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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 blaordiability.

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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BLEA
Synopsis

On 8 December 2020, the flight schedule for the EC135 registefiddAF, operated by SAF
HELICOPTERS involved six training flights: two morning flights, two afternoon flights and two night
flights. This training was carried omtthe sope ofa specific approval for commercial air transport
hoist operations (SPA.HHO).

At the end of the afternoon, the two crews heldaefingbefore the two night flights. The review

of the weather forecast had revealed that there would be a disturbabgaging 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 seast of the aerodrome

at an altitude of 1,820 m), all the parss 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 flght, 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 instructiotwok 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 gaineddspaea heading
roughly oriented northwest 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 recommendationSAF HELICOPTERES.
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Organisation of the investigation

The BEA owuty investigator was informed of the accident teH3AF in the early evening of
Tuesday, 8 December 2020.

In accordance with Annex 13 to the Convention on International Civil Amiatial 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 provision§eaman 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 ang @&irbnce 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 offi
Technical advisors from Airbus and Safran Helicopter Engines and two investigators from the State
aviation safety investigation authority (BEA then arrived at the end of the afternoon.

On Thursday 10 December, once the weather conditions were fabdel 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 genaaery squad (PGHM). During this mission, the two engine
computers, the Brite Saver computer and various data recording equipment were removed from
GKS gNBO1F3IS FyR (F1Sy F2NIIlylfearad ¢KSasS Sldz
Bourget on Aday 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.

On22April2a Mz dzaAy3d (GKS 2LISNI G§2NRa NBa2dz2NOSasz GKS
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 wreckageawsgorted 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 debrisiwiad stayed
at the site due to the snow coverage.

The computers, airframe and engines along with various elements and equipment recovered at the
aA0S 6SNB SEIFIYAYSR |G GKS .91 Q& LINBYArAaSao

The draft final report was submitted to the Germaccredited representative and his technical
advisor, the operator, BEE, 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 flighttedule for the EC135 registereeHJAF 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 hoistabmer

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 apprevae SPA.HHOIn reference to the
requirements of Consolidated Regulation EU M965/2012, known as AIRPS (see
paragraphl.17.1). This training was ultimately to enable crews to carry out mountain rescue
missions in anyype of situation.

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

1 For the daytime flights, the personnel present on board the helicopter were an instructor
pilot, a pilot in instruction, an instructor hoist operator haist operator in training, and a
rescuef for hoist operations.

9 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.

Abriefingbefore departure and a postight reviewbriefingtook place for each flight.

At the end of the afternoon, the two crews heldbaiefing before the two night flights. During the
last daytime flight, the instructorred 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 2@5 m durhg 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 thereoarning

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 operation¥érsion in force on the day of the accidgnt

3The rescuers participating in the training were police officers from the National Police assigned to the Alps
detachment of the Republican security corps (CRS).
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Figure 1: general map of region

At 16:28, the first pilot in instruction was at the controls. He took off from Albertville aerodrome
and headed soutlieast towards the exercise site located at 3.2 WiMa 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 leffiand racetrack to put the helicopter in hovéacing southeast.

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 trainingestised by the
AyaiaNHzOG 2N K2AadG 2LISNI G§2NXP ! FG4SNB I NRERECHaldt G KS
du Marretrefuge®. He then flew out of the exercise area heading towards Albertville (the town) and
descended towards the aerodrome. Thiéop landedin 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 nortkeast of the exercise site. Carriving at the zone, the pilot carried
out the same exercises as during the previous flight.

4The aeronautical night (3@in 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 headednorth
west, gained speed and then made a{kftind turn by around.80° 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 headwith a second row of trees, then with
the snowcovered gound. 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 oidnat acc

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 56n 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 twonight 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 thereises.

1.5.1 Instructor pilot, pilot-in-command

Male, aged 50, French nationality.

Licence and medical fitness
1 (Military) helicopter pilot certificate obtained in 1993.
1 CPL(H) licence obtained on 2 February 2011 by converting the Commercidlitdiote
obtained in 2003.
1 Class 1 medical fitness certificate valid up to 1 January 2021 or 1 July 2021, depending on
the type of commercial operatidn

6 Single pilot or twepilot crew.
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Ratings
9 First Type Rating (TR) on AS350 obtained in 1999.
TR on AS350 valid up to 31 OctoB6éR0.
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.

