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Safety investigations 
 

 

 

 

The BEA is the French Civil Aviation Safety Investigation Authority. Its investigations are conducted 

with the sole objective of improving aviation safety and are not intended to apportion blame 

or liabilities. 

 

BEA investigations are independent, separate and conducted without prejudice to any judicial or 

administrative action that may be taken to determine blame or liability. 

 

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. 
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Glossary 
 

Abbreviation English version French version 

°C Degree Celsius  

AOC Air Operator Certificate  

ARCC 
Aeronautical Rescue 

Coordination Centre 
 

BEA-é 
State aviation safety 

investigation authority 

Bureau Enquêtes Accidents 

pour la sécurité de 

l'aéronautique d'État 

BFG Good overall operation Bon Fonctionnement Général 

BFU 
German Federal Bureau of 

Aircraft Accident Investigation 

Bundesstelle für 

Flugunfalluntersuchung 

CAT Commercial Air Transport  

CDU Control Display Unit  

CMM 
Compliance Monitoring 

Manager 
 

CODIS 
Departmental fire and rescue 

operational centre 

Centre Opérationnel 

5ŞǇŀǊǘŜƳŜƴǘŀƭ ŘΩLƴŎŜƴŘƛŜ Ŝǘ ŘŜ 

Secours 

CPL(H) 
Commercial Pilot License 

(Helicopter) 
 

CRS Republican security corps 
Compagnie Républicaine de 

Sécurité 

CVR Cockpit Voice Recorder  

DAG Gendarmery air detachment 
Détachement Aérien de la 

Gendarmerie 

DECU Data Engine Computer Unit  

DGAC French civil aviation authority 
5ƛǊŜŎǘƛƻƴ DŞƴŞǊŀƭŜ ŘŜ ƭΩ!Ǿƛŀǘƛƻƴ 

Civile 

DSAC 
French civil aviation safety 

directorate 

Direction de la Sécurité de 

ƭΩ!Ǿƛŀǘƛƻƴ /ƛǾƛƭŜ 

DSAC-CE 
Civil aviation safety directorate - 

Lyon 

Direction de la Sécurité de 

ƭΩAviation Civile - Centre Est 

EASA 
European Aviation Safety 

Agency 
 

ECU Engine Control Unit  

EFIS 
Electronic Flight Instruments 

System 
 

FDR Flight Data Recorder  

FI(H) Flight Instructor (Helicopter)  

FL Flight Level  

ft  Feet  

GNSS 
Global Navigation Satellite 

System 
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Abbreviation English version French version 

GPS Global Positioning System  

GTA Air transport gendarmery 
Gendarmerie des Transports 

Aériens 

HEC Human External Cargo  

HEMS 
Helicopter Emergency Medical 

Service 
 

HESLO 
Helicopter External Sling Load 

Operations 
 

HHO Helicopter Hoist Operation  

HMU HydroMechanical Unit  

ICAO 
International Civil Aviation 

Organisation 
 

IMC 
Instrument Meteorological 

Condition 
 

IR Instrument Rating  

Kt Knot  

LC Line Check  

MCP Maximum Continuous Power  

METAR 
Aerodrome routine 

meteorological report 
 

MGB Main GearBox  

MHz Mega Hertz  

NDB Non Directional Beacon  

NF Free turbine speed  

NG Gas generator speed  

NM Nautical Mile  

NO-OH 
Operation airworthiness - 

Helicopter operations 

Navigabilité Opération - 

Opérations Hélicoptères 

NPA Non-Precision Approach  

NPCA 
Nominated Person for 

Continuing Airworthiness 
 

NPCT 
Nominated Person for Crew 

Training 
 

NPGO 
Nominated Person for Ground 

Operations 
 

NPFO 
Nominated Person for Flight 

Operations 
 

NR Main rotor speed  

NVG Night Vision Goggles  

NVIS Night Vision Imaging System  

OEI One Engine Inoperative  

OGE Outside Ground Effect  

OM Operations Manual  

OPC Operator Proficiency Check  
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Abbreviation English version French version 

ORO 
Organisation Requirements for 

air Operations 
 

PFD Primary Flight Display  

PGHM 
High mountain gendarmery 

squad 

Peloton de gendarmerie de 

haute montagne 

PN-EPN Aircrew - Aircrew expertise 
Personnel Navigant ς Expertise 

Personnel Navigant 

QNH 
Altimeter setting for altitude 

above sea level 
 

QRH Quick Reference Handbook  

SAR Search And Rescue  

SATER Air-land rescue Sauvetage Aéro-Terrestre 

SD Secure Digital  

SIGMET 
SIGnificant METeorological 

Phenomena 
 

SIGWX Significant weather chart  

SPA SPecific Approvals  

SPO SPecialized Operations  

SRTA 
Air transport gendarmery 

investigation section 

Section de Recherche de la 

gendarmerie du Transport 

Aérien 

T/R Tail Rotor  

TAF Terminal Area Forecast  

TCM Technical Crew Member  

TGB Tail GearBox  

TLB Technical Log Book  

TR Type Rating  

TRE(H) 
Type Rating Examiner 

(Helicopter) 
 

TRI(H) 
Type Rating Instructor 

(Helicopter) 
 

UTC Coordinated Universal Time  

VFR Visual Flight Rules  

VIS Visibility  

VMC 
Visual Meteorological 

Conditions 
 

VOR VHF Omnidirectional Range  

WINTEM WINd TEMperature chart  

WU Warning Unit  
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Synopsis 
 

On 8 December 2020, the flight schedule for the EC135 registered F-HJAF, operated by SAF 

HELICOPTERS involved six training flights: two morning flights, two afternoon flights and two night 

flights. This training was carried out in the scope of a specific approval for commercial air transport 

hoist operations (SPA.HHO).  

 

At the end of the afternoon, the two crews held a briefing before the two night flights. The review 

of the weather forecast had revealed that there would be a disturbance bringing snow in the 

evening. Given the arrival of this disturbance, the very short exercise programme (three hoist 

operations) and the proximity of the exercise site (situated at 3.2 NM south-east of the aerodrome 

at an altitude of 1,820 m), all the persons concerned took the decision to carry out the two flights 

one after the other and to switch crews with the rotor turning at the end of the first night flight. 

 

For these two night flights, the crew on board was made up of an instructor pilot, a pilot in 

instruction, an instructor hoist operator, a hoist operator in training and two rescuers who were 

taking part in the hoist operations.  

 

After the first night flight, the first crew (pilot in instruction and hoist operator in training) was 

replaced by the second pair. The instructor pilot, the instructor hoist operator and the two rescuers 

remained on board during this switch over. 

 

The second pilot in instruction took off at 17:00 from Albertville aerodrome bound for the exercise 

site. Having arrived at the area, the pilot carried out the same exercises as during the 

previous flight. 

 

Upon completion of the exercises, the pilot flew out of the hover and gained speed on a heading 

roughly oriented north-west and then initiated a left turn while remaining in level flight. The 

helicopter headed towards the mountainside, collided with the vegetation, and then with 

the ground. 

 

The BEA has issued two safety recommendations to SAF HELICOPTERES.  
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Organisation of the investigation 
 

The BEA on-duty investigator was informed of the accident to F-HJAF in the early evening of 

Tuesday, 8 December 2020. 

 

In accordance with Annex 13 to the Convention on International Civil Aviation and European 

regulation (EU) No 996/2010 on the investigation and prevention of accidents and incidents in civil 

aviation, a safety investigation was opened by the BEA. 

 

In compliance with the European regulation and international provisions, a German accredited 

representative (BFU investigator) was associated with the investigation as the representative of the 

State of Design and State of Manufacture of the helicopter. Technical advisors from SAF 

HELICOPTERES, Safran Helicopter Engines and Airbus (France and Germany) were also associated 

with the investigation. 

 

In the morning of Wednesday 9 December, the BEA investigator in charge travelled to Albertville. 

He was joined in the early afternoon by a team of five BEA agents from the Le Bourget office. 

Technical advisors from Airbus and Safran Helicopter Engines and two investigators from the State 

aviation safety investigation authority (BEA-É) then arrived at the end of the afternoon. 

 

On Thursday 10 December, once the weather conditions were favourable for travelling to the site 

by helicopter, two BEA investigators and two investigators from the Air transport investigation 

section (SRTA) of the Air transport gendarmery (GTA) went to the accident site under the 

supervision of the High mountain gendarmery squad (PGHM). During this mission, the two engine 

computers, the Brite Saver computer and various data recording equipment were removed from 

ǘƘŜ ǿǊŜŎƪŀƎŜ ŀƴŘ ǘŀƪŜƴ ŦƻǊ ŀƴŀƭȅǎƛǎΦ ¢ƘŜǎŜ ŜǉǳƛǇƳŜƴǘ ƛǘŜƳǎ ǿŜǊŜ ǎŜƴǘ ǘƻ ǘƘŜ .9!Ωǎ ǇǊŜƳƛǎŜǎ ƛƴ [Ŝ 

Bourget on Friday 11 December. 

 

The helicopter wreckage could not be recovered immediately due to the very adverse weather 

conditions. The snowfalls that followed the accident led to the recovery operation being postponed 

to the second quarter of 2021. 

 

On 22 April 20нмΣ ǳǎƛƴƎ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ǊŜǎƻǳǊŎŜǎΣ ǘƘŜ .9! ǇŜǊǎƻƴƴŜƭ όŀƛŘŜŘ ōȅ ǘƘŜ !ƛǊōǳǎ ŀƴŘ {!C 

HELICOPTERES technical advisors) and the gendarmery jointly recovered the wreckage from the 

accident site and collected debris in a first sweep of the zone. The wreckage was transported to the 

BEA for a detailed examination of the airframe and engines.  

