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Refuelling error, power drop during initial climb, ditching in the sea

Aircraft PA46 350P Malibu Mirage registered D-ESPE,
Lycoming TIO-540-AE2A engine
MExcept where Date and time 31 August 2015 at 08 h 55
otherwise indicated, ) Pri
times in this perator rivate
report are local. Place Mandelieu (06)
Type of flight General aviation
Persons on board Pilot and passenger
Consequences and damage Pilot and passenger slightly injured, aeroplane
destroyed

This is a courtesy translation by the BEA of the Final Report on the Safety Investigation. As accurate
as the translation may be, the original text in French is the work of reference.

1 - HISTORY OF FLIGHT

The pilot, accompanied by two passengers, had undertaken a flight between the
aerodromes of Triengen (Switzerland) and Cannes Mandelieu (06) on the previous
Friday.

On arrival, at about 20 h 00, when he had just got out of the aeroplane, a ramp
agent asked him if he wanted to refuel. The pilot accepted. The operator in charge
of refuelling received a request for Jet A1 fuel and went to the stand where the
@The pilot is aeroplane was. On arrival, he asked the pilot®, in French, how much fuel he wanted.
German-speaking. After confirmation of the price by the operator, the pilot said that he wanted to
fill up, and then returned to moor the aeroplane. The operator refuelled the right
wing tank with Jet A1, then the left wing. Following the refuelling, he filled in the
#1403 litres delivery note mentioning the quantity'® and the type of fuel supplied then had the
were added. document signed by the pilot, who kept a copy.

On the Monday, the pilot, accompanied by a passenger, arrived at about 08 h 15
at the aerodrome, to perform a flight between Cannes Mandelieu and Triengen.
He performed the pre-flight check then started the engine without encountering any
problems and asked for clearance to taxi at 08 h 50. He performed the engine tests at
the stop point, lined up on runway 17 and took off.

During initial climb, the engine made some unusual noises. The pilot checked the
engine parameters. These were normal. The power decreased and aeroplane’s speed
dropped suddenly. The pilot maintained a straight flight path and sufficient speed
for the flight and ditched in the sea. The pilot and the passenger were slightly injured
on impact.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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@WEqual to 227 litres.

®The manufacturer
stated that it is not
impossible for the
fuel present in the
collector tanks to
mix with the fuel in
the other tanks.

2 - ADDITIONAL INFORMATION

2.1 Aircraft information

The Piper PA 46 350P is equipped with a Lycoming TIO-540-AE2A piston engine that
runs on AVGAS 100LL petrol. Placards are placed on the wings near each tank filler
cap toindicate the type of fuel to use. The tank filling ports do not allow nozzles used
for refuelling with Jet A1 to be inserted, as they are fitted with fool proof devices, in
order to prevent refuelling errors.

Figure 1 : placard on the wing

The aeroplane is equipped with wing tanks with a capacity of 60 US gallons® each.
The fuel flows from these tanks to 1 US gallon collector tanks located in each wing
wheel well area. Non-return valves prevent the fuel present in the collector tanks
from flowing back into the tanks®. The fuel then flows into the engine through pipes

and filters. A sump drain is located in each collector tank. There is no other drain at
the level of the tanks.
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Figure 2 : fuel system

The fuel delivered to the pilot the previous Friday was Jet A1. This fuel being denser
than 100LL petrol, it settled into the lower parts of the wing tanks.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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2.2 Pre-flight procedure

This procedure describes the actions for the pilot to take before the flight, specifically
relating to checking the fuel. For each wing, the pilot must check the fuel at the level
of tank cap, drain and check for water, sediment and proper fuel.

2.3 Refuelling procedures
2.3.1 Aerodrome operator’s refuelling procedure

This procedure states that the Cannes Mandelieu aerodrome operator uses a fuel
depot for the refuelling needs of aircraft using the aerodrome.

It states that a procurement system for the supply and onboard delivery of fuel was
attributed to the Air BP fuel supplier and that onboard delivery was sub-contracted
by the supplier to the Norbert Dentressangle Hydrocarbures company.
The procedures applicable by the sub-contractor were those of the fuel supplier:
one procedure described the ordering of fuel, another the refuelling. They are
repeated to all operators responsible for refuelling during their recurrent training,
which takes place annually.

The aerodrome operator undertakes the administrative management of fuel activity
and specifically records the requests and the fuel delivery notes.