= =4 =8 =9

Instructor ratings
1 Flight Instructor- Helicopter rating (FI(H)) lid up to 31 October 2022.
1 Type Rating Instructor (TRI(H)) valid up to 31 October 2022.
1 Type Rating Examiner (TRE(H)) valid up to 30 November 2021.

Experience as on 7 December 2020

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

I Ontype EC135: 1,513 flight hours, 1,350 h of which as an instructor.

9 Hoist operations: More than 5,000.

1 Night flight: approximately 1,000 flight hours, 850 h of which using Night Vision Goggles
(NVG).

1 Inthe previous three months: 30 flight hours, 2 h &tdmin in night flight, 9 night landings,
64 hoist operations, 10 of which at night

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 ofda@seer in the Gendarmery, in which he had had
the following responsibilities as manager:
1 Panning and running helicopter crew training actions, including high mountain flying and
hoisting operations
9 Developing and running new training cours@s;luding NVG flight training
1 Gonducting technical and operational crew checks
i Hight 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).aslenwcharge 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 ininstruction

Male, aged 46, French nationality.

Licence and medical fitness

1 CPL(H) licence issued on 18 August 2011 to repl®cefassionaPilot Licence Helicopters
obtained in 2004.

"In the scope of the training to become a SPA.HHO primo instructor.
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1 Class 1 medical fitness certificate valid up to 6 April 2021 @cteber 2021 depending on
the type of commercial operation.
Ratings
I First TR on AS350 obtained in 2005.
1 TR on AS350/EC130 valid up to 31 May 2021.
1 TR on EC135/635 SP obtained in 2008 and valid up to 31 December 2020.
1 Night rating (helicopter) obtained irebruary 2012.

Experience as on 7 December 2020
9 Total experience: 5,493 flight hours, of which 5,365 hours as-pitabmmand.

On type EC135: 661 flight hours, of which 659 hours as-ipifobmmand.

Hoist operations: 251.

Night flight: 63 h and 38Bight landings.

The last night Operator Proficiency Check (OPC) was performed on 25 Novembér 2020

under the supervision of the NPCT.

91 Inthe previous three months (according to SAF HELICOPTERES' activity list): 116 h including
30 min of night flight, 3 night landgs, 7 hoist operations.

= =4 =4 =4

¢KS SEIFYAYIGAZ2Y 2F GKS LAt20Qa 1 ad f230221 &K2
line per day of flight with the total number of flight hours performed and the activity carried out
during the day. The lastinfY' I G A2y € 233ISR Ay (GKS LAf20Qa 23027

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
onthe EC1357'1, including 57 in training and 148 during mountain rescue missions. Teéagity
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 spord 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 wasthorised for mountain rescue operations (Courchevel and La
Plagne area)Helicopter Emergency Medical Service (HEMB@&rations, flight inplain and
mountainous areas, Helicopter External Sling Load Operations (MESbQ!), Human External

Cargo operations (HEQ and 2) and parachute dropping.

8This fight 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.

9Helicopter External Sling Load Operation.

0Human External Cargo.
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1.5.3 Instructor hoist operator

41-yearold male.
He was employed by SAF HELICOPTERES and held thieal &€rlew Member (TCM) rating as well
as the SPA.HHO (TCM) instructor rating.

{AYyOS WdzZ & wHwnunX KS 61a GKS O2YLI VYeQad b2YAYIl (¢
operations director. He had taken part in the creation of the SPA.HHO (pilot and Ta&Mipgdr

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.

154 Hoist operator in training

49-yearold male.
He was in the procesd being recruited by SAF HELICOPTERES. This recruitment was subject to the
successful completion of the SPA.HHO (TCM) training programme.

155 Rescuers taking part in the hoist exercises

The two rescuers belonged to the Alps detachment of the CRS based atvillkeThey 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 EC1391 is certified for day and night VFR flights and sipdte operations. Flight in known
icing conditions and aerobatic manoeuvres are not permitted. The helicopter is classified -as non
complex as defined by the AIR.OPSutation. The maximum permissible talodf weight of the
EC135T1 is 2,835 kg.

