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PETROLEUM AND WATER DEPARTMENT

QUARTERMASTER CENTER AND SCHOOL

JOINT PETROLEUM LOGISTICS PLANNING GUIDE

1. This publication establishes basic guidance for planning and executing fuel support operations.   

2. This publication identifies logistics planning factors and guidance on fuel-related products, equipment, and support procedures. 

3. This publication maybe used by all service activities involved in fuel support.

4.  The use of any specific manufacturer name, commercial product, commodity, or service in this publication does not imply endorsement. 

Chapter 1

FUNCTIONS AND RESPONSIBILITIES

1-1. Fuels Management. Personnel generally are trained in all aspects of the fuels operation. Persons involved in exercises, contingency planning or execution of contingency operations should also have a working knowledge of tactical/mobile fuel systems. The senior fuels representative planning or deploying in support of an operation should be prepared to provide standardized refueling support in a nonstandard environment. 

1-2. Engineers. In a bare-base environment, civil engineers maintain normal responsibilities of liquid fuels maintenance. Site preparation, including construction of berms and other environmental protection measures, is an engineer responsibility if available unless the host nation provides this service. Airport fuel facilities will probably be under operational control of the host airport and not the responsibility of the services.

1-3. Maintenance and transportation are the responsibility of the individual service unless prior coordination is established. When deploying Air Force Fuels Mobility Support Equipment (FMSE), equipment specialists trained in its maintenance should accompanied this equipment.

1-4. Theater Unified Commander (Geographic Combatant Commander in Chief). The Unified Commander has the predominant fuels responsibility within a theater, this responsibility is discharged by the Joint Petroleum Office (JPO). The JPO is responsible for the overall planning of petroleum logistic support or joint operations within their area of responsibility (AOR). The JPOs work closely with their service components and the Defense Energy Support Center (DESC) to plan, coordinate, and oversee all phases of bulk petroleum support for US forces employed in theater. This includes arranging for movement of fuel and related products, personnel, and support equipment. Close coordination under the direction of the JPO is critical to a successful joint operation.

1-5. Defense Energy Support Center (DESC). The DESC and its agencies have the ultimate responsibility for procurement and contracting for fuel, as well as for fuel support at commercial Into-Plane contract locations. Arrange DESC support through MAJCOM channels. If time does not permit DESC support, temporary support may be arranged using an Aircard; existing into-plane contracts; or by a memorandum of agreement between the host and the US senior commander.

Chapter 2

FUEL SUPPORT

.

2-1. Computing Requirements. Determining fuel requirements may be relatively simple as in the case of supporting a few aircraft of one type, or extremely complex when providing support to a variety of aircraft from different commands and services. Since maximum lead time is required to arrange fuel support, timeliness and accuracy in computing requirements are extremely important. DOD Manual 4140.25 requires the services provide exercise fuel requirements to DESC not later than 90 days before the first day of fuel consumption. DESC prefers incremental withdrawal of planned fuel requirements (i.e., initially estimating on the high side) vice last minute add-on of fuels requirements which further tax the host capabilities. The impact of underestimating requirements is obvious in that fuel supplies may run out. Limited bulk storage tankage capacities at bare-base locations further complicate requirement computations. Over estimating requirements can also create serious problems, particularly during peacetime exercises. Aside from ending up with too much fuel and perhaps not being able to empty portable systems, this can sometimes force the US Government to pay for fuel based on initial estimates even though the fuel is not actually used. The net result of continued miscalculations or lack of firm estimates could cause host nations to withdraw future support or significantly increase the cost of that support.

2-2. Information Source. Logistics planners are involved in writing the support plan. The Air Force planner normally provide the aircraft sortie requirements which can be converted to fuel, water, and LOX requirements. In reality, obtaining requirements is seldom a simple task, because changing guidelines and funding delay actual planning. Attempt to finalize requirements as early as possible. Get the requirements in writing and carefully analyze inputs from all commands and Services to make sure requirements appear realistic. Provide combined requirements by message to all concerned (JPO, service control point, MAJCOM and DESC) for review.

2-3. Computations. An Air Force sortie is defined as one aircraft flying one mission. Flying requirements are stated as either a number of sorties to be flown each day or as a sortie rate. Compute the number of sorties to be flown in a single day by multiplying the number of aircraft available times the sortie rate (i.e., ten aircraft flying a 0.8 sortie rate equates to eight sorties per day). Planners may also provide the fuel on-load per aircraft in which case the daily fuel requirement can be computed by multiplying the number of sorties times the on-load per sortie. If operations planners provide only the planned average duration of a sortie, a reasonably accurate requirement forecast can be obtained by using average consumption rates (Attachment 3) times the sortie duration in hours to arrive at a fuel on-load. LOX requirements are computed in a similar manner. Once combat operations commence, sortie generation rates and duration can be obtained from the Air Tasking Order (ATO). Ground fuel requirements are discussed later.

