vertical Deviation Scaling (feet per dot) is determined by the
display device and may be different for Enroute, terminal, and approach modes. Consult the
Aircraft Flight Manual or Supplement for the specific scaling. As the aircraft descends during the
hold to the (HOLD) @ altitude, the deviation will decrease to centered deviation when reaching the
level VPATH of the (HOLD) altitude.

In installations that provide coupled VNAV enroute operations, the FMS will provide vertical
steering to the entry altitude and subsequent vertical steering in the hold at a constant vertical
speed of approximately 650 feet per minute. Pitch steering commands to Flight Guidance
Systems with coupled VNAV will provide smooth transitions during the hold entry to hold descent
path change and level off commands when the lower altitude is reached.

CAUTION: In installations that do not provide coupled enroute VNAV or when pilots choose not
to use coupled enroute VNAV, but are provided VDEV displays, the pilot must use
great care to avoid excessive descent rates caused by trying to push the nose of the
aircraft over in an attempt to center the vertical deviation indicator (VDI).
Recommend disregarding the VDI when using a manual descent or use vertical flight
guidance mode; selecting either VS or IAS as appropriate to descend to the holding

altitude.

NOTE: SCN 80X cannot fly a descent in a procedure turn. A manually controlled descent by
the pilot will be required to fly a procedure turn approach transition that requires a
descent.
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To descend in holding, first create the holding NAV 1/3 W

pattern or use holding pattern from the NAV HOLD ARMED

database. A holding pattern cannot be created in an | 21:24) HDG- Qg
active VNAV leg. At the (HOLD) waypoint enter the | =k : MNVR= ——
desired altitude. The altitude must be equal to or - MRLETEN APP

less than the hold entry altitude. —
—EExTK(T) L 1.4
wND zosT/ =8

To activate the VNAV leg during the hold, the VNAV PATH 1/2 H
vertical entry of the holding pattern must be via an — T |
active VNAV leg. In other words, by either a VTO to i EE——

the holding entry waypoint or TOD VNAV leg that -~ PPOS -
goes to the holding entry waypoint, VNAV must be |G EELELas ' @ 8500 B —
active prior to entering the holding pattern. If you're |z R -

entering the holding pattern at your current altitude,
then starting the descent once established in

holding, use the VTO function and initiate a level VTO
VNAV leg to the holding entry waypoint.

VERTICAL TO 1/1
sl LALYEEN TPTE VS5R Bl—

FPM
—F51 LIPTE @ gsoo -1147 Bl—
2 LIPTE X 7557 —-1720

e EFY1L X 5977 —-1461 gl

4 CALLS X 5236 —-1404
—B5 CALLS X 5236 —-1404 QM—
£ POCIE @ 1600 -1378

RETURN= = —

VNAYV cannot be initiated if the aircraft is established in holding; a pilot controlled descent must be
used. Once the aircraft exits the holding pattern a TOD NAV leg or VTO NAV leg may be initiated.
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Once in the holding pattern the VNAV page will VNAV PATH 1/2 N

show the aircraft in a descent. The VDEV will e T6T v/s
represent the altitude remaining during the descent o oo
and will indicate “0” once the altitude has been —BWg_PPOS ——
reached. ——m_[lﬁ'?E Sl

4. 5NM 2.00°7 -1219
— S nx WASON

The VDI of the pilot’s flight display will show the bottom of FR HOLD®
the descent and will center when the aircraft reaches that 308
altitude. The FMS will command to the flight director and o
autopilot to descend at approximately 650 feet per minute
rate of descent. The pilot must follow the flight director or
use the autopilot VNAV during this operation. To follow the
VDI will result in an excessive rate of descent. For advisory [Esges ' B
VNAV, the pilot should use the flight director with vertical boe
speed selected and the altitude select set to the final
holding pattern altitude. STk LO.05 rm

During the holding descent the NAV page will show NAV 2/3 H
the aircraft in holding, but will not indicate that HOLDING
VNAV is active. S LTPTES HDG~ B

—F 1o MNVR= — —
124" 5. 0NM ACT
s LES LY APPR= " —

—BxTk (T) LOo.99

TAILWIND 5
—PFwinD 18971/ 7
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ENROUTE VNAV

Enroute VNAYV is an FMS tool designed to establish a flight path angle to minimize power
adjustments during descent.

The vertical flight path is based on a target flight VNAV MENU

path angle set by the pilot under the VNAV MENU. DEFAULTS

The pilot can set the target flight path angle (TGT T6eT v/s
FPA) between 0.00° and 9.00°. During installation a —2395’ Bl
maximum of less than 9.00° can be set in the FMS %3 00 T

configuration. The pilot will set the TGT FPA
according to the descent characteristics of the

aircraft. Recommend starting at -3.00° and adjusting
as necessary.

RETURN= — —

When an approach transition or, in some cases, a _FPL 8/11 W
STAR procedure is entered into the flightplan, the TACUB N s e

FMS will calculate vertical crossing altitudes based
on the TGT FPA entered by the pilot.

x7557 Bl—
x5977 Bl—
x5236 B8 —
*RNV 11L~* = —

An “X” preceding the altitude in the flightplan and on o
the VNAV page indicates the altitude was calculated - ;E:\' P’gi 3’2 H
by the FMS. —PB+1 LIPTE x

4.1NM 2. 00°
—F5+z WASON

2. 3INM
—EB+=z CALLS

0. ONM
—BES+4 CALLS

E3
WIN AN SN
[ b = SE LA
WW =2 i@
B Fd =W ~un

W
W
[y =]

—[—+CNCL VNV
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Glideslope Crosses
CALLS at 5236

