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EVENT: C4104
DISCUSS ITEMS:  Engine failure during takeoff, dynamic engine cut, ditching—power on, right-hand pattern, simulated single engine (SSE) at altitude, and engine system/malfunctions.
Engine failure during takeoff – Always consider the possibility of an actual engine failure during the takeoff roll. The PAC should maintain directional control, immediately reducing power to idle and calling “Abort.” Bring both power levers just aft of the flight idle detent, and utilize brakes with a single pumping action vice a sustained application to bring the aircraft to a safe stop on the runway. Utilize single-engine reverse by slowly easing the operating engine into reverse. Counteract yaw with rudder while braking and scanning toward the end of the runway for alignment. If yaw becomes excessive, reduce or discontinue reversing and stop with brakes. Do not lock the brakes. Following a single-engine abort and with the aircraft safely stopped on the runway, secure the failed engine. Do not attempt further taxi on one engine. This procedure is not practiced in the aircraft.

Dynamic engine cut – The dynamic engine cut simulates an engine failure immediately after takeoff with a windmilling prop. It allows practice of critical single engine skills at a safe altitude. Emphasis is on heading and airspeed control, minimum loss of altitude, and completion of emergency checklist items. 

Begin on a numbered heading at 150 kias with prop sync off. Maintain level flight prior to setting a takeoff attitude Utilize the following steps:

Altitude

 
minimum 5000; AGL

Power 
300 ft-lbs. Trim 2 degrees up and do not re-trim until after rotation. Utilize pitch to maintain altitude as airspeed bleeds off.

Flaps


Up (normal takeoff conditions)

Gear


Down. Landing Checklist complete.

Props


Full forward

Takeoff at 95 kias, smoothly apply takeoff power and rotate to the takeoff attitude (7-10 degrees up). Maintain heading. Anticipate the need for right rudder with power application.

NOTE: IP will not call “Go” as airspeed approaches 95 kias. Once takeoff power is set, the IP will call “Rotate.”

At a speed above 91 kias (VSSE) the IP will pull one power lever to idle, simulating an engine failure. Raise your hand slightly when you feel the IP pull a power lever back; do not grip the power levers so tightly the IP cannot move the control. Do not attempt to anticipate which engine will be failed. An actual engine failure will be a surprise and require prompt recognition and action. 

Primary scan should be outside on the horizon. Pick a point (cloud) to assist in controlling yaw. Immediately stop the yaw utilizing rudder and aileron while lowering the nose to the horizon. Substantial rudder pressure will be required. Bank to a maximum of 5 degrees into the operating engine. Execute the following procedures:

1)  Power



As required. Check maximum on the operating engine.

2) Gear




Up.

3) Airspeed
As required. At 102 kias raise the nose to stop any altitude loss and accelerate to 110 kias if possible.

Identify the failed engine utilizing engine instruments (torque, ITT, N1, fuel flow) and rudder pressure. Your foot working hard to maintain heading is on the same side as the operating engine. Your non-working foot (“dead foot”) is on the same side as the dead engine. Do not look at the power levers to initially determine which engine has failed. During an actual engine failure they would both be matched.

4) Emergency Shutdown Checklist

Execute

Hold the checklist momentarily after executing the first three memory items, pull the props back to 1900 RPM, reset maximum power, then continue the checklist if malfunction is fuel or fire related. Otherwise transfer communications to CP, declare an emergency, and address the Dead Engine Checklist. The maneuver is complete when trimmed at 110 kias (minimum 102 kias), established on takeoff heading, and the Emergency Shutdown Checklist has been executed.

Ditching—power on – Simulated ditching allows practice of procedures required to successfully complete a water landing. Waveoffs following a simulated ditch shall be initiated no lower than 4000’ AGL utilizing both engines. The instructor shall fly ditch recoveries. The maneuver is complete upon simulated water impact. “Sea level” will be designated by the instructor (usually the bottom of the block). NATOPS discusses how to select an appropriate ditch heading. The weather information packets for operational flights usually contain recommended ditch headings for use when the crew can not see the water surface. You should use all information available to select a ditch heading, but due to the limitations imposed by the Seagull blocks, the IP may have to give you a ditch heading that will allow sufficient airspace to complete the maneuver. Ditching is most likely to be caused by an uncontrollable fire, fuel starvation, or dual engine failure. If ditching due to a low fuel state, complete the maneuver while power is still available on both engines. The following must be carefully managed for a successful ditch:

NOTE: NATOPS provides an excellent discussion on ditching technique. The Ditching Checklist does not need to be memorized. General quizzing by instructors is encouraged, but students are not expected to memorize these items.

1. Wings Level/Heading – It does not do any good to fly a perfect ditch if the airplane hits a wave head-on. Ensure wings level prior to impact. A couple of degrees off heading will not make much difference, but cartwheeling on impact could prove fatal.

