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This report presents the conclusions of the BEA on the circumstances and causes of this 
accident.

In accordance with Annex 13 to the Convention on International Civil Aviation and with 
European Regulation (EU) 996/2010, the investigation is intended neither to apportion 
blame, nor to assess individual or collective responsibility. The sole objective is to draw 
lessons from this occurrence which may help to prevent future accidents or incidents.

Consequently, the use of this report for any purpose other than for the prevention of 
future accidents could lead to erroneous interpretations.

SPECIAL FOREWORD TO ENGLISH EDITION

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.

Safety Investigations
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Synopsis

f-el100804.en

SUMMARY

The pilot of the helicopter was transporting a flexible fuel tank with a sling above 
the Guyana equatorial rain forest. The load was prepared by a ground operator. The 
flexible tank was placed in a square net whose four corners were equipped with rope 
buckles. These four buckles were themselves placed in the sling hook, attached to 
a load release hook located under the helicopter One minute after takeoff, two of 
the four buckles from the net detached from the hook, which led to the flexible tank 
falling out. The loss of the load startled the pilot, leading him to release the net while 
the helicopter was flying at too high a speed to accomplish this manœuvre. The load 
net then made contact with the tail rotor, finally leading to the in-flight loss of control.  

The investigation showed that the design and  maintenance of the sling was not in 
compliance with the European  Machine Directive, thus making the attachment of 
the load to the lifting accessory inadequate. . The condition of the sling showed that 
no  maintenance operations had been undertaken on the sling and that wear on its 
components had not been detected.   The investigation also showed that the ground 
operator’s training did not provide him with any knowledge of the specific nature 
of transporting an inert external load with a helicopter. Thus, he apparently did not 
notice that the load was incorrectly secured. 

The BEA addressed two Safety Recommendations to EASA and to DGAC relating to: 

�� 1. compliance with the European Machine Directive;

�� 2. training on transporting inert external loads.

Aircraft AS 350 B2 helicopter registered F-OIEL
Date and time 4 August 2010 at 14 h 15 UTC(1)

Owner and operator Yankee Lima Helicoptères

Place In a forest, 1 NM south-east of Croisée d’Apatou.
French Guyana

Type of flight Aerial work, transportation of external load
Person on board Pilot

(1)Except where 
otherwise stated, the 
times shown in this 
report are expressed 
in Universal Time 
Coordinated (UTC). 
Three hours should 
be subtracted to 
obtain the legal time 
applicable in French 
Guyana on the day 
of the accident.
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1 - FACTUAL INFORMATION

1.1 History of Flight

On 4 August 2010, the pilot was transporting flexible fuel tanks with a sling between 
the Croisée d’Apatou landing zone and the gold prospecting site at Saint Pierre. 

At around 14 h 15, during the fourth rotation, he put the helicopter in a hover about 
1.50 m above the ground vertically above the load. A ground operator attached the 
load to the hook located under the helicopter. The pilot lifted the load from the 
ground and the assistant checked that it was correctly positioned inside the net. 
He signalled to the pilot that everything was normal and the latter took off in the 
direction of Saint Pierre.

 
Figure 1- flight path based on GPS data

About one minute later, the helicopter crashed in the forest in an area that was 
difficult to access, around 1 NM from its departure point(2). A few hours later the rescue 
services found the burnt-out wreckage. 

1.2 Injuries to Persons

The pilot was killed.

1.3 Damage to Aircraft

The helicopter was destroyed.

1.4 Other Damage

There was no other damage.

1.5 Personnel Information

1.5.1 Pilot

Male, aged 44.

�� Commercial Pilot’s Licence/helicopter (CPL/H) issued on 24 February 1994
�� AS 350 type rating obtained on 23 February 2007
�� Certificate of competence for undertaking transportation of loads with a sling 

issued on 30 March 2009
�� Class 1 medical certificate dated 25 February 2010

(2)At co-ordinates: 
5° 01’48’’ N ; 54° 
01’62’’W, at a 
topographic altitude 
of about 400 ft.
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Experience:

�� total: 5,395 flying hours
�� on type: 1,395 flying hours
�� in the previous three months: 129 flying hours

1.5.2 Ground operator 

Male, aged 38.

�� Qualification: logistics specialist, employee of the prospecting company.