@ LNAV only
123 % —=e-303° ]230

6000’ RWIIL
~~~~~ M*  TCH 55
| . 1 - ! .9l0. . TDzE 2599’
15.4 10.4 8.1 6.1 0
FACF or
Capture Fix

The FMS will use the approach segment, final

approach course fix (FACF) or approach capture fix . ::‘:‘" Pf\IHlf"z E_|24 85
and pseudo glideslope crossing altitude to back —R+1 LIPTE - x 7557
calculate the enroute VNAV flight path angle. To T wAson 9% 5877
calculate this starting point, the approach database |t i Z i i3
glideslope is projected by the FMS and where that - * o
glideslope crosses the approach capture fix, in this —R+4 CALLS 3236
case CALLS intersection, an altitude is calculated, — 1 «CNCL VNV

5236. This altitude is used by the FMS enroute
VNAV to start the back calculation of waypoint VNAV
crossing altitudes. Database altitude restrictions, “at,
at-or-above, or at-or-below”, are entered into the
calculation to insure these restrictions are not
violated. These altitude restrictions may result in the
FMS creating an angle that is different than the TGT
FPA entered by the pilot.

*RNV 11L=
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VNAYV Transition

The Altitude Of The Aircraft Must
Be = + 100 ft Of The Approach
Glide Slope Altitude Or Loss Of
Approach VNAV May Occur (

Set For 3°
A

Approach Transmon

/

\\ e 5\0@8 /

05000 " FAF

MAP +
+ |

-———————‘
- mm mm Em o= o

! | Approach 1 Enroute
: ' VNAV VNAV . :
RW11L POCIB CALLS WASON LIPTE
2633 4600 X5236 X5977 XT7557

It is possible for the FMS enroute VNAV to interface directly into the FMS approach glideslope.
Since the termination point of the enroute VNAYV through the approach transition is at the start of
the approach glideslope, the capture fix, the FMS should drop the enroute VNAV and immediately
activate the approach VNAV. For the transition to be successful the aircraft must be within plus or
minus 100 feet of the transition altitude, in this case the transition altitude is 5236 feet MSL.

It is possible to manually enter an enroute VNAYV transition waypoint altitude that is
below the FAF altitude. The VNAYV leg following this lower altitude will be calculated by
the FMS as a climb, which the FMS cannot do. The result will be a cancellation of the
approach pseudo glideslope.
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Page 163

For a STAR to contain enroute VNAV calculated altitudes, the STAR must contain at least one
VNAV restriction, “at, at-or-above, or at-or-below”, as a starting point. Most STAR procedures do
not contain attitude restrictions; on expect altitudes which do not meet the criteria of an altitude
restriction. Altitude constraints must come from the NAV database or pilot database. From that
altitude the FMS uses the target flight path angle to begin the calculation of the VNAV path. The
FMS, using the approach transition or STAR altitude restrictions of “at-or-above or at-or-below”,
will create windows over waypoints with altitude restrictions. The FMS will calculate its vertical
glidepath to fly through these windows. If the bottom or top of a window restricts the originally
calculated flight path, the FMS will create a new FPA for the affected segments that will
accommodate the altitude restriction, and then begin the flight path angle from that point. A pilot
altitude input will further alter the windows, but cannot be used to create a VNAV path where none

was created by the FMS.

ALTITUDE WINDOWS
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‘EN a3 depicfed fo HURLR. EXFECT ILS Rwy 24L approach.

Fram over GIVET via heading 2607 and 10SS localizer courae fo GaAMDI,
1hen a3 depicted To PALAG. EXFEGT ILS Rwy 24 R approach.

25L | From aver GIVET via LAX F-068 fo FUELR. EXFEGT ILS Rwy 25L approach.

25R

From over GIVET via LAX R-088 10 DYMMO, Then via heading 255 and
IGFM loodlizer gourae fo MUSIK. EXFEGT 1 25F approaen.

NGRS GRAMM hold lsa lsaath

The KLAX CIVIT FIVE ARRIVAL contains many altitude restrictions and, therefore, when entered
into the flightplan will result in an enroute VNAV path being calculated.
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TARGET FPA
KLAX CIVITS ARRIVAL RWY 25L Top

FUELR ~ TAROC EDDSO RUSTT
DYI\/IMO KR,?\IN CI\g/IT At or gxbove GR,?I\/II\/IE
L 15,000’ 4
: & 1 AtorAbove i 17 3 I\+
. Between : =
12, @oo | |
9700 &9 00@ )

Atori\bove. ; :
o0 I I\J Between
| + KQFJ Between F1|'71(?(§)0§L
{l\ 15,000" & 14,000’ ’

~b At or Above
At or Above 10,000’

8,000’

The FMS enroute VNAY tool will use the altitude restrictions of the CIVIT FIVE arrival to create
altitude windows. The enroute TGT FPA must fall within these windows or the FMS will recalculate

the angle to fit within the altitude restriction windows.
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It is possible to create a top of descent that will merge into an enroute VNAV and then transition
into an approach pseudo glideslope as depicted below.

KLAX CIVITS ARRIVAL

Vertical Profile

VNAY PATH 1/2 H . FPL
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TOD 147um/0+23 . 228"
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Altitude restrictions may result in the enroute VNAYV creating angles other than that of the TGT
FPA. The examples below show three flight path angles.

At Or Belo

r Above

30
20
1.5°

At Or Above

At Or Below

>

At Or Above

At Or Above

—— 30
\+ At Or Above -
—_ 15°

At Or Below
J/F — 3

\ At Or Above _ 2
—_— 15°
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ARRIVAL PROCEDURES

Using the FMS during approaches is discussed in detail in the FMS approach section. The
following is a brief overview of the arrival.

With the aircraft more than 50nm from the arrival NAV 2/3 M
airport and an FMS approach in the flightplan, a
subdued APPR will be presented at line select key | Es 16:24) HDG> R
3R. - L
1027 S5E.ONM 0+ 08

—Bnx BASER 16:40

—BxTk (E) R 1-7 Gs
TAILWIND
—PF winp zor1/

Within 50nm of the runway threshold and with an
approach entered in the flightplan, the ARM APPR
line select key is made available. —_Jr= GBN : HDG- B —

— B TO MNVR=— —
115 ° 5. SNM 0+00 ARM
—ESnx DINGO 16:41 APPR=—|—

H

—F xtk (E) Lo-01 GS 400 Bll—
TAILWIND 0 ERG 104 °
— EBRWNIMND 157"T,"‘f & TKE ROOO"

Pressing ARM APPR line select key will present the

TUNE APPR line select key if NAV radios are Nevr armes
required for the approach, are not already set to the | RSt 18:01
correct frequency, and are remotely tunable through

the FMS. When 30nm from the threshold the system REALs 15509
will auto arm the approach if not previously -

manually armed. Line select key 3R will then s (T) RO-oL es
indicate TUNE APPR if the NAV radio are required. ) RNP

A subheading of is presented.

When with in 30nm or if the approach is manually
armed, the FMS will change the CDI scale from enroute
(E) to terminal (T).

With remote tunable radios, pressing the TUNE

NAV 2/3 M
APPR line select key will tune the radio to the APPR ARM Ei

approach reference facility, and then change to ACT | St 16:40 HDG~ gy
APPR. If NAV radios are not remotely tunable or the | EZae MNVR= — —
NAV radio is already tuned to the approach facility, W Ot acus ™ 10t 9% ArPRs I

ARM APPR will go directly to ACT APPR. At the
same time the NAV receiver is tuned, the system

—Bxtk () Lo.o0=s GS >ag B
HEADWIND > BRG 117°

will deselect any sensors not meeting approach —BSwinp 1987/ 6 TKE RooO° B —
criteria. If an RTU is installed a TUNE APPR line

select key will momentarily appear, otherwise, the ACT
APPR key will be presented.
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APPROACH ACTIVATION

When to use automatic and manual approach activation is covered in detail in the Approach
Operations section of this manual. Approach activation is characterized by two changes in the
interface to the aircraft flight guidance system and EFIS or flight instruments. The FMS will output
expanded left/right deviation signals and pseudo glideslope, and the XTK (T) (Terminal) changes
to XTK (A) (Approach) changing HSI scaling to .3nm full scale deflection.

ENROUTE TO APPROACH VNAV

The procedure for the aircraft to perform a flight director/autopilot coupled enroute VNAV to the
approach VNAV transition is covered in both the VNAV and FMS Approach Operations section. If
not done correctly, a VNAV disconnect may occur when the approach activates or is manually
activated by the pilot. This automatic VNAV disconnect is intentional, and provides protection from
a sudden pitch-over or pitch-up to capture the final approach glidepath. In these cases the flight
director will automatically change from VNAV to PITCH HOLD mode. See FMS Approach
Operations for more information.

When the FMS goes into the approach active mode, NAV APPR 1/4 H
two NAV APPR pages are added. NAV APPR 1 will | A oG-
present the approach waypoints with distance, ,
altitude, and glideslope angle. Winds will be ol POCIE 20007 z::f* —
presented in magnetic degrees and VDEYV (vertical — B nx RW11L= 26331 APPR= = —
deviation) display distance above or below the om [ — Lar B
glideslope. ;ﬁ'H |:; 1 ~:« 8 ° ,} ) 5_5 .a.;d P 0-.08
— B VDEVWV +23 RHNFP 0-50 B —

The lower section of the NAV APPR 2 will add NAV APPR 2/4 H
VDEV and VSR information. The VDEV will now HDG SELECT

: . . : —PB®rr INBOUND HDG= &~ —
emulate a glideslope i.e. deviation will decrease as
you fly towards the glideslope and then give you —To C ) 6F 7| MNVR- B —
vertical guidance down to the runway. W oocTR . 26000+ APPR- BN —

—B S xTk (A) R 1.5 VDEV +23 80—
XWIND L 8 : 142

— B winp 177 °/

NOTE: While approach is active, the winds are presented in magnetic degrees and the
crosswind component (XWIND) is calculated.
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At the FAF (Final Approach Fix) POCIB, inbound,
the CNCL APPR option line select key will
automatically change to MISSD APPR option.

Page 169

NAV APPR 1/4 M

KTUS RNV 11L

— B Frr POCIB 4600rv| HDG=— —

—F 1o MNVR= — —

MISSD

—BF S nx “EOA= APPR= — —

—PF x7k(A) LOo-01 Gs 137 Bll—

WND 188 °/ 0-08

—PF vDEV +23 0 -50 ol —

In the event of a missed approach, the FMS offers

the option of flying the missed approach procedure NM
through the FMS. All “Missed Approach” waypoints [ e
(MAXX or RWXX) and "Missed Approach" holding —B 0

waypoints are automatically designated as "Fly . GErerT)

Over" waypoints. If the approach linked to the flight

plan is navigation database defined, the published B x7k (1) Lo-00

missed approach procedure is included with the —

approach; if it is pilot defined, during creation of the
approach, the missed approach procedure can also be
defined. In either case, when you press MISSD APPR,
line select key, *EOA* is deleted from the NX line of the
NAV page and the fist waypoint of the missed approach
is entered. The aircraft will continue to the missed
approach waypoint followed by the first leg of the
missed approach procedure. On aircraft with a go-
around mode interfaced to the FMS, pressing the go-
around button while the MISSED APPROACH option is
displayed will remotely press the MISSD APPR line
select key.

wND 1997/ &
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Upon touchdown, the LANDING summary page will LANDING 1/2
be displayed. This is triggered by a 3 second input e
from the squat switch. TAKEOFE e

TOTAL 2+35

INITIAL 5500
ONBOARD 2368
USED 3132 Les

Press the fex]key for landing page 2. This page will LAND POS 2/2
provide Iat/Iong.for NAYV sensors to FMS best N HsL Pos o TR5t.sRo e
computed position. W 112 08.87 W 112 09.28
— i1 DIFF M oo 00 -40
w 000 00-.-41
From the LANDING page only the MSG and TUNE —B 1rs1 0.5

pages can be accessed and still return to the —PB+<GNSS1 0.0
LANDING page. Once any another function is

selected, the L ANDING pages cannot be accessed. | M-
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POWER FAILURE PROCEDURES

These procedures are to be followed after electrical power is restored following a power failure or
interrupt to the FMS. This may include a simultaneous power loss to the GPS and other NAV

Sensors.
POWER FAIL

ros N 47 19.39
W 122 15.37

Ths 17:57

DURATION 0 MmN

=+ PRESS ANY MODE
— T T CONTINUE -

POWER FAILURE FOR UP TO SEVEN MINUTES

If the time span is less than seven seconds, the FMS, with no input from the operator, will power
up and display the same page that was in view prior to the power interruption.

If the time span of the power failure exceeds seven seconds but less than seven minutes, the
FMS will automatically power up and a page will be displayed.

1. Press the (M ]key to access NAV page 2. Check the FMS position and navigation sensors.

2. If the position is reasonable and GPS is in NAV, check NAV page 1 or 2 to verify correct NAV
leg.

3. Monitor GPS position until aircraft is back on track and the WIND on the NAV page stabilizes.
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POWER FAILURE OVER SEVEN MINUTES

The following procedure should be applied when electrical power is restored or if the system is
turned on in flight for the first time.

This procedure takes into consideration that the GPS will find the aircraft’s position. The time
required for this to happen depends on how long the system was without power and how far the
aircraft has flown from the shut down position of the FMS. The GPS will use its Almanac data and
its last known position to acquire satellites.

1. Press the P&Jkey. The system will run through the self-test and then display the Initialization
page. The latitude/longitude will be the coordinates displayed at the time of power loss.

2. Wait for the <GPS> to appear in the ID field, press the ACCEPT line select key to accept the
GPS position for initialization.

3. If <GPS> does not appear in the ID field in a reasonable length of time, enter the best estimate
of the aircraft’s position in the Lat/Long field. If radial and DME from a nearby VOR is available,
this can be used to initialize the aircraft position. Press line select key 2L for the DEFINE POS

page.

4. Once the system is initialized and the FMS position is accepted, press the (FPtJkey and reenter
the flightplan. The flightplan will not be found intact. It may be necessary to do a manual leg
change on NAV page 1 or 2 to insure the aircraft will rejoin the desired flight path as smoothly
as possible. The FMS will begin navigating immediately.

5. Monitor the FMS position until aircraft is back on track and the WIND on NAV page stabilizes.
6. Previously entered fuel data under the FeJfunction key will not be found intact. Following a

power loss, the current fuel on board must be reentered into the total fuel on board field along
with other FUEL page initialization information.

NOTE: Loss of power will cause the FMS screen to go full bright when power is restored.
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SYSTEM SHUTDOWN PROCEDURE

Press the (% key. In the overlay, press the OFF line select key, and then select the CONFIRM
OFF line select key. The FMS will shut down. It is strongly recommended that the FMS be shut
down by the normal shutdown method before removing power from the FMS by turning off the

avionics master switch or the aircraft’s batteries. Failing to do so will place the FMS in a power
failure mode.

PLEASE INCLUDE THIS ON YOUR CHECKLIST.

FMS STAND-BY MODE

When the standby mode is activated, the FMS will hold flight plan and fuel inputs for a
configurable time of 0, 2, 4, 6, or 8 hours. The FMS will power down, but the flightplan and fuel
inputs are saved. Press the P key and line select key 5R will present OFF/STBY. Select this line
select key and CONFIRM STBY will appear adjacent to line select key [5R].

Using the P50 will reactivate the FMS and, following
the power on self test (POST), a

POS STANDBY RESUME M5G

page will appear. Press any MODE key POS :: 133 %g . ig
(i.e. NAV, DATA, or FPL) to move to the P 17-30-55
initialization page. After initialization a check of the DURATION 0:01:13
flightplan and fuel pages will show flightplan and CHECK FPL DATA AND
fuel information will be present. Confirm the CONFIRM WEIGHTS
flightplan waypoints and confirm the fuel on board Rl TR A eee. Y

on FUEL page 1 by pressing the EXTER key.

It is recommended that the FMS be put in STBY if electrical power will be removed from the FMS
during engine start.
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RNAYV departures and arrivals are addressed in AC 90-100a. Aircraft may be qualified to fly these

procedures by either the use of GNSS/GPS or RNP. Most aircraft using Universal FMS are
qualified under the GNSS/GPS category. GPS RAIM integrity is required when flying the

procedure. If the GPS integrity annunciator light illuminates while flying the procedure, notify ATC.
For complete procedures to fly these RNAV arrivals and departures, refer to AC 90-100a as

amended.
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AIRCRAFT PERFORMANCE
TAKEOFF & LANDING

Page 175

The Universal Avionics FMS, for some aircraft, will provide a program to calculate aircraft
performance. With the aircraft performance database loaded, the performance pages are
accessed by pressing the PErdkey. Performance calculations may include V speeds, balanced field
length, climb and cruise, and other information. For Aircraft with an available performance
database installed on the FMS, procedures are as follows. (The examples are of an Advanced
Performance Database for a Learjet 60, but other database procedures are similar. Contact
Universal Avionics for a complete list of aircraft with a performance database.)

FMS containing a performance database will show on

the initial page a PERF DB line and a number that

indicates the aircraft for which the performance data

was created.

Before accessing the performance database,
complete FUEL page 1.

While on the ground, press [Eland the FMS will
automatically display the T/O PERF 2/4 page. For
the FMS to provide data to compute takeoff
performance, the aircraft must be on the ground.
The computed gross weight from FUEL page 1 is
taken and entered into the T/O GW field. If desired,
a manual figure can be entered. Press the ENTER key
to confirm takeoff gross weight and the cursor
moves to the BARO ALT field.

Confirm the existing entries or enter the required
information into BARO ALT, RNWY GRAD, SAT
TEMP, and RNWY LENGTH fields. Baro Alt and
SAT are taken from the ADC input. Runway length
is taken from entering the runway on the departure

page.

POS

— B INITIAL FPOS
ID <GN55>
47 26.74

INIT 1/1 ]

DATE

05-JAN-07 = |—
uTC

20:42:45—

W 122 18.46

MNAYW

FUEL

EASIC WT
15000
PAX(

1200
CARGO
500
ZFW
16700
GROSS WT
23200

T/0 GW

—— IPEAEE]L ==
221 53LES

EARDO ALT
— B T —FT

DATAEBASE
— B 18- JAN-(F
ERF DE

P
o [-ACCEPTRSE

EXPTITRES

Al12524

A DI0deeT) = —

1/5 ™

LES ALTERMNATE

6)@z00

TOTAL RESRVS
1500 B —

FUEL ONEOARD
6500 B —

PERF 2/4 H
KSEA 16L

RNWY GRAD
-] -
HEADWIND

——KTS @l—
SAT TEMP

e

RNWY LENGTH

T/0 PERF 2/4 M

T/O GW
—F 23165Les
23125LES

BARO ALT
4331
432FT

KSEA 16L

RNWY GRAD

HEADWIND
S5krs Bll—

SAT TEMP
15c Bl—

LENGTH
11901ev Bl —

RNWY
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A performance menu allows for changing the PERE MENU

temperature scale from Fahrenheit to Celsius and LEARJET 60 PW 305A

the runway length from feet to meters. It also allows |S=Ss i =
for selection of TAKEOFF or LANDING for out of — = «TAKEOFF

sequence computations.

—|—+«LANDING M =——

——«ETP/PNR RETURN= — —

Upon completion of page 2, the cursor will move to T/O PERF 3/4 H
page 3. Confirm the existing entry or enter the -

required information and the cursor moves to the RNWY COND

next field. Pressing the line select key adjacent to - DRY

the entry field will provide options for the field. Once
all fields are complete, the next press of the EXTER key
will advance the curser to the next page.

T/0 FLAPS SEL

RETURN= — —

T/0 3/4 M

RNWY COND ANTI-ICE
— [ DRY OFF B —
T/0 FLAPS ANTI-SKID
—pF s ON B —
RUD EBOOST APR/AUTOSP
—BF= ON
THRUST REV
— B STOWED

When all required information is entered into the

. T/0 PERF 4/4 W
FMS, the V; speed will be calculated and LEARJET 60 PW 305A
subsequent pushes of the EBTEJkey will calculate and | LSEEEEECISEEELELLEFATEINN -

T/0 N1

confirm Vi and V, speeds. With the Advanced — —ms 93 . 4% B
.'I-"F‘I

Performance Database data such as T/O Nland o
REQ FLD LEN are calculated. vz

—B———KTs
REQ FLD LEN
e 5660FT B —
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On some aircraft the V speeds can be entered
directly from the FMS to the EFIS airspeed
indicator.

T/0 PERF
LEARJET 60
—BE KSEA
.'I-". 1
—pF 135kTs

VR
—B145kTs

—F 153kTs

1eL 11901FT AVAIL

Page 177

4/4 H
PW 305A
T/0 N1
93_4% B —

REQ FLD LEN

The landing performance page will automatically
become available when the aircraft is within 120nm
of destination airport, but can be selected earlier in
the flight by going to the menu page. Pressing the
[ key will immediately present DG PERF 2/3.
The FMS will calculate an estimated landing weight
and place it in the LDG WT field. Accept this weight
or enter a manually calculated weight and press
ENTER

With an approach and runway selected, the APRT
ELEV field will be prefilled when the cursor is moved
to that location. The cursor will move through the
remaining fields as it did in the takeoff mode.

LDG WT

e ol 18825

18EZ25LES

LDG WT
—B 18624, es
1B624LES

LDGWT
— B DEST

FLAPS
—F «0

— 8
—|—¢20

—|—«40

Depending on the aircraft type, further V speed
adjustments can be made. In this example, an
additional 5 knots are added for wind gusts.

LDG PERF
18542LES
KTUS

LDGWT
— B DEST

FLAPS
——«0 154KTS

—[|—+8 150KTS

145KTS

VREF
137KTS

Procedures may differ for calculating performance for different aircraft types.

5660rT H —

2/3 M

APRT ELEV

257 B

3/3 M
VAFPP
150kTs B—
ADD ON
OkTs Bl—
VTGT

3/3 M
VAPP
149%k7Ts B—

ADD ON
S5kTs Bl—
VTGT
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FMS REMOTE TUNE

On aircraft with remote tunable radios, the FMS can be used to tune radios.

Press the TUNE function key to bring up the TUNE TUNE 1/1
page. CoM 1

When configured to 8.33 kHz spacing during
installation, three spaces to the right of the decimal
place are presented.

To preprogram frequently used frequencies, press TUNE
the ENTE key and the cursor moves to preset
frequency 1. Enter the desired frequency and press
The cursor will then move to frequency 2.
Proceed as with preset frequency 1 until the four
preset frequencies are filled and... 124.400

118.300
119.000

COM 1

...when completed with frequency 4, press the TUNE 1/1

key and the cursor moves to the ACT field.
coM 1

1 123.800
124.400
118.300
119.000

The frequency ACT or activation field will, when a

. : TUNE 1/1
frequency is entered, tune the selected radio.
COM 1 COM 24— —
Enter the desired frequency and press the key. acTIFEEEDD] NAV 25—
When the frequency stops blinking and ACT 1 123 800
appears, the selected radio is tuned. The radio 124 .400

118.300
119.000

display will reflect the new frequency.
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To use the preset frequencies, enter the desired TUNE
preset line number (1 —4) and press

COM 1

L
123.800
124.400
118. 300
119.000

The selected frequency will appear in the ACT field

and be tuned. TUNE /1
1, COM 1
The frequency previously in the ACT field will move APV 124. 400]
to the RCL or recall field. If this frequency needs to L |REL32L-200
be recalled, press the RCL line select key and the 124400
RCL frequency will appear in the ACT field and be ﬂg . 388

tuned. The RCL frequency is replaced by the
frequency in the ACT field when it is superseded.

Use the line select keys to select the desired radio.
Only those radios that can be remotely tuned will
appear next to line select keys.

For ADF and NAV radios, entering the identifier by LIST 1/10
the [LsT/key or direct entry... Vors # @ | PLNo = —

CEN 158 LANG
CI15 167
CuUs 169
cCuu 79
DEL 115
DUG 186
ELP 179

i
2
E
4
5
[
7

...will result in the frequency being entered into the

; TUNE 1/1
frequency field.

1 NAV 1 COM 2=——

1 aAcTiREIPLN | NAV 2= ——
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SCN 802 and 803 imports communication frequencies through the NAV database. To access the
frequency database, with the cursor in the COM frequency field, press the LIST key.

Depending on the phase of flight, a list of frequencies will appear over several pages. Entering the
number of the desired frequency in the cursor field will enter that frequency into the COM
frequency field.

Following are screens presenting selected phases of flight.

In the phase, the FMS lists LIST 1/ 3
frequencies from the closest airport with in 50nm. COM  SUGGESTED
Power up or changing the flightplan will cause the PRE DEPARTURE # &
FMS to enter the phase. SE. &-000

i
2
3
4
5
B
7

9.900

RETURN= —|—

The phase is entered when the aircraft LIST 1/ 6
is more than 15nm from the departure airport, but COM  SUGGESTED

. ) ENROUTE #
less than 40nm from the arrival airport. KZSE ACC 126.600

KZS5E ACC 2.650
KZ5S ACC E- =
ACC 35.-.525
ACC E-550
ACLC 2 300
ACC ?

|
1

1]

[V,

aR RN
NANNKN

1]
mmmm

A

RETU RN=——

The ARRIVAL phase is entered when the aircraft is with in 40nm of the arrival airport. Frequencies
are from the flight plan arrival airport or, if no arrival airport in the flight plan, the closest airport
with in 50nm.

The phase is entered when the aircraft
transitions from flight to ground. The FMS lists
frequencies from the closest airport with in 50nm.

i 11 E8-300
i 119.000
124

RETURN= — —
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DATA FUNCTION PAGES

DATA 1/4 is the database menu page.

C . DATA 1/4
It allows access to the navigation database, pilot
database, company database, and disk or DTU N “NAV DATA CABIN DISP- gy —
operations. —— «PILOT DATA

PERF, UNILINK AFIS, MFD DISP, and CABIN DISP | ™= Aacieatl

line select keys will be displayed on aircraft that —_J DISK

have these options. The MAINT line select key is a —= MAINT= — —
maintenance function and allows access to the
configuration mode.

The MFD DISP line select key (not shown) allows
selection/deselection of the progress data on the MFD
in Pro Line IV installations.

NAVIGATION DATABASE INTERROGATION

To interrogate the contents of the navigation

database, press the “NAV DATA” line select key. DATA 1/4
—|—«NAV DATA  CABIN DISP-»— —

——+«PILOT DATA
—|—+«C0 DATA
—|—«DISK

—= MAINT=— —

The DATA/NAV page allows access to airports and DATA/NAV 1/2
waypoints by identifier, SID, STAR, APPROACHES, | wPT E— —
RUNWAYS, and AIRWAYS. The active database p—

region and its expiration date are displayed. —«STAR 15-FEB-07 B —

REGION

—|—+«APPROACH WORLDWIDE B8 —
2000 FT

— = «RUNWAY —l—

——+«AIRWAY RETURN=— —
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By entering an ICAQ identifier, into the WPT IDENT DATA/NAV 1/2

field, the database information will be displayed. WPT IDENT
—|=¢5ID CH o

EXP

——«S5TAR 15-FEB-07 B—
REGION

—|—+«APPROACH WORLDWIDE S8 —
2000 FT

— = «RUNWAY o

—[—+AIRWAY RETURN= ——

For identifiers with more than one waypoint, use the CH 6/ 16
bext or key to cycle through the pages. CHEUNG CHAU (HONG KONG)

—F NAV N 22 13.17
E 114 01.80

VOR /DME UNDF
—BS FREQ 112.30
ELEV 330

—BF= DpDECL W 1.9

—I= RETURN= — —

To access SID, STAR, APPROACH, RUNWAY, or NAV/RNWY 1/ 1
AIRWAY, first select the appropriate line select key SEL RUNWAY AIRPORT
then enter the ICAQ identifier. 1 03C e =

02L RUNWAY
— B 3 20C

20R

RETURN=——

The runway database includes magnetic heading, NAV/RNWY 1/ 1

elevation, approach end lat/long, and length. SEL RUNWAY AIRPORT
D2C WS55S B —
D2L RUNWAY
200C
Z0R

The Navigation Database includes ILS, GLS, LOC, NAV/APPR
BC, RNAV, GPS, VOR, and NDB approaches. APPROACH
— B KTUS TILS 11L
ILS facilities (ident, frequency, inbound course, final | B1TUs ITi ,
approach fix, and end of approach) are included in | POCTE B —

the approach database. INED CRS EOA
—=123° RW11L = —

—I1— RETURN= — —
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DUAL DATABASE

The UNS 1E, 1F, 1L, 1C+, 1D+, and 1K+ have dual navigation database storage. This allows for
one database to be active for current navigation and a second database to be inactive and used
for past or future navigation.

From DATA/NAV 1/ 2 press the lExkey to move to

DATA/NAV 2/2

page 2. The subheading ACTIVE indicates the INACTIVE ACTIVE

database currently being used for navigation. The gl CACTIVATE .
INACTIVE database is either an expired database — P 15-FEB-07 18-JAN-07 Bl —
or a future database. When a new database is LR L DWIDE ORI DWIDE BB —
loaded, it automatically erases the inactive 2000 FT 2000 FT

database and replaces it. When the active database =y -
expires, which occurs in most locations at 0900 —|—«DB STATUS RETURN= — —

UTC on the date of expiration (803 allows for
configuring a different time for countries requiring it),
the FMS upon the next power up will activate the now
current NAV database. ACTIVE will now be the
subheading of the newly activated database.
Automatic activation of a new NAV database will only
occur on the ground during FMS power on and self

test.

The need for manual activation of the inactive NAV DATA/NAV 2/2

database is rare, but can be accomplished by INACTIVE ACTIVE
pressing twice the ACTIVATE line select key. This WS Coat A exr [
will result in the FMS automatically rebooting with —B815-FEB-07 18-JAN-07 B —
the selected database now being active. Manual W LORL DWIDE WORL DWIDE B —
activation of a database can only be accomplished N 2000 FT 2000 FT Sy
on the ground and flightplan and fuel entries will be

lost during the reboot. The reasons for activating an el s NEEEE IS RETURN= = —

inactive database may be selecting a new regional
database or to temporarily activate an old database if
the current database is corrupt.

The DB STATUS line select key allows the operator DB STATUS 1/2
to check the results of the database test. Page 2 is ACTIVE EBANK

the INACTIVE BANK of the NAV database. e PASS arrams PASS

PASS PASS B —
PASS5 s1DsS PASS
PASS s rs  PASS BS—

TRMHNL S PASS aAPPRsS PASS

— P NAVNMS PASS mrNwYS PASS B
NDENMS PASS PASS

— BN ATRWYS PASS RETURN=— —
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PILOT DATA

The PILOT DATA line select key will access the DATA 1/4
PILOT DATA page. —[—+NAV DATA CABIN DISP=——
—[—+«PILOT DATA

—[—«C0 DATA

——«DISK

—]— MAINT=— —

Pilot created data can be accessed through DATA/PLT

selection of the appropriate line select key. The —— -
ROUTE selection was covered earlier under €51b ATRPORT>
flightplan and Route Creation. Pilot creation of SID, [l ki ALIGN PT->pgu—
STAR, Approaches, Runways, and Airports will be — | «APPROACH WAYPOINT= — —

discussed in another section. - UNWAY ROUTE= I

RETURN= — —

The creation of pilot waypoints was presented PLT WPTS
earlier under Pilot Defined Waypoints. Pressing the
WAYPOINT line select key will bring up a list of the
created waypoints in alphabetical order. To view
waypoint creation information, either place the
number of the waypoint or the alphanumeric
designator for the waypoint into the WPT field and
press

SNOmon s WM

The latitude and longitude, and creation information,

i.e., reference waypoint, radial, and distance, is SlT N 35 4173

presented along with line select keys for DELETE WPT W 115 49.85
and MODIFY. Pressing the DELETE line select key

twice will remove the pilot waypoint from the werT LAS
database. rRap 220.0°

DIS 40.0 MODIFY=|—

—|—+DELETE RETURN= — —

The MODIFY line select key will bring up the DEEINE WPT
DEFINE WPT page and allow for modification of the | Gg _F-T
waypoint position. N 26 04.s

—BESw 115 09.6 N 35 41.7381—
RADIAL/pDIsT W 115 49_85

—P®220.0°/ 40.0
werT /RADIAL

— -

—|=—«ACCEPT WPT RETURN= — —

Report No. 3040sv80X/90X



|~y |
UNSI'—‘-$E,C°:\|I_INI\:II\ICGAL Page 185

If the selected pilot waypoint is in use by the current 1/
flight plan (or a pilot created route, airport, SID, . N
STAR, or approach) IN USE FPL will be presented N o11: a5 &e
on the right side of the page. No modification or

deletion of the waypoint will be allowed. LAS

220.0°
40.0

By pressing the ALIGN PT line select key, the ALN ALN WPTS
WPTS page is available to create alignment points
on an airport for IRS or INS navigation equipment. A
hangar align point may be created for initialization in
a hangar where GPS reception would be inhibited.

With the alphanumeric keys insert a pilot created ALN WPTS 1/
name into the WPT field and press the ENTERkey.

The DEFINE ALIGN page follows the same format
as defining a waypoint.

N 47 26.108—
PnDIanDI T W 122 18.30

— B ——_ - ,r_____

WPT /RADIAL

— s ———f———__0v

e o “ACCEPT ALIGN RETURN=— —

To modify or delete the alignment point, use the

appropriate line select keys.

—BEs PLT N 47 26.10
ALN W 122 18.30

MODIFY=——

—|=—+«DELETE RETURN= ——
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A technique to create an alignment point to be used during initialization for an aircraft in a hangar,
first, park the aircraft just in front of the hangar in a location where a lat/long position can be
determined by the GPS.

Go to the align page and give the alignment point a ALN WPTS 1/ 1
four or five character alphanumeric name.

Enter the name by pressing the E\ERjkey and the DEFINE ALIGN H

DEFINE ALIGN page appears. Press the 2R line

select key as if to enter a lat/long. The GNSS POS = I - T
and FMS1 POS line select key will become e ~
available for selection. Press the GNSS line select |/ POS= & —
key and the GPS lat/long will be entered. —B - /——.-°  FMS1 POS=8—

RETURN= — —

Accept the alignment point and it will now become DEFINE ALIGN H
part of the pilot database.

N 47 26.72 80—
rRabpIAL/pIsT W 122 17 .96

[N S Se—

’PnDInL

— s _—

o [CACCEPT ALTGN RETURN= — —

On the initialization page with the cursor in the ID LIST 1/10
field, press the [UsT)key. A list of airports and pilot APT/PLT #
alignment points will be presented. Enter the 1

reference number for the HNGR3 align point and 1
press the key.

HNGR3 is entered in the ID field and the associated INIT

lat/long is listed below. DATE
—RENINITIAL POS 09-JAN-07 F1—
ID UTC
L 47 26.59 23:01:20——
W 122 17.52
MAY DATABASE EXPIRES
—PB15-FEB-07

PERF DE Al2524
- [=ACCEP T TT=R"1=:1 D902 .0 B —
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COMPANY ROUTES DATA

A protected company routes database can be created using Universal’s Offline Flight Planning
Program and may be stored on up to four disks. A total of 2000 routes and 250,000 route
elements may be stored. Each route will consist of at least one but not more than 98 waypoints
(route elements). Route elements will reference waypoints, airways, and terminal area procedures
(SID, STAR, and approaches) from the Navigation database by use of reference pointers.
Company routes can be given names of up to eight characters in length. A company routes
database will allow routes to be viewed and copied to the active flightplan, but the flight crew
cannot modify the routes themselves. Also included are company defined waypoints and airports.
A maximum of 200 company waypoints and 100 company airports may be created using the
Universal flight planning Program.

A company routes database must be loaded with the same Navigation data that was used for
its creation. Company routes database disk(s) are loaded through the Data Transfer Unit
(DTU) by using the same procedures as loading Navigation data disks.

NOTE: A configuration option is available that will clear all pilot defined data at power-up. This
feature is intended for airline operations in which the FMS will always power up in a
cleared state with no leftover pilot defined data from a previous crew.

Company routes are not created on the FMS but

through the Universal Flight Planning program on a DATA 174
PC computer. These routes are entered into the — R €NAV DATA CAEIN DISP-gg—
FMS through the DTU after a NAV database update | =pggy iy,
and must be updated through UFP and reentered . 0 DATA
after each NAV database update. These routes may
be viewed through the CO DATA line select key on [ it
which will present the page. —

Company routes may be accessed through the CO CO DATA 1/1

ROUTE line select key. Company waypoints and WPT IDENT
airports may be viewed through the WPT IDENT —_J<CO ROUTE e
field. Enter the identifier of the company waypoint or
airport and the FMS will present the waypoint
information. The FMS will not list the company
waypoints or airports as it does in the pilot
database. The Universal Flight Planning Program RETURN= & —
must be used to view a list of company waypoints
and airports.

For the SSDTU, CO data must come from a uasc folder on the flash memory drive or SD memory
card. See LOADING THE NAV DATABASE.
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Select the company route to be reviewed and press CO RTES 1/ 5
the key. The route number, name, or a
reference fix may be used for selection.

0GG HNL SELECT BHl—
0GG ITO ROUTE

0GG KOA1 e

0GG KOAZRTE NAME

0GG

0GG LNY

0GG MEK ——— Bl—

MKK HNL
MKK ITO RETURN=— —

The route structure can be reviewed, but no
alteration can take place until the company route is CO RTE 1/ 3

copied into the flightplan function. puMk O
4.1 NM
25. ONM

- OMNM

- BENM

To view the coordinates of a company waypoint, CO DATA 1/1
enter the identification of the waypoint into the WPT [t WPT IDENT
IDENT field and press ©CO ROUTE BOCEE

RETURN= — —

The lat/long coordinates are displayed. BOGEE 1/

CO N 21 01.24
WPT W 156 50.42

RETURN= — —
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To load the company database, first insure the NAV DISK LOAD

data for period of the company database is loaded. B MPNY DATAEASE S —

Then insert the company data disk and press l0ad. | Al

If following a NAV database load, press load next. DE VERSION

Company data information will be presented. Press [l iaeblalLb SR

load. —PFrouTEs ———— NONE AIRPRTS Hl—
= eLOAD CANCEL=» — —

The FMS will load the database and, when testing is DISK LOAD

complete, a CHECK ALL line select key will be _—_ . I

presented. CHECK ALL must be pressed to CREATED BY UEP 15-FEB-07

advance the FMS. —a VER 24.1

DE VERSION
—BES COMPANY DATA

—PF rouTeEs PASS NONE aAxzrPrTs Bl—
wavyprTs PASS
—=—= CHECK ALL=— —

The company database is now loaded.
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DATA DISK FUNCTIONS

Press the LAWkey, and then press the DISK line DATA 1/4

select key to access the DTU functions. N NAV DATA CABIN pIsps Y

—|—«PILOT DATA
—|—«CO0 DATA
—[—«DI5K

—= MATNT= & —

The DISK MENU page provides line select keys for DISK MENU

access to DISK CONTENTS, DISK LOAD, PLT

DATA SAVE, and FORMAT DISK. The DTU is also [ ittt -
used for maintenance functions such as START —|=— «DISK LOAD MAINT DNLD=— —
DATA RECORDING, MAINT DNLD, and FLIGHT S aveATA

LOG.

—|—«S5TART DATA RECORDING —l—

The disk format function is available for the reuse of |k ket YN 4 RETURN=— —
disks when saving pilot data.

Formatting with the SSDTU will automatically add a “uasc” folder to the drive.

CAUTION: Disk format will erase all data on the diskette and prepare it for recording.
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LOADING THE NAV DATABASE

The DTU 100 uses one ZIP disk to load the NAV database and an Ethernet data bus for a high
speed data transfer. A normal database load should take approximately three minutes. Lift the
cover. It is spring loaded to close after inserting the Zip disk. Once power is applied to the FMS
the DTU 100 is powered and in communication with the NCU. The navigation database will be
totally contained on a 100mb or 250mb Zip disk. Use the following procedure to load the NAV
database in your FMS. With a Solid State Data Transfer Unit (SSDTU), a flash memory drive or
SD memory card is used in lieu of the ZIP disk.

For the SSDTU, a folder named “uasc” must reside on the flash memory drive or SD memory
card. The NAV data files are placed in the uasc folder. If you download your NAV database from
UASC, unzip the NAV data into the uasc folder. A Flash memory drive received from UASC will
already contain the uasc folder with the NAV data.

The DISK MENU may be located by two means.

Turn on the FMS. After the FMS completes its POS INIT 1/1 [
power on self-test and the INIT page appears, press DATE

— BN INITIAL FOS 08-JAN-07 =|—
ID <GNSS5> uUTC
—F N 47 26.60 20:53:06F | —

the MN key.

W 122 18.39

NAV DATABASE EXPIRES
— B 18-JAN-07

PERF DB Al2524
(= ACCE P TIESRRRYI D902.0 89—

NOTE: The expiration date shown on the initialization page is the expiration date of the ACTIVE
database. The expiration date of the newly loaded database will not be shown until it
becomes active.

If you are no longer on the INIT page, press the DATA 1/4

DATA key and you should be on DATA 1/4. LAY DATA CABIN DISP= BN —

——+«PILOT DATA

—[—+«CO0 DATA

—|—«DI5K

—= MAINT= — —
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Press the DISK line select key and the DISK MENU DISK MENU
will appear. Insure the ZIP disk is inserted into the
DTU then press DISK LOAD to start the load i “DISK CONTENTS -
process. — «DISK LOAD  MAINT DNLD= | —
PLT DATA
—[—+SAVE
—|—«START DATA RECORDING — —

—|=—«FORMAT DISK RETURN= — —

NOTE: The DISKLOAD and PLT DATA SAVE functions are available only when the aircraft is
on the ground.

The FMS will read the disk and display the data to

DISK LOAD
be loaded.

—ENAV DATABASE
WORLDWIDE
—ES2000 FT

| LOAD STATUS ————

CANCEL=—|—

Press LOAD and the FMS will first erase the

inactive database preparing it to receive the data to DISK LOAD
be loaded. —RBE S NAV DATABASE EXPIRES
WORLDWIDE 15-FEB-07

—ES2000 FT

— ERASING
MEMORY

CANCEL=——

Multi FMS NAV database loads need not be done simultaneously. Pressing LOAD at anytime on
the number 2 or 3 FMS will load the NAV database independent of the number one system.

The FMS will load the NAV database with the DISK LOAD
percent load status being displayed.

—RESNAV DATABASE
WORLDWIDE
—EF= 2000 FT

| LOAD STATUS

CANCEL=— —
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Once download is complete, the FMS will test the

: . . DISK LOAD
download to insure all data is correctly received.

—RESNAV DATABASE
WORLDWIDE
—E52000 FT

— Loap sTtaTus RCVD

(TeEsTING) — —

Once the testing is complete, a LOAD STATUS of DISK LOAD
PASS or FAIL will be presented and the FMS will 3 i
offer options to load another disk such as a el RLDWIDE = F
company database or view the database status in — 82000 FT
its entlrety' —J— Loap sTaTus PASS

—«DB STATUS

—|—«LOAD NEXT RETURN- —|—
If the NAV database will become the active DISK LOAD
database, a CHECK ALL line select key will be W A ARASE R
presented. Press the CHECK ALL line select key to WORL DWIDE 18-JAN-07
advance the FMS. CHECK ALL will always be 2000 FT
present when a current database is loaded. —= LOAD sTATus PASS

——«DB STATUS

—I— CHECK ALL=— —
Pressing the DB STATUS line select key will DB STATUS 1/1
present the DB STATUS page to check the status CURRENT DISK LOAD
of the CURRENT DISK LOAD. AvVS PASS APTNMS PASS__

PASS 1ILs PASS B8 —
PASS sips  PASS
PASS stars PASS B
PASS apprs PASS
PASS rnwys PASSBI—

PASS PASS
PASS RETURN= — —

The loading of the NAV Database is now complete.
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PILOT DATA SAVE

The PLT DATA SAVE line select key provides for the saving of pilot created routes, waypoints,
align points, airports, SID, STAR, approaches, and runways. Saving is done on a DTU 100, via
Zip disk. The pilot data save function is a method of transferring data from the FMS to the
Universal Flight Planning program. It is also a method of backing up the pilot data for the same
reason as backing up a computer hard drive. If a requirement to service the FMS develops, the
saved pilot data may be required for reloading of pilot data in the FMS.

First insert a blank Zip disk or a flash memory

DISK MENU
drive/SD card with and empty uasc folder into the
DTU. Then, press the PLT DATA SAVE line select —_J DISK CONTENTS -
key. — «DISK LOAD  MAINT DNLD= | —

PLT DATA
—[|—+«S5AVE

—[—+5TART DATA RECORDING —l—
—|=—«FORMAT DISK RETURN= — —

The FMS will first determine if the Zip disk is blank, PLT DATA SAVE
then it will presenta PLT DATA SAVE page

indicating the pilot data is being saved. CAVING =%

When the FMS is completed saving the pilot data, a PLT DATA SAVE
COMPLETE will be presented.

COMPLETE

DISK FORMAT can be used to erase a Zip disk,
thus, making it useable to save pilot data. Press the
DISK FORMAT line select key on the DISK MENU
page and a DISK FORMAT page will be presented.
Pressing the FORMAT line select key will
immediately start the format process. Formatting
with the SSDTU will automatically add a “uasc”
folder to the drive. —|— «FORMAT RETURN= —| —

DISK FORMAT

CAUTION: Disk format will erase all data on the diskette and prepare it for recording.
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NAVIGATION SENSORS

DATA 2/4 is the sensor summary page. The status of all sensors is displayed here. Access to
sensors for control and more detailed information is through this page.

Also displayed are the primary sensors currently in DATA 2/4

use to calculate the best computed position and the NAV MODE

“ANP”, actual navigation performance. AV JSPS/DME IR
NAV ADC -

In SCN 80X, DME and VOR status will not be . 0.1 ome 0.1 B

presented in installations that do not provide inputs

to the FMS from these sensors.. NAV vor 0.4 pg—

TAC 9.9=— —

Sensors other than GPS, IRS, or GPIRS will DATA 2/4

normally be deselected on the ground. NAV
NAV

NAV
0.1
> NAV

Pressing the line select key adjacent to a NAV sensor will bring up more information about that
sensor. Examples are GNSS and DME.

The GNSS1 1/4 information is as follows: the GNSS GNSS1 1/4
is in NAV mode, The EPU or estimate of position ss  NAV
L : . u 0.1
uncertainty is 0.1nm, number of satellites being cats 0Bers+02GLo
used is 8 GPS and 2 GLONASS, the integrity is RAIM
RAIM, the HIL or horizontal integrity limit is 0.13nm, i
HDOP or horizontal dilution of position is 1.18, voor -8 o DESEL R
VDOP or vertical dilution of position is 1.87, the 352 000000 an=s

status line or code 273 is 065500, the error code VER 0001 RETURN= == —
line or 352 is 000000, and the software version is
0001.
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GNSS1 2/4 and GNSS 3/4 will present satellite GNSS1 2/4
information to include satellite vehicle number, e . 30aT €30 a7 °T
azimuth, elevation, signal to noise ratio, and status. 02cLo 130T 50°

A

5

5
—B02cps 100T 55° F 5
2?2cps O074T 47° 5
—PF19c1L0 064T 12° 7 5
0lgeps O074T 78° 5
—F20cps 174T 31° 5
27cps 246T 32°

5

—Jl— RETURN= — —

SV#
—PF=04cps
24Gps

RETURN= — —

GNSS1 4/4 allows for manual deselection of GNSS1 4/4
satellites. This feature should not be used except by MAMUAL SAT DESEL
qualified avionics technicians. The automatic fault GPS GLONASS
detection and exclusion function will automatically
remove unusable or faulty satellites from the GNSS
accuracy calculation.

RETURN= — —

GPS information will be similar to that displayed in the GNSS pages.
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The DME sensor will scan up to 15 DME stations. DME 1/1
Only 4 stations are displayed at a time. The FMS STATUS NORMAL
will compare the received distance with the T ADS o3 .8 gy -
database computed distance for quality control. If TCM 54.0 NvDSd=—

SEA 67 -7 INHET
OLM 5&6-5 — L

the station signal distance does not agree with the =
computed distance, the FMS will question the

received distance and will not use it in computing
the DME position. —BE=MAN DME - RETURN= —|—

—FMAN DME - - —- DESEL DME=*— —

By pressing the MAN DME line select key and DME 1/1

pressing [usT), the pilot may select from the list a STATUS NORMAL -
DME station. Selecting this DME station will insure — 61 .

that it is part of the list of DME stations scanned by IuAO 76-9 NVD?ER—

PDX 55 . INHET
the FMS. _ cEU ce I —
—|—MAN DME HEEE ,rs5e. pME=— | —
—PBMAN DME ____ RETURN= | —

SCN 802 and subsequent offer NVD INHBT 1/1, NVD INHBT 1/1
which will allow the selection of a navaid and force -
the FMS to exclude that navaid. TACAN ID

RETURN=— —
