C-5A AIRCRAFT

16.  C-5A aircraft have an APU and on each side of the aircraft two-center point refueling ports. The fuel flow rate is 600 GPM from each port. The fuel booster pumps can be operated using a GPU or the aircraft APUs. When an APU is used to power the pumps, place it on the opposite side of the aircraft from the center point port being used. Figure 2-2 shows the layout for wet-wing defueling of a C-5A aircraft. 
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NOTE

1.   EXTEND FUEL HOSE #2.

2.  PARK VEHICLE #6 OUTSIDE AND PARALLEL TO IMAGINARY BROKEN LINE.
Figure 2-2.    Wet-wing defueling of C-5A aircraft
C-130 AIRCRAFT
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17.  The C-130 aircraft can sustain a fuel flow rate of about 400 GPM when using all 10 fuel booster pumps. Only four of the booster pumps can be used if the fuel is not carried in the external tanks. The four booster pumps produce a flow rate of about 150 GPM.  The on-board booster pumps can be powered with a GPU or by number one and two engines. Both engines must be running to power the electrical buses. There is no APU on-board this aircraft.  Figure 2-3, shows the layout for wet wing defueling of  the C-130 aircraft.

Figure 2-3.     Wet-wing defueling of C-130 aircraft

C-141 AIRCRAFT

18.  The C-141 aircraft has two center point refueling ports that can be operated separately or together. The fuel flow rate is 500 GPM through one center point refueling port and 600 GPM through both center point refueling ports. The fuel booster pumps can be powered by either a GPU or the on-board APU.                   Figure 2-4 shows the layout of wet-wing defueling of C-141 aircraft.

GROUNDING AND BONDING REQUIREMEENTS

a.  Grounding and bonding requirements for Air Force aircraft must be followed during wet-wing defueling. Because of the location of the operation, a proper ground cannot always be ensured. (Use the best available ground in a fuel transfer operation.)  Bonding must be used to ensure equal electrostatic potentials are maintained between aircraft and the fuel receiver.

FIRE SAFETY


b.  Sources of vapor ignition peculiar to wet-wing defueling are the operation of APUs, GPUs, and aircraft engines. The most likely location for a fuel spill or fire during the defueling operation is at the aircraft center point refueling port during connection or disconnection. Ignition here could result from vapors reaching an APU or aircraft engine that is running or from a fuel splash or vapors reaching hot aircraft brakes. Static electricity could also be a source of ignition. Position the largest piece of fire-fighting equipment available at the aircraft center point refueling port during the operation.
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Figure 2-4,     Wet-wing defueling of C-141 aircraft
CH-47D, HELICOPTER

Extended Range Fuel System II (ERFS II)

PURPOSE

19.  The Extended Range Fuel System II (ERSF II) installed in the Army model CH-47D Chinook helicopter is crashworthy, ballistically selfsealing, internal auxiliary fuel tank system designed to provide a safe convenient means of:  (1) increasing the range and endurance of the CH-47D helicopter to include worldwide self-deployment capability, and/or, (2) Transporting fuel for forward area refueling operations.

a.  The ERFS II system can be deployed quickly and when refueling operations are completed, the equipment can be repacked and the site cleared within minutes.  The ERFS II is useful for special operations.

       b.  The armaments of the CH-47D provide limited protection. Therefore, advance planning is required when reconnaissance and/or attack elements are used to escort the CH-47D with ERFS II installed.

       c.  The ERFS II installation, operated, and maintained are described in  TM 1-1560-312-10 &       TM HM-020-800-23&P. 

Equipment Description

        d.  The ERFS II consists of five major functional components.  

(1) Tank Assembly, 800 gallon capacity.

(2) Restraint System.

(3) Fuel Transfer Hose Assembly

(4) Fuel Control Panel Assembly.

(5) FARE Kit Assembly.

e.  The system consists of from one to three tank assemblies, each with a capacity of approximately 800 US gallons, the connecting hardware and interface controls to rapidly on load and offload aviation fuel, and a Forward Area Refueling (FARE) kit. 

        f.  The ERFS II can be installed and used in a single tank or multiple tank configuration as the mission requires for up to 2,400 gallons for extended range mission providing transfer fuel at approximately 23 gpm into the aircraft tank or for FARE operations at approximately 120 gpm.  The ERFS II draws fuel from a selected tank to refuel other aircraft or combat weapons systems at two refueling points 200 feet from the helicopter.

C-17  AIRCRAFT

FARP USING THE HTARS HOSES and FARE

PURPOSE

20.  Another option for greater FARP mobility is the C-17 FARP using the HTARS, 100-GPM pump, and 100-GPM filter separator (for fuel post operations evacuation from system). The C-17 aircraft is able to deploy to forward areas where only short runways and limited ramp spaces are available. The C-17 aircraft will land in a forward area to act as a ground tanker to provide fuel to receivers on the ground. The receivers can be aircraft, trucks, bladders, or other fuel equipment. The C-17 can deliver fuel through either one or both of its single point receptacles. The C-17 booster pumps are used to defuel the aircraft using the HTARS (Figure 2-5) hoses and additional Army components. Defueling can be done up to a rate of 520-GPM, depending on the number of booster pumps used.

