I3104
***GPS/FMS (LNA, LNAV/VNAV) – HILO, T, RV***

DISCUSS ITEMS
GPS approach types (LNAV, LNAV/VNAV, LPV, TAA, T’s, and HILO), GPS configuration point, RAIM, GPS sensitivity modes (enroute, terminal, and approach), overlay approach, LNAV, LNAV/VNAV, LPV, autopilot/flight director, cockpit procedures (long enroute procedures versus multiple terminal approaches/task management), feeder fix selection of IAF, missed approach holding vs HILO holding procedures.
GPS Approach Types (LNAV, LNAV/VNAV, LPV, TAA, T’s, and HILO)

GPS
24 satellite system orbits 11,000 miles above the earth with at least 5 satellites visible to a user at one time

A minimum of 4 receivers must be present to get an accurate 3D position

Susceptible to errors such as atmospherics, signal blocking, obstructions, jammers and false signals
GPS is just one form of RNAV approach.

RNAV (Area Navigation) originally stood for “Random Navigation”.

RNAV could consist of GPS, DME/DME, VOR/DME, INS, DOPPLER, and LORAN systems.
The FAA is currently renaming many “GPS” approaches to: “RNAV (GPS)”
Prior to the IAF
Some GPS equipment will automatically “Arm” once the aircraft is within 30 nm from the airfield. Other equipment will present a pilot selectable function when within 30 nm that requires the pilot to “Arm” the approach (T-44C automatically transitions). If manual arming is required by the equipment, then the aircrew shall “Arm” the approach mode prior to the IAF. Arming the approach mode will allow your GPS equipment to automatically change from en route RNP to terminal RNP.

Inside of 30 nm

If you do not arm the approach mode prior to 30 nm from the airport, your GPS equipment will generate a warning once your aircraft is 30 nm from the airport. If the system automatically arms, there will be no annunciation at 30 nm.

3 nm Prior to the FAF
Approximately 3 nm prior to the FAF, your equipment will alert you that display sensitivity is about to change again. At 3 nm, if you still have not armed the approach mode, it will give you another warning.

Ramp Down

Beginning 2 nm prior to the FAF, your equipment will (if previously armed) automatically scale from terminal integrity performance (1 nm) to approach integrity performance (0.3 nm). This change in sensitivity is called ramping down.
GPS Integrity Warning After the FAF

A GPS integrity warning occurring after the FAF is a serious situation and pilots must be prepared to take immediate action. Transition to your backup approach or proceed to the MAP along the final approach course and execute the missed approach.
RAIM
Receiver Autonomous Integrity Monitoring is the capability of a GPS receiver to perform integrity monitoring on itself by ensuring available satellite signals meet the integrity requirements for a given phase of flight. Without RAIM, pilots would have no indication of the integrity of the GPS signals. 

GPS Configuration Point

3NM prior to FAF when not using glidepath information.
1 ½ dot below glidepath when using glidepath information.
RAIM

Check to see if available by deselecting appropriate satellites and inputting anticipated arrival time.
If RAIM unavaiblae approach cannot be shot.

Double check with CRM callouts that RAIM is available when GPS Approach Mode is Armed/Active.
GPS Sensitivity Modes (Enroute, Terminal, and Approach)

GPS slowly transitions the sensitivity when changing modes, starting 2 miles out from change point.

Enroute (>30NM): Full deflection is 2 miles
Terminal (30NM): Full deflection is 1 mile

Approach (FAF): Full deflection is .3 mile

WARNING
Do not push the go-around button, or cycle the FMS past the MAP prior to going missed approach, unless you are climbing to the missed approach altitude. Doing so will change the FMS mode from Approach Mode to Missed Approach Mode and the CDI from ±.3 to ±1.0. Once this is done, the aircraft is no longer guaranteed obstacle clearance.
Overlay Approach

FTI GPS Overlays

The GPS Approach Overlay Program is an authorization for pilots to use GPS avionics under IFR for flying designated non-precision instrument approach procedures, except LOC, LDA, and simplified directional facility (SDF) procedures. These procedures are now identified by the name of the procedure and or “GPS” (e.g., VOR/DME or GPS RWY 15). Other previous types of overlays have either been converted to this format or replaced with stand-alone procedures. Only approaches contained in the current onboard navigation database are authorized. The navigation database may contain information about non-overlay approach procedures that is intended to be used to enhance position orientation, generally by providing a map, while flying these approaches using conventional NAVAIDs. This information should not be confused with a GPS overlay approach. 

CAUTION
When flying GPS Overlay approaches, the DME readings are based on the underlying NAVAID, not GPS DME. This can cause confusion when flying the procedure as a GPS procedure. Care must be taken to make sure the proper DME fix is being used.
LNAV

Non-precision approach flown to MDA and MAP.
LNAV/VNAV

Non-precision approach flown like a precision approach to a DA.
LPV

Localizer Performance with Vertical Guidance is the highest precision GPS (WAAS enabled) aviation instrument approach procedure currently available without specialized aircrew training requirements, such as required navigation performance (RNP). Landing minima are usually similar to those of a Type I ILS: a decision height of 200 feet and visibility of 1/2 mile.

Autopilot/Flight Director

Cockpit Procedures (Long Enroute Procedures Versus Multiple Terminal Approaches/Task Management)

Have a secondary flight plan built into the FMS whenever possible. Ask for holding if necessary to set up the FMS for a subsequent approach—never let ATC dictate the tempo.
Feeder Fix Selection of IAF

TAA will have multiple IAFs depending on where the aircraft will be entering the Terminal Airspace. Utilize the approach plate to identify the appropriate IAF.
Missed Approach Holding vs HILO Holding Procedures.

Missed Approach

Do not sequence to Missed Approach unless executing climbout. Use GA button or FMS CDU.

FMS will transition to MA Holding and maintain the hold until new instructions are given.

Technique: delete Missed Approach waypoints in FMS when given alternate climbout instructions.
HILO

HILO holding will only run one turn in holding and then continue on the approach. If multiple turns in holding are necessary, must manually cancel the exit on the FMS. Rearm the exit hold function when cleared from holding.

Holding

FMS holding computes a timing INTC waypoint for the inbound course based on 175 KIAS initially and then uses KIAS at entry to recalculate. Enter holding at 150KIAS for proper 1min timing legs in the FMS.
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