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LESSONS LEARNED FROM ACTUAL C130J INCIDENTS

SOFT PANEL OPERATION

Situation:  You’re TDY at Davis Monthan AFB and when starting the number 3 engine you do not see a green start light nor do you observe NG increasing.  Within seconds of noticing this, you hear the aural tone for an ACAWS advisory and see the message “ENG 3 PNL FAIL.”  What course of action should you take?

Solution:  Stop the start in accordance with the flight manual (see START MALFUNCTIONS for more discussion on this topic).  The condition is a loss of communication between the MC and the #3 engine start switch. The ACAWS crew action directs use of the soft panel and states that the red indicator lights in the fire handle are inoperative.  Fire handle functionality is normal and an ACAWS alert of a fire is a valid indication.  

What is the guidance regarding use of soft panels in this situation?  Where can this guidance be found?

Ans: TO C-130J-1-4, Part 3J and FCIF#02-01-05 (FCB) contain most of the guidance for soft panel use. Stress that aircraft commander’s must exercise judgment when electing to continue with hard panel failures since the use of soft panels may, in certain cases, increase crew workload.  If more than two soft panels must be operated for flight, a waiver is required (Annex C, Chap 4).  Also emphasize that soft panels, when selected ON, will not be turned off for the remainder of the flight.  Even in this example, where the start switch for the remaining engines may be functional, the soft panel should be left ON and used to start all engines (ensures that if #3 must be shutdown, the soft panel will have control for placing the start switch to stop).  

Can you attempt to recover hard panel operation?  If so, how?

Ans:  FCIF #02-01-05 contains guidance on how to recover a hard panel.  Leave the soft panel in control through power down; accomplish all normal checklists.  Reboot the aircraft and complete all checks through the POWER UP checklist—don’t proceed past this checklist until determining whether the hard panel has regained functionality.  Make all hard and soft panel switch selections/settings identical and attempt to turn the soft panel OFF.  If a “CHK HARD PNL” or associated hard panel fail/fault message does not appear, press “VERIFY OFF”.  This normally indicates that the hard panel has regained its functionality.  

Does the “CHK HARD PANEL” message appear every time you attempt to turn a soft panel OFF?

Ans: NO.  It only appears when the MC determines that a mismatch between hard and soft panel switch settings/selections exists.

MISSION COMPUTER FAILURE

Situation:  While enroute to Bangor, ME at FL 250 above a solid overcast you hear the tone for an ACAWS Caution and observe an “MC 1 Fail” message.  At the time, the digital map was displayed on HDD 2 and HDD 1 was in the Nav/Radar format with a flight plan and weather overlay. 

What will happen to the presentation on HDD1 and 2 when MC1 Fails? What functionality, if any, is lost when an MC fails? 

Ans: HDD2 will automatically present the Engine Display format to alert the crew to the MC1 Fail caution.  HDD 1 will remain in the Nav/Radar format but will no longer present weather video (an associated “HDD 1 VIDEO LOST” should appear.  

Normally, an MC Fail annunciation indicates one of two things, (1) the MC has failed or (2) the MC has shutdown due to a data bus failure and is no longer controlling its buses.  The remaining MC automatically picks up all of the aircraft buses to provide nearly full functionality to the crew (LPCR/Digital Map video will be lost on the respective side). The crew action now includes opening the MC (1 or 2) mechanical circuit breaker on the aft side of FS 245 and the associated ECB via the CNBP.  These steps have been added to ensure that, in the remote case of partial MC failures, the partially failed MC will not attempt to regain control of its buses.  In addition, the crew action calls for reducing the number of waypoints in the active flight plan to less than 25 (or disable the DIG MAP by pulling ECB 215) and ensuring only one HDD has a flight plan overlay.

A recent incident has brought to light multiple failures that may occur and are not addressed by the flight manual.  In one case, following an MC1 Failure, a partial failure of the Left Avionics Data Bus occurred.  The resulting ACAWS were numerous and intermittent and the functionality of several components/switches was not intuitive.  Changes have been made to the Dash 1 to address the lessons learned following this incident.  They pertain to landing gear abnormal operations and may be discussed at this time.

POWER LEVER MANAGEMENT

Situation: You are the PM on a guard lift mission to Pocatello, ID (elevation 4400 feet).  Approximately 25 nm east of the field you are cleared for a visual approach.  The PF manages the aircraft’s energy poorly and finds him/herself higher than normal and fast when rolling out on final.  The PF finally recognizes the problem and aggressively brings the power levers to flight idle and calls for “flaps on speed to 50 percent” while holding the nose up to bleed off airspeed.  After setting the flaps to 50, he directs you to lower the gear and run the checklist. While looking down at your checklist, you feel the airplane push over forcefully and begin to shake violently and yaw toward the left and nothing can be heard above the noise of the engines.  What do you suspect has happened?

Ans: Most likely, the PF has inadvertently moved the power levers into the ground range and the speed has decreased below 145 KTAS thus allowing the propeller blades to move into the ground range as well.  The yawing tendency is most likely the result of the #4 propeller blade angle trailing slightly behind the other three engines and not entering the ground range at the same time.  Although the C-130J does possess a physical flight idle “gate”, it is slightly smaller (1/4 inch) than the gate in the C-130 E/H.  The smaller gate and the position of the quadrant make it easier for old C-130 pilots to inadvertently move the power levers below FLT IDLE.  Recovery is made by advancing all power levers rapidly toward TAKEOFF and maintaining directional control with rudder and aileron.  

Does the C-130J have a feature to “lock-out” the BETA range of operation?  If so, how and when does it operate?

Ans: NO, it does not have a BETA “lock-out” feature.  Anytime the power levers are brought below FLT IDLE and the speed decays to approximately 145 KTAS, the propeller blades can enter the BETA range.  If this occurs, depending on the region of flight, the results can vary from aircraft loss to propeller over speed/damage and AC generators tripping off-line.  Loss of AC power on the runway results in loss of anti-skid braking.  Several appropriate power lever techniques can be discussed.  Do not apply a lifting force to the power levers as they are retarded towards flight idle.  A micro-switch in the power lever quadrant closes the BETA enable circuit when the power levers are raised over the flight idle gate.  One appropriate technique is to exert a small downward force on the power levers as they are moved aft toward flight idle.  Also, an open hand technique, where the fingers are not wrapped around the power levers will prevent any tendency to raise the power levers when they are in the flight idle position.  As always, plan to stay ahead of the aircraft and manage workload smartly to prevent this from happening.  

GENERAL SITUATION

You’re the AC/copilot on a routine “trash hauling” mission originating at Fort Leonard Wood, MO and proceeding to Pope AFB, NC.  You have 40,000 lbs of fuel and a total gross weight of 125,000 lbs for takeoff.  At Pope you’re scheduled to upload 12 civil engineers and a P-4 fire truck weighing 18,000 lbs.  From Pope AFB you’ll proceed to Eglin AFB, FL.  Gross weight departing Pope AFB will be 130,000 lbs.  From Eglin you’ll return to Martin State with a GW of 105,000 lbs and no cargo or passengers.

APU OPERATION & EMERGENCY SHUTDOWN

Fuel is gravity fed from the #2 main tank to operate the APU

The APU START light should extinguish at approximately 50% RPM.

The APU starter duty cycle is limited to 1 minute on/4 minutes off.

Maximum continuous EGT is 680 C.  If EGT exceeds 710 C for longer than 3 seconds, the APU OVERTEMP ACAWS alerts the crew to reduce APU loading.

The APU automatically shuts down for fire, tachometer generator loss, low oil pressure, and APU RPM above 110 percent.

The APU must be on speed and warmed up a minimum of 1 minute (4 minutes for Cold Weather Procedures) before applying a bleed air load.

The APU must be allowed to stabilize a minimum of 1 minute without a bleed air load before placing the APU control switch to STOP.

Inflight use of the APU is limited to AC generator operation.  Do not attempt to use APU bleed air during flight.

Situation: You are sitting in the right seat on the flight deck monitoring an Emergency APU Start when you hear the loadmaster shout that flames are visible from the APU door.  There is no light in the APU fire handle.

Solution:  Perform the BOLDFACE for APU Fire (Even though the APU will normally indicate a fire by a light in the APU fire handle and shut itself down, the APU fire detection system is not powered during an emergency start.)

1. FIRE HANDLE
“PULLED” 



P/CP/LM

When the APU FIRE handle is pulled, the following occurs:

a. Control power to the APU start circuit is interrupted

b. APU Fuel supply shut-off valve is closed

c. APU door closes as RPM decreases to approximately 18%

d. Extinguishing AGENT switching is available

e. Fire extinguisher system directional flow valve is positioned

2. AGENT
“DISCHARGED” (IF REQUIRED)

P/CP/LM
WARNING

The agent should be discharged when the indication continues after the fire handle has been pulled, or if any other indication or malfunction is suspected which requires fire extinguisher agent.

a.  If condition persists, wait a minimum of 15 seconds after the first bottle is discharged, and then discharge the remaining bottle.