     a.  The site selected for C-17 FARP operations must be consistent with C-17 capabilities. The C-17 can operate from small airfields with limited supporting infrastructure. The airfield runway must be 3,000 to 5,000 feet long and 90 feet wide. A paved runway is not required; it may be merely graded and compacted gravel or clay. A 500 by 200-foot area is required for the FARP site.

       b.  Required equipment includes: HTARS (see Figure 2-6), two 100-GPM filter/separators five fire extinguishers, four water cans, and four spill containers. A 100-GPM pump is required for post operations fuel evacuation of the system.

           c.  Configure the HTARS layout and additional components as shown in Figure 2-6. Required minimum distance between aircraft must be achieved. Lay out the system in the most practical manner taking advantage of any terrain features. When laying out the equipment, never remove a dust cap until ready to make a connection. This will reduce the chance of dust or particulate entering the system.

          d. Connection of System Components; Starting at the supply aircraft, connect using a single point nozzle (D-1 type). After connecting the nozzle but prior to opening the poppet valve ensure the dry-break connector is securely engaged.  Warning - Do not open the single point poppet valve until all other connections are secure and have been checked. Connect a 2-inch by 50-foot discharge hose to the nozzle using the sexless dry break fitting. Install a T-fitting to the end of the discharge hose. Connect a 2-inch by 50-foot discharge hose to both remaining ends of the T-fitting. After these lengths of hose, connect a 100-GPM filter separator to each discharge hose (See Figure 2-6). Lay out the remainder of the HTARS into a modified configuration resulting in two refueling points separated by at least 200 feet between points and 300 feet from the C-17. At each refueling point, connect the type nozzle to be used in refueling (CCR or D-1). After making all connections, make sure that all valves in the sexless fittings are in the open position. After opening each valve, manually attempt to disconnect the drybreak connection. If the hardware is assembled properly, the equipment will not disconnect. If it does disconnect, replace the faulty connection.  After all connections are secure, open the poppet valve on the D-1 nozzle to ensure the locking mechanism prevents removal.

   
e. Grounding and Other Equipment:  Operate the system in compliance with safety procedures and the following:  Drive a grounding rod into the ground 10 feet back from the end of each dispensing hose. Loop the dispensing hose back to the ground rod and hang the nozzle on the ground rod hanger. Connect the clip of the nozzle grounding wire to the ground rod at each point. Place a fire extinguisher, a spill container, and a filled 5-gallon water can at each point. Also place a grounding rod at the filter separator and connect using the filter separator grounding wire. Place a fire extinguisher at the filter separators. 

      (1)  The soldier operating the nozzle guides the aircraft into position using the standard ground control signals. Check with the pilot to ensure that all armaments are on SAFE.

       (2)  Members of the crew, except the pilot or copilot who may remain at the controls if necessary, should deplane and assist with refueling or man the fire extinguishers.

                (3)  Carry the fire extinguisher out to the aircraft and place it within reach of the aircraft fill point.

       (4)  The pilot should notify his commander that he will be off the air during refueling. He may monitor his radios during refueling, but never transmit.

                (5)  Ground the aircraft.

        (6)  Bond the nozzle to the aircraft in one of two ways. Insert the bonding plug into the plug receiver on the aircraft or attach the clip of the nozzle bonding cable to a bare metal part of the aircraft other than the antenna.

       (7)  After the nozzle is bonded to the aircraft, remove the dust cap from the nozzle and open the aircraft's fill port.

       (8)  Verify that all valves are open.

       (9)  Signal to the refueling supervisor using predefined hand signals that the point is ready to provide fuel.  Open nozzle and refuel. Do not leave the nozzle at any time during the refueling. Stop the flow of fuel if there is any emergency at the refueling point.

    (10)  After the receiving aircraft is full, shut off the nozzle. Disconnect nozzle from the aircraft. Replace the cover of the aircraft fill port and put the dust cap back on the nozzle. 

(11) Unplug the nozzle bonding plug and carry the nozzle back to the nozzle hanger.

             (12)  After receiving clearance, the aircraft is free to take off.

          f.  Evacuate fuel from the system using the FARE pump and recover the components using the following procedures:

    (1)  Close discharge side D-1/CCR nozzle.

    (2)  Install  the FARE pump 10-feet away from the SPR panel.

    (3)  Position the filter separator between the pump discharge side and the aircraft SPR panel.

    (4)  Start  pump and run at idle.

    (5)  Recover hoses, starting at the refueling point discharge end.

    (6)  Stop pump and disconnect draining remaining hoses from the aircraft.

 
g.  The advantages of the C-17 FARP are listed below.

               (1)  The C-17 can deliver bulk fuel to remote areas using small airfields with unimproved runways and little supporting infrastructure.

                (2)  The system can be set up and operational quickly.

                (3)  The C-17 FARP is useful for special operations.

h. The disadvantages of the C-17 FARP are listed below.

(1) The C-17 aircraft is diverted from other valuable missions to perform FARP operations. The use of other FARP systems may be a more desirable allocation of resources.

                 (2)  The C-17 requires a 3,000' by 90-foot minimum runway for landing. 

                 (3)  The operation may not be strategically advantageous in consideration of viable alternatives.

                 (4)  The Army unit operating the FARP is responsible for transportation of personnel and equipment to the FARP site.
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