2.3.2 Fuel supplier’s procedure for fuel ordering

This procedure states that confirmation of the grade of fuel must be done at each of
the six stages described below:

0 1. When the fuel order is made to the sub-contractor, the details relating to the
grade and quantity of fuel, the aircraft registration and the time of the operation
must be requested from the client. When a verbal order is made face to face,
a reformulation of the request using the terms « Jet AT » or « AVGAS » is required.

0 2. The details of the order are copied by the sub-contractor onto a fuel order
form, except in case of a verbal order from the client to the operator in charge of
refuelling next to the aeroplane in the case of immediate refuelling.

0 3. The person taking the fuel order passes it on to the operator in charge of
refuelling, possibly via another operator.

0 4. When the operator in charge of refuelling receives the fuel order, he/she must
reformulate exactly all of the details of the order to the person who gives it to
him/her and must record it on an order form which should be in the vehicle cabin.
The order form is specific for each of the two types of fuel, with a distinctive
colour for each product.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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0 5. Before beginning refuelling the aircaft, the operator in charge of refuelling

makes a cross-check of three points:

H check of the order form;

B check that the fuel required corresponds to the fuel that the vehicle is carrying;

B check the placards on the aircraft at the level of the tank caps, which must
correspond to the order, before any operation involving installing the refuelling
equipment. If there is no placard on the aircraft, refuelling must not take place
before applying the « no decal, no fuel » procedure.

0 6. At the end of aeroplane refuelling, a delivery note must be written by the
operator in charge of refuelling, preferably in the presence of the client, so that
the latter signs the section of the document corresponding to the confirmation
of the grade of fuel.

At Cannes Mandelieu aerodrome, the aerodrome operator is the first contact
for the client in relation to requests for fuel. He then retransmits the request to
the sub-contractor, specifying the type of fuel required, the registration and the
position of the aeroplane at the stand. The procedure for taking an order used by
the sub-contractor described above is not applicable by the aerodrome operator.
This must be done by the operator in charge of refuelling on his/her arrival at the
aeroplane; specifically, the procedure states that the operator must reformulate the
request to the pilot by using the terms « Jet AT » or « AVGAS », once arrived at the
aeroplane with the truck corresponding to the type of fuel already chosen following
the exchanges with the aerodrome operator.

2.3.3 Refuelling procedure via nozzle with a refuelling vehicle

This procedure states that before refuelling, a confirmation is made at the aeroplane
with the aid of the placards indicating the type of fuel and that this stage must always
be performed before installing any refuelling operation equipment.

If the type indicated on the placard is different from the type of fuel contained in
the vehicle, the operator must request confirmation by the client by filling out a
grade order confirmation form, which should be signed by, and write a report on this
near-incident.

If the aeroplane does not have a placard clearly indicating the type of fuel used,
the operator must apply the « no decal, no fuel » procedure by filling out a grade
order confirmation form, stating the correct type required, which the pilot must
sign, and recording the event in the near-incident log and offering the pilot some
placards correctly indicating the type of fuel on the aeroplane. In case of a refusal, the
refuelling operation must stop.

The procedure also states that, if the aeroplane cannot accept the wide nozzle, a
nozzle with a smaller diameter, available in the vehicle, will be fitted for refuelling
and removed once the refuelling is finished. The operator must then fill out a grade
order confirmation form, which he will get signed by the pilot.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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Figure 3: grade order confirmation form

2.4 Information on the refuelling tanker

On the refuelling tanker, there is a black placard indicating « JET AT ».

The hose is equipped with a wide nozzle. A safety system prevents the vehicle from
starting if the hose is not equipped with the wide nozzle. A nozzle with a smaller
diameter tip is also available on the tanker to replace the wide nozzle on the hose, in
the context of the exceptional procedure mentioned above.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety

and are not intended to apportion blame or liability.
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®Including tax.

"He had previously
undertaken ten
refuellings and

one tanker refill.

2.5 Information on the operator in charge of refuelling

The operator in charge of refuelling had been trained on the risks associated with a
refuelling error and on the ways of avoiding it. He knew that this type of aeroplane
could have various engines and required increased vigilance.

He stated that he received a request from the stopover management office. He noted
the type of fuel, the registration of the aeroplane and the position on the stand. He
filled out the order form and performed the tanker test before leaving.

He did not remember if he had asked the pilot for confirmation of the type of fuel on
arrival at the aeroplane. The latter asked him the price of fuel and he showed him the
price list, indicating verbally the price of Jet A1 « 1.28 € toutes taxes »®. As the pilot
repeated this price, it reinforced his belief that the latter was asking for this type of
fuel.