2-4. Resupply Options. When the host airfield is unable to provide actual aircraft refueling, it becomes necessary to establish a fuel dispensing capability and obtain fuel from a bulk source. The simplest and most expedient method of resupply is usually to use the same source of supply used by the host airfield, through arrangements with the supplier or the airfield. The following options may apply where resupply is inadequate or not available:

a. Ocean Tanker. DESC can arrange for tanker shipments of fuel to an available port if given enough lead time. Dependent on location and timing, tankers at sea may be diverted to meet a contingency requirement.  (Table 2-1)

Table 2-1.  OCEAN TANKER CAPACITIES.

	DESIGN OF TANKER
	DRAFT FULLY LOADED
	CAPACITY OF CARGO (BBLS)
	CAPACITY OF PUMPS (BBLS/HR)

	AO-22 (USN)
	32' - 0"
	138,000
	8,000

	AO-51 (USN)
	36' - 0"
	151,000
	36,800

	AO-143 (USN)
	35' - 0"
	187,000
	17,000

	AOR-1 (USN)
	36' - 0"
	170,000
	41,000

	AOE-1 (USN)
	38' - 0"
	166,000
	42,700

	T2-M-BT2
	19' - 3"
	31,000
	4,290

	T2-SE-A1
	31' - 0"
	138,335
	9,075

	T5-S-12a
	33' - 8"
	196,000
	24,800

	T5S-RM2a
	36' - 1"
	180,000
	24,800

	Colombia Class
	36' - 4"
	303,315
	35,700

	Victory Class
	39' - 0"
	372,000
	21,130

	Sohio Intrepid
	43' - 6"
	598,000
	52,454

	Arco Anchorage
	51' - 8"
	924,000
	91,468

	T10-S-101b
	70' - 2"
	1,655,000
	102,400

	
	
	
	


     
b.  
Storage Options. Storage requirements may be met by using existing airfield/airport fuel storage tanks, contingency bladder storage systems, railroad tank cars, or any container which meets operational, safety, and environmental needs. Fuels managers should maximize the use of host storage facilities and minimize the construction of berms and the use of bladders. The method of resupply, movement of fuel to US dispensing systems, and the need for blending of additives should be considered in planning the use of available resources.


c. 
Additives. Military fuel specifications require additives (corrosion inhibitor, fuel system icing inhibitor, and conductivity additive), which are not always available in commercial jet fuels. While all aircraft can operate on fuel without additives, the resultant damage to some aircraft engines (particularly in F-15 and F-16 fighters) is enough to make additives mandatory in support of all but emergency operations involving these aircraft. Additives pose a particular problem for the fuels planner because host airports will not normally allow additives in their systems. At those locations where fuel additives are required, actions must be taken to ensure fuel meets military specifications (Attachment 7 and 8).


d. 
Ground Fuels. Ground products (mogas, diesel) are of equal importance to aviation fuel and will probably be required before aircraft arrival to support communications and ground power equipment. Requirements are determined early by contacting potential using agencies, such as the engineers, transportation, communications, and maintenance. Receipt, storage, and issue procedures are basically the same as for aviation fuels except that smaller dispensing systems are normally required. Consider providing adapters to allow standard nozzles to fit into smaller openings of unleaded vehicles (Attachment 4 and 5).


e. 
Personnel and Equipment Requirements. Determining and coordinating personnel and equipment requirements early is crucial. Determining the amount of personnel and equipment needed, historical data and personal experience will normally aid in the planning. Caution should be exercised to ensure personnel and equipment requirements are sound and are the minimum amount required for mission accomplishment. Additionally, you should state all requirements for other non-refueling vehicles needed in the fuels operations. Although it is not the responsibility of the fuels planner to coordinate for liquid fuels maintenance or refueling maintenance personnel, it is in the best interest of the entire fuels operation to identify the needed skills

2-5. Joint Service Interoperability:  Joint support to the MAGTF may include providing or receiving fuel support from other Services, foreign forces, or commercial sources. The MAGTF command element (CE) is responsible for coordinating bulk fuel support for the MAGTF. Joint bulk fuel interoperability is addressed in Joint Pub 4-03, Joint Bulk Petroleum Doctrine.

           a.  U. S. Navy Ship-to-Shore Systems. Initial phases of amphibious or maritime prepositioning force (MPF) operations may require bulk fuel delivery by ship-to-shore. Both amphibious slops and maritime propositioning ships squadrons (MPSRONS) employ floating hose lines to provide bulk fuel issue via ship-to-shore operations. Additionally, the OPDS can be employed to support and sustain MAGTF or JTF operations ashore.

