RAIM Prediction

RAIM

Receiver Autonomous Integrity Monitoring (RAIM) provides integrity monitoring of GPS for aviation applications. In order for a GPS receiver to perform RAIM, a minimum of five visible satellites with satisfactory geometry must be visible to it. The receiver provides an alert to the pilot if the consistency checks fail. RAIM availability is important when being used for IMC navigation.  Because of geometry and satellite service maintenance, RAIM is not always available at all, meaning that the receiver's antenna could have sometimes less than five satellites in view. Availability is also a performance indicator of the RAIM algorithm, as it is, basically, a statistical method. This test of availability is a function of the geometry of the constellation, which is in view, and of other environmental conditions at the estimated time of arrival (or time the approach is being performed)

RAIM prediction

GPS differs from traditional navigation systems because the satellites and areas of degraded coverage are in constant motion. Therefore, if a satellite fails or is taken out of service for maintenance, it is not immediately clear which areas of the airspace will be affected, if any. The location and duration of these outages can be predicted with the aid of computer analysis and reported to pilots during the pre-flight planning process. Prediction tools are usually conservative and thus predict lower availability than that actually encountered in flight to provide protection for the lowest end receiver models.

To verify that at least 5 satellites will be in position to give an accurate navigation solution at the time of the approach perform the following verification for the GARMAIN 430/530 receivers perform the following:

To perform the RAIM Prediction

· If you are in the air (the GPS will use the calculated ETA):

· After you are set up to your way point (destination airport you will be making the approach at)

· Turn the large knob to flight plan

· Turn small knob to select Utility Page (2nd AUX Page) 

· Push CRSR

· Turn large knob to select "RAIM Prediction" 

· Press ENT

· Use the large knob to scroll thru the windows and verify waypoint (or to get RAIM availability at present position: CLR. ENT)

· Use the large knob/small knob to change if required

· Pres ENT

· Use the large knob to verify, date, and time (ETA).  Use the large knob/small knob to change them if required.

· Press ENT after each change

· Turn the Large knob to select  “Compute RAIM?”

· Press ENT

· The 430/530 will display in RAIM status field: 

· RAIM Not Available, or 

· RAIM Available (within +/- 15 minutes of specified date and time), if the correct number of  satellites will be in position to provide the required navigation solution

· If you are on the ground and have not taken off:

· Turn the large knob to flight plan

· Turn small knob to select Utility Page (2nd AUX Page) 

· Push CRSR

· Turn large knob to select "RAIM Prediction" Press enter

· Use the large knob/small knob to enter WP. 

· Press ENT. 

· Use large knob/small knob to select date. 

· Press ENT 

· Use large knob/small knob to select Estimated Time of Arrival (ETA). 

· Press ENT 

· Turn the Large knob to select  “Compute RAIM?”

· Press ENT

· The 430/530 will display in RAIM status field: 

· RAIM Not Available, or 

· RAIM Available (within +/- 15 minutes of specified date and time), if the correct number of satellites will be in position to provide the required navigation solution

If the test indicates “NOT Available”, you will have to wait or use some other means of navigations (ILS/VOR/Radar) to fly the approach if your must arrive at the ETA.  You can also change your ETA (or destination) and then recomputed the RAIM prediction until you get an indication of “RAIM Available”.  

There is nothing worse than to be in IMC, flying and approach to minimums and have the GPS loose signal.  This could ruin your whole day.  Make sure you have the backup navigation set-up (ILS, VOR, etc.) so you can execute if required or you can fly the missed approach by some other means than GPS.

You can use the Garmin flight simulators for either the 430 or 530 to practice running the RAIM prediction test.  This is should be part of your flight checklist if you are planning on shooting an approach in IMC