N
e 11. FORMULAIRES ACNACW Catudl $.11
Rév.: 01 Date: 30122011
TARIFS CARBURANT
AEROPORT Page: 1/1
CANNFS MANDF IR

Tarifs carburant applicables au : 1R Aoiit 2015

Prix Hors Toutes Taxes :
Valewr TIC :

Prix HT (TIC incluse) :
Prix TTC (TVA 20%):

0,7500 € / Litre
0,3211 € / Litre
1.0711 € / Litre palewr indicative)
1.2853 € / Litre paleur indicative)

Rappel | : La délivrance de carburant JET Al en exonération de TIC et ou de la TVA est sownise a la
présentation des documents justificatifs d’exonération en cours de validité. En I'absence de justificatifs le
carburant sera facturé TTC,

Rappel 2 : Les paiements comptants se font a la livraison. Aucune facture ne sera envoyée avec paiement
différé.

Rappel 3 : Les certificats « commercial of use » €mis par les autorités de I'ile de man, ne permetient
pas I'exonération de taxes (TIC et TVA).

AVGAS 100 LL)

1.2886 € / Litre paleur indicative)
0,3781 € / Litre

1.6666 € / Litre palewr indicative)
2.000 €/ Litre

Prix Hors Toutes Taxes :
Valeur TIC :

Prix HT (TIC mcluse) :
Prix TTC (TVA 20%):

Figure 5 : fuel rates

He did not check if there were placards on the wings before starting refuelling.
He didn’t remember having removed the wide nozzle but did not fill out a grade order
confirmation form, mandatory with a change of nozzle. He filled out the delivery note
that indicated refuelling with Jet A1, then had the form signed by the pilot.

He stated that he started working at 14 h 00 and had had a busy day™. It was the
fourth day in a series of six working days. He felt tired and may have been less vigilant
than usual.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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He added that a change of nozzle was common at this aerodrome because of the large
number of helicopters. In fact, the use of the wide nozzle for refuelling helicopters
with Jet A1 presents a risk of damage to the tank filler ports, due to their design.
The nozzle with a smaller diameter was thus often used after obtaining the pilot’s
agreement, filling out the grade order confirmation forms not being systematic for
clients that regularly refuelled at Cannes.

He added that he did not speak English very well and mainly communicated in French
with pilots. He stated that he had spoken in French with the pilot of D-ESPE.

2.6 Pilot information

“Swiss nationality, The pilot® had a total of 18,213 flying hours, of which 900 on type and 12 in the
German-speaking. previous three months.

He spoke German and English fluently but did not speak French well.

He said that he had originally planned to fill up on the Monday morning before
the departure. When the ramp agent asked him if he wanted to refuel he refused,
indicating that he would do it on Monday. The ramp agent insisted, explaining to
him that refuelling would be fast and that Monday morning was generally very busy.
The pilot then accepted. When the passengers were leaving the stand, he saw the
refuelling tanker approaching. According to him, the tanker was small and so he
didn’t think that it could contain Jet A1. He stated that he had asked the operator
in charge of refuelling the price of the fuel and that the price indicated by the latter
©Before tax. « 1.28 hors toutes taxes »® was that of AVGAS. He didn’t notice that the type of fuel
was mentioned on the delivery note, he only checked the quantity and the total price
before signature.

During the pre-flight check, he checked the colour of the fuel by looking into the
(9AVGAS 100 LL tank ports located above the wing. He was sure that the fuel was blue in colour®,
Aﬂeit;‘t’r:ni"p“aer';nit. He stated that he had been very careful with this check because he knew of a case

of a refuelling error at this aerodrome. He did the drain to check for the absence of
water. He did not pay attention to the colour, the small quantity of fuel sampled
making that impossible.

He added that the engine started up correctly and that all of the parameters were
normal during the tests made on the engine.

He was wearing a noise-reduction headset, which may have altered his perception of
the engine noise during taxiing.

2.7 Testimony

One of the passengers heard the pilot order AVGAS from the ramp agent.

The person present in the stopover management office stated that he/she received
a call from the ramp agent for a refuelling operation with Jet A1 for this aeroplane.
He/she noted this in the order book and sent the request to the operator in charge
of refuelling.