                 (1)  Amphibious Assault Bulk Fuel System (AABFS).  The AABFS provides a fuel line from the supplying slip to the high water mark ashore where the fuel lines are connected to shore-based bulk fuel systems of the land force. The AABFS consists of buoyant, 6-inch (diameter) reinforced rubber hose lines up to 10,000 feet in length. Two or more buoyant lines can be connected to achieve greater distances between the ship and the shoreline. However, they require floating booster stations to do fuel transfer when the distance is more than 5,000 feet. Buoyant hose systems are employed to support the initial phases of amphibious landings and can be installed in 4-6 hours. An AABFS can be installed in 4 to 6 hours.

               
(2)  Offshore Petroleum Discharge System (OPDS).  The OPDS is designed to discharge petroleum products to USMC AAFS, U.S. Army tactical petroleum terminals (TPTs), or U.S. Army inland petroleum distribution system (IPDS) pipelines. The OPDS can be installed up to 4 statute miles off-shore and supports ship-to-shore fuel replenishment rates of up to 1.2 million gallons per day (based on a 20-hour operating day). The OPDS can produce delivery rates of 1,000 gpm.   If the ship stand-off distance is less than 2 statute miles, dual lines can be used which results in faster product transfer.  The OPDS includes the initial fuel tanker (ship) which provides the initial delivery of fuel (up to 15 million gallons) and the mooring apparatus for itself and follow-on tankers. The OPDS employs either a 4 point moor or a single anchor leg mooring (SALM) with surface buoy to allow the ship to moor and 'weather vane' in the prevailing winds in a 360-degree arc.  The system is installed by Military Sealift Command (MSC) civilian crews with the assistance of naval support personnel. Besides underwater divers and support personnel from an amphibious construction battalion, the system requires side-loadable warping tugs and/or powered or non-powered causeway sections to conduct the installation.

   
b. U.S. Army Petroleum Systems.  Theater support may be provided from U.S. Army fuel sources. Fuel support, which includes interface with Marine Corps TFS, must be planned and coordinated in advance. The selection of specific systems depends on the projected requirements. The U.S. Army theater fuel manager coordinates fuel delivery requirements. When operating with the U.S. Air Force, the U.S. Army can airdrop fuel in quantities up to 10,000 gallons in support of operating forces. Fuel support equipment employed may include TPTs, IPDS, or line haul vehicles.


c. U.S. Air Force Air-based Petroleum Systems. Refueler aircraft and aircraft equipped with aerial bulk fuel delivery systems (ABFDS) may be required to support MAGTF operations. Support capability ranges from air delivery of packaged fuel (500-gallon collapsible drums) to bulk fuel pumped from transport aircraft or aircraft internal tanks. See table 2-2. Wet-wing refueling/defueling methods may be prescribed for special mission support operations. These methods may range from the transfer of jet fuel from a delivery aircraft to receiving tactical storage systems or into a receiving aircraft.   

Table 2-2. Aircraft Fuel Delivery Capability

	Type Aircraft
	500-Gal Drum Delivery Model and Gallon Capacity
	Wet-Wing Delivery Model and Gallon Capacity

	C-130
	5,000
	4,400

	C-141
	9,000
	12,500

	C-5A/B
	27,000
	29,000


2-6. Maritime Prepositioning Ships (MPS):  The rapid offloading and availability of bulk fuel are essential to MPS operations.  Each maritime pre-positioning ships squadron (MPSRON) currently carries: eight - AAFS, ten - TAFDS, and eight - HERS embarked in 8'x 8'x 20' foot containers. The TFSs are spread-loaded among the various slips so that each ship has a bulk fuel capability. They must be established ashore before the ships can offload their cargo fuel. Therefore, the AAFS and TAFDS are embarked in a manner that allows them to be one of the first items of equipment offloaded. MPS have the capability to carry cargo bulk fuel. Depending on the type of ship, they can carry up to 1.6 million gallons of JP-5 and up to 210K gallons of mogas.

a. Fuel Offload. The MPS can offload fuel through a single 6-inch hoseline at 600 gpm from a distance of up to 2 miles. They can also offload fuel at pier-side or mooring buoy. At the flow rate of 600 gpm, it takes approximately 36 hours to offload the JP-5, and 5 hours to offload the mogas from a single ship. For the offload of both mogas and JP-5, separate lines and storage facilities are required.         

           b.  AABFS. Fuel is pumped ashore through the Amphibious Assault Bulk Fuel System (AABFS) which is carried aboard the MPS. The system consists of 10,000 feet of 6-inch diameter hose mounted on a powered hose reel. For installation, the hose reel is loaded on a landing craft utility (LCU) or a side-loadable warping tag (SLW'I) and is normally installed from the beach to the ship. The shore end of the hose is connected to the AAFS with the beach interface unit (BIU) supplied by the amphibious construction battalions. The hoseline system can be installed in 8 to 10 hours and retrieved in 10 to 16 hours.