3. APU bleed air valve switch
“Closed”

P/CP/LM

4. Ground evacuation procedure
“Initiated” (if required)
P/CP/LM

START MALFUNCTIONS & PROCEDURES

Scenario:  Give one start malfunction that involves a warning and one that involves a caution/advisory.  Discuss considerations prior to doing a ground restart.
Start Malfunctions/Engine Malfunctions on the Ground generally fall into two procedural categories:  Those requiring engine shutdown via the fire handle and those requiring shutdown via the engine start switch.  For all engine ACAWS warnings (ENG X FIRE, ENG X MGT HI, and START VLV X OPEN) pull the FIRE handle first and then place the ENGINE START switch to STOP.  (135 AS SOPs) To preempt the HOT START X Caution, if MGT is observed to rapidly increase through the 6 o’clock position (approx 650 degrees C), pull the Fire Handle.  For all other engine shutdowns on the ground, including normal shutdowns and for the ACAWS cautions and advisories listed below, place the ENGINE START switch to STOP.

Cautions Using ENGINE START Switch for Shutdown
Advisories Using ENGINE START Switch for Shutdown

ENG X FAIL
ENG X NO LIGHTOFF

ENG X FLAMEOUT
ENG X NO MGT LIMIT

ENG X HP HI (HP above 4850)
ENG X OIL PRESS HI (greater than 80 psi)

ENG X MGT HI (833 C-852 C)
ENG X STAGNATED START (NG did not reach starter cutout speed within 70 secs)

ENG X NO OIL PRESS
NG X HI (between 102%-103% for more than 2 secs)

ENG X OIL PRESS LO 
NP X HI (between 101%-106% for more than 2 seconds)

ENG X VIB HI
OIL X IMPENDING BYPASS

GBOX X NO OIL PRESS


GBOX X OIL PRESS HI (greater than 250 PSI and oil temperature is 60 C or above)


GBOX X OIL PRESS LO


HOT START X (MGT is greater than 807 C for 3 seconds or more during start cycle)


NG X OVERSPEED (greater than 103% for more than 2 seconds)


NP X LO (98% or below in at least ground idle)


OIL X HOT (above 93 C or between 86 C and 93 C for more than 5 minutes)


PROP X CNTL LOST


PROP X NO 119% PROTECT (this occurs during ground start if NP is not 0%)


The FADEC automatically aborts the start for the ENG X FLAMEOUT caution, and the ENG X NO LIGHTOFF and the ENG X STAGNATED START advisories.  Besides the above cautions/advisories, place the ENGINE START switch to STOP if any of the following conditions are observed:

1. No NG within 10 secs

2. No engine oil pressure with 15 secs of NG

3. No gearbox oil pressure within 15 secs of NP

4. MGT rapidly approaches or exceeds 807 C for more than 2 seconds.  If this temperature limit is exceeded during engine start, an over temperature inspection is required.  [135 AS SOPs require the fire handle to be pulled if MGT is observed to rapidly increase through the 6 o’clock position (approx 650 degrees C).]

CAUTIONS

Starting an engine with an inoperative suction boost pump may result in damage to the engine-driven hydraulic pump.

Do not commence a start if MGT is above 175 C.  Motor the engine, if necessary, to reduce temperature.

If fuel flow was observed, motor the engine for at least 30 secs prior to attempting a restart.

NOTES

Minimum bleed air pressure for sustaining a start is 22 psi.

Start the engines in HOTEL mode for oil temperatures below 0( C.

If the engines are cold, gearbox oil pressure above 250 PSI is allowed until the engines are warm (above 60 C).

Engine starter duty cycle is 70 seconds on, 60 seconds off for 5 cycles, then a 20 minute cooling time is required.

Do not perform ground engine start if the propeller is turning to enable a successful test of the NP independent overspeed.

Before attempting ground re-starts, wait 30 secs after NG reaches zero to enable a successful test of the NG independent overspeed circuit.

Engine power is limited to idle when oil temperature is less than 0 C and to 1000 HP when engine oil temperature is less than 45 C during ground operation.

TAXI EMERGENCIES/MALFUNCTIONS

GROUND EVACUATION (As per 135 AS SOPs)

Situation: While taxiing using excessive braking, tower calls and advises you that there appears to be smoke coming from the area around your right main wheel well.  About the same time, the LM reports, “Pilot, I think we’ve got a wheel well fire on the right side.”

Solution: Stop the airplane and ground egress.

1. Set the parking brake (left side only)
(P)

WARNING

If a hot brake is suspected or main wheel well fire exists, set opposite brake only

2. Notify the tower
(CP)

2. Open the EMER DEPRESS switch (DUMP)
(CP)

4. Pull the engine and APU fire handles
(P)

5. Notify crew/passengers to evacuate

    the airplane (alarm bell, intercom, etc)
(P)

WARNING

Do not approach the main wheel area when extreme temperatures due to excessive braking are suspected.  All personnel other than the fire department should evacuate the immediate area.  The area on both sides of the wheel will be cleared of personnel and equipment for at least 300 feet.  If conditions require personnel to be close to any overheated wheel or tire assembly, the approach should only be from the fore or aft of the wheel area.

6. Turn APU/EXT PWR switch OFF 
(CP)

7. Turn BTRY switch OFF
(CP)

8. If practical, close manual oxygen shutoff valve
(LM)

9. Install Chocks (nose gear only)
(LM)

WARNING

If a main wheel well fire exists, or if hot brakes are suspected, chock the nose wheel only.

GENERATOR FAILURE

Situation: While taxiing to the runway, you receive a GEN 2 FAIL Caution.  Troubleshoot the problem.  If the generator does not come back online can you still proceed with your mission according to the Minimum Equipment List?  What bus does the #2 generator supply power to?  What generator do you expect to take the load if the #2 generator fails?

Solution:  Reset affected generator.  If generator reset is unsuccessful, set affected generator switch to OFF and monitor remaining generator loads.  The #2 generator supplies power to the essential AC bus.  In the event of failure, the APU will keep the load if it is on line (if the APU generator is on line, the APU will power the essential AC bus regardless of the ON/OFF condition of the other generators.  If the APU is off line, then the load will be transferred to engine #1 generator (same side assumes load).  If #2 generator is unavailable, flight to a destination with repair capability (KMTN in this situation), including enroute stops, may be made.

ANTI-SKID FAILURE

Situation:  During the Before Takeoff Checklist, you notice the ANTI-SKID OFF Advisory.  Troubleshoot the problem.  Besides an anti-skid malfunction, what would cause this ACAWS to appear?  If it truly is a malfunction, can you take-off, and if so, what restrictions may you have?  If you do not have anti-skid braking, what TOLD data is affected?

Solution:  Turn anti-skid on if required.  If the anti-skid switch is ON, check the anti-skid ECB (Ident 858).  If the ECB failed open or tripped, attempt reset.  If reset is unsuccessful, anti-skid will be unavailable.  Recompute takeoff and landing distances.  ANTI-SKID OFF will also be present when emergency brakes are selected, the parking brake is engaged, and when the anti-skid is selected OFF.  The anti-skid may be inoperative for flight to a destination with repair capability, including enroute stops.  However, multiple landings or formation landings should not be accomplished and assault landings are not authorized.  The availability of anti-skid affects critical field length, refusal speed, landing distance, and ground roll.

INFLIGHT EMERGENCIES/MALFUNCTIONS

In flight conditions include take-off and landing rolls above taxi speed.  

TAKEOFF ABORT (135 AS SOPs)

Prior to V1/Vr, crews will abort the takeoff for:

1. ACAWS messages that illuminate the Master Warning or Master Caution glare shield annunciator lights and sound the associated aural tone.

2. Any other safety of flight problem.

Situation:  On takeoff roll (passing 80 KIAS, TO/Refusal speed 108 KIAS), MC 1 FAIL Caution appears on the ACAWS HDD but is not accompanied by an aural alert and visual master caution annunciator.

Solution:  Continue the takeoff.  Because at higher speeds it is more risky to try to abort a takeoff for relatively minor malfunctions, the aural alert for most advisories, and the aural and visual master alerts for most caution and some warning conditions are inhibited during takeoff roll above 70 KIAS and below 140 KIAS or 400 feet radar altitude.

Situation:  On takeoff roll (passing 90 knots, TO/Refusal speed 108 KIAS), there’s an aural tone, flashing Master Warning annunciator, #4 Fire Handle illuminates, and the DOORS OPEN Warning appears in the ACAWS HDD.

Solution:  Abort the takeoff.

1. The pilot recognizing the problem will state “Reject, (brief description)” and the PF will acknowledge by stating “Reject” and initiate the abort.