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The VOR is primarily used during the flying of a VOR 1/1
VOR approach. Enroute, if the FMS can only N | sTAtus NORMAL
receive one DME station, the VOR radial of that NVD
station will be used to do a Rho — Theta calculation [l skt OLM INHBT= S8 —
of a lat/long for inclusion in the FMS best computed | R TR +est> —
position. A reasonableness test will be done to

ensure the selected VOR is valid.

—pFrRapzAaL 119.2 DESEL VOR=— —

—F pisT ( a3) RETURN= — —

The VOR can be tuned through the VOR page by VOR 1/1
use of the LIST function to enter the ident or STATUS

frequency. The (M) indicates manual selection. NVD

—BS1peEnT TCM (M) INHBT= — —
CANCEL
—BSrreq 109.60 MANUAL=— —

——raptAaL 147.7 DESEL VOR=[|—

—PF pisT ( =8) RETURN= —| —

Pressing the TEST line select key will allow the VOR 1/1
entry of a VOR frequency. This function is primarily STATUS NORMAL
used by an avionics technician when integrating the |w=iay o e
VOR and FMS, but can be used by the pilot to test —P 1penT OLM M
the remote tuning capability of the FMS and when 3 20 .

doing a periodic calibration test of the VOR.

—F rapzAaL 119.2 DESEL VOR=[ |—

—Bp1sT ( a3) RETURN=— —
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POSITION SUMMARY PAGE

DATA 3/4 is the position summary page. FMS

Ly DATA
position may be compared to another long range FMS1 POS
sensor listed by pressing the appropriate line select /b EE ST
key. —BS DIFF N —-—

" J——

Page 199

—PBB«IRS1 0.4 GNSS2 0.3-8—

—pF+«IR52 0.6

—BE+GNS551 0.0

The difference between the two sensors will be DATA 3

computed and displayed. FMS1 POS
—E N 46 20.99
W 121 53.10
— 7 DIFF N o0
W OO

—BF= IRrRs1 0.4

—pBE+IR52 0.6

—BES+GN551 0.0
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GENERAL DATA PAGE

DATA 4/4 is the general data page. Date and time

corrections can be entered here after initialization, — IRSEAIA a4 DATE

but should not be necessary as updating is = ~ 10-JAN-07 B§—
automatic by the GPS when in NAV mode. A o o R S PEEIY 1]
manual heading entry can be made here in the R RoLLC RS D ROLL cmo Epp—
event of a system failure. The PITCH and ROLL VARIATION '

lines will display out put from and IRS or AHRS if — R E018
sent to the FMS. Roll command (ROLL CMD) is the |m==s
output from the FMS to the aircraft FGS. If failed,

can be reset at the adjacent line select key (See FMS
Trouble Shooting for Pilots).

The magnetic variation is automatically computed and displayed between the latitudes of S60 and
N73. (MAN), if displayed, indicates the variation displayed is a manually input.

Pressing the HDG data field line select key will bring DATA 4/4

the cursor into view over the current heading. A HDG( IRS1 ) DATE

manual heading entry may be entered, or the - s =

function may be selected to change the heading —B+ 0.0 ) 7EFELTEN] ==
ROLL{ IRS1 ) ROLL CMD

source. —BRrR 0.1 R 0.1

VARIATION
—ESEO018

CAUTION: You should only enter a manual heading if you intend to update this field with every
heading change made in the aircraft.

This list shows all heading sources available to the
FMS. A different heading source may be manually
selected by pressing the appropriate line select key.
If a manual heading is entered, to exit the manual
heading requires selection of a heading source from
the HDG SRC page.

RETURN= — —

If multiple heading sources are available, the FMS will automatically select the back-up source
from its priority list in the event of loss of the primary source.
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MAINTENANCE

Selection of the MAINT line select key will allow DATA 1/4

access to the maintenance pages. This function is

used during installation to configure and test the gl <NAY DATA CABIN DISPS R
FMS. Changing the configuration should only be — = ¢PILOT DATA

done by qualified personal and requires an access | «CO DATA

code to change the configuration.
— «DISK

—= MAINT=— —

IMPORTANT! The configuration of the FMS should be on file with the aircraft records. If not,
press the CONFIG line select key and copy the information on each page then
file with the aircraft records. Universal Avionics does not maintain a record of
aircraft configurations; this configuration is necessary for FMS maintenance
and software upgrades.

MAINT 1/1 will allow access to the S/W VERS MAINT 1/1
(Software Version) and PERF VER (Performance

. . —|—«CONFIG MAINT LOGS— —
Version) line select keys.

—B= CLEAR LOG»— —
MAINT LOG, CLEAR LOG, STATIC TEST, and —|—«STATIC TEST ——

DYNAMIC TEST are maintenance functions and

) —|—«DYNAMIC TEST PERF VER=»— —
are not discussed here.

—F—«5/W VERS RETURN= — —

The S/W VERSION page will list all software within S/W VERSION

the FMS and the current version. FMC (Flight 10/2/2003
Management Computer) is the current operating " bt
system on the FMS. —PBSFmc D902.0 gsTRP 10.0 B —

CDU 10.3 ARINC 2.1
—BF Aux 1.6

If there is a performance database for aircraft in
which the FMS is installed, the PERF VER page

i i i — B AIRCRAFT TYPE-
provides information about that database.  EARDIET 6D
- _ENG]_ZNE TYPE =
Contact the aircraft OEM for Performance Database | jie
availability. FM 123-25
—Foe veErsion: Al2524
creaTED: 06-30-05
—— RETURN= — —

PERF VER 1/1
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S/W VERSION — The system software version numbers are displayed as follows (these are for
information only):

S/W VERSION
10/2/2003

D302.0 esTrP 10.0 B —
10.3 ArRINC 2.1
1.6

RETURN= — —

FMC - Flight Management Computer, the system software version number. The basic
software version number will be followed by a decimal point and number (801.2). The original
software release will be “.0”, and any subsequent variations on that basic software will be “.1”,
“2”, etc. These variations of the basic software version will contain changes of minor impact
only and will not require a new Supplemental Type Certificate (STC), as operational features
will be unaffected.

CDU - Control and Display Unit software

AUX — Software version number of the AUX processor in the FMS

ANA — Analog-to-digital input board software version number, when installed

RRS — Software version number of the optional Radio Reference Sensor, when installed
BSTRP — Bootstrap software version

ARINC — Software version number of the ARINC board

ASCB — Software version of the ASCB Board, when installed

ERP — Appears in lieu of RTU when EFIS Radar panel is installed

RTU — For configurations with the optional frequency management capabilities, this is the radio
tuning unit software version number.
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“XFILL” IN MULTIPLE FMS INSTALLATIONS

In multiple FMS installations, a “XFILL” option will be available (if so configured) to crossfill
initialization, flightplan, and fuel data. In addition, other Xfill features are available when needed by
the pilot. With SCN 803, synchronous dual FMS operations are available. If this feature is
configured, crossfill will be automatic and manual crossfill will not be available.

The FMS can be configured by maintenance for ——TETE

either PUSH or PULL. With the PUSH mode the MASTER

transmitting FMS will initiate the crossfill process. —_R ENAELED

With the PULL mode the receiving FMS will initiate | Sy

the process. The PULL configuration is the default N N ABLED XEILL Boll
configuration. FPL TUNE PRESETS

—EBSENABLED ENABLED B8 —

—I1— RETURN= — —

On the initial page MSTR XFILL and XFILL are POS INIT 1/1 H

options that can be selected. XFILL will crossfill DATE
date, time, and position. The MSTR XFILL will ol T TIANROS  TSTIAN-O7 B
crossfill initial page, flightplan, and fuel information. —=N 47 24.56 18:46:59 = —
Through the crossfill bus each FMS is made aware | il XFILLS — —
of the crossfill status of the other FMS. Before the NAV DATAEASE EXPIRES

MSTR XFILL option is made available the ol L FEET07 MSTR XE L B
transmitting FMS must show that initialization, — S XETR] rmc ver  D902.0 B —

flightplan, and fuel information is complete and
available. Also, with the PULL option selected, the
receiving FMS should not be initialized. The
procedure for the receiving FMS is to turn it on only,
do not activate the ACCEPT key.

If the accept key is pressed, on DATA 1/4 the DATA 1/4

MSTR XFILL option is also available. With the pull

option configured, pressing this MSTR XFILL will Qi “NAV DATA  CABIN DISP-gg—
execute the crossfill and return to the initial page. — = «PILOT DATA

With the push option configured, use this MSTR M2 cO0 DATA

XFILL to push data to the other FMS.
— | «DISK MSTR XFILL=—

—= MAINT= — —
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On a dual installation, a crossfill request will result in FPL XFILL 1/1
the presentation of a FPL XFILL page with a line
select key for a “TO” or “FROM” the other FMS.
With a triple FMS installation a crossfill request will FROM FM52- gy —
be followed by the presentation of the dual crossfill
screen. The specific FMS must be selected for
crossfill to continue. A FROM will be presented in a
PULL mode and a TO will be presented in a PUSH RETURN= 8§ —
mode.

When crossfill commences, a CROSSFILL
RECEIVE page will be presented showing that the
crossfill is in progress. This page will remain until
the crossfill is complete.

When an empty flightplan exists, a flightplan PULL
mode XFILL option is available on FPL page one.
Pressing the XFILL line select key will pull the
flightplan from the other FMS. cory
PLT RTE= —

COPY
CO RTE=——

XFILL=S——

A XFILL FPL option exists on the FPL MENU 1/2
page to crossfill a flightplan following a flightplan
edit; use the FPL MENU XFILL FPL line select key. |mminmalau sttt L S d -
A crossfill of the flightplan will overwrite the existing | = ladiF LT« XFILL FPL=— —

FPL MENU 1/2

flightplan. —|—«PPOS TO WPT RAIM PRED= — —
—|— ¢DEPART ARRIVE= — —

—/—+«DELETE FPL RETURN= — —
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To crossfill fuel information requires selection of the FUEL OPTIONS
FUEL OPTIONS menu. Selecting the XFILL line

select key will crossfill all information on FUEL 1/5 e
and destination local time difference from FUEL 2/5. : —|—

FUEL ENTRY
BY TANK BS—

AVG PAX WT
200 B—

XFILL=——

RETURN=— —

In addition to the above crossfill capabilities, in multiple FMS configuration, one FMS will monitor
position and NAV sensor information of the other FMS(s) and notify the pilot if a discrepancy
occurs.

Air Data Computer information, including TAS, SAT,
and Altitude, in one FMS can be crossfilled to
another FMS through a XFILL line select key if the
aircraft has dual air data computers. The receiving
FMS ADC page will indicate that the data is crossfill
data. In addition, the XFILL line select key of the - _ .
transmitting FMS will disappear. The receiving FMS /== S -
XFILL line select key will change to LOCAL allowing |Ea=Sv =T RETURN- — —|
for selection of the FMS’s own ADC. Also on the S S
receiving FMS, when crossfill is in effect, IAS and
mach data will disappear.

On DATA page 4, pressing the heading line select
key followed by the [LisTIkey will produce the HDG
SRC page. The line select key, FMS 2, when
selected, will crossfill the heading source used by
FMS 2 to FMS 1. The transmitting FMS’s ability to
crossfill will now disappear thus preventing the
FMS’s from selecting each other when no heading
source exists. RETURN= B —
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In a multiple FMS configuration the pilot stored pre-

select frequencies will automatically be sent to the TUNE  1/1
other FMS(s) via the crossfill bus unless this option COM 1
has been disabled through the crossfill configuration

page. L

123.800
124.400
118.300
119.000

In multiple FMS installations, there exists the ability DISK MENU

to load the NAV datab::_\se into all FMS. It is not P — |
necessary to synchronize the data load process,

just push DISK LOAD on the selected FMS at any gl DToK LOAD - MAINT DNLD- g
time and the FMS will load the NAV database. —|—«SAVE

—[—«S5TART DATA RECORDING —l—

——+«FORMAT DISK RETURN= — —
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MESSAGE (MSG) FUNCTION

A message annunciator on the instrument panel or EFIS along with a flashing MSG in the upper
right corner on the FMS display will announce the presence of a new message on the MSG page.

By pressing the (se]key, located to the lower right of the numeric keys on the 1Ew and 1Fw with
both CDU and MCDU, and the upper left of the CDU on the 1Lw, the message page will be
presented.

UNI¥ERZAL UNI¥ERZAL

POS MSG POS MSG
o DATE o — DATE —
[—_INITIAL POS 19—5EP—08—[— —B1nITIAL POS 19-SEP-08 —||—
N 1 D uTC o I 1 D uUTC o
—=—N 45 43.91 - - | [—[=N 45 43.91 20:10:15F—
) W 121 39.08 ;_ — 121 39.08 )

_ HNAYV DATAEASE EXFPIRES . — NAY DATAEBASE EXPIRES

[ ACCE P T —| —|— XA TLR] rmc ver

DATA Maw

- IZ:I.-"A.T.E.J r-l-H""' HH |:'|Tr"|' LI"'TJ FREY] H"‘E] |

UNI¥ERSAL

POS MSG
s DATE [l
— | INITIAL POS 19—5EF—03—| AW
el — s
20:03:33—[—

W 121 29.08
FIIEL| |— =

== AV DATAEASE EXPIRES
TIIrJE| |.__ S

Report No. 3040sv80X/90X



Page 208

Messages displayed on the message page will be
color-coded. The specific color will depend on FMS
DISPLAY configuration. A message presented for
the first time will be in either white or amber. Some
messages will drop off after the first interrogation of
the message page or if the message is
automatically resolved.

Other messages will reappear until the condition is
corrected or changed. After the first interrogation,
these messages will reappear in green or white.
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MESSAGE 1/1

'—~— VERTICAL WPT ALERT

RETURN= — —/

MESSAGE

|— = VPATH CAPTURE

DESCENT ALERT

RETURN-S — —
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FMS DISPLAYED MESSAGES

INTRODUCTION

This section contains the FMS system messages. Each message the system can display is
detailed below, including any action(s) that may be necessary by the crew to correct the
abnormality. A box around the procedures following the message definition indicates crew action.
No action is specified for messages that are of an advisory nature only.

MSG KEY

If the Position Uncertain message is active, “POS” will be displayed on the far left side of the top
line on the CDU display. When a new system message becomes active, “MSG” will appear on the
far right side of the top line on the CDU display. Pressing the MSG key will cause the MESSAGE
page to be displayed showing the active messages. The current messages (those messages
generated since the page was last accessed) will be displayed at the top of the list. After the
messages are viewed, the CDU display is returned to the previous page by selecting the RETURN
option on the MESSAGE page or by pressing either the MSG or BACK keys.

SYSTEM MESSAGES

System messages are presented in alphabetical order on the following pages. Messages
specifying the sensor number (GPS1, IRS2 and LCS2) are listed below with the number symbol
(#) in place of the sensor number. However, the sensor number is used in the actual message. All
messages are suppressed for the first thirty seconds after takeoff in order to minimize distractions
to the pilot.

A/D CODE # - The A/D (Analog/Digital Board) self test failed. “#” is the error code from 1 to 9.
This message will only come on following system initialization. Heading and fuel flow inputs may
be affected and should be checked if the system must be used. Codes are as follows:

1 - A/D Program Checksum Fail

2 - +15VDC Self test Fail

3 - -15VDC Self test Fail

9 - No Communication between A/D board and FMS

A/D HEADING FAIL — The present system heading source, A/D (synchro analog-to-digital), was
serving as the primary heading source but has failed. This message will be removed after it is
displayed. Unless a NO HEADING message is also active, the system will have automatically
selected another valid heading source. No action is necessary if another valid heading was
selected. A check should be made on the appropriate DATA page to ensure that the heading
source selected is the one desired and the heading is correct. This message is suppressed while
the aircraft is on the ground.

Check heading source on Data 4/4.

Place cursor over the HDG field.

Press the LIST key to access a display of alternate heading sources.
Select an alternate heading source.

A manual heading can be entered at the HDG field on DATA page 4/4.

aoRrwN=

ABEAM WAYPOINT ALERT — This message is displayed 15 seconds prior to the sequencing
time for an Abeam intersection.
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ABNORMAL CKLIST DB FAIL — Appears if the abnormal checklist database has failed (only with
Collins Pro Line 4 interface).

| 1. Reload checklist database.

ADC ALT REQD FOR APRCH — An approach has been attempted, but XFILL or MAN altitude is
being used by the system.

ADC ALT REQD FOR VNAV — A VNAV problem has been entered, but XFILL or MAN altitude is
being used by the system.

ADC INPUT FAIL — An Air Data Computer (ADC) failure is detected.

Manual entries of TAS and altitude may be made on ADC 1/1.

Check circuit breaker for ADC or ACU if installed.

Press the DATA key until DATA 2/4 is accessed.

Press the line select key at ADC to access ADC 1/1.

At the TAS field, enter current true airspeed. A manual TAS overrides any ADC input.
At the BARO ALT field enter the current BARO altitude.

TAS and Altitude inputs must be updated as required.

Ok wN =

If a second FMS is installed air data may be crossfilled from the other system.
NOTE: Without valid air data inputs to the FMS, VNAYV is not available and any leg type
terminators requiring altitudes will not be sequenced.

AFIS ARINC FAILURE — The FMS has determined that a failure is present on the AFIS ARINC
bus.

AFIS CONFIG INVALID — The AFIS DMU has invalid configuration data. This will disable the
air/ground data link. This message will remain on the MSG page until the condition clears.

AFIS DOWNLINK FAIL — The AFIS DMU has determined that a downlink communication has
failed. The last request should be repeated.

AFIS FPL RCVD - Either an uplinked FPL from the Global Data Center or a disk FPL from the
AFIS DTU has been received and processed.

AFIS NO COMM - The AFIS DMU has failed to establish contact with the ground station. The last
request should be repeated. This message will remain on the MSG page until the condition clears.

AFIS UPLINK FAIL — The AFIS DMU has determined that an uplink communication has failed.
The last requested information will probably not be received.

AFIS VHF LINK DISABLED — The AFIS DMU has determined that the VHF link is disabled. This
may result when (in a shared antenna system) the VHF antenna is being used by the aircraft voice
communication system. It may also occur when all in-range VHF ground networks have been
disabled.

AFIS VHF MODEM FAILURE — The AFIS DMU has determined that the VHF Modem unit within
the AFIS is not operational. This message will remain on the MSG page until the condition clears.
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AHRS # HEADING FAIL — The AHRS heading has failed while in use as the FMS heading
source. This message is suppressed while the aircraft is on the ground.

1. Press the DATA key to access Data 4/4.

2. Place cursor over the HDG field.

3. Press the LIST key to access a display of alternate heading sources.
4. Select an alternate heading source.

AHRS # INPUT FAIL — The AHRS input has failed or its status word indicates failure.

AIRPORT DATABASE FAIL — A problem has been found in the airport section of the navigation
database. Verify airport coordinates of interest. There is a high probability that the system will fail
the initial self-tests the next time it is turned on. After landing and shutdown, turn the system off
and then on again in order to troubleshoot.

|1. Reload the navigation database.

AIRWAY DATABASE FAIL — A problem has been detected in the Airways database.

|1. Reload the navigation database.

ALERTER ABOVE VNAV ALT — In the Primus 1000 installation, VNAV is engaged and the
altitude alerter has been dialed above the VNAYV altitude.

ALERTER ALT INVALID - In Primus installation for Cessna Excel, selected altitude is either not
received over the Primus input bus or it is invalid. Message will display until Alerter Altitude is
received and valid.

ALIGN PT DATABASE FAIL — A problem has been detected in the Align Points database.

|1. Reload pilot database disk.

ALT INVALID FOR VNAV — A VNAYV problem is defined, but (1) only pressure altitude is available
and the aircraft is below 18,000 feet, or (2) altitude has failed.

ALTITUDE INVALID — The altitude portion of the Air Data Computer is not usable. A manual entry
of altitude may be made on the ADC Status page.

1. Press the DATA key until DATA 2/4 is accessed.
2. Press the line select key at ADC to access ADC 1/1.
3. Atthe BARO ALT field, enter the current BARO altitude.

ANALOG ATTITUDE FAIL — Displayed if analog inputs are being used for Doppler NAV and
those inputs go invalid for more than 5 seconds. Message remains while inputs are invalid.

ANALOG BOARD FAIL — A failure is detected on the Analog Board. The outputs to the NAV may
be affected, and depending upon installation, heading and fuel flow in some systems may also be
affected. Verify on the DATA pages that the heading, TAS, and altitude inputs are reasonable.

1. Press the DATA key to access DATA 2/4.

Press ADC prompt to access ADC page and verify TAS and altitude.
Press DATA key to access DATA 4/4.

Verify HDG.

If NAV is analog type, do not use for navigation display.

abkown
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ANALOG INST FAIL — The Analog Waypoint Bearing or Desired Track self test has failed or the
instrument reference is missing.

|1. Check 26 VAC circuit breakers for FMC instrument reference input.

APPR FACILITY INVALID — Presented with no message annunciator if the approach facility
becomes invalid during an approach.

APPROACH DATABASE FAIL — A problem has been detected in the approach database.

|1. Reload navigation database.

APPROACH IN USE — The currently accessed approach is in use in the flight plan and cannot be
modified or deleted.

ARINC # FAIL — ARINC #1 or 2 board failure is detected. This message will only occur following
the self test on system initialization. Communication with other onboard systems may be affected.

ARPT NAME DATABASE FAIL — A failure has been detected in the airport geographical names
database. Access to some airport names will be prevented.

|1. Reload navigation database.

ASCB FAIL — ASCB board failure has been detected during or after power-up self test. Message
will remain on MSG page until the condition clears.

ASCB TX INOPERATIVE — The ASCB board will not transmit. Message will clear when
acknowledged or when condition clears.

ASCB LEFT BUS FAIL — ASCB left system bus has failed. FMS operation may be degraded.
Message will clear when acknowledged or when condition clears.

ASCB RIGHT BUS FAIL — ASCB right system bus has failed. FMS operation may be degraded.
Message will clear when acknowledged or when condition clears.

AUXILIARY BOARD FAIL — The Auxiliary Board has failed self test.
BACKUP DATABASE FAIL — The backup navaid database has failed.

BARO ALT NOT AVAILABLE — BAROMETRIC ALTITUDE IS NOT AVAILABLE FROM
INSTALLATION OF AN ADC WITHOUT BAROMETRIC ALTITUDE OR FROM LOSS OF
BAROMETRIC ALTITUDE. MESSAGE WILL CLEAR AFTER ACKNOWLEDGEMENT OR WHEN
THE CONDITION CLEARS.

CKLST DATABASES FAIL — APPEARS IF ALL CHECKLIST DATABASES HAVE FAILED
(ONLY WITH COLLINS PRO LINE 4 INTERFACE).

|1. Reload checklist database.

CLOCK TIMER FAIL — THE CLOCK TIMER ON THE CDU BOARD HAS FAILED SELF TEST.

COMP ARPTS DATABASE FAIL — A PART OR ALL OF THE COMPANY AIRPORTS
DATABASE HAS FAILED.
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COMP ROUTE DATABASE FAIL — A PART OR ALL OF THE COMPANY ROUTE DATABASE
HAS FAILED.

COMP WPTS DATABASE FAIL — A PART OR ALL OF THE COMPANY WAYPOINTS
DATABASE HAS FAILED.

CONFIG DATA FAILED — THE FMS CONFIGURATION DATA HAS FAILED.

CONFIG MODULE FAILED — COMMUNICATION WITH OR DATA IN THE CONFIGURATION
MODULE HAS FAILED. ATTEMPT TO STORE CONFIGURATION TO DETERMINE CAUSE.

CONFIG UPDATE REQUIRED — CONFIGURATION MODULE AND FMS CONFIGURATION
DATA HAS FAILED REQUIRING THE FMS TO BE CONFIGURED FOR INSTALLATION.

CREW CKLIST DB FAIL — APPEARS IF THE CREW NOTES DATABASE HAS FAILED (ONLY
WITH COLLINS PRO LINE 4 INTERFACE).

CROSSFILL FAIL: BAD DATA — A FPL CROSSFILL TASK HAS FAILED DUE TO A
COMMUNICATIONS ERROR.

CROSSFILL FAIL: BUS — A CROSSFILL TASK HAS FAILED DUE TO A CROSSFILL BUS
TIMING OUT OR AN ARINC BOARD FAILURE.

CROSSFILL FAIL: FPL CHGD — A FPL CROSSFILL TASK HAS FAILED DUE TO THE FLIGHT
PLAN BEING EDITED IN THE OTHER FMS DURING CROSSFILL.

CSDB SELFTEST FAIL — CSDB SERIAL PORTS HAVE FAILED SELF TEST. VOR, DME, OR
RTU FUNCTION MAY BE DISABLED.

CURRENT LEG EXTENDED — PRESENTED WHEN THE AIRCRAFT FLIES PAST THE
TERMINATOR OF THE CURRENT LEG AND NO NEXT LEG IS DEFINED WHICH RESULTS IN
GUIDANCE DISPLAYS BEING TO AN EXTENSION OF THE CURRENT LEG. TO/FROM WILL
SHOW FROM AND DISTANCE FROM WAYPOINT WILL INCREASE.

DATABASE CORRECTING — A minor failure has been detected in the database and an error
correcting process is being run. Access to the database is restricted until the correction process
has been completed and the database tests good.

DATABASE EXPIRED — The current date is past the NAV Database Expiration Date as displayed
on the Initialization page and DATA page.

|1. Load current navigation database.

DATABASE FAIL — A part or all of the navigation database has failed.

|1. Reload navigation database.

DATABASE FULL - The particular pilot database is full.

DATABASE VAX LOADED - The database was loaded from a VAX host computer instead of a
DDU.

DEAD RECKONING MODE - (DR) TAS and Heading are the only sensors being used for
navigation.
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DEMONSTRATION MODE - The aircraft identification is configured as “DEMO” and sensor data
is simulated internally.

1. Do not use this FMS for navigation.

DISCRETE I/O FAIL — Self test of the discrete I/O has failed.

DISK FORMAT FAILURE - An attempt to format a disk was unsuccessful. This message will only
be displayed when not in the disk submenu.

DISK FULL — REPLACE IT — The disk in the DTU has become full while Data Recording was
active and a Disk function page was not displayed. If a Disk page was displayed when the disk
became full, then the message is displayed on a Disk Error page.

DISK WRITE FAILURE — An attempt to write to a disk in the DTU was unsuccessful. This
message will only be displayed when not in the disk submenu.

DME TUNE FAIL — An ARINC 709 series DME has not tuned to the pilot requested frequency.
The message is cleared when the radio successfully tunes.

DOPLR MODE CONTROL FAULT — Doppler status is a state other than that commanded for
more than 10 seconds.

DOPPLER ARINC FAIL — One or more specific labels from the Doppler have not been received
by the FMS for 10 seconds. The message will clear once the label(s) are read.

DOPPLER BASED DR - All sensors except Doppler are deselected or failed.

DOPPLER DESELECT - The specified Doppler data is unreasonable and has been deselected.
DOPPLER FAIL — Doppler is selected and has failed.

EFIS #1 SEL HDG FAIL — The pilot’s heading bug input from the Collins EFIS has failed.

EFIS #2 SEL HDG FAIL — The copilot’s heading bug input from the Collins EFIS has failed.

EMERGENCY CKLIST DB FAIL — Appears if the emergency checklist database has failed (only
with Collins Pro Line 4 interface).

ENROUTE DATABASE FAIL — The database containing enroute intersections has failed.

|1. Reload navigation database.

ERP # FAIL — This message will be on the #1 FMS if the #1 EFIS Radar Panel (ERP) has failed.
The message will be on the #2 FMS if the #2 ERP has failed (only with Collins Pro Line 4
interface).

FMC BATTERY LOW - Self test has detected that the FMC battery is low. Navigation is still
allowable; however, at shutdown the position, date and time may be lost.

1. Return the FMS to Universal Avionics for repair.

FMC DATALINK QUEUE FULL - The FMC datalink queue is full and subsequent FMC
transmission attempts may result in the loss of the datalink message.

FMS # GLS MISMATCH — GLS and FMS deviations differ more than one dot (10 degrees).
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FMS-BC DIFFERENCE WARN — The FMS is in approach mode on a backcourse type approach
and the track angle error is less than 3 degrees, crosstrack error is less than 0.2nm and the
localizer deviation is greater than 0.039 DDM (1/2 dot).

FMS DIFFERENCE > xxNM — The sensor “watchdog” has sensed that the latitude/longitude
positions of the two systems in a dual installation differ from each other by an amount that
warrants pilot attention. “xx” can be 6, 12, 18 or 24NM. As both FMS’s normally utilize the same
sensors, this should not happen. If it does;

1. Check the NAV pages on each FMS and follow the system displaying the smallest DIFFS
between FMS and sensor latitude/longitude positions.

2. If the FMS’s are utilizing different sensor inputs, refer to the “NAV SENSOR ACCURACY
MESSAGES” section of this manual.

FMS-FLOC DIFF WARN — During an FMS-ILS approach, the aircraft is inbound on the same
desired track as the ILS, and FMS deviation is less than 0.2nm while ILS localizer deviation is
greater than 7% dot.

|1. Select FHDG mode and manually steer the aircraft to intercept the ILS localizer.

FMS INIT NOT COMPLETE - A disallowed mode key was pressed while on the Disk Menu page
when it was accessed from the Initialization page.

FMS NETWORK COMM FAIL — Indicates the FMS’s internally programmed Ethernet address has
failed. The FMS will operate normally but cannot communicate with the DTU or other network
LRUs.

FMS PART NUMBER MISMATCH — The FMS installed has a different part number than the
configuration stored. Verify installation is correct.

FPL CAPACITY EXCEEDED - The pilot attempted to enter more than 98 waypoints in a flight
plan.

FPL DISK MINOR ERROR — When a flight plan disk is loaded, the number of records found on
the disk do not match the number of records in the header file on the disk. The flight plan should
be completely reviewed for accuracy.

FUELFLOW FAIL — A fuel flow failure is detected. Manual fuel flow entries may be made.

1. Press the FUEL key until the FUEL FLOW page is accessed.
2. Check the fuel flow displays for reasonableness.

3. Enter manual fuel flows if necessary.

4. Update the fuel used values manually if required.

FUEL FLOW SELFTEST FAIL — Self test of the fuel flow measurement circuitry has failed.

FUEL NOT CONFIRMED — The FMS was started up in the Standby mode and the fuel has not
been confirmed on FUEL page 1.
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GLONASS DEPENDENT NAV — The FMS is in GPS NAV mode, the GNSS sensor is in NAV
mode and the total number of GPS satellites is less than four and at least one GLONASS satellite
is in use.

GLS FACILITY INVALID — GLS ground station failure.

GLS # CONFIG MODULE FAIL — A mismatch has occurred between the configuration module
and the GLS.

GLS # DESELECT - The sensor monitor has determined that the GLS data is unreasonable and
has deselected the sensor. This message will be removed after it is read.

GLS # DIFFERENCE > xxNM — The sensor “Watchdog” has sensed that the latitude/longitude
position as determined by GLS #1 or #2 differs from the FMS best computed position by an
amount that warrants pilot attention. “xx” can be 6, 12, 18 or 24NM.

GLS # FAIL — A failed status has been determined for the indicated GLS.

1. Press the DATA key to access DATA 2/4.
2. Place cursor over sensor to access the Sensor Status Page.
3. Check the sensor status.

GLS # NOT NAYV — The specified GLS has change to a not navigational (neither DGPS,
Navigation, nor Altitude aiding nor Fault) condition. GLS status page will show the cause of the
change.

GLS VDL FAIL — This message will follow an APPR FACILITY INVALID message. It informs the
crew that the approach facility may be operational but the GLS VHF Data Link board has failed.

GNSS # DESELECT — The sensor monitor has determined that the specified GNSS data is
unreasonable and has deselected the GNSS sensor for use in navigation. The message will be
removed after it is displayed once.

GNSS # DIFFERENCE > xxNM — The sensor “Watchdog” has sensed that the latitude/longitude
position as determined by the GNSS differs from the FMS best computed position by an amount
that warrants pilot attention. “xx” can be 6, 12, 18 or 24NM.

GNSS # FAIL — A Fail status has been determined for the indicated GNSS.

1. Press the DATA key to access DATA 2/4.
2. Place cursor over sensor to access the Sensor Status Page.
3. Check the sensor status.

GNSS # NOT NAV — The specified GNSS has changed to a not navigational (neither DGPS,
Navigation, Altitude aiding nor Fault) condition. This message will be removed after it is displayed
once or when the GNSS goes into NAV or altitude aiding mode. GNSS status page will show the
cause of the change.

1. Press the DATA key to access DATA 2/4.
2. Place cursor over sensor to access the Sensor Status Page.
3. Check the sensor status.

GPIRS # DESLECT — The sensor monitor has determined that the specified GPS data is
unreasonable and has deselected the GPS portion of the sensor.
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GPIRS # DIFFERENCE > xxNM — The sensor “Watchdog” has sensed that the latitude/longitude
position as determined by the GPS portion of the GPIR# (1, 2 or 3) differs from the FMS best
computed position by an amount that warrants pilot attention. “xx” can be 6, 12, 18 or 24NM.

GPIR # FAILED - A Fail status has been determined for the GPS portion of the indicated GPIRS,
because the position data is missing or invalid or the status label indicates a FAIL status exists.

1. Press the DATA key to access DATA 2/4.
2. Check the sensor status.

GPIR # GPS NOT NAV — GPS portion of the GPIRS has changed to a not navigational (neither
NAV nor Alt) condition. GPS status page will show the cause of the change.

GPS # DESELECT — The sensor monitor has determined that the specified GPS data is
unreasonable and has deselected the sensor for use in navigation. The message will be removed
after it is displayed once.

GPS # DIFFERENCE > xxNM — The sensor “Watchdog” has sensed that the latitude/longitude
position as determined by GPS# (1, 2, or 3) differs from the FMS best computed position by an
amount that warrants pilot attention. “xx” can be 6, 12, 18 or 24NM.

GPS # FAILED — A Fail status has been determined for the indicated GPS, because the position
data is missing or invalid or the status label indicates a FAIL status exists.

1. Press the DATA key to access DATA 2/4.
2. Place cursor over sensor to access the Sensor Status Page.
3. Check the sensor status.

GPS # NOT NAV — GPS has changed to a not navigational (neither NAV nor Alt) condition for
more than 3 minutes. GPS status page will show the cause of the change.

GPS ONLY NAVIGATION - Displayed if a non-RAIM GPS is the only position sensor available.
Message is displayed 60 seconds after condition exists and remains as long as condition exists.
Message is suppressed on the ground or while operating in the FIAS ‘GPS only’ mode.

HEADING REF FAIL — The AC reference for the Analog Heading input has failed.

HIGH GROUNDSPEED FOR ARC — An AF or RF is the current leg and the groundspeed is too
high for the aircraft to stay within the bounds of the arc.

HIGH GNDSPD FOR HOLDING - In holding mode, the current groundspeed is excessive for
holding airspace. This may be due to either high winds or high TAS. The pilot should lower
airspeed if feasible.

IC600L HEADING FAIL — In the Cessna Bravo, Cessna Ultra, or Embraer 145, the heading
source has failed while in use.

IC600R HEADING FAIL — In the Cessna Bravo, Cessna Ultra, or Embraer 145, the heading
source has failed while in use.

IC600-L BUS FAIL — In the Cessna Bravo, Cessna Ultra, or Embraer 145 configuration, label 371
does not have a valid SSM, or is not detected on the left bus.
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IC600-R BUS FAIL — In the Cessna Bravo, Cessna Ultra, or Embraer 145 configuration, label 371
does not have a valid SSM, or is not detected on the right bus.

ILLEGAL FACILITY TYPE — The entered facility is of an invalid type for this approach.

ILLEGAL WAYPOINT — A waypoint that is more than 6° from being on the inbound course or is
greater than 99.9nm from the FAF has been entered into the first optional waypoint position in the
approach definition pages. Or, a turn center waypoint has been entered for a pilot defined RF leg
that creates a radius greater than 32nm.

ILS DATABASE FAIL — An error has been detected in the ILS database and access to the ILS
database is not allowed.

IMS BUS FAIL — A valid SSM is not detected on the bus. This applies to the Sextant IMS
configuration used on deHavilland DHC-8 S400.

INSIDE LOA — The aircraft is inside a defined LORAN Operating Area (LOA). This message will
be removed after it is displayed.

INVALID ARINC VERSION — Two ARINC circuit boards are installed which do not have the same
software version number.

INVALID CONFIGURATION — The FMS configuration is unknown. This message can only occur
on the ground.

INVALID FUEL CONFIG — The fuel flow sensor configuration is invalid or incomplete. The fuel
flow function will be disabled.

INVALID ROUTE UPLINK — UniLink has detected an error during a FPN uplink.
IRS # ALIGN — The specified IRS is in the alignment mode. The aircraft must stay stationary.

IRS # ALIGN FAULT — The entered position failed the 3+3T test or the latitude comparison test.
Re-enter position.

IRS # ATTITUDE - The specified IRS is in the attitude reference mode. Navigation data is not
available.

IRS # CODE 01 — (Delco only) Turn specified NAV unit off.

IRS # CODE 02 — (Delco only) Select ATT mode on specified IRS.

IRS # CODE 03 — (Delco only) Check heading output from the specified IRS.
IRS # CODE 04 — (Delco only) Re-align specified IRS. Ground only.

IRS # CODE 06 — (Delco only) Check loaded DATA (position) in specified IRS.
IRS # DC FAIL — The backup battery or DC bus is below 17 VDC.

IRS # DC FAIL ON DC - The last shutdown of the system was due to a power interrupt and not
because of IRS failure.
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IRS # DESELECT — The sensor “watchdog” has determined that the specified IRS data is
unreasonable and has deselected the sensor for use in navigation.

IRS # DIFFERENCE WARNING — The sensor “watchdog” has sensed that the latitude/longitude
position as determined by IRS# (1, 2, or 3) differs from the FMS best computed position by an
amount that warrants pilot attention.

IRS # FAIL — An inertial reference system failure is detected in the IRS indicated.

1. Press the DATA key to access DATA 2/4.
2. Place cursor over sensor to access the Sensor Status Page.
3. Check the sensor status.

IRS # HEADING FAIL — The compass heading source, IRS# (1, 2, or 3) was serving as the
primary heading source but has failed. This message will be removed after it is displayed. Unless
a NO HEADING message is also active, the system will have automatically selected another valid
heading source. No action is necessary if another valid heading was selected. A check should be
made on the appropriate DATA page to ensure that the heading source selected is the one
desired and the heading is correct.

1. Press the DATA key to access DATA 4/4.

2. Press HDG to place the cursor over the heading field.
3. Press the LIST key to access the HDG SRC page.

4. Check the heading source and change if desired.

IRS # NAV — The specified IRS is in the navigation mode. Alignment is complete.

IRS # ON BATTERY — The specified IRS is being powered by a DC power source or standby
battery.

IRS # READY NAYV - In installations using Delco IRS only, the IRS align status is 5.

LAT/LONG XING WPT ALERT — This is displayed 15 seconds prior to sequencing time for
latitude or longitude intersection.

LCS DESELECT - The sensor “Watchdog” has determined that the LCS sensor position is
unreasonable and has deselected the sensor for use in navigation.

LCS DIFFERENCE > xxNM — The sensor “Watchdog” has sensed that the latitude/longitude
position as determined by the LCS differs from the FMS best computed position by an amount that
warrants pilot attention. “xx” can be 6, 12, 18, or 24NM.

LCS FAIL # - This message is displayed when the LCS has failed. The # is the failure code.
Failure codes are as follows:

1

LCS Program Checksum Fail

2 - LCS ARINC Self Test Fail
3 - LCS Memory Test Faill
9 - LCS is not communicating with the FMS

1. Press The DATA key to access DATA 2/4.
2. Place cursor over the LCS sensor to access the Sensor Status Page.
3. Check the sensor status.
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LCS NAV - LCS has changed to navigational mode.

LCS NOT NAV - LCS has changed to a not navigational mode. The cause of the change is
displayed on the LORAN Status page.

LEFT IOC-OFFSIDE FAIL — This message will be displayed on the #2 FMS if the offside
Input/Output Concentrator (IOC) has failed (only with Collins Pro Line 4 interface).

LEFT IOC-ONSIDE FAIL — This message will be displayed on the #1 FMS if the onside
Input/Output Concentrator (IOC) has failed (only with Collins Pro Line 4 interface).

LOC STEERING ACTIVE — An ILS, LOC or BC Approach is active and the localizer signal is used
in the roll steering equation.

MANUAL LEG CHANGE REQD - The aircraft is on a CA, FA, or VA leg and barometric altitude is
not available to the FMS. The crew must make a manual leg chance to sequence the waypoint.

MEMORY BANK # FAIL — In dual cycle memory bank FMS’s, either memory bank 1 or memory
bank 2 has failed and all databases in that failed bank are not usable.

|1. Reload the navigation database in the other bank.

MODE KEYS INOP — DISK PAGE — A disallowed mode key was pressed while any disk function
page is displayed, other than Disk Menu.

MOT WPT LIST FULL — For MMMSs only. When MOT 9 (Mark On Target waypoint number 9) is
created, the next waypoint added will bump the oldest waypoint from the list.

MOT WPT MEMORY FAIL — This message appears in MMMSs only. The MOT (Mark On Target)
waypoint memory section has failed during power-up self test.

NAV DATABASES FAILED - All segments of the navigation database failed simultaneously. This
message replaces all individual segment messages.

|1. Reload navigation database.

NDB DATABASE FAIL — A problem has been found in the NDB database. Access to this
database will not be permitted.

|1. Reload navigation database.

NDB NAME DATABASE FAIL — An error was detected in the NDB plain language name
database.

|1. Reload navigation database.

NEW MAINT LOG EXISTS — This message is displayed one minute after landing when any
diagnostic history event has been recorded during the previous flight.

1. Refer to “Maintenance Data Download” section of this manual for procedure to download and
display the Maintenance Log.
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NEXT LEG UNDEFINED — A GAP is in the next flight plan waypoint position. The flight plan must
be edited by the pilot to eliminate the GAP. If the GAP is not eliminated, the aircraft will fly to the
current TO waypoint, and after waypoint passage will continue to fly the same desired track with
the TO/FROM flag now indicating FROM. The WPT annunciator will remain illuminated after
waypoint passage and a CURRENT LEG EXTENDED message will appear on the message

page.

NOTE: The gap placed at the end of the approach before the destination airport does not
trigger this message.

1. Press the FPL key to access the flight plan.
2. Edit the flight plan to remove GAP.

NEXT VNAV LEG INVALID — Next lateral leg is not valid for VNAV. This message will apply to
procedural legs in SIDs, STARs and approaches which are “floating waypoints”, e.g., heading to
intercept a VOR radial.

NO DME RECEIVED - RRS DME list was tuned and no data was received for 5 minutes.

NO HEADING — No heading information is being received. This message will not be displayed
while on the ground. If a valid heading source was available, it should have already been
automatically selected.

1. Press DATA key to access DATA 4/4.

2. Press HDG to place the cursor over the heading field.

3. Press LIST key to access HDG SRC page. Change heading source if desired.

4. If no other heading source is available, manually input the aircraft’'s heading on DATA 4/4.

NO INTERCEPT — System is in the heading intercept mode and the selected heading will not
intercept current NAV leg.

NO RAIM @ FAF — RAIM may not be available at the Final Approach Fix or HIL is greater than
0.3nm.

NO RAIM @ MAP — RAIM is not available at the Missed Approach Point or HIL is greater than
0.3nm.

NO SATELLITE INTEG - GPS integrity monitoring is not available for 27 seconds in Enroute and
for 7 seconds in Terminal phase of flight. In Approach phase after FAF, GPS integrity monitoring
is not available and HDOP is greater than 4.0 for 7 seconds.

NO TACAN RECEIVED — RRS TACAN list was tuned and no data was received for 5 minutes.
NO VOR RECEIVED - RRS VOR list was tuned and no data was received for 5 minutes.

NONVOLATILE MEMORY FAIL — The non-volatile memory has failed the power-up test. Some
or all of the NVM parameters may be lost. This message can only occur following system
initialization.
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NORMAL CKLIST DB FAIL — Appears if the normal checklist database has failed (only with
Collins Pro Line 4 interface).

| 1. Reload checklist database.

OFFSIDE FLAP POS FAILED — No offside flap position input is detected in the Lear 45 Primus
1000 installation.

ONSIDE FLAP POS FAILED - No onside flap position input is detected in the Lear 45 Primus
1000 installation.

OTHER FMS HEADING FAILED — The FMS is using heading from the other FMS, and that
heading has failed.

1. Press the DATA key to access DATA 4/4.
2. Place cursor over the HDG field.
3. Press the LIST key to access the HDG SRC page and select another source if available.

OUTSIDE LOA — The aircraft is outside of a defined LORAN Operating Area (LOA). This
message will be removed after it is displayed.

OVERSPEED INVALID — The FMS doesn’t receive one or more of the following input labels
required for Overspeed mode: Label 206, Indicated Airspeed, label 207, Max allowable Airspeed,
label 331, Longitudinal Acceleration and Pitch Angle, label 324.

PERF DATABASE FAILED - The performance database has failed. Advanced performance
features will be disabled.

|1. Reload performance database.

PERF DB ID MISMATCH — The performance database ID entered on the configuration pages
does not agree with the performance database ID on the disk that is loaded.

PERF T/O GW UPDATE REQD - The current gross weight differs more than 2.5% from the value
entered in the gross weight field.

1. Press “BACK” “ ENTER” to update or,
2. Enter a manual value in the gross weight field.

PILOT ALIGN DB UPDATED - This message displays after the Check All process. Indicates a
change to the pilot alignment point database based on loaded or resident navigation data.
Requires redefinition or confirmation by the pilot.

PILOT APPR DATABASE FAIL — A problem has been detected in the Pilot defined approach
database.

|1. Reload data from Pilot Data Save disk.

PILOT APPR DB UPDATED - Displayed following the Check All Process. Indicates pilot
approach data has been updated by the system as a result of a navigation data update. Requires
definition or confirmation by the pilot.
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PILOT ARPT DATABASE FAIL — A problem has been detected in the Pilot defined airport
database.

|1. Reload data from Pilot Data Save disk.

PILOT ARPT DB UPDATED - Displayed following the Check All Process. Indicates a change to
the pilot airport database based on loaded or resident navigation data. Requires redefinition or