Chapter 3

FUELS EQUIPMENT INTEROPERABILITY

3-1. Joint Interoperability. Joint operations between the Services are becoming increasingly important and more frequent. Because fuel is a common item among the Services, delivery of this product into a joint combat environment is one aspect the planner considers and integrates to ensure successful accomplishment of the mission. The Services have traditionally maintained fuel equipment tailored to their own particular needs. Nonstandard refueling techniques may have to be employed to support joint combat operations. Attachment 5, contains a listing of the Services' major fuel equipment, including the description and interoperability/considerations.

3-2. Dispensing Options. All fuels mobility equipment is air transportable in C-130 or larger aircraft. Considering the logistics problems and high cost of airlift, equipment moves should be minimized and host assets used where possible. If time permits, you should sealift the equipment when possible to minimize airlift requirements. 

3-3. Nonstandard Refueling Operations. Nonstandard refueling operations are primarily between Services of a joint force in which fuel is passed from a unique source, such as aircraft fuel tank(s), into a receiving aircraft, ground support storage, or a transport vehicle. It is not within the context of this pamphlet to address all nonstandard refueling considerations that exist. These operations may also include fuel support between two Services conducting ground or sea operations. An example of this would be US Air Force helicopters refueling aboard a Navy vessel. Other examples of nonstandard refueling operations include wet wing defueling to equipment and vehicles and aircraft-to-aircraft refueling. Nonstandard refueling operations are not the primary purpose of US Air Force cargo and tanker aircraft. You should conduct these operations only in time constrained situations where ground fuel resupply means are not reasonably available in forward areas, and acceptable conditions exist to permit air delivery of fuel. Consider this type of operation as a last resort after all other methods of delivery, including sling-load delivery of bladders (collapsible tanks), or delivery by pipelines, rail, or road tankers, as well as host nation support. The key rule is to follow published technical order procedures for each peculiar circumstance.

3-4.  Wet Wing Defueling. Wet-wing defueling involves transferring fuel from fixed-wing aircraft fuel tanks to a storage conveyance such as collapsible fabric tanks or tank semi-trailers. This method of bulk fuel resupply allows the aircraft to carry an internal load of dry cargo plus jet fuel without requiring additional aircraft to provide fuel support. Wet-wing defueling can supplement other bulk fuel delivery systems. Aircraft used in wet-wing defueling operations include the C-5A, C-14 1, C-17, and C-130 cargo aircraft, and KC-10 tanker aircraft. Using the correct procedures, wet-wing defueling from the single point refueling receptacle (SPR) of these aircraft into collapsible fabric tanks or tank semi-trailers can be done with an acceptable degree of risk (Attachment 2).  

See equipment list and layout at Attachment 20.

3-5. Air Force Forward Area Refueling Point: Concept of operations is designed to provide increased fueling capabilities for Special Operations Forces while operating in austere, covert environments. Mechanics of operations include the ground transfer of fuel with or without a specially designed Forward Area Manifold Cart (FAM Cart) from cargo tanker aircraft fuel tanks to another aircraft. Operations are conducted with both the tanker and receiver aircraft engines running, normally under the cover of darkness while operators are wearing night vision devices. The typical process employs nine sections of 100 feet by 2 inch of specially designed light weight hose. Refueling nozzles are the typical SPR, overwing, closed circuit type.

3-6. Couplings, Nozzles, and Adapters. Attachment 4 lists the Service-unique petroleum equipment couplings, nozzles, and adapters interoperability matrix. To determine if two systems are compatible, examine the couplings and adapters available on each system. For example, the C-141 aircraft has only the SPR adapter, and the US Army Fuel System Supply Point (FSSP) has no single point refueling nozzle to connect to the aircraft. Therefore, using a provider and receiver rule, the US Army (the receiver) must secure a SPR nozzle and enough hose to reach the aircraft before the two systems are interoperable. Unique circumstances may cause variation from this rule in order to efficiently achieve interoperability. For example, when an aircraft installation would provide the required couplings. This is established because of the operational time constraint and the impracticality of equipping the aircraft with all couplings and adapters needed to inter- face with all systems.

ATTACHMENT  1

Marine Corps Tactical Fuel Systems

Marine Corps bulk fuel equipment has to meet a wide spectrum of requirements from ship-to-shore operations to aircraft refueling. To meet these requirements, the Marine Corps has developed a family of tactical fuel system (TFS). Each system is designed and configured specifically to support a unique mission using similar components. The ability to alter fundamental system configurations and interchangeability of components allows the creation of limitless combinations of tailored systems to meet mission requirements.