Note: the ground operator did not have an aeronautical qualification. He was trained by the pilot in 
the preparation and the attachment of loads under the helicopter. According to the company’s specific 
activities manual, he was authorized to undertake this work under the responsibility of the pilot.

1.6 Aircraft Information

1.6.1 Airframe

Manufacturer Eurocopter

Type AS350 B2

Serial number 9052

Registration F-OIEL

Airworthiness Certificate 09 January 2002

Utilisation as of 04 August 2010 4,753 hours

1.6.2 Engine

Manufacturer Turboméca

Type ARRIEL 1D1

Serial number 9,647

Installation date July 2010

Total run time 3,886 hours

Run time since installation 40 hours

1.6.3 Equipment for transporting loads for the AS 350 B2

The transport of external loads with F-OIEL was performed using a load release hook 
whose characteristics are:

Manufacturer INDRAERO SIREN

Type S1609-6

Serial number 277

Installation date 20 April 2007

Maximum load in use 1,400 kg
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Locking of the hook is ensured by an electro-mechanical device.

The pilot can order the hook to open in two modes:

�� normal, thanks to an electric control situated on the cyclic pitch stick;
�� emergency, using a mechanical control located on the collective pitch control.

The material under the helicopter was made up of a load and a lifting accessory.

The load was a flexible container and a square net. The four corners of the net were 
equipped with rope buckles. 

When the various parts of the load are assembled, the flexible container is filled with 
about 1,100 litres of petrol. The weight of the whole load was about 900 kg.

 
Figure 2 - assembled load  and lifting accessory

The lifting accessory consists of five sling accessories. These sling accessories are 
assembled and make up what is commonly called a sling. It is about fifty centimetres 
long.

 Figure 3 - sling used during accident flight

To lift, the pilot positions the helicopter in a hover above the load, about 1.50 m from 
the ground. The ground operator, in coordination with the pilot, positions himself 
under the helicopter and attaches the end of the sling to the load release hook.

The pilot then climbs vertically until the sling is extended. The ground operator 
checks the positioning of the flexible container inside the net, then makes a sign with 
his arm to the pilot that he can take off.
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In flight, the pilot has a load indicator to check the weight transported. The helicopter 
is also equipped with 2 rear view mirrors used by the pilot to monitor the behaviour 
of the load during the flight.

Arriving at the destination, he puts the helicopter in a hover, places the load on the 
ground then releases it using the electrical control to open the release hook.

 
Figure 4 - transport of a load (takeoff phase)

The supplement to the AS 350 B2 flight manual states that the limit speed with a load 
attached is 80 kt indicated airspeed.

1.7 Meteorological Information

According to a witness present at the site: ‘‘the weather was misty, with no wind, it was 
very hot’’. 

1.8 Aids to Navigation

The pilot was using a GPS to accomplish his mission.

1.9 Telecommunications

The pilot was not in contact with any ATC organisation.

1.10 Aerodrome Information

Not applicable.
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1.11 Flight Recorders

The helicopter was equipped with a flight recorder for maintenance purposes. As the 
device is not crash-protected, it was destroyed during the fire that followed the crash 
and the data could not be read out.  

An onboard GARMIN - GPSMAP296 type GPS was found at the site. Readout of the 
data made it possible to reconstitute the flight paths followed during that day.

1.12 Wreckage and Impact Information

The wreckage was found on the side of a hill, in the middle of the equatorial forest. 

 
Figure 5 - aerial photograph of the accident site

The wreckage was broken up and the debris was spread over 200 m.

The main parts were found along the flight path, in the following order:

�� the flexible container;
�� the net, which was laying on the forest canopy and a blade from the tail rotor, 

broken off at the root, found on the ground;
�� the rear gearbox - tail rotor hub assembly connected to the second tail rotor blade;
�� the vertical fin;
�� the right door, at the top of a tree and the airframe on the ground, partially 

burned out.
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Figure 6 - localisation of the main parts of the wreckage found along the helicopter flight path

Analysis of the GPS data indicated that the average ground speed of the helicopter 
during the three load-carrying flights before the accident was about 90 kt.

In flight, the constraints on the lifting system depend on the weight of the load, added 
to the aerodynamic force that increases with the helicopter’s translation speed.

1.13 Medical and Pathological Information

Medical examinations of the pilot did not bring to light anything that may have 
contributed to the accident.

