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“RICK JAMES” VERSION
KNOWLEDGE TO MAKE YOU RICH BEEIACH

By LT Rick J Holt
ATCS Andrew Jeter

FUEL SYSTEM
PART A
A1. Aircraft fuel system ch2

a. Normal (pressure) fueling- 55 psi, 1 hose is 300gpm. You can use 2 hoses for 600gpm. You need to wait 3 minutes after for dipstick check, 15 minutes if you have AFC 517/foam. Ramp load for tanks 2 & 3 is 5,500 lbs and 1 & 4  is 9,500 lbs (heavy on the outboard to help with dihedral effect to lessen the stress on the wings…this goes for weapons load too).

b. Transfer valves-fuel from tank 5 to the other tanks. Powered by MDC.

c. Transfer pumps-pumps 3000 pph, but only scavenge 2000 pph. Powered by EMDC.

d. Wing Tanks-1671 gl in tanks 2 & 3, 1606 gl in tanks 1 & 4.

e. Fuel tank 5- 2646 gl, forward and aft with interconnect.

f. Boost pumps-pulls fuel from the surge box to eng driven pump, 15 to 30 psi, EMDC with either Bus A for 1 & 3, Bus B for 2 & 4.

g. Surge Box-Aft inboard portion, has flapper door and scavenge pump. Here resides the boost pump. 

h. Main tank valves-always open (you can only close in know empty tank conditions). These are the guarded switches. Powered by MEAC. 

i. Speed Sense control-16%- energizes the ignition relay through the Fuel shutoff valve C/B, which in turn energizes the igniters (on 2 &5), the paralleling valve, fuel drain manifold and the enrichment if selected. 65% de-energizes the paralleling valve, the igniters, and the fuel drain manifold (now held closed by fuel pressure)-the enrichment would have closed at 50psi, which is not related to the 65% switch. 94% switches from start limiting to temp limiting (from 830 TIT limit to 1077).

j. Crossfeed operation- MEAC for the valves, 15-30 psi nominal pressure. You will get a boost pump light if pressure drops below 2 psi. 

k. Emergency shutoff valve- Actuated by the E-handle. You will still be able to xfeed and pull fuel to the APU from #2 because the valve is after the tap-off for the xfeed.

l. Fuel dump- Bus A, MDC. Tank 5 only. 140-300 kts no lower than approach flaps. Dumps at 1000 ppm. Switch to “ON” starts the jettison pump, transfer pump and opens the dump valve. 
A2. Engine fuel system ch2

a. Engine driven boost pump- pulls fuel from heater strainer with enough suction to supply the eng with fuel if the tank boost pumps fail (19 psi diff px switch).
b. Engine-driven fuel pumps- primary and secondary (parallel/series) pulls fuel from the low px filters. Prim is 10% greater than secondary. Only need one to supply enough fuel to run the eng (in case one fails).
c. Paralleling valve-  During the start sequence, the output of the gear-type pumps is reduced due to low engine RPM, and a single pump may not be adequate to meet engine demand. To correct this, the parallel mode of operation is utilized between 16 and 65 percent RPM, providing adequate fuel output. The paralleling valve controls the pumps going into series/parallel.
d. Fuel control unit- nine functions of the FCU….
1. Varies fuel flow to coordinate power with propeller blade angle and engine speed.

2. Compensates for changes in air density caused by variations in compressor inlet air temperature and pressure.

3. Regulates rate of fuel metering during acceleration to prevent excessive TIT.

4. Controls the rate of decrease of fuel metering during deceleration to prevent flameout.

5. Controls engine and propeller speed beyond the limit of propeller governor operation, including reverse thrust, low and normal rpm conditions, and engine overspeed.

6. Provides a measure of engine protection during overspeed conditions by reducing fuel flow and TIT.

7. Provides a starting fuel flow schedule that, in conjunction with the temperature datum valve, prevents over-temperature and compressor surge.

8. Provides a means of cutting off fuel flow electrically and mechanically.

9. Adds fuel to maintain engine speed above 97 percent.

e. Fuel shutoff valve- on the FCU controls fuel ON/OFF. On @ 16%, OFF with the E-handle, Fuel and Ignition switch or FX button.
f. Fuel topping governor-  Overspeeds above 104.2-106.7  % RPM cause the fuel topping governor to reduce fuel flow in order to prevent excessive overspeeds. This would occur only if a propeller malfunction has caused RPM to exceed normal limits.
g. TIT indicating system- 18 Thermocouples measure temp and the overall temp is then divided by 18. (if one is inop you will get an erroneous reading of a more efficient eng)
h. Temperature datum system- 2 functions. Automatic over temperature protection. Precise controlling of temperature during high power settings to provide a more stable power setting. 3 modes- Start limiting, temp limiting and Temp controlling.
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i. Low rpm solenoid-  (EXMDC) Resets fuel topping to low 71-73.8. (loss of power will cause auto-shift to norm).
Part B

Lights and Emergency Procedures

B1. Fuel dump with inoperative transfer pumps- Fuel dumps at a lesser rate than norm (1000 ppm)

1. Maintain airspeed — 140 to 300 knots.

2. Aft observer — Posted.

3. Flaps (recommended) — UP

B2. Fuel quantity gauge stuck- *Caution* When testing the fuel quantity gauges with the press-to-test switch on the fuel management panel, do not allow the gauges to drive all the way to zero, or damage to gauge calibration may result.
(test/tap/check)

1. Fuel gauge test switch — TEST. (FE)

2. Lightly tap the fuel quantity indicator (FE).

*Warning* If a quantity indicator circuit breaker trips, do not reset.