1.  Amphibious Assault Fuel System (AAFS):  The Amphibious Assault Fuel System (AAFS) (USMC TAMCN B0685) is the largest of the Marine Corps TFS. Consisting of many self-contained units, the AAFS is used to receive, store, transfer, and dispense all types of fuel. The AAFS supplies bulk fuel to all elements of a MAGTF including distribution by hoseline to airfields. The system can receive fuel from offshore vessels, railcars, tank trucks, bulk storage tanks, pipeline/hoseline, and drums. Fuel is stored and can be transferred to another storage site or dispensed to individual containers, vehicles, tank trucks, and other fuel systems.


a. Composition. Six assemblies make up the AAFS:


* Beach unloading assembly.


* Drum unloading assembly. 
* Two booster station assemblies.



* Two adapting assemblies.

              * Two Dispensing assembly.
              * Six tank farm assemblies.

Each AAFS has one beach unloading assembly used for receiving fuel during ship-to-shore operations. Two booster station assemblies in each AAFS are used when the distance between storage sites is greater than the pumping distance. The AAFS storage capacity comes from the six tank farms. One drum unloading assembly in each AAFS provides the capability to defuel 55-gallon drums. Two dispensing assembly in each AAFS provides the capability to dispense fuel. The AAFS has two adapting assemblies to make the system compatible with commercial and other Services' fuel systems. Versatility is an important part of the AAFS. It can be deployed as a whole or tailored to meet mission requirements. However, each AAFS may contain only one type of fuel.

      
b. Capacity.  The AAFS storage capacity is 1,120,000 gallons made up from its six tank farms. The AAFS has approximately 5 miles of 6-inch hose and uses seventeen 600-gallons per minute (gpm) pumps. Using quick-connect, cam-lock fittings, the AAFS can be assembled without tools and is compatible with the other Marine Corps TFS.

2. Tactical Airfield Fuel Dispensing System (TAFDS):   Similar in design to the AAFS tank farm, the Tactical Airfield Fuel Dispensing System (TAFDS) (USMC TAMCN B0675) is used to provide bulk fuel support at Marine Corps expeditionary airfields. The primary purpose of the TAFDS is aircraft refueling. This system is air-transportable, versatile and can be quickly assembled. Compatible with other Marine Corps TFSs, the TAFDS can receive fuel from almost any source with the appropriate adapters. Fifty-five gallon drums may be defueled using the drum unloading portion of the TAFDS. This system is 

used for receiving, storing, transferring, and dispensing aviation fuel in support of expeditionary airfields. With the single fuel on the battlefield concept, the TAFDS will be able to supply aviation and ground fuel for airfields. The TAFDS consists of six 20,000-gallon collapsible tanks and four 50,000 gallon tanks for a storage capacity of 320,000 gallons. Each TAFDS rates seven pumps of either 350 or 600 gpm. With its designed pumping rate and equipment to set up 12 dispensing points, the TAFDS has a multi-plane fueling capability. The TAFDS may also be used to replenish tank vehicles. Filtration of the fuel to meet naval air requirements is accomplished using filter separators and fuel quality monitors. The TAFDS is used for hot or cold aircraft refueling.

3.  Helicopter Expedient Refueling System (HERS):  The Helicopter Expedient Refueling System (HERS) (USMC TAMCN B1135) is designed for support of helicopter operations in advanced areas and remote sites. It is normally used at forward arming and refueling points (FARPs). Versatility, easily transportable, and a quick setup are the key elements of the HERS. Equipped with 2-inch hoses and adapters, the HERS is compatible with other Marine Corps TFS. The HERS has a maximum capacity of 18,000 gallons from (18) 500-gallon collapsible drums and (3) 3,000-gallon tanks. The HERS has four 125 gpm pumps and enough components to set up four refueling points. It may be deployed as a whole or in part to meet operational requirements. Due to the limited storage capacity and the flow rate of the HERS (100 gpm), the HERS is best used for attack and utility helicopters to increase their range.

4.  Expedient Refueling System (ERS):  The Expedient Refueling System (ERS) was designed for support of ground vehicles in advanced positions. Easily transportable and highly mobile are key elements of the ERS. The ERS is normally used with the 500-gallon collapsible fuel drum or 3,000 gallon tanks and consists of a 125 gpm pump and with hoses and fittings for two refueling points. All components within the ERS have 2-inch couplings.

The ERS does not have filtration equipment and should not be used for aircraft refueling.