confirmation by the pilot.

PILOT DATABASES FAILED - The database of all pilot defined locations has failed.
Reload data from Pilot Data Save disk.

PILOT RNWY DATABASE FAIL — A problem has been detected in the Pilot defined runway
database.

|1. Reload data from Pilot Data Save disk.

PILOT ROUTE DATABASE FAIL — A problem has been detected in the Pilot defined route
database.

|1. Reload data from Pilot Data Save disk.

PILOT ROUTE DB UPDATED - Displayed following the Check All process. Indicates a change to
the pilot route database based on loaded or resident navigation data. Requires redefinition or
confirmation by the pilot.

PILOT SID DATABASE FAIL — A problem has been detected in the Pilot defined SID database.
|1. Reload data from Pilot Data Save disk.

PILOT SID DB UPDATED - Displayed following the Check All Process. Indicates pilot SID data
has been updated by the system as a result of the navigation data update. Requires redefinition or
confirmation by the pilot.

PILOT STAR DATABASE FAIL — A problem has been detected in the Pilot defined STAR
database.

|1. Reload data from Pilot Data Save disk.

PILOT STAR DB UPDATED - Displayed following the Check All Process. Indicates pilot STAR
data has been updated by the system as a result of the navigation data update. Requires
confirmation by the pilot.

PILOT WPT DATABASE FAIL — A problem has been detected in the Pilot defined waypoint
database.

|1. Reload data from Pilot Data Save disk.

PILOT WPT DB UPDATED - Displayed following the Check All Process. Indicates a change to
the pilot waypoint database based on loaded or resident navigation data. Requires redefinition or
confirmation by the pilot.
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POSITION CORRECTING — This message normally occurs when reacquiring DMEs following an
over water or other non-DME environment flight segment. Best Computed Position is in the
process of being corrected.

POSITION UNCERTAIN — The FMS position is uncertain (not verified). A quality factor “Q” of 28
triggers this message within 300nm of DME sources. In approach mode, a “Q” of 28, 10 or 5 may
also trigger this message depending upon the distance from the end-of-approach point and the
type of approach. In terminal operations a Q of 10 or more within 30nm of departure or destination
airport will create this message. A “Q” of 60 triggers the message outside of DME range, unless
operating on valid IRSs only. In the event the POS UNCERTAIN message occurs under these
conditions, the message can be removed and the “Q” reset to a lower number by selecting the
HOLD function and then verifying the FMS Best Computed Position.

|1. Refer to Best Computed Position Update Procedure. This action will deactivate this message. |
PROGRAM CHECK FAIL — A problem has been found in the program software.

1. Monitor the system closely. There is a high probability that the system will fail the initial self-
tests the next time it is turned on.
2. After landing and shutdown, turn the system off and then on again in order to troubleshoot.

PRO LINE 21-L BUS FAIL — In the Pro Line 21 configuration, label 360 is not detected on the left
bus for 2 seconds.

PRO LINE 21-R BUS FAIL - In the Pro Line configuration, label 360 is not detected on the right
bus for 2 seconds.

RADIUS REQ EXCESS BANK — The orbit radius is less than the minimum aircraft turn radius
(under current conditions). This message is presented in MMMSs only.

RESET ALT PRESELECT - The aircraft is within two minutes of a VNAV Top of Descent, and the
altitude preselector has not been reset to an altitude at least 200 feet below current altitude. VNAV
cannot be armed on the flight guidance system until the altitude preselector has been reset to a
lower altitude.

RIGHT IOC-ONSIDE FAIL — This message will be displayed on the #2 FMS if the onside
Input/Output Concentrator (I0C) has failed (only with Collins Pro Line 4 interface).

RIGHT IOC-OFFSIDE FAIL — This message will be displayed on the #1 FMS if the offside
Input/Output Concentrator (IOC) has failed (only with Collins Pro Line 4 interface).

ROUTE CAPACITY EXCEEDED - An attempt has been made to create a route with over 98
waypoints.

ROUTE DATABASE FULL — An attempt has been made to create over 200 routes, or to use over
3000 waypoints in all routes.

RRS DATA BUS FAIL — RRS communication link with the FMS has failed.

RRS (DME, TACAN, VOR) RECOVER — The FMS has recovered from a ‘No (DME, TACAN,
VOR) Received’ condition.
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RRS (DME, TACAN, VOR) SELF TEST FAIL — The FMS has detected a failure during RRS self
test mode.

RRS (DME, TACAN, VOR) TUNE FAIL — The RRS did not tune the requested frequency within a
specified time (VOR = 8 sec, TACAN = 8 sec, DME = 4 sec).
RRS RECOVER - Unit has recovered from one of the above conditions.

RRS TUNE BUS FAIL — The RRS has not received any tuning labels from this FMS.
RTU # FAIL — A failure has been detected in the specified Radio Tuning Unit.
RUNWAY DATABASE FAIL — The runway database has failed.

|1. Reload navigation database.

RUNWAY IN USE - This runway is in use in an approach or flight plan and cannot be modified or
deleted.

SATELLITE POS ALARM — GPS error is outside of phase of flight limits for specified time.

SCAT-1 UNAVAILABLE — The GLS sensor has detected either an FMS or GLS failure that
prevents flying the SCAT-I approach type.

SID DATABASE FAIL — The SID database has failed.
SIGMETS RCVD - SIGMETS data has been received via AFIS Uplink or AFIS DTU.

SOFTWARE CONFIG MISMATCH — The loaded version of software does not match the
installation compatibility version number stored in the configuration module.

SPEED TOO FAST FOR TURN — RF leg is current lateral guidance leg and the groundspeed is
too high for the aircraft to stay within bounds of the arc.

SPCL MISSION MEMORY FAIL — During power up the special missions portion of the memory
failed. Any pending special mission status will be lost.

STAR DATABASE FAIL — The STAR database has failed.

|1. Reload navigation database.

STEERING FAIL — Roll steering self-test failure (continuous). This failure may be reset.

1. Press the DATA key to access DATA 4/4.
2. Position the cursor over the ROLL CMD line.
3. Press the BACK key then the ENTER key to reset.

TACAN FAIL — TACAN input has failed.
TACTICAL DATABASE FULL — All 98 available tactical waypoint slots have been used.
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TAS INVALID — The True Airspeed portion of the Air Data Computer is not usable. A manual input
of TAS may be made on the ADC Status page.

1. Press the DATA key until DATA 2/4 is accessed.
2. Press the line select key at ADC to access ADC 1/1.
3. Atthe TAS field, enter current true airspeed. A manual TAS overrides any ADC input.

TAWS FAIL — TAWS A739 is configured and is not receiving a valid 172 label. Or, TAWS FMS
fixed-pages is configured and label 123 is not valid.

TAWS FPL/TERRAIN THREAT — Label 272, bit 12 is set to 1 by the TAWS.

TCAS NOT CONFIGURED - The TFC Button on the EFIS Radar Panel (ERP) has been pressed
and the FMS is not configured for TCAS (only with Collins Pro Line 4 interface).

TERMINALS DATABASE FAIL — The terminal intersection database has failed.

|1. Reload navigation database.

TERMINAL WEATHER RCVD - Terminal weather data has been received via AFIS Uplink or
AFIS DTU.

TEST MODE - The system is in test mode.
TOP OF DESCENT ALERT — Estimated time to TOD is less than two minutes.

TUNE NAVAID - The navaid specified in the approach definition is not tuned at entry to approach
mode and should be tuned to get valid displays.

TUNE NAV# - TO XXX ON FFF.FF — For VOR or RNV, there are less than 2 DME stations
available, and the current tuned VOR is greater than 80NM away or is invalid. The XXX and
FFF.FF are filled with the identifier and frequency of the nearest valid VOR.

1. Press the TUNE line select key to remote tune the VOR receiver to the displayed frequency if
Remote Tune is enabled (programmed into the Configuration Module at installation).
Otherwise, manually tune the VOR using the control head.

UNILINK FAIL — The UniLink unit has been determined to be in a failed state by the FMC
monitoring the UniLink.

UNILINK MSG RCVD - A new UniLink text message has been received.

1. Press the UNILINK prompt to access UniLink Main Menu.
2. Press NEW MSG prompt on the UniLink Main Menu to view message.

UNILINK ROUTE RCVD - Receipt of an FMC route uplink which passes error check and is ready
to be reviewed.

UNILINK RTE INVALID — Receipt of an FMC route uplink which fails error check and is rejected.
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UNILINK WX MAP RCVD - A new UniLink weather map has been received from Universal
Weather and Aviation.

1. Press the UNILINK prompt to access UNILINK Main Menu.
2. Press NEW WX prompt the UniLink Main Menu to view the new weather map.

UPLINK MESSAGE RCVD - A message has been received from the Global Data Center.

VARIATION WARNING - The aircraft is out of the auto-variation model range (above N72
degrees, 45 minutes and below S59 degrees, 45 minutes latitudes), there is no manual input, and
the TRUE MAGNETIC switch is in the MAGNETIC position.

1. Press the DATA key to access DATA 4/4.
2. Press the VARIATION line select key to place the cursor over the variation field.
3. Enter a manual East or West variation.

VERIFY MANUAL RNP — A manual RNP has been entered and then a flight phase transition
occurs and the new RNP limit is less than the manually entered RNP. Or, a manual RNP has
been entered and a leg with a lower database RNP value is sequenced to in a linked flight plan.

VERTICAL WPT ALERT — This message appears approximately 15 seconds prior to a VNAV
mode vertical leg change. The WPT and MSG annunciators on the instrument panel flash, along
with the FMS MSG light. Pressing the MSG key will change the flashing WPT to steady, turn off
the MSG light, and show the VNAV WPT ALERT message.

VHF NAME DATABASE FAIL — The VHF plain language name database has failed.
Reload navigation database.

VHF NAVAID DATABASE FAIL — The navaid database has failed. The backup navaid database,
containing navaids and airports, will be used.

|1. Reload navigation database.

VNAV DISCONNECT - An altitude or flight level has been entered on a FPL page that has
resulted in a VNAV disconnect. Return to the PATH VNAV page to re-activate VNAV. This
message will clear after it is read.

VOR TUNE FAIL — The 711 VOR has not tuned to the pilot requested frequency.

VPATH CAPTURE — This message is annunciated 15 seconds prior to sequencing Top of
Descent or initiating the capture to vertical path from a tactical mode.

WAAS LAT PA LIMIT — This message is displayed when HPLwaas is greater than HALpa while in
WAAS PA mode.

WAAS VERT PA LIMIT — This message is displayed when VPLwaas is greater than VALpa and
HPLwaas is less than HALpa while in WAAS PA mode.
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WAYPOINT ALERT - The aircraft position is within 15 seconds of a leg change while enroute, (or
5 seconds while using approach procedural legs) prior to the TO waypoint. The MSG light will not
illuminate for this message. The instrument panel WPT alert annunciator will illuminate to alert the
pilot of an impending leg change.

WAYPOINT IN USE — This message occurs when attempting to delete a waypoint from the pilot
defined database which is in use on the flight plan.

WINDS ALOFT RCVD — Winds aloft data has been received via AFIS uplink or AFIS DTU.
XFILL CONFIG MISMATCH - Crossfill data has been pushed to an FMS not configured to

receive that data type. This message alerts the crew that crossfill data was sent and received but
not accepted. Once read this message is removed from the MESSAGE page.

400 Hz REF FAIL — 400 Hz (AC) power has failed and there is no input to the analog roll steering.
This message is suppressed if the system is installed in an “all digital” aircraft. It remains on the
message page as long as the condition exists.

+3 VOLT PWR SUPPLY FAIL — Self test for power supply has failed.

+5 VOLT PWR SUPPLY FAIL — Self test for power supply has failed.

+8 VOLT PWR SUPPLY FAIL — Self test for power supply has failed.

-8 VOLT PWR SUPPLY FAIL — Self test for power supply has failed.
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VNAV ERROR MESSAGES

VNAYV Error Messages

The following error messages will appear on the VNAV page whenever an invalid entry is made in
TGT V/S or altitude data fields.

ADC ALT INV — (1) Aircraft altitude is < FL180 and only pressure altitude is available, or (2) ADC
altitude is failed.

APPR ALT — RESTR - An altitude entry for an approach waypoint that violates the database
constraints is entered.

CLEAR MAN ALT — A manual entry for altitude was made on the ADC status page.
CLR SXTK - Aircraft is flying a selected crosstrack distance prior to VNAV activation.
CLR XFILL ALT — AVNAV plan is defined, but crossfilled altitude is being used by the system.

FPA TOO STEEP - Flight path angle is steeper than maximum FPA configured at time of
installation.

LEG RESTRICTION - Entry is attempted when the active vertical leg is a GAP, HA, FA, CA, VA
leg or a HM or HF leg that does not have any altitude constraints.

LINK NAV/FPL — VNAYV distance is invalid because the VNAV plan is not linked to the guidance
legs.

NO ENTRY — APPR — Entry is attempted for an approach waypoint when the approach is active.
NO ENTRY — HOLD - Entry is attempted during an active vertical holding leg.

NO ENTRY- VERT - Entry is attempted when the aircraft is in active VM or FM leg.

NO VWPT ALT — VNAV distance is invalid because the VNAV TO waypoint is undefined.

TARGET V/S HIGH — Value exceeds 6000 fom or maximum flight path angle programmed in
configuration module.

TARGET V/S LOW - Entered value is less than minimum required value.
XTK TOO GREAT - Current crosstrack is > 12.5nm.

The following error messages will appear on the VNAV page whenever an invalid entry is made in
TGT V/S or altitude data fields.

VIS TOO HIGH - Value exceeds 6000 fpm or maximum flight path angle programmed in
configuration module.
VIS TOO LOW - Entered value is less than minimum required value.

ADC ALT INV — (1) Aircraft altitude is < FL180 and only pressure altitude is available, or (2) ADC
altitude is failed.

CLR XFILL ALT — AVNAV plan is defined, but crossfilled altitude is being used by the system.
CLEAR MAN ALT — A manual entry for altitude was made on the ADC status page.

LEG RESTRICTION — The FMS is on a Procedure turn, VECTOR or other floating leg type.
XTK TOO HIGH — Current crosstrack is > 12.5nm.

CLR SXTK - Aircraft is flying a selected crosstrack distance prior to VNAV activation.

FPA TOO STEEP - Flight path is steeper than maximum FPA in configuration module.
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ANNUNCIATORS

In addition to the message annunciator, there are six other annunciators that may be required and
are mounted on the instrument panel or are displayed through the EFIS.

WPT — Will illuminate in conjunction with a WAYPOINT ALERT message on the FMS. Only the
WPT annunciator will illuminate the MSG annunciator will not illuminate.

When on and steady, alerts the pilot to a lateral waypoint change and will occur 15
seconds prior to the changeover waypoint while enroute and 5 seconds during approach.

When on and flashing, alerts the pilot to a vertical waypoint change and will occur 15
seconds prior to the changeover waypoint while enroute and 5 seconds during approach.

SXTK — Will be illuminated during the time the FMS is in selected crosstrack mode.

FMS HDG — Will be illuminated during the time the FMS is in command or procedural heading
mode.

FMS APPR — Will be illuminated during the time the FMS is approach active.
GPS INTEG — Will illuminate if the GPS Horizontal Integrity Limits (HIL) for the current phase of
flight have been violated. During approach active, for an approach for which GPS is being used,

this annunciator will illuminate if RAIM is not available.

DR — Will illuminate if the FMS is not receiving NAV sensor input from any other source and the
FMS is determining its position solely from dead reckoning (DR).

Report No. 3040sv80X/90X



UNS:—: TECHNICAL Page 231
== TRAINING

FMS TROUBLE SHOOTING FOR PILOTS

When the FMS does not respond in the expected way, the anomalous output is often not the FMS,
but an erroneous input or no input to the FMS from a related piece of equipment. When the pilot
creates a squawk, maintenance may be at a loss as to whether the problem is the FMS or an
interfaced system.

To assist both the pilot and maintenance personnel, the following trouble shooting guidelines were
created. The following are the most common problems that are seen by pilots. For a complete list
of FMS messages, refer to the FMS Message section.

Symptoms:

A/D HEADING FAIL — The present system heading source, A/D (synchro analog-to-digital), was
serving as the primary heading source but has failed. This message will be removed after it is
displayed. Unless a NO HEADING message is also active, the system will have automatically
selected another valid heading source. This message is suppressed while the aircraft is on the
ground.

Action:

No action is necessary if another valid heading was automatically selected by the FMS. A check
should be made on the appropriate DATA page to ensure that the heading source selected is the
one desired and the heading is correct. Check heading source on Data 4/4. Place cursor over
the HDG field. Press the LIST key to access a display of alternate heading sources. Select an
alternate heading source. A manual heading can be entered at the HDG field on DATA page 4/4,
but once entered, all new heading changes will have to be entered manually as well.

Symptoms:

ADC INPUT FAIL — An Air Data Computer (ADC) failure is detected. TAS and altitude will not be
input automatically. Altitude is used in DME positioning. TAS affects wind computations, DR
capability, and VNAV will not be available.

Action:

Check circuit breaker for ADC or ACU if installed. Press the DATA key until DATA page 2 is
accessed. Manual inputs should be made. If a second FMS is installed air data may be
crossfilled from the other system. Check ADC data from ADC status page and record for
maintenance. Note that without valid air data inputs to the FMS, VNAV is not available and any leg
type terminators requiring altitudes will not be sequenced

Symptoms:
AHRS # HEADING FAIL — The AHRS heading source was serving as the primary heading source
and has failed. This message is suppressed while the aircraft is on the ground.

Action:

The FMS should automatically select an alternate heading source if one is available. A manual
heading may also be entered, but heading updates must be made each time the aircraft changes
heading. (See DATA page section) Record information from heading source page for
maintenance.
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Symptoms:

ALT INVALID — The altitude portion of the Air Data Computer is not usable. If using VNAV above
18,000 feet and only non-barocorrected altitude is available, this message will appear when
descending through 18,000 feet. (If the TAS INVALID message is also active, the ADC Status
page, under the DATA key, will indicate “ADC FAILED.”

Action:
A manual input of altitude may be made on the ADC status page (under the DATA key). VNAV will
not be available

Symptoms:

ANALOG BOARD FAIL — A failure is detected on the Analog Board. The outputs to the NAV may
be affected, and depending upon installation, heading and fuel flow in some systems may also be
affected. Verify on the DATA pages that the heading, TAS, and altitude inputs are reasonable.

Action:
On the ADC page verify TAS and altitude. On DATA page 4 verify HDG. If NAV is analog type, do
not use for navigation.

Symptoms:
ANALOG INST FAIL — The Analog Waypoint Bearing or Desired Track self test has failed or the
instrument reference is missing.

Action:
Check 26 VAC circuit breakers for FMC instrument reference input.

Symptoms:
CDU DATA BUS FAIL — Communication between the CDU and the NCU has failed.

Action:

If FMS does not recover automatically, cycle power by turning the unit off using the C&Jkey.
Document for maintenance whether FMS information to flight instruments remained or was lost as
indicated by flags on the NAV instruments. Document whether FMS recovered automatically or
recycling power was required.

Symptoms:
FMC BATTERY LOW - Self test has detected that the internal battery is low. Navigation is still
allowable; however, at shutdown the position, date and time may be lost.

Action:
Advise maintenance of the message and the need to return the FMS to Universal Avionics for
repair.

Symptoms:

FMS DIFF > xxMM — The sensor watchdog has sensed that LAT/LONG positions of two FMS’s
in a dual installation differ by an amount that warrants crew attention. Xx will equal 6, 12, 18

or 24nm.

Action:
Review DATA page 3 to determine which FMS is correct and use that FMS for navigation.
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Symptoms:
FUELFLOW FAIL — A Fuel Flow failure is detected.

Action:

The FMS is not receiving fuel flow input from the aircraft engine fuel sending units. Manual fuel flow
entries may be made. Also check the Fuel Flow displays for reasonableness. The Fuel Used values
may be manually updated if required. To recover automatic fuel flow, position cursor over failed fuel
flow field and press the B2k key followed by the ExER key.

Symptoms:
GPS# DESELECT — The sensor monitor has determined that the specified GPS data is
unreasonable and has deselected the sensor for use in navigation.

Action:

Record GPS status page information for maintenance. Monitor HIL on GPS status page and when
it meets phase of flight accuracy, reselect GPS. On over water legs it is possible that GPS could
get deselected when, in fact, the IRS is in error. If review of the GPS status page indicates GPS
to have a valid position, the pilot may choose to deselect the IRS and reselect GPS.

Symptoms:

GPS # DIFFERENCE > xxNM — The sensor “Watchdog” has sensed that the latitude/longitude
position as determined by GPS# (1, 2, or 3) differs from the FMS best computed position by an
amount that warrants pilot attention. “xx” can be 6, 12, 18, or 24nm.

Action:

Select Data page 2 and attempt to determine whether GPS, DME, or other NAV sensors are in
error. The NAV sensor that is pulling off the best computed position must be deselected. In areas
of the world where there are few DME stations or where the surveyed position of the DME stations
is questionable, deselecting DME may be necessary.

Symptoms:
GPS# FAILED - A Fail status has been determined for the indicated GPS because the position
data is missing or invalid or the status label indicates a FAIL status exists.

Action:
Review DATA page 2/GPS. Record GPS information for maintenance.

Symptoms:
GPS NOT NAV — GPS has changed to a not navigational condition for more than 3 minutes.

Action:
On Data page 2 select GPS. Review and record GPS information for maintenance.

Symptoms:
IRS # DESELECT — The sensor watchdog has determined that the specified IRS data is
unreasonable and has deselected the sensor for use in navigation.

Action:
Review DATA page 2 and compare FMS position to IRS position.

Report No. 3040sv80X/90X



Page 234 = = TECHNICAL
UN = = TRAINING

Symptoms:

IRS # DIFF WARN — The sensor “Watchdog” has sensed that the latitude/longitude position as
determined by IRS# (1, 2, or 3) differs from the UNS best computed position by an amount that
warrants pilot attention.

Action:
This usually indicates an IRS drift of greater than two nautical miles per hour. Review DATA page
3 and compare FMS position to IRS position through NAV menu.

Symptoms:

IRS # HDG FAIL — The compass heading source, IRS# (1, 2, or 3), was serving as the primary
heading source but has failed. This message will be removed after it is displayed. Unless a NO
HEADING message is also active, the system will have automatically selected another valid
heading source.

Action:

No action is necessary if another valid heading was selected. A check should be made on DATA
page 4 to ensure that the heading source selected is the one you desire and the heading is
correct.

Symptoms:
NO GPS INT@FAF — No response is received from the sensor or HIL exceeds 0.3nm.

Action:
Select an approach that does not require GPS. If time is available, select GPS on data page 2
and review page information.

Symptoms:
NO GPS INT@MAP — No response is received from the sensor or HIL exceeds 0.3nm.

Action:
Same as NO GPS INT@FAF

Symptoms:

NO HEADING — No heading information is being received. This message will not be displayed
while on the ground. If a valid heading source was available, it should have already been
automatically selected. Check the HDG SOURCE menu (DATA page 4) for a valid available
heading source, or manually select either the other FMS as the heading source or manually input
the aircraft’s heading.

Action:
Go to data page 4 and check heading input to FMS. Select alternate heading source, if available.
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Symptoms:

POS UNCERTAIN — The FMS position is unreasonable (not verified). An ANP of 28 (2.8nm)
triggers this message within 300nm of DME sources. In Terminal, an ANP of greater than 10
(1.0nm) and during approach active, an ANP of greater than 5 (0.5nm) may also trigger this
message depending upon the distance from the end-of-approach point. An ANP of 60 triggers the
message outside of DME range, unless operating on valid IRS only.

Action:

Go to data page 2 and identify NAV sensors being used for computing the Best Computed
Position. In some instances where DME stations are few and far between or are unreliable,
deselecting DME and using GPS as the primary sensor may help restore the required quality of
navigation.

Symptoms:
POS UNCERTAIN on ground — After successful initialization and the aircraft is being taxied; a
position uncertain message is presented.

Action:
Check for valid heading source on DATA page 4. Heading failed message is suppressed on the
ground. Record information for maintenance.

Symptoms:
STEERING FAIL — Roll steering self-test failure (continuous).

Action:
This failure may be reset by positioning the cursor over the ROLL CMD line on Data page 4, then
depressing the BACK key and then the ENTER key. Verify heading and TAS under Data section.

Symptoms:
TAS INVALID — The True Airspeed portion of the Air Data Computer is not usable.

Action:

A manual input of TAS may be made on the ADC Status page (under the DATA key). If the ALT
INVALID message is also active, the ADC Status page, under the DATA key, will indicate “ADC
FAILED.” Crossfill heading and/or TAS from offside FMS if available.

Symptoms:

Winds differ between FMS’s in dual FMS installation.

Action:

Between the FMS’s compare heading information from DATA page 4 and TAS from the ADC

page. Determine which FMS heading or TAS information is incorrect. Record this information for
maintenance and use the FMS displaying correct information.
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SID/STAR LEGS

SIDs and STARs are made up of a runway segment, a common segment, and an enroute
segment. Each SID may have several runway and enroute transitions, but only one common
segment.

DEMONSTRATION PILOT DEFINED SID
UNCTST. SSO
UNCTST. ELP

DIRECT

RUNWAY TRANSITIONS

RUNWAY

29R: HDG 303° - 3050'
TUS CRS 303° - D-8.0 4200'
HDG 140° - TUS 225° RADIAL
<— DIRECT VAINE

11L: HDG 123° TO 3250
CRS 123° TO VAINE

Report No. 3040sv80X/90X

COMMON SEGMENT

COMMON

VAINE - ILEEN
HDG 105° - (INTCEPT)
CRS 065° TO CIE

t——ENROUTE TRANSITIONS—

ENROUTE
SSO: CIE-SSO

ELP: CIE-ELP
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PILOT DEFINED SID

Pilot defined SIDs are constructed, viewed, or DATA 1/4
edited through DATA page 1.
—/—+«MNAY DATA CABIN DISP=——
Press the PILOT DATA line select key to display the | ki Xu i Ly v
DATA/PLT page. —|—«CO DATA

— = «DISK

—= MAINT-— —

To create a SID, press the SID line select key on DATA/PLT
the DATA/PLT page. - P AIRPORT— B
— «STAR ALIGN PT= | —
—|— «APPROACH WAYPOINT=S — —
—|— <RUNWAY ROUTE= —|—

e RETURN=— —

Enter the airport identifier, select the desired PLT/SID 1/ 1H

runway, and then create a name for the SID with 5 AIRPORT

to 7 characters. Create and enter the identifier for R =
the desired transition. Now press the SID LEGS line 06R —|—

SID

select key to define each leg of the SID. [

TRANS

——«5ID LEGS RETURN= =— —
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Press the 1L line select key to begin defining the
SID. A SID should normally start with a climb on
runway course to 400 feet AGL.

RETURN= — —

Press the CRS TO line select key to identify the LEG PATH
initial leg.
— «CRS TO DIRECT TO=F —
—[—«CRS5 FROM PROC TURN=— —
—|—«HDG INITIAL FIX=——
RETURN= — —
Press the ALTITUDE line select key to terminate LEG TERM
the Ieg CRS TO
——«FIX DME DIST=——
—|—«RADIAL
— «ALTITUDE
—|—«INTERCEPT
Now define the HDG and TO ALT with the runway CRS—ALT
heading and the 400 feet AGL altitude expressed in
MSL numbers. Press EEto move to the . ..
SEGMENT page. P
TO ALT

| 2815

IDENTIFIER

Press the RWY TRAN line select key to identify SEGMENT

this leg with a particular runway. W LY TRAN

—|—+«COMMON

—|=—«ENRTE TRAN
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When the display returns to the CRS-ALT page,
press ETER or the ACCEPT line select key.

The following SID legs are constructed in the same
manner, with a LEG PATH menu page and, when
required, a LEG TERM menu page to select the
definition page for each leg. Each of the leg

definition pages provides an altitude constraint field.

The information entered in this field will be advisory
only unless altitude was selected as the leg
terminator.

Select the next leg, use the line select keys to
access and enter the required information, then
press the ETER key to confirm the required
information.

To edit a SID leg already that is already created,
press the appropriate line select key to the left of
the leg to be edited.

Pressing the line select key next to any of the SID
legs on the LEG PATH menu page will now contain
a DEL/EDIT line select key.

C

CRS
—BES058°

TO ALT
—= 2815

IDENTIFIE
—B= (2815FT)

o [CACCEPT

LE
——«CRS TO
—|=—«CRS FROM
—|—«HDG

DIR

TO FIX
— B RYN

IDENTIFIE
—BESRYN

o CACCEPT

PLT

Page 239

R5-ALT

TURN DIR

R SEGMENT
RWY TRAN B —

RETURN= — —

G PATH

DIRECT TO=F|—

RETURN= — —

ECT TO

TURN DIR
RIGHT B —

ALT CONST
16000 B —

R SEGMENT
COMMON Bl—

RETURN= =——

/SID 1/ 1

CR5058 °

—PFr 1 (2815
=SDIRECT
—EBSc 2z RYN

DIRECT
—BSe = BASER

LE
—f—«CRS TO
—f—+«CRS FROM
—|—+HDG

FT) tzg1s B—
T &000 Bl

T BE000 Bl

RETURN= =——

G PATH
DIRECT TO=F=|—
PROC TURN==——
INITIAL FIX=——
DEL/EDIT= | —

RETURN=— —
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Press RETURN twice to return to the PLT/SID page. PLT/SID MENU
Press the MV key to display the PLT/SID MENU N IRECTORY

page. This page will offer a COPY line select key to
provide for the copying of the previously displayed
SID in order to add other transitions, a DELETE line |[Gc-tattla}
select key for the deletion of the SID or transitions,
and a DIRECTORY line select key for selection of a
directory.

—|—+«DELETE

RETURN= — —

This directory page lists all airports with a pilot PLT SIDS 1/1
defined SID stored in the pilot database. ARPTS WITH A PLT/SID

1 KRYHN

RETURN= — —

To delete a pilot created SID, press the DELETE PLT/SID DEL

line select key under the PLT/SID MENU page. A ARPT RNWY SID TRAN
PLT/SID DEL menu will provide options for deleting [ SR -
all or part of the SID. — | «DELETE RAYN1 /ALL TRANS — —

—|—+«DELETE RW TRAN 06R —l—
—|=—+«DELETE ENRTE TRAN BASER—|—

. RETURN= ——

The PLT/SID COPY function allows for making a

copy of the SID or portions of it for creating new epg Fl/sip copvo
SIDs or transitions. Enter the new name in the —PB® KRYN O06R

appropriate field and then edit the newly created h” ¥ OALL TRANS
copy to make a new SID or transition.

Y EMRTE TRAN

RETURN= — —
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PILOT DEFINED STAR

The same procedures and editing conventions that
were used to construct, view, and edit pilot defined
SID are used in pilot defined STAR. —_J<S1ID AIRPORT- gy —

—[—«S5TAR ALIGN PT=F|—

DATA/PLT

From the DATA/PLT page, select the STAR line
select key.

—|—+«APPROACH WAYPOINT=—|—
—[—+RUNWAY ROUTE=—|—

—I1— RETURN= — —

On the PLT/STAR definition page follow the PLT/STAR

1/ 1M
prompts to enter airport, runway, name the STAR, AIRPORT
and the transition. Press the STAR LEGS line select Lo TUS B
key. . 218

STAR

TRANS

—[=—«5TAR LEGS RETURN= ——

: , I PLT/STAR
Press the 1L line select key to define the beginning

point of the STAR.

RETURN= — —

LEG PATH

Press INITIAL FIX line select key. RS TO DIRECT To

—[|—+«CR5 FROM PROC TURN==——

—|—+HDG INITIAL FIX=——

RETURN= — —
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Enter the identifier and select the ENRTE TRAN line SEGMENT

select key. ——«ENRTE TRAN

—[|—+«COMMON

——«RWY TRAN

The following STAR legs are constructed in the LEG PATH
same manner with the LEG PATH menu page and,
where required, the LEG TERM menu page leading
to definition pages for each leg. As with SIDs, the — = «CRS5 FROM PROC TURN==—
altitude entered is advisory only, unless altitude is U eHDG

selected as the leg terminator.

—|—«CR5 TO DIRECT TO=——

——+«TRACK

—/—+«ARC RETURN= — —

To edit a STAR leg already entered, press the LEG PATH
appropriate line select key to the left of the leg to be
edited, and the LEG PATH menu page will now

contain a DEL/EDIT line select key option. —|— «CRS FROM PROC TURN=— —

—f— «HDG INITIAL FIX=——

—|—«CRS TO DIRECT TO=——

DEL/EDIT= | —

RETURN= — —
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Press RETURN twice to return to the PLT/STAR PLT/STAR MENU
page. Press the MV key to display the N | orRECTORY

PLT/STAR MENU page. This page will display a
copy of the previously displayed STAR to add
other transitions, deletion of the STAR or —|—«coPY
transitions, and selection of a directory. Press
the DIRECTORY line select key.

—|—+«DELETE

RETURN= — —

This directory page lists all airports with a pilot PLT STARS 1/1
defined STAR stored in the pilot database. ARPTS WITH A PLT/s5TAR

1 KTUuS

RETURN= =——

The DELETE and COPY line select key options provide for the same features, as did their counter
parts in the pilot SID function.
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PILOT DEFINED APPROACHES

The FMS is approved for a variety of pilot defined approaches. Many of the approach types are
restricted to special mission aircraft. It is strongly recommended that general aviation aircraft use
only the VFR pilot defined approach. The approach capabilities of a specific installation depend on
the installed sensor suite and the interfaced aircraft flight guidance system. Pilot defined
approaches include the following:

ILS FMS Defined — ILS Guided — requires NAV to NAV EFIS
LOC must be WGS-84 surveyed — TSO 129 EFIS or analog
LOC-BC must be WGS-84 surveyed — TSO 129 EFIS or analog
VOR/VOR DME Requires VHF NAV input to FMS or RRS

TACAN Requires RRS Sensor or approved TACAN sensor
RNAV VOR DME  Requires VHF NAV input to FMS or RRS

VFR Pilot Defined, used only in VFR conditions

The creation of a Pilot defined VFR approach will be discussed in this section. Pilot defined
database approaches can be created through the aircraft's FMS CDU or the Universal Flight
Planning Program 24.0 and later.

NOTE: The creation of other than VFR approaches is reserved for special mission aircraft and
is not covered in this document. Federal Air Regulations prevent the creation of RNP
RNAYV or GPS approaches other than by an authorized database manufacturer.
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The lateral definition of the final approach course is composed of three components:

1. Final Approach Fix Location
2. Inbound course and distance
3. Runway threshold location

When any two of these components are defined, the third will be calculated by the FMS.

NOTE: If the runway location and FAF are defined, the FMS will calculate the inbound
course/distance. This will be displayed as “From FAF to RUNWAY”. If the FAF and
inbound course/distance are defined, the FMS will calculate a Missed Approach
Point (MAP) for the runway. This will be displayed as “FROM FAF TO MAP”.

If the runway location and the inbound course/distance are defined, the FMS will
calculate the FAF. This will be identified as FFXX, where XX is the runway number.

FINAL APPROACH FIX

~

~
"® TcH

INBOUND COURSE AND DISTANCE

Pilot defined approaches are created, viewed, or
edited through the data function. From DATA
page 1, press the PILOT DATA line select key. — = €NAV DATA CABIN DISP-=—

—|—+«PILOT DATA

DATA 1/4

——+«C0 DATA
—[|—«DISK

—= MAINT=— —

On the DATA/PLT page, press the APPROACH line
select key.

DATA/PLT

— [ «51ID ATRPORT=—|—
—|—«S5TAR ALIGN PT=—|—
—|—+«APPROACH WAYPOINT=—|—
— = «RUNWAY ROUTE==|—

—I— RETURN=— —
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The airfield at Choteau Montana has a NDB approach only to runway 23. When conditions allow
for landings on runway 14, a VFR approach would significantly improve the safety of a night
landing.

KCII - HEPPESEN CHOTEAU, MONT
Apt Elov 3947 A i EHOTEAU
290,738 0 Fram GTF 1151 AT T Wi ie
GREAT FALLS Ralio CHOTEAL UNICOM SALT LAKE CITV Conibar
122.& crar 122.8 133.4
| e F i ol R P | L . T L T L L T
N 1B T 10 Ji2e%
flae 3043’
™
[
— et 4750 —
L Nnn,/ﬁ d
0T
- Galf Course o
Feat © 500 IMF 1E0 000 TEC SN
™ Mtars O a 4 i B 1633 1
[ra ] 1110 17308
= | i - I 1 el i I L L i I 1 I i - i |
ADDITIONAL FURWAY [NFORMATION
USABLE LENGTHS
——LANDING BEYOND —
R Thrashald | Glide Slope | TAKE-QFF | WIDTH
5 0 MIAL @ PAFI-L Jangle 3.0%) &0
23 [ ) MIRL gP.-'«PI-I. |angle 3.0°, TCH 23|
14 [ PAPL-L {angle 3.0° TCH 23°) 75
32 [ WAL @) FAPIL jangle 3.0%
D Activate an 132.8,
TAKE-OFF FOR FILING AS ALTERNATE
All Rwys
Vi Enl (51
187 1 a
u i B
Th4 Wa ; c] WA,
tng I ]
CHARGES: Ry 575 lengih, Fghlisg. () JEPPESEM SANDEREON, [NC., 3007, 2005, ALL FIGHTS RESERVED.

Copyright 2007 Jeppesen Sanderson, Inc.
Reproduced with permission from Jeppesen Sanderson, Inc.
FOR ILLUSTRATION PURPOSES ONLY; MAY NOT BE USED FOR NAVIGATION
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With pilot approach selected, the PLT/APPR PLT/APPR 1/ 1H
directory page is displayed, listing all Airports with seEL /ENTER ARPT  AIRPORT
pilot defined approaches stored in the database or =
none. Enter the identifier into the airport field.

(NONE)

RETURN= ——

After entry of the airport identifier, all pilot defined o, F’LTIAF’F’S 1/ 1M .
approaches for that airport will be listed or none and SEL/ENTER ARET A e —

the APPR DEF line select key will allow creation of (NONE)
a pilot defined approach.

RETURN= — —

Press the APPR DEF line select key to create an PLT/APPR 1/ 1H

approach. SEL APPROACH AIRPORT
KCII

(NONE) APPR

—|=—+«APPR DEF RETURN= — —

The PLT APPR page prompts you to enter the
Runway Number. If the runway is in the NAV

PLT/APPR 1/ 1

database, the [@Tfunction may be used to find the | [t s SN =
runway. _— _*"'-“-"" __TREQ ™
FAF
Typically the entry will be a one or two digit number e 1o EoA  ron e
(1-36) which may be followed by the letter L, C, or — -/ _—nm 14 B—

R. A single letter (A-Z) may be used to designate an | R EE SR P T
approach that is not associated with a runway.
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If the runway entered is not stored in the Navigation
or Pilot database, the DEFINE RNWY page will be
displayed for input of the runway threshold M

coordinates and elevation. — ., . _
PnDIanDI ;T

— . ey

DEFINE RNWY [

anDInL

NN Y SRS

—|— RETURN=— —

The page will now display approach types from APPR TYPE

which VFR will be selected. (For flight departments KCIT 14

requiring other than VFR for their special mission - Sk =
requirements, contact UASC training for a custom —|—«VOR ILS= ——

training class @ 1-800-595-5906.) vk LOC= — —

— | «RNV BC= | —
— | «TACAN RETURN= | —

At the cursor, a reference VOR navigation facility for PLT/APPR 1/ 1
the approach may be added, if available. The I ARPT  KCIX  VFR 14
function may be used. It is recommended that the I

VOR be on or within 10nm of the airport. = L
—VFR
LEG TlI] EOA

[VER%ICAL UNDEFINED)
RETURN=— —

NOTE: When entering navigation data, always verify that you are using the correct facility, as
there may be several facilities with the same identifier. If the list feature is used, only
facilities in the area will be chosen, when entering facility by ID, all facilities with that
identifier will be accessed from the database.

If a waypoint is available for the FAF, entering it will PLT/APPR 1/ 1
result in the automatic calculation and entry of P RRET KT VFR 14 FAcC el
course and distance to the threshold of the runway. RUNWAY FREQ

—14 - —— I —

TYPE FAF
—=vER e

LEG TO EOA EDA
— B —°/ —_ —nm 14 B
(VERTICAL UNDEFINED)
—— RETURN= — —
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The method for this example will be to enter the PLT/APPR 1/ 1
course and distance and allow the FMS to calculate ARP KCIT VFR 14
the FAF location. Normally, 5nm is use for distance.

LEG TO EOA
°f——.—nNMm
(VERTICAL UNDEFINED)
RETURN= — —

For more exact determination of the runway
alignment, through the DATA/NAV page, the
runway information may be obtained.

NAV RNWY 1/1

APPR END
N 47 50.22 81—
W 112 10.42

ELEVATION RNWY LEMNGTH
3942 5000 B —

RETURN=— —

With the course data entered, press the ENER key .

PLT/APPR 1/ 1
ARPT KCII VFR 14
— B KCII

RAUNWAY
—B14
TYPE
—|—VFR
LEG TO EOA
(140 . OR[N ] ==
(VERTICAL UNDEFINED)
—— RETURN= — —
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Enter the distance from the runway threshold to the PLT/APPR 1/ 1
FAF and the FMS will calculate the FAF point. Ml CTT  KeXT VER 14
RUNWAY
——14
TYPE
—|—VFR
LEG TO EOA
(140 ORFY 5. OCTE

(VERTICAL UNDEFINED)
—— RETURN=— —

Very slight variations to the inbound course may be L TE

calculated by the FMS but, the consequence will be ARPT KCII VFR 14 FAC
negligible. The footnote on page 1 of (VERTICAL - ﬁﬁﬂn Crreq|
UNDEFINED), will prompt to move to page 2. —B14 -———.—— —

TYPE FAF

—BVFR FAF14 B —

LEG TO EOA EOQA
—E8139.9°/ 5.0nm Rwil4 B —
(VERTICAL UNDEFINED)

. RETURN= — —

If an approach to a Missed Approach Point (MAP) in lieu of an approach to the RUNWAY
coordinates is desired, the calculated INBD CRS and DIST may be changed to manual entries.

If manual entries are made for CRS/DIST, the FMS will calculate a Missed Approach Point (based
on the specified CRS/DIST from the FAF). The FMS will show MAXX in place of the runway
waypoint.

The lateral definition of the approach is now complete and (VERTICAL UNDEFINED) is displayed

indicating that the optional vertical parameters have not been defined. To define the vertical
parameters for Pseudo- G/S steering information, press the lxJkey to display PLT APPR page 2.
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To define the vertical flight path for the approach,
the angle must be entered next to the FPA. The
displayed runway altitude will be from the runway
database and is not the threshold crossing altitude. S i

Adjustments to the threshold altitude will be made A 3 RW14% "Eoa @3942 B

later. EOA=

TO EOA
— . —=e RETURN= — —

The standard for an approach glideslope is -3.00°.

RETURN= — —

With the FPA entered, pressing the key will
result in the FMS calculating the altitude at the FAF.

PLT/APPR 2/

To add a capture fix or edit the current leg, press
the line select key adjacent to the location where
the waypoint will be entered. If a new waypoint is
entered, the FAF14 will move down allowing for the
new waypoint. 3.00° RETURN= — —

Upon pressing the line select key, the LEG PATH
page will be displayed. To edit the current leg, press
the EDIT line select key.

INITIAL FIX=——
EDIT=F|—
RETURN=— —
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Selecting the EDIT line select key will allow for the INITIAL
changing of previous entered data or the entering of
new data.

ALT C
@

SEG
FINAL APPR BN—

ONST
5532 B —
MENT

— [ —«ACCEPT RETURN=— —

An RNP to monitor FMS navigation accuracy may

be entered. INITIAL

THNITIAL FIX A M
—BFAF14 5
ITDENTIFIER SEGMEMN

-
22— —
s T

—E=FAF14 FINAL APPRE—

——«ACCEPT RETURN=— —

Pressing ACCEPT will save the new data. INITIAL

THNITIAL FIX
—PBFAF14

TDENTIFIER
— B rAF14 FINAL APPR B —

o [CACCEPT RETURN= — —

To correct the altitude at RW14 to reflect the PLT/APPR
threshold crossing altitude, press line select key 3L '
next to RW14 and...

*VFR 14%
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...select EDIT. LEG PATH

—/—«TRACK EDIT= = —

—/—+«ARC RETURN= — —

Select 3R to change the altitude to the correct FIX-TRK-FIX
crossing altitude. M - row FIx :
TURN DIR

TO FIX ALT CONST
— P RW14 CELYP)

IDENTIFIER SEGMENT
— B RW14= FINAL APPREBN—

——«ACCEPT RETURN= — —

Select 1L to change the “@” altitude. ALT CONST
—[—+«@ 3942

RETURN= ——

Adding 50’ will correctly reflect the EOA altitude for ALT CONST
crossing the threshold.
— |=— «oHEEEEF

RETURN= — —
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Entering RNP for this leg may, also, be done. FIX-TRK—EIX

FROM FIX ENF

—BFAF14 s —

TURN DIR

L ALT CONST
—BE RWl4 @3992 B —

IDENTIFIER SEGMENT
—BESRW14+ FINAL APPR BS—

—|—+«ACCEPT RETURN=— —

Press ACCEPT to save the additions FIX—TRK—FIX

FROM FIX RNP
—pEF FAF14 00.308F—

TURN DIR

TO FIX ALT CONST

—BF RWl4 @3992 B8 —
IDENTIFIER SEGMENT

— B RW14= FINAL APPREBH—

o (CACCEPT RETURN= ——

The FAF14 to RW14 leg now reflects correct course

) PLT/APPR
and altitude parameters.

*VFR 14%

To add a missed approach, move to page 3 and

. ; PLT/APPR 3/
select waypoint 5 line.

FAF TO EOA
—I—FPA -3.00° RETURN=—| —
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If desired, a missed approach procedure may be added to the approach. PLT Approach page 3 is
used to define Missed Approach legs. To define a missed approach leg, select the leg type and
press the appropriate line select key. The system will prompt the operator for entry of a LEG
PATH and LEG TERMINATOR for each leg of the defined procedure. Menu pages for each LEG
PATH and LEG TERMINATOR will retrieve input pages for entry of the appropriate data. Optional
inputs for these legs will be the turn direction and the advisory altitude constraints.

The LEG PATH MENU page will be displayed to

choose the path of the first leg. LEG PATH
—|—«CRS TO DIRECT TO=— —
Typically the first leg will be a climb on runway —|—«CRS FROM PROC TURN= — —

heading or course to 400 AGL. Press the CRS TO
line select key to begin the missed approach
definition.

—[|—+HDG INITIAL FIX=——

—|— «TRACK =
—|—«ARC RETURN= — —

Press the ALTITUDE line select key to terminate the 'EC TERM

leg. CRS TO
—[—+«FIX DME DIST=— —

—[|—+«RADIAL

—[—+«ALTITUDE

—|—+«INTERCEPT

—I1— RETURN= — —

Enter the course 140° at the cursor and press R ALT

TO ALT

IDENTIFIER SEGMENT
MISSD APPR B—

RETURN= — —

Since there is no TURN DIR to be entered, accept

CRS5-ALT
this leg.

y CRS TURN DIR
Additional legs may be entered as necessary. A turn | EFRE N =
to crosswind and again to downwind can be added. an  He-a =

IDENTIFIER SEGMENT
—BE (4392FT) MISSD APPR BE—

o (“ACCEPT RETURN=— —
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To add a capture fix, from PLT/APPR 2/3, press 2L. PLT/APPR

*VFR 14*

RETURN= ——

Select INITIAL FIX.

INITIAL FIX= —
EDIT=——
RETURN=— —

Enter the waypoint to be the capture fix. If the NAV INITIAL
database does not contain a waypoint, use the “pilot
waypoint creation method”, and create one.

INITIAL FIX

IDENTIFIER
FINAL APPR BS—

RETURN=— —

The “pilot created waypoint”’, CFVFR, is entered. INITIAL
RNP
00.30 8 —

ITNITIAL FIX ALT CONST
— 16000 B —
IDENTIFIER SEGMENT
—EFCFVFR FINAL APPREI—

o [=ACCEPT) RETURN= — | —
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The approach segment is now complete and can be PLT/APPR

