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8.2.1. FUELLING PROCEDURES

8.2.1.1. Safety precautions

Safety precautions must be always taken to preclude the possibility of fire during refuelling and defuelling procedures.

The main causes of risk of fire with fuel deal with sparks due to static electricity and hot point (engines, APU, ground installations, smoking).

The fuel generally does not catch fire easily, but the risk of fire is increased when the fuel is sprayed (link, disconnecting pipe) and in the presence of fuel vapour specially when low flash point fuels are used.

The list of approved fuel types and additives are given in Aircraft Maintenance Manual (AMM) - servicing chapter.

General safety precautions for fuelling procedures are given in Aircraft Maintenance Manual (AMM) - servicing chapter and in the FCOM - "Loading" Chapter.

The following precautions apply during any fuelling operations:

-  
Engine ignition system must be "OFF".

· The weather radar must be switched OFF 

· Radio is not transmitting on HF

· Electrical circuits in the tanks area must not been connected or disconnected

· Ground Power Unit and APU may be functioning, but must not be started nor stopped

· No open flame, nor smoking is permitted around the aircraft

For aircraft fitted with a trim tank, refuel or defuel procedure should ensure that there is no fuel in the trim tank as long as the wing tanks are not full and that wing tanks are not defuelled as long as trim tank is not empty unless authorised by the normal operation of the aircraft fuel system (refer to FCOM) in order to avoid a possible tail tipping. 

8.2.1.2. Refuelling and defuelling when passengers are embarking, on board or disembarking (JAR-OPS 1.305)
Fuelling is not permitted with passengers boarding, on board or disembarking with wide cut gasoline type fuel (JET B, JP4 or equivalent) or when a mixture with these types of fuel might occur.

Fuelling with Kerosene (JET A, JET A1 JP8, TS1, RT, TH or equivalent as approved by the AFM), when passengers are embarking, on board, or disembarking is allowed. 

However, when passengers are involved, precautions must be taken to ensure that they can be evacuated in the unlikely event that fire does occur. These precautions involve the ramp agent, the engineer (qualified ground crew member), the cabin crew and the pilot(s). Refer also to 8.3.15.3.

· The ramp agent must ensure that:

· pilot(s), cabin crew and engineer are at their stations,

· the area around emergency exits is kept clear, 

· the fire service is alerted 

· passenger boarding / disembarkation is carried out in a controlled manner.

· The pilot(s) must:

· establish communication with the engineer, 

· inform the cabin crew of the beginning and ending of fuelling, 

· listen for fire warning from the engineer 

· be prepared to initiate passenger evacuation if necessary.  

· The engineer must:

· establish communications with the pilot(s), 

· inform the pilot(s) of the beginning and ending of fuelling, 

· alert pilot(s) if fire occurs,

· stop fuelling upon pilot request.

· The cabin crew must:

· establish communication with the pilots, 

· warn passengers not to smoke ("no smoking" sign must be "ON"), 

· instruct passengers to unfasten their seat belts ("Fasten seat belt" sign must be "OFF"), 

· ensure that emergency exits are unobstructed 

· ensure that "EXIT" sign is "ON" 

· ensure that ground servicing such as catering or cleaning don't risk creating hazard or hindering an emergency evacuation.

If presence of fuel vapour is detected inside the aircraft or any other hazard arises, re/defuelling must be stopped immediately.

8.2.1.3. Precautions with mixed fuels (JAR-OPS 1.307)
8.2.1.3.1. Safety precautions

The various types of jet engine fuels are miscible, in all proportions:

· the density varies proportional to the percentage of the mixture

· the flash point of the mixture vary in function of non-straight laws. 

JET A, JET A1 JP8, TS1, RT and TH are kerosene type fuel.

JET B and JP4 are wide-cut gasoline type fuel with a low flash point which are not widely used. JP4 is used in military aviation, but is being replaced by JP8 (kerosene type fuel) which provide more safety.