5.  SIXCON:  The Marine Corps Liquid Storage, Transporting, and Dispensing System, is commonly called a SIXCON. SIXCONs are used to store, transport, and dispense fuel and is transportable by air or ground. Components of the fuel SIXCON system are a fuel pump module and five fuel tank modules. The modules form a fuel distribution source that can be transported as a unit or individually.  The overall system is encased by a standard 8' x 8' x 20', International Standards Organization (ISO) container.

       
a. Fuel Pump Module. The SIXCON fuel pump module (USMC TAMCN B1580) consists of a 125 gpm pump, 100 gpm filter separator, 100 gpm fuel quality monitor, meter assembly, and hose reel. The fuel pump was designed to dispense fuel from several types of fuel tanks, for defueling, or for filtering aircraft or ground fuels. The rate of transfer for the SIXCON pump module is up to 100 gpm.

         b. Fuel Tank Modules. Each SIXCON fuel tank module (USMC TAMCN B2085) is made of stainless steel and has a capacity of 900 gallons. The fuel tank is equipped with all the hoses and adapters to connect the tanks to the pump unit.

         c. Accessories. SIXCON modules are interconnected using special horizontal and vertical ISO connectors. Fuel is transferred via 2-inch hoses with dry-break couplings. This allows rapid assembly and disassembly without loss of fuel or damage to the environment.

         d. Cyclic Resupply. SIXCON modules are assigned to general combat service support (CSS) organizations. These organizations may implement a cyclic resupply procedure where modules are exchanged for empty ones. SIXCONs may also be assigned to using organizations for minimal fuel handling at the operator level.

6.  M970 Mobile Refueler  (Marine Corps):  The M970, 5,000-gallon mobile refueler (USMC TAMCN D0215) provides aircraft refueling/defueling and over-the-road transportation of bulk fuel. It is assigned to both the aviation combat element (ACE) and the combat service support element (CSSE). Within the ACE, the M970 is organic to the MWSS and is used primarily to refuel aircraft. Within the CSSE, the M970 is organic to the motor transport battalion and is assigned to CSSE motor transport and/or engineer detachments. The CSSE uses the M970 to transport bulk fuel between storage sites or directly to the customer.

7.  Tactical Petroleum Laboratory-Medium (TPLM):  The Tactical Petroleum Laboratory-Medium (TPLM) (TAMCN B0695) provides the essential testing components integrated into an ISO container to monitor the critical physical and chemical characteristics of aviation and ground fuels. JP-4, JP-5, JP-8, diesel, and their commercial grade equivalents can be tested for composition and quality against minimum standards as specified in MIL-STD-3004, Quality Surveillance Handbook for Fuel, Lubricants and Related Products. The TPLM can also test captured fuels.

8.  USMC Aircraft Bulk Fuel Handling Systems:  Air-to-air refueling or transfer of bulk aviation fuel can both extend the range of aircraft and provide a means for the MAGTF to "air deliver" jet fuel to forward operating sites (jet fuel can also be used as diesel fuel). Table 1-1-1 is a listing of a full MEF allowance of bulk fuel equipment.

a. USMC KC-130R Transport. The primary mission of the KC-130R Transport is air-to-air refueling. It can air-to-air refuel both tactical Marine fixed wing aircraft and CH-53 helicopters. The KC-130R can also land at distant airfields carrying up to 10,000 gallons of jet fuel.

b. Tactical Bulk Fuel Distribution System (TBFDS).  The TBFDS consists of fuel range extension tanks, hoses, and couplings that can be loaded internally on a CH-53 helicopter. This system can be used to extend the operating range of the CH-53 or allow for helicopter delivery of fuel to distant forward areas. The TBFDS configured CH-53 can refuel aircraft at FARPs or refuel diesel engine ground vehicles and equipment.

Table 1-1-1. Authorized Bulk Fuel Equipment for a full MEF

	UNIT
	AAFS
	TAFDS
	HERS
	ERS
	500-Gal Drums
	3,000 Gal

Tank
	Pump SIXCON
	Tank SIXCON
	M970
	TPLM

	FSSG
	4
	0
	0
	30
	56
	16
	52
	188
	20
	2

	MWSS       R/W   (2)
	0
	6
	10
	0
	In HERS
	In  HERS
	4
	18
	20
	0

	MWSS      F/W   (2)
	0
	4
	2
	0
	In HERS
	In  HERS
	2
	12
	20
	0

	TOTAL
	4
	10
	12
	30
	56
	16
	58
	218
	60
	2


     Legend:  FSSG - Force Service Support Group;          R/W = Rotary Wing

                   MWSS = Marine Wing Support Squadron;   F/W = Fixed Wing

ATTACHMENT 2

WET-WING REFUELING

1. Aerial Bulk Fuel Delivery System (ABFDS). The ABFDS is designed for aerial delivery of fuel to locations where other methods of transportation are impractical. While the ABFDS system can carry from 3,000 to 24,000 gallons per sortie it is not a cost-effective or efficient means of providing fuel resupply, especially in support of large flying operations. Dependent on the contingency location and its distance from a source of fuel, the aircraft may consume more fuel than actually delivered by the system. The system has been qualified, for bulk transport of all types of liquid fuel, including special fuels; i.e., JPTS.

