Appendix A to TC 1-209 for training Task 1056

Perform FADEC Manual Throttle Operations

24 January 02


FADEC Manual Throttle 4-Step MOI (Method of Instruction)

This 4-Step MOI is intended as a supplement to Task 1056 in TC 1-209. All four steps are designed around the building block technique of pilot training IAW The Instructor Pilots Handbook which gives the IP a more defined process for teaching this maneuver. IPs should not allow Pilots to progress from one step to the next unless they are proficient in the step that they are being trained. This process also gives an IP the ability to revert to an earlier training step should a pilot begin to have difficulty.

STEP-1 (Basic)

Begin on level ground at engine idle. The IP or Pilot will switch the FADEC to the Man position. With the collective full down, the IP will direct the Pilot to increase and decrease the throttle between idle and 100%NR to get the direction and “ feel “ of the throttle and how throttle movements effect NR. Repeat several times until the Pilot demonstrates that he/she can easily establish and maintain NR as directed by the IP. The IP will direct the Pilot to achieve/maintain 100%NR then increase the collective while maintaining 100%NR until the aircraft is light on the skids and then decrease the collective to full down while maintaining 100%NR. Repeat several times until the Pilot demonstrates that he/she can easily maintain NR while correlating collective movements. Finally, The IP will direct the Pilot to perform a take-off from the ground and maintain a hover where the Pilot should practice left and right 360 degree turns. The IP will direct the Pilot to land the aircraft and return the collective to the full down position (care must be taken by the IP to ensure that the Pilot does not “dump” the collective when contact is made with the ground which will result in an overspeed). Repeat until the Pilot can easily maintain NR within limits while taking off to a hover, landing from a hover, while making 360 degree turns at a hover and while landing from a hover.

STEP-2  (FADEC fails at a hover)

While in the AUTO mode, the IP will direct the Pilot to actually watch the throttle while he/she makes a throttle reduction to the appropriate position using the slippage mark for reference. Once the Pilot can make a smooth, quick reduction to the correct position while looking at the throttle, the IP will direct the Pilot to practice the initial reduction without looking and then glance down to “fine tune”. (This is how a pilot should react should a real failure occur) Repeat until the reduction is smooth and controlled and can be made in approximately two seconds. (Two seconds is faster than the HMU pistons can extend at normal power settings required for flight) The IP will place the FADEC switch from AUTO to MAN. The Pilot will react by making the necessary throttle and collective inputs to gain NR control and maintain it within standards. After the Pilot has established positive control of NR, hovering turns and landing from a hover may be practiced. The second variation here is to announce to the Pilot that the FADEC has failed in the fixed flow mode. 

The Pilot will reduce the throttle to the appropriate position and then direct the IP to place the FADEC switch from the AUTO to the MAN position and make the necessary throttle and collective inputs to gain control of and establish the NR.

STEP-3 (FADEC fails in flight)

Training in cruise flight is the next logical step. Begin at 80kts, straight and level at an altitude that will allow sufficient time to recover should the need arise. (The same approximate altitude that would be used to conduct a simulated engine failure at altitude would be appropriate). The IP will switch FADEC to the MAN position. The Pilot will react accordingly by making the necessary throttle and collective inputs to gain NR control and maintain it within standards. Once the Pilot has gained manual throttle control and is straight and level, the IP will direct the Pilot to decelerate to 40kts and then accelerate back to 80 kts. This requires the Pilot to correlate throttle and collective movements through power changes. Initially it may take several minutes and several miles to accomplish this procedure. Repeat until the Pilot can complete the entire step in approximately the time and distance equal to the standard downwind leg of a traffic pattern.  

If a Pilot is unable to perform step 3 to standard he/she will NOT be able to perform a VMC approach. Do not progress to step 4 unless the Pilot is proficient in step 3.

Step-4 (Taking FADEC failure to the ground)

This step is simply the culmination of training conducted so far. Step-4 should be conducted while flying a standard rectangular traffic pattern to a large clear area. A flight strip or runway type environment is ideal if readily available. The final approach path and landing area must be familiar to the IP and clear of obstructions/obstacles before FADEC manual throttle operations are attempted. For this reason and for practice, the IP should direct the Pilot through a simulation of step 4 while in the AUTO mode prior to conducting it in the manual mode. At approximately the mid-downwind point, at 80kts, straight and level, the IP will place the FADEC in the manual mode. The Pilot will react accordingly by making the necessary throttle and collective inputs to gain NR control and maintain NR within standards. The Pilot should maneuver the aircraft so that it is on final at approximately 40-45kts, straight and level, in trim, and at the appropriate altitude before beginning the approach. The Pilot should know his 3ft and OGE hover power required in order to make comparisons with torque throughout the approach to help assist in anticipating power changes. The Pilot should also be aware that the VSI is a good tool to indicate impending changes in altitude and/or approach angle. Once the approach angle has been intercepted and the approach has begun, the transition through ETL is the largest single power change that the Pilot will have to make. 

This power change should be planned to occur at an altitude so that there is opportunity to react and recover should the Pilot make inappropriate control inputs. Initially, the Pilot should be directed to fly through ETL at approximately 250ft AGL and never lower than 100ft AGL depending upon the experience of the Pilot regardless of the approach angle used. Once the Pilot negotiates ETL and the corresponding power change, he/she need only hover down the approach path to the desired termination. The IP will terminate the approach if: 1) The aircraft is not below ETL by the altitude directed by the IP. 2) The Pilot accelerates back above ETL. 3) The approach progresses so that the intended landing area can no longer be safely made.

NOTES

1. Throughout FADEC training, the IP will emphasize basic flying skills by teaching the pilot to anticipate power and control requirements and, whenever possible, by separating those requirements in order to simplify the task being flown. Example: If the pilot needs to descend and decelerate, he/she should attempt to accomplish one and then the other, ie., descend and then decelerate or decelerate then descend. The pilot should be taught to anticipate power changes and demands and to adjust the throttle and NR to “lead” those changes accordingly.

2. It is imperative that the pilot understands that his/her initial response to the FADEC tone is to always reduce the throttle to a position that intelligently coincides with the 75-degree Index mark. There is no negative result if the pilot reduces the throttle to the appropriate position even if FADEC has not failed because FADEC in the AUTO mode will not react to that amount of throttle reduction.

3. The second variation of inducing a FADEC failure at a hover or at altitude is for the IP to announce to the pilot that the FADEC has failed in the fixed flow mode. The pilot will reduce the throttle to the appropriate position and then direct the IP to place the FADEC in the MAN mode after which he/she will make the necessary throttle and collective inputs to gain control of NR. The pilot will describe to the IP the symptoms of a FADEC failure to the fixed flow mode.

4. The crew briefing conducted will include the following concept: If the IP takes the controls and announces “I have the controls” for any reason when the FADEC is in the MAN mode, the pilot will immediately prepare to press the FADEC button should the IP request that FADEC be placed back into the AUTO mode.

5. During training/evaluations, if the aviator has not demonstrated proficiency in FADEC manual operations to an IP/SP in the previous 6 months, the training/evaluation will be conducted I/A/W this 4 step process.
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