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MEMORANDUM FOR SEE DISTRIBUTION

SUBJECT:  Recommended Procedures for “Additizing” JET A/A-1 

1.  PURPOSE.  This guidance provides procedures for adding and blending Corrosion Inhibitor (CI), Fuel System Icing Inhibitor (FSII) and Conductivity (CU) additives to commercial JET-A/A1 to obtain JP-8.  In general, JET A/A-1 is an acceptable substitute for JP-8.  However, continuous use of JET-A/A1 in warmer climate zones (in engines fitted with fuel lubricated rotary injection pumps) is not recommended.  The following procedures outline the recommended method of converting JET A/A-1 to JP-8 in these zones or in other zones as required by the theater commander.

2.  SCOPE.  These are local procedures to be used by the Third Infantry Division and 260TH QM Battalion (Petroleum Supply) Units.  The information was extracted from “Field Blending Guides for the Addition of MIL-I-25017 Corrosion Inhibitor/lubricity Improver and MIL-I-85470 Fuel System Icing Inhibitor (FSII) to Aviation Turbine Fuels JET-A/A1, 19 December 1995”.  Copies of the documents can be obtained from US Army Tank Automotive RD&E Center, AMSTA-TR-R/210, Warren, MI  48397-5000. 

3.  PROCEDURE.  “Additizing” of fuel (fuel blending) should be done in tank vehicles, tank semi-trailers, or in above-ground tanks equipped with a bottom discharge.  Blending of additives to Jet A or Jet A-1 is best accomplished by premixing additives with a small quantity of fuel.  The premix is then added to the tank before the rest of the bulk fuel.  Once filled, mixing is then accomplished by recirculation within the tank using the on-board or auxiliary pump. Recirculation is achieved by placing the discharge nozzle in the top manhole.  Filter/separators should be bypassed during the recirculation process.  Mixing time will vary by tank and pump capacity.  Minimum mixing times should be governed by the following formula: 

 Mixing Time (min.) = Fuel Quantity (gals)    X   1/2




                             
 Pump Speed (gals/min)

     a.  If the fuel premix is added to a tank already filled with fuel, mixing times should be doubled.

     b.  Recommended mixing times for selected vehicles/tankers are given in Table 2. 

     c.  Recirculation through the top manhole requires good bonding and grounding on the hoseline and tanker.  When possible, the nozzle of hose will extend to the bottom of the tanker (IAW FM 10-71) to prevent splashing, reduce vapor generation, and to provide bonding.

     d.  An alternative, but less effective, method of recirculation is to move the tank vehicle over rough terrain.  The tank must be filled sufficiently for the fuel to clear tank baffles but not so high so as to minimize “sloshing.”  Vehicle should be driven at a moderate speed over rough terrain for a minimum of fifteen minutes, or on a highway for one-half hour.  If the fuel premix was added on top of the fuel, (ie., to a full tanker) driving times should be doubled.

4.  ADDITIVES AND TABLES:

     a.  Corrosion Inhibitor/Lubricity Improver (CI):  This additive improves the fuel lubricity. 


          (1)  Recommended concentration of the corrosion inhibitor/lubricity improver varies by vendor.  However, for this application a concentration of 250 ppm (.95 liters/1000 gallons) will be used.  SEE TABLE 1 for different bulk fuel quantities to be treated.

         (2)  Mixing in Tank Vehicles:  Prepare the corrosion inhibitor/lubricity improver-fuel premix in a suitable closed container that represents approximately 0.5 percent of the quantity of fuel to be treated.  For example, a 1200 gallon Tank and Pump Unit can use a single five gallon container for preparing the fuel premix.  Larger tanker vehicles or tanks will require multiple additions.

STEP 1:  Add the corrosion inhibitor/lubricity improver (using no greater that .95 liters per 4 gallons of fuel) recommended for the volume of interest and then fill the premixing container with fuel.  

STEP 2:  Agitate the mixture thoroughly for at least 30 seconds to insure that the additive is completely dissolved.

STEP 3:  Pour the thoroughly agitated fuel premix into the to-be-filled tank.  Then fill the tank with fuel either by top or bottom loading.