2. The PF will retard the power levers toward ground idle while maintaining directional control with all available flight controls, aircraft braking, and nose wheel steering.    If the PF is the P, when transitioning to nose wheel steering, the P will transfer control of the yoke to the CP and state “Your Yoke.”  The CP will acknowledge by stating “My Yoke.”  If the PF is the CP, the CP will move the power levers to flight idle, transfer aircraft control, and allow the P to continue the abort procedure.  The P will initiate the transfer of control by stating “My Aircraft.”  The CP will acknowledge the transfer of control by stating “Your Aircraft.”

3.  The P will bring power levers to Ground Idle and pause momementarily for reverse call out.

4.  The CP will monitor fpr BETA indications and state “All Four,” “Inboards Only,” “Outboards Only” (as required).

5.  Move appropriate power levers to MAX REV.

NOTE

Pause momentarily with the power levers at GND IDLE to check for symmetric power

Forward pressure on the control wheel increases the nose wheel load and improves ground tracking.

WARNING

If directional control difficulties occur in MAX REV return power levers to GND IDLE.

5.  When the airplane is under control, the PM will perform ACAWS crew actions as appropriate.

ENGINE AND PROPELLER SYSTEM FAILURES/MALFUNCTIONS

For all engine shutdowns in flight, first pull the FIRE handle to secure the engine.  Then place the ENGINE START  switch to stop to secure the fuel boost pump. The only exception to this rule is the Crew Action for UTIL SYS PRESS HI and BSTR SYS PRESS HI (and ENG FAIL when engine is still running at idle fuel flow).  Manual fuel balancing may be required if landing is not immediate.  Single engine failures do not result in the loss of any airplane functions.  The loss of engines 1 & 2 result in the loss of utility hydraulic system functions and will require special planning and procedures.  As a rule-of-thumb, cruise ceiling is lowered by roughly 7000 feet for the loss of an engine.  Once an engine is shutdown using the fire handle, ensure the propeller feathered (NP 0-3%).  If the propeller did not feather, run the Propeller Fails to Feather checklist and observe windmilling limitations for restart.

Propeller 1 & 4 autofeather any time the FADEC detects autofeather criteria.  Propellers 2 & 3 either autofeather or remain windmilling at 100% depending on logic within the mission computer.  If the autofeather criteria occur below 15,500 feet and all three other engines are running normally, an inboard engine autofeathers after a two-second delay to give the engine time to recover.  At or above 15,500, or if another engine is shut down, the inboard engine windmills at 100%.  If all four engines flameout, this logic ensures at least one inboard propeller will be at 100% RPM to supply electric and hydraulic power.  When autofeather criteria are met, the affected engine FADEC initially attempts to maintain NG at idle.  If a flameout is detected, the FADEC initiates ignition and monitors for a relight.  If a relight does not occur before NG decreases below 56%, the FADEC automatically shuts off fuel to shutdown the engine.

Autofeather criteria is not necessarily based on the generation of particular ACAWS, but instead is based on performance parameters for NG, NP, and HP.  The FADEC will request mission computer permission to autofeather if the power lever is at FLT IDLE or above and any of the following exists:

a. Loss of propeller control (high power and NP below 73%)

b. At high power settings, low engine HP (less than 74% of commanded HP) and decelerating NG (greater than 500 RPM per second)

c. At low power settings, low NG (less than 69%)

Besides the above autofeather conditions, the FADEC automatically shuts down the engine for overspeeds:  NG exceeding 109% or NP exceeding 119%.  ENG X FAIL Caution is displayed to indicate a propulsion system failure has been identified by the FADEC.  Observe fuel flow to determine if the engine is shutdown or latched at an idle fuel flow condition.

ENGINE FAILURE ABOVE REFUSAL SPEED 

Situation: Just after rotation (Vr/Vref 108 KIAS, Vobs 123 KIAS, Vfuss 148 KIAS, Vmca2 173 KIAS, 3-engine climb 195 KIAS) and passing through 112 KIAS you get a steady red light in the #1 fire handle, an aural alert, Master Warning annunciator, and ENG 1 FIRE Warning on the ACAWS HDD.  Obstacles are a factor.

Solution: Engine fire.  Perform the Engine Failure Above Refusal Speed, perform the Engine Fire Shutdown Boldface, review Three Engine Operation, perform Landing & Go-Around with Inoperative Engines. 

The following is extracted from the 135 AS SOPs as general guidance for handling all inflight emergencies:

GENERAL
There are three distinct phases in the management of emergencies and abnormal situations. The first phase is to establish and maintain aircraft control, ensure that the flight path is clear of terrain and other aircraft, identify and verify the nature of the malfunction and accomplish the Boldface action items (if applicable).  The second phase consists of completing the remainder of the ACAWS crew action items, reviewing engine-out considerations; determining a course of action (i.e. continue, mission abort, return to base/divert field, etc.) and briefing the plan to the entire crew.  The third phase consists of monitoring/managing degraded systems and, if necessary, preparing for an unscheduled landing.

If the augmented crew station is occupied or additional crewmembers are available, the AC shall employ this resource, at his/her discretion, based on the urgency of the situation and the training and experience of the additional crewmember.

Immediate Actions and Stabilization

When an emergency/abnormal situation arises, the PF will keep the controls and maintain a safe flight path with respect to terrain and traffic until the immediate action items are accomplished. 

Below 1000 feet AGL, the PM will announce the nature of the malfunction (e.g. “Engine Failure”), back up the PF and perform crew duties such as gear/flap retraction, etc. 

Above 1000 feet AGL, the PM will read the ACAWS message text and refer to the checklist or, if no ACAWS message exists, state the precise nature of the problem. The PF will verify and verbally confirm the ACAWS message/abnormal situation (e.g. “I confirm, Gearbox 1 No Oil Pressure”). This step is particularly important for engine malfunctions since the ACAWS message text may not stay displayed after the engine is shut down. The AC will then call for the appropriate checklist or crew action, including Boldface (if required). 

Recommended Practice: During analysis, the PM should consider selecting a PFD to provide back up to the PF and aid in situational awareness.

After stabilization, in most cases, the AC should establish himself/herself as the PM. This optimizes his/her ability to direct crew actions and use all available resources to manage the situation and make sound decisions. The AC may exercise his/her authority to take control of the aircraft at any time and will clearly announce this decision.

Follow-Up Actions and Decision Making 

Engaging the autopilot (if available) may help to reduce overall workload and is recommended in most cases (refer to the Dash 1 for autopilot limitations). The PM (normally the AC) will complete any remaining ACAWS action items; manage communications and direct crew actions as required. As time allows, the AC will seek crewmember input, consider alternatives and choose an appropriate course of action. This plan will be briefed to the crew who will ensure they understand their roles and voice any concerns they may have. It is important to re-evaluate the chosen course of action as the situation unfolds. As always, the AC has the ultimate authority and responsibility for the safe conduct of the mission.

Managing Degraded Systems and Making Unscheduled Landings 

The AC shall direct crew actions to manage/monitor the degraded systems and prepare for an unscheduled landing if necessary. The AC must decide whether it is more appropriate to continue as the PM or to take control of the aircraft.  The AC must ensure that any deviation from normal procedures is fully briefed and that contingencies are considered.

ENGINE FAILURE ABOVE REFUSAL SPEED

1. PF continues takeoff.

2. If still on the runway, PF maintains directional control and wings level with rudder and ailerons.

3. PF rotates to the target pitch attitude.

WARNING
Rotating at significantly less than 3 degrees per second or rotating to a pitch attitude significantly below the target may delay the liftoff and result in not clearing obstacles.

4. PF captures Vobs and initially climbs at this speed until clear of close-in obstacles.

5. PF initially establishes 2-5 degrees angle of bank into operating engines and then adjusts angle of bank and rudder pedal forces for zero side slip.

6. PF applies rudder trim to reduce rudder pedal forces and to increase margin above Vmca.  With rudder trim properly set, enroute climb speed, one engine inoperative, is above Vmca2, even in low boost with the flaps up.

7. When safely airborne with a positive rate of climb, PM (not necessarily copilot) raises landing gear.

WARNING

Retracting gear and flaps simultaneously increases Vmca due to the reduction in available hydraulic pressure to the rudder booster assembly.

8. After gear is up and clear of all close-in obstacles, PF lowers the nose, as necessary, to continue climbing and accelerating toward 3 engine climb speed.

NOTE

The climb-out angle at Vobs, as indicated by the climb/dive marker, should be reduced approximately in half to climb and accelerate.

9. PF/PM retacts flaps as follows:

a. If predicted climb-out flight path is not required, raise the flaps passing Flaps Up Safety Speed (FUSS Vobs+25 but not less than 135 KIAS)

b. If predicted climb-out flight path is required:

(1) Less than 100,000 lbs:  Raise flaps passing FUSS.

