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8.1.7. Determination of the quantities of fuel and oil carried     (JAR-OPS 1.255 / 1.350)
8.1.7.1. Fuel Policy

Adequate fuel quantity (block fuel) to cover the requirements of trip, contingency, alternate, reserve and taxi must be loaded prior to departure. 

This quantity shall take into account:

· Anticipated meteorological conditions

· Weights

· Routings

· Delays

· ATS procedures

· Procedures contained in the Operations Manual

· Realistic aircraft fuel consumption data based on data provided by Airbus or derived from a fuel consumption monitoring system. For this purpose a fuel performance factor shall be determined for each aircraft.

At any time during a flight the fuel quantity remaining on board must be enough to deal with the planned operation and the possible deviations.

The final authority and responsibility for fuel loads and the fuel management in flight rests with the Commander. For in-flight fuel management refer to 8.3.7.1.3
8.1.7.1.1. Standard fuel planning

The pre-flight calculation of usable fuel required for a flight includes taxi fuel, trip fuel reserve fuel and extra fuel if required by the Commander. 

Reserve fuel consists of contingency fuel, alternate fuel, final reserve fuel and additional fuel if required by the type of operation. 

Therefore the fuel planning must be sufficient to cover the following requirements:

· Taxi fuel: fuel expected to be used prior to take-off, including engine start, taxi and APU consumption. A standard quantity of fuel depending on the aircraft may be used (refer to FCOM).


Maximum ramp weight may not be exceeded with taxi fuel on board.

· Trip fuel: fuel for take-off and climb to cruise altitude taking into account the departure procedure, cruise including step climbs if any, descent, an instrument approach and landing procedure at the destination runway.

· Contingency fuel: fuel to cover deviations from the planned operating conditions such as unfavourable variations in cruise altitude or track, deviations from the forecast wind values or any other unforeseen adverse circumstances.

Contingency fuel shall be the higher of a) or b) below:

a) 
Either the lowest one of the following (i, ii, iii, iv):

(i) 
5% of the planned trip fuel or in the event of in-flight replanning, 5% of the trip fuel for the remainder of the flight; or

(ii) 
Not less than 3% of the planned trip fuel or in the event of in flight replanning, 3% of the trip fuel for the remainder of the flight, provided that an en-route alternate is available. The en-route alternate should be located within a circle having a radius equal to 20% of the total flight plan distance, the centre of which lies on the planned route at a distance from the destination of 25% of the total flight plan distance, or at 20% of the total flight plan distance plus 50 NM, whichever is the greater; as illustrated below, or

[image: image2.emf]Departure

Destination

Halfway

point

Airways route: distance 3660 NM

Circle: radius 732 NM, centered on a

point 915 NM from destination.

Radius  equal to 20%

of the total flight plan

distance = 732 NM

Circle centered  on planned route at a distance from

the destination equal to 25% of the total flight plan

distance, or 20% of the total plan distance plus 50

NM, whichever is greater = 915 NM

Shading indicates the area in which

the en-route alternate should be

located


(iii) An amount of fuel sufficient for 20 minutes flying time based upon the planned trip fuel consumption provided that a fuel consumption monitoring programme for individual aircraft has been established and that valid data determined by means of such a programme for fuel calculation are used; or

(iv)
An amount of fuel based on a statistical method approved by the Authority which ensures an appropriate statistical coverage of the deviation from the planned to the actual trip fuel. This method is used to monitor the fuel consumption on each city pair/aeroplane combination and the operator uses this data for a statistical analysis to calculate contingency fuel for that city pair/aeroplane combination.

Note 1: 
As an example, the following values of statistical coverage of the deviation from the planned to the actual trip fuel have been agreed:

a.
99% coverage plus 3% of the trip fuel, if the calculated flight time is less than 2 hours, or more than 2 hours and no suitable en-route alternate is available;

b.
99% coverage if the calculated flight time is more than 2 hours and a suitable en-route alternate is available;

c.
90% coverage if:

i.
the calculated flight time is more than 2 hours; and 
ii.
a suitable en-route alternate is available; and 

iii.
at the destination aerodrome 2 separate runways are available and useable, one of which is equipped with an ILS/MLS, and the weather conditions are in compliance with 8.1.2.3.3; or the ILS/MLS is operational to Cat II/III operating minima and the weather conditions are at or above 500ft/2 500m.

Note 2.
The fuel consumption database used in conjunction with these values is based on fuel consumption monitoring for each route/aeroplane combination over a rolling two-year period.
or

b) 
an amount of fuel to fly for 5 minutes at holding speed at 1500 ft (450 m) above the destination airport in standard conditions.

· Alternate fuel: fuel to reach the alternate aerodrome, taking into account:

· a missed approach at the destination airport.

· climb, cruise at Long Range Cruise speed, descent to the alternate airport.

· approach and landing at alternate airport.

· when two destination alternates are required, alternate fuel should be sufficient to proceed to the alternate which requires the greater amount of alternate fuel.

· Final reserve fuel: fuel to fly for 30 minutes at holding speed at 1500 ft (450 m) above destination alternate airport elevation in standard conditions, calculated with estimated weight on arrival at the alternate or the destination when no alternate is required. 

· Additional fuel: fuel which should permit:

· Holding for 15 minutes at 1500 ft (450 m) above aerodrome elevation in ISA conditions, when the flight is operated without a destination alternate and

· Following the possible engine failure or loss of pressurisation at the most critical point along the route the aeroplane to:

(i) 
descent as necessary and proceed to an adequate aerodrome; and

(ii) 
hold there for 15 minutes at 1500 ft (450 m) above aerodrome elevation in ISA conditions; and

(iii) make an approach and landing

Additional fuel for engine failure or loss of pressurisation is only required if the fuel calculated above (from trip fuel up to final reserve fuel) is not sufficient for such an event.