flown as is. _
SVYFR 143

T &000 Bl

142.0° 2 . -2 .00"
FAF14 @as5585 Bl —
140.0° . -2.00"
RWl4= @3992 = —
TDO EODQA

-3.00° RETURN=— —

To add an approach transition, return to pilot PLT/APPR 1/ 1H
approach page and enter the name for the SEL/ENTER TRANS ATRPORT [
transition. More than one transition can be created (NONE) APFR
for each approach. With the name entered, press —t—
the EvEl key and then go to pilot approach page 2. |
—— «APPR DEF RETURN= | —
Select line select key 1L. PLT/APPR 2/ 3
*VFR 14* Bl —
TEG 0 l:_l el
@5585 —
“@3992
RETURN= — —
To begin the transition, select INITIAL FIX. LEG PATH
— «CRS TO DIRECT TO=F —
—|—¢CRS FROM PROC TURN=——
—|—«HDG INITIAL FIX~——
RETURN= —|—
Enter the desired waypoint, either from the NAV INITTIAL FIX

database or pilot created.

IMNITIAL FIX ALT CONST

. FR 14 .

IDENTIFIER SEGMENT
APPR TRAN BS—

RETURN= =— —

Report No. 3040sv80X/90X



Page 258 = = TECHNICAL
UN = = TRAINING

With the optional altitude constraint entered, accept INITIAL FIX

the initial fix to the approach transition. o1 o6 B

TNITTIAL FIX ALT CONST
—= 16000 B —
IDENTIFIER SEGMENT
—pBFE=VFR14 APPR TRANFSI—

o (“ACCEPT RETURN=— —

To link the approach transition to the approach PLT/APPR 2/ 4

segment, the fix CFVFR should be entered a teooo B—
second time, following the waypoint VFR14. To do

this, press the line select key below the VFR14 -
waypoint. A 3 _ Teooo Rl

FAF @as5585 =l —

RETURN= — —

For this leg, TRACK will be selected. LEG PATH
——«CRS TO DIRECT TO=— —
——«CRS FROM PROC TURN=— —
—|—+«HDG
—|=— «TRACK

—[=—+«ARC RETURN= — —

Enter CFVFR as the “TO” fix. FIX-TRK-FIX

FROM FIX RNP
TURN DIR
TO FIX

IDENTIFIER

APPR TRAN BS—

RETURN= ——
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With the optional altitude constraint entered, accept FIX-TRK-FIX
the entered data. FROM FIX RNP
00.30 88—
TURN DIR

TD FIX ALT CONST
— 16000 B—
IDENTIFIER SEGMENT

—BBCFVFR APPR TRAN BI—

o (<ACCEPT RETURN= — —

The approach transition is now complete and...
PLT/APPR 2/ 4

T 000 Bl —

T 000 Bl —

Teooo Bl—

RETURN= — —

...will transition automatically into the approach
segment. The FMS will go approach active upon PLT/APPR
crossing CFVFR. teooo = —

2 .00 "

RETURN=— —

If a missed approach is required, the FMS will guide PLT/APPR
the pilot on the runway course until reaching 400’
AGL, at which time the pilots VFR navigation will
take over. Additional missed approach legs may be
constructed to navigate the aircraft to downwind.

FAF TO EOA
—/ FPA -3.00° RETURN=— —
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Pilot created data, including SID, STAR ARRIVAL 1/ 1M
approaches, airports, and runways, will be SEL prrRoAcH AR
displayed in a subdued color and be followed by a 2 NDE 23 G RUNWAY

14 B

“%” symbol, denoting that it is pilot created.

Entering a pilot approach to the flight plan is ; ,
accomplished the same way any NAV data SEL TP?ERi:?é N - ﬂp:a
approach would be entered. —= 1 KCII gg—

RUNWAY

Except for the color of the waypoints, the pilot
approach will be displayed in the flightplan as any
waypoint would be displayed.

The active pilot approach will be displayed the same NAV APPR 2/4 H

as a NAV database enabled approach. N Ervir TN e

—F 1o MNVR= =~ —

140 ° 5.0NM —2.00° CNCL
—BESnx RW14= 39927 APPR=——

R XTK ‘ A } LO-0O1 VDEW +23 B
XWIND R & G5 144
—ERWIND 1??':',"'Ir = VSR — 794 Bl

When crossing the final approach fix, the MISSD NAV APPR 2/4 N

APPR option will be presented. KCII VFR 14
—BFFrr FAF14 5585FT

— B TO

—BSnx *EOA=

—BSxTk (A) LO-00
XWIND R 7
—PFwiInD 178°/
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The selected missed approach, again, will respond
the same as a NAV database enabled approaches _
missed approach segment. i~ FAF14 21:26/ HDG- g

NAV 1/3 ™

—ESTO MNVR= — —
CR5140° ARM
—B S nx (4392FT)* APPR=— —

—BxTk(7) rRO-00 144 BH—
wND 1937/ = 0-08

The M option available and represented by the M PLT/APPR 1/ 1N
symbol supports several options. ATRPORT

KCITI B —
APPR

TRANS

——+«APPR DEF RETURN= — —

Select the DIRECTORY option to... PLT/APPR MENU

——«DIRECTORY
——+«DELETE

—|— «WPT DEFN

RETURN= — —

...display a list of airports for which pilot approaches PLT APPRS 1/1

are Created_ ARPTS WITH A PLT/APPR
1 KCIXI

RETURN= — —
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Select DELETE to...

...present options to delete the entire approach and

transitions or just a specific transition.
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PLT/APPR MENU

—|— «DIRECTORY
—|— «DELETE
— «WPT DEFN

RETURN= — —

PLT/APPR DEL
ARPT TYP RWY TRANS
—BFs KCII
—f—+«DEL APPR + ALL TRANS

—|—+«DEL APPR TRANS VFR14

RETURN= — —
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The waypoint definition option will...

...display the approach latitude and longitude with

RNP or...

...the definition of a conditional or floating waypoint.

Page 263

PLT/APPR MENU
—|— «DIRECTORY
—|— «DELETE
—|— «WPT DEFN

RETURN= ——

PLT/APPR

47 58.91

“N 47 57.06

N 47 57.06
—B 4 FAF14

N 47 54_80 13.38
— RETURN= — —

PLT/APPR 2/ 2
KCII VFR 14
RW14 RNP 0-30 l—
N 47 50.22 W 112 10.42
(43292FT)

FLOATING WPT

RETURN=— —

NOTE: Training for the creation of approaches by pilots other than VFR is covered in a
customized class by contacting the UASC Training Department.
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PILOT DEFINED AIRPORT

For private airports and other airports not included
in the NAV database, the FMS offers the pilot the
capability to define an airport. From the DATA/PLT
page select AIRPORT.

The PLT ARPTS page will list all the pilot created
airports and offer the ability to create a new airport.
First select an identifier that is not already being
used in the NAV or pilot database. If the identifier
selected is already in use, when the = key is
pressed the identifier will flash and not move to the
DEFINE ARPT page.

Once the identifier is accepted, the

page will allow for defining the airports geographic
reference point, usually the center of the airfield.
The coordinates can be entered in the same
manner as defining a pilot created waypoint. Use
either radial-and-distance from a known fix, or the
crossing radials of two know fixes, or directly enter
the latitude and longitude.

After entering the Airport reference point by one of
the above methods, press either the ENTERkey or the
ACCEPT ARPT line select key.
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DATA/PLT
— [ «51ID ATRPORT=—|—
—|—«S5TAR ALIGN PT=—|—
—|—+«APPROACH WAYPOINT=—|—
— = «RUNWAY ROUTE==|—

—I— RETURN=— —

PLT ARPTS 1/ 1

(NONE)

RETURN= — —

DEFINE ARPT [

N @ —— ——a-
— ™. - .- N — .-
PnDInL’DI T W — ——

— B ——_ - ,r_____

wrT J/RADIAL

BN, PRSI JE—

. RETURN=— —

VERIFY POS [H

N 32 25.0088—
PaDIanDI T W 111 00.00

_ .- _ ,,r___ —

’PnDInL

— -

o cACCEPT ARPT RETURN= — —
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The next page allows for entering the airport
altitude.

Accept the altitude and the airport is defined.

The PLT ARPTS page now reflects the created
airport.

Page 265

1/1

—BEs PLT N 32 25.00
ARPT W 111 00.00

—BS ELEV 1900

—|—+«ACCEPT RETURN= — —

1/1

PLT N 32 25.00
ARPT W 111 00.00
ELEV 1900

o =ACCEPT RETURN= — —

ARPTS 1/ 1

RETURN= — —
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PILOT DEFINED RUNWAY

For the pilot defined airport a runway can be

defined. Through the DATA/PLT page select
RUNWAY. —|=— «SID AIRPORT= — —

DATA/PLT

—|—«5TAR ALIGN PT=F|—
—[|—+«APPROACH WAYPOINT=—|—
—|—«RUNWAY ROUTE=——

. RETURN=— —

After entering the airport identifier, press EN&and PLT/RNWY 1/ 1
the CREATE line select key becomes available. BN CAP | =

(NONE)

CREATE=— —

RETURN= — —

Pressing the CREATE line select key brings up the PLT RNWY 1/1

PLT RNWY page. Enter the runway identifier and AIRPORT
press the key' A [L]’ [C]’ or [R] may be added i¥Y NUMEER APPR END -~
for left, center, or right. mm [ V| -

RNWY HDG W — —_.—

ELEVATION RNWY LENGTH

. RETURN= — —
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The runway end or threshold coordinates must now
be entered. Use the same procedures as with the
DEFINE AIRPORT page.

DEFINE RNWY [M

/fRADIAL

- _ ,.-'"———.—'

RETURN= —

Accept these runway end coordinates and move to
the next page.

VERIEFY POS |M

N 32 25.508—
W 111 00.15

wPT J/RADIAL

i ___ Jf-——_.-"

o (“ACCEPT RNWY RETURN= — —

Enter the runway end altitude, which may or may SLT RNWY 1/1
not be the same as the airport geographic reference ATRPORT '
point. - -

RNWY HNUMEBER APPR END
—|—16 N 32 25.50 =~ —
HDG W 111 00.15

ELEVATION RNWY LENGTH

1905 .

—J— RETURN= ——
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Enter the runway heading. It can be defined to the PLT RNWY 1/1
tenth of a degree. AIRPORT

RNWY NUMEER APPR END
—Es 16 N 32 25.508 01—
RNWY HDG W 111 00.15

el {162 . O —l—

ELEVATION ARMWY LENGTH
—B 1905 - —

—|—+ACCEPT RETURN= —

Finally, define the Runway length. PLT RNWY 1/1

AIRPORT

RNWY NUMEER APPR END
—ES16 N 32 25.508—
RMWY HDG W 111 00.15
—pBF162.0° s
ELEVATION RNWY LENGTH

—I= 1905 52508
—|—«ACCEPT RETURN= — —

Accept the defined runway. PLT RNWY 1/1

AIRPORT
RNWY MNUMEBER APPR END

—B 16 N 32 25.505
RNWY HDG W 111 00.15

—E=162.0" —

ELEVATION RNWY LENGTH
—EB= 1905 5250 88

o (“ACCEPT RETURN= —

Review the newly created pilot runway. PLT/RNWY 1/ 1

AIRPORT
KC AP 16 KCAP o

CREATE= —

RETURN= —
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EQUAL TIME POINT (ETP) & POINT OF NO RETURN (PNR)

Begin on ETP/PNR 1/4 by entering divert airports to ETP/PNR 1/4 W
include departure and arrival airports. DTo  DTO

— 1 TIME DIST
ARPT1

—PCYYR ==4p==
ARPT2Z2

— P EINN ==x;==
ARPT3

—PBIRK ===

ARPTA4

— - TV ==

To calculate ETP and PNR, on page 2 enter the ETP/PNR 2/4 M

COAST OUT and COAST IN airports form a list = I NORMAL B —

compiled from page 1. W vvr il -

WINDS IN
___T‘.,r'___ _—

FPFL WINDS (Les/HR) FF
T/-—— o——
roe (Les) TAS

ALTN ARPTS
SELEC

Pressing line select key 1 or 2 will bring up the list of
airports from page 1.

RETURN= — —

Information for FPL WINDS, FOB, FF, and TAS will ETP/PNR 2/4 W

be pre filled by the FMS if available. WINDS OUT —= NORMAL B8 —
and WINDS IN will be filled from forecast flightplan M oLRT ouT INDS,/oUT
winds if available or can be manually entered by the COAST IN WINDS IN

pilot. —|—EINN 2907/ 10—
FPL WINDS (Les/ur) FF

—[—20771/ 9 4000 — —
roe (Les) TAS

—— 24775 440 | —

For ENG OUT and PRESSURE LOSS ETP/PNR ETP/PNR 3/4 H
calculations, required information must be entered = ety PRESSURE LOSS [I—
manually. CYYR WINDS c
(m) (M}
WINDS
(m) (M} T/
FF (LEs/HR) (Les/urR) FF
(m) (m)
TAS

) ()
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Display of ETP/PNR information for NORMAL, ETP/PNR 4/4 H
ENGINE OUT, and PRESSURE LOSS is selectable ——ESEi‘;;fR TYPE
by pressing 1L line select key.

DTO

D FUEL OWVHD @
coasT out CYYR 23870Les
—BF S coAasT IN EINN 8704Les Bl—

i DTG ETE ETA Bl —
845um 1+54 18:50
1267um 2+51 19:47 B —

ETP/PNR TYPE
SELECT
#A
NORMAL
ENGINE OUT
PRESSURE LOSS

Wk

RETURN=

ETP/PNR 4/4 W
ETP/PNR TYPE
— B ENGINE OUT
DTOD
—— FUEL OVHD
coasT ouTt CYYR 23665Les
—PFcoAsT IN EINN 13027 Les

— I DTG ETE ETA
820nm 1+50 18:50
1457w 3+16 20:16

ETP/PNR 4/4 H

ETP/PNR TYPE
—F= PRESSURE LOSS
DTO
— | FUEL OVHD Hl—
coasT ouTt CYYR 23070LES
—BScoAST IN EINN 5498Les §l—

—I— DTG ETE ETa Bl—
810nm 1+49 18:50
1105wm  2+29 19:3088—
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PROCEDURAL LEG TYPES
SIDS, STARS, APPROACH TRANSITIONS, MISSED APPROACHES

Standard Instrument Departures (SID) and Standard Terminal Arrival Routes (STAR) consist of
procedural legs that begin and end at prescribed locations or conditions. A procedural leg has two
parts: a leg path and a leg terminator. The path of these legs can be flown along a heading, a
course, a great circle path, or even a constant arc. The termination of a leg can occur at a specific
geographic fix, at a VOR radial crossing, or when the aircraft attains a certain altitude. The FMS
with SCN 80X will fly the different procedural leg types as defined in ARINC 424, of which airport
departures and arrivals are comprised.

The following make up the twenty-three leg types that are currently in use:

Heading to Altitude VA
Heading to a DME Distance VD
Heading to a Next Leg Intercept Vi

Heading to a Manual Termination VM
Heading to a Radial Termination VR
Course to an Altitude CA
Course to a DME Distance CD
Course to a Next Leg Intercept Cl

Course to a Radial Termination CR
Course to a Fix CF
Tracking Between Two Fixes TF
Direct to a Fix DF
Course from a Fix to an Altitude FA
Course from a Fix to an Along Track Distance FC
Course form a Fix to a DME Distance FD
Course from a Fix to a Manual Termination FM
Constant DME Arc to a Fix AF
Constant Arc Radius to a Fix RF
Hold to a Fix HF
Hold to an Altitude HA
Hold to a Manual Termination HM
Initial Fix IF

Procedure Turn to Intercept Pl

Report No. 3040sv80X/90X



Page 272 = = TECHNICAL
UN = = TRAINING

The following illustrates the Seattle airport (KSEA), Runway 34L, using the SUMMA SIX departure
with the Lakeview (LKV) transition as shown in the Flight and Departure section of this manual.
Listed with each screen is the exact procedural leg type used to navigate this departure.
Remaining procedural leg types not used in this departure follow with an appropriate example of
each.

- 833

\

!'F’ =

COURSE TO ALTITUDE (CA)

The aircraft will fly runway course 343° until
reaching 833 feet.

—= 2>

o CRS341° o
B2 ERLEAS 14000 B—
_ HDGO70 ° ’
[—F 4 (R-133) pae

Fﬁ HDG165 °

[— s (INTCPT)

HEADING TO RADIAL (VR)

The aircraft will turn right to a heading of 70° until
crossing the PAE 139° radial.

=

R5341 °
(833F
CRS5341
NEZUG

|
W

—= a>
FHDG165 °

—PB s (INTCPT)
CR5146°
—BF & SUMMA

Report No. 3040sv80X/90X
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KSEA /SEA
-TACOMA INTL

. EFFE=EN
14OV OB | EG-SE}

SEATTLE, WASH

Page 273

SEATTLE Deparume (R
By 34 hEF!rH: By 16 50UTH
119.2 ' 120.4

Apr Elav
433

Trans l=

wel: FL1

RADAR and DME reguired.

20 Trans ali: 12000°

H4T 341
W1kl 136
——

N4E B3 W12 541

This SI0 regquires fake-off minimums
(for siandard minimums, refer io
airpori charil:

Bwws 16L/C/R: Siandard (or lower ihan

NETINZ =0

Atar=bove I -,
40007 =
Lo | ono

SUMMA SEVEN DEPARTURE (SUMMA7.SUMMA)

~1}

MEA SEA VOR

~ b

NOT TO 53 CALE

]lflﬁalldg

OBSTACLES

Bwy 16L: Tress b=ginming 29027 from
DER, 1064" RIGHT of centerline, up
fo 100" AGL4TE' MSL.

Bwy 16C: Trees beginning 4477 from
DER, 424" RIGHT of ceniarline, up o
100" AGL/S0T" MSL.

Ry 16R: Trees, anfenna on building
and lighi pole beginning 4£22° from
CER, 436" LEFT of ceniarline, up %o
100° AGL/S0T" MEL. Tress bsginning
1137" from DER, 587" RIGHT of
ceniferline, up o 100" AGL/4E62" MSL.
Fwy 34L: Fence 129° from DER, 4017
RIGHT of cenierline, up %o 12" AGL
420" MEL. Trees beginning 4010° from
CER, 257" LEFT of ceniarline, up %o
100" AGL/S22" MSL.

o EAKER CITY
[P 1153 BKE

siandard, if auihorized].
Bwws J4L/C/R: Siandard (or lower ihan !
siandard, 1§ auihorized) wiith minimum climb of f—
— LAKEVIEW
580" per WM io 4000 (ATG). o]
— — —— ‘AILH: 112.0 LKV
End s p=ed-KT TS | 100 | 150 | 200 | 250 | 300 mmn e
N4Z 396 W10 304
580" p=r MM T25 | 967 |1450 | 1933 |2417 | 2900
RWY INITIAL GLIMB
16L/C | Climb heading 163° and SEA R-167 o0 MEWJD, ihen LEFT furn heading 130°F.
16R Climb heading 161° and SEA R-161 o MNEWJD, ihen LEFT furn heading 130°.
Climb heading 346° and SEA R-341 io NEZUG, iken RIGHT furm heading 070°. Cross
FAL | par R-138, then RIGHT furm heading 185°
Climb heading 343° and SEA R-341 {0 NEZUG, iken RIGHT furm heading 0705, Cross
F4C | pag R-139, then RIGHT furm heading 165°.
348 Climb heading 342° and SEA R-341 o NEZUG, iken RIGHT furm heading 070°. Cross
FAE R-139, ih=n RIGHT ifwrm h=ading 165°.

ROUT ING

Inizreepi ihe SEA R-146 fo SUMMA, fhen via assigned fransiiion.

HANGES: Procedure mevlsed. renumbened. unwavs TEL A added. MEA.

Copyright 2007 Jeppesen Sanderson, Inc.
Reproduced with permission from Jeppesen Sanderson, Inc.
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HEADING TO INTERCEPT (VI)

The aircraft will turn right to 165° HDG until
intercepting course 146° inbound to SUMMA.

COURSE TO FIX (CF)

The aircraft will turn left, intercept, and fly 146°

course to SUMMA intersection.

Report No. 3040sv80X/90X

UN B A TECHNICAL
= = TRAINING

FPL 2/ 5 H
=HDGO7 O ° ALT/FL
4 (R-139)

5>
CRS146°
e SUMMA
147 "
7 LKV
151 "7
g BAARB

Course to Fix

FPL y H
=HDG165 ° ALT/FL
s (INTCPT)

[ 92
147 °

—Fs 7 LKV
151 °
—F = BAAREB

152 °

—B= o HARTT
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TRACK TO FIX (TF)

After SUMMA, the aircraft will fly a TRACK to FIX

FPL
LEG of 147° initially from SUMMA to LKV VOR. SHDG165 °
— s (INTCPT)

CR5146 "
—F & SUMMA

—= 7>
151 °
—F = BAAREB
152 °
—F o HARTT
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KDUG,/DUG HJiEpPESEN UUUGLAS BISBEE, ARLL
BISBEE DOUGLAS INTL 26 MAR 4 VOR DME or GP5 Rwy 17
AS0L FREECOTT Eadic BIEAEE DOUGLAS INTL UNICCHA
M 119.27 122.6 A 133.0
voR Final M e AT | 1 P
ki Aash EFd v .MD:-‘rH. . Apt Elev 4154
108.8 140° | 4900° 77y 444075070 | oz 4128
EIN!SEIJ APCH: E|imbing RIGHT turn to BOOD" in DUG VOR holding
pattern.
Al Tw1: [NCHES Trans level: FL 150 Trans alt: 1TA000°
1. Pikat contralled lighting 123.0.
E'DCHISIE VOR
az8
Ei;q
e D15.0
’ [1zar) *
» 7108
2140 i
[IAF)
= JIEQsI}
a=—131-20
ﬁ_ ig-20 v -
D Cnly sethoriged speratars may uvie
ﬂfﬂ-ﬂ .’mr WHAY DAHI in ey al BDAH
70001 wrr.:r VOR
40 7.1 WM Dg.3
A900° | o Maroy A FON]T
i"'_* “"-..J_I-T' y
N o [TCH &0°
< 5
7.0 27 0.2 | mzE 4123
el —
Gnd pesd-Nis | 70 | #0 | (o0 | Ja0 | i40] fs0 goon’| . 0uW
Fascewl angle [3.007]| 573 | 478 | 551 | &37 | 743 | 649 | I | 108.8
£ r'-' T HOLDING
ALAP 4t D00 = = RT ! patrean
STRAIGHT-IN LANDING R'WYIT CIFC 10 -LAMD
woap 4440317 Lis.
" il SRR T
w A m 4580 1428')- 1
B [ 4670 4gs')- 1
i|<] ! a 4620" 14667+ 1Y,
g o 165 4720 1586~
=

CHANGES: Lighaing

Copyright 2007 Jeppesen Sanderson, Inc.
Reproduced with permission from Jeppesen Sanderson, Inc.
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HDG 083° »»Q 0’\9'
""»"’ \\"
HEADING TO DME DISTANCE (VD) Heading to DME Distance
The VD leg is a heading to intercept DUG 10nm )
ARC which is defined bythelegIZI)SIto DUG 320° INTERCEPT  CMD_HDG
radial. —BSFrr IZO05I KLE- — | —

— BN TO HDG SEL=——

—BSnx =*VOR 17 = MNVR= — —

—F i xTk(E) Lz=-3 ARM APPR=——
ERG o755 "
— B DA L 2 CNCL HDG=- —

ARC TO FIX (AF)

Upon intercepting the DUG 10 DME ARC, the
aircraft will arc right to follow the 10 DME ARC to

the terminator of DUG R-320. e 17:03 Hoes
—FTO MNVR= — —
=ARC10.0 ARM

—RBSnx (R-320) APPR= — | —

—PFxtk (E) RO-0a
TAILWIND
—PFwinp zo7T/ 8 TKE LOOZ2°®

FIX TO DME DISTANCE (FD)
Course from Fix to DME Distance

From the DUG VOR, the aircraft will track outbound NAV 2/3 M

on 051° course 10nm to IAF of IZMIR. The aircraft o oug TR Ammen o -
will then turn left and follow the 10 DME ARC to the e -

terminator, DUG R-345. —F o MNVR= — —

#ARC10.0 ACT

—PFnx (R-345)

—BxTk (T) RO-01
TAILWIND 7 EBRG 053°
—P winp zoeTr/ 8 TKE ROOO®
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REFPPESEMN
21mar0811-1

KFLG/FLG
FLAGSTAFF PULLIAM

UN :_:TECHNICAL
= TRAINING
FLAGSTAFF, ARIZ
ILS or LOC DME Rwy 21

ATEE [AS0S when Twr Inop ALBUQUERGUE Center [R FFLAGETAFF PULLLAM Tower #5 mund
a 125.8 124.5 carF 134.55 121.9
1ac Final G5 s R f
E IFLE Apch Crs SHUTR DA [ H) Apr £izv 7013
2 110.5 210" 9383 2350 | T283 12507 roze 70037
Elmissep apch: Climb to 9000° then clirbing RIGHT turn to 11000’
direct to FLGVOR and hold.
Alt Set: INCHES Trens level: FL 180 Trens elt: 18000°
1. Simultansous ressptihon of IFLG LOC and FLG DME required. 2. DMAE from
FLG WOR 3. Auto coupled mppro=ch not muthorized below T640° M54 FLG VOR
4. Pilot controlled lighting 134.55. ! il
»
‘ '\Q
210" 110.5 IFL
te anmn emee - 5o
- Loc Crs offsat 3.007 g _,':IM £
2 T35
— FLAGSTAFF— q%ﬁ& A
[
o | [CFFSET [OCh, e
i #j e
17 7 j"‘*‘\)
. i /,
- lk"‘\-....--'r
- e = =
SHUTR
O07.5 FLG
- 1 , m 1‘-.-..
p5.5 559383 10500"
Di.e FLG 10000 10 NM
FLE .
| 9000’ 210 . sy
TCHST 1&_-;”%51111’
Toze 70037 u% 20 |
Gnd soeed-Kis 70 | P0 |00 | 120|140 | 160 MALE B B
£ T00° | 377 | 464 | 536 | 685 | 753 | 861 . - 9000” | 11000 D FLE
+ < 113.85
WAF 21 D1 0FLG | Rr
STRAIGHT-1N LANDING RWY 21 CIRCLE-TO-LAND
L5 LOC (G5 cut)
DA (M) ?253"'250 ‘) MDA () ?dan‘r'dﬂ'_,
FILL L% aut A ot i ma
e g : 90| T&00' 15557 -1
g 10| 7620 057 -1
tlc 12 S 34 1 uo| 7620° 6057 -1 %
[y .
C R
I 1 12 5| TEAD razs) -2
=
- (WAL BT WNRE Aemmmlcclnned M ReEA M MNNA A1 BIGKETES EEEVA

Copyright 2007 Jeppesen Sanderson, Inc.
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PROCEDURE TURN TO INTERCEPT (PI) Procedure Turn
After arriving at SHUTR, the aircraft will turn to 030° NAV 2/3 H
then to 075° followed by a turn left to 255° at the
correct time/distance interval to intercept 210°

course inbound. — 5 MNVR= —
CRS5D75"°

—BFFr SHUTR 17:25 HDG= — —

—BSnx (PR-TRN) LEefrT

—PFxTk (T) Lo-00 @GS
TAILWIND 8 BERG
—Pwinp zoeT/ 7 TKE ROOZ2"
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KRYN RERPESEN TUCSON, ARIZ
RYAN socros 26 NDB DME or GPS Rwy éR
AW05-3 TUCSCON Approach [R FHTAN Tower # round

a 133.35 128.5 aar 125.8 118.2
MO8 Fimal Minimom Alr 5 ;
E RYM Apch Crs WHITN "w;q " Apt glee 2417
o 338 074* | 45007 2100 | 33007900 | roze 24007
g|missep apch: Climb to 5000 direct RYN NDB and hold.
Alt Set: INCHES Trens level: FL 180 Trens el+: 18000°
1. DME from TUS WOR. 2. Simulteneous recsption of RYM MDE =nd TUS DMAE required. MEA E¥YN NDB

sl

320

mn

(1AF
bz WHITN
e o DIe.g TS

—— TUCSOH
m 116.0 TUS

11110

WHITN

) _EIJE‘. a TUS W'E
1 Min 0747 —=254" | Di17.0
e e 4700 | Tws D14.0
d= 4500 | | LS
LT 37001 !
o
| | i
| zo | 30 lo.4] roze 24007
5000° o
REIL + _B+ 338
MAF 8l D140 TS
STRAIGHT -1M LANDING WY &R CIRCLE-TO-LAMD
wnam 33007 9007) sz
Kz AT (M)

& i 1 i L .20
un 1% o 3300 rasa) -1 A
k
le 2% Bl 3300 ra53) 2 %
A
o o 3 163 3300' ra537) -3
- CHAMNGES: Almort elevaflon. @ JFPER SAMDERIOH . INC. . 1555 2008, ALLRIGHTE RERVE.
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INITIAL FIX (IF)

IZUTU, defined by the TUS 288° radial at 26nm, is
designated “Initial Fix” for NDB DME or GPS Rwy
6R approach at KRYN. The aircraft will fly direct
from TUS VOR to IZUTU. The difference between

the FMS course of 289° and the TUS VOR radial of

288° is attributed to the VOR declination of 12°E
and the FMS magnetic variation of 11°E.

—— B TO

Page 281

IZUTU
N/~ (TUS 288°/26nm)

$
\4/
ol
ny
ZI Ay .
' Initial Fix

NAY 2/3 M

APPR ARMED

—BE=rFr TUS 17:36| HDG=——

+=ARCZ6.0 ACT

—PB = nx (R-262)

—F %7tk () rRO-03 @Gs 0
TAILWIND 0O EBRG 289°
—PBwinp 1927/ 7 TKE LoOO1°
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UN

KBEI/BEI AIERPPESEN SEATTLE, WASH
BOEING FLD/KING COINTL ~ 3movos {11-1) ILS Rwy 13R
ATE SEATTLE Apprcach (R BOEING Tower G round
127.75 119.2 120.6 121.9
a LoC Fimal G5 G [
o 1EF1 Apch Crs NOLLA DA[H) Apt Elev 21
EI 110.9 130" 2117 2100 283 788 roze 177
Zlmssep apch: Climb to 2000" via IBFI SOUTHEAST course to
ul COGAR/D&. 0 IBFI/SEA WVOR R-077, then continue climb to
= 5000" via IBFI SOUTHEAST course and outbound on SEA VOR
R-104 to BLAKO INT/D11.8 SEA and hold.
Alt 5at: INCHES Trens level: FL 180 Trens=lt: 18000°
4740 @ =
L5 Oax
- = /(130" 110,9 IBF1 }
ﬂmz' 533
[LAF) &
— WOLLA——
362 BF
D& 1 IBFI
| AT
| 47.30 '
875" Eﬁ Ranton Mu ma *
i ) a5" 122-00
= f == gﬁn ! 3 MESED APCH FIX
i —— SEATTLE— -
sy | 1168.5EA; . /% BLAKO
- " PR P 077, 5 5EA
Seattle-Tacoma e % CD??‘}qsg \"%\ o
] ) LY AL
S92 . (I \ P ;ﬂ?’“x)
- '::I-El: 'I!!I-Il: \ 122-10
NOLLA
D&. T I8FT
) o -
2200 et o gt
10 NM 130"
R 1 TCH 3"
% ; _____,M,f
I | TozE1 T
Grd speed-Kts i) aa Taq | 12a | 140 | 187 MALSE zuuu.r : 1EF1
& 3.00° | 377 | 464 | 536 | 645 | 753 | 861 — b 110.9
RAFL ¢ + “ SOUTHEAST
Circling: NOLLA o0 WAF 6. 4]5:79 (416 [ 350 (312 [ 2085 (204 : | COURSE
STRAIGHT-1M LANDING Ry 13R E CIRCLE-TO-LAND
15 LOC (G5 out)
oam 283 2687 n
FOLL ] ALY out e T
ala so | T8O 70 -1
] When Glide Slope Not Urilized  |'20] 840" 8197 -1 %
:s - avR 50 erl Use LOC/ DWAE Ry T3R [11-2). s 900" raree) -2 Y2
l—
| D ws| 960" pae) -3
EI B Circling requires descznt an G3 1o MDAH).
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COURSE TO RADIAL (CR)

On the Missed Approach from the ILS RWY 13R the

FPL 9/10 M

aircraft will climb out the 130° localizer course to o Eons ALT/FL
intercept the 075° radial from SEA and then on to * crs130° " b
the 101° radial of SEA. s (421 D) Taz2 BY—

—Fza COGAR 22 : 12000 8 —
CRS5130°
—F==s (INTCPT) ——

CR5104 °
—F =6 BELAKO= 22 :58 15000 B8 —
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UN

KVSE/VSF REPPESEN SPRINGFIELD, VT
HARTNESS STATE s reeos (11-1) LOC DME Rwy 5
EECE ECETON Center [ ELRLINGTON Fadlc FEFTNESE STATE UNICOM
121.42 | 134.7 | 122.5 | car 122.8
(TR | L | mm | weam | w577
A 111.3 050" 29007 ;23257 (15407 9557 TozE ST &
of misseo apcH: Climb to 20007, then climbing RIGHT turn to 4500
sldirect 2D NDB and hold.
=l Alt S=1: INCHES Trans level: FL 180 . Trenselt: 180007
o e . 3. VOS] e daastns enalesnot S e ! T erIine extended 00
4. Filat controlled lighting 122.8. g ] M54 550 NOB

W55, WILNO
o1 s vsF M
o Fas-te o
| A
i +\__,..9 -
i dr
. BT caFAD

1
=
=%
=]
]
=
o

Ha =4
Haznd Beaicon H'_’_,_,.,- 51“:14]' en
Hazand Beacon 1983 & ’.-t\ Hamnd Besoon ]
1343 - M 1197
Hammnd Beacon ——gdr —_—
o ]
I a5.20 1015 .EI'I‘J‘.E .l phDFFSET Lo

|LA&F
— SPRIMGFIELD —
265 5XD, |

TERPS v mzmaEe

..-FE'T"'
— TLNO
10 N 220 p s NEIVA  yienNe

FI-30 7I.IT
L L
ﬂ Only muthorized operators
ey use WHAY DA H
in lieu of BADA[H].

fram O« 4000° | o D&, 5 [VSF
NDE 300, 2900°! .
| | )
| |
| |
| 2.0 | 3.0
Grd speed-Kis 70 | 0 | 700 | 120 | 740 | 180 B ;
Dosce? angle [355°1| 447|567 [6% 756 | 8oz [ioos| ren | 2000 4500 SXD
VASL-L + - B 265
MAF al D0.8 IVEF | r7
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woam 154079857 Mo
_ Ktz MDA (H) _
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c 40 1700 11237 -3
— 3
o 185 24007 11523 -3
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COURSE TO INTERCEPT (ClI)

From EEN the Initial Approach Fix (IAF), on a
course of 333° through SAFAD, the aircraft will
intercept the Localizer course of 050° for the LOC
DME Rwy 5 approach.

—BS s EEN

—— &>

CR5333 "7

Page 285

—FB 7 (INTCPT) Tao000 B—

CRS050 °

—B & WILNO

CRS050 °

—BF = NEIVA

x4673 Bl —

x4037 B —
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MUNICH, GERMANY
RNAV TRANSITION

Eff B May

s000°

Trans alt:

INNE L1 BIRKTE BREVA

nnT

R

Trans l=v=l: By ATC

10-21
il

BIEPPE SEMN
2MAY OB

hPa [([Mon regque
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EDDM/MUC

MIUNICH

k
o
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$ CRS 082" g VECTOR

FIX TO MANUAL TERMINATION (FM) FIX TO MANUAL TERMINATION
FMS arrival guidance to aircraft on the EDDM FPL 2/ 5 M

BETOS26 RNAV Transition will maintain the current 082° 18.0NM ALT/FL
track with course of 082° and the leg will terminate = B :

with (VECTOR). After entering this leg the pilot will - _ _
expect ATC vectors. - ZEEET . L5000 | =

x5000 B=—
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RIERPPESEN TUCSON, ARIZ
E‘\BJNN » ot 06 (21-1) ILS or LOC Rwy 6R

AWOE-3 TUCEDOHN Appreach (R =HTAN Tower =3 mund
a 133.35 128.5 oar 125.8 118.2
1oc Final G5 TS
g 1v1 Apch Crs MNIKEE DA[H) Apt gl 2417
- 111.1 058" 4282 15527 | 26007 (2007 Toze 24007
B|

missen apcH: Climb to 3000, then climbing RIGHT turn to 5000
via direct RBJ NDB and 305° bearing from RBJ NDB to DRIBB
INT ard hold.

Alt Set: INCHES Trens level: FL 180 Trens =lt: 18000°
1. ADF required. 2. Pilat contralled lighting 125.8.

114.8 TFD om
W
ot

IIl.'I

[ 32-10

O THS =

——— 75 5 o DRIEE
23.2 6000

1 Min 125 S ...-305=| O5a.

5000 I
| roze 24007
0.3 5.8 ) T—
Grd seeediis 70 | 90 [ 100 ] 120 | 140 ] 160 ; B
I
&5 300°| 377 | 484 | 538 | 646 | 753 | 861 30007| 50001 RE
REIL + A= vla —B—a-— 270
NBEE iz MAF 51| 222 324 | 304] 233 =11] 155 lrr o
STRAIGHT-IN LANDING RWY &R CIRCLE-TO-LAND
s LOC (G5 cut)
- L— - LIPS
oam 26007 (2007 wzamy 29007 5007 e s,
| & o0 ,
W | —  4BT) -
1B 1 o 2900 4537 -1
4 3 . 1
.| 4 1M o 29007 537 -1¥2
Bl—
A 1% 165 2980 583 -2
[~
=
=
oA, I e DD DU CAMMDONM TS 1288 TANE Al ONIUTC OO OuUm
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FIX TO A DISTANCE ON COURSE (FC)

The aircraft will fly a course of 125° from JIPSY to
(+7.5) DME that is the lead-in RADIAL for the ILS

intercept. The aircraft will then turn left to 88° HDG
at (+7.5).

Page 289

D7.5

Course from Fix to Along Track Distance

NAV 2/3 M
— B Frr JIPSY 19:42| HDG=——

— P10 MNVR=— —
HDGOEBE °

—PFnx (INTCPT) ——

—FxTtk (1v) RrRO-05 GS 196 Bll—
HEADWIND 3 BERG 124 °
— B WIND 2|:|‘1-T,.""r [ TKE LOoO1°*§FBl—
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KTUS,/TUS —y IEEEEEEN TUCSON, ARIZ

TUCSON INTL i3m0 (12-3) RNAV (GPS) Z Rwy 11L
ATE TUCEON Approach [R TUCEDH [NTL Towsr G round
123.8 119.4 118.3 124.4
' WAAS Final Minimum Alr LFV Apr Elew 2643
gl Ch 82701 Apch Crs POCIE DA[H)
- W-114A 123+ 4800 (20007 | 2849 2507 | TozE 25997
E missen aPcH: Clink to 6000" via direct CURGA and via 213°
Sl track to REBDE and via 303 track to TOYOP and hold.
Alt Set: INCHES Trens level: FL 180 Trens el+: 15000°
1. DMAE,DMAE RMP-0.3 not mutharized. 2. For unmmpen=ted Baro-WHAY systems,
LMAW/WMAW not muthaorized below -20°C [-4°F) or sbave 43°C [111°F). MEA BWTTL
B~052. 47
= E Eﬂﬂﬂ TACUE
-a 2
46, -
EReN
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WAAS

Cch 82701 W-11A¥
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2 99" ?
- g& =/ ;\%?5“ =0
- o i 000 o b

T
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LIPTE © LHAY only

POCIB RWIIL

4 MM

B 1.omnm
#"'-.._EGRPEJ.'.
£ -
4600 ‘:"-'u"‘.":-_ﬂlr__ MY ToHss
J . 2.0 4.2 L.?E.a n.?;’l roze 25997
15.4 0.4 8.1 6.1 a
+ MALEE |
T — e A AR R RS T
7z - PAPLD + iz —B+ CURGA
MAF 2l BV TTL : !
STRAIGHT-IN LANDING RWY 11L CIRCLE-TO-LAND
LPY LMAW WMHAY LMAY
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PRESENT
POSITION

DIRECT TO FIX (DF) Direct to Fix

During the missed approach when the FMS reaches
2849FT, the FMS will proceed direct to CURGA. PPl
—BFze *EOA*

CR5123 "
—PF =0 (2849FT)

DIRECT
—F 40 CURGA

214"
— 41 REBDE
3204 °

—.> TOYOP* 20:0s 16000 88—
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NIERPFPE SEM

B A TECHNICAL

UN = = TRAINING

DEASE LAKE, BC

CYDL/YDL

DEASE LAKE 77 IANOS (fé__D NDB-A
LwWs EDMIONTON Canfier WHITEHCREE Radln DEASE LAKE Trmfflc
128.7 134.05 126.7 ATE123.2
: Nog Final oA
B ¥oL Apch Crs Mo FAF Refer 1o Apt Elav 26007
E 200 161* Minimums
E missen apcH: RIGHT climbing turn to 6100° on heading 003°.
S RIGHT turndirect YDL MDE.
Alt Set: INCHES Trens level: FL 180 Trens =lt: 18000°
1. SAFE ALTITUDE WITHIM 100 MM 12,300°. 2. Verify runwey unobstructed. 3. Terrein
rises sbruptly to 4400° 1 MM west of mirpart. 4. Pilot coniralled lighting 123.2.
1 —— T — 1 -I_.i T T
A 4 d
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6100’

Heading to Altitude

FPL 5/ 6 H

HEADING TO ALTITUDE (VA)
On the missed approach, the FMS will command a

right climbing turn on a heading of 003 to an altitude 159°  4.0NMm ALT/FL

of 6100’ and then direct YDL. The difference in Q17 YDL* --=-- @4e60 gy
heading is due to the FMS magnetic variation —|—18 *EOA* ——
model. cre=1ss”

—PF 19 (4660FT) Taeco BH—
=SHDG360 °

—PFzo0 (6100FT) 16100 Bl—
=SDIRECT

—Fz1 YDL= : @ac100 B —
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MIEPPESEN 2 lanee (10-3) HE|_EI~.|,|!i,I MONT
sHELENA Deparure 119.5 | HELEMA REGL

HELENA TWO DEPARTURE (HLNZ2.HLN) (PILOT NAV)

(RWYS 5,5,27)

TAKE-OFF

Rwya § and 9 Turn LEFT. Thence

RWYy 27i Turn RIGHT. Thence
DEPARTURE

Confinue climb noribwes tbound via Helena
R-312 %o 2000°', then climbing RIGHT fum
direci Helena YO RTAGC.

N

s

MNOT TO SCALE

74

- HELEMA ——
o) 117.7 HIN
K46 36.4 W11 5.3

(HALGET - Seo nthar zidc M PP R TANM BTN KT TSRS TSSS A1 BIRETS BV
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COURSE FROM FIX TO ALTITUDE (FA)

Following takeoff, the aircraft will turn and follow the FPL 1/

318° course from the HLN VOR to 8000’.
—BFS 1 KHLN

2> Tazza Bl—
+=CR5318 "
3 (:EOOOFT:] Tsooo0 Bl—
=SDIRECT

—B= a4 HLN

275 °
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/ T IEFFEEEN ALGHERO, ITALY
IIEEIFF#Llﬁ HO zzauc o8 4 10-3E

Trans level: By ATC Trans ali: 6000°
Apt Elav | Pllots shall adopi 2 minimum climb gradieni in accordance with
H.T [ICAD -Annex § provisions for & safe obsiacles overflying. Such

elimb gradieni shall b= mainiained in any foresesable circums iance.

POULP 6A [POUL6A]
POULP 6B [POUL6B]
RWYS 20 02 DEPARTURES

i POULP
N41 I0.0 E00d 34.2
WHEN ALG VORTAC UNSERVICEABRLE A
- tar sbave
REFER TO CHART 10-3G =~ FL1E0O
- - -
Fi IVORY
N41 03.3 E00d 29.0
tf At or mbove
FL110
by
f D25 AL

D24 AHO
DIié AHO X

. —F'CI ULF 65 _L_//‘f/:,?
At or mbove
s000°

At or mbove

FLBD

.' At or mbove
28007
but
4 nat further then
5 ALG 10 DME
= {AHO 7 DME)

It

]:T ALGHERD
| 113.8 AL
h!_-ill 37.7 E0OG 14.5

At or mbove
40007 :

-------- MOT TO 5 CALE

At or mbove
30007
but
nat further then
ALG 7 DME
[AHO 10 DME)

These ZI0s reguirs 2 minimum climb gradisni

of

POULP 6A: 352° p=r NM uniil pessing 3000°,
POULP 68: 300" p=r NM uniil pessing FL150.

AT @nd spesd-KT | 75 |100 |30 |200 | 250 300
210 KT 352 par MM 440 | 527 | 220 (11731467 [1760
360" per MM 450 (600 |ooo [1200]1s00 [1200

=ID RWY ROUT ING

POULF 68A 20 Climb on 191° irack, af or above 30007, buinoi furhisr than ALG 9 DME
[(AHD 10 DME)] furm RIGHT, infercepi ALGS R-217 inbound o ALG, ALG

R-019 via [VORY fo POULP.

POULP 6B a2 Climb on 024° drack, af or above 25007, buinoi furiher than ALG 10 DME
[AHD 9 DME)] furm LEFT, 360° drack, infercepi AL R-019 via [VORY o
FOULP.

CHANGES: Funwaw 20 InifIL climb: meference In dart heading: chart meindsoosd.

O JPPEM . 20042008, ALLRIGHTS RERVED.
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CRS191 o

9 DME
COURSE TO DME DISTANCE (CD) Course to DME Distance
FPL 1/

After takeoff, the aircraft will follow the 191° course
of ALG VOR no farther than 9 DME. —l 1 LIEA

CR5191 °

—B= 3 (D-9.0) aALG Tz2700 Bl—
=#HDG352 °
—PB a4 (INTCPT) B —

CR5037 °
—B= s ALG ——:——  T4000 B —
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12000

Trans ali:

RIERPPESEM

savcor 4 10-2 ) IEIETEYEY

[NCGHE
lewel: FL120

2
Sei:

OME required.

Ali
Tran
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DG 01 WO
#’"

HEADING TO MANUAL TERMINATION (VM) Headmg to Manual Termination

Upon crossing MAVVA intersection, the aircraft will NAV 2/3 M

turn to a heading o 075° until manually terminated. PROC HDG
— B Fr MAVVA 23:-50 HDG=»——

—F 10 MNVR= — | —

ACT
—Fnx *NO LINK=* APPR= —|—

— P xTK 1T} RO - 00D GS 234
TAILWIND 4 ERG 075 "”
—Bwinp zooT/ 7 TKE RoOoO"° BH—
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UN

PALM SPRINGS, CALIF
RNAV (RNP) Z Rwy 13R

LOE ANGELE: Center [R) | =PALM SPRINGE Tower | =3 mund

HIEPPE SEMN
28 DECOT Iij__-gjl

KPSP/PSP
PALM SPRINGS TNTL

ATE [AS0% when Twr Incp

=E0CAL Apprmach (R
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Radius to Fix

RADIUS TO FIX (RF)

Fp
On this RNAV (RNP) approach, the FMS must 304 °
navigate on a series of radius to fix or precision arcs | S ECEEEENEN
until reaching minimums. These arcs are not base —Rze VISSU
on a ground based navaid. W CARcE S

=ARCS5. 6
—F S zs YOCUL
=ARCS. 6
——z2a WASAK
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EARCE. &
—— 29 WASAK

L /11 MW
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———— x10000 BN —

F.1HNM

——:-— xB000BH—
x7500 B8
x7000 B8

x6108 B —

L B/11 N
ALTfFL
—— x6108 B—

—FS 30 YRNY 13RY*

CRS21=2 "

—F 21 WASAK
#=ARC11.0

—F =22 LACTV
#ARC11.0D

e EENEALE)

FPL 9/11 M

=ARC11.0

—F=3=2 FIVUT
EARCSE. 3
—F 24 JEXOT

“ARCSE.3
—FS3s NUDCT

120"
—F 3 RW13R™

—l—37 TEQAT

ALT/FL
- —— x3807 Bl—

Report No. 3040sv80X/90X



Page 302 = = TECHNICAL
UN = = TRAINING

HF HA and HM LEGS

HOLD TO FIX
HOLD TO ALTITUDE
HOLD TO MANUAL TERMINATION
N <
N N
[ |
\‘“-—F S

The HF leg — Hold to a fix — will result in one orbit of FPL  8/12
the hold. It will sequence legs and exit after one yallz 13-omm
circuit. This type of hold is frequently used in an ol © :
approach where a holding pattern is used in lieu of a [ EEEEEE. :
procedure turn. "L, L IPTEY  aaonn
=HLD123 "° LIPTE
—F =29 LIPTE 21:43
124 ° 5. ONM
—EFSz0 WASON 21:46
The HA leg — Hold to Altitude — is provided for a EPL 2/ 3
climb in the holding pattern. On reaching the crszza:

. . . . . —— 5 5 0= 132:46
t_ermlnatlng altitude, the system will cross the holding Suip221°  simco
fix then sequence legs to proceed on 6 (12000FT)13:46
course to the next waypoint in the flightplan. LTy il

206 ° 131 NM

EUG 15:20

168 ° 6. GNM

RBG 15:50

The HM leg — Hold to a manual termination does FPL 7712
exactly as the name implies. Leg sequencing 119° 45.6NM

requires pilot’s intervention. —_Jz2 GBN 19:00

— = za3>
=HLD115 °

—PFz4 (HOLD)
115 °
—F 25 DINGO
115 °
—BFze MAVVA
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FMS APPROACH OPERATIONS

The FMS is approved for a variety of approaches. The approach capabilities of a specific
installation depend on the installed sensor suite and the interfaced aircraft flight guidance system.
The approved approaches include the following:

GLS Global Navigation Satellite Landing System — requires GLS 1250
ILS FMS Defined — ILS Guided — requires NAV to NAV Avionics
LOC/LOC-BC Requires LOC input to FMS —must be WGS-84 surveyed

RNAV (GPS) Requires GPS 1000/1000a, GNSS, or GLS 1250

RNAV (VOR DME) Requires GPS or VOR/DME

RNAYV (RNP) Requires compliance with AC 90-101

VOR/VOR DME Requires VOR and DME sensor input to FMS

NDB GPS required flying the approach

TACAN Requires RRS Sensor, approved TACAN sensor, or GPS

VFR Pilot Defined, used only in VFR conditions

APPROACH DATABASE

FMS approaches can only be executed when the approach is defined in the FMS navigation
database. The approach can be either a published approach, which is included in the Navigation
database, or an approach entered by the operator in the Pilot database. Pilot database
approaches can be created through the Aircraft's FMS CDU or in the Universal Flight Planning
Program, UFP 25.0 or later.

The approach database includes navigation-sourced approaches for all runways, including circling
approaches. These include GLS ILS, LOC, BC, RNAV (GPS), RNAV (VOR DME), VOR,
VOR/DME, and NDB approaches.

TERMINAL WAYPOINTS

Translating terminal waypoints from approach chart to database can be sometimes confusing for
the pilot. When the charted waypoint identification cannot be directly entered into the FMS
approach database, Jeppesen, with the guidance of ARINC 424, will translate the waypoint
identification into names the FMS can use. The information on the next page provides for a better
understanding of the ARINC 424 terminal waypoint naming convention.
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TERMINAL WAYPOINT NAMING CONVENTION
IAW ARINC Specification 424

Initial Approach Fix (IAF) AX

Intermediate Approach Fix (IF) IX

Final Approach Course Fix (FACF) CX_ _ Frequently used as the Capture Fix

Final Approach Fix FX_
Missed Approach Point (MAP) RW_ _ At threshold
MA__ Not at threshold
Touchdown Point (TDP) ™
Step Down Fix (SX) SX__
Where “_ " equals runway

Where “X” above equals:
ILS = |

LOC =

—

Backcourse

VOR =

VOR/DME

VOR @ DME (DME not used)

NDB =

RNAV (VOR/DME)

TACAN

GPS =

m W 4 XXV Z W O < @

RNAV (GPS)

LAAS =

«

WAAS = K

The “X” in the first section is replaced by a letter in the second section and, with the addition of the
runway identification, constitutes the waypoint name.
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FPL 3/ 5 H

aLT/FL

:—— x308188—

]
:—— @2000 8 —

@azo4 g8 —

WONKO

DI13.0
DIT.0 . +18° 3500’

2.0

The above shows that the chartela'waypomt |dentllgs were cl12n|g_ed in the database to names in
accordance with the ARINC 424 Terminal Waypoint Naming Convention.

MA32L
FD32L
CD32L

Missed Approach Point not at the Runway Threshold
Final Approach Fix for a VOR/DME approach
Final Approach Course Fix (or Capture Fix) for a VOR/DME

approach
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ADVANCED APPROACHES
An “A” preceding an approach on the arrival page ARRIVAL 1/ 1H
indicates the approach requires advanced avionics P o rRoAcH Aoy
equipment in order to fly the procedure. A2 Gks A G RUNWAY

03 B —
STAR

APPR
# = —

FPL— —

One of the reasons for an approach to be classified FpL 3 N

as advanced is if the turn at the final approach fix ' ALT/FL
(FAF) exceeds 6°. A second reason for the = Bl -
advanced classification of an approach is the use of |[EEFSERGTEIS : x8762 B —
a radius to fix (RF) leg. For an autopilot receiving - | FTxon. - @8100 B —
navigational guidance from an FMS, to fly an o1s° : ]

approach active advanced FMS approach, requires  [S S IENEEAALSy = @6354 gy
roll steering. Older autopilots flew this in deviation —® < TFOK: — —

steering. This was considered unsafe. Current
designed autopilots will allow for the flying of these
approaches. During FMS installation, the autopilot
capabilities are selected determining whether advanced
approaches can be flown by the aircraft.

A turn of 6° or more can be part of a VOR - : LAMON | ggg hsseosoci s | s
| (=& Lawow | b =
approach, a NDB approach, as well as a o AT el e

RNAV approach.

2. GIRGE 2 % a
- 50, © 857, " E = S 1)/§ 1
11740 r 'I'IW'I-:SC 111-2¢, : CILEB 1M1 E\ (\“ﬂﬁ‘m\ 'I'IE-)E? L‘\-ﬁ "\_ 10-

Track to Fix (TF), Course to Fix (CF), and Radius to Fix (RF) legs can be used in advanced
approach types. Currently, RF legs are used only in RNAV (RNP) advanced approach types, but
potentially could be used in RNAV (GPS) approach types.
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FMS APPROACH TYPES

ILS APPROACHES

NAV-TO-NAYV ILS approaches can be flown with the use of the FMS and a NAV to NAV
compatible EFIS, flight guidance system, and autopilot. With the approach active and upon
localizer intercept, the FMS will transfer aircraft navigation to the EFIS for navigation during the
approach segment. During the approach transition or ATC vectoring, the FMS is the source for
aircraft navigation. If the pilot goes missed approach, the FMS will reassume aircraft navigation.

Selection of flight director approach mode is required for the FMS to hand off navigation to the
EFIS. This must be accomplished prior to localizer intercept for both auto activation when flying an
approach transition or when flying vectors with FMS heading to localizer intercept. On vectors to
intercept the localizer, select flight director approach mode then press FMS heading INTERCEPT.
This will result in the NAV-TO-NAYV transfer taking place and the aircraft intercepting the localizer
and turning to final.

GPS will be used to assist the FMS in navigating the aircraft during vectors or on the approach
transition where the approach is surveyed IAW WGS-84. At non WGS-84 surveyed airports, GPS
will be deselected upon approach arming and approach transition navigation for the ILS must
come from other NAV sensors such as DME-DME and IRS or the FMS will be DR.

For aircraft without NAV-TO-NAV capability, the ILS will be coded as advisory. The approach
transition and missed approach can be flown with the FMS, but VHF/ILS guidance must be
selected by the pilot to fly the approach segment.

LOCALIZER AND BACKCOURSE APPROACHES

On aircraft with localizer input to the FMS, localizer and localizer backcourse approaches can be
flown. The FMS uses the localizer to calculate the final approach course. Since the localizer is
only one dimensional, to determine the location of the final approach fix and missed approach
point, the FMS will retain the GPS. Using the GPS requires the approach be surveyed IAW WGS-
84.

The backcourse approach flown with conventional navigation would require selecting the localizer
front course on the course arrow and selecting B/C on the flight director. When flying a
backcourse approach with the FMS, the course arrow will reflect the landing runway inbound
course and, on most aircraft, selection of B/C on the flight director is not required. In addition, on
most backcourse approaches, a barometric glideslope is available. This will make the approach
similar to an ILS; MDA minima must still be observed.
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RNAV APPROACHES

RNAYV approach denotes the ability to fly a final approach course that is either not using a ground
base navaid or is not directly inline with a ground base navaid. The tree types of RNAV
approaches are identified by the parentheses following RNAV and are GPS, VOR DME, and RNP.

RNAV (GPS) AND GPS APPROACHES

Most aircraft that fly RNAV (GPS) approaches do so as GPS approach certified aircraft. Through SCN
801 software, RNAV (GPS) approaches are listed in the NAV database as GPS approaches. SCN 802
and 803 software can differentiate between RNAV (GPS) and GPS stand alone approaches. The
approach transitions throughout the world can vary significantly and regulations for flying these
transitions are country specific. Using GPS requires the approach surveying to be IAW WGS-84.
RNAV (GPS) approaches may have as many as three sets of minima of which two may be flown by
the 80X series software. LNAV only requires lateral navigation and all GPS approach certified aircraft
may use the LNAV MDA (Minimum Descent Altitude). LNAV/VNAV will be flown to a DA (Decision
Altitude) and to fly to a DA with a barometric glideslope requires compliance with AC 90-97. LPV
(Localizer Precision with Vertical Guidance) requires a SBAS (Space Based Augmentation System),
and example being WAAS which covers North America, Hawaii, and the Caribbean. SBAS will not be
available for SCN 80X software.

RNAYV (VOR DME) APPROACHES

Since the late 1960’s, RNAV equipment using radial distance (Rho-Theta) has been used by pilots
to fly area navigation. Approaches were created using this type of RNAV equipment and, although
these approaches are being phased out, many of these approaches are still in existence. The
UASC FMS can use a combination of GNSS or GPS and VOR DME to fly these approaches. If
the words “or GPS” are not in the title of the approach, the use of VOR DME is required and must
be an input to the FMS.

RNAV (RNP) APPROACHES

To fly these approaches requires SCN 802 or 803. These approaches have multiple legs in the
final segment; using radius to fix, course to fix, and track to fix legs. The quality of navigation is
based on RNP and approaches may have multiple sets of minima based on the ANP capabilities
of the aircraft. These approaches are Special Aircraft and Aircrew Authorization Required
(SAAAR); requiring FAA approval under AC 90-101.

NOTE: Global Navigation Satellite Landing System (GLS) approaches are covered in a
supplement given to those operators authorized to fly this approach.
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VOR AND VOR/DME APPROACHES

VOR and VOR/DME approaches can be flown as a GNSS or GPS overlay approach if the words
“or GPS” are in the title of the approach. VOR and DME are required if the approach is non
overlay, GPS is unavailable, or the approach is not surveyed IAW WGS-84; making GPS
unusable. If the country of origin does not authorize the use of GNSS or GPS with the statement
‘or GPS” or mandate the use of GPS as does Canada and the USA, the FMS will deselect the
GNSS or GPS at time of approach arming. Transport Canada and the FAA mandate that the GPS
will be retained for FMS navigation for all VOR or VOR/DME approaches. In these two countries,
to make a non overlay approach legal, the VOR must be monitored either internally within the
FMS or externally by, at a minimum, the VOR RMI needle. The FMS does not know whether the
approach is a GPS overlay or not; it only knows whether to use GPS or deselect it. Due to
limitations of the FMS, the FMS can only present one type of VOR approach to a specific runway.
Where a VOR and VOR/DME approach both go to the same runway, only the VOR/DME
approach profile will be presented. Most VOR approaches will have a baro constructed glideslope.

NDB APPROACHES