The helicopter registered-HIJAF was equipped with a hoist attached to the left side, a landing light
and a swivelling searchlight which could be controlled from the two freats

1.6.1 Airframe

Manufacturer EUROCOPTER

Type EC135T1

Serial number 0044

Registration FHJAF

Entry into service 1998

Certificate of Airworthiness 129122 From 23 September 2013
. . . - From 21 May to 13 December

Airworthiness review certificate 129122004217344 2019 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 2B1AL Arrius 2B1AL
Serialnumber 30206 30045
Total operating time on 8 Decemb 7.295 h 7.263 h
2020
DECU No. 1 DECU No. 2
Part number 70EMHO01070 70EMHO01070
Serial number 6ALD0133CE 6ALD0116CE

1.6.3 Technical Log Book (TLB)

Daily flight monitoring for each helicopter erformed 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 comletes the TLB prior to the flight and after the piteght inspection, the piloin-
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 thamtity of fuel on board are
logged before starting each flight.

At the end of a flight, the pilein-command records the arrival aerodrome, the duration of the
flight, the number of starups, landings, hoist and sling load operations, the remaining &selell
as any failures or faults that occurred during the flight.

The information recorded in the-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 &d been identified as training

The times recorded were local

During flight No 2, an oféirfield landing had been made with a complete engine sihaxvn.
During the first five flights, no failure or anomaly was recorded by the pilots who noted
BFG.

= =4 =4 -4 =2
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FHgure 2: FHJAF TLB (anonymised excerpt)

1 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 cont#orsnimson from

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

The QRH for the EC1-38 powered by two Arrius 2B1A 1 engines (applicablettd &F) had been
revised (revision No 4) on 13 Novembdi2® in order to introduce the procedures specifically
associated with helicopter hoist operations (SPA.HHO).

1.6.5 Weight andbalance, performance

¢KS Ay@SaidAadalriarazy NBGSIESR GKFG F2N G6§KS | OOARSY
were within theflight 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)samiaximum 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 rearright 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.

¢CKS agSAIKI |y RftieelRH 1601SeEC LB Paivaredyby 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 shiebéba prepared

for this configuration and if the temperature conditions were known.

Q\
(s}
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night flights and was present on board the helicopter in a flami@ardan pouch (this sheet was
not found at the accident site).

1.6.6 FHJAF equipment

The EC1391 registered fHIAF was equipped with conventional (analogue) avionics, it did not
have Electronic Flight Instrument Systems (EEIShe helicopter was not equipped withn
autopilot.

12 Electronic Flight Instruments System.
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Figure 3: instrument panel f an EC138 similar to FHJAF (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 theSAF 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):
1 AData Tracking System (D¥S) GNSS computer which sends the position otiglécopter
to a ground station every minute, allowing SAF HELICOPTERES to knowtimerélaé
position of its fleet equipped with this system
1 A Brite Saver: a computer which records engine and flight parameters for maintenance
purposes
1 AHELIMAP: a nayation system consisting of a control unit and a screen displaying the
position of the aircraft on a base map
1 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 functionalitiesnitiatle

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 detan the base map provided, this system was
almost never used.

1.6.7 Limitations

FHJAF had received an authorisation from the Civil aviation safety directotgen (DSACE) on

4 December 2020 to carry out helicopter hoist operations under day and nightasffeRions, along

GAGK GKS NBIdzE F §2NB 61 ABSNI /! ¢dt h[ &I donp & h LISNI
OFLIoAfAleeéd ¢KAA NBIdzZ FG2NEB 6+ ABSNI aa20Al GSR
risk) eliminates the need to have an One Heginoperative (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 aight 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 ugto-date information applicable at that time. This file contained the messages
from the surrounding aerodromes (16:00ETAR 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:
1 Weather forecasts cosulted on applications installed on their smartphone
9 Their visual observations from Albertvilleerodrome
1 The MétéoFrance Savoie weather bulletin published by the BesaintMaurice met office
(not filed) and consulted by the crews on their smartpherat 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 MEAR 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 1400

The 14:00 LONG TAF forecast:

1 Fom 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

1 Temporarily on 8 December between 16:00 and 23:00, snow showers, broken clouds
at 900 ft

1 Achange on 9 December between 00:00 and 02:00 to broken clouds at 1,400 ft

9 Temporarily from 8 December at 23:00 to 9 December at 09:00, visibility of 1.5 km, snow,
overcast at 400 ft

1 Achange on 9 December between 12:00 and 15:00 to scattered clouds at 2,500 ft.

AnnecyMeythet 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 tempéure 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.

Grenoblelsére aerodrome (LFLS)

The 16:00 METAR indicated wind from 320° of 7 kt, the direction of which cantdetween 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 clouds8ftO ft.
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Lyon SainExupéry 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.
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The 15:00 and 18:00 SIGWX charts showed that a rain/snow disturbance with an aredeshtao
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 affBctdakn to
overcast altocumulus clouds with a base between 8,000 &h,000 ft were forecast ahead of this

disturbance.