2. Rate of descent – The airframe will absorb much of the impact, but not all of it. Excessive rates of descent greatly reduce the survivability of the ditch. The vertical deceleration will be almost instant on water impact. The greater the rate of descent, the higher the instantaneous G-load experienced by the crew.

3. Airspeed – Do not get slow. The recommended airspeed provides a safety margin to ensure controllability of the aircraft. Since the aircraft decelerates in the horizontal over a longer period of time, slightly higher airspeeds are still survivable.

If power is available, there is no reason to hit the water out of the parameters. If your ditch is not looking good, add power, climb up a couple hundred feet, and start over.
Power available (both engines) – This situation would most likely be caused by a fuel problem (leak, poor planning, getting lost). Descend at a comfortable rate as you turn to the ditch heading. Complete the ditching checklist and follow NATOPS ditching techniques. Remember, nose attitude controls airspeed and power controls rate of descent. The VSI lags, so concentrate on airspeed, allows the VSI to settle out and make required power adjustments. Utilize trim so the aircraft does the work.

Power available (single engine) – May be caused by an uncontrollable fire or other catastrophic engine failure. Time may be more critical since the fire may damage flight control and/or structural integrity. Make an emergency descent as appropriate (if you are already close to the water a full blown emergency descent might increase your workload unnecessarily, but do make an effort to get down quickly). Select a ditch heading and complete the Ditching Checklist. Follow the NATOPS ditching technique. The single-engine ditch is essentially the same as the two-engine ditch. Power still controls rate of descent and nose attitude still controls airspeed. Keep the ball centered.

Power off – The first priority after a dual engine failure is to attempt to regain the use of one or both engines. The altitude/airspeed at the time of the power loss will determine if this is an option. There are two airspeeds of concern to power off glide. Maximum range glide is 130 KIAS. Maximum endurance glide is 102 KIAS. Use nose attitude to slow to the appropriate airspeed. At low altitude you may have to slow to 102 KIAS (an overtemp may occur on the restart if N2 falls below 2200 rpm. Attempt a restart with the appropriate checklist. If the restart is unsuccessful, use your nose attitude to transition to max range glide (130 KIAS) as you complete the Emergency Shutdown (minimum first three items as altitude permits) and Ditching Checklists. Follow the NATOPS ditching technique. The idea is to trade airspeed for rate of descent.
16.11 DITCHING TECHNIQUE
16.11.1 Power Available (Both Engines)
1. Gear - - UP.
2. Flaps - - APPROACH.
3. Rate of descent, 100 feet per minute (fpm) during final stages of approach (last 300 feet utilizing radar
altimeter).
4. 90KIAS.
Note
If a no-flap ditch is required, increase airspeed to 100 knots. 

16.11.2 Power Available (Single-Engine)
1. Gear - - UP.
2. Flaps — APPROACH.
WARNING
In the event of single-engine full-flap ditchings, abnormally high power requirements resulting from the use of full flaps will result in marginal controllability at all but minimum gross weights. Reconfiguration from full flaps to APPROACH flaps may result in settling and/or stall. The use of APPROACH flaps is strongly recommended in single-engine ditchings.
3. Rate of descent, 100 fpm during final stages of approach (last 300 feet utilizing radar altimeter).
4. 91 KIAS.
Note
If a no-flap ditch is required, increase airspeed to 100 knots.
16.11.3 No Power Available
1. Gear - - UP.
2. Flaps - - UP.
3. Rate of descent should be such that airspeed be maintained at 130 knots (maximum glide KIAS) until approximately 200 feet AGL. At this time, transition should be made to approach flaps allowing airspeed to bleed off with a slight noseup attitude prior to impact by using radar altimeter or any visual reference to the water surface. Water entry should be at a minimum airspeed of 90 knots with a maximum rate of descent of 500 fpm.
Note
· Flaps and/or radar altimeter may be inoperative because of no generators
and low battery voltage.
· If a no-flap ditch is performed, adjust airspeed to enter the water at
approximately 100 KIAS with a maximum rate of descent of 500 feet per
minute.
It is essential that an attempt be made to control the attitude of the aircraft throughout the ditching until all motion stops.