1.14 Fire

A part of the airframe and the engine were burnt after the impact.

1.15 Survival Aspects

The force of the collision with the ground meant that the pilot had no chance 
of survival.

1.16 Tests and Research

1.16.1 Examination of the wreckage

Examinations of the wreckage and the engine did not bring to light any malfunctions 
that might have contributed to the accident. Observations showed:

�� that the engine was supplying power at the time of impact;
�� that the marks observed on one of the tail rotor blades corresponded to markings 

from the net (see figure 7);
�� that the net showed some damage that could have been due to interference with 

the tail rotor and that two of the four buckles on the net were still linked to the 
lifting accessory, the two other buckles being free (see figure 8);

�� that the damaged condition of the releaser did not make it possible to check on 
its operation (see figure 9).
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Figure 7 - marks from the net on the broken tail rotor blade

Figure 8 - damaged net attached to the 

lifting accessory via two buckles

Figure 9 - burnt load releaser

1.16.2 Examination of the sling assembly

Following an accident that occurred in 2001, the operator had changed the length of 
the sling/net assembly to avoid it interfering with the tail rotor in case of accidental 
release of the load in flight. This short sling, designed and assembled by the user 
in order to take into account operational constraints, was in use on the day of the 
accident.

A reconstitution confirmed that this length prevented any contact with the tail rotor, 
even when only two of the four buckles remained in place in the hook.

 

Figure 10 - configuration with 4 buckles in place Figure 11 - configuration with the 2 buckles 
in place
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1.16.3 Examination of the flexible container 

The flexible container was found in the forest, torn into two parts. The refuelling 
valve was in the closed position. 

1.16.4 Examination of the lifting accessory in the accident

Lifting accessories and lifting accessory components must be designed and 
assembled in accordance with article R4312-1 of the French Labour Code (an extract 
of the articles in the Labour Code is included in appendix 2). The observations made 
on the lifting accessories in the accident showed that: 

�� the sling was old and had no manufacturer’s plate or markings;
�� it included textile sling parts associated with metal sling parts;
�� the textile strap was yellow, a colour associated with maximum strand load weight 

of 3,000 kg. There were no identifying marks;
�� the connecting shackles were designed for metal slings with a diameter of 10 mm 

(maximum load weight 3.15 t). They were not designed for textile slings(3). 
�� the upper shackle had significant play at the level of the axle. The lower shackle 

had a crack in the ring around the axle;
�� the hook shackle was designed to be used with a metal sling with an 8 mm 

diameter (maximum weight 2 t);
�� the shackle was not equipped with a roller-ball type device that would allow it to 

turn round and limit the mechanical constraints during the flight;
�� the hook shackle had a load-induced self-locking yoke. It could be unlocked by 

pulling the lock. Designed before 2001, it had not been manufactured since 2007.

 
Figure 12 - hook  shackle

The hook found at the site of the accident had a residual opening of 7 to 8mm when 
locked. According to the manufacturer’s documentation, the play must not exceed 
3mm (see appendix 1).

(3)To protect the 
straps in the sling 
accessory, the 
shackles for textile 
slings have a flat body 
that allows the strap 
to “stretch” instead of 
being compressed.
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A tomography examination of the hook showed that the body of the hook had 
suffered deformation of 0.5mm.

The lock was extremely worn. In places, the loss of material had reached 0.5 mm.

Note: A piece of cloth was found wrapped round one of the net buckles. It took up additional space 
inside the usable section of the hook and blocked a part of it. The investigation was not able to 
determine the cause of this.

1.16.5 Study of the concentration of stresses on a sample hook (photo‑elasticimetry)

Figure 13 - visualisation of the stress zones on a sample hook

Photos taken under polarized light represented the behaviour of a sample hook, 
made of plexi-glass and subjected to various loads (no load, moderate and heavy 
loads). The coloured zones indicate the zones of the same value or the same stress 
orientation. It is notable that the tip of the hook suffers no stresses. Its role is to 
prevent the load from slipping.

In addition, a hook is designed and sized to work with a load applied at the base of 
the body. The maximum weight is calculated from traction tests performed under 
these conditions of use.

In the case of the assembly used during the accident, a part of the load was supported 
by the tip of the hook, which probably contributed to the deformation of the hook.
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1.16.6 Test to position the four net buckles inside the hook

 

Figure 14 - constituents of a sample hook

Some tests were performed on a machine applying traction of the order of 800 kg.