 

On 8 June 2021, a team made up of BEA investigators and Airbus Germany technical advisors 

returned to the accident site to make further observations and to recover debris which had stayed 

at the site due to the snow coverage. 

 

The computers, airframe and engines along with various elements and equipment recovered at the 

ǎƛǘŜ ǿŜǊŜ ŜȄŀƳƛƴŜŘ ŀǘ ǘƘŜ .9!Ωǎ ǇǊŜƳƛǎŜǎΦ 

 

The draft final report was submitted to the German accredited representative and his technical 

advisor, the operator, BEA-É, the French civil aviation authority (DGAC) and the European Aviation 

Safety Agency (EASA) for comments. 
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1 FACTUAL INFORMATION 

1.1  History of the flight 

On 8 December 2020, the flight schedule for the EC135 registered F-HJAF included six flights: two 

morning flights, two afternoon flights and two night flights. These flights were part of specific 

training for helicopter hoist operations for two crews consisting of a pilot and a hoist operator. 

 

Note: the aim of the training delivered during the flights was to instruct the crews in helicopter hoist 

operations which fall within the scope of a specific approval - the SPA.HHO - in reference to the 

requirements of Consolidated Regulation EU No 965/2012, known as AIR-OPS2 (see 

paragraph 1.17.1). This training was ultimately to enable crews to carry out mountain rescue 

missions in any type of situation. 

 

Each crew in training took turns performing two day flights and one night flight.  

¶ For the daytime flights, the personnel present on board the helicopter were an instructor 

pilot, a pilot in instruction, an instructor hoist operator, a hoist operator in training, and a 

rescuer3 for hoist operations. 

¶ For the night flights, the personnel present on board the helicopter were an instructor pilot, 

a pilot in instruction, an instructor hoist operator, a hoist operator in training, and two 

rescuers for hoist operations. 

A briefing before departure and a post-flight review briefing took place for each flight. 

 

At the end of the afternoon, the two crews held a briefing before the two night flights. During the 

last daytime flight, the instructor and the pilot of the accident flight selected an exercise site in 

preparation for the night helicopter hoist operations. 

 

Given the disturbance bringing snow forecast for the evening, the very short exercise programme 

(three hoist operations at 20-25 m during a flight of approximately 30 min) and the proximity of the 

exercise site, the instructor, in consultation with the crews concerned, decided to carry enough fuel 

to perform both flights one after the other, and to switch crews in Albertville with the rotor turning 

at the end of the first night flight.  

 
2 Commission Regulation of 5 October 2012 laying down technical requirements and administrative 

procedures related to air operations (Version in force on the day of the accident). 
3 The rescuers participating in the training were police officers from the National Police assigned to the Alps 

detachment of the Republican security corps (CRS). 

https://eur-lex.europa.eu/legal-content/FR/TXT/?uri=CELEX%3A02012R0965-20200814
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Figure 1: general map of region 

 

At 16:254, the first pilot in instruction was at the controls. He took off from Albertville aerodrome 

and headed south-east towards the exercise site located at 3.2 NM on a radial of 162° with respect 

to the aerodrome and at an altitude of 1,820 m. 

 

After a reconnaissance of the area, the pilot carried out the three hoist operations. Each hoist 

operation was preceded by a left-hand racetrack to put the helicopter in hover facing south-east. 

The first two hoist operations set down the two rescuers (one per hoist operation). The third hoist 

operation hoisted on board the two rescuers together. 

 

The three hoist operations were carried out by the hoist operator in training supervised by the 

ƛƴǎǘǊǳŎǘƻǊ Ƙƻƛǎǘ ƻǇŜǊŀǘƻǊΦ !ŦǘŜǊǿŀǊŘǎΣ ŀǘ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊΩǎ ǊŜǉǳŜǎǘΣ ǘƘŜ Ǉƛƭƻǘ ƭŀƴŘŜŘ ƴŜŀǊ the Chalet 

du Marret refuge5. He then flew out of the exercise area heading towards Albertville (the town) and 

descended towards the aerodrome. The pilot landed in front of the SAF HELICOPTERES hangars at 

16:55. The crews (pilot in instruction and hoist operator in training) switched with the rotor turning 

while the instructor pilot, the instructor hoist operator and the two rescuers remained on board. 

 

The second pilot in instruction took off at 17:00 from Albertville aerodrome bound for the exercise 

site. On the way to the site, the instructor identified fog banks on the northern slope of the 

mountain located to the north-east of the exercise site. On arriving at the zone, the pilot carried 

out the same exercises as during the previous flight. 

 

  

 
4 The aeronautical night (30 min after sunset) started at 16:22 at Chambéry. 
5 Unguarded refuge (usable by hikers), not occupied during the event. 
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The recorded flight path showed that the pilot flying then flew out of the hover. He headed north-

west, gained speed and then made a left-hand turn by around 180° while staying in level flight. The 

helicopter headed towards the mountainside. The main rotor blades hit the top of a first row of 

conifers. The airframe of the helicopter then collided head-on with a second row of trees, then with 

the snow-covered ground. During this second collision, the instructor pilot in the front left seat was 

ejected from the helicopter and fell into the snow. Although severely injured, he managed to 

telephone the SAF HELICOPTERES operations department and inform them of the accident.  

1.2  Injuries to persons 

 
Injuries 

Fatal Serious Minor/None 

Crew 5 1 0 

Passengers 0 0 0 

Others 0 0 0 

1.3  Damage to aircraft 

The helicopter collided with the top of a first row of conifers, then passed through a second row of 

trees located about 50 m ahead, before colliding with the ground 50 m further on. 

 

The combination of these three impacts (with the vegetation then with the ground) led to the total 

destruction of the helicopter. 

1.4  Other damage 

Not applicable. 

1.5  Personnel information 

For these two night instruction flights, the crew on board was made up of: in the cockpit, an 

instructor pilot and a pilot in instruction; and in the cargo area, a hoist operator in training, an 

instructor hoist operator, and two rescuers who were taking part in the exercises. 

1.5.1 Instructor pilot, pilot-in-command 

Male, aged 50, French nationality. 

 

Licence and medical fitness 

¶ (Military) helicopter pilot certificate obtained in 1993. 

¶ CPL(H) licence obtained on 2 February 2011 by converting the Commercial Pilot Licence 

obtained in 2003. 

¶ Class 1 medical fitness certificate valid up to 1 January 2021 or 1 July 2021, depending on 

the type of commercial operation6. 

  

 
6 Single pilot or two-pilot crew. 
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Ratings 

¶ First Type Rating (TR) on AS350 obtained in 1999. 

¶ TR on AS350 valid up to 31 October 2020. 

¶ TR on EC145/BK117 obtained in 2007 and valid up to 31 January 2021. 

¶ TR on EC135/635 SP obtained in 2008 and valid up to 31 May 2021. 

¶ Night rating (helicopter) obtained in June 2014. 

 

Instructor ratings 

¶ Flight Instructor - Helicopter rating (FI(H)) valid up to 31 October 2022. 

¶ Type Rating Instructor (TRI(H)) valid up to 31 October 2022. 

¶ Type Rating Examiner (TRE(H)) valid up to 30 November 2021. 

 

Experience as on 7 December 2020 

¶ Total experience: 6,200 flight hours, 3,000 h of which as an instructor. 

¶ On type EC135: 1,513 flight hours, 1,350 h of which as an instructor. 

¶ Hoist operations: More than 5,000. 

¶ Night flight: approximately 1,000 flight hours, 850 h of which using Night Vision Goggles 

(NVG). 

¶ In the previous three months: 30 flight hours, 2 h and 45 min in night flight, 9 night landings, 

64 hoist operations, 10 of which at night7. 

 

Professional experience 

The instructor, who was a former Gendarmery pilot, had been recruited by SAF HELICOPTERES in 

the summer of 2020. He had spent almost all of his career in the Gendarmery, in which he had had 

the following responsibilities as manager: 

¶ Planning and running helicopter crew training actions, including high mountain flying and 

hoisting operations. 

¶ Developing and running new training courses, including NVG flight training. 

¶ Conducting technical and operational crew checks. 

¶ Flight safety. 

 

In addition to his functions as pilot and instructor within SAF HELICOPTERES since August 2020, he 

was also the Nominated Person for Crew Training (NPCT). He was in charge of implementing and 

arranging training to obtain the specific approval for helicopter hoist operations (see paragraph 

1.17.1). 

 

The pilot was not employed by SAF HELICOPTERES to carry out specialised operations (SPO). 

1.5.2  Pilot in instruction 

Male, aged 46, French nationality. 

 

Licence and medical fitness 

¶ CPL(H) licence issued on 18 August 2011 to replace a Professional Pilot Licence - Helicopters 

obtained in 2004. 

 

 

 
7 In the scope of the training to become a SPA.HHO primo instructor. 
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¶ Class 1 medical fitness certificate valid up to 6 April 2021 or 6 October 2021 depending on 

the type of commercial operation. 

Ratings 

¶ First TR on AS350 obtained in 2005. 

¶ TR on AS350/EC130 valid up to 31 May 2021. 

¶ TR on EC135/635 SP obtained in 2008 and valid up to 31 December 2020. 

¶ Night rating (helicopter) obtained in February 2012. 

 

Experience as on 7 December 2020 

¶ Total experience: 5,493 flight hours, of which 5,365 hours as pilot-in-command. 

¶ On type EC135: 661 flight hours, of which 659 hours as pilot-in-command. 

¶ Hoist operations: 251. 

¶ Night flight: 63 h and 385 night landings. 

¶ The last night Operator Proficiency Check (OPC) was performed on 25 November 20208 

under the supervision of the NPCT. 

¶ In the previous three months (according to SAF HELICOPTERES' activity list): 116 h including 

30 min of night flight, 3 night landings, 7 hoist operations. 