1.7.2
LFLBMETAR

Observations made before and during accident flight

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 poineémperature 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 pbitemperature 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 4,00t, 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 offfor 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 clayer 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 ofite canopy was misting up. He opened the cleision 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 hpasible

to reach Albertville aerodrome without difficulty.

Observations made during the accident night flight
¢CKS F2ft26Ay3 20aSNBIGA2ya NS oFaSR 2y GKS Aya
9 During the flight to the exercise sitéractusclouds were detected on #hnorth face of the
mountain situated northeast of the exercise site but did not interfere with it
1 The halos which had formed around the town lights in the valley indicated the presence
of humidity.
9 During the hoist exercise, the visibility conditions neecorrect
1 After the accident, when the instructor gave the alert, stars were visible overhead
his position
1 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 tempeature measurements were retrieved from the data recorded by the Brite Saver

of FHJAF:

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 (startexercise)
16:48 -0.7°C Overhead the exercise area (end of exercisg
16:56 5.7°C On the ground at Albertville aerodrome
17:07 0.4°C Overhead the exercise area (start of exercis
17:15 -0.8°C Overhead the exercise area (end of exercisg

1.7.4 Meteorological situation (source: Météd-rance)

The French met office, Métébrance, was contacted following the accident to produce an analysis
of the meteorological situation in the region and at the accident afideeir 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 timefahe accident
The meteorological situation estimated by Météoance based on forecast models of the zone was
as follows:

1 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.

1 Phenomena: snow h®wer 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 90@,000 m in the evening.

Visibility: greater than 10 km, reduced undé&e snow showers.

Mean wind: north, light (1 kt).

QNH: 1003 hPa.

Situation at altitude: northwest to north wind of 5 to 10 kt at FL0O20 and FLO50.

= =4 =4 =9

Satellite observations

The colour composition of the satellite images recorded between 16:00 and 17:3@gpeadix7:
Satellite charts fromi6:00 t017:30) shows the disturance 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 correspondtg 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 wta 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 sufficiemtetermine

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 dubght still present. As the pilot gained altitude, the

F LI NByd Fy3atsS 2F (KS & dzy GandRdardultptitefe dvas anibieSt K 2 N
light again, which allowed him to distinguish the surrounding terrain and detect the possible
presenceof 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 nigh mur 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 agition with respect to remote reference points. The dark,
moonless night would have made it difficult for nearby terrain to be discerned. The helicopter
lights, whilemanoeuvringat low speed or in neanover were needed to distinguish and avoid
obstaclesclose to hand.

“ 8 OfAYOAY3I (G2 I adzZFFTAOASyGte KAIK | Gtodtdefh&iZonA G A& L
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 uncontmd 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 duringehtwo night flights were those made over the A/A frequency
(123.5 Mhz) during the takeff and landing phases at Albertville aerodrome. This frequency is not
recorded.

1.10 Aerodrome information

Albertville aerodrome (LFKA) is a restrictesk, uncontrolled aerdrome, not approved for night
VFR flights. During the aeronautical night, the aerodrome is closed.

In January 1998, the DSAE authorised SAF HELICOPTERES to use the helicopter landing surfaces
f20FGSR Ay FNRYyG 27F GKS O=xicd nightaad tHe lagiditomMé R dzNJ
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 witkeveral 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 aimly

1 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.

1 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.

1 Data Tracking System (DTS)anf 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.

1 Engire 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 aolatile
memory. There were two ECUs on this helicopter, one per engine. The data frdm bot
computers was retrieved and synchronised to the nearest second (see parabEpi.]).
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1 Brite Saver: its data was recorded on an SD card insértée 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 lonight flights (see paragraph16.1.2.

An SD card was also found in the wreckage. This SD card had a label indicating that it contained
data pertaining to theDTS. 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
adveise weather conditions. They were set down by a Gendarmery helicopetween 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 thensmune 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.