(2) 100,000 to 140,000 lbs:  Begin flap retraction at 135 KIAS and end at FUSS.

(3) More than 140,000 lbs:  Raise flaps in 10% increments for each 5kt increase in airspeed, beginning at Minimum Flap Retraction Speed (Vobs + 5) and ending at FUSS.  This procedure will prevent the airplane from settling during flap retraction at heavy gross weights.

10. PF reduces power to maximum continuous after flaps are retracted.

11. PM performs ACAWS crew action.

ENGINE FIRE SHUTDOWN

1.  FIRE HANDLE - 

“PULLED”


PM

2.  ENGINE START SWITCH – 
“STOP”


PM

3.  AGENT - 

“DISCHARGED” (IF REQUIRED)
PM

WARNING

The agent should be discharged when an indication continues after the fire handle has been pulled, or if any other indication or malfunction is suspected that requires fire extinguisher agent.  If condition persists, wait a minimum of 15 seconds after the first bottle is discharged, and then discharge the remaining bottle.

NOTE

If a propeller continues to rotate above 3% NP, refer to Propeller Fails to Feather procedure.

4.  X FEED switch - 

“Closed”


PM

12. PF climbs at 3-engine enroute climb speed.

Considerations:  Consider leaving flaps at 20% until reaching 3 engine climb speed.  Positioning the flap lever to less than 15 percent will increase minimum control speeds due to a reduction in available hydraulic pressure.  High rudder boost pressure can also be obtained by raising the flaps, pulling the WING FLAP CNTL ECB (Ident 485) and then moving the FLAPS lever from UP to 20%.   Once obstacles are cleared and at the desired altitude, consider pulling symmetrical engine power lever back to flight idle to make aircraft control easier.

APPROACH AND LANDING WITH ONE ENGINE INOPERATIVE

100% flaps landing is recommended because the power lever transition to GND IDLE is easier to control at low speeds.  If weather or runway distance permit, do not extend FLAPS lever to more than 50% until landing is assured.  This provides an easier configuration for a go-around.

1. PF flies a normal approach using normal speeds (170 KIAS downwind, 150 KIAS base)

WARNING

Steep turns into the failed engine at or below approach speed are not recommended.  Turns up to 25 degrees angle of bank can be accomplished, but power additions in the turn must be made slowly with coordinated rudder.  Angle of bank may have to be reduced or airspeed increased before full power can be controlled.

NOTE

When slowing below 210 KIAS for an approach, 20% flaps (high rudder boost) can be selected to provide larger margins above one engine-out Vmca and to pre-set the best configuration for a second engine failure on the same side.  High boost must be set by 135 KIAS, the worst one engine-out Vmca with low boost.

2. PF centers RUDDER trim on final prior to touchdown.

3. PM sets FLAPS lever to 50% until landing is assured.

4. PM puts GEAR lever down.

5. PF uses brakes and nose wheel steering as required to maintain aircraft control after landing.

6. PF mover all power levers to GND IDLE.

CAUTION

Blade angle scheduling at the GND IDLE power lever position is a function of indicated airspeed and is designed to make engine out stops easier to control.  The benefits of this scheduling are not available if the power levers are brought below FLT IDLE above 115 knots.  If possible, avoid moving power levers over the ramp above 115 knots when crosswinds from opposite the failed engine side are above 15 knots.

7. PF moves symmetrical engines to MAX REV.

WARNING

Reverse thrust on asymmetrical engines may cause the airplane to veer off to one side.

Question:  If an engine out landing is required in crosswinds, do you place the shutdown engine on the same or opposite side from where the wind is coming for better directional control on the runway?

Answer:  Wind from the shutdown engine side is much better for directional control on the runway, but will make the wing down, top rudder correction for runway alignment more difficult.

Question:  If #2 engine subsequently fails (and both propellers are feathered) what systems would be lost and how would load sharing change between the remaining generators?

Answer:  The utility hydraulic system would be lost.  The utility hydraulic system alone powers the wing flaps, main landing gear, normal brakes, and nose wheel steering (gear and flaps will have to be manually lowered, EMER brakes must be selected).  Symmetrical generators pick up the electrical loads of shutdown engines on the same side.  #3 generator will power the Essential and Main AC buses.  #4 generator will power the Left Hand and Right Hand AC buses.

Question:  Describe the speed schedule for an approach with two engines inoperative.

Answer:  Downwind 175 KIAS or Vmca2 if higher (flown at flaps 20 for high rudder boost), Base 160 KIAS when required to configure for approach and landing, Turn to Final 160 KIAS, Final 150 knots or approach speed if higher.

ELEVATOR TRIM TAB SYSTEM FAILURE

Situation:  During takeoff from Fort Leonard Wood, you observe an uncontrollable pitch down after bringing the flaps up.  Weather conditions do not favor windshear.

Solution:  Runaway elevator trim tab.  PF holds ELEV TRIM switches nose up and pulls yoke up while reducing power to maintain control.  (PM can also be directed to come on the controls to help.)  PF moves the ELEV TAB power selector switch to OFF and then places the ELEV TAB power switch to EMER if the OFF position corrected the runaway trim.  Trim is then controlled via the pedestal mounted switch only.

HIGH MGT

Situation: While enroute to Pope AFB at FL250, MGT on the #4 engine increases to 840( C, indicated by a master CAUTION annunciation, a yellow radial line on the MGT gauge, and ENG 4  MGT HI Caution on the ACAWS HDD..

Solution: High MGT on engine #4.  Retard power lever #4 to attempt to maintain MGT below 833 C.  If MGT remains between 833 C and 852 C, in flight operation may be continued.  If MGT rises above 852 C, a ENG 4 MGT HI Warning will be displayed and engine will have to be shut down.

BLEED AIR LEAK

Situation: While enroute to Pope AFB at FL250 you hear an aural tone, master WARNING annunciator, and notice a L WING BLD AIR LEAK NOT ISOL Warning and a L WING ISOL VLV NOT CLOSED Advisory on the ACAWS HDD.

Solution: Bleed air leak detected and automatic isolation has failed.  The BA/ECS system did automatically close the #1 and #2 nacelle shutoff valves and high stage augmenters, but did not succeed in closing the left wing isolation valve.  Cycle the left wing isolation valve switch from AUTO or OPEN to CLOSE.  If unable to close the isolation valve, close the divider valve.  Select APU BLEED AIR valve close (only should be open on the ground).  Flight station air conditioning is inoperative in this configuration.  The left wing and empennage ice protection zones are inopoerative.  Avoid icing conditions.  If ice accumulation is suspected, refer to the Landing with Ice Accumulation procedure.

Question:  What are the potential sources for compressed air and what pneumatic systems are served by bleed air?

Answer:  Compressed air can be supplied to the bleed air system from the engines when they are running or from either the APU or from an external pressure source when the aircraft is on the ground.  Realize that when external air is on, the manifold is pressurized—there is no shutoff valve to isolate external air, it can only be turned off/disconnected if a problem should arise.  The pneumatic systems served are:

1. engine starting system

2. air conditioning system

3. cabin pressurization system

4. wing and empennage anti-icing

VISIBLE FLUID LEAK OR UNCONTROLLABLE LOSS OF OIL PRESSURE

Situation: On climbout from Pope, passing 8000 MSL, the loadmaster says, “Pilot, Load.  We have fluid streaming out the bottom of the #1 engine.”  You hear an aural tone, see a master CAUTION annunciator, and notice OIL QTY 1 LO Caution followed by GBOX 1 OIL PRESS LO Caution and OIL 1 HOT on the ACAAWS HDD.  #1 Gearbox oil pressure reads 100 psi, #1 Engine oil pressure is 45 psi and falling, and #1 oil temperature is 95 C.

Solution: Excessive visible fluid leak is an engine shutdown condition, as is an uncontrollable drop in oil pressure.  When you see either of these conditions, shutdown the engine by pulling the FIRE handle and placing the ENGINE START switch to STOP.  OIL QTY X LO without streaming fluid or abnormal pressure or temperature is not sufficient reason to shutdown an engine.  In the event of a gradual loss of oil you may want to shut it down to preserve the oil you have.  Later, you can restart the engine when conditions necessitate (preparation for landing is a good example).

Question:  What is the capacity of each engine oil tank and what systems does it provide lubrication for?

Answer:  20 gallons:  12 gallons for oil, 8 gallons for air.  It supplies lubrication for the engine power section and Gear Mounted Accessory Drive/Propeller Gearbox.  The oil tank also incorporates a .66 gallon dedicated reservoir for the emergency feather pump oil supply.

BIU BACKUP

After entering the BIU backup mode, the pilots will discontinue using checklist for Normal procedures and instead use the checklist found in Chapter 3 that is tailored for BIU backup mode operation and specifically addresses unique operational requirements in BIU back-up mode.  The loadmaster continues to use the normal checklist.