3. Check fuel quantity indicator circuit breakers — (MEAC/BUS A). (FE)

*Warning* Connecting or disconnecting connector plugs may cause a 115-volt electrical arc to be generated inside the fuel tank under certain system failure conditions.

4. Start a fuel log (FE).

5. Do not conduct further troubleshooting
B3. Fuel quantity gauge pegged high, low, and off scale
(Pull it/Log it)

*NOTE* A faulty fuel quantity gauge test switch or relay may fail energized. If all fuel quantity indicators begin to drive toward zero, pull fuel quantity system test circuit breaker EXTENSION MAIN DC (EXT MDC).

1. Both flight station and fueling panel quantity indicator circuit breakers (MEAC/BUS A) — Pull. (FE)

*WARNING* Connecting or disconnecting connector plugs may cause a 115-volt electrical arc to be generated inside the fuel tank under certain system failure conditions.

2. Start a fuel log (FE).

3. Do not conduct further troubleshooting.
B4. Fuel press low light


                              Probable Cause
Indicates the differential pressure across the corresponding engine driven centrifugal boost pump is low. A flickering light indicates a partial obstruction of the fuel line

*NOTE* The FUEL PRESS LOW light should be out by low rpm

After start, possible faulty or stuck pressure switch.






Actions
a. If fuel flow and quantity of the corresponding engine are normal and engine continues to operate normally, inspect nacelle for visible fuel. If fuel is visible, secure engine.

b. In flight, if no fuel visible, continue operation, observing engine closely. 

c. During ground operations, if no fuel is visible, cycle respective boost pump or shift engine to normal rpm then back to low rpm. If light goes out and remains out, continue operation

B5. Filter light 

    Probable Cause
One or both of the low pressure fuel filters are restricting flow.

Actions

If engine continues to function normally, continue engine operation.
B6. Single transfer pump failure- 

The failure is indicated by the PRESS LOW indicator light coming on and the tank 5 quantity gauge showing fuel available.

1. Inoperative transfer pump switch — OFF. (FE)

2. Transfer pump circuit breakers — Pull. (FE)

3. Reduce tank 5 fuel to 3,000‐pound level with the operating pump.

4. Close transfer valves and allow fuel quantity in each wing tank to drop 250 pounds.

5. Open all transfer valves and lower the fuel level in tank 5 by 1,000 pounds.

6. Repeat steps 4 and 5 until tank 5 fuel is depleted.

*Note* It is possible that some fuel may have been trapped in the center section tank. Some of this fuel can be recovered by maneuvering the aircraft to a nosedown attitude.

B7. Boost pump failure-Climb
1. Verify pump failure and establish crossfeed (FE).

2. Inoperative boost pump switch — OFF. (FE)

3. Boost pump control circuit breaker — Pull. (FE)

4. Continue climb.

5. After sufficient time at cruise altitude, discontinue crossfeed and monitor engine operation.

If the engine operates satisfactorily, continue the mission. If not, continue as follows:

6. Return to crossfeed operation.

7. Wait several more minutes and repeat step 5. If repeated attempts produce unsatisfactory results, continue crossfeed operation.

*Note* Adjust mission as necessary. If the mission can be accomplished at lower altitude, descend until the engine runs satisfactorily in the tank‐to‐engine configuration.
Descent

1. Verify pump failure (FE).

2. Inoperative boost pump switch — OFF. (FE)

3. Boost pump control circuit breaker — Pull. (FE)

4. Monitor engine operation.

5. If abnormal indications are observed during tank‐to‐engine operation, crossfeed engine from another tank, and proceed with step 5 of Fuel Boost Pump Failure — Climb, paragraph 15.8.2.1.

*Note* When operating with low fuel quantities in the tank‐to‐engine position with an inoperative boost pump, avoid nosedown attitudes and excessive yawing.

*NOTE* Descents from high altitude with the boost pump inoperative do not affect engine operations. When operating with low tank quantities in the tank‐to‐engine position with an inoperative boost pump, descent should be made with minimum nosedown attitude.
B8. Primary fuel pump failure light on in-flight
Probable Cause

a. Failure of the primary pump.

b. Fuel pumps are in parallel operation possibly due to a speed sense control malfunction.

