FROM AC20-138A

23. INSTALLED PERFORMANCE - FLIGHT TEST.

a. Sensor Installation. Conduct a functional flight test. Verify continuity of

navigation data during normal aircraft maneuvering for the navigation modes to be

validated (e.g. bank angles of up to 30 degrees and pitch angles associated with

approaches, missed approaches and departures, as applicable). AC 20-130A has

guidance on the interface between the sensor and the navigation system.

b. Stand-Alone Navigation Equipment Installation.

(1) Continuity of Navigation. Verify continuity of navigation data during

normal aircraft maneuvering for the navigation modes to be validated (e.g., bank angles

of up to 30 degrees and pitch angles associated with take-off, departures, approaches,

landing and missed approaches as applicable).

(2) Equipment Operation. Verify the overall operation of the GNSS equipment

to include at least the following: hold at a designated waypoint, intercept and track to or

from a waypoint on a selected course, turn anticipation, waypoint sequencing, selection

of an approach and the general presentation of navigational data (depiction of the “TO”

waypoint, distance to waypoint, estimated time of arrival, estimated time en route, ground

speed, etc.). Evaluate the overall operation on all of the types of procedures or paths that

the equipment supports (e.g., straight legs, DME arcs, and radius to fix legs).

(3) Flight Technical Error. Verify that flight technical error (FTE) can be

maintained at less than 1.0 NM for en route and approach transition operating modes, and

less than 0.25 NM for non-precision approach, both with and without autopilot and/or

flight director use, as applicable. This test may not be necessary if the FTE has been

previously established for the aircraft. One acceptable way of assessing FTE is to

monitor the measured cross-track deviation using the navigation display provided.

(4) Interface to Flight Guidance System (FGS). The following issues should be

evaluated when the equipment is interfaced with a flight guidance system. The

objective of this paragraph is to ensure that the GNSS equipment interface is compatible

with the aircraft; the objective is not to verify FGS performance. If these issues cannot

be addressed for a particular autopilot (e.g., because the autopilot does not respond to flag

indications), the GNSS equipment may still be installed but either should not be

connected to the autopilot or, if the discrepancy is consistent with the rest of the aircraft’s

navigation capabilities, the issue can be addressed in the A/RFM(S) through consistent

crew procedures for all types of navigation.

(i) Evaluate steering response while flight director and/or autopilot is

coupled to the GNSS equipment during a variety of different track and mode changes.

This evaluation should include, as applicable, transition from en route to approach

transition to approach to missed approach modes and vice-versa. Additionally, evaluate

all available display sensitivities.
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(ii) Execute several fly-by turns with varying wind conditions for flight

director and autopilot. Verify the equipment accomplishes the turn as a fly-by waypoint

and discourages overshoot. Fly-by turns are turns where the equipment initiates the

turning maneuver before sequencing the waypoint by an amount equal to the turn

anticipation distance.

(iii) Verify that the lateral maneuver anticipation supplied by the GNSS

equipment is appropriate for the aircraft type. Verify that an appropriate annunciation of

impending waypoint crossing is provided.

(iv) Verify that execution of the Direct-To function with a resultant aircraft

heading change does not overshoot and cause “S” turns. Re-initialization of the Direct-To

function after completion of most of the required track change may be an acceptable

means of compliance for equipment which does not inherently account for the change in

aircraft heading.

(v) Evaluate the autopilot response to a GNSS fault by pulling the circuit

breaker for the GNSS equipment. This test should be done in all of the GNSS en route

and approach modes.