Final position of wreckage

(zone C)

15t row of conifers hit
(zone A)

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

Three areas of impact could lmdserved between the helicopter and the vegetation/ground:
1 afirstimpact (Area A) with the top of a first row of conifers;
1 a second impact (Area B) in a second row of conifers;
1 afinal impact with the ground (Area C), corresponding to the faoaition 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
dzLJ6 I NR af 2LIAYy3 Ay (GKS RANBOGAZ2Y 2F (KS KStAO2LI
the same altitude, whic 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 grfocmsifers
standing at a height of up to around 30 m. To the nextbst 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 aflzhes 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)

Another50 mupst 'Y 2y (GKS FANONI FiQa LI GK>X GKSNB gl a
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 cadriout at the accident site. The helicopter was
destroyed. The wreckage was dispersed. A collection of small debmsainly foam from the
KStAO2LIGSNRA YIFAY NRG2NI 6f | RS &wérgfdundoithefgfoundJA SOS &
in Area A. NumerouBranch 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.
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Figure 8: piece o tree 15 cmiin diafﬁeter found at site (source: BEA)

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

the wreckage (Area C):

1 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 ttales and
cabin structure.
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Figure 9: snowcovered helicopter debris (source: BEA)
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of the hoist, the front section of the fuselage and temestronfairing were found between
Area B and the main part of the wreckage (Area C).
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Flgurelo front left seat (source BEA)

/
o

t‘ ‘Hi

1 ¢KS FTNRYG NARIKG aStid oLAt20Qa LI2AAGAZ2Y0 6

QX

A conifer of about 15 cm in diameter was also uprooted between Areas B amdl ¢hese
observations showed that the aircrafuered substantial damage when it passed through this
second row of trees (Area B).

The following elements were also observed on the site:
1 The wreckage was lying on its right side. It was perpendicular to the axis of the final path,
with the front of thehelicopter oriented on a heading of approximately 030°.
1 The engines, the Main GearBox (MGB) and the transmission deck were integral.
1 The tail boom was fractured and only connected to the airframe byflthévall controlcable
of the Tail Rotor (T/R).
1 Thefenestron 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 largenalses was only
possible in April 2021 and the smaller elements in June 2021.

Figure 11: wreckage cleared of snow befor¢ Figure 12: raising of wreckage (source: BEA
being raised (source: BEA)
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1.12.4 Examination of airframe and mechanical assemblies

The detailed examination of the airframe found that:

1 The airframe of the helicopter was destroyed as a result of the impacts with the vegetation
and thenthe ground.

1 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.

1 The left wall was destroyed h€& right wall was damaged, but still integral with the floor
and the transmission deck (the wall detached during the recovery).

1 The skids were fractured in several places.

9 The tail of the aircraft was fractured about midtistance between the rear of ther&rame
and the fenestron. This rupture was caused by the impact with the ground.

1 All the ruptures observed on the airframe were overload ruptures caused by the impacts
with the vegetation and the ground.

1 The four main rotor blades showed comparable damage

1 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 serigstof impacts

with the vegetation.

The rotor head and the MGB showed signs of impacts, but, overall, were only slightly
damaged. Théront right MGB attachment had failed due to overload.

The engine drive shafts were in good condition. They were both disatted 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 seemsndicate 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 composide, 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) waglgly 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 dlsmeunt of residual
rotation due tothe separation of the tail.

The fuel tank was fractured in several placése extent of damage to the helicopter
precluded a detailed examination of the fuel system.

The front section of the airframe was totally desyed 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
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 ofisvhich
shown below.
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Centrifugal . tion High Pressure
compressor

Air intake

diarriber Turbine

Accessory gearbox

Reduction gear
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Power turbine Nozzle

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 wedetermined:

T hyS 2F GKS Gg2 Ggrald 3INRLIEA ¢l a F2dzyR Ay GKS
twist grip could not be determined as it was broken

1 The destruction of the cockpit and the damage to the upper centre console meant that the
positions ofthe different selectors and switches at the time of the accident could not
be determined.

1 Aot of debris from resinous trees was found in the air intakes of both engines.

No anomaly was observed on the oil and fuel systems.

1 The drive shafts between the two engines and the MGB were coupled on the MGB side but
uncoupled on the engine side.

1 The coupling splines on the engine side showed shallow, narrow contact marks forming
helical tracks, indicating that the drive shaft wasating when it uncoupled, with reduced
power (low torque).