 

¢ƘŜ ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǇƛƭƻǘΩǎ ƭŀǎǘ ƭƻƎōƻƻƪ ǎƘƻǿŜŘ ǘƘŀǘ ƘŜ ǿŀǎ ƛƴ ǘƘŜ Ƙŀōƛǘ ƻŦ ƻƴƭȅ ŎƻƳǇƭŜǘƛƴƎ ƻƴŜ 

line per day of flight with the total number of flight hours performed and the activity carried out 

during the day. The last infoǊƳŀǘƛƻƴ ƭƻƎƎŜŘ ƛƴ ǘƘŜ ǇƛƭƻǘΩǎ ƭƻƎōƻƻƪ ǿŀǎ ŘŀǘŜŘ т {ŜǇǘŜƳōŜǊ нлнлΦ 

 

Over the previous three years, the pilot had taken part in three mountain rescue seasons 

(December to March/April). During these three periods, the pilot carried out 205 hoist operations 

on the EC135-T1, including 57 in training and 148 during mountain rescue missions. Twenty-eight 

missions had ended at night and five had involved hoist operations. The night flight time for each 

of these five missions had been 10 to 20 min, which could correspond to the time needed to return 

to the Courchevel base. It is therefore unlikely that night hoist operations had been carried out 

during these five missions. 

 

SAF HELICOPTERES indicated that although several mountain rescue missions initiated at the end 

of the day had finished with a return night flight, there had been no night hoist operations and no 

night mission had been initiated.  

 

Professional experience 

The pilot had been employed by SAF HELICOPTERES for several years. As part of the SPO in which 

the company was engaged, he was  authorised for mountain rescue operations (Courchevel and La 

Plagne area), Helicopter Emergency Medical Service (HEMS) operations, flight in plain and 

mountainous areas, Helicopter External Sling Load Operations (HESLO9 1 to 4), Human External 

Cargo operations (HEC10 1 and 2) and parachute dropping. 

  

 
8 This flight was made with a waxing moon between the first quarter and full moon, rising at 15:21 and setting 

at 02:48. The associated luminosity was 78% of the luminosity of a full moon. On 8 December, the moon was 

not visible and there was no moon luminosity. 
9 Helicopter External Sling Load Operation. 
10 Human External Cargo. 
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1.5.3  Instructor hoist operator 

41-year-old male. 

He was employed by SAF HELICOPTERES and held the Technical Crew Member (TCM) rating as well 

as the SPA.HHO (TCM) instructor rating. 

 

{ƛƴŎŜ Wǳƭȅ нлнлΣ ƘŜ ǿŀǎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ bƻƳƛƴŀǘŜŘ tŜǊǎƻƴ ŦƻǊ CƭƛƎƘǘ hǇŜǊŀǘƛƻƴǎ όbtChύ ŀƴŘ 

operations director. He had taken part in the creation of the SPA.HHO (pilot and TCM) training 

programme with the NPCT. He was an instructor in the SPA.HHO (TCM) theoretical and practical 

training programme. During the flights, he supervised the hoist operators in training. 

1.5.4  Hoist operator in training 

49-year-old male. 

He was in the process of being recruited by SAF HELICOPTERES. This recruitment was subject to the 

successful completion of the SPA.HHO (TCM) training programme. 

1.5.5  Rescuers taking part in the hoist exercises 

The two rescuers belonged to the Alps detachment of the CRS based at Albertville. They were 

trained in mountain rescue and helicopter hoist operations and took part in the crew training flights 

as part of the collaboration with SAF HELICOPTERES in preparation for the activation of the Savoie 

winter mountain rescue plan. 

1.6  Aircraft information 

The EC135-T1 is certified for day and night VFR flights and single-pilot operations. Flight in known 

icing conditions and aerobatic manoeuvres are not permitted. The helicopter is classified as non-

complex as defined by the AIR.OPS regulation. The maximum permissible take-off weight of the 

EC135-T1 is 2,835 kg. 

 

The helicopter registered F-HJAF was equipped with a hoist attached to the left side, a landing light 

and a swivelling searchlight which could be controlled from the two front seats. 

1.6.1 Airframe 

Manufacturer EUROCOPTER 

Type EC135 - T1 

Serial number 0044 

Registration F-HJAF 

Entry into service 1998 

Certificate of Airworthiness 129122 From 23 September 2013 

Airworthiness review certificate 129122004217344 
From 21 May 

2019 

to 13 December 

2020 

Operation as on 8 December 2020 8,091 h 

Owner SAF HELICOPTERES 

Operator SAF HELICOPTERES 
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1.6.2 Engines and Digital Engine Control Units (DECU) 

 

 Engine No 1 Engine No 2 

Manufacturer SHE SHE 

Type Arrius 2B1A-1 Arrius 2B1A-1 

Serial number 30206 30045 

Total operating time on 8 December 

2020 
7,295 h 7,263 h 

 

 DECU No. 1 DECU No. 2 

Part number 70EMH01070 70EMH01070 

Serial number 6ALD0133CE 6ALD0116CE 

1.6.3 Technical Log Book (TLB) 

Daily flight monitoring for each helicopter is performed through a Technical Log Book (TLB). The 

TLB allows a crew to accept an aircraft, to know about maintenance operations, the failure history, 

calendar and/or time limits and the remaining time between scheduled maintenance inspections. 

The crew completes the TLB prior to the flight and after the pre-flight inspection, the pilot-in-

command normally signs it (in this case the instructor of the flights of 8 December 2020). The names 

of the pilots, the departure aerodrome, the type of mission and the quantity of fuel on board are 

logged before starting each flight. 

 

At the end of a flight, the pilot-in-command records the arrival aerodrome, the duration of the 

flight, the number of start-ups, landings, hoist and sling load operations, the remaining fuel, as well 

as any failures or faults that occurred during the flight.  

 

The information recorded in the F-HJAF TLB for the day of 8 December indicated the following: 

¶ The logbook had been signed by the pilots in training for each flight. 

¶ The type of mission had been identified as training. 

¶ The times recorded were local. 

¶ During flight No 2, an off-airfield landing had been made with a complete engine shut-down. 

¶ During the first five flights, no failure or anomaly was recorded by the pilots who noted 

BFG11. 

 

Figure 2: F-HJAF TLB (anonymised excerpt) 

 
11 Good overall performance. 
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1.6.4 Helicopter operating procedures 

The Operations Manual (OM) Part B contains the Quick Reference Handbook (QRH) procedures for 

each type of helicopter operated by SAF HELICOPTERES. The QRH contains the information from 

the Flight Manual as well as the specific provisions in force in the company for helicopter 

operations. 

 

The QRH for the EC135-T1 powered by two Arrius 2B1A_1 engines (applicable to F-HJAF) had been 

revised (revision No 4) on 13 November 2020 in order to introduce the procedures specifically 

associated with helicopter hoist operations (SPA.HHO). 

1.6.5 Weight and balance, performance 

¢ƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǊŜǾŜŀƭŜŘ ǘƘŀǘ ŦƻǊ ǘƘŜ ŀŎŎƛŘŜƴǘ ŦƭƛƎƘǘΣ ǘƘŜ ƘŜƭƛŎƻǇǘŜǊΩǎ ǿŜƛƎƘǘ ŀƴŘ ōŀƭŀƴŎŜ ǾŀƭǳŜǎ 

were within the flight envelope and the operational limitations defined by the Flight Manual and 

the OM of the company.  

 

In temperature conditions of 5°C maximum, the helicopter had the necessary performance 

capability to remain in hover Out of Ground Effect (OGE) at its maximum weight up to 7,000 ft. 

Given the fuel used during the first night flight, this limitation increased to 8,000 ft for the 

second flight. 

 

The helicopter configuration was a variant dedicated to mountain rescue. In this configuration, only 

the rear right seat had been retained in the cargo area. A lifeline had been added to the floor of the 

cargo area to allow personnel in this area to secure themselves when the side door was opened in 

flight during hoist operations. 

 

¢ƘŜ άǿŜƛƎƘǘ ŀƴŘ ōŀƭŀƴŎŜέ ǎŜŎǘƛƻƴ of the QRH for the EC135-T1 powered by two Arrius 2B1A_1 

engines includes a chart used to determine the weight and balance depending on the quantity of 

fuel on board, without any further calculation, based on 10 possible configurations. As the 

helicopter configuration used on the day of the accident did not match any of the 10 planned 

configurations, a weight and balance sheet had to be drawn up for the flights. However, the 

performance charts in the QRH could still be used if a weight and balance sheet had been prepared 

for this configuration and if the temperature conditions were known. 

 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊΩǎ ǎǘŀǘŜƳŜƴǘΣ ǘƘŜ ǿŜƛƎƘǘ ŀƴŘ ōŀƭŀƴŎŜ ǎƘŜŜǘ ƘŀŘ ōŜŜƴ ŘǊŀǿƴ ǳǇ ŦƻǊ ōƻǘƘ 

night flights and was present on board the helicopter in a flame-retardant pouch (this sheet was 

not found at the accident site). 

1.6.6 F-HJAF equipment 

The EC135-T1 registered F-HJAF was equipped with conventional (analogue) avionics, it did not 

have Electronic Flight Instrument Systems (EFIS)12. The helicopter was not equipped with an 

autopilot. 

 

 
12 Electronic Flight Instruments System. 
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Figure 3: instrument panel of an EC135-T1 similar to F-HJAF (source: BEA) 

 

The helicopter was equipped with several computers to manage and monitor the engines, fuel, 

electrical power systems, and failures of the onboard systems. 