According to a ramp agent, it is usual to offer additional fuel to all pilots.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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2.8 Delivery note

An example of a delivery note is illustrated below. The operator ticks the box
corresponding to the fuel delivered.
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Figure 6 : delivery note

2.9 Specific features in refuelling helicopters

The filler ports of some helicopters that run on JET A1 have smaller dimensions than

those for wide nozzles.

3-LESSONS LEARNED AND CONCLUSION

3.1 Fuel order

The pilot accepted the ramp agent’s offer to perform the refuelling on Friday evening

while his attention was focused on other tasks.

The refuelling procedures in force at Cannes Mandelieu aerodrome do not anticipate
that taking an order could be done by a ramp agent. The latter is thus not trained
to take an order and does not know the associated procedure. It is however usual
for him to ask the pilot the type of fuel required so that the operator in charge of
refuelling comes to the stand with the tanker delivering the type of fuel required.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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The investigation was not able to determine precisely the exact terms used at the
time of the order. An erroneous order for Jet A1 was relayed to the operator in charge
of refuelling through the stopover management office.

3.2 Confirmation of type of fuel

The pilot asked the operator in charge of refuelling for the price of fuel before the
latter asked him for confirmation of the type of fuel. The operator showed him the
price list,indicating verbally « .28 € toutes taxes » (including tax). The pilot understood
« 1.28 hors toutes taxes » (before tax) and asked to fill up. This misunderstanding
was likely due to the fact that the pilot did not speak French well. The price of Jet
A1 including tax was identical to the price of AVGAS before tax. The pilot having
repeated the stated price, the operator understood that the latter was asking to fill
up with Jet A1. He thus did not formally ask for confirmation of the grade of fuel, as
specified in the procedure for taking an order.

The pilot did not in fact make an explicit order, possibly because of a lack of attention
at the end of a flight. He did not notice the indication of the type of fuel on the tanker
and thought that it contained AVGAS because of its size.

Before starting refuelling, the operator did not check the placards on the aircraft, as
specified in the procedure. These were marked « AVGAS ONLY ». The tank filler ports
did not allow nozzles with foolproof devices to be used; the operator changed the
nozzle, probably from habit, before going to the aeroplane. He did not fill out the
grade order confirmation form, which should have been signed by the pilot, possibly
also from habit. This would likely have allowed the pilot to notice the error.

Following the refuelling, the operator in charge of refuelling filled in the delivery
note indicating the type of fuel delivered and got the pilot to sign the form. The latter
signed the form without checking the type of fuel mentioned.

3.3 Pre-flight procedures

The pilot stated that he knew of a previous event with a refuelling error at this
aerodrome. He was thus very careful to check the type of fuel at the level of the tank
cap. However, this check was ineffective because the density of AVGAS 100LL meant
that it settled on the surface of the fuel in the tank.

He did not check the type of fuel during the drain, as specified in the procedure.
He said that the quantity of fuel sampled did not make this possible.

Further, the design of the fuel system did not guarantee the presence of JET A1 in the
collector tanks. The check on the type of fuel during the drain was thus ineffective.

3.4 Conclusion

The engine shutdown resulted from refuelling with the wrong fuel, due to an initial
error in taking the order, incomplete application of the procedures by the operator in
charge of refuelling and the pilot’s lack of attention, which did not make it possible
to recover from the error.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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The quantity of 100LL present in the collector tanks and ports made it possible to
taxi and perform the takeoff run without the pilot noticing any anomalies. Once this
quantity of 100LL was consumed, the JET A1 present in the lower parts of the tanks
supplied the engine and led to the power drop.

The following factors contributed to the accident:

0 the coordination between the aerodrome operator and its sub-contractors when
the ramp agent takes the fuel order, which do not encourage the operator in
charge of refuelling to confirm the type of fuel in a service that is provided under
strong time pressure;

0 the usual practice for refuelling certain types of helicopters, whose tank filler
ports are not compatible with the dimensions of the standard refuelling nozzles,
makes habitual the changing of the nozzle for refuelling with JET A1, which
occasionally leads to filling out a grade order confirmation form. This thus reduces
the effectiveness of the obvious safety barrier for the operator represented by the
presence of foolproof devices specific to each grade of fuel;

0 theineffectiveness of the checkitem for the type of fuel in the preflight procedure,
under the conditions in which the event occurred.

Following the accident, the sub-contractor in charge of fuel supply decided to use
specific delivery notes for each type of fuel.

BEA Safety Investigations are conducted with the sole objective of improving aviation safety
and are not intended to apportion blame or liability.
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