They showed:

�� that the four net buckles occupied all of the space available inside the hook and 
that the buckles cross over each other(4);

�� that the buckles can end up lined up with the residual opening of the hook;
�� that  traction force is not only applied to the base of the hook body;
�� that when a buckle is stuck between the catch and the body of the hook, a vertical 

force of 50 kg is enough to extract the buckle from the hook.

1.17 Information on Organisations and Management

1.17.1 French regulatory framework

The decree of 24 July 1991 relating to the use of aircraft in general aviation defines 
specific activities in chapter III. The transport if inert external loads with a sling 
constitutes an aeronautical activity.  Operators that undertake a specific activity must 
file a specific activities manual, and pilots must hold a competence level declaration 
issued by a training organisation selected by the operator. This decree applies to civil 
aircraft, whatever their registration may be, within French territory. 

1.17.2 Specific activities manual 

The Yankee Lima Helicopters company had a specific activities manual, an extract 
from which is included below:

(4)The manufacturer’s 
documentation 
recommends that 
with more than two 
bucklesF/cables, the 
operator must use 
links such as rings or 
shackles  (appendix 
1 – technical 
documentation 
on hooks)
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2.4 Conduct of flight – specific procedures (lifting)

See Flight Manual supplement.

NOTE: This chapter is defined in the flight manual supplement: manual that is permanently on board and 

constantly and regularly updated (SUPP 11 and section 9.1 - transport of loads with sling).

The pilot must ensure that loads are transportable with a sling and that the weight is within the 

limitations specified in the flight manual.

He personally ensures that the nets and slings are in good condition and appropriate for the load to 

be transported. 

An assistant is with him where possible to help him and attach the loads to the helicopter hook.

This assistant is allowed on board during transportation of external loads in order to guide him with 

lifting operations.)

1.17.3 Declaration of competence level

Flight crew with a specific activity must have competence corresponding to the 
activities of the operator, attested to through a ‘‘Declaration of level of competence’’ 
issued by a training organisation selected by the operator.  The regulation requires 
that the training programme be appended to the reference form for organisations 
attesting the level of competence in a particular activity. This form must be filed 
with the DGAC. The 1991 decree relating to the conditions of use of civil aircraft in 
general aviation indicates that this filing is equivalent to certification of undertaking 
the training as described.  

1.17.4 Machine directive, Labour Code 

There is no specific regulation concerning the transportation of inert external loads 
by a helicopter. The aeronautical certification standards, in relation to transporting 
inert external loads, ‘‘stop’’ at the load release hook.

Nevertheless, lifting accessories are within the scope of a European Directive 
related to the design of machinery(5), called the ‘‘Machinery Directive’’. This directive was 
transposed into French law in the labour code (Code du Travail), by order 2008-1156 of 7 
November 2008, and came into effect on 29 December 2009.

Before a lifting accessory is put on the market, its manufacturer must generate a technical 
dossier that it keeps under its responsibility. This dossier must respond to the essential 
health and safety requirements in the Machinery Directive.

When a user designs and assembles its own lifting accessory for an activity linked to 
operational constraints, it becomes the manufacturer. It must then satisfy the same 
requirements in the Machinery Directive or its transposition into French law in appendix 1 
of the labour code (Code du Travail).

In both cases, the lifting accessory is designed with auto-certification. It must have a 
declaration of conformity as well as a manufacturer’s plate containing the EC marking. The 
latter must mention the main characteristics of the lifting accessory, specifically a serial 
number as well as its maximum lift weight. An extract from the regulation on creating a 
technical dossier is included in appendix 3.

(5)Machinery: 
Lifting accessories 
are defined as « 
machinery » in 
Article 2 - d) of the 
Machinery Directive 
2006/42/EC. The 
Machinery Directive 
includes machinery 
installed on air 
transport equipment: 
http://eur-ex.europa.
eu/LexUriServ/
LexUriServ.do?uri
=OJ:L:2006:157:00
24:0086:en:PDF

http://eur-ex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:157:0024:0086:en:PDF
http://eur-ex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:157:0024:0086:en:PDF
http://eur-ex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:157:0024:0086:en:PDF
http://eur-ex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:157:0024:0086:en:PDF
http://eur-ex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:157:0024:0086:en:PDF
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In addition, during the entry into service of the lifting accessory, the user must undertake 
a conformity examination, in accordance with article 7 of the decree if 1st March 2004. This 
examination involves checking that the lifting accessory is appropriate to undertake the 
proposed work. In addition, keeping the lifting accessory in service is conditional on an 
annual examination. 