WARNINGS

The ATCS system is inoperative, do not set power on the outboard engines above 2350 HP unless airspeed is above 160 KIAS or above minimum power restoration speed.

The special Alert for stalls, and the stick pusher system do not operate in the BIU back-up mode.  Maintain adequate margin above published stall speeds.

The slideslip warning system does not operate in BIU back-up mode.  Avoid intentional sideslip, except when necessary for crosswind landings.

Cabin altitude cannot be monitored in BIU backup mode except for the CAB ALT ACAWS caution message.

Do not attempt to reset the BIUs

NOTE

Compute TOLD with anti-skid inoperative.

Question:  What causes BIU backup?

Answer:  Failure of both mission computers.

Question:  How is flap position checked during BIU backup?

Answer:  The flap gauge is inoperative.  Monitor airplane response for signs of flap movement when lowering flaps.  Visually verify flap position with loadmaster.

Question:  If weather conditions at the intended landing field do not permit a visual approach and landing and radar approaches are unavailable, what types of approaches can be flown and where do you set up for them during BIU backup?

Answer:  Either an ILS or VOR approach may be flown using ILS1/VOR1 .  Frequency selection is made through the CNI-MU.  VOR 1 or ILS 1 course is selected via the CNBP NAV function.  Even though CDI information is only available for ILS1/VOR1, VOR2 and TACAN1/2 can be retuned via the CNI-MU and associated raw bearing/distance information can be viewed via the CNI-MU.

Question:  How is fire and smoke detection affected by BIU backup mode?

Answer:  The fire detection system is functional but there is no smoke detection.  The fire suppression system is also fully functional.

Question:  How are radios/external communication affected by BIU backup mode?

Answer:  All radios can be retuned via the CNI-MU, but you can only transmit on whatever radio was selected on the transmission selector switch prior to BIU backup.  All Get Home Control panel functions (VHF1/UHF1) are available.

Question:  How are landing lights extended during BIU backup mode?

Answer:  The landing gera lever is fully functional and also controls the landing and taxi lights.

FUEL DUMPING / CARGO JETTISON

Situation: As you can tell already, it’s been a bad day for flying.  You had to shut down the #1 engine for a visible fluid leak (loss of oil pressure) and the #4 engine for uncontrollable MGT.  Let’s change the scenario slightly to South America and say you’re 75 miles from the nearest airfield which is at 9000 ft and are drifting down through 15000 ft, still unable to maintain altitude.  Onboard are a P-4 fire truck weighing 18,000 lbs (height is 97 inches), one baggage pallet weighing 2,000 lbs on the ramp, and 36,000 lbs of fuel.  With the hot summer temperatures (temp dev +25), 2-engine service ceiling is 8000 ft.  What can you do to reduce aircraft weight in preparation for landing?

Solution: Dump fuel and/or jettison cargo.  As you can see, extremes have to be encountered to necessitate adjusting gross weight on the C-130J.  For normal situations up to 150,000 lbs, the 2-engine service ceiling is above 10,000 feet.  This fuel dumping procedure would more commonly be used during landing emergencies with gear retracted.

Fuel Dumping: A dump system is provided to dump all fuel overboard except approximately 2180 pounds in each main tank (total of 8720 pounds).  Dump fuel in preparation for an emergency landing, to reduce gross weight in an emergency (for performance), or to provide for additional buoyancy in a ditching operation.

NOTE

After completing fuel dumping and if time permits prior to landing, you should clear the dump manifold of fuel by cross-controlling the aircraft (wing low attitude with a slight skid).  This will minimize the fire hazard associated with fuel leaking from the dump mast during taxi and parking.

1. Do not dump fuel less than 5000 feet above the terrain.  This will prevent the possibility of a ground source igniting the fuel vapors.

2. Do not dump in a circular pattern.  This will prevent turning into the dropping fuel.

3. PM notifies ATC and records position of where fuel is being dumped.

4. PM sets desired final quantity for each tank.  Once these quantities are set, they are memorized if the tank select switch is returned to off.

NOTE

Setting a tank quantity to 400 lbs lower than indicated quantity will allow that tank to dump to the set quantity.

5. PM closes all X FEED switches to prevent all of the fuel in the main tanks from being dumped overboard.

6. PM opens both dump switches

7. PM closes X SHIP switch and only opens it if one of the dump valves fails to open.

8. PM positions the transfer switches of tanks from which fuel is to be jettisoned to FROM and maintains lateral fuel balance.

9. PM monitors fuel quantity indicators.

10. PM turns transfer switches OFF when dumping is complete.

11. PM closes dump switches.

12. PM verifies that the L/R DUMP VLV OPEN Caution is no longer displayed on the ACAWS HDD.

Cargo Jettison: Realistically, cargo jettison is not a viable option in most emergencies because of the possible loss of airplane control or structural damage.  Unless the cargo is on fire or you can’t dump more fuel, don’t waste the effort.  Your time can be better spent on other corrective actions.  If you have to jettison cargo, carefully consider both the weight and height of any items you want to jettison.  The Dash-1 has limits on both.

WARNING

Before attempting to jettison, the airplane CG should be computed to ensure that the CG will be maintained within normal limits for landing and that the cargo is jettisonable in accordance with figure 3-13 (pg 3-229).

Pallet:
You can’t safely jettison the pallet, because it is too light.  As an option, you could remove the bags from the pallet and toss them out the paratroop doors.  Remember that a parachute or restraining harness will be warn by personnel jettisoning cargo.

CAUTION

It is recommended that pallets weighing less than 2,500 pounds not be jettisoned.  There is a possibility that lightweight pallets could strike the airplane due to their light weight and large surface area.

Fire Truck:
Not a good option, as the height is probably out of limits (see pg 3-229).  Plus, you have the baggage pallet blocking the ramp anyway.  Finally, the truck is a wheeled vehicle (aka “rolling stock”), which means it could become misaligned and wedge in the ramp area, causing CG to go way out of limits or damaging the back end.

In this scenario, jettisoning is not really viable for you, but it’s something to keep in mind.

PRESSURIZED FLIGHT MANUAL PRESSURE CONTROL

Situation:  Prior to takeoff at Pope, the cabin auto pressurization failed and pressurized flight is required.  Describe procedures required BEFORE TAKEOFF, AFTER TAKEOFF, During CRUISE and BEFORE LANDING.

This is not considered an emergency procedure and therefore no checklist exists in Chapter 3.  You must refer to Part 2D. Air Conditioning and Pressurization Systems for operation details.

Question:  How long may it take to gain control of the outflow valve in the manual mode?

Answer:  40 seconds.

Question:  When will the CAB PRESSURIZED ACAWS advisory message appear with weight-on-wheels and power levers below FLT IDLE.

Answer:  Differential pressure exceeding 0.2 in. Hg.

BEFORE TAKEOFF:

Discussion:  These procedures should be accomplished prior to shutting all doors so the aircraft does not pressurize on the ground.  Ideally these procedures would be done prior to engine start.

a. Place one air conditioning unit to off.

WARNING

With manual mode position selected on the ground, the safety valve will only open at differential relief settings.  Operation of both air conditioners (outflow valve full open and safety valve closed) will cause the airplane to pressurize.  Caution must be used not to open any door with the airplane pressurized. 

b. Set mode selector switch to MAN.

c. Set manual control valve switch to OPEN/hold.

NOTES

OUTFLOW VLV FULL OPEN ACAWS advisory message with cabin auto pressurization system failed advisory may not be displayed.

Duty cycle of the outflow valve manual control motor is 3 minutes on, 17 minutes off.

AFTER TAKEOFF

a. Place the air conditioning unit that was placed to OFF before takeoff to ON.

b. Operate the MANUAL VALVE CONTROL switch as required to gain control of the outflow valve.

NOTES

Maintaining constant cabin altitude, or constant differential pressure, in the manual mode is not possible during climbs or descents, and is difficult in cruise.  Any cabin altitude below 10,000 feet and any differential pressure below 14.0 in Hg. are acceptable.

An auto pressurization mode failure is indicated by a CAB AUTO PRESS FAIL ACAWS caution message or a CAB ALT HIGH ACAWS caution message.  If an outflow valve failure caused the CAB ALT HIGH ACAWS caution message to be displayed, manual pressure control may not be available, and a descent may be required.

CLIMB/CRUISE/DESCENT below 10000 MSL

a. Operate MANUAL VALVE CONTROL switch to maintain cabin altitude between landing field altitude and current airplane altitude.

b. To reduce crew workload, depressurize early when below 10,000 MSL.

NOTES

CAB ALT HIGH ACAWS caution message is displayed when the cabin altitude is greater than 10,000 MSL.  CAB DIFF PRESS NEG ACAWS caution message is displayed when cabin differential pressure is greater than –1.6 in. Hg.

If cabin altitude drops below landing field altitude, allow extra time to comfortably reduce the high differential pressure to zero at a comfortable rate before landing.