2.  Aircraft Systems The use of aircraft as the primary resupply mode for fuel is permitted only after all other possible means of support have been exhausted. Airlift is expensive movement with limited capability:

3.  Cargo Aircraft. Air Mobility Command (AMC):

4.  Equipment: C-130, C-141, C-5, and C-17 aircraft.

5.  Primary Function: Airlift of cargo and personnel.

6.  Alternate Functions: ABFDS with alternate capability equipment (ACE) for filtration of aviation fuels, 500 gallon drum transport, wet-wing defueling, and aircraft-to-aircraft refueling.

8. Interoperability: All AMC aircraft are equipped with the single point refueling receptacle. The single point refueling nozzle and adequate length of discharge (collapsible) hose are required to defuel the aircraft. Normally, nozzle and hose will be provided by the receiver. These cargo aircraft are interoperable with all rotary wing aircraft (except Army and Marine Corps UH-1 and OH-58),  Marine Corps and Navy ground systems, and Army M978 HEMTT, M131A5C, M969 and  M970  semi-trailer tankers.

9. Tanker Aircraft. Air Mobility Command (AMC):

a.  Equipment: KC-135 and KC-10 aircraft.

b.  Primary Function: Inflight refueling.

c.  Alternate Functions: KC-135 for passenger or limited cargo; KC-10 for passenger, cargo, and fuel transport for on-ground defueling or wet wing defueling and aircraft to aircraft refueling.

ABFDS

Suction and Discharge Hoses

10.  The AEBDS has enough suction and discharge hose to install it on the C-130 aircraft. More lengths of hose are required when it is used on the C-141 aircraft. All hoses are 4 inches in diameter. They have cam-locking couplings, one male and one female, at either end. The following are the hoses in the system:

• A 28-foot suction hose to connect the forward tank to the pump module manifold.

• An 8-foot suction hose to connect the rear tank to the pump module manifold.

• Two 4-foot suction hoses, with elbow fittings at the male coupling end, to connect the pump outlet to the meter when the meter is installed at the manifold inlet.

• Two 20-inch suction hoses to replace the meters when they are not installed.

• A 50-foot suction hose to connect the system to an un-pressurized, outside fuel supply.

• Four 25-foot delivery hoses to off-load fuel in the tanks. The hoses may be coupled in one 100-foot length or two 50-foot lengths. The system also has two D-1 nozzles for use with the discharge hose.

AUXILIARY EQUIPMENT AND PARTS
11.  The frame of the right-hand pumping module has a storage box for the auxiliary equipment and parts. 

             The auxiliary equipment and parts in the system include:

    * Two 4-inch, female, back-to-back, cam-locking couplings

    * Plugs and caps for sealing the cam-locking couplings during shipment

   * Two caps for sealing the Victaulic coupling ends on the manifold

   * Two starter ropes for the auxiliary engine

   * Shims for tightening the cam-locking couplings

  * A quick-disconnect plug and hose assembly for draining the engine crankcase

           The system also has two devices for detecting volatile fumes.

ALTERNATE CAPABILITY EQUIPMENT

12. The ABFDS has been modified to include an Alternate Capability Equipment (ACE) package by adding a filter/separator with a hose rack and a 2.5-inch Single Point Refueling (SPR) nozzle. When the ACE package is added to the ABFDS, it becomes the Aerial fuel Delivery and Dispensing System (ADDS) as shown in See Figure 2-1.

Components and Functions of the ACE Package

       a.  Filter/separator module. The filter module is designed to fit between the pumping modules. It connects both outlets by means of an interconnecting manifold, thus permitting operation of either pumping module. The filter/separator is rated at 350 GPM and uses a manual vent valve with sufficient hose to allow overboard venting when required. The filter contains 18 elements and 18 canisters. The outlet of the filter is fitted with a dry break adapter to allow disconnecting in the aircraft without the hazard of a fuel spill.              

       b.  Hose rack and hoses. A hose rack is mounted on top of the filter/separator frame. The rack is large enough to store the hoses and nozzles required to operate the system. The rack is fitted with three strap assemblies to secure the hoses during transportation. Hoses included in the ACE package are (3) 2½-inch by 50-foot sections of delivery hose with camlocking couplings on either end. 

       c.  Static grounding reel. A manually operated static discharge reel is mounted on the filter/separator frame. The reel contains 165-inches (13¾-feet) of grounding cable to attach to the equipment being serviced.