 

On the SAF HELICOPTERES EC135s, other systems had been added on the centre console and on the 

console located under the instrument panel (between the two pilot seats): 

¶ A Data Tracking System (DTS)13: a GNSS computer which sends the position of the helicopter 

to a ground station every minute, allowing SAF HELICOPTERES to know in real-time the 

position of its fleet equipped with this system. 

¶ A Brite Saver: a computer which records engine and flight parameters for maintenance 

purposes. 

¶ A HELIMAP: a navigation system consisting of a control unit and a screen displaying the 

position of the aircraft on a base map. 

¶ A GNSS computer manufactured by Trimble, connected to the HELIMAP system. 

 

The HELIMAP displays on an ICAO VFR map (to a scale of 1:500,000), the position of the helicopter 

transmitted by the Trimble GNSS computer. This system provides functionalities that include 

allowing users to define specific points, routes, waypoints, and to display the flight path. According 

to the statements gathered, given the missions carried out by SAF HELICOPTERES pilots, mainly 

under daytime VFR conditions, and the lack of details on the base map provided, this system was 

almost never used. 

1.6.7 Limitations 

F-HJAF had received an authorisation from the Civil aviation safety directorate - Lyon (DSAC-CE) on 

4 December 2020 to carry out helicopter hoist operations under day and night VFR conditions, along 

ǿƛǘƘ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ǿŀƛǾŜǊ /!¢Φth[ΦIΦолр άhǇŜǊŀǘƛƻƴǎ ǿƛǘƘƻǳǘ ŀƴ ŀǎǎǳǊŜŘ ǎŀŦŜ ŦƻǊŎŜŘ ƭŀƴŘƛƴƎ 

ŎŀǇŀōƛƭƛǘȅέΦ ¢Ƙƛǎ ǊŜƎǳƭŀǘƻǊȅ ǿŀƛǾŜǊ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƘŜƭƛŎƻǇǘŜǊ Ƙƻƛǎǘ ƻǇŜǊŀǘƛƻƴǎ όŎƭŀǎǎƛŦƛŜŘ ŀǎ ƘƛƎƘ 

risk) eliminates the need to have an One Engine Inoperative (OEI) hover capability during a hoist 

operation; however, a specific related procedure (diversion in event of engine failure during hoist 

operation) is required. 

  

 
13 Data Tracking System. 
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1.7  Meteorological information 

1.7.1 Weather forecasts available during preparation of night flights 

In accordance with the OM, the flight file was compiled by the pilots prior to the first night flight 

(at 16:05) with the up-to-date information applicable at that time. This file contained the messages 

from the surrounding aerodromes (16:00 METAR report and 14:00 TAF forecast), the 15:00 and 

18:00 SIGWX and WINTEM charts and the SIGMET messages. 

 

The second pilot in instruction and the instructor indicated to the BEA that the weather file 

information was supplemented by: 

¶ Weather forecasts consulted on applications installed on their smartphone. 

¶ Their visual observations from Albertville aerodrome. 

¶ The Météo-France Savoie weather bulletin published by the Bourg-Saint-Maurice met office 

(not filed) and consulted by the crews on their smartphones at around 16:00, prior to the 

first night flight. This bulletin indicated deteriorating weather conditions for the early 

evening. 

 

METAR and TAF messages (stations located in the region) 

 

Chambéry - Aix-les-Bains aerodrome (ICAO code: LFLB) 

The 16:00 METAR indicated variable wind of 2 kt, visibility greater than 10 km, broken clouds at 

4,600 ft and 7,200 ft, a temperature of 6°C, a dew point temperature of 2°C, a QNH of 1002 hPa 

with, temporarily visibility reduced to 4 km, rain and broken clouds at 1,400 ft. 

 

The 14:00 LONG TAF forecast: 

¶ From 8 December at 15:00 to 9 December at 15:00, wind from 360° of 6 kt, visibility greater 

than 10 km, broken clouds at 3,500 ft. 

¶ Temporarily on 8 December between 16:00 and 23:00, snow showers, broken clouds 

at 900 ft. 

¶ A change on 9 December between 00:00 and 02:00 to broken clouds at 1,400 ft. 

¶ Temporarily from 8 December at 23:00 to 9 December at 09:00, visibility of 1.5 km, snow, 

overcast at 400 ft. 

¶ A change on 9 December between 12:00 and 15:00 to scattered clouds at 2,500 ft. 

 

Annecy-Meythet aerodrome (LFLP) 

The 16:00 METAR indicated wind from 290° of 2 kt, visibility greater than 10 km, scattered clouds 

at 3,500 ft and overcast at 5,600 ft, a temperature of 5°C, a dew point temperature of 2°C, a QNH 

of 1001 hPa with, temporarily visibility reduced to 4 km, rain and broken clouds at 900 ft. 

 

Grenoble-Isère aerodrome (LFLS) 

The 16:00 METAR indicated wind from 320° of 7 kt, the direction of which could vary between 290° 

and 350°, visibility 8 km, rain, broken clouds at 1,900 ft and 2,400 ft, overcast at 3,000 ft, a 

temperature of 5°C, a dew point temperature of 4°C, a QNH of 1001 hPa with, temporarily visibility 

reduced to 4 km, rain and broken clouds at 800 ft. 
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Lyon Saint-Exupéry airport (LFLL) 

The 16:00 METAR indicated wind from 340° of 7 kt, visibility greater than 10 km, rain, broken clouds  

at 3,000 ft and 4,000 ft, a temperature of 6°C, a dew point temperature of 4°C, a QNH of 1002 hPa 

with, temporarily broken clouds at 1,200 ft and overcast at 2,000 ft. 

 

 
Figure 4: 15:00 SIGWX chart (source: Météo-France) 
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Figure 5: 18:00 SIGWX chart (source: Météo-France) 

 

The 15:00 and 18:00 SIGWX charts showed that a rain/snow disturbance with an area of moderate 

icing was moving eastwards. At 15:00, the front of this disturbance was expected to affect the 

Chambéry region, and at 18:00, the Albertville region was also expected to be affected. Broken to 

overcast altocumulus clouds with a base between 8,000 and 11,000 ft were forecast ahead of this 

disturbance. 

1.7.2 Observations made before and during accident flight 

LFLB METAR 

The 16:30 METAR indicated variable wind of 2 kt, visibility greater than 10 km, overcast at 4,200 ft, 

a temperature of 6°C, a dew point temperature of 3°C, a QNH of 1002 hPa with, temporarily 

visibility reduced to 4 km, rain and broken clouds at 1,400 ft. 

 

The 17:00 METAR indicated wind from 020° of 5 kt, visibility greater than 10 km, overcast at 

4,300 ft, a temperature of 6°C, a dew point temperature of 3°C, a QNH of 1003 hPa with, 

temporarily visibility reduced to 4 km, rain and broken clouds at 1,400 ft. 

 

The 17:30 METAR indicated wind from 010° of 6 kt, visibility greater than 10 km, rain, broken clouds 

at 4,100 ft and overcast at 4,700 ft, a temperature of 6°C, a dew point temperature of 3°C, a QNH 

of 1003 hPa with, temporarily visibility reduced to 4 km, rain and broken clouds at 1,400 ft. 
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Observations made by the pilot of the first night flight and the instructor 

Before taking off for the first night flight, the Grand Arc massif was clear and the summits were 

visible from Albertville aerodrome. High altitude clouds were nevertheless present over the massif. 

 

During the flight between 16:25 and 16:55, a clearly visible partial cloud layer covered the upper 

ridges of the Grand Arc massif at an altitude of approximately 2,300 m. After the two rescuers had 

been hoisted on board during the third hoist operation, as the side door was being closed, the pilot 

noticed that the inner side of the canopy was misting up. He opened the clear-vision window and 

activated the cabin heating system, which dissipated the mist. At the end of the exercise at around 

16:50, the lights of the nearby urban areas were clearly visible and identifiable and made it possible 

to reach Albertville aerodrome without difficulty. 

 

Observations made during the accident night flight 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƻōǎŜǊǾŀǘƛƻƴǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊΩǎ ǎǘŀǘŜƳŜƴǘΥ 

¶ During the flight to the exercise site, fractus clouds were detected on the north face of the 

mountain situated north-east of the exercise site but did not interfere with it. 

¶ The halos which had formed around the town lights in the valley indicated the presence 

of humidity. 

¶ During the hoist exercise, the visibility conditions were correct. 

¶ After the accident, when the instructor gave the alert, stars were visible overhead 

his position. 

¶ Approximately 30 min later, the sky was completely overcast and no stars were visible. 

1.7.3 Data recorded during the accident flight 

Outside air temperature measurements were retrieved from the data recorded by the Brite Saver 

of F-HJAF: 

 

Corrected time Value Position of helicopter during measurement 

16:23 5.6°C On the ground at Albertville aerodrome 

16:33 -0.8°C Overhead the exercise area (start of exercise) 

16:48 -0.7°C Overhead the exercise area (end of exercise) 

16:56 5.7°C On the ground at Albertville aerodrome 

17:07 0.4°C Overhead the exercise area (start of exercise) 

17:15 -0.8°C Overhead the exercise area (end of exercise) 

 

1.7.4 Meteorological situation (source: Météo-France) 

The French met office, Météo-France, was contacted following the accident to produce an analysis 

of the meteorological situation in the region and at the accident area. Their analysis was based on 

the information recorded by the surrounding stations, the satellite observations, as well as digital 

modelling based on forecast data. 

 

General conditions in the region 

The weather was disturbed with a cold front passing over the Alps during the evening. The 

rain/snow limit, which was at an altitude of approximately 1,200 m, dropped to an altitude of 800 

m at the end of the afternoon, and then to an altitude of 400 m in the evening as the cold front 

crossed the region. 
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Estimated meteorological situation at the time of the accident 

The meteorological situation estimated by Météo-France based on forecast models of the zone was 

as follows: 

¶ Cloud cover: very cloudy to overcast sky, with a ceiling at around 1,400 m and as low as 

1,000 m near high terrain. 