WARNING
Do not unstrap from the seat until all motion stops. The possibility of injury and disorientation requires that evacuation not be attempted until the aircraft comes to a complete stop. Evacuate the aircraft through the emergency exit or airstair door. Take the liferaft and first-aid kit. See paragraph 16.13 for information on raft inflation.
WARNING
Do not remove the raft from its carrying case inside the aircraft. Do not inflate raft before launching. Pull inflation ring to inflate the raft.
CAUTION
Keep liferaft away from any damaged surfaces which might tear it. Tie down first-aid kit in the center of the raft to prevent it from being lost in case the raft capsizes. After all personnel have been evacuated, move raft out from under any part of the aircraft which might strike them as it sinks. Remain in the vicinity of the aircraft as long as it remains afloat.
Right-hand pattern – Similar to the left-hand pattern. On downwind, utilize a similar position to the AOA probe to maintain desired position (half way between wing edge and fuel filler cap). Ask the IP to call the 180.
Simulated single engine (SSE) at altitude – Use the following procedures:
“Power – UP, Rudder – UP, Clean – UP, Speed – UP, Checklist”

1) Power – as required 
2) Gear – up 
3) Airspeed – as required (VXSE) 102KIAS or (VYSE) 110KIAS.  If autofeather system is ‘armed,’ retarding either power lever before the feather sequence is completed will deactivate the autofeather circuit and prevent automatic feathering.  
4) EMERGENCY SHUTDOWN CHECKLIST –  
*1) Power lever – Idle

*2) Propeller – Feather

*3) Condition lever – Fuel cutoff.  
If fire or fuel leak, continue checklist.  If not, proceed to dead engine checklist. 

*4) Firewall valve – closed 
*5) Fire extinguisher – as required

*6) Bleed air – closed 

7) Dead engine checklist – as required. (A positive rate of climb can’t be achieved in any configuration with the inoperative engine prop windmilling).
Engine system/malfunctions –


System

1. Engines

a. Two PT6A-34B turboprop engines rated at 550SHP

b. Reverse flow, free turbine type, three-stage axial, single-stage centrifugal

c. Accessory gearbox driven by the compressor shaft

d. Outside air enters the cowling air intake, flows through a plenum chamber into the three-stage axial compressor and centrifugal compressor, forced through diffuser vanes, and turned 90° into the combustion chamber.

e. Air is mixed with fuel and ignited by two igniters initially, then self-sustaining.

f. Burning gases reverse in direction, pass through nozzle guide vanes to the compressor turbine and then to the power turbine.
g. A two-stage planetary reduction gearing provides a 15:1 reduction and imparts torque from the power turbine to the prop shaft.

h. After passing through the power turbine, gases are discharged as exhaust.
i. Axial compressor most effective at low rpm, centrifugal at high rpm.

2. Engine cooling

a. Forward engine compartment cooled by air entering the exhaust stack cutouts and exiting through louvers behind the cutouts

b. Accessory section cooled by air entering from the forward engine compartment and exiting through a flush vent on the left side of the cowling.

3. Ice protection

a. Ice vanes can be lowered that provide a sudden turn in airflow prior to entering the plenum chamber. Snow and ice are removed by virtue of their inertia.

4. Engine fuel control

a. Engine driven pump, FCU SCU, a common manifold, and 14 fuel spray nozzles. A drain valve bleeds off residual fuel to the collector tank after engine shutdown or aborted start.

b. An electrically operated collector pump returns fuel to the tanks when the internal float switch is activated. Protected by FUEL DRAIN COLLECT PUMP CB.

c. FCU is a hydromechanical computing and metering device. Controls power by adjusting N1 speed, which in turn is controlled by varying the amount of fuel injected. The condition lever to FUEL CUTOFF closes off fuel from the start control unit.
d. Oil-to-fuel heater maintains fuel temp between 70°F and 90°F.

e. Purge solenoid valve opens during the starting cycle to send trapped fuel vapor through a vent line back to the nacelle tank. The valve is electrically connected to the ignition system.

f. Engine-driven fuel pump mounted on the accessory section. Depends on fuel for lubrication and cooling so limited to 10hrs TBO when not boosted by electric boost pump.
g. At less than 3500’ PA, N1 idle is a constant. Above, N1 idle can be as high as 83%.
h. In the flight idle range, power levers control N1 speed. In beta (15 to -5), power control blade angle. In reverse (-5 to -11) power controls N1 speed and blade angle.

5. Starting System

a. Generators provide 250amp/28VDC output.

b. Starters draw 700 amps initially, then drop to 300 amps as the engines reach 20% N1.

c. STARTER ONLY switch motors the starter, while IGN&ENG START rotates the starter, energizes the igniter plugs, and activates the IGN IND lights.

d. Compressor progressive bleed valve bleeds off compressor pressure to prevent compressor stall or overtemp. Open at low rpm, starts to close at 62% N1 and fully closed at 75% N1.

e. Autoignition when armed actuates at 410 +/- 50 ft-lbs.

6. Oil Supply

a. 14 U.S. quarts (9 quarts in the tank)
b. 1 gear-type oil pump and 4 scavenger return pumps.

c. Oil pressure regulated by a pressure relief valve that returns excess oil to the oil tank.
d. Engine torquemeters indicate torque from a movable ring gear in the RGB that meters an oil orifice. As torque increases, oil pressure across the orifice increases proportionately, which is measured by a 26 VAC signal.

See NATOPS for malfunctions. 
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