1.17.5 Training

In France, there is no standardised mandatory training concerning the design and 
preparation of an inert external load intended for transportation by helicopter.	
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2 - ANALYSIS

2.1 Accident Scenario

One minute after takeoff, two of the four buckles on the net detached from the 
hook shackle.  Examination of the wreckage showed that the method of attaching 
the load to the lifting accessory led to abnormal constraints on the hook shackle. 
The combination of the twisting of the body of the hook and the wear on the lock 
probably caused the partial opening of the hook and the loss of the two buckles. 
Opening of the hook led to the flexible container falling. Analysis of the wreckage 
distribution along the flight path showed that the pilot had released the net about 
two seconds after the load fell, at a ground speed of about 90 kt. The fact that the net 
cannot enter into contact with the tail rotor if it is still attached to the releaser hook 
confirms that the load was dropped. 

The pilot had been undertaking transport missions in Guyana using a sling for over 
three years. On the day of the accident he had made three rotations with no problems. 
It is likely that he was surprised by the loss of the load and that he pressed the release 
button in a reflex action. The net then struck the tail rotor, from which a blade then 
broke off. The imbalance caused by the loss of the blade from the tail rotor led to the 
separation of the tail rotor gearbox then the vertical stabilizer, causing the loss of 
control in flight.

2.2 Regulations on transportation of inert external loads

Lifting accessories are excluded from the regulatory framework that governs 
aircraft airworthiness.  They are the subject of a separate regulation. In practice, the 
differences in the quality of design and technical follow-up between a helicopter 
and lifting accessory equipment are considerable. However, from the moment when 
a lifting accessory is connected to an aircraft, it is the weakest link in the chain that 
defines the level of safety. As long as lifting accessories do not reach the safety level 
of a helicopter, it is likely that this type of accident will occur again. 

If the preparation of the load on the accident flight had been undertaken in 
accordance with the Machinery Directive and the labour code, the lifting accessory 
would have included some intermediate mesh. Mandatory checks would have 
enabled the level of wear to be detected.  In the context of transportation of an inert 
external load, the investigation showed that an aerial work operator should refer 
both to the aeronautical regulations as far as the load releaser was concerned and  to 
the labour code regulations for the design, the conformity and the follow-up of the 
lifting accessories. It appears that the labour code aspect of this regulatory field is 
little known to the various actors in aerial work. 

The investigation showed that in France the aeronautical certification standards 
do not take into account the characteristics of inert external loads transported. The 
mass of the load transported is the principal limiting criterion. The rules made by 
the professionals in inert external load transportation refer to systems put in place 
on the ground, where the speed of load movements is limited. In the context of 
transportation by helicopter, the load travels at a significant speed. The load moves 
around in three dimensions and is subject to accelerations as well as to aerodynamic 
effects that need to be studied. There are no design rules that take into account the 
particularities of an inert load transported by a helicopter. It is likely that if such rules 
existed, operators would be in possession of references that would help them to 
design lifting accessories that would be appropriate for the work to be undertaken.
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In addition to this lack of regulation it must be added that in France there is no 
training specifically aimed at ground personnel. Over time, operators have developed 
methods based on their own experience and developed sling techniques based on 
empirical knowledge. 

The training of the ground operator did not give him enough knowledge of the 
particularities of transporting inert external loads by helicopter. He thus likely did 
not notice the incorrect stowage of the load. The condition of the sling shows that no 
maintenance operations had been carried out on the sling, and that the state of wear 
of its components had thus not been detected. 

Finally, the specific nature of the utilisation and environmental conditions associated 
with aerial work has not, in France(6), led to any specific publication. If the average level 
of knowledge of the various actors in aerial work was improved, the frequency of this type 
of accident should diminish.