Through the FMS, NDB (Non Directional Beacon) approaches can only be flown with the use of
GNSS or GPS. All worldwide WGS-84 surveyed NDB approaches will be available in the SCN
80X NAV database with GNSS or GPS retained. To make a non overlay NDB approach legal, the
NDB must be tuned and identified and the NDB RMI needle must be selected. Most NDB
approaches will have a baro constructed glideslope.

TACAN APPROACHES

TACAN (Tactical Air Navigation) approaches are normally affiliated with military operations.
TACAN approaches are flown by the FMS similar to the way it fies VOR/DME approaches The
UASC FMS is capable of flying TACAN approaches with the use of GPS and/or TACAN. TACAN
input to the FMS can be by way of the UASC RRS or a digital TACAN radio. Most TACAN
approaches will have a baro constructed glideslope.

VFR APPROACHES
Created through the FMS as a pilot approach, the FMS will fly VFR approaches. VFR approaches

will use all usable NAV sensors to fly the approach to include DME, VOR, and GPS. Where the
pilot has created the definition for a baro glideslope, the FMS will present it.
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WGS-84 SURVEYING

For the purpose of explaining WGS-84, it needs to be presented in the context of how it affects the
flying of FMS approaches. First of all, WGS-84 is the World Geodetic System of 1984.
Technically, it defines the shape and size of the ellipsoid of revolution (an oblate spheroid) that is
considered to be the best mathematical model of the Earth. From a pilot’s perspective, it's the
mathematical calculation of the shape of the Earth. This mathematical model is used to calculate
latitude and longitude and is the system used by GPS to calculate latitude and longitude.

When navigating, it is important to agree on exactly where the latitude/longitude coordinates are
located. Those agreeing to use WGS-84 to define the shape of the world and, therefore, to
calculate latitude/longitude coordinates, will know exactly where that point is on the surface of the
Earth.

Countries using WGS-84 to survey airports will provide more precise navigation for those aircraft
navigating with FMS and GPS navigational tools. GPS cannot be used to fly approaches where
WGS-84 surveying is not in use.

On the Jeppesen Corporation web site is a list of WGS-84 compliant countries.
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FMS APPROACH CONFIGURATION
THE ENABLED APPROACH

During the installation of the FMS, the engineer will determine which approaches are flyable
through the FMS and which are not. Those that are flyable are enabled in the FMS configuration.
The criteria for enabled includes available NAV sensors, type and model of primary flight display,
and type of autopilot.

With an enabled approach, the FMS will be the source for navigation throughout the entire
approach; from transition through final segment through missed approach. It will be the source of
presentation for the primary flight display.

THE ADVISORY APPROACH

When the FMS installation does not meet the criteria for a specific approach type, it is configured
as advisory. The advisory configuration applies only to the approach final segment; that part which
guides the aircraft to the runway. The FMS can still navigate the approach transition and missed
approach. The pilot can select this approach to assist in flying the approach transition and missed
approach, but must use navigation other than the FMS to fly the final segment to the runway.

An example would be an ILS with a procedure turn. The FMS will guide the aircraft through the
procedure turn; the pilot will then select the ILS as the source of guidance and fly the final
segment towards the runway. If a missed approach is required, the pilot may reselect the FMS for
missed approach guidance.
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APPROACH SEGMENTS

For the purpose of FMS operations, Jeppesen will take a normal approach chart and identify three
segments; the transition, the approach, and the missed approach. These segments are loaded
into the FMS individually to make up a complete approach.

TRANSITION SEGMENT

The transition segment is the maneuvering segment. It allows the FMS to navigate the aircraft
through a series of legs or procedures to align it with the final approach. The transition segment
may be edited as necessary and the remainder will be unaffected. Transitions consist of the
following:

No Procedure Turn (No-PT) s A
A series of navigational legs designed to “
align the aircraft with the final segment -5
without entering a procedure turn or holding
pattern

(LaF) 117.0 DLLEE:

Procedure Turn .
A procedure to allow the pilot to reverse the
course of the aircraft and align it with the final
approach course; this procedure is being replaced
by the holding pattern in lieu of a procedure turn.

DECAL
£o D143 MEN

A'IZ‘? T

13477

©APPROA CH TRANSITION:
From GATNE to RUKIY
182°3.3 2500.

25.10

MESED
APCH FIX

ok, —— MADISON —.
DO 2=t 1085 SN |
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Teardrop
After crossing a designated fix, proceed
outbound on a specific course for a specific
distance. Turn inbound to intercept the final
approach course back towards the
designated fix. The procedure resembles the
shape of an ice cream cone. When a
Category A & B and a Category C & D
procedure are presented on the chart, only
the Cat C & D will be in the database.

A
- 1
!
J’

1368
.

115"
.

Holding Pattern In Lieu Of A Procedure Turn § g;g“ Lan, g o )
A holding pattern is used to reverse course 3 0\ Marang fog )
when the aircrafts position is not conveniently 2 ,%‘ ¥ 145)
aligned to turn directly to final. Occasionally Q\OT”KE
used to descend to an altitude more in line "eo q}wg
with the final approach fix altitude ;Fp?;

"I’sr

\ n};« f} \\WASON \""%

WAAS : f\
( ch 82701 W- ITAY

s,

ToYop

Eé;zf,& 3

J@.r b’ a{‘:

MSSED
APFX REBDE

Arcs
Designed to fly a constant distance path
relative to a DME until turning to the final
approach segment

6198
ﬁOszd ure ngft muthoriz=d

_KLA I FALLS {
MEAJFEG mlls _LIEATI

Report No. 3040sv80X/90X



Page 314 = = TECHNICAL
UN = = TRAINING

THE APPROACH SEGMENT

The approach segment is the FMS navigation that
takes the aircraft to the runway. It is identified as

those waypoints that follow the approach label and
are terminated by the *EOA* or End Of Approach —834 CALLS : x5236 B8 —

122"

label. —B:< POCIB . @4600 B—

@az2e633 B—

A final approach fix (FAF) is required for all FMS FPL 9711

approaches and where the approach design does . ALT/FL
not call for one, Jeppesen will add one to the ol RNV 11LE -
approach database per ARINC 424 guidance. —F 34 CALLS : NYE]] [

: , , : . @4600 B —
A missed approach point (MAP) is required and is

normally identified by “RW” or “MA”, which are . : @2633
ARINC 424 names for this point. RW is defined as —|—37 *EOA* =
being co-located at the runway threshold and MA is
a missed approach point not at the runway threshold. Although these identifiers are used a
great deal, they are not required and other names may be used to identify the missed
approach point.

SCN 802 and 803 allow for step down fixes to be used between the FAF and the MAP and will be
presented when in the NAV database.

If a waypoint is found prior to the FAF in the EPL  9/11 W

approach segment of the FMS database, it is a final ALT/FL
approach capture fix “FACF”; often called a final —BN33 “RNV 111+ —l—
approach course fix. This waypoint is used by the g : x5236 Bl —
FMS during an automatic activation of an approach. ' a1600 Y
As the FMS sequences this waypoint and meets 123° i

other requirements, it will go approach active. — ke RWILIL™ : @2633 Qg —

Since the FMS needs a buffer zone for approach ——37 *EOA= =
activation of at least 2nm prior to the FAF, the
capture fix is used as the activation point. No capture fix will be any closer than 2nm, but may be
as far as 10nm with an average distance of 5nm. All RNAV approaches will contain waypoints that
are usable as capture fixes and most of other types of approaches will also contain capture fix
waypoints. When an approach design does not present a waypoint that can be used as a capture
fix, no capture fix will be presented in the FMS approach segment. When this happens, the FMS
will create an activation point that is 2nm from the FAF. This waypoint is transparent to the pilot,
but is necessary for FMS automatic activation. A capture fix waypoint may be the same waypoint
as the last waypoint in the approach transition and, therefore will be listed twice in the flightplan.
This is correct for the UASC FMS systems; do not delete one of these waypoints.

The approach segment must NOT be edited or it will void the approach. An edited approach,
including approach label and *EOA=*, will violate the integrity of the approach segment and these
waypoints can no longer be flown as an FMS approach.
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THE MISSED APPROACH SEGMENT

When approach active and sequenced past the NAV APPR 2/4 H

FAF, the FMS will present a MISSD APPR line KTUS RNV 11L

select key. With the pressing of this key, the FMS < POCIE  4600e7 HDG> R
can be placed in the missed approach mode of — S To MNVR= — —

flight. The FMS will continue to navigate the aircraft | arpro B —

to the MAP and, when crossing that point, the FMS
will enter the missed approach segment.

—F xT7xk (A) rRO-0O

XWIND R 8
—PFwinp 192°/ &

One of the functions of the missed approach line

NAV WE
select key is to sequence the *EOA:* on the NAV /e

page allowing the FMS to move into the missed -~ POCIE 20:06  HDG~ gy
approach segment. The *EOA=* will act as a GAP ; MNVR= == —
and prevent sequencing. By removing it during R SRa0 abrrs B —
*EOA* sequencing, the FMS will sequence to the mn [P SCR. e -
first navigation leg of the missed approach segment. WwND 20371/ & o.0s

This leg is often times a course to altitude (CA) leg. =S 1-00 U —

This leg, when not part of the charted procedure, is
created by either Jeppesen per ARINC 424 guidance or required by the state of origin of the
procedure, i.e. FAA. This leg is often a database entry only and not found in the published
missed approach procedure. It is intended to insure the aircraft is at a safe altitude before
sequencing to the first charted leg of the missed CPL 10/12

approach. The *EOAx* will not be removed from the 123°  6.1NM
flightplan, only from the NAV page. This will insure - -~ "

the integrity of the approach is maintained to ensure
the approach is available if needed again. N SO0 D)
The missed approach line select key can be ol ° CUREA,
remotely pressed through the go-around system of —|=— 411 REBDE
the aircraft flight director. The missed approach line

select key is only available upon crossing the

FPL 11/12
214 "*

missed approach point, thus the selection of the — 41 REBDE
aircraft go-around system or takeoff/go-around ".. Tovop:
system (TOGA), other than after crossing the FAF - JGTHEEN

on an active FMS approach, will have no effect on
the FMS.

The missed approach mode will terminate all FMS vertical guidance and return the FMS phase of
flight to terminal.

As with all missed approaches, if the pilot uses the aircraft go-around system, the aircraft pitch up,
wings level command will come from the aircraft flight director. The FMS will not provide any
vertical guidance during missed approach. To reconnect the flight director to the FMS, flight
director NAV mode must be selected.
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APPROACH ARMING

The purpose of arming the approach is to prepare the FMS to fly the selected approach. At 50nm
from the arrival airport, with an FMS approach in the flightplan, the FMS will present an arm
approach line select key which will allow for manual arming of the approach. Between 50nm and
30nm from the airport the primary reason for manual arming is to place the FMS into terminal
phase of flight early. Automatic approach arming occurs when the aircraft enters the terminal area
at 30nm from the airport. Some approaches have the initial approach fix (IAF) more than 30nm
from the arrival airport. Since the FMS is required to be in the terminal phase of flight before
crossing the IAF and since the FMS will not automatically go to terminal until 30nm, arming the
approach manually will accomplish this.

What does arming the approach do?
It sets the phase of flight to terminal if more than 30nm from the airport.

It analyzes the NAV sensor requirements to fly the approach. NAV sensors are categorized
as required, approved, and not approved to navigate for the approach. A required NAV
sensor example is the GPS for a RNAV (GPS) approach or a localizer for a localizer based
approach. An approved NAV sensor would be the use of GPS on a VOR approach. A not
approved sensor would be GPS on a VOR approach in a non WGS-84 country.

If a ground based navaid is required or approved for the approach, the FMS will check to
see if it is tuned. If not, if the FMS can tune the NAV radio, the FMS will offer a tune
approach line select key. The FMS will not tune a VHF NAV radio without first asking
permission by use of the tune approach line select key. Pressing the line select key will
tune the VHF radio to the required frequency. If the required VHF NAV radio is not tuned,
just prior to activation the FMS will push a message alerting the pilot to the need to tune the
radio. Without a required NAV sensor the FMS cannot fly the selected approach and when
the FMS attempts to activate the approach, red flags will appear for navigation on the
primary flight display.

If GPS is used for the approach, a GPS RAIM prediction will automatically be performed.
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AUTO APPROACH ACTIVATION VS MANUAL APPROACH ACTIVATION

There are two ways to activate an approach, automatically and manually. Which one to use is
dependant upon how the aircraft will navigate to the beginning of the final approach segment.

AUTO ACTIVATION

Auto activation is used when flying an approach transition. The FMS will remain in the terminal
phase of flight until reaching the activation point and then activate the approach. Fifteen seconds
prior to activation, the FMS will present a “ ” banner that announces the CDI
scale change from terminal to approach. The activation point is defined by a set of criteria that is
somewhat based on the makeup of the approach. The criteria are as follows:

>

The approach must be armed. This is accomplished automatically at 30nm from the airport and
can be manually armed up to 50nm from the airport. If on missed approach, the FMS will not
automatically arm until placed on a navigational path to a point in the flightplan ahead of the
approach. It will then automatically arm.

The angle of intercept or track error must be within either 15° or 80° of the final approach
course. If the FMS is installed in an aircraft of older design that uses an analog autopilot with
deviation steering when approach active, the angle of intercept will be set to 15° through
configuration in the FMS. If the FMS is installed in an aircraft with a newer design that uses a
digital autopilot, the angle of intercept will be set to 80° of the final approach course. The
setting of 80° will also allow for the flying of advanced approaches.

If the approach design incorporates a capture fix or FACF in the approach segment, that
waypoint must sequence from the “TO” waypoint to the “FR” waypoint. With the other two
criteria complete, the FMS will go approach active. There is no requirement that the criteria be
completed in a specific order. Depending upon the transition, either the angle of the intercept
or capture fix sequencing will activate the approach.

If the approach design does not incorporate a capture fix, another criterion is added and that is

a crosstrack of 0.3nm to ensure on CDI approach scale. Without a capture fix, the FMS must

designate a point prior to the FAF of 2nm. This point will not be visible on the FMS or NAV

dlsplay, but is requwed to allow time for the FMS to activate the approach prior to the FAF. The
" banner will precede the activation point by 15 seconds.
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AUTOMATIC ACTIVATION
WITH APPROACH CAPTURE FIX

APPROACH ARMED + (TKE < 15° or < 80°)
+ Sequence CF = Approach Active

CDI Scale Change Will
Occur 15 Sec Prior To
Activation

With a designated waypoint as the approach capture fix, the FMS will begin automatic approach
activation with a banner at the top of the NAV page that will occur 15
seconds prior to activation. The approach should already be armed due to automatic arming at the
30nm point; as a result the FMS is now concerned with angle of intercept and capture fix
sequencing. If the leg prior to the capture fix is directly in line with the final approach course, angle
of intercept is not a factor and as the FMS sequences the capture fix the FMS will go approach
active. If the leg prior to the capture fix is an arc or a 90° turn to final, the FMS will sequence and
begin the turn to final. As the angle decreases past 80° or 15° degrees, depending on FMS
configuration, the FMS will go approach active.

AUTOMATIC ACTIVATION
WITHOUT APPROACH CAPTURE FIX

APPROACH ARMED + (TKE < 15° or <80°) +
(XTK < .3nm) + Within 2nm Of FAF = Approach Active

2nm From FAF < .3nm XTK

< 15° or <80° CDI Scale Change Will
Occurs 15 Sec Prior To
Activation If TKE < 35°

Without a designated waypoint as the approach capture fix, the FMS will, again, begin automatic
approach activation with a banner at the top of the NAV page that will occur
15 seconds prior to activation. The angle of intercept of either 80° or 15° degrees will be a factor.
To the above, the FMS will add a criterion of crosstrack of less than 0.3nm from the final approach
course to ensure the aircraft is within the CDI approach scale of 0.3nm. Without a designated
capture fix the FMS will go approach active 2nm prior to the final approach fix. This will give the
FMS its required buffer allowing time for the FMS to activate all approach components.
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MANUAL APPROACH ACTIVATION

“Radar vectors to final”, are the words that will result in the need to manually activate the
approach. All the criteria required to automatically active the approach will be eliminated with the
exception of approach arming. Manually activating the approach will immediately present the final
approach segment in an approach active condition and extend the final approach course to 50nm
from the airport. The first waypoint inside the approach label will become the “TO” waypoint. This
will either be the capture fix or the final approach fix depending upon the design of the approach.
The heading control of the aircraft will now be dependent upon a configuration option. Most
aircraft use command heading enabled as their configuration option. Unless command heading is
in use when activating the approach, upon activation, the FMS will present the command heading
function with the aircraft heading being the active command heading. As discussed later, normal
procedure will place the aircraft on the ATC heading first then activate the approach. Any mapping
display will present final approach course and waypoints.

Procedures for flying and manually activating an approach are as follows:

Upon ATC placing the aircraft on radar vectors to final;
First activate command heading and turn the heading
bug to the ATC assigned heading (if interactive
heading)...

ATE: LO2T rim

...or enter the ATC heading through the CMD HDG

field. [FPL_UNLINKED]N
) HDG‘SEL CMD HDE__
If currently using flight director heading mode, to ol " L0F03)
transfer to FMS heading mode, a technique is to — R To
allow the aircraft to complete the turn with flight
director heading, then activate the approach. Now o - -
the two headings will be the same. Select flight xre () .L.',,';‘l ACT APPR> _l
director NAV mode and the FMS command heading o | CNCL HDG- B8 —

will be navigating the aircraft.

While in the turn or after completing the turn, press the ACT APPR line select key to manually
activate the approach.

NOTE: If on radar vectors following a missed approach, wait until the aircraft is on downwind
before activating the approach to avoid inadvertent sequencing of the approach.
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With activation, the course arrow will align itself with the
final approach course and the CDI will display the aircraft
offset from the final approach course. Glideslope will
become active when within a lateral distance of 12.5nm
of the final approach course.

The FMS NAV page will show the TO waypoint as NAV 174 -

the first Wayp0int on the approaCh Segment and the L <SCALE CHANGE>CMD HDG [N
FR waypoint as , which is the extension [ iRl L S15HE
of the final approach course. — =10 NO INTCPT —
takes place now since the FMS could not anticipate 235 s-ann B
activation. Depending on FMS configuration, the il E_'mw R
CMD HDG function will automatically activate with xTc(a) = 2.3 |CNCL APPR- QR

ERG

the aircraft heading as the command heading. If
CMD HDG is in use before approach activation,
following approach activation, the heading in use will
remain the active heading.

CNCL HDG= —

If the FMS configuration is command heading i NAV 1/4
disabled, following activation, the CMD HDG == <SCALE CHANGE>
function will not be accessible. Heading control for E—

vectoring is assumed to be by flight director heading

mode.

MNVR= = —

APPR= =~ —
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RULES FOR APPROACH ACTIVATION

It is critical to know when to allow automatic activation of the approach and when to manually
activate the approach. The following rules will provide guidance regarding the activation method to
choose.

1. When flying an approach transition, allow the FMS to automatically activate the
approach.

(This will insure that approach transition guidance is not lost before the final
approach segment is reached.)

2. When on vectors to the final approach course and after placing the aircraft on the
assigned heading, manually activate the approach.

NOTE: When on vectors following a missed approach, wait until downwind before
activating the approach to avoid inadvertent leg sequencing.

NOTE: Placing the aircraft on the assigned heading first will insure the FMS will not
capture an incorrect heading when the approach is activated.
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VERTICAL APPROACH NAVIGATION

From the navigation database as part of the approach definition is vertical navigation. The FMS
uses barometric altimeter inputs through the air data computer to monitor the altitude of the
aircraft relative to the defined approach glidepath or glideslope. The definition for the approach
vertical navigation is computed by first starting at the runway threshold crossing altitude, then
computing an angle that will pass through the final approach fix database altitude. This angle is
used to project a glideslope over the approach pseudo localizer or final approach course. The
intent of this glideslope is to guide the aircraft towards the runway threshold to cross at the
threshold crossing altitude. For any approach with the final approach course in line with the
runway, an attempt will be made to code a vertical path.

0

FAF

M

Final Approach Course

If the missed approach point is prior to the runway threshold, the database altitude at the missed
approach point is that which is computed from where the glideslope crosses the missed approach
point on the way to threshold. Although the intent of the glideslope is to guide the aircraft to
threshold at the threshold crossing height, the threshold and crossing altitude is not part of the
approach definition. The altitude at which the glideslope crosses the missed approach point is in
the approach definition and is used to calculate the glideslope angle.

0

FAF

M
MAP

Final Approach Course
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The minimum descent altitude or decision altitude are not in the FMS database and are the
responsibility of the pilot. The FMS glideslope will terminate at the missed approach point and the
aircraft glideslope indicator will bias out of view. The altitude of glideslope termination will normally
be lower than the MDA or DA. A decision to continue below the MDA or DA is the responsibility of
the pilot even though the FMS glideslope will continue below that altitude.

05

FAF

MDA Of DA= = = = === — -
M

MAP

EEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE] // /

Final Approach Course
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If step down fixes are part of the charted approach, they are figured into the glideslope calculation
to ensure the glideslope will clear the step down altitudes. If the glideslope is above the step down
altitudes, there is no problem.

Charted
Altitude

NG

Final Approach Course

If the step down fix altitude is higher than the calculated glideslope, the glideslope is recalculated
to an angle that will clear the step down fix. The altitude at the final approach fix in the FMS
database will be higher than the charted final approach fix altitude.

Database sk

Charteg=ta

FAF A
Altitude .
. M

Final Approach Course
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Located on FPL MENU 2/2 is the approach plan
(APPR PLAN). This FMS tool is an important part of

planning the FMS approach.

Page 1 of the APPR PLAN 1/3 will provide a basic
definition of the approach selected to include type of
approach, NAV facility, if any, the status of GPS for
the approach, final approach information.

Page 2 and 3 and any pages to follow will present
final segment waypoints, course, distance,
glideslope angle, and altitudes.

This information can be used to help determine
where to configure the aircraft, to determine
glideslope intercept altitudes, and to determine
approach power settings based on vertical flight

path angle.

For approaches with multiple step-down fixes such
as RNAV (RNP) approaches, several pages may be
needed to display all the approach segment

waypoints.

Page 325

FMS APPROACH PLAN

FPL MENU 2/2

INVERT FPL=——

—|—«WPT TO DEST TEMP COMP=— —
— «WPT DEFN
— «FPL WIND

—|—+APPR PLAN RETURN= ——

APPR PLAN 1/ 3M

APPROACH
—BEKILMT VOR 14 GPS APRVD [ —
FACILITY
—BLMT ——
FREQUERNCY FAF
—P®115.90 EYOWO B8l —
LEG TO EDA EOA
—P¥134°/ 3.5um MAFEG [ —

APPR PLAN 2/ 3H

—F 1 *VOR 14 = B —
CR5134 ° 73 °

HIVPO x9298————
134 ° - 3.50°

EYOWO y x6902 B —
134 ° 3. —3.49°

ICUTU x5580 B —

APPR PLAN 3/ ﬂ]

1324 ° 2. 6NM
ICUTU

134 ° 2. 5NM
MAFEG=

*EOQA*=

NOTE: Step down fixes in the approach are only available for SCN 802 and 803 NAV database.
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TEMPERATURE COMPENSATION

The accuracy of a barometric altimeter is affected by non-standard temperature. A colder than
standard temperature (International Standard Altitude, ISA) will result in the true MSL altitude
being lower than the indicated altitude and hotter than standard temperature will result in the MSL
altitude being higher than indicated. When the FMS created glideslope uses barometric altimeter
inputs to monitor the aircraft’s altitude relative to the VNAV path, non-standard temperature will
result in a slight error between the actual and indicated position on the glideslope. Many countries
have created standard correction table for very cold conditions. This correction table has been
incorporated in a temp comp feature in the FMS.

TEMP COMP, when activated by a technician in the FPL MENU 2/2
FMS configuration section, is available on FPL

MENU 2/2. - INVERT FPL=— —

——«WPT TO DEST TEMP COMP=——

—|— «WPT DEFN ——
—|«FPL WIND UNILINK RTE= | —

——+«APPR PLAN RETURN= — —

Selection of the TEMP COMP line select key will TEMP COMP 1/ 1H
present the TEMP COMP page. _

ARPT TEMP °C

ARPT TEMP °

By entering a temperature, either Celsius or
Fahrenheit, into the ARPT TEMP line, altitude
adjustments can be made.

NOTE: The temperature entered can only be at or below freezing. The (£ Jkey need not be
pushed for a Celsius entry. The temperature range that can be entered is 0°C to -70°C
and +32°F to 94°F.

By entering an MSL ALT, the amount of o TENP conp 1/

compensation and the compensated altitude are — N

calculated and presented. = ErE

ARPT TEMP *

Activating line select key 5L will apply the
temperature compensation to the selected FMS '
approach or VNAYV plan. —|=— «ACTIVATE
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The subheading signifies that
temperature compensation is active. Temp comp
will stay active for any approach selected at the
current airport listed on the flightplan. Deleting the
current airport from the flightplan, deleting the
flightplan, or cycling FMS power will cancel temp
comp.

To the right are the altitudes before applying the
temperature compensation.

With temperature compensation on and a -30°C
temperature entered, the altitudes are adjusted.

on the flightplan and NAV page will indicate
the temperature compensation feature is active and
the [I] prior to the altitude indicates a temperature
corrected altitude.

Temperature compensation will be projected
throughout the enroute VNAV waypoints.

Page 327

TCMP TEMP COMP 1/ 4H
TEMP COMP ON

|__
N ARFT TEMFP °C
—=-30

ARPT TEMP

MSL ALT
5000

|[—|=—«CANCEL

FPL 2/
“ARC16.0 sCC
(R-052) scc

TCMP FPL 2/
— *ARC16.0 5CC
— s (R-052) scc

"VDRfD 23*

TCMP FPL
— +ARC16.0
—& s (R-157)
— +ARC16.0_
[—B & (R-138)
— €ARC16.0
[—F 7 (R-052)

CC

1N W
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VERTICAL NAVIGATION NOT PROVIDED

Vertical navigation is not always available in the FMS approach definition for the following
reasons:

CIRCLING ONLY APPROACH

If the approach is a circling only approach with only
circling minimums listed and the inbound course is
not inline with the runway, vertical navigation may
not be provided. An example would be this VOR A
approach. Since vertical navigation is designed to
take the aircraft to the runway threshold, in this
example there is no runway threshold, thus, no
glideslope. Coding criteria is under development to
add vertical navigation to circling only approaches
where the inbound course is not in line with

APPR PLAN

=VOR A
CRS125 7
JAYMO

125 °
CLIFO

125 °
MA125=

any runway. When this coding is available, KTEB/TEB RErrE SEN TETERBORO, NJ
. ey R ETERBCRO 77 JAN D G_@ VOR DME-A
approach definitions will be coded as they TR R B | TR -
i | 1142 13202 127.6 119.5 121.9
are reVIewed ol VOR Final Mangatary Alt MOA(H)
= TEE Apch Crs CUFO Feder 1o Apt Elae 97
g 108.4 125 |2000° 00y | Minimums
£[mssen arch: Climbing LEFT turn fo 2500° outbound via TEB VOR =00
| R-335 to PATRN INT and hold.
Alt Sat: INCHES Trans level: FL 180 Tranze=lt: 180007
1. RADAR required. M5A TEB VOR
853"
A
4100
7 938"
KL s
WANES .
0i0.5 64
A
o o TETEREORC:
* & w 108.4 TEB s
Eszax Co Apt 624"
[Can bo mistaken A
for Temrbom Apt
LR 673
- A
T ﬁﬁﬁ“l o5 509"
] & S w
] 308 15150
- 598 A n\
- T4.20 .ﬂ\?ﬂ-'c T4-00
WANES VOR
0.8 JAD;%"O CLIFO
93000 | D45
728=__ 2500 | MANDATORY | DO.3
© 2500 when | 2000 Jg |
directed [ | [ |
by ATC. | - = | | M
| 3.0 | 30 | 45 | AFT §7
ughing - | 2EQQYT TR
Eem | T «2108.4 |PATRN
WA 27 005 Chart | ER-335
CIRCLE-TO-LAND
}g? AADA (H) —
" S 10007001 -1 %
H B [ B1000% 571 -1%2
: | Mo
<[ sopr -
} 1 B 10009517 -3
i
& B ot =uthorized narthwast of Runweys 6 and 19
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In some situations, if the inbound approach course

is inline with the runway, a vertical flight path may
be available.

1

Page 329

APPR PLAN 2/ 3M

“NDB B

CR5S26H

)
P

@4400
—-7.76"

@iz259

CYKA /YKA AERPPE SEN KAMLOOPS, BC
KAMLOOPS voces (16-1) NDB-B
VANCOUVER Contar PACIFIC Fadlo KAMLOGRS Fadio
a 133.5 123.37 126.7 mr 125.7

| NDB Final Minimoem Alr MOAH

5 TiCA Apch Crs KAMLOOPS Reder 1o Ape sl 11337
g 223 267" 4400 azs7) Minimums

&l missep apch: Climb to 4800 on track of 267°. RIGHT climbing

turn to YKA NDB. Clinb in shuttle at YKA NDB to 6000",

Al Set: INCHES
1. SAFE ALTITUDE WITHIN 100 M 12,7007,
2. Valley mppro=ch. Mounte=inous terrein =l quadr=nts.

Trens level: FL 180 Trens =lt: 180007

KAMLOOFS
0872 —————S000 10 N
a
-2 4400° A
gl g2808
A 1133 M '
3 T
Grd spesdirs | 70 | 90 [ 100|120 [ 140 [ 180 . B
e 48007 e | e
Alpert ’ | A7 223
OB o WAF 3| 305|232 |Z 154 1E| T3 Chart
CIRCLE-TO-LAND | MG CIALLING
M
K, MDA H)
oL
BED
[ ue 37407 2507) -3
o | s

HANCED- Dmredure

PP TANREIAN S 1833 NS A1 BIRMTI EmEVE
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MISSED APPROACH POINT IS AFTER THE RUNWAY THRESHOLD

If the missed approach point is beyond the runway threshold such as in the case where the navaid
is the missed approach point, for the glideslope to cross the threshold at threshold crossing height
(TCH) would require and altitude tag on the missed approach point (MAP) that would be lower
than the runway elevation. That would not be permitted, so no glideslope is created.

Missed
Approach
Point

080e

With ARINC 424 guidance, however, if the inbound course is considered to be in line with the
runway, but the missed approach point (MAP) lies more that 0.14nm from the threshold of the
runway, the inbound course may be redirected to the threshold. With the threshold as the missed
approach point, a glideslope can now be created. In effect, there are now two approaches, one for
conventional navigation and one for FMS/GPS navigation.

Missed
Approach
Point

If the Missed Approach Point is within 0.14nm of the threshold, vertical navigation will be directed
to that point to cross the threshold at the threshold crossing height.
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GLIDESLOPE ANGLE TOO STEEP

If the charting source (country of origin) designates a

vertical flight path angle, it is published in the APPR PLAN 2/ 3w
database. If the pseudo glideslope is created by *NDB B = |
Jeppes_en, there.is no ma}ximum angle. At time of SRR | ess00 BT
publishing, the highest glideslope angle in the NAV 268° 3.8 —7.76°
database is -7.76°. z MA26 @1259 BN

*EQA=

CYKA/YKA AEFPFE SEN KAMLOOPS, BC
KAMLOGPS zecrs ((6-1) NDB-B
VAHCOUVER Contar PACIFIC Fadlc KAMLOGRS Radic
a 133.5 123.37 126.7 mF 125.7

o [ Final Minimum Alt MIDAH

& VA Apch Crs KAMLOOPS Referto | 4o e 1133
g 223 267" 44007 13267 Minimums

&l missep apch: Climb to 4B00" on track of 267°. RIGHT clirbing

turn to YKA NDB. Clirb in shuttle at YKA NDB to 6000°.

Alt Set: INCHES Trens level: FL 1680 Trens elt: 18000°
1. SAFE ALTITUDE WITHIN 100 MM 12,7007,

2. Valley mppro=ch. Mount=inous terrain || quadrents.

)
T 4000 = f}?iﬂ' ud}
- 3 10 (7““”% h/‘l

KAMLOOFS
.
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4
b
g

,lb.i-addﬂu’ -
\"M_"
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GLIDESLOPE ANGLE TOO SHALLOW

If the country of origin designates a vertical flight
path angle, it is published in the database. If the
pseudo glideslope is created by Jeppesen and their

APPR PLAN 2/ 3H

calculation is less than 3°, the angle on most 2 _ FAar  @1200Bg—
. . ° . . I8 4 . ONM -1.97°
approaches is raised to 3°. At time of publishing, a - EOA @365 B —

glideslope angle of -1.97° is the lowest angle in the
NAV database.

BIRK/RKV Ro=rPE SEnN REYKJAVIK, ICELAND
REYKJAVIK 7uos (16-1) 2 Fac NDB DME Rwy 13
ATE REKIAVIK Approach (R RETKIAVIK Tower Ground =
a 128.1 119.0 118.0 121.9 T
& NOE Final Minimem Al MDA[H) f
5 it Apch Crs D6.0 IRE conprmianay) | APT Ee 45
2 355 138" 1200 5153 | 4007 753 sy 177
E missep apc: Climb on 138° to 1000°, then turn RIGHT to RK NDB o
and hold at 1500'. a KOS
At Set: hPe (1N on reg) Ry Elev: 1hPe Trans level: By ATC Tranz =|t: 7000°
g T - r
= o —SKAGI 1575°
A 4 \w[ 379 SA
2579
¥
.2?9? 2999
T,
Y
BI{D]: 12
£ /
MHA 1500 b -
MAK TOKT [
bolow 3800 970"
B
_iocDue
9.1 RE
L 2
i o
/ ,{w'('
£ B, 4000 et
L S e
1y Skl
[FH &
= L :—ELLEM' N
& , K
1= 7 o i
A= K000 3, BT v to FiC NDE
o | a2 ”'3.;_; 12.0 KEF =210 o0 520020 2500, ,
RK NDB
. ° 02.9 IFE
Wio DME: D&. Qiss asEuR ‘—344= Te00!
Stmrt 1200 T =318
um et = A CE D2 0ies
11 Min "-% 138 'I
LYt
ME -"""'-....____- Bg- |
i e e i e :‘:‘:’:-M"-—-
420%5, MBA 9 | 13| rwr 13177
Grd g-Kts 7o a 100 | 120 | 140 | T80 1000° i
/TR DWE: Deze Grad_ 3.0% | 227 | 92 [ 374 |38 [ B4 510 | .
VT WAF =1 DZ2.0 °F PAFLL + on 138
7o DJAF: KK NDB 7o MAF 0.9 | 0.2 |0:36 [0:32 [0:27 |0:23 |0 !
STRAIGHT-IN LANDING RWY 13 CIRCLE-TO-LAND
With DME W/ DME South of rey 13/31| Marth of rey 13731
woaw 4007353 woam 4207 14037 iz
K]  moas) WE_| MDA v _§
|~ W 1500m 00| 600" (5557 1500m | TO0' p655) 1500m
= 33| 600" (5557) 1s0om | TOD' 14557 1800m
g c AR 1800m 801 200" 111557 2400m | BOO" 17557 2900m
§| D NOT APPLICABLE D NOT APPLICABLE
n-l’;'.ﬂ.\.'fJT' Hnne MOPPER TANNBION NS N NS A1 BIRETE BR VA

Rules for glideslope creation IAW ARINC are ever changing. The approach definition is

NOTE:
only changed when the approach is reviewed or changed by the source (state of origin).
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FLYING THE APPROACH TRANSITION

Often times when flying an arrival to an airport, the
STAR and the approach will not smoothly interface
with each other. An example is the arrival into
Tucson International (KTUS). The DINGO5 STAR
terminates at MAVVA intersection with a heading to
vector leg of 075°. This procedure will take the
aircraft to an intercept heading for final approach
segment. It will require manual activation of the
approach and pressing of the FMS heading
intercept line select key.

— 21

— 22

— 23

— i 24

— 25

FPL

120 °

GEN

103 °

BASER

115"

DINGO

115 °

MAVVA

HDGO7 5 °

6/11 M
AaLT/FL

(VECTOR)

[a] (5
S " z |m
g o PHONIX k“ @ %
15,6 PXRF =[5
E N33 26.0 W11 58.2 31_ « |in
= m
5] \ @
2 N 2
3 242
H F1E]
L35
dgl3 N = ]
sl = s
2z = =
i STANFIELD NOT TO SCALE @ z
[ D o ]
®114.8 TFD =
N32 53.2 WIT1 34.5 = _
{0} = |
\ 2% e
A 5
e IR —
WO T = P
5o ggx
AN £z3
~, N T sAsER o=
- O N32 33.1 W11 37.9 oo
It ere—
e DINGO FIVE ARRIVAL (DINGO.DINGOS) N /758 =
3 (RWYS 11L, 29R) (DME REQUIRED) Q;\‘a. DINGO oo
Z| TRANSITIONS fv.f N3Z 29.7 W111 32.7 -2 =
21 Gila Bend (GBN.DINGO5): From GEN 5%, Py =
S VOR to Dingo Int:Via GEN R-100 to Baser %o, & 8
E Int, then via TUS R-295. Thence 0“;‘\ 075, h
3| stantisld (TFD.DINGOS): From TFD CTTAL s, =]
z VOR to Dingo Int: via TFD R-133 to *, ﬁﬁ%‘,/ =
Z Baser Int, then via TUS R-2983. Thence ) /Qu, To @
< Phoenix (PXR.DINGOS5): From PXR VOR MAVVA = o
2| to Dingo Int: Via PXR R-163 to TFD VOR, N32 22.0 WIT1 20.3 el
- then via TFD R-133 to Baser Int, then via —
2| Tus R-295. Thence (Rwy 29R) —
2| armrvaL E;;_peclc radar \.-Ecmrs to Il 5 TUCSON c
E| From over pingo Int via TUs R-205 1o tral epproach course y ™116.0 TUSI 40
g | MavvaInt. Thence 2 32 057 WI1D 549 c D
=| Rwy 11L: Via 075° heading to intercapt n o
2 ITUS localizer or TUS R-303 and Expect 4 8 -.Z
& approach clearance for Rwy 11L =
E Rwy 29R: Expect radar vectors to final - P
= approach course Rwy 29R. = E
e
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For the RNAV (GPS) Z 11L approach, selecting the
DINGO transition will result in the aircraft leaving
the STAR at DINGO intersection for automatic
approach activation at CALLS intersection.

— 25
— 26

— B 27

Unless the pilot is familiar with ATC procedures at
this airport and can, therefore, modify the flightplan
for the arrival, the decision to choose either the
STAR or the approach transition would be totally
arbitrary. Keeping both procedures available may be the
best decision.

— 28

— 29

r'TECHNICAL
= TRAINING

UN

FPL
HDGO75 °
(VECTOR)

7/11 H

=NO LINK=*

DINGO
095 "

TACUB
124"

LIPTE

. . . / RIERPESEN TUCSON, ARIZ
The choice will be made when inbound to DINGO TKJC%NTIBEL et @9 AV (6P Z Ry 11k
intersection. Simply doing nothing will continue the | _1zse | 1104 | BITEY 1
alrcraft On the STAR % C"‘INB?T}EI A;;‘;’” 460;??:0013 28:‘;’250, toze 25997
E misseD aPcH: Climb to 60007 via direct CURGA and via 213°

track to REBDE and via 303° track to TOYOP and hold.

Alr Se1: INCHI

proceduns not suf

=
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To choose the DINGO approach transition, when

) NAV 2/3 H
inbound to DINGO...

—Brr BASER 17:37| HDG=——

—F 10 MNVR= — —
1157 12.0NM 0+02 ARM
—F nx MAVVA 17:41 APPR=-»——

—PF xT7x (E) rRO-2Z0 Gs 365 l—
TAILWIND 0 BERG 112 °
—PF winp zoz27/ 5 TKE Lo11°® §ll—

...press DTO and select the DINGO that begins the D?I‘S{_TivS

approach transition. —B19 BAsER LEFT=——
20>

—F 21 AVYR RIGHT=— —
22 DINGOD

— B 2Z3, TACUE —l—

HOLDING=— —
RETURN= =— —

The aircraft will continue to DINGO, but will then turn NAV 2/3 H

to TACUB. APPR ARMED
—FBFr DINGO HDG=» — —

.. MNVR= — —
124 ° 11 .4NM o+07 ACT
—PBNx LIPTE 18:01 APPR=»— —

—BFxTtk (T) LO- 101 Bl—
TATILWIND IR 095 *
—PF = wiIND z19T/ ‘E ROOO®[—
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If knowledge of the ATC procedures at Tucson FPL  7/11 N
International Airport allows for editing of the o  TISASEN ALT/FL
flightplan to fly the DINGO approach transition, the = 0 ’
technique of moving DINGO of the approach *NO LINK=
transition (#27) up to... DINGO

TACUB —l.o% y11172 [—

124 °

LIPTE : x7557 B —
...replace DINGO of the STAR (#22) will be the FPL Mo
easiest way. o ‘ o84 " >7 . 3 ALT/FL

20 OFFA -

— = zZz1i>

103 °
—E 22 BASER

115
—pF 23 DINGO

—P8., MAVVA

Inter the number 27 into the cursor field of waypoint
number 23...

103 °
—F 22 BASER 20:57
115 ° 5. S5SNM
—i=2: - oo
115 ° 13 . ONM
—F 24 MAVVA 21:08

...and press the B key. The FMS will guide the FPL  6/10 H
aircraft to leave the DINGO5 STAR at DINGO L colEAT 27 ALT/FL
intersection and fly the DINGO transition for the :

approach. m [==4

D My Mo

=
Rwn Swn Jw

) ZkE e

—/—=zz B
—=23 DI

|
]
o
-
-]
™
=W
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SELECTING THE APPROACH TRANSITION

On many occasions ATC may give a clearance
direct to a waypoint in the terminal area, but when
selecting the approach transition, this waypoint is
not listed. Such is the case when cleared direct to
the waypoint AMAZE on the approach chart of the
Wittman Regional, Oshkosh, Wisconsin GPS Rwy
27. To select the appropriate transition that will
include AMAZE, find the waypoint that feeds into
amaze and that is also on the list of approach
transitions. In this case, the choice is the BADAN
approach transition.

It can be difficult some times to identify the correct
approach transition. If the wrong transition is
selected, simply go back to the approach transition
selection field and choose a different one.

Many countries will use a waypoint on the enroute
chart as the beginning of the approach transition. In
this case the approach chart may not contain the
waypoint on the approach transition list.

— B F R

—— B TO

— B XTEK
TAI
— EWIN

KOSH/OSH
WITTMAN REGL

FPL UNLINKED |H
) APPR ARMED
(PPOS) 20:03] HDG= | —
MNVR= — —
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APPR=— —

()
LWIND
D zis5T1/

RO -0
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)
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LINKING THE NAV LEG TO THE FLIGHTPLAN

There are two techniques to link the current NAV [FPL UNLINKED]H
leg to the flightplan. One way is to pres the NX line

select key. - L
—BSTo MNVR= — —

(PPOS) 22:04| HDG==—

—BxTKk (T) LOo-01 G5 157 BH—
TAILWIND 7 BRG O064°
—Bwinp zisT/ & TKE ROOO ° B —

This will allow for selection of the follow on way

. : NAV LEG 2/ 3
point from the flightplan. =
—Brr (PPOS) 9 BADAN
10 AMAZE
— B TO 11 PRIMO
12 PEENA
— B NX 13 PEENA
14 RW27=*
15 GRATE®=*
16 GRATE/H
RETURN= — | —

Once the waypoint is selected, the NAV page is AV 2/3 H

now linked to the flightplan. APPR ARMED
—Ber (PPOS) 21:53) HDG=——

—ESTO MNVR= — —
oo4 " 2. ONM o+01| ACT
— B nx PRIMO 22:-:00 APPR=——

—F xtxk (v) rRo-01 Gs 157 B—
TAILWIND 7 BRG O064°
—PBwinp zo7T/ 7 TKE ROOO®[H—
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Another way to connect the NAV leg to the flightplan

NAV 1/3 H

is to use the (e0]key. While in holding at the __ APPR ARMED

waypoint TOYOP, the missed approach holding o PPO>) 22:55 HDG- R
waypoint on the RNAV (GPS) Z Rwy 11L at Tucson | s MNVR- = —

International (KTUS), the clearance is direct to e wason O™ 25102 APPRs = —
LIPTE for the course reversal; cleared approach. —

The previous approach was the RNAV (GPS) Z il (T R LB e

Rwy 11L with the DINGO transition. This approach — = RNP

transition is a “No PT” and, therefore, does not

contain the holding pattern.

. . . KTUS/TUS RIERFE SEN TUCSON, ARIZ
The first step is to go direct to LIPTE. TUCSON INTL soecss ({23 RNAV (GPS) 7 Rwy 11L
TS TICION Apprac [V TICEON DL Tower
123.8 119.4 | 118.3 | 1544
: WAAS Final Minimem Alt LR at Elae 2643
2 Ch 82701 Apch Crs Focs DAfH)
d wna 123°  |46007 2001 | 28497 250) | 1oze 25997
E missep arch: Climb to 6000° via direct CURGA and via 213°
Z|track to REBDE ard via 303° track to T
AT: set: INCHES Tren El Trenz =l 180007
1. DME/DME RNF-0.3 not sutharized. 2. enz=ted Bara-VNAY g ztams,
procedure nat suthoriz=d below 5°C [23°F) or shave 43°C (111°F). MSA EWIIL
8-_0;-',9 CTAF ' |
< |2 90y~ s TAclS
"a - Masans Fesl

g‘ TOoYOoP
‘ ﬁ\ff 2]

e
S
MiESED

ARKFX  prpnE

Lt

4 NM
Wj‘/ Ten s
3 20 42 L.q .3l ¥ _roze 25997
Bl (Al
Gnd speed-Kis 40| 180 MELET I
i =} T - 60001
parr * vi= P [CURGA
THAF 21 RWTIL H !
TRAIGHT-1N LANDING RwY 110 CIRCLE-TO-LAND.
PV LNAY/WNAY (LAY
ca; 2849 2507) pam; 29561357 woaw 32407 a417)
BIL or ALY ov [RAIL out ALY out TREIL et [ALY ouf [k MDA M)
ry p . 90 R
14| R 24 | min a0 | RS0 % | "I
An iy | er ol [rap] 3240 17 - Th
== . _
8| me2deria | wrS0erl ”:r"sjo w60 ol ":[Pi 30 1% un | 32407 (597 - 1%
w| o 1¥2 9 15[ 3240 1507 -2
H
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Whilg the aircraft is enroute to LIPTE inte_rgection, ARRIVAL 1/ 1H
the pilot must change the approach transition... SEL TRANSITION ARRIVE

—BF 1 DINGO KTUS Bl—
2 SSAND RUNWAY

a ERLE 11L B8 —
STAR

GEN.DINGOS B —

APPR

# JA.RNV 111 B—

FPL=a —

...to the TUS approach transition which contains the

. ARRIVAL 1/
holding pattern for course reversal. 1

SEL TRANSITION ARRIVE
—BE8 1 DINGO KTUS B8 —
Z SSAND RUNWAY
—F 2 Tus 111 B —

STAR
GEN.DINGOS Bl—
APPR

# JH.-rRNV 111 B—
FPL=— —

Through SCN 802, the flightplan will become [ FPL_UNLINKED]N
unlinked from the NAV page because original —¥x (PPOS)  22:55 HDG»>B—
waypoint in the DINGO transition was removed . MNVR= B
during the approach transition change. SCN 803 ACT
may attempt to reconnect to the flightplan. APPR- g —
—PFxTk(T) rRO-01 Gs 209 B—
wnD zo3T/ & ANP 0-08
— RMP 1-00 58—
A second technique to re-link the NAV page to the DTO 4/ 5
flightplan is to use the DTO function. Select the on I N -
desired waypoint, in this case LIPTE* with the 26 LIPTE/H
asterisk, which is the entry point for the holding ol o. e RIGHT> B
pattern. Being that this is a hold to fix (HF) pattern, —F29 CALLS —1=
selection of the second LIPTE (LIPTE/H) will result | i HOLDING= B
in the FMS not entering the holding pattern. 32 CURGA

—|—«PVOR RETURN= — —

CAUTION: For SCN 803, if it automatically links to the flightplan, confirm the FMS has selected
the correct waypoint for holding pattern entry. Being that this is a hold to fix (HF)
pattern, selection of the second LIPTE (LIPTE/H) will result in the FMS not entering
the holding pattern.

NAV

The FMS NAV page is now linked to the flightplan HOLD ARN :
and will enter the holding pattern for the course = LEGD)
reversal and the approach transition. — .

=HLD123 °

—B=nx LIPTE

—PF xT7k (1) rRO-00
wND zozT/ =
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HOLDING DURING THE APPROACH TRANSITION

Once the aircraft has entered the holding pattern P —
and if there is a requirement to continue holding, HOLDING
an option to continue the hold is provided. — i <HOLDING DEFN

—f—+«DTO HOLD

—f—«DISARM HOLD
— = S<CONTINUE HOLD —l—
—— RETURN= ——

If the option “CONTINUE HOLD” is used, the NAV 1/3 H
holding pattern will be converted to hold until HOLDING
manually terminated (HM). This will require pilot o x LTPTE® HDGS B
action to exit the holding pattern. - L MNVR= = —
APPR> = —
—PF xT7k (1) rRO-60 Gs 200 Bl—
wnD 2137/ 7 ANP 0-08
m RMNFP 1-00 B —
When it is time to exit the holding pattern and fly the MANEUVER