       d.  Fuel servicing nozzles. Two types of nozzles are used with the ADDS. The center point receptacle nozzle will mate with the D-1 receptacle on the M969 and M970 fuel semi-trailers as well as the M978 HEMTT. The nozzle has a built-in pressure/flow regulator that limits the fuel delivery pressure to 35-psi. It also includes a quick disconnect dry-break with an in-line strainer. The nozzle is fitted with a 2½-inch camlocking end to attach to the 2½-inch delivery hose. A Closed-Circuit Refueling (CCR) nozzle is used for helicopter refueling capability.

       e.  Fire extinguishers. Two hand-held, dry chemical, fire extinguishers with mounts are provided. One is mounted for access to the equipment operator and the other is mounted for access by the aircraft servicing personnel.
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1.  Alternate Capability Equipment

2. Engine/Pump Assembly

3. Exhaust Extension

4. Pad

                    Figure 2-1.   Aerial fuel delivery and dispensing system

USE

13.  The ABFDS, installed in the C-130 aircraft, is used for aerial resupply of bulk petroleum. This resupply takes a variety of forms. The system can be used for the initial movement of bulk petroleum into a theater of operations. It can be used to move bulk petroleum into forward areas. The system is valuable in situations where bulk petroleum is required in an area of operations where tank vehicles cannot go. The system is also capable of quick response; it can move bulk petroleum over long distances over a short period of time. For off-loading, the system can be connected to any item of equipment that can be coupled to a 4-inch line, such as an FSSP, a tank vehicle, or an assault hoseline.

WET-WING DEFUELING

DESCRIPTION

14.  Wet-wing defueling is transferring fuel from fixed-wing aircraft fuel tanks to collapsible fabric tanks or tank semi-trailers. This method of bulk fuel resupply allows the aircraft to carry an internal load of dry cargo plus aviation turbine fuel without requiring additional aircraft to provide fuel support. Wet-wing defueling can supplement other bulk fuel delivery systems. Aircraft used in wet-wing defueling operations include the C-5A, C-130, C-141, and C-17 cargo aircraft. Wet-wing defueling from the center point refueling port of these aircraft (See Table 2-1-1) into Army collapsible fabric tanks or tank semi-trailers can be done with an acceptable degree of risk using the correct procedures. Four aircrew members perform the operation.

Table 2-1-1.  A/C DISCHARGE FLOW RATE and PSI

	AIRCRAFT
	DISCHARGE FLOW RATE
	DISCHARGE PRESSURE
	NOTES

	C-130
	15 - 70 gpm
	12 - 40 psi
	

	C-17
	90 gpm
	33 - 45 psi
	Using both SPRs

	C-141
	500 gpm
	22 - 50 psi
	Using both SPRs

	C-5
	800 gpm
	24 - 28 psi
	Using both SPRs

	KC-10
	115 - 400 gpm
	28 - 115 psi
	Using both SPRs

	KC-135
	250 gpm
	12 - 75 psi
	


EQUIPMENT

15.  It is the Army's responsibility to maintain and inspect fuel transfer equipment to ensure that the system is free of leaks in the first 60 feet from the aircraft center point refueling port. Do not use the Army's 350-GPM pump in wet-wing defueling because the excessive suction created could collapse the aircraft fuel manifold; fuel booster pumps on board the aircraft will be used to transfer fuel. The Army will provide the equipment described below to perform wet-wing defueling on Air Force cargo aircraft.

NOTE:  See equipment list Attachment 20, using unisex hose connections.

HOSE

a. The hose must be at least 60 feet in length so cam-locking couplings are not within the 50-foot safety cordon around the aircraft.  If unisex coupling hose is used shorter lengths can be used within the 50-foot safety zone (See Attachment 20).

NOZZLE

     b.  The wet-wing defueling operation requires the D-1 (single point) refueling nozzle.
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FIRE EXTINGUISHER

      c.  At least four potassium, stored pressure, dry chemical fire extinguishers are required. These extinguishers must be rated by Underwriter's Laboratory, incorporated at 80-B:C. Place and man the fire extinguishers as follows:

            (1)  One within 50 feet on the side of the operating aircraft engines (C-130 only, APU or GPU).

            (2)  One within 30 feet of the side of the center point port being used.

            (3)  One at the receiving tank or semi-trailer.

            (4)  One spare (unmanned) within 100 feet of the center point port being used.










Prepared by the Petroleum and Water Department


U.S. Army Quartermaster Center and School


Fort Lee, Virginia  23801





JOINT PETROLEUM 


LOGISTICS PLANNING GUIDE





WARNING


Remove the dust cover and inspect the nozzle nose area for obvious damage and cleanliness before each use.  Visually inspect the nozzle-locking mechanism before each fueling operation to determine that the mechanism is complete and is functioning properly.  No lubrication is required between overhauls.
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