        (3)  Mixing in Underground Tanks.  Mixing in underground tanks is best accomplished by adding the inhibitor premix to an empty or partially filled tank and dumping the remaining fuel on top.  Adding the inhibitor premix to the top of the fuel will require double the blending time.  Blending by recirculation must be initiated using the formula given in 2.a.(3) above.  The service pump may be used to circulate fuel within the tank by inserting the discharge nozzle into an access port, but its flow is generally too low (usually no more that 12 gpm) to be efficient and the pump meter reading is frequently used as the basis for fuel inventory control.  The use of an auxiliary fuel-transfer pump or a vehicle pump to provide recircultation will require access to two tank access ports.

TABLE 1 - CI BLEND COMPOSITIONS (Based on a treatment of 250 ppm) 

FUEL QUANTITY

AMOUNT OF CI TO ADD
RECOMMENDED

GALLONS                                LITTERS/GALLONS ____PREMIX SIZE
1200



    1.1 liters (.30 gal)


       5 gal

2500



    2.4 liters (.63 gal)


     10 gal

5000



    4.7 liters (1.2 gal)


     20 gal

7500



    7.1 liters (1.9 gal)


     30 gal

10,000


          
    9.4 liters (2.5 gal)


     40 gal

20,000


              18.9 liters (5.0 gal)


     80 gal

TABLE 2 - MIXING TIMES FOR SELECTED TANK VEHICLES

(Assumes additives - fuel premix added ahead or prior to filling tank with bulk fuel)

VEHICLE

FUEL QUANTITY
  PUMP RATE
MINIMUM MIXING

_____________________GALLONS *______GALS/MIN**________TIME, MIN

Tank and Pump Unit

1200

        50


15

HEMTT


2500

      300


  4

M931 Trailer


5000

      225


11

*Assume tank is filled to capacity

** Assume pump is running at maximum speed

     b  Fuel System Icing Inhibitor (FSII).  The purpose of adding FSII into JET  A-1 is to  improve the low temperature operability by preventing the formation of ice crystals from entrapped water in the fuel.  FSII also inhibits microbiological/fungus growth in the fuel. 

          (1)  Recommended concentration of the FSII is 0.10 to 0.15 vol %.  Dosages for different bulk fuel quantities to be treated using the premix and based on a 0.125 vol % concentration level, are shown in Table II.

          (2)  Mixing in Tank Vehicles:

STEP 1:   Mixing in Tank Vehicles - Prepare the FSII-fuel premix in a suitable closed container that represents approximately 0.5 percent of the quantity of fuel to be treated. Add the FSII recommended for the volume of interest and then fill the container with fuel.  Agitate the premix thoroughly for at least 60 seconds to insure that the additive is completely dissolved.  (SEE TABLE 3)
STEP 2:  Pour the thoroughly agitated fuel premix into the to-be-filled tank.  Then fill the tank with fuel either by top or bottom loading.

TABLE 3  FSII (Concentration of 0.125 vol %)
FUEL QTY

AMOUNT OF FSII TO ADD

 
RECOMMENDED

GALLONS                  
      (0.125 vol %)              

PREMIX SIZE
1000



4.75 liters (1.25 gal)


5 gal

2500

          

11.829 liters (3.125 gal)

10 gal

5000

          

23.659 liters (6.25 gal)

20 gal

7500

          

35.488 liters (9.375 gal)

30 gal

10,000

          
            47.318 liters (12.5 gal)

40 gal

20,000

        
            94.635 liters (25 gal)  

80 gal

     c.  Static Dissipator:  This additive improves the fuel conductivity.  For this application a 0.25 ppm concentration will be used.  The procedures for adding the conductivity additive is the same as that of  CI and FSII.
TABLE 4 CONDUCTIVITY ADDITIVE REQUIRED (Pre-diluted: One part additive to nine parts fuel)

QUANTITY TO BE DOPED

0.25 PPM
1000 gls



   10 ml

2500 gls



   26 ml

5000 gls



   51 ml

7500 gls



   77 ml

10000 gls



 102 ml

NOTE:  There are some factors that may affect the conductivity units (CU) level of the fuel;  supplier, temperature, type of corrosion inhibitor, and cleanliness of the system the fuel is exposed to.  The addition of  CU to fuel may be waived in contingencies or overseas environments by Defense Energy Supply Center or the Army Petroleum Center.

5.   POC for this action is the 260th QM Battalion Mobile Petroleum Laboratory/ Petroleum Operations Section at DSN  971-5999.
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