approach, select “PROCEED”. P CLOLDING DERN

—pE S«PROCEED

—|—«DISARM HOLD

RETURN= ——

The “PROCEED” option will convert the holding

pattern into a HF pattern and the aircraft will now AV e W
exit holding upon crossing the holding waypoint. —BFr LIPTE® HDG= & —

— P10 MNVR= — —
124 "7 5. ONM 0+01 ACT
—F nx WASON 23:24 APPR=——

—BxTtk(T) RD-08 GS 200 BH—

wND z19T/ & ANP 0.08
—|= RNP 1-00 BH—

While on the outbound leg, to terminate a holding

: : . NAV 1/3 H
pattern and proceed direct to exit before completion  _APFR ARMED
of the holding pattern, first press “PROCEED”. This | ERGEEy 18-13
will clear the holding pattern from the flightplan. — .
:\-Qli!?n;?; the (cJfunction to proceed direct to the | am i IEDINENCELLL I

—B Sl xTk(T) R 1-7 G5
wND zo07T/ & ANP
—& RNP
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FLYING A PROCEDURE TURN

Although the classic procedure turn is not being FPL 7/10 H
used on the new generation approaches, it is still ygSi3° 1zioMM AL T/FL
. H — 5 25 3 05:52
used in a large number of conventional approaches. 004° 5. 1mm
——z6 D_..r\J.Y ot =sga x860088—
: g : : CRS i RUKIY
The selection of the transition will bring the L7 ¢ RN) = <4681 N —

procedure turn definition into the flightplan. This will
also arm the procedure turn program that will create
the procedure turn as this procedure is needed. —z9 *ILS 18 = -

— P .8 GATHE GE x3550 B —

For the procedure turn program to o mn 1170 DI
calculate the procedure turn, it
requires the definition of the
procedure turn which it obtains
from the flightplan, the winds, and

1347"

groundspeed. With this information  [«= A
the FMS will create the two turn
points for the procedure turn.
(PRTRN) &
. | Aﬂ:ﬂﬁ‘{l.ﬂ.{:H TI::.NSITIGN:
The procedure turn program will | ,%5:.;;: From GATNE 1o RUKI

calculate the procedure to ensure ¥
the minimum amount of airspace is 700
use, but yet completing the turn far |
enough out to allow for safe

%1a

1 1 MISSD
approach activation. oo | Pt
MONAH =22
ll_]l_:l '.".'.’5' ¥
04,9 MSN .,
M r|1| . r;‘. w RADAR FIX s =
el w0 - 1 164" Black howl .--I:I

When the FMS sequences for presentation of the

(PR-TRN) as the NX waypoint, the FMS will capture NAV o L/3 M

wind and groundspeed and calculate the lat/long of | EEEEED 15:54 HDG=— —
the two procedure turn waypoints. Since they are . MNVR= B —
lat/long points, the FMS will navigate to them and CrRsS002° ACT
calculate mileage for presentation on the primary < (PR-TRN) APPR> Il

flight display. If this procedure is flown again, the —Bx7k (1) Ro.01 Gs 188 B8—
FMS will capture new winds and ground speed for mn I A oo l—
the calculation of the waypoint lat/long.
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If the aircraft has a map display, the procedure turn 4 180T {0kts
waypoints will be presented. Later generation map | -
displays will draw the complete procedure.

Since the FMS navigates to a specific waypoint, the

: . LA NAV 1/3 W

pilot can more easily maintain situational APPR ARMED

awareness. The “ ” following the second —PBFr RUKIY 15:55 HDG=——
will force the FMS to make a right turn when —l—0 MNVR= — —

sequencing. CRs317 -

—B =S nx (PR-TRN)

—F xtx (1) rRO-01
wND 188T/ 7

Upon sequencing the second waypoint,
the inbound course and the follow on waypoint will NAV 2/3
become the TO waypoint. The “=> " next to the W PR-TRN) | TMEP

course leg indicates a mandatory right turn.

—— B TO
—PFnx *ILS 18 °
— B XTK (:T:JI R

TAILWIND
— ERWIND J.E!ET."’lf

Although the procedure turn waypoints are FPL  8/11 W
presented on the FMS and map display, the 004°  s5.1nM ALT/FL
flightplan will not display these waypoint. e RUKIY = 1s:55  xB3600 Qg

——z7> x4681 5 l—
CR5S182 °
—J=—za8 GATNE 58 x3550 B8 —

—pFza *ILS 18 - B —
CRS5S182 7
—F 20 GATNE -5 8 x3550 B —
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FLYING AND INTERCEPTING ARCS

An arc leg (AF) is a procedural leg that cannot be KLMT/LMT . fhmeme=an KLAMATH FALLS, OREG

- . KLAMATH FALLS 5 3 Aus | {30 VOR DME Rwy 14
created in the flightplan and must come from the [ = e e e el w16z | 12rs
database N ;'_’\?-f ‘ A:::}’” ‘ ‘“';'wo’“” MOA(H) At Elev 4095

Bl 1159 134* 69007 za0s | 4B60" 72 | roze 40917

missep apch: Climb to 4900 then climbing RIGHT turn to 9200
outbound via LMT VOR R-164 to MUREX/D14.0 and hold.
Continue climb-in-hold to 9200°.

Alt Set: INCHES Trens level: FL 160 Trenselt: 160007
1. VG51 and deseant engles net aincident. 2. Wisibility reduction by helicspters nat
=uthoriz=d. 3. Filot conirolled lighting 118.2.

5198
ﬁ 0 Frocedure nglt zuthorized
far mrrivels T

4091

TDZE

Gndseec#ts |70 |90 [i00 [720 [i40 [760 AR " P

[Descent ang/e [3.5071] 434 |557 | 619 | 743 | 667 | 991 VASL ? ‘9:0 92’00 '—’\:a 115.9 | MUREX

EAF a1 WATEG lem ! R-164

STRAIGHT-IN LANDING RWY 14 CIRCLE-TO-LAND
woam 4B60 1 7597)
1 A5 our g MEA K,

i 34 | 1 @ 4860° 7657 -1
HE 14 120 49805557 -1 4
H B 2% o 4980 ras5) -2 %
§|i 21 = 5060" (645 -3
- HANGES. Promsdume. @ IPPEB SANDERSON . INC.. 19992006 ALLRIGHTS RERVE .

The leg definition of the arc leg on the OLEBY FPL 5/ 8 H
transition to the KLMT VOR DME Rwy 14 approach 266° 15.0NM ALT/FL

is as follows. The arrow indicates the direction of ol OLEBY -
arc, in this case a right arc. The distance of 15.0 is —B12 (R-293) 'm7v x10776 88—
the arc distance from the LMT VOR. ARSI T ez0o Y

—Fzo *VOR 14
CRS134 °
—F =21 HIVPO
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Sequencing onto an arc leg is no different than
sequencing onto any other FMS leg. Once
established on the arc leg the presentation on the
HSI may be different than the conventional method
of flying an arc.

The course arrow will indicate a tangent to the arc
and when established will be at the top of the HSI.
The CDI will indicate the distance left or right of the
arc as it does with a TF or CF leg. As the aircraft
flies the arc, the compass rose will rotate indicating
a changing aircraft heading. If an FMS bearing
pointer is available and selected, it will point to the
leg terminator to the arc.

Page 345

NAV 2/3
APPR ARMED
FR et

¢ () mo-.01
TAILWIND =
EEWIND 1967/

ATE: ROOT ne

Report No. 3040sv80X/90X



Page 346 = = TECHNICAL
UN = = TRAINING

MIXUF D25.071

DIRECTION
OF ARC

ﬁ‘aws

© Frocedurs ngt mutharizad

IcuTy . far mrrivels &t LWT VOR an
nsa 4 W-25 southbgund.

INITIAL ARC FIX

ARC INTERCEPT =y

On occasion when flying inbound to a VOR DME a clearance is given to intercept the arc rather
than proceeding direct to the initial fix of the arc; then join the approach. By implementing a
special procedure, the FMS can intercept an arc while on course to the VOR DME.

When the approach is identified, insure it's in the FPL 1/ 4 M ,
flightplan with the arc transition selected. OLEBY frrith

— i 1

—= 2> x11072 B8 —
=SARC15.0 LMT
e BERLUSEREYD] LMT x9300 55—

—F a2 =VOR 14 =
CR5134 "
—EFs s HIVPO

Report No. 3040sv80X/90X



UNS:—: TECHNICAL
= TRAINING

Page 347

Whether on an airway or direct to the VOR DME, [ FPL_UNLINKED]H®

allow the FMS time to zero the crosstrack (XTK)
and track error (TKE). With this accomplished, the
FMS heading has compensated for winds and will
track to the VOR DME.

—F Fr (PPOS)

—F xTtk () rRO-0
TAILWIND
—PFwinp 1977/

The next step requires understanding that the

4

17:17| HDG==—

MNVR= = —

ARM
APPR=— —

207

o440 *
ROOO ° Bl —

difference between tracking to the VOR and % I
heading to the VOR is the affect of wind. Now that —Ber (PPOS) [ 04208

the FMS has compensated for wind, the FMS can
be placed in command heading on the current
heading of the aircraft. Select the heading line

— B TO

select key followed by the B key. For the short —Bx1k (1) ro-o00
time needed, the FMS will continue towards the — oee ':'l
VOR DME.

To continue with the procedure requires a manual NAV LEG
leg change with the initial arc fix entered as the from | o OLEBY

(FR) waypoint. The sequential waypoint will '
automatically be entered into the TO waypoint. — o
Press EXTER to accept this new leg. — .« (R-314)

Since the FMS projects the active NAV leg behind

the FR waypoint and, being that this is an arc leg, HDEAEEL
the FMS heading function will see an intercept at —RrFr OLEBY
the point where the projected course to the VOR — .o

crosses the projected arc leg. A weas-o
—EaNx (K- )

—F xTtk(T) L10-1
ERG 006 *
—Fpa L 1

ARM APPR=— —

CNCL HDG=— —

1/ 2M

1 OLEBY
2>
(R—-314)
HIVPO
EYOWO
MAFEG=
MUREX=
MUREX/H
RETURN=— —

1/3 M
CMD HDG
[ 04200t
INTERCEPTS — —
MNVR= — —
ACT APPR=— —

CNCL HDG=— —
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With intercept selected, the FMS will guide the

. . . NAV 1/3 W
aircraft towards the arc and with a smart turn will INTERCEPT cMD_HDG
intercept the arc. The crosstrack will indicate the — RN Fr OLEBY L 04200
aircraft distance from the arc. — o HDG SEL=F | —

=ARCL15.0
—F nx (R-314) MNVR=— —

—Fxtxk(T) L &-6 ACT APPR=— —
ERG oo1 *
— B DA L 1 CNCL HDG=— —

The HSI will present a tangent to the arc. The FMS  [HelREEEE
. . . . . oo

bearing pointer will point to the waypoint at the end  JEaiey-—-

of the arc segment. Distance is line-of-sight to the

TO waypoint

When the FMS captures the arc leg the heading
mode will cancel.

NAV 2/3 H
APPR ARMED
—Brr OLEBY HDG= — —

—BFSTO MNVR= =~ —
=ARC15.0
—PFnx (R-314)

—F S xTtk (T) LO-7

TAILWIND 8
—PF winp 1837/ &6

The HSI will turn to orient the course arrow with the
direction of flight.

:::':::T I‘ Ll:lEu.? Kl
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The aircraft cannot leave the last assigned altitude

until on a published segment of the arc. For the Eii };i’__ o PPOS
example approach, this will be when crossing °/ 15

OLEBY, which is on the 265° radial of the LMT Sy : ure

VOR. There are three ways to identify when 4 DIS : _bTG
crossing OLEBY. One, and probably the best way, ! ]

is to use the VOR bearing pointer and when it — ¢€aseam ON
indicates the 265° radial, the aircraft is at OLEBY. —— «ERASE FIX " RETURN= — —

The second way is to use the PFD or MFD map
display to identify OLEBY. The third way is to use the
FIX tool under the NAV menu. Enter LMT and the
dynamically calculated radial of the aircraft relative to
LMT will be presented.

When established on the arc, XTK and TKE will be NAV 2/3 W

close to zero. APPR ARMED
—PBFSFr OLEBY HDG=» — —

—RB=To MNVR= — —
=ARC15.0 ACT
—BESnx (R-314) APPR=»— —

—PFxTtk (T) rRO-01 ; zos Bll—
TAILWIND 9 o115 "”
—BwiND 19671/ e RODO ° Bl —

The course arrow will be at the top of the display 70 R-293
and the CDI will be centered. Mileage will be line-of- [Kills

sight to the intersection of the LMT 4.4 nm
15DME/293RADIAL.

ATE: RO.OT mim
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If enroute VNAV is used to descend in the arc, VTO VNAV PATH 1/2 H

must not be activated until passing OLEBY. VPATH TGT yéi—.
— . _j | [—

VDEWV —-1.06°"°
—PB:r PPOS -

5.2NM .08 *° —297
—Ft0 (R-314) x 9300 8—

0. O0ONM —-1224
—EBSnx HIVPO x 92965 —

—= VTO=— —

As the FMS intercepts the inbound course and NAV APPR 1/4 H

meets the criteria for approach activation, enroute M hrveo T YT MMbee D
VNAYV will cancel and the FMS will automatically

transition into approach VNAV. - MNVR- B

134 ° 7. Z.68° CNCL
—BSnx MAFEG T APPR=——

—F e xTt(Aa)
WND 187
—PB vDEV

Ev'Ow0

5.4 nm

WOEW: B3ft

k: RO20 am

The FMS will guide the aircraft towards the runway NAV APPR 2/4 H

threshold both laterally and vertically. KLMT VOR 14 _ LMT 115-90
—BFrr EYOWO 6900rv| HDG=——

— B TO

—BSnx *EOA=*

— R XTK (A) LO-00
XWIND R 7
—PFwinp 180°/ 5
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VECTORS TO AN APPROACH TRANSITION LEG

If vectors are given to intercept an approach

transition leg, first insure the desired leg is displayed NAV LEG 3/ 5H
as the “FR” and “TO” waypoints. If necessary, do a | ST, F i TNN—-.

manual leg change. 24>
—|—7o BTNV : T~cue
26 LIPTE
—Fnx WASON 27 WASOMN
28 CALLS
29 CALLS
30 POCIB
RETURN=— —

If the heading direction in the CMD HDG field will NAV 1/3 M
intercept this leg, an INTERCEPT line select key will | s = It —— " IEI-
be presented.

—pBE=TO INTERCEPT=——
124 ° 5. 0NM
—Fnx WASON MNVR= — —

—BxTk{T) R 4.3 ACT APPR= —
ERG 104 *
—E DA L 2 CNCL HDG=>— —

Press this line select key and the aircraft will NAV 1/3 W

intercept this leg and proceed to the TO fix. INTERCEPT CMD _HDG
Remember, even though this is vectors, this is not R TACUE BCED - =
vectors to the final approach course and automatic —RTo LI HDG SEL-=—
approach activation applies. If the given vectors are | ity MNvR= B
to intercept the inbound course and the intercept will

take place before the course fix associated with the ™=l (r) ®r 3.2 | ACT APPR- gl
approach label, manually activating the approach is [yl L 2 | CNCL HDG-> g —

an option. Understand the clearance before
activating the approach.
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ARRIVALS WITH A VECTOR LEG
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Flying arrivals with a vector to manually terminated leg (VM) may require a variation to normal

procedures.

The following arrival is typical of those having a VM leg prior to the final approach course which is
usually a course to fix leg (CF). The ovals identify the VM legs on the chart.

CYHZ/YHZ RiErPESEN HALIFAX, NS
HALIFAX INTL moscos  (10-2) [RNAV STAR
2[-ATE Apt Elav Ali Set: [NGHES
121.0 4??' Trans level: FL 120 Trans ali: 120007

Sade Alilfude within 100 NM 2200°.

MEA ¥YHIVOR

Y
o
-
i
mglTa
gls.| 5n
TEnD
wEEg(<

A
/

3

q % -
/’i,‘?- o
£

H45 044 WO0A3 70.0
Ador sbove |
4100°
MAX 200 WT

TETAR

(A

H44 5.1
Wad 42,0
Al or above

J200¢

MOT T SCALE

i

.

FUNDY SIX ARRIVAL (CETTY.FUNDYé)

_ R
LT —|£=
18iz e
- 28:E[z"
E T ez X B
204
M T
S .

"y Al

i
EBILW
M4 47.5

r
Woe3 309

LOGFD

{} N S8 WOed 33T

44001
Ak 200 KT |

A4 or above

N4 43.1 W3 72,1

A or above |
I400¢

N4 46.0 Wa3 453

iy

-
b
=
H

p
(=}
-+
=
=
o
=
3
=

ROUT ING

ALL ALTITUDES WILL BE ISSUED BY ATC.

to final.

Fix (FACF), then fly the STRAIGHT-IM approach.

Approach clearance RECEIVED prior Lo Downwind
Fly AMAY STAR via OTW, then via Final A pproach Course

Fly depicted heading, EXPECT AADW A vectors
Tarmination Waypoinl (DTW )

Approach clearance NOT RECEIVED prior 1o Downwind

Tarmination Waypoinl (DTW:

HANGEE: bene.
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The recommended way to fly this arrival is described below. The scenario is to an ILS advisory
approach, but is the same procedure for enabled approaches.

The flightplan shows a track to fix leg (TF) leg
preceding the vector to manually terminated leg
(VM), followed by a course to fix leg (CF). The
arrival is correctly coded with the TF, VM, CF legs
allowing for the FMS to control the turn to join the
CF leg.

Fly the TF leg as depicted until crossing the TF leg
terminator; in this case, DUTIR.

Upon sequencing to the VM leg...

.select command heading (CMD HDG) and press

ENTER) |

FPL
— 111 °
[—= = MODIR

—— a=>

_ 053 °

—= s DUTIR
HDGOS54 *

F—”— & (VECTOR)

— =SCR5234 °

(—F= 7 LEROS

NAV
[—rx LOGPO
= W
HDGOS54 *

[— B nx (VECTOR)

|—\T|-‘T} RO.0O6

N wND 1117/ 2z A

NAV
PN FROC HDG
— = rFr DUTIR

F:'_TD
— =SCRS234°
[—nx LEROS

| —\Tp (r) roO-00

wNDo 1137/ 2 A

NAV

[ DUTIR

—® o
PN CRS5234 ¢
[—[BSnx LEROS

[—xTk () rO-00
— ERG 054 °
— oA L 1

H

23:50 HDG=—

MNVR= —

CMD HDG

MNVR= —

RETURN= —
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As soon as EV=is pressed, the FMS will NAV 14
automatically sequence to the CF leg. —  HDG SEL CMD_HDG
—rr (VECTOR) [ 0540

— o
[—nx *ILS 23= MNVR- —

— B xTr (1)
BERG

A . o | CNCL HDG=»—

Now, per ATC vectors, use FMS CMD HDG to turn

) Jlf

the aircraft to an intercept heading for the CF leg. .___ HD:A;EL = 4[: E HoG [

[— = (VECTOR) R180H —|_—
If the approach is flyable by the FMS, manually — o INTERCEPT=
activate the ap.plfoach at this time.. Refer to the FMS .. :1is 23: unves B
Operator’s Training Manual for flying Vector’s to — .
Final. [ — B xTk(T) R 5.2

ERG 199 °

[— DA L 1 CNCL HDG=—

Press INTERCEPT when cleared and join the CF

i / /
leg or final approach course. NAV 1/4 M

— _IHTEF?_CEF"T CMD HDG
— B r (VECTOR) [ 18088

= i HDG SEL-—
[—nx *ILS 23=* MNVR= —
[— B xTk(T) r 2.9

. ERG 214 "*
— DA L 1 CNCL HDG=—

Follow the CF leg to join the approach.
NAV 2/3 M

[—rr (VECTOR) HDG~ —
[—& o MNVR- —

[— S nx *ILS 23=

[— B x1x () Lo-09
TAILWIND 1
[— B winp z277/ 2
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When selecting the arrival and the approach, a
may appear. In most cases the
should be deleted as is the case with the
above scenario, but there are rarer scenarios where
it should be retained.

4_3INM —
00:01 @z180 _|_
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PVOR TO EXTEND AN APPROACH CENTERLINE

The clearance is to fly the assigned heading and intercept the Teterboro VOR DME or GPS-A final

B A TECHNICAL
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approach course outside WANES intersection. There are three ways to extend this approach

centerline.
KTEB/TEB AERPESEN TETERBORO, NJ
TETERBORO 7 anos (13- VOR DME-A
ATEE NEW YO R Approach [F) TETERBCRC Tower Ground
| 1142 132.02 127.6 119.5 121.9
o VOR Fimal Mandztary Al MDA H)
g TEE Agch Crs CLFD fefer 10 Apr Else 97
g 108.4 125%  |20007 9917 | Minimums ]
& msseo arch: Clirrbing LEFT furn fo 2500 outbound via TEB VOR =
“|R-335 to PATRN INT ard hold.
AltSet: INCHES Trens level: FL 180 Trenselt: 18000°
1. RADAR requmed. MSA TEB VOR
863
A
4100
7 93"
g8 94:'-‘,\&
&
WANES
D10.8 i 54
JAD;Q!;QO 5827 h
= Y 69
o CLIFO *-——%i’“ ~—— TETERBORO
7 \ +108.4 TEB | -
Essex Co Apt T A
(Can be mistaken A
For Temriom Ap Do.3
o 58" | 73
El 286" 510A
poee & 9 - 509"
A s & 2
| 509" 1:'!5‘
| o A A
- Ta.I0 n\’ﬂ-'c Ta.00
WANES VOR
o10.5 -’AD;"_";'O CLIFO
9 3000° 0 D45
}"23- 2500' | ManDaTORT | Do.3
Y
© 200" wh | 20007, |
directed [——— | | |
irecred | eoese P | | —— N
| / 3.0 | 30 | 45 | AFT @7
Lighting - 25001; TEB
Een | T v2108.4(PATRN
LAF 21 DO Chars L] i R-335
CIRCLE-TO-LAND
Mz
KT MDAH) _
H A [ 5 100079017 -1 4
H B 120 B10007 9917 -1}
° ¢ [ue
A | r, -
:] e B1000" 5517 -3
Fi
E B ot =uthorized northwest of Runweays 6 =nd 19.
(HANES- Charied nhetnirtinne MOPP R SANNEINN TNC 00T I0NA A1 BIGKTI R RBUR

One way is to manually activate the approach. This
will extend the inbound course for intercept, but,
review of the approach will show a problem in
manually activating this approach. The flightplan
shows that JAYMO is associated with the approach
label and with manual approach activation, WANES
intersection will be eliminated from the NAV page.
WANES intersection is a step-down fix. Vectors to a
course intercept before WANES will pose a question
as to where to step down. With the distance from
WANES to JAYMO being 3nm, one solution is to
descend when on course and 3nm from JAYMO.

NAV
HDG SEL
—BFSFrr INBOUND

— B TO

iz 3. 0NM

25 °
—F s nx CLIFO

—PFxTk(a)
ERG
—l—ba
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A second method is to do a manual leg change by
selecting WANES as the FR waypoint and JAYMO
as the TO waypoint. The course will now extent
behind WANES for intercept.

Since WANES intersection is a step-down fix,
vectors to a course intercept before WANES will
pose a question as to where to step down. With the
distance from WANES to JAYMO being 3nm, one
solution is to descend when on course and 3nm
from JAYMO.

A different solution is to make WANES a pseudo
VOR (PVOR). Entering a track of 125° will result in
a radial being extended from WANES. A heading of
070° will intercept the PVOR radial and, by pressing
the INTERCEPT line select key, the aircraft will
intercept, capture this radial, and fly inbound to
WANES.

Upon passing WANES a step down from 3000 feet
to 2500 feet may be made.

— B TD

Page 357

NAV
HDG 5SEL C HDG
—Pr WANES 07 O -

INTERCEPT=——

—Bnx *VOR A = MNVR= ——

—BxTk(T) R 2.1 ACT APPR=|—

ERG
— B DA

107 °
L 1 CNCL HDG=— —

NAV 2/3 H
APPR ARMED

—BFr WANES HDG= — —

— B TO

MNVR= = —
ACT

—Bnx *VOR A = APPR= —|—

T R XTK

(r) Lo-02 s zoo0 BH—

TATLWIND 0 ERG 128"

—ERWIND

— B TO
127 *
—F nx JAYMO MNVR= — —

zoeTt/ & TKE Roo1°H—

NAV 1/3 H
HDG SEL CMD HDG

— - (PVOR) 07 o -

INTERCEPT=— —
3. 0NM

—BxTk(T) R 2.1 ACT APPR=——

ERG
— B DA

105 °
L 1 CNCL HDG==— —

NAV 2/3 H
APPR ARMED

—Brr (PVOR) HDG= — —

—— B TO

- O
F;

MNVR= — —

3. 0NM o+ 00

— . JAYMO 23:32

R XTEK

(t) Lo-0o9 &s

TAILWIND 0 ERG

—ERWIND

2127/ €& TKE RoOO
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PVOR & THE RUNWAY LIST OPTION

SCN 803
When doing tactical operations such as PVOR, LIST 1/10
DTO, and HOLD, the LIST function will provide a e
RWY option. “"E"TZLT #5

LT3 57
OLM 50

P DX &0
SEA 59
TCM 45

The RWY option will present the airport identifier LIST 3/10
and runway. The runway coordinates are that of the

UNWAYS # I
runway threshold. L

R

1 KTTD o7
2 KTTD 25
2 KVUOD o8
4 KWVUO 26
5 KPDX oz
& KPDX 10L
F KPDX 10R

When the RWY option is used with PVOR, the PVOR 1/ 3

runway heading is automatically entered as the o [, rwiol B —
DESIRED TRACK. Accepting this will present, on 4> DESIRED TRACK

the NAV page, a PVOR with runway course i e =
information. YR AM ineouUND ———° I

TILTS ouTBOUND ———° BSl—

10 S50OMNNY

o (CACCEPT RETURN= ——

Report No. 3040sv80X/90X



UNS:—: TECHNICAL Page 359
== TRAINING

FLYING THE ILS APPROACH

The flying of a NAV-to-NAV ILS approach requires advanced avionics to include EFIS, flight
director, and autopilot. There are both procedures and techniques to flying the NAV-to-NAV ILS
approach.

The FMS will not fly the ILS approach; in other words, it cannot process both the localizer and
glideslope, create the three dimensional path, and then send the navigation to the aircraft flight
guidance system. In cooperation with some EFIS and autopilots, the FMS will allow for the
automatic transfer of navigation control to the aircraft flight guidance for the flying of the ILS final
approach segment. To do this requires an advanced autopilot, flight director, and one of the
following Electronic Flight Instrument Systems (EFIS):

Universal Avionics EFI 890R
Collins Proline 4 4000
Collins EFIS 86

From a pilot’s perspective, the flying of an ILS NAV-to-NAV approach is the same as any other
FMS approach with one exception. The exception is the required signal the EFIS gives to the FMS
that indicates it’s ready to receive the NAV-to-NAV transfer. The signal occurs when the pilot
selects approach mode on the flight director. The EFIS will then send communication to the FMS
that it is ready for the transfer. When the FMS detects the ILS localizer and has received the
transfer ready notification from the EFIS, it will notify the EFIS to assume navigation control of the
aircraft. The EFIS will now present navigation commands to the flight director and autopilot.

Following the arming of the approach, the FMS will

require that the ILS frequency be tuned and will ES:R miéi "
prompt with the TUNE APPR line select key. If this [l kit 22:26| HDG~gg
is not accomplished, further prompting by FMS —l 1o MNVR= — —

i 124 " 11.4NM 0+03 TUNE
message will occur. — 8 LIPTE 22:34 APPR= | —

—B S xTk{(T) LO-15 Gs zoo BH—
wnp 2127/ & ANP 8
—= RNP

For automatic activation when flying an approach NAV 1/3
transition, arm the aircraft flight director approach APPR ARMED
mode prior to the capture fix. __Jrr WASON 22:35

— B TO
As the FMS becomes approach active, it will BB <ILS 11L+
transfer navigation control to the EFIS.

—PFxT7k(7T) Lo-.02 Gs
wnD zo07T/ & ANP
—= RNP

NOTE: Follow automatic approach activation, if the FMS has a slight position error that causes
the aircraft to fly parallel to the ILS inbound course without VHF LOC capture, the FMS
will advise the pilot with the message "FMS-FLOC DIFF WARN?". The pilot should use
FMS HDG mode to steer the aircraft to intercept the ILS.
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When on vectors to the final approach course, NAV /4 H
manual activation of the approach is required. HDG SEL cMp HDG
Follow the rule that first requires using the FMS = INBOUND ey = —
heading mode to place the aircraft on the assigned —RSTo CA INTERCEPT=— —
heading, and then activate the approach. Follow W Cooctg " unveo D
ATC vectors to the intercept leg. When the FMS .

presents a heading intercept line select key, first ol < (A) R 15 |CNCL APPR- B
arm the aircraft flight director approach mode, then - [ t 2 | CNCL HDG== —

press the FMS intercept line select key.

NOTE: Itis extremely important that flight director approach mode be armed before
pressing the FMS intercept line select key, The navigation transfer may not take
place if this sequence is not followed and the aircraft will fly through the ILS final
approach course.

The ILS missed approach will operate the same as NAY APPR 2/4 H

any other FMS approach. Selecting the FMS KTUS ILS 11L ITUS 111-70
MISSD APPR line select key either directly or —JrFr POCIB 4600rFT HDG~ g —
remotely through the aircraft go-around system will — o MNVR- — —
result. in the FMS regaining na\{lgatlonal control of L oA Y -
the aircraft and following the missed approach -

procedure. —BSxTKk (A) LO-00 VvDEV +335—

XWIND R 8 G5 197

—— EWIND 155':',"' & VSR —13218 gl

As with all missed approaches, if the pilot uses the aircraft go-around system, the aircraft pitch up,
wings level command will come from the aircraft flight director. The FMS will not provide any
vertical guidance during missed approach. To reconnect the flight director to the FMS, flight
director NAV mode must be selected.

At some airports ATC guidance will direct the aircraft to intercept and proceed inbound on the
localizer without clearance to fly the approach. Retaining the aircraft flight director approach mode
will result in capture of the glideslope when clearance to do so was not given. A technique to
accomplish this is as follows. Select the aircraft flight director approach mode to transfer
navigational control to the EFIS. Once the transfer is complete, reselect NAV mode on the aircraft
flight director. Once transfer to the EFIS is made, the FMS will not retake navigational control until
a missed approach is executed. The aircraft will now follow the localizer without capturing the
glideslope. When cleared for the approach, select aircraft flight director approach mode to capture
the glideslope upon intercept.
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FLYING THE LOCALIZER AND BACKCOURSE APPROACH

Both the localizer and back course approaches are flown with the FMS providing navigational
control throughout the entire approach. The FMS must have VHF NAV radio input for reception of
the localizer. The FMS will identify the line over the ground created by the localizer and be able to
follow it. This, however, will not allow the FMS to identify the final approach fix and missed
approach point. The FMS will use GNSS/GPS to identify the Lat/Long of the FAF and MAP,
therefore, the approach must be surveyed IAW WGS-84. This is also the reason the LOC and BC
approaches will be followed on the arrival page with a “G”.

Following the arming of the approach, the FMS will NAV 2/3 H
require that the ILS frequency be tuned and will APPR ARMED

prompt with the TUNE APPR line select key. A" DINGO 20:00/ HDG= g

—FTO MNVR= — | —
124 ° 11.4NM 0O+032 TUNE
—F S nx LIPTE 20:08 APPR=»— —

—FxTtk () Lo-01 @s zo1 B—
TAILWIND 1 BERG 095°
—BESwiND zoeT/ 7 TKE ROO0O° B —

If this is not accomplished, further prompting by
FMS message will occur. Failure to tune the VHF ,_
radio to the required frequency will result in the FMS s B i o
being unable to fly the approach with flagging of the : = -
NAYV display on the Primary Flight Display (PFD).

MESSAGE 1/1

Upon going approach active and the VHF localizer
acquired, the FMS will push a message “LOC
STEERING ACTIVE” to verify the localizer is the |—|=Loc sTEERING ACTIVE
guidance for course steering. NAV mapping will —
change to display VHF course guidance.

MESSAGE 1/1

In addition to lateral navigation with the use of the ;

; ; At : ; NAV APPR 2/4 N
localizer, vertical navigation is available with a T LoC 11t TToe 11170
barometric glideslope for a three dimensional —BFr CALLS HDG= | —
approach. — MNVR=

123 ° 5.7HNM —32.05°| CNCL
— B nx HUGIK= 27 APPR= — | —

—FxTtk (A) Lo-01 v v +23 B

XWIND R 8 = 137
—— B WIND 152':',‘" & VSR —1741 gl

If the localizer approach meets the criteria for a glideslope, the approach will contain a baro VNAV
glideslope. Check the approach plan on flightplan menu page 2 for glideslope availability.
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Following the arming of the backcourse approach, NAV 1/3 M
the FMS will require that the localizer frequency for o APPR ARMED
the back course approach be tuned and will prompt | 20:15 HDG= Qe
with the TUNE APPR line select key. If this is not SAlTC CULL] MNVR- Bl —
accomplished, further prompting by FMS message | IMSrr S N e
will occur.

—BxTtk(T) Lo-01 Gs 139 B8—

wND zo4T/ 7 ANP 0.08

— RMP 1-00 80—
The FMS will present both lateral and vertical ] NAV APPR 2/4 W
guidance for the backcourse approach the same as | -ttt 1 P

a localizer approach. MNVR=

203 7 4.7NM —3.56° CNCL
—PF nx MAZ29R= 3021t APPR=——
—BxT7k (A) Lo-00 VDEV +30 Gl—
XWIND L 8 GS 143
—BSwiND 182 °/ 7 VSR =rri3 s

Upon going approach active and the VHF localizer
acquired, the FMS will push a message “LOC o
STEERING ACTIVE” to verify the localizer is the |—|=Loc STEERING ACTIVE
guidance for course steering. NAV mapping will —
change to display VHF course guidance

MESSAGE 1/1

The difference between a conventional back course 70 COPEY
approach and an FMS flown back course approach is  [E

the course arrow will point to the landing runway of the

back course approach and the pressing of the aircraft VDEY: 30 ft
flight director BC switch for most aircraft is not
required.

2nd CRS
nao

If the backcourse approach meets the criteria for a glideslope, the approach will contain a baro
VNAV glideslope. Check the approach plan on flightplan menu page 2 for glideslope availability.
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FLYING THE RNAV APPROACH
RNAV (VOR DME)

RNAYV approaches began in the late 1960’s with the advent of the moving station RNAV computer.
At that time the term RNAV was defined as random area navigation. Later, random was dropped
from the definition, but the term RNAV was retained. The moving station RNAV computer used a
VOR DME input to calculate a radial distance (Rho theta) waypoint and would direct the aircraft to
that point. Approaches using radial distance waypoints were created and named RNAV. With the
introduction of the new RNAV approach in 2000 using lat/long waypoints, a name change was
made to the original RNAV approach to precede RNAV with the words VOR DME. The newest
naming convention has these approaches named as RNAV (VOR DME). Many approaches never
receive the new name because they are decommissioned before implementation. The FMS will fly

these approaches using lat/long in lieu of radial distance waypoints. The example below shows
both methods of identifying a waypoint.

KCRW RIEFFPESEN CHARLESTON, W VA
VEAGER 12001 (13- VOR DME RNAV or GPS Rwy 15
ATE CHARLESTO N Apprach (7 CHARLESTON
127.6 124.1 125.7 17
vOoR Minin Alr . .
s il i ..m;q H | Apr Eler 981
117.4 144 |25007 155 |15407 780 1z 964
4300"
§ missep arcH: Climb to 3400 direct MALTY and hold.
MSA DALLE
7
B

A P
3400 *“ 1573
NePT A
/‘% 0143 9.5 ‘ .
N3g 30.5 Woa1 43.8 1505

— QW]KK —_

0456 ?d|
K33 26,8 W03 303

&

1389°

b_

— DALLE —_

082 5 /8.3 |
IVOBI 5.9

51 1"#“55‘»1°qu—|

W38 21.0 W081 £6.2
30

GUTHE

14 324"
3400 Tdyqs
243587

4 NM

weam
= 1 R 1600" ra197) -1
17 w0 1600" a7, 15
1% & 1620' (5397 -2

Copyright 2007 Jeppesen Sanderson, Inc.

Reproduced with permission from Jeppesen Sanderson, Inc.
For illustration purposes only; May not be used for navigation

If the RNAV (VOR DME) approach meets the criteria for a glideslope, the approach will contain a

baro VNAV glideslope. Check the approach plan on flightplan menu page 2 for glideslope
availability.
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RNAV (GPS)

RNAYV (GPS) approaches, originally named RNAV, were created in February 2000 to allow a multi
sensor FMS the ability to fly approaches using GPS, DME-DME, or any NAV sensor or
combination of NAV sensors capable of meeting RNP 0.3 to fly to LNAV/VNAV or LNAV minima.
Due to a problem with implementation, the use of these approaches was withdrawn and re-
released in February of 2001 as RNAV (GPS). RNAV (GPS) can be flown under GPS approach
certification or RNP certification IAW AC 90-101. Most aircraft fall under the GPS certification.
Notes on the approach plate such as “DME/DME RNP 0.3 not authorized” do not apply to aircraft
flying under GPS approach certification. DME/DME is retained by the FMS, but GNSS/GPS is
required for the approach. Since the release of RNAV (GPS) approaches, RNAV (VOR DME)
approaches and RNAV (RNP) approach types are gathered under the RNAV umbrella. RNAV
approaches are further being separated by the use of the letters “Y” and “Z”. These letters are
used to differentiate between two RNAV approaches that go to the same runway. The Universal
FMS will have the RNAV (GPS) with LNAV/VNAV minimums which is normally the “Z” approach.

WICHITA, KAN

! RIERPPE SEMN
KICT/ICT RIEFPPESEN WICHITA, KAN KICT/ICT
WICHITA MID-CONTINENT  11Auwsos {12-] RNAV (GPS) Y Rwy 1L WICHITA MID-CONTINENT 11408 (12-2) RNAV (GPS) Z Rwy 1L
ATEE WICHITA Approach (R WICHITENGgwer Ground AT WICHITA Apprach (7 WICHIT ANz wer Greund
. 125.15 126.7 ‘ 118.2 12 0—] . 125.15 126.7 118.2 121.9 __A
i Mini + LAV Final Minimem Alr | LNAV/VRAV o zaET—
E ENAV A:c;ECJrs ! rJ?r‘:;m MOA(H) Aot Elec 1333 E ANAV Apch Crs JETLOC DAfH) Apt Elev 1333
2 013" 30007 15557 (16207 ja0s7) roze 13147 TAA [ 013 3000715557 [ 16007 2557 roze 13147 TAA
&l mssen apcr: Climb to 3600° direct ACUBO and hold. TAr §lmissen apcr: Climb fo 3600’ direct ACUBO and hold. Tar
Al 521 INCHES Trans leval: FL1ED =T 18000
Ah Set: INCHES Trens level: FL 180 Trens elt: 18000° 1. BARO-WNAV nat sutharized below - 1? c 2°F). 2.GFS or RNF-0.3 req d
GFS or RNP-0.3 requirad. 2. DME/ D\o\E RNFP-0.3 nat m 1h rizad. 3. DME/DME RNPO 3 not muthorized.
ﬂ 7a" I ' l"\] Ta0
A-633 —— =
fr}s - ¥ - fr\)'g . ¥
4 37-40 1956 g * 8 R R :
ACUBC Lo = 'ACUBO ¥eComae £
= - rwap MGt Drwar, oo e
Fi APCH FIX For Wichits. f\1 Mid-Continent Apt
HAGEK MIg-Continent 48 g
17N H
g 7 T 2
é 1790 é wen E
. A . A
s (2 ;00" JE g
] gt - T, [ JETUX L4
BACAY BACAY A6 3%;—
(LAF) ¢ 3500° ’ 3600
AN it e ot
36 3 NESDE -
Nopa]'a 103 Noia}-ﬂ 03 heh
= F/LAF = (/1A
i Tape, CUTIK CUTIK
iz i -
1{.:;.{:: . n 283550 B CUTIC é 28355,
E B00° o ~ m e - < T ~ SO (147
Mo FT 1834 puy Py NESDE 600" 133‘, Nopy NESDE
h A =~ - NoFT "9
4 < |
- FT.40 §7-30 §7-10 sr.on
01 3 o JETUX O tvont
bl 013° 1‘?3
4 NM—250 22 30008 : RwalL 4NM —7 0” A RWOIL
- REH 3600 3000 F .
5 o RWEIL Wl 0p., 1.7 NM
o ! 2 to RWETL
| B \’
| M [TEHS2] v, M [TcHsz)
e 6.0 an . 1|? 09 |o. ;{ roze 13147 60 34 1_0?0_?4 roze1314°
- B - T EA] q
Grd spead-kis 70 | 90 [1o0 [120 |10 [180 AET B ey T T T T e e
Descent angle [304°] | 376 ﬁﬂ G (7321 Ee1 ' 35:0 B ACUEO| :m;c:::n;:s[:s.oo“' R fr— -: 36007 ACUBO
MAF ai BWIL H WA a;;?ﬂ/ \ '*
STRAIGHT -1N LANDING FWY 1L CIRCLE-TO-LAND P T YTy TR
, INAV/VNAY A
woars 16207 (3057 " 24 16007 235 voan 19007 555, "
- N ALS o KoaL_woarm N AL ot o 2 kul  woam
- — 1800" sa7) -1 - . ; % | e
-‘El P o £ . :B_ w24y wn 24cr f2 TS0 er] ] 1900° 5677 -1
§c vr S0cr 4o 1800 67 -1 ilc avR 500r] 28 500r] 171 42| 1900 5677 -1V
©
ME 7R 5001 15[ 1900 (5677 -2 oo e d0er ain 60 orll 1% 16| 1900° 15677 -2
& 4
H &
(HAMGER: Bmredum nnte hetmirtions R GANR RN |Eins R " FANGE Cramenans, ) JFPE B4 SAND FISON - INC. . 2003 . 2006 . ALLRIGHTS RERVED.
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When approach active, SCN 801, 802, and 803, PR ———

may state RNP 0.5 on NAV page 1; the monitoring KTUS RNV 11L
—FFrr CALLS

of GPS HIL to 0.3 is what makes the approach legal
to fly.

—B S xTk(a)
WND 196 °/

The RNP may be manually changed to RNP 0.30, NAV APPR 1/4 H
but since RNP is not the criteria under which the KTUS RNV
approach is flown, this is not necessary. " CALLS HDG= B —

—l—T0 MNVR=— —
123 ° 6. 1NM CNCL
—BESnx RW11L = 3 APPR=— —

— P xT(a)
WND 196 °/

KTUS/TUS RIEPPE =GN TUCSON, ARIZ
TUCSON INTL ot {23 RNAV (GPS) 7 Rwy 11L
=5 TICE0N Approadh 7 TOCE0N L Towar
123.8 119.4 | 118.3 1244
* WAAS Final Minimum Al v Ap Eme 2643
g Ch 82701 Agch Crs FOCE DAFH)
ol  W-TIA 123° 4600 2001 | 28492507 | toze 28997
E wmissen apcH: Climb to 6000" via direct CURGA and via 213°
8ltrack to REBDE ard via 303° frack fo TCP(OP and hold.
Al1Sav: INCHES TrnzTevels FL TG0 Trane s 18000
1. DME/DME RNP-0.3 not euthori =d Fnrunmrp = ted Baro-WHAV 5
S rodure not Sushorised be low 5 °C (23°F) ar sbavs 42C [ 111,
S

B o095 £l
E 206p ™ FACLF.E
4, Marane Ses

2

e Wy o
A

IIII\u

MIESED
ARRRE peapE e 1o D o
LIPTE O LNAY anly
o=zl AN eays
I 5500 [ POCIB RWIIL

600 F340 !/ rens
20 | a2 Lan 07;'! roze 25997

5.0 23

BT L] Bl

73 | 90 [ 160 | 120 ] 140 | 160 =" 6000 |
33| &8 531 6% (743 | 64 H '

Paprl a2 P [CURGA
TRAIGHT-1N LANDING RwY 110 CIRCLE-TO-LAND
Py A/ WNAY AV
oam 28497 250 cam 29567357 | woam 324077841
AIL or ALT ov AIL ouf[ALS ouf [RATL ouf[ALS ouf [Krs MDA H)

A 50 R
sl FPZA v d0 |50 % | ] .
AR e | el | el ] S240" ey - T

= . ; .

M| wr2dorya | air50erl '7::'5;20 mrb0orlly [B "120 1% ue| 3240 (557 -1%
2|® 172 2 45| 3240 (597 -2
£

By T SRR A SANTRSAN TN 081 200 A11 RIS BRRE

Copyright 2007 Jeppesen Sanderson, Inc.

Reproduced with permission from Jeppesen Sanderson, Inc.
For illustration purposes only; May not be used for navigation
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When RNAV (GPS) approaches were commissioned SCN 801 development was too far along to
use this name in the NAV database, thus, RNAV approaches are listed by SCN 801 in the FMS
NAV Database as GPS approaches. When communicating with ATC, the nomenclature of RNAV
will be used.

In SCN 802 and 803, RNAV approaches are now
separated from GPS approaches and are listed as
RNV. The RNV approach is also the identifier for
the RNAV VOR DME approach. Although the RNAV
VOR DME approaches are slowly being phased out,
there are still a large number within the US and a
few in other countries of the world. The FMS does
not differentiate on the ARRIVE page between the
two types of RNV approaches. When the FAA
commissions a RNAV (GPS) approach to a runway where a RNAV (VOR DME) approach exists,
in most cases, the RNAV (VOR DME) approach will be decommissioned, but if both exist, the
database will only contain the RNAV (GPS).

ARRIVAL
APPROACH
ILS 11L
LOC 11L
RNV 11L
VOR 11L
TCN 11L
BC
VOR 29R
RNV 03
RNV

L
i
2
3
4
5
[
7
8
9

The approach minimums are in three categories LPV (Localizer Precision with Vertical Guidance,
LNAV/VNAYV (Lateral Navigation/Vertical Navigation), and LNAV (Lateral Navigation only). The
LPV approach minima will require Space Based Augmentation System (SBAS) and will be
available with SCN 1000/1100.

The LPV and LNAV/VNAV minimums use a DA (Decision Altitude) for vertical navigation approved
FMS installations. In other nonprecision approaches, where vertical navigation is available through
the FMS, the pilot must still observe the MDA (Minimum Descent Altitude).

LNAV minimums are based on no vertical navigation being available or non compliance with AC
90-97. This approach will be flown as any non-precision approach where the pilot controls the
vertical descent.

M SRR 1IN | | | | | | [ 1 a l J ]

STRAIGHT-IN LANDING RWY 17R CIRCLE-TO-LAND
LPV LNAV /VNAV LNAYV
oaity 15407 (2587) pary 16007(3187) moary 18407 (558) "
RAIL or ALS out RAIL out| ALS out RAIL out] ALS out|kts]  moasmy
ala 90
] kad rRvR 24 | rvr 40 | rvr 50 : "
Els rvR 24 | rvR 40 | RVR 50 | orV2 | o orl |20 1840° (5457)-1
o 1 orl/2 or% or] 50 ;
Aclrr 2402 | rvr 400 % RVR 1Y 140| 18407 (5457)-1/2
Bl or
RVR 40 RvR 60 3 : ,
P jo A LRI RS B Ry 1% 16s| 1860° (5557)-2
i
CHANGES: GP5 note removed, WAAS channel. © JEPPESEN SANDERSON, INC., 2001, 2004. ALL RIGHTS RESERVED.
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The RNAV (GPS) approach format is used internationally and examples are provided below.
Some charts use (GPS) and some use (GNSS), but the formats are all very similar.

EDDF/FRA

mo=eepesen FRANKFURT/MAIN, GERMANY

FRANKFURT /MAIN w0 anor (12-3) RNAV (GPS) Rwy O7R
EATIE Arthval Lr:.NSEN Fadar .;\FF". *FRANCFURT Direcior [APP, FRANK FURT Tower G round
rer Sa
a| 118.02 114.2 120.8 118.45 119.02 119.9 121.8
Finel Minimum Al i ) )
E ENAV Apek Crs ROBSA s.’:ﬂun’ﬁ _”' Apr gis 364
[ 069" 4000 ras7z27) F02°) awvr 3287
&[ MISSED APCH RMAV: Climbon track 068° fo FFM VOR. then turn RIGHT an b
& track 088° 1o DF278, then turn RIGHT via DF279 on track 224° 1o RID VOR
climband maintain 5000°. NON-RNAV: Climb STRAIGHT AHEAD to D1.0 West
of FFM. Turn RIGHT o infercept R-088 FFM outbound to D8.0 FFM. Turn
RIGHT 1o RID VOR climb and maintain 5000°. MSA ARF

AltSer:hFe (Non rea) Rry Elev: 12hFs Trens level: By ATC Trenz =lv 5000

af TA MS VOR éwsa' j j 1089" A‘aa)'
| sc-1o . ) é

= L — FRANKFURT é
_.114 _?__FFJ_W] 15107
r o T
4 L & & proys
© pa.gFEM

I sc-co

b 2530

[N

og-1e og-4n oa-30
i emumy] w0 [ en | sn | 7o [ &0 | 5o | 4n 30 | 20
ACTUDe | ®y0’ | sm0 | wm | S| omo | ra | Teed’ | Tsa | 0w
ROBSA 8.0 NM
o RWGTR 4.0 NM RWOTR
.
4000 1!-..0 6970 7
TeHsa"
3.3 fwyore 328"
T3 2
Gnd speed iz 70 | 90 | 100 | 120 | 140 | 180 AEFT :
Descent angle (30071 | 3rz | 478 [ 531 637|743 | o®@ “k o enh
WAF a7 RWRTR fhisz=c =p
mbove
JAR-OF5 STRAIGHT-IN LANDING RVWY 07R
woam 83075027
A5 out
A AVR 1000m
- R 1500m | —
E E
5 AR 1200m
wl©
2 R 2000m —|
HE AVR 1800m
FANEET Commmiratinns T mRR AL SaNnRATN M 19a8 nmr 1 BweTs smmum

Copyright 2007 Jeppesen Sanderson,

Inc.

YAYE/AYQ

+]
HUN::ESS YERS ROCK, NT, AUSTRALIA

AYERS ROCK RNAV-Z (GNSSJ Rwy 13
TAAE MELEOURNE Conter [FIA. CTAFR (=CA/GR, AR
a 126.55 121.85 126.9
Final Frocedure Al MDAH) N T

E Ay Apc;efrs avewr conpiTonaL)| P EE 1626
[ 125* 33557 ri7az) (20407 125 vy 1316127
B|missep apcH: Track direct to AYEWH, then turn LEFT, track 325°.
*|Clink to 4600°.

AlT set:hPe Fowy Elev: 58 hFe Trenz level: FL 10 Trenz elt: 100007

M5A AYE NDB

n

2500

1. M=x initiml 1AS 210 Kts. 2. Pilot mctiveted lighting on 120.6.

AVEWE HOLDING

3
AYEWD e — AYERS Rca(T
4600 AYEWF AYE \
I N
2310 ; \{:J‘u
E AYEWM - \\
R,
. _
| 899", AYEWH*
- 3C-4C 136-3C 131-00
WA HeTWPT | 39 | 30 | 20 | 10 Javewr| 40 | 30 | 20 | 1.2 [AvEWM
ATTUDE | #6007 | #3107 | 39907 | 3675 | 335 | % | o | 20 | 21a |
AYEWI 3
4600" - AYEWF
\\] ‘,3355' AYEWM
3100
5.0 ey 131612"
0.3 .
Grd speed-Krz 70|90 _|100 [120 [140 (140
Descon? ongle[3.007] | 372 | 476 | 531 | 657 | 743 | o8 st D+ |AYEWH

[MAF 2t AYEWN

Acual Asm QNH

STRAIGHT-IN LANDING RWY13

CIRCLE-TO-LAND
Fem@st Terminal GHH

Acnal Asr QRH Ferecast Terminal QNH
woam 20407 (4257 woa; 21407 5257) -
Kiz] oA m) MDA [H)

= %21 50%524)-2.4 km{2250% 247~ 2.4 ken)
=l 2.9 km 2.9 km 120 [2380" 754-4.0 km|24807 5547 -4.0 krr]
; o 205[2380% 7547 - 5.0 km|2480%s55)-5.0 km)
Z
2

HANGES: Procedurs name.

Reproduced with permission from Jeppesen Sanderson, Inc.
For illustration purposes only; May not be used for navigation

) JFP S B SAND RSCN . INC. 20012007 . ALLRIGHTS RE BVE .

Report No. 3040sv80X/90X



Page 368 r'TECHNICAL
UN = = TRAINING

FYWH/WDH 'IJEPPESEN WINDHOEK, NAMIBIA SBSP/CGH RIERPFESEN SAO PAULO, BRAZIL

HOSEA KUTAKO INTL 1weves (123 EXEETRNAV (GNSS) Rwy 26 CON GONHAS INTL W 3 RNAV (GNSS) Rwy 35L
| ATES =WINDHOE Approach ‘ WINDHO B Tower Ground TATE SAC PAULD Control [R] [APP
127.65(119.8 129.0 129.75 132.1 133.85 134.9 135.75 119.6 120.05
; 142 Final LE:):"SM Alr lh’A'»’,"‘.’HL!Ka. ] ' 1217 : AR PAILE Tewer e
g e A s syl D’f‘”’ Apr Elev 3641 2 127.15 121.9
% 258" 720071697 | i awr §5017 eann I potes | Tkt | uaw | Aer aiee 2631 @;
2| musseo apch: Climb DIRECT to G244R at 9300° and enter holding E 347% 43007 a7 (31307 5027 | pyy 55 26287 sanee
directed.
orssdirec wisseo arci: Climb to 6000’ on heading 320° to STN VOR and hold. ) -
Alt Set: hP= Ry Elev: 185 hPe Trans level: By ATC Trans alt: 10000 MEA ARF M5A EDEVOR
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NOTE: InSCN 802 and 803, stand alone GPS approaches, although slowly being phased out,
are flown in the same manner as the RNAV (GPS) approach.

If the RNAV (GPS) approach meets the criteria for a glideslope, the approach will contain a baro
VNAV glideslope. Check the approach plan on flightplan menu page 2 for glideslope availability.
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GPS PREDICTIVE RAIM
(RECEIVER AUTONOMOUS INTEGRITY MONITORING)

GPS satellite geometry changes with position and time. RAIM prediction will estimate the satellite
availability and the geometry to determine whether a GNSS/GPS approach can be flown.
Automatic RAIM prediction is accomplished at both approach arming and activation when GPS is
retained in the approach for navigation. The prediction program will calculate predictive RAIM for
both the FAF lat/long and the MAP lat/long. The pilot will only receive notice by message if the
predictive RAIM fails to meet approach criteria. If RAIM will not be available, a CDU message “NO
RAIM AT FAF” or “NO RAIM AT MA” is displayed. This meets the RAIM prediction criteria for most
countries IAW TSO 129; a few countries may have requirements for a manual RAIM prediction.

Prior to take off and during the enroute phase of flight the pilot may review the RAIM available
accuracy at the destination for the period of time 15 minutes before to 15 minutes after ETA. A
manual RAIM prediction program is available under the flightplan menu. This program may be
used if a stand alone or overlay GPS non-precision approach is planned.

To access RAIM prediction press (FrL]key then Men S
key. FPL MENU 1/2 will be displayed. FPLOMENU 172
—<-HIIFHHL STORE FPL=S—]

Press the line select key for “RAIM PRED” and the
RAIM PREDICTION page will be displayed.

If any RAIM availability is shown to be other than
APPR for the 30 minute window, then the pilot
should plan for a non GPS approach and not plan to
rely on GPS for aircraft position during the non-
precision approach. However, the RAIM prediction
program only predicts RAIM; it will not prevent the
pilot from attempting a GPS approach. The real time
integrity and accuracy of GPS will be the only
criteria that will prevent a GPS approach from being
flown.

EDICTION

Z0VV VUV VU~
Z:U:U:U:U—PU

m

Anmnn
nnmnn

The display presented, APPR, TERM, ENR, or NONE is determined by the length of the radius of
the circle of position as determined from the number of satellites and their geometry. These labels
meet the GPS Horizontal Integrity Limit (HIL) for that phase of flight.

Guidelines are:

Enroute ENR < 2.0NM
Terminal TERM <1.0NM
Non-Precision Approach APPR < 0.3NM
NONE RAIM not available
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PROBLEMS WITH RAIM PREDICTION

The GPS almanac is released every seven days and is automatically down loaded by the GPS in
the FMS. During the power up of the GPS the almanac date is compared to that transmitted by the
GPS satellites. If the residing almanac is out of date a new one is down loaded.

The problem occurs in that real world satellite changes may not be reflected in almanac data
currently in the receiver. In other words, when on day five a RAIM prediction is made the satellites
used may not reflect the real world.

Another problem occurs when a RAIM prediction is made in that the program assumes an almost
level horizon. If the GPS based approach is in mountainous terrain, satellites used during the
prediction program may masked by the mountainous terrain.

To sum it up, RAIM prediction is not perfect, but it is required.

RAIM DURING THE APPROACH

For a GPS based approach to become active, real time RAIM must be available. This can be
accomplished by receiver RAIM, the reception of five or more satellites, or radio RAIM. To verify
the accuracy of a non RAIM GPS position, it is permitted to use a scanning DME position. If the
non RAIM GPS position is within 0.15nm of the scanning DME position, the FMS will accept this in
lieu of a five satellite RAIM calculation.

Radio RAIM Operation

With A 4 Satellite GPS Position,
Radio RAIM Is Valid If The DME