Actions

1. Pull FUEL SHUTOFF VALVE circuit breaker on Start Essential DC bus. 
2. a. If the light remains on, reset the circuit breaker, and assume the primary pump has failed.
            b. If the light goes out, leave the circuit breaker out, and assume a failure of either the 65 percent switch or the speed sense control.

*Note* If mission is continued: 1. Do not use autofeather. 2. Should maximum TIT be limited to approximately 830 TIT with or without the parallel light, assume a failure of the 94 percent switch or speed sense control. Place the affected TD switch to NULL and pull the FUEL SHUTOFF VALVE

circuit breaker on the Start Essential DC bus. 3. Do not shut down the affected engine with intent to restart. 4. Reset the circuit breaker prior to securing the engine with the FUEL AND IGNITION switch.

B9. Loss of MEAC or SEDC effect on TD system

The TD system will automatically shift to the temperature controlling mode, regardless of engine speed or power lever position, if SEDC power is interrupted with MEAC power still available and the TD switch in the NORMAL position. The malfunction is complicated when the engine is not  operating. With the power lever at GROUND START, the TD system will attempt to schedule 566 degrees C TIT, with actual TIT well below this value. The TD control will position the TD valve to maximum (15 percent) PUT in an attempt to increase fuel flow to increase TIT (it does not realize

the engine is not running). An over temperature would likely result if allowed to start in this situation. Once TIT reached 566 degrees C, the TD system would then attempt to take fuel to maintain 566 degrees C. A stagnated or stalled start would likely result. If SEDC is regained, the TD valve will not automatically return to the NULL position, and more fuel will be scheduled to the engine until TIT reached the normal 819 start limiting value. The TD valve will operate in normal start limiting capacity, but will not be capable of taking sufficient fuel quickly enough to limit the TIT due to the full put position, likely causing an overtemperature if the engine were started without cycling the TD's.
B10. Premature light-off during restart

In the event of a premature light-off, continue the restart; once engine is onspeed, turn the fuel and ignition switch ON and complete the In-Flight Restart checklist prior to troubleshooting.
B11. Fuel tank lateral imbalance- Xfeed to bring the tanks back in limits, if xfeed is stuck use power levers to adjust fuel flow to bring it in  (total power concept..) ex… cant xfer from #4 but it is @8k. #1 is at 4K, 2&3 are equal at 4K. Push up on #1 pull back on #4 to F/I. [image: image3.emf]
B12. Failure of both transfer pumps
Indicated by illumination of both PRESS LOW lights and the tank 5 fuel quantity gauge indicating fuel available.

1. Turn both tank 5 transfer pumps off.

2. Ensure tank 5 transfer pump circuit breakers are pulled.

3. Determine zero fuel weight.

4. If maximum zero fuel weight is not exceeded, adjust mission as necessary.

5. If maximum zero fuel weight is exceeded, continue:

    a. Dump fuel until below maximum zero fuel weight.

    b. If maximum zero fuel weight is exceeded, do not exceed 2.1g's, avoid turbulent air penetration, abort mission, and land.
B13. Fuel leak

Execute Emergency shutdown for a fuel leak coming from A panel, massive leak (vapor trail), pooling around beaver tail. On preflight, no enclosed spaces can have a leak.
Part C

Fuel System Scenarios

C1. Emergency engine shutdown with an inoperative boost pump

The fuel in that tank is now trapped and you will not be able to use it. Ensure you do not develop a fuel split by xfeeding. If range is a factor, consider going to max differential. 
C2. Boost pump failure on a loitered engine

In order to restart you will have to xfeed to the eng for  the start. Once on line the eng will self-sustain through the eng driven boost pump. Still be ready to use xfeed in the climb out. 

C3. Filters light on more than one engine- Probably have dirty fuel. Don’t xfeed from those engines.
You should be going home already.
C4. Zero fuel weight exceeded by fuel trapped in tank 5. Do not exceed 2.1 gs. No turbulent air penetration, abort the mission.
C5. Max GW takeoff with emergency during climbout requiring engine shutdown. Climb out at 3ROC, quit transferring from tank 5. Dump early if you have to. You still have 1077 available if needed for the climb out to a safe altitude. 
C6. Flight planning considerations when operating at remote airfield with alternate or emergency fuels. If you are going from J-P8 to an emergency fuel you are supposed to “flush and fill” before use. There are different flash points, weights and restrictions.
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FUELING VALVE AND IN-TANK COMPONENT OPERATION

(FE JOB AID 2006)
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NATOPS 2-109

(FE JOB AID 2006)
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TRANSFER SYSTEM OPERATION WITH TANK 5 AT 4000 LB LEVEL

(FE JOB AID 2006)
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PUMP CAVITATION WITH TANK 5 CENTER AT LESS THAN 2000 LB LEVEL

(BELOW THE INTERCONNECT LINE LEVEL)

(FE JOB AID 2006)
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