CLIMB/CRUISE/DESCENT above 10000 MSL

a. Operate MANUAL CONTROL VALVE switch as required to maintain the cabin pressure altitude below 10,000 MSL and differential pressure below 14.0 in Hg.

BEFORE LANDING

a. Operate MANUAL CONTROL VALVE switch as required to drive outflow valve full open at a comfortable rate.

b. Select one air conditioning unit to off.

RAPID DECOMPRESSION/EMERGENCY DESCENT

Situation: While flying at FL280 from Pope to Eglin with passengers you hear a loud bang somewhere in the back of the aircraft.  It suddenly gets cool on the flight deck and the air gets foggy.  The loadmaster says there’s a 1-ft square section of skin missing from the top of the cargo compartment behind FS 245

Solution: Perform boldface/checklist for rapid decompression and execute a rapid descent to the lowest practical altitude, preferably below 18,000 feet, but in no case above 25000 feet.  If any occupant lacks functioning oxygen equipment, the pilot must descend to maintain an altitude of 13000 MSL or less.  Consider depressurization above FL250 a physiological event with a high likelihood of decompression sickness occurring and land at the nearest suitable installation where medical assistance can be obtained (i. e. hyperbaric chamber).

1. OXYGEN
ON, 100%

ALL

2.  CP selects NO PRESS with the pressurization mode select switch.

3.  PF descends (as required) using

a. rapid descent (gear and flaps up, FLT IDLE, Vd) without structural damage.

b. rapid descent (gear and flaps full down, FLT IDLE, 145 KIAS), when structural damage necessitates.

WARNING

The loadmaster should make an inspection of the fuselage during descent (using a walk-around bottle, if required, and wearing a restraint harness or parachute) to determine what caused the decompression and the extent of any damage.

Question:  If the outer pane of the windshield is cracked, what are your airspeed and pressurization limitations?

Answer:  Do not exceed 187 KIAS below 10,000 ft and do not exceed 10 in. Hg of pressure.

Question:  Do not exceed _____ in. Hg of cabin pressure to avoid the possibility of structural damage to the aircraft.

Answer:  16.  15.3 in. Hg is the maximum normal limit and –1.6 in. Hg is the minimum normal limit.

ENGINE-DRIVEN HYDRAULIC PUMP FAILURE

Situation: While at cruise altitude enroute to Eglin AFB, you hear an aural alert, see a master CAUTION annunciator and notice HYD PMP 2 PRESS LO on the ACAWS HDD.

Solution: Perform corrective action for engine driven hydraulic pump failure.  

1. CP turns ENGINE PUMPS switch (for #2 in this case) OFF

3. LM checks utility hydreaulic system reservoir fluid level and Loss of System Pressure procedure is followed if supply is low.

WARNING

The engine-driven hydraulic pump is geared directly to the GMAD.  If the shear neck of the pump drive spline does not separate, the pump can disintegrate internally.  This disintegration can generate enough heat to cause a fire hazard.  Because of this hazard, pilot discretion should be exercised as to the need of an actual engine shutdown.

NOTE

There is approximately 1 gallon of hydraulic fluid in the runaround circuit.  A rupture in the line or pump could dump this fluid in the nacelle.

If one utility hydraulic pump is inoperative the UTIL SYS PRESS LOSS ACAWS caution is inhibited while the gear or flaps are in transit.  This is to preclude nuisance ACAWS messages during periods of high system demand.  With engine number 1 or 2 shut down, or ENGINE PUMPS UTIL 1 or 2 switches OFF/inoperative, consider monitoring utility system pressure via the SYSTEM STATUS page.

Question:  If a utility or booster system pressure loss is indicated (BSTR/UTIL SYS PRESS LOSS caution) what is the immediate course of action.

Answer:  CP turns off all ENGINE PUMPS and SUCTION BOOST PUMPS switches for the affected system

EXCESSIVE HYDRAULIC SYSTEM PRESSURE/AIRSTART

Here’s a summary of malfunctions if utility or booster hydraulic pressure exceeds 3500 psi:

3500 psi < Pressure < 3750 psi
The pump compensator has failed, but it’s not a hazard.  Do not turn off the pump switches, or pressure may build up and rupture the lines, dumping fluid into the engine nacelle.

Pressure > 3750 psi
The pump compensator and pressure relief valve have failed. Shut down an engine supplying pressure to the affected hydraulic system by placing the power lever to FLT IDLE, the ENGINE START switch to STOP, and the PROPELLER CONTROL switch to FEATHER.  If pressure normalizes, pull the FIRE handle for the engine that is shut down.  If pressure doesn’t normalize, pull the engine FIRE handle for the engine that is shut down (to reset the FADEC logic) and AIRSTART that engine.  Shut down the other engine using the same procedure.

Question:  What is the normal range for utility/boost system hydraulic pressure?

Answer:  2900-3200 PSI.

Question:  What are the conditions/parameters needed before an airstart can be attempted?

Answer:  

1. Airpeed < 250 KIAS

2. Altitude < 25,000 feet for JP-5/8, JET A

3. MGT < 175 C

4. NG < 29% (if bleed air is not available, NG must also be greater than 15%)

Question:  How long do you have if the engine is sutdown, fire handle is in, and the propeller is not feathered before you’re unable to perform an airstart because of the danger of causing an engine fire.

Answer:  5 minutes.

FUSELAGE FIRE / SMOKE AND FUME ELIMINATION

Situation: You’re climbing through 14,000 feet on your departure from Pope AFB when the loadmaster reports, “Pilot, I’m smelling fumes.  I think we’ve got smoke coming out of the air conditioning system, and it’s getting worse.”  Just then you hear an aural alarm, see the MASTER WARNING annunciator, and notice the SMOKE R FWD CGO warning on the ACAWS HDD.

Solution: Smoke and fume elimination.  Perform the BOLDFACE first, to ensure no one is incapacitated by the smoke.  Then, determine the source of the smoke and attempt to isolate the component that’s causing it.  Your job is to fly the airplane while the LM hunts down the source.  Get on oxygen, isolate the source while descending, and open up hatches/doors to get rid of the smoke.  

1. OXYGEN
ON, 100 %”

(ALL)
The pilot will direct all crew members to don their oxygen/quick-don masks and goggles (as applicable) and to select 100 % on their oxygen regulators.

WARNING

If flammable fumes are present or suspected, electrical equipment not required to carry out the Fire/Smoke/Fumes Elimination checklist should not be turned on or off.

CAUTION

If a fire is near an oxygen component or there is a possibility that the oxygen could increase the fire, consider closing the oxygen manual shut off valve, provided oxygen bottles are adequate for the situation.

NOTES

If at any time during the execution of this checklist the fire, smoke, or fumes decrease in intensity, do not continue the checklist.  Stop and ascertain what systems are affected and if able, isolate the component(s) and restore airplane power.

Depressurization at altitude greatly assists in elimination of fire due to lack of oxygen.

2. PF/PM warns crew/passengers via use of the ICS/PA/Caution Lights/Alarm Bells

3. PM turns the AIR COND CARGO COMPT POWER switch OFF.

4. PM turns the air conditioning CROSS FLOW VALVE switches to MAN ON and full CLOSE.

5. PM turns the air conditioning UNDERFLOOR switch to OFF.

6. PM selects NO PRESS with the pressurization mode select switch.

7. PM turns the AUTO RATE selector to MAX.

8. PF begins a descent to below 8000 feet, if practical.

9. During the descent, the loadmaster should don portable oxygen and attempt to locate and fight the fire.  All should provide information to isolate the cause or source.

If smoke has not cleared, once below 150 KIAS and depressurized, open flight station overhead escape hatch and paratroop doors for clearing/ventilation.  Place pressurization mode select switch to AUX VENT.  Consideration should be given to one of the pilots remaining on oxygen until after landing.

If source has not been isolated continue with electrical fire checklist.

Discussion: The autopilot may provide immediate airplane control when smoke obscures the pilot’s instruments.  The crash of a Swissair MD-11 off Newfoundland in 1999 was attributed to an electrical fire that caused heavy smoke in the cockpit.  Evidence suggests the plane was still flyable when it impacted the water; investigators believe the pilots—who had donned their masks—simply couldn’t see their instruments because of the smoke, and they lost control.  It’s hard to judge their actions after the fact, but turning on the autopilot might have helped stabilize the airplane until the smoke could be cleared.

DESCENT AND LANDING EMERGENCIES

ELECTRICAL FIRE

Situation: You’re about 60 miles out from Eglin AFB and have been cleared for descent down to 5,000 ft on a vector to Runway 19.    The loadmaster reports smoke coming from under the flight deck area and you hear an aural alert, see a MASTER WARNING annunciator, and notice a SMOKE UNDER DECK warning on the ACAWS HDD.