¶ Phenomena: snow shower locally on high terrain at around 1,000 m, dropping to 

approximately 400 m during the night. Icing conditions at around 1,400 m in the afternoon, 

dropping to approximately 900-1,000 m in the evening. 

¶ Visibility: greater than 10 km, reduced under the snow showers. 

¶ Mean wind: north, light (1 kt). 

¶ QNH: 1003 hPa. 

¶ Situation at altitude: north-west to north wind of 5 to 10 kt at FL020 and FL050. 

 

Satellite observations 

The colour composition of the satellite images recorded between 16:00 and 17:30 (see Appendix 7: 

Satellite charts from 16:00 to 17:30) shows the disturbance progressing from west to east. At 16:00, 

the disturbance with low clouds (in yellow/ochre) was located in the region of Chambéry. Further 

east and ahead of this disturbance, the satellite image shows a white area surrounded by a blue 

area corresponding to high altitude clouds. 

 

The white area may correspond to high altitude stratus or to the reflection of snow on high terrain. 

Between 16:30 and 17:30, the disturbance can be seen to progress and gradually affect the accident 

area. In this area, the white shade fades and becomes more and more yellowish; this corresponds 

to the presence of lower and lower altitude stratus clouds and confirms the gradually deteriorating 

weather conditions. However, the resolution of the satellite image is not sufficient to determine 

the proportion of clouds that were present. 

1.7.5 Light conditions during the two night flights 

During the first night flight, the pilot in instruction took off from Albertville aerodrome at the start 

of the aeronautical night, but with residual dusk light still present. As the pilot gained altitude, the 

ŀǇǇŀǊŜƴǘ ŀƴƎƭŜ ƻŦ ǘƘŜ ǎǳƴΩǎ ŘƛǎŎ ōŜƭƻǿ ǘƘŜ ƘƻǊƛȊƻƴ ŘŜŎǊŜŀǎŜŘ14 and as a result, there was ambient 

light again, which allowed him to distinguish the surrounding terrain and detect the possible 

presence of low clouds, despite the fact that it was a moonless night. In Metropolitan France, the 

duration of dusk varies throughout the year and lasts between 30 and 40 min. 

 

During the second night flight, i.e. 35 min after the start of the aeronautical night (one hour and 

five minutes after sunset), given the altitude of the exercise site, the pilot did not benefit from the 

same phenomenon. Although the town lights in the distance were visible, they were only sufficient 

for choosing a heading or determining a position with respect to remote reference points. The dark, 

moonless night would have made it difficult for nearby terrain to be discerned. The helicopter 

lights, while manoeuvring at low speed or in near-hover were needed to distinguish and avoid 

obstacles close to hand. 

  

 
14 .ȅ ŎƭƛƳōƛƴƎ ǘƻ ŀ ǎǳŦŦƛŎƛŜƴǘƭȅ ƘƛƎƘ ŀƭǘƛǘǳŘŜΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ άǎŜŜέ ǘƘŜ ǎǳƴ ǊŜŀǇǇŜŀǊ ǘƻ ǘƘŜ ǿŜst on the horizon 

and then set again. 
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1.8  Aids to navigation 

For the accident flight, no conventional radio navigation equipment (NDB, VOR) present in the 

region was usable due to the mountainous terrain forming a screen. 

1.9  Communications 

The helicopter was operating in uncontrolled airspace. There was no radio exchange with a control 

unit during the accident flight, nor during the previous night flight. 

 

According to the statements made by the pilot of the previous flight and the instructor, the only 

radio exchanges made during the two night flights were those made over the A/A frequency 

(123.5 Mhz) during the take-off and landing phases at Albertville aerodrome. This frequency is not 

recorded. 

1.10 Aerodrome information 

Albertville aerodrome (LFKA) is a restricted-use, uncontrolled aerodrome, not approved for night 

VFR flights. During the aeronautical night, the aerodrome is closed. 

 

In January 1998, the DSAC-CE  authorised SAF HELICOPTERES to use the helicopter landing surfaces 

ƭƻŎŀǘŜŘ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƘŀƴƎŀǊǎ ŘǳǊƛƴƎ ǘƘŜ ŀŜǊƻƴautical night and the aerodrome 

closing hours. 

1.11 Flight recorders 

1.11.1 Regulatory recorders 

The helicopter was not equipped with flight recorders such as a CVR or a FDR. It is not a 

regulatory requirement. 

1.11.2 Other recordings 

The helicopter was equipped with several computers to manage and monitor the engines, fuel, 

electrical power systems, and failures of the onboard systems. Certain computers recorded data 

for maintenance purposes. 

 

The following computers were removed from the helicopter wreckage for analysis: 

¶ Warning Unit (WU): warning panel that indicates emergency situations by means of aural 

and light warnings An internal memory records the last 31 warning status changes 

(activation/deactivation). No useful data could be retrieved for the investigation. 

¶ Cockpit Display Unit (CDU): computer that displays key engine, fuel and electrical 

parameters, as well as CAUTION indications. The damage to the CDU meant that no useful 

data useful for the investigation could be retrieved. 

¶ Data Tracking System (DTS): If an SD card is inserted in the front panel of the DTS, the 

positions are recorded every second. The DTS does not have an internal memory recording 

the position parameters. The only positions that could be retrieved were those received by 

the operator. 

¶ Engine Control Unit (ECU): digital computer that governs the fuel flow and manages the 

parameters for an engine. Failure information and its context are recorded in a non-volatile 

memory. There were two ECUs on this helicopter, one per engine. The data from both 

computers was retrieved and synchronised to the nearest second (see paragraph 1.16.1.1). 
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¶ Brite Saver: its data was recorded on an SD card inserted in the front panel and in an internal 

memory of the computer. The two night flights (accident flight and previous flight with crew 

switching while the rotor was turning) were not recorded on the SD card. The internal 

memory of the Brite Saver recorded both night flights (see paragraph 1.16.1.2). 

 

An SD card was also found in the wreckage. This SD card had a label indicating that it contained 

data pertaining to the DTS. It did not contain information pertaining to the event flight (the most 

recent files were from 2014). 

1.12 Site and wreckage information 

1.12.1 Accident site 

The BEA investigators were only able to reach the accident site two days after the event due to the 

adverse weather conditions. They were set down by a Gendarmery helicopter. Between the time 

of the accident and the first visual examination of the site, a significant amount of snow had fallen 

on and around the wreckage. 

 

The accident site was located in the commune of Bonvillard (Savoie), at an altitude of 1,800 m and 

at about 3.2 NM on a radial of 165° with respect to Albertville aerodrome. 

 

 
Figure 6: aerial view of site by day on 10 December 2020 (source: GTA) 

 

Three areas of impact could be observed between the helicopter and the vegetation/ground: 

¶ a first impact (Area A) with the top of a first row of conifers; 

¶ a second impact (Area B) in a second row of conifers; 

¶ a final impact with the ground (Area C), corresponding to the final position of the wreckage. 
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These three areas (A, B and C) were more or less aligned horizontally and vertically. As the field was 

ǳǇǿŀǊŘ ǎƭƻǇƛƴƎ ƛƴ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ƘŜƭƛŎƻǇǘŜǊΩǎ Ŧƛƴŀƭ ŦƭƛƎƘǘ ǇŀǘƘΣ ŀƭƭ ǘƘŜǎŜ Ǉƻƛƴǘǎ ǿŜǊŜ ŀǘ ŀƭƳƻǎǘ 

the same altitude, which seems to indicate that the helicopter was in level flight on a route roughly 

oriented on a heading of 165° when it made contact with the vegetation and then the ground. 

 

The wreckage was located in an area of low vegetation, surrounded by several groups of conifers 

standing at a height of up to around 30 m. To the north-west of the position of the main wreckage 

and about 50 m from the latter in the direction of the valley, a row of trees was damaged at mid-

height. This gap was recent. A large number of branches as well as a lot of debris from the helicopter 

were found in the gap and on the ground, between this group of trees and the main wreckage. 

 

 
Figure 7: gap in row of trees (source: BEA) 

 

Another 50 m upstrŜŀƳ ƻƴ ǘƘŜ ŀƛǊŎǊŀŦǘΩǎ ǇŀǘƘΣ ǘƘŜǊŜ ǿŀǎ ŀƴƻǘƘŜǊ Ǌƻǿ ƻŦ ǘǊŜŜǎΦ ¢ǿƻ ƻŦ ǘƘŜǎŜ ǘǊŜŜǎ 

had had their heads lopped off by a few tens of centimetres (Area A). 

1.12.2 First visual examination of wreckage at accident site 

A first limited examination of the wreckage was carried out at the accident site. The helicopter was 

destroyed. The wreckage was dispersed. A collection of small debris ς mainly foam from the 

ƘŜƭƛŎƻǇǘŜǊΩǎ Ƴŀƛƴ ǊƻǘƻǊ ōƭŀŘŜǎ ŀƴŘ ǎƳŀƭƭ ǇƛŜŎŜǎ ƻŦ ǿƛƴŘǎƘƛŜƭŘκǿƛƴŘƻǿǎ ς were found on the ground 

in Area A. Numerous branch pieces of all sizes (up to 15 cm in diameter) were found at the base of 

the trees in Area B, as well as along the path between Areas B and C. 

Gap in the second row of trees 

(Area B) 
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Figure 8: piece of tree 15 cm in diameter found at site (source: BEA) 

 

Many larger elements of the helicopter were found between the first tree in the row (Area B) and 

the wreckage (Area C): 

¶ The front right and left doors, the right sliding door and pieces of the tail surface were found 

at the base of the trees (Area B), as well as elements of the main rotor blades and 

cabin structure. 