Position Is Within 0.15nm Of
The GPS Position

For all practical purposes, the use of radio RAIM will be transparent to the pilot. It can be observed
on the GNSS/GPS page on DATA page 2 by the INTEG line reading RADIO, but this is not
frequently monitored by the pilot.
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THE FIVE MINUTE COAST SEGMENT

For activation of the GNSS/GPS approach, RAIM must be available. If RAIM integrity is available
until crossing the FAF, then the aircraft enters the five minute coast segment. During this segment
if RAIM integrity is down graded to a four satellite non RAIM position, GPS navigation will be
allowed to continue for up to five minutes. The assumption is that loss of RAIM will not
immediately degrade the GPS accuracy to a level that prohibits continued GPS navigation for a
short period and that period is five minutes. The five minute count begins with the loss of RAIM
and could occur at any point between the FAF and MAP. The absolute minimum required to
continue an approach during the five minute coast segment is four satellites with an HDOP of < 4.

5 min Coast Segment

[ )

FAF
FMS Approach Active

FACF

MAP

Loss Of RAIM Integrity
(4 Satellites) Starts 5 Min
Coast Phase

If GPS navigation is lost any time between the FAF and MAP and is required to continue the
approach, primary flight display navigation will be flagged and if runway environment is not visible,
the pilot must execute a go-around. With missed approach selected on the FMS, phase of flight
will revert to terminal and the flags on the primary flight display navigation will be removed. The
FMS will search for any valid NAV sensor to continue navigation to include, as a last resort, dead
reckoning (DR).

NOTE: A GPS RAIM prediction program finding of other than APPR will not prevent the FMS
from flying a GPS approach. When the GPS approach is active between the point of
activation and the FAF, a failure of GPS system to provide RAIM with the necessary HIL
accuracy will result in the cancellation of the approach and navigation instruments will
be flagged accordingly.

GPS APPROACHES CANNOT NOT BE FLOWN WHEN THE GPS INTEG ANNUNCIATOR IS ILLUMINATED.

When flying an approach where GPS is the only NAV sensor, illumination of the GPS INTEG
ANNUNCIATOR will result in the approach being flagged and a missed approach must be
executed.
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RNAV (GPS) APPROACH CHARTING

Jeppesen charts will provide on RNAV approaches either a MSA (minimum safe altitude) or, for
US charts, a TAA (Terminal Arrival Area) which is discussed in the Aeronautical Information
Manual. If TAA is presented, the 30nm distance for calculating the sectors is taken from the

associated IAF.

KTUS/TUS RIEPPESEN TUCSON, ARIZ
TUCSON INTL sorcos (23 RNAV (GPS) Z Rwy 11L
ATE TUCSON Approach (R TUCSON [NTL Tower
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! WAAS Final Minimem Al e Apt Elee 2645
gl Ch 82701 Apch Crs FOCE DArH)
of W-11A 123 46007 (2001 | 28497250 | Toze 280997
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O Tig

00 (TAF)
=|Z Sﬂ.jij"‘h.. TACUB
o s Marana Regl
%A " ‘:: STAFE - ——
Minimum Safe Altitude (MSA)
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WILL ROGERS WORLD wrovos (12-4) EXEEEEERNAV (GPS) Rwy 17R
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E ch 50102 Apch Crs IVEWT DArH) Apr £l 129
g W-1TA 173* 3000 imis) | 15407 (2557 roze 12§2° T
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Terminal Arrival Area (TAA)
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For most countries, RNAV approach charting for holding pattern leg length is based on distance
not time. The NAV approach database will reflect distance for the inbound leg and can be seen on
the holding definition page under MNVR. Some countries still use time; check the holding
definition page to determine holding definition for the approach selected.
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RNAYV (RNP) approaches require special aircraft and aircrew authorization IAW AC 90-101. FAA
requirements dictate that unless the FMS installation qualifies under AC 90-101, the FMS NAV
database may not contain these approaches. A special NAV database is available from UASC for
qualified aircraft. For qualified clients customized training is available.
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FLYING VOR AND VOR/DME APPROACHES

VOR and VOR DME approaches may be flown with the use of GNSS/GPS if the approach is
designated as an overlay approach and the words “or GPS” are in the title of the approach. In this
case the reception of the VOR is not required, in fact, the VOR may be listed in the current
NOTAMS as unusable for navigation and the approach could still be flown using GPS.

Reception of VOR and DME may be required where the approach is a non-overlay. In this case
the FMS may deselect GPS during the approach arming process and must have VOR and DME to
continue the procedure. If the FMS is configured where only GPS is available to the FMS for
navigation, the FMS will be unable to fly the VOR approach and an attempt to do so will result in
the FMS failing to go approach active with navigation being red flagged on the primary flight
display.

Where both the GPS and VOR DME are available to the FMS and the approach permits the use
of both, the FMS will use both and if one fails, the FMS will continue on the remaining NAV
sensors. A message stating loss of the NAV sensor has occurred, but no flagging of the
navigation display will occur. This may be the case in the rare occasion where GPS satellite
reception is lost.

Some countries such as the United States and Canada mandate that all VOR approaches retain
the use of GNSS/GPS when flying the approach. This may give the impression that all VOR
approaches are overlay when, in fact that is not the case. For the approach to be overlay it must
contain the words “or GPS” in the title of the approach. To make a non-overlay approach legal the
reception of VOR is required. This can be accomplished by the reception of the VOR by the FMS.
For those aircraft without reception of VOR by the FMS, the pilot may use the FMS, but must have
a view of the VOR for navigation. In most cases, the use of the VOR bearing pointer may suffice.
Where the approach is a VOR DME approach, FMS distance may substitute for DME. On the
arrival page if the approach name is followed by a “G”, the approach will retain the GPS for
navigation even if it is not an overlay approach.

The FMS uses a maximum of three letters to identify an approach type. Both VOR and VOR DME
approaches are identified by the letters VOR. Where both types of approaches are available to the
same airport runway, only the VOR DME procedure will be found in the FMS database. The
removal of the VOR approach from the database is done by UASC NAV Data Services through a
screening software program.

If the approach meets the criteria for a glideslope, the approach will contain a baro VNAV
glideslope. Check the approach plan on flightplan menu page 2 for glideslope availability.
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FLYING THE NDB APPROACH

Since the FMS does not use the NDB as a NAV sensor, the use of GPS is required. It, therefore,
should go without saying that the approach surveying must be IAW WGS-84 for the FMS to fly the
approach. If the approach is designate as an overlay approach and the words “or GPS” are in the
title of the approach, the reception and viewing of the NDB is not required to fly the approach. If
the NDB approach is not surveyed IAW WGS-84, the FMS approach database will not contain the
approach.

Recent changes to international procedures allow for the use of GPS to aide in the approach
navigation of NDB approaches that are surveyed IAW WGS-84. SCN 802 and 803 approach
database will contain all NDB approaches surveyed IAW WGS-84 and the GPS will be retained to
assist with navigation. If the words “or GPS” are not in the approach title, the NDB must be used,
but the FMS may be use to supplement NDB navigation.

If the NDB approach meets the criteria for a glideslope, the approach will contain a baro VNAV
glideslope. Check the approach plan on flightplan menu page 2 for glideslope availability.

FLYING THE TACAN APPROACH

Tactical air navigation (TACAN) approaches are flown in a similar fashion to VOR DME
approaches. The use of GPS will be included if the letter “G” follows the approach name on the
arrival page. If it is a non-overlay approach, the use of TACAN is required by most civil aviation
authorities.

FLYING THE VFR APPROACH

VFR approaches are created by the pilot in the FMS pilot database. Once created the approach is
entered into the flightplan in the same way any approach is entered into the flightplan. The
approach can be automatically or manually activated and, if a glideslope was defined as part of
the approach, it will be presented. This approach is only legally flown in VMC conditions.
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ARRIVAL AND APPROACH
ARRIVAL

Outside of a 50nm radius of the *EOA*, with an .- 2/3 M
approach entered in the flightplan, a diminished

APPR will appear at line select key 3R. Arming the
approach cannot be accomplished at this time. —B 1o

115° - SNM O+ 00
— B NX DIN(’D 22:01 —

—BE=Fr GEN 21:51| HDG=——

—PFxTtk (E) LO-0B GS 100
TAILWIND 0 EBRG 10%3°
—PF winp zooT/ 6 TKE ROOD® BH—

Within 50nm radius of the *EOA%*, the ARM APPR

line select key will become available. The approach e /5

may be armed manually, but will automatically ARM (s EEaEaas 22:00 HDG- gy —

when within a 30nm radius of the airport. Arming —B o MNVR- — —

manually may be required if the initial approach fix — —Nilfi;vt-i' oMot os| APPRs

is more than 30nm from the airport. This will set the -

flight mode to terminal prior to crossing the IAF. i x7x () ro-23 <s 220 B
HEADWIMND o ERG 113

—PF winp zo9T/ & TKE Lo10° BH—

If the approach uses a ground base navaid, the NAV 273
FMS will request that the navaid be tuned to that APPR ARMED
frequency. If FMS tune capabilities exist, a TUNE -~ DINGO
APPROACH line select key will be presented. = KL

Pressing this key will tune the VHF radio to the am  [EnBTE - Sk

required frequency. [
TAILWIND 1 BRG
—F\winp 1917/ 5  TKE

Note that XTK (E) Enroute automatically displays

NAV 2/3 H
XTK (T) Terminal when within 30nm or if the ARM APPR ARM Ei

APPR line select key is pressed prior to 30nm. With |l i ERs 22:09 HDG>gg—
either manual automatic approach arming, the ARM |G-t ui MNVR=> — —
APPR line select key will change to ACT APPR. W Ceason T 22193 ApPrs I —

=x17k (T) Lo-02 GS Trs [
HEADWIND 3 ERG 124 °
—PFwinD 2147/ 6 TKE ROOZ° T
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AUTOMATIC APPROACH

For automatic approach activation, a NAV 2/3 M
banner will precede activation by 15 wASCSCALE cHANGE>
seconds announcing terminal to approach CDI - X i =
scale change. —B o MNVR= ——
ACT
—BFSnx YRNV 11L% APPR=— —
—BSxTtk (T) LO-00 127 Bl—
HEADWIMND E] 124 °

— EBRWwWIND 192T," L ROOO * Bl —

Whether by manual or automatic approach NAV APPR 2/4

activation, when activated, the FMS will present the | g Q<Tus RNV 110

NAV APPR pages 1 and 2. Line select key 3R will . B

display CNCL APPR. Selecting this line select key -

will take the FMS out of approach mode and back to [ e eEEygs

terminal; the waypoints will not change. P
—BExTK (A) LO-00

XWIND R 8
—BSwiND 199°/ &

When past the Final Approach Fix (FAF), a MISSD NAV APPR 2/4
APPR line select key will be presented. Selecting KTUS RNV 11L

this directly or remotely through the aircraft go- -~ POCIB 4600FT
around system will place the aircraft in the missed - L

approach mode. All FMS supplied vertical W :poA=

navigation is terminated. Lateral navigation only will
take the aircraft to the missed approach point.

—B S xTk (A) LO-00
XWIND R 8
— P winDp 199°/ '

NAV APPR 1/4 provides ANP and RNP information NAV APPR 1/4
for the flying of RNAV (RNP) approaches. Pilot may KTUS RNV 14L '
find the information provided on NAV APPR 2/4 — R rr POCIB 4600r T
more useful. — o

—PFnx EDA=
—BxTk(A) Lo-00

wND 1939 °/
—BS VDEV +23

Following the pressing of missed approach, the

FMS will guide the aircraft to the missed approach N 3
point. The missed approach point is always a —Ber POCIB 20:06
flyover waypoint. On most NAV data missed —l— 0

approach procedures, a safety leg is included to - Niﬁ%ﬁi;ﬁ‘l

insure the aircraft is above a safe altitude before I '

entering the first published missed approach leg. _ _::;‘;}3;, oo

Since this is a conditional waypoint, when entered —=
the FMS will determine if the aircraft meets the
condition and, if so, will immediately sequence.
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MANUAL APPROACH

Where radar vectors to the final approach course NAVY 1/4
are given by ATC, once in the turn or on the ATC <SCALE CHANGE>CMD HDG
heading, manually activate the approach. — R rr INBOUND AeE - = —

— B TO INTERCEPT=+~ —
122 "7 2.0NM
—F S nx POCIB MNVRE=——

—l—xTtk{(T) R15.3 |CNCL AFPPR=——
BRG o8o0 *
—BS DA L E CNCL HDG=F | —

Press the INTERCEPT line select key to arm the e S B R
capture of the inbound approach course. —PFr INBOUND K —

—BE=TO HDG SEL=»——
1232 * 2.0HM
— B nx POCIB MNVE=——

—l—xtk{a) R 4.4 |CNCL APPR=——
BERG o9z "*
— B DA L 3 CNCL HDG=——

When the inbound course is captured, the heading NAV APPR 2/4 W

mode will cancel. The approach has been activated | g RSN Hpe B

manually, so over flying CALLS intersection will not

affect the FMS. —Te < r| MNVR= g —
123 2.0NM —-2_59%9 CNCL

—BSnx POCIEB 4600FT| APPR=>——

—Fxtrk (A) LO.01 wvDEV +23 F5—
XWIND R 8 &GS 147
—PFwinp 191°f & WwsrR -819 H—
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VECTORS FROM A MISSED APPROACH

If on vectors from the missed approach, to avoid NAV
inadvertent sequencing of the FMS, wait until e sEL
downwind until manually activating the approach. o
Because the approach will not automatically arm ol
following a missed approach, first arm the — P8, REEDE MNVR=S — —
approach. — S xTk{T) R 3.5 ARM APPR=——
BRG 100 °
—B | DA R 2 CNCL HDG=— —
The ACT APPR line select key will now be NAV
presented for activation of the approach. o TS
. | -
214 ° 13.9HM
—P=nx REBDE MNVR=— —
—Bxtk{T) R 2.5 ACT APPR=— —
BRG i1o02 °
—BE oA R 2 CNCL HDG= —
With activation of the approach, the FMS NAV page NAV 1/4 H
will be presented with crosstrack indicating the <SCALE CHANGE>CMD_HDG
distance offset from the final approach course. The |t 2 00N
HSI course arrow will align with the inbound course. |G IEeS B
If a map display is available, final segment W Chocte MNVR B —

waypoints will appear.

—l—xtk(a) R 3.8 |CNCL APPR=—|—
BRG 247 "
—E= DA R 2 CNCL HDG== | —

Report No. 3040sv80X/90X



UNS:—: TECHNICAL Page 381
== TRAINING

If a turn to base leg is given before the turn to NAV 1/4 M
intercept final, an intercept option may be HDG SEL CMD_HDG
presented. Until cleared for approach, intercept - TNEOUND -
should not be pressed. This will avoid an = INTERCEPT=— —
inadvertent turn to final when not cleared to do so. W Chocte MNVR= 0 —
——xTk(a) R 3.8 | CNCL APPR=-—1—
BRG o44 "
—F pa R 2 CNCL HDG=— —
When the turn to intercept is given and the wolrds NAV 1/4 W
“cleared approach” are spoken by ATC, pressing R . hoe SEL M
the INTERCEPT line select key will arm the FMS to o R250)
capture the inbound course. —RTo CA INTERCEPT= = —
123 ° Z2.0NM
—Bux POCIB MNVR= — —
—l—x7tk{a) rRo.se | CNCL APPR=——
BRG o=23 "
—BESDaA L 1 CNCL HDG=——
Once the approach course is captured, normal NAV APPR 2/4 M
KTUS RN 11L
approach procedures apply. n  [SRP L 4600cr| HDG I =

—B o MNVR= | —
MISSD
—Bnx YEOAY APPR= — —

—Fxtk (A) Lo-oo wDEV +z20[H—
XWIND R 8 GS 117
—PFwinp 195°f & wsR -—-643 [H—
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APPROACH WITH STEPDOWN FIX

For approaches with stepdown fixes between the
final approach fix and missed approach point, these

FPL 9s11

fixes will be presented in SCN 802 and SCN 803. — _33.::\5{253-13“_*
Crossing altitude at the FAF may be preceded by —| 34 CALLS
either a “@” or “X”. .. oiI

—F 3 PARCS
1232 *
—F =7 RW1l1L™

When approach active, the FMS approach will be NAV APPR 2/4 H

flown as normal. KTUS WOR 11L TUS 11&6.00
—PF = Fr INBOUND HDG=— —

— IO MNVRE=— —
123 * 2.0NM -3.04 " CNCL
—BSnx POCIB 4600FT| APPR=——

—PFxTk (A) Lo-00 vDEV +z0fH—
XWIND R 8 Gs 127
—FSwinp 1927°f & wsrR -—758 [ H—

Map display of approach segment waypoints will - 180T { Okts
now include the stepdown fix.

|
<PARCS 3500

~g | nm

<POCIB 4600

|II II|I

' - |
CALLS 524?:| .,_E_.,KRW'

J |
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Normal sequencing will occur to include the NAV APPR 2/4 M
QdeOW"]ﬂX. KTUS WOR 11L TUS 11&-00
—B=rFr CALLS HDG= — —

—F 10 MMNVR= — —
123 ° I.4NMM -3.05° CNCL
—F s nux PARCS 3500F1 APPR=— —

T ERXTK (A) LO-00 YDEWV +20 B
XWIND R 8 G5 127
— BWIND 197':'_9" [ V5R =714 B

Upon crossing the FAF, distance information will be NAV APPR 2/4 H

to the stepdown fix. If the FMS glideslope is used, KTUS VOR 11L TUS 116-00

the glideslope calculation will clear the stepdown fix | R N -
altitude. For lateral only navigation, stepdown may = Ch - MNVR= = —
occur when crossing the stepdown fix. O widi e 2833 | Arrro

—Fxtk (A) RO.0DO0 VDEV +205—
XWIND R & &GS 127
—PBwinp 197°f & wvsrR -7o00[H—

NOTE: If deviation from the final approach course leg is made prior to activating the missed
approach segment as in a circling approach, the FMS might command an unwanted
turn to the missed approach point or runway threshold when FMS missed approach is
activated. It is recommend when deviation from the final approach course is necessary,
the first leg of the missed approach should be made with pilot navigation until a DTO
with the FMS to the appropriate missed approach waypoint can be made.
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ADVISORY APPROACHES

Advisory approaches are identified at time of FMS installation and are so labeled in the FMS
configuration. If the installation of the FMS will not allow for the required NAV sensor to be
available during the final approach segment, that part of the approach cannot be flown by the
FMS; thus, the classification of advisory.

Advisory approaches can be selected and entered into the flightplan, but the approach segment
cannot be flown through the FMS to other than terminal tolerances. Advisory approaches can,
however, be used for the transition and missed approach portion of the approach. Procedural
turns, arcs, holding patterns in lieu of procedural turns, vectors, and straight in approaches to the
FAF can be flown. Sometime before the FAF, select the VHF radio as the source to fly the
approach segment.

Most aircraft installations do not allow for the ILS to be an enabled approach. If an approach
transition is to be flown, the FMS can be used to do this. Where to leave the FMS and select VHF
navigation is technique, and may vary by transition type.

With an advisory approach in the flightplan, the NAV page will present navigation, but the line
select key 3R will not present the ARM, ACCT APPR, CNCL APPR, MISSD APPR options that
are required of an enabled approach. The exception is SCN 802.6 and subsequent and SCN
803.X which will present a MISSD APPR line select key when crossing the FAF to facilitate the
executing of a missed approach.
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MISSED APPROACH FROM AN ADVISORY APPROACH

SCN 801 Through 802.5

Missed approach navigation guidance is available and can be accessed by reselecting FMS on

the flight director if the following guidance is utilized.

Through SCN 802, because of the kEOA> or End
of Approach gap, the FMS will not automatically
sequence to the first missed approach leg.

Through SCN 802, since the approach is advisory
only, the FMS will not present a MISSD APPR line
select key after passing the FAF.

A technique is to delete )kEOA* from the flightplan
as soon as the approach is linked to it. Because this
is an advisory approach, the rule requiring no editing
between the approach label and *EOA* without
consequence does not apply.

MELTT

* E I:I H ¥

T

La.

t7100 =

CAUTION: When removing the XEOA* the leg follow the MAP may be altered. It is the pilot’s
responsibility to insure navigational compliance with the intent of the missed

approach procedure.

CAUTION: Editing of the %)EOA* from the flightplan only applies to advisory approaches. The
removal of XEOA from an enabled approach will make the approach unflyable.

With kEOA% gone, the FMS will automatically sequence from the missed approach point to the
first leg in the missed approach segment. Once the aircraft is stabilized following the missed
approach, reselect FMS as the source of aircraft navigation and the FMS will provide missed

approach guidance through the HSI.

NOTE: With the use of the aircraft go-around or TO/GA system, most aircraft will require

reselecting the NAV mode on the NAV selector panel.
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MISSED APPROACH FROM AN ADVISORY APPROACH
SCN 802.6 and 803

With SCN 802.6 and subsequent and 803.X, to NAV 2/3 H

facilitate the use of the missed approach segment N pocIE 16:11 HDGo B
when flying an advisory approach in terminal (T), a ) .

MISSD APPR option is presented when crossing —RTo MNVR- Bl —
the final approach fix. — P ux *EOA= APPRo & —

—F xTK 1T} RO-01 5 147 Bl —
HEADWIND 4 124 °
—BwinDp zosT/ 8 ROODO ° Bl —

Pressing the MISSD APPR line select key directly or

electronically through the aircraft go around system, NAV 2/3 B

will sequence *EOA#* on the NAV page and allow for | niEilasisat 16:11] HDG=—|—
the FMS to move into the missed approach segment |-

upon crossing the missed approach point. Because | ggtt R A2 aOFT) -
the FMS is flying an advisory approach, XTK scale N :

will remain in terminal (T) throughout the approach. —Bx7k (7) Lo-.00 147 EE—
Once stabilized on the missed approach, the pilot M. soet/ s SO

must select FMS as the source of guidance.

NOTE: In SCN 802.6 and subsequent the technique of deleting the ) EOA is no longer
applicable.

NOTE: With the use of the aircraft go-around or TO/GA system, most aircraft will require
reselecting the NAV mode on the NAV selector panel.
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AVIONICS INTERFACE

It is beyond the scope of this manual to provide operating procedures for all of the avionics
interface options that exist, however, the following outlines approach procedures for the more
standard installations of the Universal FMS throughout the industry. For more information, contact
the avionics integrator or installer or appropriate FAR part 142 training facilities.

For the vast maijority of installations, to include the Collins EFIS 85, 86, and most analog
installations, the following apply:

For enroute navigation, the NAV select panel will be in NAV.

For approach navigation, the NAV select panel will be in Approach. The selection of
approach before or after approach activation is determined by the avionics involved.

For ILS NAV-to-NAV with the Collins EFIS 86 and APPS 85 autopilot, on vectors to final the
flight guidance approach mode must be selected before pressing intercept on the FMS
heading mode.

Collins Proline 4 4000 with APPS 85 autopilot, the following apply:
For enroute navigation, the NAV select panel will be in NAV.

For ILS NAV-to-NAV on vectors to final, the flight guidance approach mode must be
selected before pressing intercept on the FMS heading mode.

For approach navigation on localizer and backcourse approaches, select approach mode
on the NAV select panel and for backcourse, select BC on the NAV select panel. Vertical
guidance will be displayed, but autopilot and flight director capture is not available.

For all other FMS approaches, retain NAV on the NAV select panel for lateral navigation
and VNAV on the NAV select panel for vertical navigation.

Citation Aircraft:

Citation 550 Bravo — Primus 1000: NAV for lateral and VNAYV for vertical. All non-precision
approaches are certified with the exception of BC and LOC due to no VOR.

Citation 560 Excel — Primus 1000: NAV for lateral and VNAYV for vertical. All non-precision
approaches are certified including BC and LOC.

Citation 560 XLS — Primus 1000: NAYV for lateral and VNAYV for vertical. All non-precision
approaches are certified including BC and LOC.

Citation 560 Ultra - Primus 1000: NAYV for lateral and VNAYV for vertical. All non-precision
approaches are certified including BC and LOC.

Citation 560 Encore — Primus 1000: NAV for lateral and VNAYV for vertical. All non-precision
approaches are certified including BC and LOC.
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CJET 525 SPZ-5000: NAYV for lateral. There are no vertical modes with this interface. No
VNAYV display.

CJET 525 CJ1 and CJ2 Proline 21: NAV for lateral. There are no autopilot vertical modes
with this interface. VNAV will display enroute and approach.
Bombardier Learjet:

Lear 31a — KFC 400: NAV for lateral and VNAYV for vertical enroute and APP for approach.

Lear 40 & 45 — Primus 1000: NAV for lateral and VNAV for vertical enroute and APP for
approach. All non-precision approaches are certified including BC and LOC.

Lear 60 — Proline 4: NAV for lateral and VNAV for vertical enroute and APP for approach.
All non-precision approaches are certified including BC and LOC.

Bombardier DeHavilland:
DeHavilland Dash 8 (Q-400): NAV for lateral and VNAYV for vertical. All non-precision
approaches are certified including BC and LOC.

Embraer:

EMB-145 — Primus 1000: NAV for lateral. There are no autopilot vertical modes with this
interface. VNAV will display enroute and approach. All non-precision approaches are

certified including BC and LOC.
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MULTI MISSION MANAGEMENT SYSTEM (MMMS)

The Multi-Mission Management System (SCN 90X) has the ability to fly any one of six predefined
search patterns along with drifting target navigation for maritime search and rescue operations. It
can also integrate the use of TACAN and Doppler for navigation. The six search patterns are:

1) Rising Ladder, consists of a series of parallel legs that resemble the rungs of a ladder

2) Sector, in which a center point is overflown on selected tracks resulting in a pie-shaped
ground track

3) Expanding Square, a series of legs which together resemble a squared-off spiral

4) Orbit, which consists of flying a constant radius circle

5) Race Track, a pair of parallel legs

6) Border Patrol, in which a route segment is flown and reversed until canceled

From NAV page 1 or 2, press the MW key. The NAV
MENU page is displayed. Press the line select key "

for PATTERNS. WAy DISPLAY PATTERNS= B{—]
ORIFT TGT=El—]

RE TURN= ={—]

A SEARCH PATTERNS page is displayed.

SEARCH PATTERNSH
Rising Ladder —» <«— Sector

<+«—— Orbit

<+—— Border Patrol

Expanding Square —
Race Track —*>

RE TURN=F{—]

Upon selection of one of these patterns, the FMS will display a page where the crew will be
prompted to "fill in the blanks". Once this has been done the ACTIVATE option will be presented.
Selection of this will cause the FMS to output steering commands to intercept the initial leg.
Selection of the SEARCH option will then provide steering commands to fly each succeeding leg.

Report No. 3040sv80X/90X



Page 390 = = TECHNICAL
UN = = TRAINING

BORDER PATROL

For our demonstration, we will depart KDGL, in Douglas, Arizona and patrol the southwestern
border of New Mexico.

First create a pilot route using the following pilot waypoints:

NM1 -N 311430 W 109 21.20
NM2 - N 311240 W 109 09.80
NM3 - N 312220 W 109 07.50
ES4 -N 312020 W 108 56.10

From the search patterns page, press line select key 3R for Border Patrol.

From the BORDER page, press the line select key
for COPY ROUTE. The route we just created is now
displayed on the list. Select the number for NM1 -
ES4. The display will return to the BORDER page.
Turn direction can also be set at this time by
pressing 3L or 3R line select key. When selecting
the turn direction, it is important to note the method
the FMS uses for reversing course.

BORDER 1/2 W

Press the ACTIVATE line select key to activate the
pattern. The display will change to NAV SRCH 1/3
page. In the Activate mode, the FMS will provide
steering at up to a 45-degree intercept angle or by
FMS CMD HDG to intercept the initial leg or an
extension of that leg. Leg changes will be inhibited
to allow maneuvering of the aircraft to intercept this
leg.

In the ACTIVATE mode the initial leg will continue in both directions. Once intercepted, SEARCH
will need to be selected for the FMS to navigate the search pattern. If the aircraft intercepts the
pattern beyond the first waypoint and SEARCH is pressed, the FMS will navigate on the nearest
pattern leg.
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During flight, active information to the initial
waypoint is displayed. Press line select key 5R to
activate the SEARCH mode. Note that an icon of a
circle is displayed on the pattern. This denotes the
aircraft is in-bound to the next leg. As the aircraft
passes the initial waypoint, the icon changes to a
triangle, indicating the aircraft is presently bound for
the end point of that leg.

As the end of the pattern is reached, the FMS will
reverse the pattern. As ES4 is crossed, the icon
changes to a circle and all information is referenced
to ES4 as viewed on NAV SRCH 1/3.

INTERRUF T= = —]

The aircraft will continue on the present desired track for a distance equal to 1/2 the minimum turn
radius (R) under present conditions (altitude, groundspeed and steering limits). The FMS will then
command a right turn until crosstrack is equal to 1R. Now the FMS will command a turn in the
reverse direction and fly on a circular arc to intercept the new leg.

End Point
® |

1R
112 R\ 1 v)

Minimum turn radius may be calculated using the following formula.

R = v®/g tan®
Where: V = ground speed (Knots)
G = a gravitational constant equal to 68682
@ = degrees of bank

In this case, at 250 kts, steering limits are 24.5 degrees; therefore, the turn radius will be 2.0nm.

Following the course reversal will result in the aircraft intercepting the leg before the next waypoint
and fly the pattern in reverse order.
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HSI information is displayed on

along with wind direction and velocity,
groundspeed, distance, and estimated time
enroute. Q'\/o MHVR=

INTERRUPT=

DSRTRK Desired track

BRG Bearing to start or “TO” waypoint
XTK Cross track in (100™nm) when crosstrack less that 10nm
TKE Track angle error

The FMS will display on an MFD map several of the
pattern legs. The FMS is currently in ACTIVE mode
proceeding to the active waypoint which the FMS
named SRCH.

The FMS is now in SEARCH mode with the first leg
displayed as the active leg. The SRCH waypoint will
always be displayed as the waypoint to which the
FMS is navigating.
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RISING LADDER PATTERN

There is an aircraft flying from Las Cruces, New Mexico to Albuquerque that is overdue. Since
there are no specifics on where the aircraft may have gone down, the decision is made to search
the route between KLRU and KABQ using the Rising Ladder Pattern. Heading direct to KLRU, a
search pattern is constructed that will allow searching the area ten miles on either side of the
direct route between Las Cruces and Albuquerque. The parameters of the search pattern to fit

these requirements are defined.

From the SEARCH PATTERNS page, select the Rising Ladder : T
pattern. The course from KLRU to KABQ is 360° and that will .~ 1 MARR

define the search axis. With this data one can make the

following entries on the RISING LADDER page:

IWPT - The Initial Waypoint can be input using
the list or direct entry process. Since the pattern is
to start 10nm from the search axis, a pilot defined
waypoint 10nm on the 270° bearing from KLRU is
created. Press line select key 2L to place the
cursor at the IWPT field and enter NM1 as the
name for this waypoint. This brings up the DEFINE
WPT page to define “IWPT”.

ITRK - The Initial Track is 90° to the search axis, so
085.8 is entered in the ITRK field.

ITRN - The Initial Turn direction will be to the
North, so L is entered in this field.

LNTH - To look 10nm on either side of the search
axis 20.0 entered for the leg Length.

LSPC - 5.0 is chosen for the Leg Spacing to
enable a scan of 2.5nm on each side of the aircraft.

ABQ

| KLRU 5.nm
INVPT 3 —_

- 20|nm — T

EISING LADDERE

S «nCTIVATE RE TURN==—

RISING LADDERE

—LNTH— | 4, B
|

SleACTIVATE RE TURN={—]

The cursor now highlights the ACTIVATE line select key. Press this key to activate the pattern.
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The display will change to page.

The FMS will provide steering to the initial leg or an
extension of the initial leg at up to a 45° intercept
angle or may be navigated by FMS CMD HDG.
Leg changes are inhibited to allow maneuvering of
the aircraft as necessary. The Circle on the search
pattern icon indicates the search pattern is active.
The SEARCH mode must be selected before
reaching the first turn point for the FMS to follow
the search pattern.

To activate the search mode, press the SEARCH line
select key.

The circle changes to a yellow triangle to indicate
the search leg is active. Progress of the search
pattern can be followed on . The
triangle indicates what search leg is active, and the
circle shows what transition to the next search leg
is active.

The page adds additional
information.
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The FMS will display on an MFD map several of the
pattern legs. The FMS is currently in ACTIVE mode

proceeding to the active waypoint which the FMS
named SRCH.

The FMS is now in SEARCH mode with the first leg
displayed as the active leg. The SRCH waypoint will

always be displayed as the waypoint to which the
FMS is navigating.
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The Rising Ladder search pattern, as well as the Race Track, presents the problem of connecting
the alternate straight legs with varying separation distances. The FMS will approach the problem
by flying to a point one half of the minimum turn radius (R) past the end waypoint of the leg and
then steer to the new leg. If the separation between legs is less than 2R, the FMS will turn in a
direction to increase crosstrack to the new leg. At a crosstrack distance equal to the midpoint
between the leg separation and the 2R separation, the FMS will reverse its turn direction and fly
on a circular arc to intercept the new leg.

@
End Point

®
12 R

If the separation between legs is greater than or equal to 2R, the FMS will continue on the straight
path to a point 1 1/2R beyond the end point. It will then command a turn onto a track
perpendicular to the new desired track. At a crosstrack of 2R, the FMS will command steering on
a circular arc to intercept the new leg. It will intercept the new leg before the end point and then fly
the great circle path to the next end point.
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INTERRUPT AND RESUME

While in the search pattern, smoke is spotted off to
the west. On page, press the
INTERRUPT line select key. This will allow for
maneuvering of the aircraft to investigate the
smoke, but resume search on the same leg on the
pattern. Press the HDG line select key and enter
286 degrees.

After investigating this, it turns out to be a smalll INTERRUPT= S —

brush fire. Maneuver the aircraft back to the
INTERRUPT point either manually or with the
heading mode to be on course in the correct
direction, and then press RESUME. The aircraft will
now resume the search pattern.

The rising ladder pattern will not sequence to the next leg until the current leg is complete. When
resume is selected, the FMS will calculate an intercept to the active pattern leg with up to a 45°
intercept angle. In example RESUME 1, the FMS will proceed to the point of interrupt and then
turn to pick up pattern navigation. In RESUME 2, the FMS will turn the aircraft in the navigational
direction of the active leg to intercept a point along that leg.

4
|
PomtofINTERRUPTZB @ \% 4

M&\

Point of INTERRUPT 1 t
—

| I\
Y T

-+

To search a rising ladder leg that is currently not active, the FMS must first complete the current
leg or, to immediately go to a new leg, the pilot must redefine a new starting point.
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CANCELLATION

A search pattern that is active at the time of cancellation will be reset to its initial condition. If
selected again, the flight guidance will be to the initial leg of the search pattern and the search
pattern commenced from there.

If INTERRUPT is selected prior to cancellation, the search pattern will not be reset, it will be flown
from the interrupt point if selected again.

Press the DTO function key to conduct a direct-to operation, or from NAV SRCH 2/3 page, select

the MNVR option then PVOR. The search pattern will be canceled and removed from the NAV
display.
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ORBIT

When the crash site is located, to orbit the site an S .
orbit pattern may be used. Press Mendfrom the NAV SERRCH PATTERNSH
pages, select PATTERNS and from the

page press the ORBIT line select key.

¥
Q
QJ\/O

RETURN= 5

First create a pilot waypoint that will be the center
of the orbit pattern. Enter the pilot waypoint name ORBIT
at the cursor and press

This will bring up the page. Prior to DEFINE WPT
crossing over the crash site, press line select key
2R. Then press 4R to define the waypoint as the
FMS present position.

Press ETE/ to accept this position and the display AL Ensi pos
retums to the page. | MR RETURN-
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Select the turn direction and radius. With the cursor
over the turn direction field, press ENERlto accept the
CCW default. If a CW turn were desired, the (£]will
toggle the field. The cursor will advance to the RAD
field. Enter 1.5 for the radius. Press the ACTIVATE

line select key.

OREIT

& [cACIIVATE RETURN= S {—]

If the aircraft speed is too high to maintain the orbit
at maximum bank, a message "RADIUS REQ
EXCESS BANK" is displayed.

RE TUR M= S {—]

On , select the SEARCH option. The
distance and ETE are reference to the initial entry
point on the circle. This waypoint is generated as
the closest point on the circle from the aircraft at the
time activate is selected. Since the aircraft is flying
circular arc, desired track will be constantly
changing. Bearing will be to the center waypoint.

INTERRUPT={—]

NOTE: While inbound to the orbit, distance displayed will be the circumference of the circle
regardless of the actual distance from the OWPT.
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The crash site was found while on the rising ladder NAV SRCH 1/3 H
pattern. Interrupt was initiated from the rising ladder [ s SEARCH
pattern and the aircraft flew to the orbit site. If a
requirement exists to rejoin the rising ladder pattern,
selection of the line select key with the rising ladder
symbol will result in the termination of the orbit
pattern and the return to the rising ladder pattern.

TAS 186

With the rising ladder pattern in interrupt status, the T 208 I
MFD map will continue to display the rising ladder ] S
legs while flying the orbit pattern.
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SECTOR

The sector search pattern consists of a series of legs that all overfly the center of a circular search
area. The crew will define the center waypoint, the leg lengths, angle between legs, and direction
of turn.

A search will be conducted around KLRU.

From the PATTERNS page, press the Sector line —
select key. Our center waypoint (CWPT) will be SECTOR
KLRU. Enter this in the cursor field. Since we are
already southwest of this point, we will make our
initial track (ITRK) 075.0 degrees. In the ITRK field,
line select key 3L, enter 750 and press We
wish to make left turns at the end of each leg. In the
ITRN field, line select key 4L, "L" will be prefilled,
just press If right turns are desired just press
(£ ]Jkey for "R" and then press For an angle between legs we will enter 45.0 degrees. In the
ANGLE field, line select key 3R, enter 450 and press Finally, our leg distances will be 3.0nm.
In the DIS field, line select key 4R, enter 30 and press Note that the distance is TO and
FROM the CWPT. Each track is made of one 3nm leg to the CWPT and one 3nm leg from the
CWPT.

SEARCHH

ACTIVATE the sector search.

The FMS will create the initial leg for intercept and pressing SEARCH the FMS will fly the pattern.

X
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Press the SEARCH line select key to select
SEARCH.

The FMS will steer the aircraft to cross the CWPT
on the desired course (075). The circle icon will
change to a triangle.

The next track leg (NXTRK) is displayed on the right
side 210°. At the end of the FROM leg, the icon will
again change to a circle and move to the curved line
connecting the two legs, indicating the aircraft is
maneuvering to intercept the next leg.

INTERRUFT= S{—]

NOTE: Keep in mind that each leg in the sector search sequences is as follows: Initial first leg
STARTS from CWPT center waypoint. The first leg ENDS at the selected distance. The
second leg STARTS at the same selected distance on the next track and ENDS at the
CWPT center waypoint. During the turn between legs all DIST, ETE, XTK (E), BRG
references the NEXT leg START point. The search pattern shown on the CDU screen
is "pictorial only". The arrow - circle icon will move only on the right side of the pattern.
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TAS 186

The FMS will display on an MFD map several of the | ~ 65 186
pattern legs. The FMS is currently in ACTIVE mode R
proceeding to the active waypoint which the FMS
named SRCH.

The FMS is now in SEARCH mode with the first leg
displayed as the active leg. The SRCH waypoint will
always be displayed as the waypoint to which the
FMS is navigating.
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The FMS will fly on the same track for a distance of one half the minimum turn radius (R) of the
aircraft under present ground speed plus steering limits. It will then maneuver the aircraft to
intercept the new leg in one of three ways.

START POINT

END POINT

If the distance between the end point of a leg and the start point of the next leg is less than 2R
and the aircraft is in a TO position relative to the new leg, the FMS will turn in the direction to
increase crosstrack to the new leg. At a crosstrack distance equal to the midpoint between the leg
separation and the 2R separation, the FMS will reverse its turn direction and fly on a circular arc to
intercept the new leg. It will intercept the new leg before the endpoint.

Start Point

Start Point

End Point

If the distance between the end point of a leg and the start point of the next leg is less than 2R
and the aircraft is in a FROM position relative to the new leg, the FMS will turn to intercept a leg
outbound parallel at a spacing of 2R to the new leg. At a point on this parallel leg, the FMS shall
fly on a circular arc to intercept the new leg before the endpoint.

Start Point

Start Point

End Point

End Point

112R

If the distance between the end point of a leg and the start point of the next leg is greater than or
equal to 2R, the FMS will continue on a straight path to a point 11/2R beyond the end point. It will
then command a turn onto an orbit segment. At a crosstrack of 2R relative to the new leg, the
FMS will command steering on a circular arc to intercept the new leg before the end point.
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EXPANDING SQUARE

The expanding square pattern consists of a series of legs flown with conventional turn
anticipation, where the leg length will be incremented by the leg separation distance after every
other leg is flown.

The expanding square is defined by entering the
initial waypoint (IWPT), initial track (ITRK), initial
turn (ITRN), and leg separation distance (SEP).
The pattern is activated the same as the other
patterns.

ITEN

(AT IVATE RE TURN= ={—]

The initial leg will be the greater of the specified separation or twice the minimum aircraft turn
radius. This leg length will be established when the expanding square is selected.
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RACE TRACK

The race track pattern consists of a pair of parallel legs connecting fly-over waypoints that are
connected by special turn sequences. These turn sequences use the same rules as the rising

ladder.

The racetrack is defined by entering the IWPT,
ITRK, ITRN, leg length (LNTH), and leg spacing
(LSPC). The pattern is activated and SEARCH is
initiated in the same manner as the other patterns.

EACE TRACK

I_LN TH—I

I'WPT ITEN

SleAl T IVATE RETURN= ={—]
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Drifting target (DTGT) information, surface current speed, and direction of drifting target are
derived from the calculated difference between MMMS velocities and DATA from an external
Doppler Sensor. Manual entries may also be entered. MMMS calculates a delta position using
current speed, direction, and ETA, then compares the Delta position to the original position to

generate the estimated DTGT location.

Press the key then the key to display the
NAV MENU. Press DRIFT TGT line select key. For
aircraft equipped with Doppler navigation
equipment, the surface current and direction is
calculated by the FMS and displayed.

For aircraft not equipped with Doppler, manual entries
can be made. In the SURFACE CURNT field, line
select key 1Lw, manually enter the surface current
speed in knots. In the DIRECTION field, line select
key 2L; manually enter the direction of surface
current. Activating the Mark On Target switch
mounted in the cockpit will enter the coordinates of

a drifting target by sending a discrete input to the
FMS. This will cause the FMS present position,
normally overhead the target, to be entered with
UTC. Manual entry of the drifting waypoint location
may be made by pressing 1R line select key to enter
coordinates, 2R line select key to enter time of the fix,
and 3R line select key to enter the date. (DD-MM-YY
format)

Once these entries are made, press the ACCEPT
line select key. The present location of the drifting
target will be displayed at the lower left display field
and the DTO DTGT line select will be available.
Selecting DTO DTGT will cause the FMS to proceed
to the calculated coordinates.
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Pressing line select key 4R, DTO DTGT, will exit
the drifting target page and display the NAV 1/3 or
2/3 page while turning the aircraft to fly direct to the
DTGT co-ordinates.

NAV 2/3
(PPOS) 16:03

It will then be necessary to return to the DTGT
page, press line select key 3L and input the ETA
manually. This will add the time to waypoint and
recalculate the DTGT position.

XTK (E)
TAILWIND
WIND

Y

nnnnNn
nnnnNn

Mark On Target (MOT) waypoint list page is accessed
from the DRIFTING TGT page by pressing line

select key 1R, (cursor over Latitude Field) then g T WETLTIST
press the list key. Up to nine targets (MOT Co- i N
ordinates) may be stored by Number, Date, and
Time. Pressing line select key 5L twice deletes all of
the waypoints on the page. Use line select key 5R
to return to the NAV page.

—=DELETE WPTS RE TURN= S{—]

FLIGHTPLAN ERASE

An installation and configuration option is a flight plan Erase discrete that, together with a switch in
the aircraft cockpit will erase the current flight plan, pilot routes, and pilot defined waypoints. This
process is nonreversible and does not affect the NAV database.

MONOCHROME

A special part number CDU has faceplate lighting compatible with NVG (Night Vision Goggles).
The UNS-1 MMMS has the option to display monochrome instead of color. This is selected on the
NAV MENU page.
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