(6)In Switzerland, 
among other places, 
there is a training 
course aimed at 
flight assistants. An 
extract from the 
documentation used 
during this training 
is in appendix 4.
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3 - CONCLUSION

3.1 Findings

�� the pilot possessed the requisite licences and ratings to carry out the flight;
�� the helicopter had a valid airworthiness certificate; it was maintained in 

accordance with the regulations;
�� the technical examinations did not bring to light any evidence of malfunctions 

that might explain the accident. The helicopter was airworthy;
�� the marks found on the broken blade of the tail rotor were caused by contact 

between the net and this blade. This is only possible if the net has been released 
from the load hook releaser;

�� the detailed examination of the various components of the sling showed that its 
design and assembly did not respect the technical rules relating to the ‘‘Design 
regulations’’ of a sling in accordance with Article R.4312-1 of the labour code 
(French Code du Travail);

�� the method used to hook on the net was not in accordance with the instructions 
of the hook manufacturer;

�� the lifting accessory showed signs of extensive wear;
�� the body of the hook had a deformation;
�� the hook had out of limits play in its opening between the catch and the body;
�� the ground operator was not the person designated by the company and his 

presence was not mandatory according to the specific activity manual;
�� the training of the ground operator did not give him enough knowledge of the 

particularities of transporting inert external loads by helicopter;
�� the “load preparation” item in the DNC training programme followed by the pilot 

was not sufficiently developed to allow him to make an appropriate check on the 
attachment of the load before the flight. 

3.2 Causes of the Accident

The accident was caused by the use of a sling whose design and maintenance were not 
in accordance with the Machine Directive. The use of inappropriate sling accessories 
to attach a load to the lifting accessory led to abnormal stresses on the hook shackle 
and then on two out of the four buckles that made up the assembly. The loss of the 
load obliged the pilot to release the net though the helicopter was flying at a speed 
that was too great to accomplish this manoeuvre. The net, which was supporting the 
load, then entered into contact with the tail rotor, resulting in the end in the in-flight 
loss of control.

The following factors contributed to the accident:

�� the lack of any specific regulations for the design of a lifting accessory adapted 
for use in an aviation environment, contributed to the design of a lifting accessory 
that was not adequate for the work undertaken;

�� the lack of any technical documentation detailing the specific difficulties 
associated with the behaviour of an inert external load transported by helicopter 
contributed to the design and development of a lifting accessory that was not 
adequate for the work undertaken;
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�� the lack of information for the pilot in the DNC training programme dealing with 
techniques for preparation of an inert external load contributed to the use of a 
lifting accessory that was not adequate for the work undertaken;

�� the lack of any specific standardised training for ground operators dealing with 
techniques for preparation of an inert external load contributed to the use of a 
lifting accessory that was not adequate for the work undertaken.
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4 - SAFETY RECOMMENDATIONS

Note: in accordance with the provisions of Article 17.3 of Regulation No. 996/2010 of the European 
Parliament and of the Council of 20 October 2010 on the investigation and prevention of accidents 
and incidents in civil aviation, a safety recommendation in no case creates a presumption of fault or 
liability in an accident, serious incident or incident.  The recipients of safety recommendations report 
to the authority in charge of safety investigations that have issued them, on the measures taken or 
being studied for their implementation, as provided for in Article 18 of the aforementioned regulation.

4.1 Compliance with the European Machine Directive

The investigation showed that:

�� a part of the applicable regulations in the field of transportation of inert external 
loads is not known to operators;

�� the lifting accessory designed and developed by the operator was not in 
accordance with the regulations in force;

�� the lifting accessory used for the transportation of the inert external load was not 
adapted to the constraints of aerial work.

Consequently, the BEA recommends that:

�� EASA and the DGAC ensure that sling equipment to transport inert 
external loads be designed and used according to the safety standards 
defined by the European Directive on machinery (or its transposition 
into French law in the “Code du Travail”). [Recommendation FRAN-2012-
028]

4.2 Training for transporting an inert external load

The investigation showed that there is no specific training that enables the various 
participants in aerial work, in particular ground personnel, to acquire knowledge and 
techniques for the preparation of inert external loads intended to be transported by 
helicopter and to allow them to accomplish their missions safely. 