 

 
Figure 9: snow-covered helicopter debris (source: BEA) 
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¶ ¢ƘŜ ŦǊƻƴǘ ƭŜŦǘ ǎŜŀǘ όƛƴǎǘǊǳŎǘƻǊΩǎ ǇƻǎƛǘƛƻƴύΣ ǇŀǊǘǎ ƻŦ ǘƘŜ ǊƛƎƘǘ ŀƴŘ ƭŜŦǘ ƭŀƴŘƛƴƎ ǎƪƛŘǎΣ ŜƭŜƳŜƴǘǎ 

of the hoist, the front section of the fuselage and the fenestron fairing were found between 

Area B and the main part of the wreckage (Area C). 

 

 
Figure 10: front left seat (source: BEA) 

 

¶ ¢ƘŜ ŦǊƻƴǘ ǊƛƎƘǘ ǎŜŀǘ όǇƛƭƻǘΩǎ Ǉƻǎƛǘƛƻƴύ ǿŀǎ ŦƻǳƴŘ ƛƴ ǘƘŜ ƛƳƳŜŘƛŀǘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ ǿǊŜŎƪŀƎŜΦ 

 

A conifer of about 15 cm in diameter was also uprooted between Areas B and C. All these 

observations showed that the aircraft suffered substantial damage when it passed through this 

second row of trees (Area B). 

 

The following elements were also observed on the site: 

¶ The wreckage was lying on its right side. It was perpendicular to the axis of the final path, 

with the front of the helicopter oriented on a heading of approximately 030°. 

¶ The engines, the Main GearBox (MGB) and the transmission deck were integral. 

¶ The tail boom was fractured and only connected to the airframe by the flexball control cable 

of the Tail Rotor (T/R). 

¶ The fenestron was damaged, but complete. 

 

The wreckage was recovered in order to carry out more detailed examinations of the helicopter off 

the accident site. 
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1.12.3 Recovery of the wreckage 

The meteorological conditions were such that the recovery of the large assemblies was only 

possible in April 2021 and the smaller elements in June 2021. 

 

 
Figure 11: wreckage cleared of snow before 

being raised (source: BEA) 

 
Figure 12: raising of wreckage (source: BEA) 

 

 

¢ƘŜ ŜƴǘƛǊŜ ǿǊŜŎƪŀƎŜ ǿŀǎ ǘǊŀƴǎǇƻǊǘŜŘ ǘƻ ǘƘŜ .9!Ωǎ premises to carry out technical examinations. 

1.12.4 Examination of airframe and mechanical assemblies 

The detailed examination of the airframe found that:  

¶ The airframe of the helicopter was destroyed as a result of the impacts with the vegetation 

and then the ground. 

¶ The front of the aircraft was totally destroyed as a result of the collisions with the 

vegetation and then the ground. The side, front and sliding doors as well as the windows 

had separated from the main airframe. 

¶ The left wall was destroyed. The right wall was damaged, but still integral with the floor 

and the transmission deck (the wall detached during the recovery). 

¶ The skids were fractured in several places.  

¶ The tail of the aircraft was fractured about mid-distance between the rear of the airframe 

and the fenestron. This rupture was caused by the impact with the ground. 

¶ All the ruptures observed on the airframe were overload ruptures caused by the impacts 

with the vegetation and the ground. 

¶ The four main rotor blades showed comparable damage. 

¶ The blade roots were integral with the rotor head, and the damage observed was 

characteristic of contact during rotation with a relatively soft external element (snow, tree 
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branches). These observations were consistent with the first two series of rotor impacts 

with the vegetation. 

¶ The rotor head and the MGB showed signs of impacts, but, overall, were only slightly 

damaged. The front right MGB attachment had failed due to overload. 

¶ The engine drive shafts were in good condition. They were both disconnected at their 

splined couplings as a result of the distortion of the airframe on impact with the ground 

(resulting from a relative movement of the MGB with respect to the two engines). There 

were limited friction marks on the drive shafts, which seems to indicate that the engines 

were no longer delivering power on final impact with the ground. 

¶ The tail rotor drive shaft was made up of three short shafts: the forward shaft, the central 

shaft and the rear shaft. The short forward shaft, made of composite, had failed due to 

bending as a result of the distortion of the airframe on impact with the ground. The central 

shaft, made of metal, had failed due to bending as a result of the tail boom separating on 

impact with the ground. 

¶ The Tail GearBox (TGB) was slightly damaged although rotation was precluded by the 

distortions of the fenestron blades and fairing. 

¶ The fenestron was composed of 10 blades. One of these blades was bent, two others had 

impact marks on their trailing edge. This damage occurred with a small amount of residual 

rotation due to the separation of the tail. 

¶ The fuel tank was fractured in several places. The extent of damage to the helicopter 

precluded a detailed examination of the fuel system. 

¶ The front section of the airframe was totally destroyed by the final collision with 

the ground. 

¶ The examination of the flight controls was limited due to the many failures observed, all 

resulting from overloads. 

 

All of the damage observed on the helicopter was caused by the collisions with the vegetation and 

the ground. The examinations carried out did not reveal any anomalies or malfunctions that could 

explain the event. 

1.12.5 Summary of engine and cockpit interface examinations 

The EC135 T1 is equipped with Arrius 2B1A1 engines, the schematic diagram of which is 

shown below. 
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Figure 13: detail of engine components (source: Safran Helicopter Engines, annotated by BEA) 

 

The complete examination of the engine and its accessories is detailed in Appendix 3. 

 

To summarise, the following points were determined: 

¶ hƴŜ ƻŦ ǘƘŜ ǘǿƻ ǘǿƛǎǘ ƎǊƛǇǎ ǿŀǎ ŦƻǳƴŘ ƛƴ ǘƘŜ άŦƭƛƎƘǘέ ǇƻǎƛǘƛƻƴΤ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ǎŜŎƻƴŘ 

twist grip could not be determined as it was broken. 

¶ The destruction of the cockpit and the damage to the upper centre console meant that the 

positions of the different selectors and switches at the time of the accident could not 

be determined. 

¶ A lot of debris from resinous trees was found in the air intakes of both engines. 

¶ No anomaly was observed on the oil and fuel systems. 

¶ The drive shafts between the two engines and the MGB were coupled on the MGB side but 

uncoupled on the engine side.  

¶ The coupling splines on the engine side showed shallow, narrow contact marks forming 

helical tracks, indicating that the drive shaft was rotating when it uncoupled, with reduced 

power (low torque). 

¶ Signs of surging caused by the ingestion of debris were observed on the air intake of 

engine 2. 

¶ No other specificities were observed on the engines and their accessories. 

¶ The engines were operating and were producing power at the time of the collision with the 

vegetation. 

1.13 Medical and pathological information 

The autopsy carried out on the pilot did not reveal any contributory element to the accident. 

1.14 Fire 

There was no fire as a result of the impact with the ground. 
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1.15 Survival aspects 

1.15.1 Examination of seats 

¢ƘŜ ŦǊƻƴǘ ǊƛƎƘǘ ǎŜŀǘ όǇƛƭƻǘΩǎ ǎŜŀǘύ ǿŀǎ ǘƻǘŀƭƭȅ ŘŜǎǘǊƻȅŜŘΦ ¢ƘŜ ŦƻǳǊ-point harness was found fastened. 

The extent of damage to the seat did not allow a more detailed examination of the seat or 

the harness. 

 

The front left seat was damaged. It was found just after the row of trees (Area B). The four-point 

harness was found fastened. The marks observed on the right shoulder strap appeared to be 

consistent with a person in the seat with the harness fastened. 
 

 
Figure 14: shoulder harness of front left seat 

(source: BEA) 

 

 
Figure 15: mark on harness right strap of 

front left seat (source: BEA) 

1.15.2 Accident sequence 

Initially, the main rotor blades struck the top of conifers (Area A). The helicopter then collided head-

on with a group of conifers (Area B). After these two impacts, the helicopter, which was already 

substantially damaged, collided with the snow-covered ground (Area C). 
 

During the head-on collision with the group of conifers (Area B), the trunk of one of the trees 

destroyed the cockpit and tore the floor of the cabin, which led to the detachment of the co-ǇƛƭƻǘΩǎ 

seat on the front left side of the airframe. The instructor pilot, seated in this seat with his four-

point harness fastened, was ejected from the helicopter and fell into the snow. At the end of this 

ǎŜǉǳŜƴŎŜΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊΩǎ ƘŀǊƴŜǎǎ ǿŀǎ ŦŀǎǘŜƴŜŘ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ ŎƻƭƭƛǎƛƻƴΣ ǿƘŜƴ ƘŜ 

regained consciousness in the snow, he was out of his seat. 
 

The seat harness was found fastened and locked. Incipient cuts were observed in two different 

ǇƭŀŎŜǎ ƻƴ ƻƴŜ ƻŦ ǘƘŜ ƘŀǊƴŜǎǎΩ ǎƘƻǳƭŘŜǊ ǎǘǊŀǇǎΦ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ Ŏƻƭƭƛǎƛƻƴ ǿƛǘƘ 

ǘƘŜ ǘǊŜŜǎΣ ǘƘŜ ǎƘƻǳƭŘŜǊ ǎǘǊŀǇ ƭƻŎƪ ōǳǘǘƻƴ ǿŀǎ ƛƴ ǘƘŜ άŦǊŜŜέ15 Ǉƻǎƛǘƛƻƴ ŀƴŘ ǘƘŜ ǇƛƭƻǘΩǎ ōŀŎƪ ǿŀs 

 

ǇǊƻōŀōƭȅ ƴƻǘ ǇǊŜǎǎŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ǎŜŀǘΩǎ ōŀŎƪǊŜǎǘΦ ¢ƘŜ ǎŜŎƻƴŘ Ŏǳǘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ŀ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ 

pilot with his back pressed against the seat. 