Solution: Possible electrical fire, accompanied by smoke and fumes.  Perform the FIRE/SMOKE /FUMES ELIMINATION boldface/procedure first, then troubleshoot the source of the electrical fire. 

WARNINGS

Because of the important part electrical controls play in the operation of the airplane, electrical power should not be shut off until the pilot is reasonably certain that it is, or will be, a contributing factor to smoke or fire, and that loss of electrical controls will not be a greater hazard than the smoke or fire.

Load shedding should be used as a last resort when the malfunctioning unit(s) cannot be located.  After the malfunction has been brought under control, restore electrical power to the unaffected buses and refer to the fault log to ascertain which systems have been lost.

If fire, smoke, or overheat of electrical equipment occurs, every attempt should be made to locate the malfunctioning unit(s)/bus(es).  If able to locate the source of the malfunction, isolate by turning off/pulling circuit breakers/removing the electrical plug(s).  If unable to locate the malfunctioning unit(s), proceed with checklist.

The battery switch must be on when switching or failing to a single generator.  With the battery switch off, the generator relay may not be powered due to loss of electrical power to the respective generator control relay ECB.  Total electrical power failure may result.
With fully charged batteries, and no transformer rectifiers on line, the airplane batteries last approximately 30 minutes.

If it cannot be verified that the cause or source of smoke has been eliminated, land as soon as possible.

If visual meteorological conditions or better can be maintained to a landing within 30 minutes and the smoke/fire cannot be isolated; complete the following items; otherwise proceed to the electrical bus Load Shedding Procedures:

i. PM configures fuel panel Tank to Engine.

ii. CP confirms BTRY switch is ON. 

iii. PM turns all generators OFF.

If the loadshedding procedure must be performed, the procedure (3-102 – 104) is basically to leave the batteries and one generator operating (the essential and main AC buses and all DC buses still are powered) and then systematically shutdown buses via ECBs and transformer rectifier hard circuit breakers.  Anytime the smoke/fumes dissipate, the Restoring Electrical Power checklist is accomplished.

 LANDING GEAR SYSTEM FAILURE

Situation: You’re on a 12-mile final for the ILS Runway 19 at Eglin AFB and the flaps are set at 50%.  When the copilot places the landing gear handle DOWN, nothing happens.  Hydraulic pressures and fluid levels are normal, and all ECBs are in.  Now what?

Solution: Landing gear system failure.  If there’s no indication of system pressure loss, then the landing gear control valve may have failed electrically.  In any case, get out the Dash-1 and review your options for lowering the gear.  It is possible that the gear handle is no longer communicating with the mission computer, so try to lower the gear via the soft panel.  Don’t try to recycle the gear handle to get a good indication.  Finally, gear malfunctions may take some time to resolve, so pay close attention to your fuel status.

Assuming the landing gear control valve is the culprit in this scenario, you’d proceed by overriding the landing gear selector valve:  (Loadmaster will go to the back and remain on intercom with the Pilots)

1.  PM pulls the LDG GEAR CNTL-UP (Ident #624) and LDG GEAR CNTL-DOWN (Ident #629) ECBs

2.  PM ensures the GEAR lever is DN.

3.  PF establishes communication with LM.

4.  LM removes Utility hydraulic panel cover.

5.  LM presses the landing gear selector valve DOWN button and holds, if req’d, to lower the gear.

CAUTION

If the button requires holding to lower the gear, the mechanical detent in the landing gear selector valve has failed and hydraulic pressure will NOT be available for nosewheel steering unless the button is held in.

NOTE

The landing gear position indicators should continue to operate regardless of landing gear malfunction.  The pilot should inform the loadmaster when a down position is indicated so that the crewmember will know when to release the manual override button.  If a malfunction of the landing gear position indicator is suspected, observe the main landing gear position through the clear panels on the wheel wells and the nose gear position through the nose wheel inspection window.

Here’s a different scenario: What if you observed a loss of system pressure after putting the landing gear lever down?

Solution: Immediately place the landing gear lever back UP, follow Loss of (Utility) System Pressure, and proceed with Manual Gear Extension.

Question:  If you are landing with a main landing gear tire failure, which side of the runway do you line up and land on?

Answer:  Land on the side of the runway with the good tires.  Upon touchdown, lower the nose gear as soon as possible and hold forward pressure on the control column.  Assure directional control with the nose wheel steering and wheel brakes on the side opposite the flat tire only.  Use reverse thrust cautiously, but to the fullest extent possible.  Do not attempt to taxi. 

DITCHING/BAILOUT

Under ideal conditions of wind and sea, and by the skillful execution of recommended techniques, the ditching of transport-type airplanes can usually be accomplished with a high degree of success.  It is considered better to ditch the airplane since this makes available the additional life rafts and survival equipment carried onboard.  Bailout should be limited to situations where visual contact has been made with land or adequate surface help; when wind and sea conditions preclude ditching; and when fire or loss of control makes ditching impossible.

Question:  What is the appropriate configuration and speeds for performing a ditching?

Answer:  Power on approach, 7 degrees nose high pitch attitude, full flaps, landing gear retracted, touchdown 10 knots above stall speed.  Any speed above full flap approach speed will result in additional structural damage on touchdown.  Standard alarm signals are six short rings to prepare for ditching; one long ring to brace for impact.
Question: What are the preferred exits for aircrew bailout?  

Answer: 1) Ramp and door; 2) paratroop doors;  3) crew entrance door.  Standard alarm signals are three short rings to prepare for bailout; one long ring to abandon airplane.

WARNING

Bailout from the crew entrance door is not recommended at airspeeds above 150 KIAS or with the landing gear extended.

GCAS TERRAIN/WINDSHEAR AVOIDANCE PROCEDURE

Question:  At the first indication of windshear at low altitude or anytime the GCAS PULL UP alert occurs, how do you recover?

Answer:  Set takeoff power and level the wings.  Pitch immediately to 15 degrees nose up, then adjust to maintain approximately 10 knots above the stall warning caret.  PM calls out radar altitude, airspeed, and sink rate as appropriate.  If flaps are at 100%, assure a positive rate of climb, and then set flaps to 50%.  If gear is down, retract the landing gear after ground clearance is assured.

TCAS ALERTS/RESOLUTION ADVISORIES/RIGHT-OF-WAY RULES

Situation:  You are flying between Martin State Airport and Martinsburg, WV at 4000 MSL.  ATC clears you to climb to 8000 MSL.  You begin your climb and hear “TRAFFIC, TRAFFIC followed twenty seconds later by “DESCEND, DESCEND” and you see a resolution advisory box in the HUD.

Answer:  When the aural “TRAFFIC, TRAFFIC” is generated it means that a traffic alert (TA) is in progress.  It is recommended that the autopilot be disconnected in preparation to manually respond to a resolution advisory (RA).  The symbol for the TA is a yellow-filled circle.  When the “DESCEND, DESCEND” message is generated accompanied by the box in the HUD, it is imperative to follow the RA commands and place the aircraft into the “fly-to” box.  FARs require pilots to follow RA instructions when received (even when contradicted by ATC).  Pilots must however immediately notify ATC of the maneuver and when they return to the assigned clearance.  The RA is represented by a red-filled square.

Question:  How would the RA be represented on the PFD?

Answer:  The RA target symbol would appear on the HSI.  The HSI compass ticks represent 6 NM.  The VVI will display “fly-to” vertical speed information in green and prohibited vertical speed flight in red.

Question:  How are proximate traffic (other aircraft within 6 NM and 1200 ft vertical separation) and non-threat traffic represented?

Answer:  The proximate traffic symbol is a white-filled diamond and the non-threat traffic symbol is a white diamond outline.

Question:  What is the general order establishing which aircraft has the right-of-way?

Answer:  Aircraft in distress have the right-of way over all other traffic.  Converging aircraft have the right-of-way in the following order of priority:  balloons, gliders, aircraft towing or refueling other aircraft, airships, and rotary or fixed wing aircraft.  When approaching another aircraft head-on, alter course to the right.  When overtaking another aircraft, the overtaking aircraft must alter course to the right.  An aircraft established on final approach has the right-of-way over other aircraft on the ground or in the air.  If two or more aircraft are approaching to land, the lower altitude aircraft has the right-of-way.

UNUSUAL ATTITUDES

You should be familiar with procedures for recovering the aircraft from unusual attitudes.  Many of us are lucky enough to fly in clear, day conditions most of the time, but it doesn’t prepare us well for real weather or night flying—both of which are big contributors to Spatial-D mishaps.  Remember, when robbed of our outside vision, we tend to fall back on our internal “perception” of which way is up (the seat of the pants feel).   Don’t fall into that trap.  Keep your instrument crosscheck going, and believe what those instruments are telling you!  Here are some book answers:

As always, recognize the condition exists, confirm by comparing the control (ADI / power) and performance (airspeed, altitude, etc) instruments, and recover.