9 Signs of surging caused by the ingestion of debris were observed on the air intake of
engine 2.

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

1 The engines were operatirand 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 impagth the ground.
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1.15 Survival aspects

1.15.1 Examination of seats

¢KS FTNRY(G NAIKG aSEG 6LIAf 2 Gpist hainds wa's fodnt fasteted.i | £ £ &
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). Thpdimtr
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 sea  Figure 15: mark on harness right strap of
(source: BEA) front left seat (source: BEA)

1.15.2 Accident sequence

Initially, the main rotor blades struck the top of conifers (Area A). The helicopterdbléded head
on with a group of conifers (Area BAfter these two impacts, the helicopter, which was already
substantially damaged, collided with the snawevered ground (Area C).

During the heaebn collision with the group of conifers (Area B), thenkuof one of the trees

destroyed the cockpit and tore the floor of the cabin, which led to the detachment of tHelgof 2 (i Q &

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

point harness fastened, was ejed from the helicopter and fell into the snow. At the end of this
aSljdz2SyO0Ss FftdK2dzZaAK GKS AyaidNdzOGd2NRa KIFINySaa gl 2
regained consciousness in the snow, he was out of his seat.

The seat harness was found fasesl and locked. Incipient cuts were observed in two different
L I 0Sa 2y 2yS 2F (KS KFENYySaaQ akKz2dzZz RSNJ aidNF LA
GKS GNBS&azx (KS &aK2dzZ RSN aHINR AR G ROy [0yR (1 &BKS g LIRT

LINPOFofe& y20G LINBaaSR 3IFAyald GKS aSriQa oF Ol NBa
pilot with his back pressed against the seat.

By f201Ay3 odzizy 2y GKS LIAf2G6Qa aSrid Fttz26a GKS dza$s
the shoulder straps, which allows the pilot to lean forward freely. In this position, howevesutmatic
(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
ay2g O2@0SNJ Ay GKS FINBF 2F GKS | OOARSYydG LINBoOol oOf @&

During the collision with the snowovered ground, the helicopter hit the grourmah its front right
ARSI NBadzZ GAy3a Ay GKS RSAGNH2OGA2Yy 2F GKS NAIK
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 seavailable (on therear 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 equifhpad wi
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 ropesnecting 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
whenthe door is open in flight while giving them freedom of movement in this area. This device is
not a substituté® for seat belts. However, given the space available and the mission to be carried
out, some specific operatiolimmay 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 determinehifstseat was being used at the time of

the accident.

¢tKS a4dz00SaaAr@sS O2fftAarzya ¢6AGK (GKS @S3aSiFraAzy |-
chances of survival were slifiaking 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 mged to alert the SAF HELICOPTERES
operations department by telephone and give the geographical coordinates of the accident site.
¢tKS O2YLI yeQa LISNER2YyYyStofthg/aEadbid SR (KS { I @2AS / h5

16 _evel of protection, shock absorption and immaobilisation.
" Helicopter hoist operations are one of these operations.
18 Departmental fire and rescue operationalrdee.
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At 17:51, the Lyon AR&Ccontacted by the Savoie CODIi&ised the alarm and called on the air

assets: the CHOUCAS 73 helicopter from the Gendarmery air detachmerff\bABodane, and

GKS OA@GAft RSTSyO0SQa 5w!Dhb T1tn KSEtAO2LISN® Ly O
SATERplan was triggered. @& 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 wtarted climbing towards the accident site.

At 20:48, the team on the ground found the instructor severely injured and hypothefihg other
five occupants were found fatally injured in the vicinity of the helicopter wreckage.

The surviving pilot receed 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 SAdperation was suspended after the air assets involved
had landed and the surviving pilot had been successfully evacudted.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 ottbnboard systems (see paragraph 1.11).

1.16.1 Computer examination results

1.16.1.1 ECU

¢tKS Gog2 9/!a NBO2NRSR G(GKS a/2ttSOGABS t AGOK CI A
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 recordedusek for the same flight.

¢tKS (g2 NBO2NRAYy3Ia 2F GKS a/ 2ttt SOGADBS t AGOK CI Af
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 performanceations 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.

2L Air-land rescue.

22 Search and Rescue.
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¢KS a/ 2t t SOl wmedshgetagpéas Kequhtlj if atzidBrs 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 probadyeted 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

T41land T4 2 °C Combustion chamber outlet temperatur
(engine 1 or 2)

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

Outside air temperature °C -

Oiltemperature 1 and Oil | °C Engine 1 oil temperature and Engine 2

temperature 2 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 angoogtically

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

G/ 2ttt SOGABS t AlOK T IldiihedaNtBesaccidefithasedioi te radér 8ataSThel A Y I
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: parametes recorded during accident flight and previous flight (source: BEA)
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parameters did not show any engine operating anomaly.