 

 
15 ! ƭƻŎƪƛƴƎ ōǳǘǘƻƴ ƻƴ ǘƘŜ ǇƛƭƻǘΩǎ ǎŜŀǘ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǎǿƛǘŎƘ ōŜǘǿŜŜƴ ǘƘŜ άƭƻŎƪŜŘέ ŀƴŘ άŦǊŜŜέ Ǉƻǎƛǘƛƻƴǎ ƻŦ 

the shoulder straps, which allows the pilot to lean forward freely. In this position, however, an automatic 

(seat belt type) blocking device activates if the forward movement is too sudden. 
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It is possible that, given this position of the lock button and the collision sequence, the instructor 

may have slipped out of the seat when the latter separated from the airframe. The thickness of the 

ǎƴƻǿ ŎƻǾŜǊ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ŀŎŎƛŘŜƴǘ ǇǊƻōŀōƭȅ ŎǳǎƘƛƻƴŜŘ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊΩǎ ŦŀƭƭΦ 

 

During the collision with the snow-covered ground, the helicopter hit the ground on its front right 

ǎƛŘŜΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘŜ ŘŜǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ǊƛƎƘǘ ǇƛƭƻǘΩǎ ǎŜŀǘΦ ¢ƘŜ ǎŜŀǘ ƘŀǊƴŜǎǎ ǿŀǎ ŦƻǳƴŘ ŎƭƻǎŜŘ 

and locked. 

 

Due to the configuration of the helicopter and the type of mission, the other four occupants in the 

cargo area had only one seat available (on the rear right side), equipped with a lap belt. The 

occupants who did not use this seat were sitting directly on the floor of the helicopter and had no 

seat belts. They were all equipped with personal harnesses. Each harness was equipped with a 

lanyard. This lanyard allowed the two hoist operators to attach themselves to rings connected to 

the structure of the helicopter, and the two rescuers to attach themselves to the lifeline on 

the floor.  

 

Note: The lifeline comprises one or more ropes connecting several rings attached to lashing points 

on the floor or on uprights (strong points) of the structure. The occupants in the cargo area attach 

themselves to the lifeline by means of the lanyards of their personal harnesses. This secures them 

when the door is open in flight while giving them freedom of movement in this area. This device is 

not a substitute16 for seat belts. However, given the space available and the mission to be carried 

out, some specific operations17may benefit from exceptional or adjusted measures whereby 

occupants do not have to be secured during specific phases of the flight. 

 

Observations made at the site showed that the occupants in the cargo area were attached to the 

helicopter using the harness lanyards at the time of the accident. The seat belt of the rear right seat 

was found unlocked. It was not possible to determine if this seat was being used at the time of 

the accident. 

 

¢ƘŜ ǎǳŎŎŜǎǎƛǾŜ Ŏƻƭƭƛǎƛƻƴǎ ǿƛǘƘ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǘƘŜƴ ǘƘŜ ƎǊƻǳƴŘ ƳŜŀƴǘ ǘƘŜ ƘŜƭƛŎƻǇǘŜǊ ƻŎŎǳǇŀƴǘǎΩ 

chances of survival were slim. Taking into account the structural distortions and the energy on 

impact, it is unlikely that the presence of individual seats and seat belts in the rear would have 

increased the chances of survival or reduced the human cost of this accident. 

1.15.3 Emergency services organisation 

The instructor who was ejected from the helicopter managed to alert the SAF HELICOPTERES 

operations department by telephone and give the geographical coordinates of the accident site. 

¢ƘŜ ŎƻƳǇŀƴȅΩǎ ǇŜǊǎƻƴƴŜƭ ƛƴŦƻǊƳŜŘ ǘƘŜ {ŀǾƻƛŜ /h5L{18 of the accident. 

  

 
16 Level of protection, shock absorption and immobilisation. 
17 Helicopter hoist operations are one of these operations. 
18 Departmental fire and rescue operational centre. 
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At 17:51, the Lyon ARCC19, contacted by the Savoie CODIS, raised the alarm and called on the air 

assets: the CHOUCAS 73 helicopter from the Gendarmery air detachment (DAG20) of Modane, and 

ǘƘŜ ŎƛǾƛƭ ŘŜŦŜƴŎŜΩǎ 5w!Dhb тп ƘŜƭƛŎƻǇǘŜǊΦ Lƴ ŎƻƻǊŘƛƴŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ǇǊŜŦŜŎǘǳǊŜΣ ǇƘŀǎŜ / ƻŦ ǘƘŜ 

SATER21 plan was triggered. Due to the adverse weather conditions in the accident area, it was not 

possible for helicopters to fly over the area. 

 

At 18:41, the CHOUCAS 73, limited by a cloud ceiling at an altitude of 1,400 m, set down a team 

from the PGHM, below the accident area who started climbing towards the accident site. 

 

At 20:48, the team on the ground found the instructor severely injured and hypothermic. The other 

five occupants were found fatally injured in the vicinity of the helicopter wreckage. 

 

The surviving pilot received medical treatment at the site before being evacuated on foot to the 

valley by the PGHM rescue team and then transported to Grenoble hospital by road. 

 

At around 01:30 on 9 December, the SAR22 operation was suspended after the air assets involved 

had landed and the surviving pilot had been successfully evacuated. The SAR operation was closed 

at 08:30. 

1.16 Tests and research 

The helicopter was equipped with several computers to manage and monitor the engines, fuel, 

electrical power systems, and failures of the onboard systems (see paragraph 1.11). 

1.16.1 Computer examination results 

1.16.1.1 ECU 

¢ƘŜ ǘǿƻ 9/¦ǎ ǊŜŎƻǊŘŜŘ ǘƘŜ ά/ƻƭƭŜŎǘƛǾŜ tƛǘŎƘ CŀƛƭǳǊŜέΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ рп Ƴƛƴ оп ǎ ŀƴŘ рп Ƴƛƴ ŀƴŘ оо ǎ 

after the computer was powered on and, respectively, between 0 and 1 min and between 0 and 3 min 

before the power cut off. There were no other recorded failures for the same flight.  

 

¢ƘŜ ǘǿƻ ǊŜŎƻǊŘƛƴƎǎ ƻŦ ǘƘŜ ά/ƻƭƭŜŎǘƛǾŜ tƛǘŎƘ CŀƛƭǳǊŜέ ƻŎŎǳǊǊŜŘ ŀƭƳƻǎǘ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ŘǳǊƛƴƎ ǘƘŜ ŦƭƛƎƘǘ 

and are indicative of an occurrence common to both engines and very close to the simultaneous power 

off of both computers. 

 

At this point, both engines were delivering power at an equivalent level and their operating speeds 

had not reached their limits. Small differences between the parameters of the two engines were 

recorded. These were due to normal performance variations between engines, normal differences in 

installation effects between the right and left engines, and a possible slight time difference between 

the parameter recordings of the two engines. 

  

 
19 Aeronautical Rescue Coordination Center. 
20 Gendarmery air detachment. 
21 Air-land rescue. 
22 Search and Rescue. 
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5ǳǊƛƴƎ ǘƘŜ ǊŜŎƻǊŘƛƴƎǎ ƻŦ ǘƘŜ ά/ƻƭƭŜŎǘƛǾŜ tƛǘŎƘ CŀƛƭǳǊŜέΣ ǘhe governor systems of both engines were in 

ŀ ƎƻǾŜǊƴƻǊ ƳƻŘŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŦƭƛƎƘǘ ŎƻƴŘƛǘƛƻƴǎ όŀǳǘƻƳŀǘƛŎ ƎƻǾŜǊƴƻǊ ƳƻŘŜ ŀƴŘ άCƭƛƎƘǘέ Ǉƻǎƛǘƛƻƴύ 

ŀƴŘΣ ƭƻƎƛŎŀƭƭȅΣ ƛƴ ŀ ŘŜƎǊŀŘŜŘ ƳƻŘŜ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ά/ƻƭƭŜŎǘƛǾŜ tƛǘŎƘ CŀƛƭǳǊŜέΦ  

 

¢ƘŜ ά/ƻƭƭŜŎǘƛǾŜ tƛǘŎƘ CŀƛƭǳǊŜέ message appears frequently in accidents at the time when the helicopter 

suffers an impact. Indeed, the invalid values that cause this failure cannot be reached mechanically 

due to the design of the lever control linkage. This failure was very probably triggered by the structural 

distortions resulting from a collision. 

1.16.1.2 Brite Saver 

The following parameters were retrieved from the computer memory: 

 

Parameter Unit Comment 

Date/time hh:mm:ss Brite Saver time 

NG 1 and NG 2 % Gas generator rpm (engine 1 or 2) 

NF 1 and NF 2 % Free turbine rpm (engine 1 or 2) 

NR % Main rotor rpm 

T4 1 and T4 2 °C Combustion chamber outlet temperature 

(engine 1 or 2) 

Torque 1 and Torque 2 % Engine 1 torque and Engine 2 torque 

Outside air temperature °C - 

Oil temperature 1 and Oil 

temperature 2 

°C Engine 1 oil temperature and Engine 2 oil 

temperature 

Skid contact Boolean 1 = contact with ground 

0 = no contact 

 

When the Brite Saver is not connected to a GNSS system, the date and time are not automatically 

reset to UTC. The Brite Saver clock was 28 min and 27 s behind the UTC. This value was estimated 

by synchronising the Brite Saver data with the ECU engine parameters recorded at the time of the 

ά/ƻƭƭŜŎǘƛǾŜ tƛǘŎƘ ŦŀƛƭǳǊŜέ ŀƴŘ ǿƛǘƘ ǘƘŜ ŜǎǘƛƳŀǘŜd time of the accident based on the radar data. The 

last recorded data was at 17:16 (corrected time). 