Diving:
Adjust power as required while rolling to a wings level, upright attitude, and correct to level flight on the attitude indicator.  Don’t add back pressure until less than 90( of bank.  A roll recovery arrow is shown in the HUD when nose low at high bank angles.  A single pitch recovery chevron appears in the HUD at -25(, -45(, and 65( nose low pitch angles.

Climbing:
Use power as required and bank as necessary to assist pitch control and avoid negative G forces.  As the fuselage dot of the aircraft symbol approaches the horizon, adjust pitch bank and power to complete the recovery.  Pitch recovery chevron pairs appear in the HUD at 27.5(, 47.5(, and 67.5( nose high pitch angles.

.  

TAKEOFF AND LANDING DATA

TOLD DEFINITIONS

Refusal Speed
Refusal speed is based on runway available and is the maximum speed to which the airplane can accelerate with engines at maximum power and then stop within the remainder of the runway available, using two engines (symmetrical) in reverse, one engine in ground idle, one propeller feathered, and max anti-skid braking. 

Refusal Distance
Distance required to accelerate with engines at maximum power to the selected refusal speed and then stop with two engines (symmetrical) in reverse, one engine in ground idle, one propeller feathered, and max anti-skid braking.

Critical Field Length
The total runway distance required to accelerate on all engines to critical engine failure speed, experience an engine failure, then continue the takeoff or stop within the same distance.

Critical Engine Failure Speed
The speed to which an airplane can accelerate, lose an engine, and then either continue the takeoff with the remaining engines or stop in the same total runway distance.  The acceleration distance is based on all engines set on computed takeoff power with ATCS operative.  Stopping distances are based on two-engines (symmetrical power) in reverse thrust, one engine in ground idle, one propeller feathered, and maximum braking with or without anti-skid operative.

MFLMETO
That length of runway which is required to accelerate to rotation speed, experience an engine failure, and stop.  This is a recommended minimum field length which provides a margin of safety should an engine failure or other emergency occur prior to rotation.

VMCA1 
The minimum control airspeed at which, when the critical engine (#1) is suddenly made inoperative, it is possible to maintain control of the airplane with that engine still inoperative and maintain straight flight with an angle of bank not to exceed 5 degrees. Stated another way, it’s the minimum speed at which the yawing tendency from engine failure can be balanced with maximum rudder and favorable bank. Flight controls (particularly the rudder) become less effective with decreasing speed, so VMCA marks the point below which the controls lose their ability to counteract the adverse yaw, resulting in loss of aircraft control. 

 The conditions that determine VMCA1  are:

1. ATCS operational

2. #1 engine failed with propeller auto-feathered

3. Maximum takeoff power commanded on all remaining engines

4. Maximum rudder deflection limited by 150 pounds of rudder pedal force or maximum rudder control surface deflection

5. Zero rudder trim

6. Minimum flying weight

7. A bank angle less than or equal to 5 degrees away from the failed engine.

Tables exist for VMCA1  at both flaps 50% and 0% settings. 

VMCA2
Minimum control airspeed at which, when the second critical engine is suddenly made inoperative, it is possible to maintain control of the airplane with the two critical engines still inoperative and maintain straight flight with an angle of bank not to exceed 5 degrees.  The conditions which determine VMCA2 are the same as VMCA1, with these exceptions:

1) #1 propeller windmilling or feathered, #2 propeller auto-feathered

2) Flaps set at 50%

3) Rudder trim required for a 3 degree approach with 3 engines operating

4) Gear down

VMCG
Ground Minimum Control Speed.  The minimum airspeed during the takeoff ground run at which, when the critical engine (#1) is suddenly made inoperative, it is possible to maintain control of the airplane using the rudder control alone and takeoff safely using normal piloting skill while maintaining takeoff power on the remaining engines.  The conditions which determine VMCG are the same as VMCA1 with these exceptions:

1) Flaps set at 50%

2) No nosewheel steering required

3) Maximum lateral deviation from initial runway track of 30 feet.

INSTRUMENT PROCEDURES

IFR DEPARTURES

Question: Generally, how can you tell if an airport is suitable for IFR departures?

Answer: By seeing if the airport has an instrument approach (in DoD FLIP, for example).  Approaches must be surveyed for obstacles as part of their construction.  While they’re at it, the TERPs folks normally evaluate the airport for departures, too (Ref: AFMAN 11-217 Vol 1, para 9.3.).  This makes sense, because if you have to descend through the weather for landing you’ll probably have to climb back through it when you leave.  Bottom line: if there’s no published approach, then the field hasn’t been surveyed.  An IFR departure is NOT AUTHORIZED in that case. 

Question: When departing IFR, what minimum climb gradient must we be able to achieve on 4 engines?  On 3 engines?

Answer: We must be able to achieve any published climb gradient (for the runway used) on 4 engines, and be able to vertically clear all obstacles with one engine inoperative.  If no minimum climb gradient is published, then we’re expected to climb at a minimum of 200 ft/nm (again, on 4 engines).

With one engine inoperative, how do we “vertically clear” all obstacles?  Answer: by subtracting 48 ft/nm from the published (or minimum) climb gradient.  This deserves a better explanation.…when assessing an airport for IFR departures, TERPs specialists look for obstacles along a 40:1 slope from the departure end of the runway, known as the Obstacle Identification Surface.  This 40:1 slope is equivalent to 152 ft/nm.  TERPs also requires that we have an additional 48 ft/nm for obstacle clearance.  When you add the two together you get 200 ft/nm.  By subtracting the 48 ft/nm buffer, we’re saying we’ll settle for just barely clearing an obstacle if performance is critical (engine failure).  Example: Say your published climb gradient is 350 ft/nm.  On 3 engines, we must be able to achieve 350 minus 48 = 302 ft/nm. (Ref: AFI 11-2C-130 Vol 3, para 6.16.2.)

Question: Explain the meaning of the “Trouble T” symbol on instrument approach plates.

Answer: The presence of the Trouble T indicates that an obstacle has penetrated the 40:1 OIS slope.  To ensure you don’t run into that obstacle during your departure, the TERPs specialist has to give you instructions for avoiding it.  This could be in the form of a higher climb gradient, a specific routing, or higher weather minimums.  Such instructions will always be found in the front of the approach book, in the section titled, “IFR Takeoff Minimums and (Obstacle) Departure Procedures.”  Important note: USAF crews are NOT authorized to use the alternate weather minimums published in FLIP.  These imply “see and avoid” criteria, which is against Air Force rules.  Instead, we use our own minimums published in AFI 11-202, Vol 3 (para 8.6).

Question: What four methods may be used to depart an airport under Instrument Flight Rules (IFR)?

Answer: 

1) Diverse Departures
Diverse departures are permitted when there are no obstacles which penetrate the 40:1 OIS slope (i.e. no “Trouble Ts” on the approach plate).  To fly a diverse departure, just maintain runway heading until 400 feet above the field elevation, then you’re free to turn in any direction you like while maintaining a minimum climb gradient of 200 ft/nm.  (Ref: AFMAN 11-217 Vol 1, para 9.14, 9.21, 9.22)


2) Departure Procedures (DPs)
Not to be confused with SIDs, departure procedures are typically text-only descriptions of things you can do to avoid obstacles during your departure.  These are the procedures published in the front of our approach plates.  See the “Trouble T” section above for more information. (Ref: AFMAN 11-217 Vol 1, para 9.23)

3) Std Instrument Departures (SIDs)
SIDs are preplanned departure procedures that exist primarily for ATC’s benefit, not ours.  They help to simplify the flow of aircraft out of the terminal area and minimize radio chatter (Ref: AMAN 11-217 Vol 1, para 9.34).  SIDs typically have a graphic that shows your route of flight and some accompanying text that describes the procedure in more detail.  You’ll find them in the approach books, right next to the individual approach procedures for the airport.


Domestic SIDs come in a variety of different flavors (Military or Civil, Pilot Nav or Vector).  All provide obstacle clearance, but there are differences in the way obstacles and climb gradients are depicted on the plate.  Refer to AFMAN 11-217 Vol 1, para 9.39., for a more thorough explanation of these differences.

4) Specific ATC Departure Instructions
In most cases, this simply means “radar vectors” provided by a departure controller.  Often clearance delivery gives us an initial heading and altitude to fly on departure.  Be aware, though, that this technically isn’t a radar vector.  Radar service does not begin until the controller identifies you on radar and issues a vector. (Ref: AFMAN 11-217 Vol 1, para 9.59)


Responsibility for obstacle/terrain clearance is an important consideration with this kind of departure.  You alone are responsible until the controller identifies you and starts issuing vectors.  Even then, obstacle clearance remains a shared responsibility.  Plan to meet any published climb gradients until reaching your MEA.  Stay aware of your position, and don’t hesitate to query the controller if something doesn’t look right.  US controllers are normally very good, but those in some third world countries might be marginal at best.

















