Consequently, the BEA recommends that:

�� EASA and the DGAC define a specific training course aimed at the 
aerial work sector within the framework of the transportation of inert 
external loads, or ensure that operators define and apply training at an 
equivalent level. [Recommendation FRAN-2012-029]
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Appendix 1

Hook technical documentation
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Appendix 2

Design rules

Article R4312-1 du Code du travail

Les accessoires de levage et composants d’accessoires de levage doivent être conçus 
et construits conformément à l’article R4312-1 du code du travail. Ce texte contient 
les obligations réglementaires de conception et traite notamment de la résistance 
mécanique, de l’aptitude à l’emploi, du marquage, de la notice d’instructions.

Examen d’adéquation de l’accessoire de levage 

Article 7 de l’arrêté du 1er mars 2004

On entend par « Examen d’adéquation d’un accessoire de levage », l’examen qui 
consiste à vérifier :

�� qu’il est approprié aux différents appareils de levage sur lesquels l’utilisateur 
prévoit de l’utiliser et aux travaux à effectuer, ainsi qu’aux risques auxquels les 
travailleurs sont exposés ;

�� que les opérations prévues sont compatibles avec les conditions d’utilisation de 
l’accessoire définies par la notice d’instructions du fabricant.

Cet examen est obligatoire avant la mise en service d’un accessoire de levage. 

Maintien en conformité du matériel

Article R4322-1 du Code du travail

Applicable dans le cas d’une modification de l’accessoire de levage. Les équipements 
de travail et moyens de protection doivent être maintenus en état de conformité 
avec les règles techniques de conception et de construction applicables lors de leur 
mise en service dans l’établissement.

Vérifications générales périodiques

Articles R4323-23 à R4323-27 du Code du travail

Les accessoires de levage sont soumis à des vérifications générales périodiques. Ces 
vérifications sont destinées à déceler en temps utile toute détérioration susceptible 
de créer des dangers. La réalisation de ces vérifications doit être confiée, sous la 
responsabilité du chef d’établissement dans lequel les accessoires sont utilisés, à du 
personnel qualifié, exerçant régulièrement cette activité, appartenant, soit :

�� à l’établissement,

�� à un organisme d’inspection appelé organisme de vérification ou organisme de 
contrôle.
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Registre de sécurité

Article L4711-1 du Code du travail

Les résultats des vérifications réglementaires sont inscrits, sans délai, par le chef 
d’établissement sur le registre de sécurité prévu par l’article L4711-1 du Code 
du travail.

La mention des résultats doit refléter les conclusions de ces rapports qui devront lui 
être annexés.

Ce registre doit être tenu à la disposition des inspecteurs du travail ou agent 
du  service  de prévention des organismes de sécurité sociale conformément 
à l’article L4711-3

La durée d’archivage de ces rapports est de cinq ans.



F-OIEL - 4 August 2010
28

Appendix 3

Extract from chapter  A of appendix 7 to the 2006/42/EC Machine Directive 
“Technical dossier for machines”

This part describes the procedure for compiling a technical file. The technical file 
must demonstrate that the machinery complies with the requirements of this 
Directive. It must cover the design, manufacture and operation of the machinery to 
the extent necessary for this assessment. The technical file must be compiled in one 
or more official Community languages, except for the instructions for the machinery, 
for which the special provisions of

Annex I, section 1.7.4.1 apply.

The technical file shall comprise the following:

1) A construction file including:

�� a general description of the machinery;
�� the overall drawing of the machinery and drawings of the control circuits, as well 

as the pertinent descriptions and explanations necessary for understanding the 
operation of the machinery;

�� full detailed drawings, accompanied by any calculation notes, test results, 
certificates, etc, required to check the conformity of the machinery with the 
essential health and safety requirements.

2) The documentation on risk assessment demonstrating the procedure followed, 
including:

�� a list of the essential health and safety requirements which apply to the machinery;
�� the description of the protective measures implemented to eliminate identified 

hazards or to reduce risks and, when appropriate, the indication of the residual 
risks associated with the machinery;

�� the standards and other technical specifications used, indicating the essential 
health and safety requirements covered by these standards;

�� any technical report giving the results of the tests carried out either by the 
manufacturer or by a body chosen by the manufacturer or his authorised 
representative;

�� a copy of the instructions for the machinery;
�� where appropriate, the declaration of incorporation for included partly completed 

machinery and the relevant assembly instructions for such machinery;
�� where appropriate, copies of the EC declaration of conformity of machinery or 

other products incorporated into the machinery.
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Appendix 4

Extract from a training document for flight assistants used in Switzerland
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