 

The data pertaining to the last two flights (with crews switching while the engines were running) is 

plotted in the figure below. 
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Figure 16: parameters recorded during accident flight and previous flight (source: BEA) 

 

¢ƘŜ άǎƪƛŘ ŎƻƴǘŀŎǘέ ǇŀǊŀƳŜǘŜǊ ŜƴŀōƭŜŘ ǘƘŜ ǘǿƻ ŦƭƛƎƘǘǎ ǘƻ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ŎƻƴŦƛǊƳŜŘ ǘƘŜ ƭŀƴŘƛƴƎ ŀǘ 

Marret refuge ŘǳǊƛƴƎ ǘƘŜ ŦƛǊǎǘ ŦƭƛƎƘǘΦ ¢ƘŜ άbwέΣ άbDέΣ άbCέΣ ά¢пέΣ ά¢ƻǊǉǳŜέ ŀƴŘ άhƛƭ ¢ŜƳǇέ 

parameters did not show any engine operating anomaly. 

 

¢ƘŜ άbwέ ŀƴŘ άbCмκнέ ǇŀǊŀƳŜǘŜǊǎ ǿŜǊŜ ŎƻǊǊŜƭŀǘŜŘΦ ¢ƘŜ ǾŀǊƛŀǘƛƻƴǎ ƛƴ άbDέΣ ά¢пέ ŀƴŘ ά¢ƻǊǉǳŜέ 

parameters were synchronous and consistent with the different flight phases: take-off, climb, 

hovering for hoist operations, descent and landing. Nevertheless, the variations (which were less 

with respect to the hover phases) were more pronounced during the first night flight, which 

corresponds, for the racetrack patterns, to wider paths and larger turns (smaller bank angle) that 

require less engine torque. 

1.16.2 Flight paths 

The flight paths followed during the night flights could be estimated from the DTS information and 

the radar tracking system23 which calculates estimated aircraft positions by taking into account 

information from several radars, as well as by extrapolating past positions. 

The radar data was cleaned of obviously erroneous positions. 

 

For the two night flights, the paths were divided into several segments: 

1- climb to the hoist operation site; 

2- site reconnaissance and path followed for each of the three hoist operations; 

3- departure from the site. 

 
23 In this context, the radar provides at best one position every four seconds. In mountainous areas, detection 

losses occur due to the terrain forming a screen, which reduces the number of available positions. 
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During the last daytime flight (flight No 4), a site reconnaissance for the night exercise was carried 

out with the pilot of the accident flight. Parts of the flight path were retrieved.  

1.16.2.1 Climb to hoist operation site 

The climb paths to the hoist operation site were reconstructed based on the DTS data (one position 

per minute). 

 

 
Figure 17: flight path followed to reach exercise site 

1.16.2.2 Site reconnaissance and hoist operations 

The site reconnaissance flight paths and the manoeuvres for the hoist operations were estimated 

based on radar tracking data. The recorded positions were plotted at the same scale using the same 

map dimensions so as to compare the manoeuvre areas during the two night flights. The hoist 

operation was located at the end of each racetrack pattern. 
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Figure 18: flight paths followed for site reconnaissance and hoist operations 

 

The table below indicates, for the two night flights, the duration of the racetrack patterns, and the 

time spent hovering over the exercise site, during which the hoist was used for setting down the 

rescuers or hoisting them back up. 

 

Previous night flight Duration of the racetrack 

pattern and hoist operation 

Hovering time for the hoist 

operation 

Hoist operation No. 1 2 min and 10 s Between 40 and 50 s 

Hoist operation No. 2 2 min and 15 s Around 45 s 

Hoist operation No. 3 3 min and 15 s Between 50 and 60 s 

   

Event flight   

Hoist operation No. 1 2 min and 15 s Around 40 s 

Hoist operation No. 2 1 min and 55 s Around 40 s 

Hoist operation No. 3 3 min and 50 s Between 50 and 60 s 

 

In the previous night flight, a left-hand racetrack pattern had been performed before each hoist 

operation. 
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Despite the inaccuracies of the radar positions, it can be seen that during the event flight, a left-

hand racetrack pattern was performed before each hoist operation No 1 and No 2. 

 

For hoist operation No 3, two circuits can be seen, the first probably being a left-hand circuit. It was 

not possible to determine the final approach path for the last hoist operation using the path data. 

 

 
Figure 19: zoom on third hoist operation (source: BEA) 

1.16.2.3 Departure from the event flight site 

The departure path from the event flight site was estimated based on radar tracking data. 

 

 
Figure 20: path followed at end of hoist operations 

  

Hoist operation 3 - zoom 

17:11:40 to 17:15 
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The radar tracking information made it possible to detect a north-westerly flight path when leaving 

the exercise site24Σ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƘŜƭƛŎƻǇǘŜǊΩǎ ǎǇŜŜŘ ŀƴŘ ŀ ƭŜŦǘ-hand turn at a constant 

altitude. The estimated end of the flight path was consistent with observations made at the 

accident site and the position of the wreckage. It is not possible to be precise about the true 

positions of the helicopter. 

1.16.2.4 Daytime flight (No 4) 

During this daytime flight (fourth flight), the flight crew was composed of the pilot and the flight 

instructor of the accident. They looked for a suitable exercise site for the night flights, close to the 

aerodrome and with sight of the valley. The crew flew over the site for around 2 min 30 s. From 

overhead the site, the pilot gained speed heading roughly towards Albertville (the town) and then 

made a slight left-hand turn towards the aerodrome before starting the descent to join the 

aerodrome circuit. 

 

The flight path for the site reconnaissance was based on the radar tracking data. The return flight 

path to Albertville aerodrome was reconstructed based on the DTS information recorded by the 

operator. 

 

 
Figure 21: flight path followed during daytime site reconnaissance and return to aerodrome 

  

 
24 This data did not allow the initial direction of the helicopter when the pilot flew out of hover to be 

determined. 
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1.16.3 Daytime reconnaissance mission by helicopter 

A daytime mission by helicopter was organised at the hoist operation site to: 

¶ Assess the visibility conditions of surrounding references depending on the height. 

¶ Follow the flight paths that F-HJAF flew during the hoist operations on the day of the 

ŀŎŎƛŘŜƴǘ ŀƴŘ ŜǾŀƭǳŀǘŜ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴǎǘǊŀƛƴǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƘŜƭƛŎƻǇǘŜǊΩǎ ƘŜŀŘƛƴƎ 

during the hoist operation phases. 

¶ Assess the visibility of Albertville and other villages in the valley by following the final flight 

path of F-HJAF from the hoist operation site. 

 

The hoist operation site was located on a spur overhanging Marret refuge, about 50 m to the north-

west of the latter. The chalet is a visual reference for pilots to position themselves at the hoist 

operation site with a helicopter oriented in an easterly to southerly direction. 

 

 
Figure 22: general view of the hoist operation site (facing south-west) (source: BEA) 

 

On reproducing the first night flight, it was found that the north-west/south-east path of the 

racetrack patterns as well as the visual-reference navigation path avoided obstacles and the 

surrounding terrain. 

 

Although tighter, the paths followed to reproduce the first two racetrack patterns of the accident 

flight, in an east-west direction, enabled obstacles and the surrounding terrain to be avoided. 

However, the final leg to position the helicopter at the hoist operation site was much shorter and 

required preparatory actions to be anticipated for guidance and hoist operations. 
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The path followed to reproduce the approach for the third hoist operation (two racetrack patterns) 

was flown at low speed and took longer than the time calculated for the accident flight. The 

following points were observed: 

¶ To stay within the same volume as the accident flight, the manoeuvres needed to be tighter 

than for the first two hoist operations of the same flight. 

¶ The final approach path on the first racetrack pattern of the third hoist operation was short 

and the preparation time was limited. 

¶ The final approach path on the second racetrack pattern of the third hoist operation was 

slightly longer and offered a preparation time similar to the first two hoist operations. 

However, the helicopter was oriented on the spur in the opposite direction to the first two 

hoist operations. 

 

In order to assess the visibility of Albertville, the helicopter was positioned between the hoist 

operation site and Marret refuge, pointing towards the town, at an altitude corresponding to that 

of the hoist operation site, then it gradually rose by 100 m. From the initial position up to 100 m, 

Albertville was visible; the first (most penalising) ridge line between the hoist operation site and 

Albertville only masked the south end of the town. 

 

 
Figure 23: view towards Albertville at altitude of hoist operation site (source: BEA) 

 

On following the accident flight path, from the departure from the hoist operation site at a height 

of 20 m agl with the helicopter turned towards Marret refuge (south-east), and on turning left to 

head north-west, it was possible to confirm that: 

¶ hǾŜǊƘŜŀŘ ǘƘŜ Ƙƻƛǎǘ ƻǇŜǊŀǘƛƻƴ ǎƛǘŜΣ !ƭōŜǊǘǾƛƭƭŜ ǿŀǎ ǾƛǎƛōƭŜ ŀƴŘ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ǇƛƭƻǘΩǎ ƭŜŦǘΦ 

¶ During the ǘǳǊƴΣ ǘƘŜ Ǉƛƭƻǘ ǎǳŎŎŜǎǎƛǾŜƭȅ ƘŀŘ ƛƴ ŦǊƻƴǘ ƻŦ ƘƛƳ όŘƛǊŜŎǘƛƻƴ мн ƻΩŎƭƻŎƪύΥ !ƭōŜǊǘǾƛƭƭŜΣ 

Gilly-sur-Isère, Frontenex, and finally Grésy-sur-Isère. 

¶ All the villages in the valley between Albertville and Grésy-sur-Isère were visible. 








































































































