Note: For additional fuel for ETOPS critical fuel scenario refer to 8.5.1.8.10.

· Extra fuel: at the discretion of the Commander.

The Commander may decide for example to add fuel to the minimum required fuel quantity defined above if he expects significant deviations from present flight planning.

However it should remember that carrying unnecessary extra fuel increases the fuel consumption for that sector and therefore reduces the economy of the operation (lower flex temperature, more tire and brake wear, more time in climb phase, lower optimum flight level etc). Refer also to 8.1.7.1.5. "Fuel transportation". 
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The following illustrates the different fuel quantities for a standard flight fuel planning.

Isolated airport procedure

When the destination is an isolated airport for which a destination alternate does not exist, the amount of fuel at departure should include:

· Taxi fuel

· Trip fuel

· Contingency fuel calculated as for a standard flight planning

· Additional fuel not less than the fuel necessary to fly for two hours at cruise speed after arriving overhead destination, including final reserve fuel

· Extra fuel if required by the Commander

8.1.7.1.2. Decision point procedure (reclearance)

When planning to a destination aerodrome via a decision point along the route, the amount of fuel required is the greater of (a) or (b) below:

(a) The sum of:

· Taxi fuel

· Trip fuel to the destination airport, via the decision point

· Contingency fuel of not less than 5% of the estimated fuel used from the decision point to the destination aerodrome

· Alternate fuel, if a destination alternate is required

· Final reserve fuel

· Additional fuel, if required

· Extra fuel, at the discretion of the Commander

or

(b) The sum of:

· Taxi fuel

· Trip fuel from the departure to a suitable en-route alternate via the decision point

· Contingency fuel equal to not less than 3% of the estimate fuel consumption (trip fuel) from the departure airport to the en-route alternate

· Final reserve fuel

· Additional fuel, if required

· Extra fuel; at the discretion of the Commander.
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The decision point (reclearance) fuel planning is the greater of F1 or F2:

· F1 = Taxi + Trip AB + 5% DB + BX + Hold + Additional fuel + Extra fuel

· F2 = Taxi + Trip AE + 3% AE + Hold + Additional fuel + Extra fuel

The contingency fuel from departure airport (A) to the decision point (D) may be omitted on segment AD, provided decision to B or diversion to E is taken before or when reaching D. 

8.1.7.1.3. Predetermined point procedure

When planning to a destination alternate where the distance between the destination aerodrome and the destination alternate is such that a flight can only be routed via a predetermined point to one of these aerodromes, the amount of fuel should be the greater of (a) or (b) below:

(a) The sum of:

· Taxi fuel

· Trip fuel from the departure aerodrome to the destination aerodrome, via the predetermined point

· Contingency fuel (as for standard flight planning)

· Additional fuel if required, but not less than the fuel to fly for two hours at normal cruise consumption after arriving overhead the destination aerodrome, including final reserve fuel

· Extra fuel if required by the commander

or

(b) The sum of:

· Taxi fuel

· Trip fuel from the departure aerodrome to the alternate aerodrome, via the predetermined point

· Contingency fuel (as for standard flight planning)

· Additional fuel if required, but not less than the fuel to fly for 30 minutes at holding speed at 1500 ft (450 m) above aerodrome elevation in standard conditions; including final reserve fuel

· Extra fuel if required by the Commander.
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The predetermined fuel planning is the greater of F1 or F2:

· F1 = Taxi + Trip AB + 5%(*) AB + 2 hours cruise + Extra fuel

· F2 = Taxi + Trip AE + 5%(*) AE + 30 minutes holding + Extra fuel

(*) contingency fuel as per standard fuel planning

8.1.7.1.4. Fuel transportation (tankering)

When a difference in fuel price exists between different stations, fuel transportation could be considered. 

If the FCOM does not give adequate information, a simple formula for fuel transportation consideration is given below:




FPR < 1 / 1 + LTF

FPR = Fuel Price Ratio (fuel price at departure / Fuel price at destination)

LTF = Load Transportation Factor (additional kg of fuel burn-off per kg of extra load)

Practically, the LTF can be determined using corrections on fuel consumption data provided in the FCOM "Flight planning" chapter on tabulated distance calculation charts. These corrections are given in the charts to account for different aircraft weights. 

The correction on fuel consumption is given in kg/1000 kg (or lb/1000 lb) for different FL and different air distances.

Example: 

Air distance = 1800 NM, FL = 330, correction: 87 kg/1000 kg ( LTF = 0.087

Therefore, in this example, fuel transportation should be considered only if:

FPR < 0.92  (=1/1.087)

It should be kept in mind that this formula is not applicable to large fuel transportation quantities, which will lead to fly at lower altitudes than originally planned.

8.1.7.2. Oil

Adequate oil quantity to cover the requirements of trip, contingency, alternate, reserve and taxi must be loaded prior to departure. 

The minimum oil quantity requested for any flight is equal to the minimum quantity specifies for a particular engine, plus the estimated oil consumption.  

The estimated oil consumption should cover the flight time the aircraft can be operated with the minimum quantity of fuel requested by the fuel planning plus 15 minutes.

The hourly oil consumption is normally determined by the maintenance. 

The minimum and maximum oil quantities and the maximum average estimated oil consumption (if no data from maintenance available) are indicated in FCOM "Standard Operating Procedure - Preliminary Cockpit preparation" for the related aircraft/engine concerned.

8.1.7.3. Fuel and Oil records

Fuel and oil loaded and consumed data will be entered into the aircraft technical log (refer to 8.1.11).
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