More stringent precautions must be observed when refuelling an aircraft with JET B or JP4 fuel where the fuel tanks already contain JET B or JP4 or a mixture of JET B / JP4 and JET A, JET A1 JP8, TS1, RT or TH.

A major consideration when mixing fuels at normal temperatures is the fuel air mixture that develops in the space above the fuel inside the tank. JP4 and JET B develop an ignitable fuel air mixture at frequently encountered ambient temperatures. When JP4 or JET B and JET A1 are being mixed, the fuel vapour mixture with air is in the explosive or ignitable envelope throughout the range of ground temperatures common at the majority of airports during all or part of the year.

Wide-cut fuel is considered to be "involved" when it is being supplied or when it is already present in aircraft fuel tanks (when loading JET B or JP4 into an aircraft with JET A1 or other kerosene type already on board and vice versa).

When wide-cut fuel has been used, this should be recorded in the technical log. The next two uplifts of fuel should be treated as though they too involved the used of wide-cut fuel. 

Overwing refuelling is not permitted when wide-cut fuels are involved.

When refuelling/defuelling with fuels not containing anti-static additive, and where wide-cut fuel are involved, top-up at fuel filling rates reduced by 50% of the normal filling rate. 

8.2.1.3.2. Fuel freezing point determination

The freezing point of a fuel mixture vary in function of non-straight laws. Therefore, the only reliable way to obtain an accurate freeze point of a mixture of fuels is to make an actual freeze point measurement.

When this is not possible, consider the freezing point of the mixture to be the same as the highest freezing point when the fuel type in lowest quantity reaches 10% of the mixture.  

Determination of the fuel freezing point of fuel mixtures may be particularly a concern when operating transatlantic or transpacific routes and when very low OAT are expected as the aircraft will have to continuously cope with the mixture of JET A generally delivered in USA and JET A1 elsewhere. 

On a practical point of view, in order to determine the fuel freezing point, apply the following:

- When the mixture contains less than 10% JET A, the fuel is considered as JET A1

- When the mixture contains more than 10% JET A, the fuel is considered as JET A

Mixing all the residual JET A with all the refuel JET A1 to achieve maximum dilution is not considered practical.

To practically achieve the best dilution, all the JET A should be placed in the inner wing tanks as these have the largest volume (by transfer of outer tanks JET A fuel into the inner tanks either during the previous flight or on ground before refuelling). 

Depending on the aircraft model, inner tanks will receive fuel from the centre tank early in the flight, further diluting the JET A.

Placing all the JET A into the inner wing tanks potentially enables a maximum dilution but does not guarantee that the mixture will be homogenous. In reality, due to the compartmental structure of the inner wing tank and the fact that the residual JET A fuel will start at the inboard end of the tank, the concentration of JET A will be greater near the tank’s inboard end.

The poor dilution of the JET A in the inner wing tank and its concentration near the inboard end of the tank has a potentially positive consequence. This is because the fuel near the inboard end of the inner wing tank tends to be consumed first by the engines. Thus, the concentration of the remaining JET A fuel on board, later in flight, when low fuel temperatures might be encountered in the case of low OATs, will be less than at takeoff. This gives a higher confidence margin that low concentrations of JET A in JET A1 will have a freeze point similar to JET A1 and can thus be treated as JET A1 with respect to the cold fuel alert.

For in-flight fuel management of fuel freezing, refer to 8.3.7.2.

8.2.1.4. Refuelling with one engine running

Procedure for refuelling with one engine running is given in FCOM  "Loading" chapter.

This procedure may be used only if:

· No external ground pneumatic is available while APU is unserviceable.

· Airport authorisation is obtained for this operation.

· Airport fire department stands by at the aircraft during the entire refuelling procedure.

· One flight crew member can manage the operation and monitor all systems and the engine running from the cockpit.

· A qualified ground crew member is present at the fuelling station.

· The refuelling system is fully operational (overwing filling is not permitted). 
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