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CFR Titlel4, Part33 AIRWORTHINESS STANDARDS: AIRCRAFT ENGINES
§ 33.28 Engine control systems.

(1)

(i) Aircraft-supplied electrical power.

(1) The applicant must design the engine control system so that the loss, malfunction, or
interruption of electrical power supplied from the aircraft to the engine control system will
not result in any of the following:

(i) A hazardous engine effect, or

(i) The unacceptable transmission of erroneous data.

(2) When an engine dedicated power source is required for compliance with paragraph
()(1) of this section, its capacity should provide sufficient margin to account for engine
operation below idle where the engine control system is designed and expected to recover
engine operation automatically.
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Example of redundancy options

Torque summing

Velocity summing

Electrical switching

mechanical magnetic for failover
‘:Li‘ ] - - 18] - h motor
inverter |_[ motor }g‘ Y T T E'z] inverter | ¢ i
- - 13 m;hd;inl;al % W“hss\/l;((::f[\ncal
Redundancy Active/Standby or Active/Standby or Active/Standby or Active/Standby
system state Active/Active Active/Active Active/Active only

Jamming point

Gear and Clutch

Jamming free;

Jamming is isolated

Jamming free;

for direct drive use by differential for direct drive use
only mechanism only
Time to Failover | Long; clutch travel Very short A/A: Short © Long; switching and
time A/S: Long; brake transferring time
travel time
Electrical single | Non Non Non Electrical switch
failure point
Mechanical Output gear Motor bearing Output gear Motor bearing
single failure assembly assembly
point
Servo Position | Force-fighting™, Force-fighting®™, Equalizing ™ Non )
controll- Equalizing Equalizing of the motor load
ability - . . .
issues Velocity | Equalizing Equalizing Equalizing ™
of the motor load of the motor load of the motor load

Note (*): Cooperative system behavior is possible.

(**): AJA only, A/S is equal to single system. (***): Controllability is equal to single system.
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