¢tKS abwé YR abCmkHé LI NFYSGSNA 6SNBE O2NNBfFGSI
parameters were synchronous and consistent with the different flight phases:-aéfkeclimb,

hovering forhoist 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 (smiadink 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 systeff 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 reonnaissance and path followed for each of the three hoist operations;
3- departure from the site.

23|n this context, the radar provides at best one position every four seconds. In mountainous areas, detection
losses occur due to thierrain forming a screen, which reduces the number of available positions.
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out with the pilot of the accident flight. Parts of theght 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

During the last daytime flight (flight No 4), a site reconnaissance for the night exercise was carried

per minute).
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==== Dashed lines have been drawn between the successive positions to make it easier to see the chronology
It should not be understood that this is the actual flight path followed by the helicopter.
Times are given in UTC / Map source: IGN B E A,
Figure 17: flight path followed to reach exercise site

1.16.2.2 Sitereconnaissance 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 tmmpare the manoeuvre areas during the two night flight&ie 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 nightgftits, 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 Hovering time for the hoist
pattern and hoist opeation operation
Hoist operation No. 1 2minand 10 s Between 40 and 50 s
Hoist operation No. 2 2minand 15 s Around 45 s
Hoist operation No. 3 3minand 15 s Between 50 and 60 s
Event flight
Hoist operation No. 1 2minand 15 s Around 40 s
Hoist operation No. 2 1 minand 55 s Around 40 s
Hoist operation No. 3 3 minand 50 s Between 50 and 60 s

In the previous night flight, a leftand 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 probablygoilefthand circuit. It was
not possible to determine the final approach path for the last hoist operation using the path data.

Hoist operation 3 - zoom

17:11:40 to 17:15

R

0 50 100 m
|-

Figure 19: zoom on third hoist operation (source: BEA)
1.16.2.3 Departure from theevent flight site

The departure path from the event flight site was estimated based on radar tracking data.
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Figure 20: path followed at end of hoist operations
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The radar tracking information made it possible to detect a navsterly flight pathwhen leaving

the exercise sitds g A GK |y AYONBI &S Ay Gharf tukh S alcAndtadti S N &
altitude. The estimated end of the flight path was consistent with observations made at the
accident site and theosition of thewreckage. It is not possible to be precise abohe 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 flighte to the
aerodrome and with sight of the valley. The crew flew over the site for arouminZ0 s. From
overhead the site, the pilot gained speed heading roughly towards Albertville (the town) and then
made a slight lefhand turn towards the aerodrom 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.

Day's flight (No. 4) Day s fhght (No 4)
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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:
1 Assess the visibility condbins of surrounding references depending on the height.
1 Follow the flight paths that HHJAF flew during the hoist operations on the day of the
I OOARSYG YR S@lIfdzZa S GKS SYy@ANRYYSyillf O2ya
during the hoist operdbn phases.
9 Assess the visibility of Albertville and other villages in the valley by following the final flight
path of FHJAF from the hoist operation site.

The hoist operation site was located on a spur overhaniylagret 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.

"l ‘h\ 2 |
2l 2 - i

al view of the hoist operation site (facing sowest (source: BEA)

Figure 22: gener

On reproducing the first night flight, it was found that the nosilest/south-east path of the
racetrack patterns as well as the viswaference navigation path avoided obstacles and the
surrounding terrain.

Although tighter, the paths flowed to reproduce the first two racetrack patterns of the accident
flight, in an eastvest direction, enabled obstacles and the surrounding terrain to be avoided.
However, the final leg to position the helicopter at the hoist operation site was mucheshand
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 tiroelculated for the accident flight. The
following points were observed:

1 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.

1 The final approach path on tHest racetrack pattern of the third hoist operation was short
and the preparation time was limited.

1 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 tfitwo 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 andMarret 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 thettugsration 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 atigltt
of 20 m agl with the helicopter turned towarddarret refuge(south-east), and on turning left to
head northwest, it was possible to confirm that:
T h@SNKSIR (KS K2Aad 2LISNIGA2Y aAl0SsT !t oSNUOACT
 Duringthed dzN}y' =2 (GKS LAt 20 adz00SaairgsSte KIFEIR Ay TFTNR)
Gillysurlsere, Frontenex, and finally Grésyr-Isere.
1 All the villages in the valley between Albertville and Gresklsere were visible.

Page42 of 109












































































































































































































