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A word from the director

Ladies and gentlemen,

| have the honour to present to you the BEA-TT annual report for 2017. You will note that in
keeping with the trend observed in 2016, the number of incidents or accidents that justified being
selected for a technical safety investigation was low last year. In particular, in the railway sector, no
accidents have occurred in the field of mandatory surveys as defined by the European Railway
Safety Directive.

In total in 2017, only 6 new investigations were initiated: 2 involving the national rail network, 1 ski
lifts, 1 passenger road transport and 2 accidents at level crossings, including the particularly
dramatic event in Millas on 14 December 2017, in which 6 teenagers lost their lives and 17 others
were injured.

During this year, 14 investigations were concluded, 4 in the form of a simple analysis sheet and 10
as reports formulating a total of 38 recommendations. Among the latter, it is worth mentioning the
report on the collision on 23 October 2015 in Puisseguin between a coach and a road train that
killed 43 people, and the report concerning the derailment of a TGV train testing the new East-
European line on 14 November 2015 in Eckwersheim, in which 11 people died and 21 were
seriously injured. The BEA-TT presented its findings on the causes of and circumstances
surrounding these two incidents to the victims and their families before the report was made public.

2017 was also a year of change for the BEA-TT. In April, the department left the Pascal B tower to
settle on the 29" floor of the renovated south wall of the Grande Arche de La Défense. The rail and
guided transport division had its staff completely renewed, and that of the road and river surveys
had to operate with only 60% of its resources, because of a serious health incident of one of its
investigators and a vacant position. Despite these uncertainties, the BEA-TT was able, alongside
its basic missions, to contribute to the Assises de la Mobilité as part of the thematic workshop on
safer mobility and to continue its active participation in the work of the European network of
“National Investigation Bodies (NIBs)" as well as feedback sessions organised by the French
Public Railway Safety Establishment.

In accordance with the provisions of the Transport French legislation, in this report you will find
details of the inquiries opened, as well as the summary of the conclusions of the investigations
closed in 2017, with, in appendix, the progress of the follow-up given to the recommendations
made in the reports from previous years.

I hope you will find this report interesting and remain available for any comments that you may
have.

Jean PANHALEUX
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Roles and organisation of BEA-TT

Reasons for investigating technical accidents

The human dramas caused by transport accidents and the spectacular damage they can
cause remind us that people, equipment and organisations are fallible despite the
progress made in safety terms.

Public authorities, accident victims and travellers are constantly demanding that the
lessons from the most serious or complex accidents or incidents should be learned
independently.

This involves analysing the circumstances and causes of these accidents in order to
establish safety recommendations that could prevent them happening again, in the form of
a technical investigation and an in-depth and transparent approach. Since highly-qualified
and independent investigators need to be mobilised and the lessons learned capitalised
on, these technical investigations are assigned to a permanent specialised organisation.
This has been the role of the Land Transport Accidents Investigations Board (BEA-TT)
since 2004.

Its scope covers rail transport, guided urban transport systems (underground railway and
tram), ski lifts, road transport (particularly goods and public passenger transport) and
navigation on internal waterways, each of these sectors having its own regulations and
economic, technical, professional and even cultural logic.

Decisions to open technical investigations are made by the director of BEA-TT on his/her
own initiative or at the request of the minister of transport. In the rail transport area,
investigations must be carried out for all serious accidents as defined by EU directive
2016/798 of 11 May 2016 on rail safety.

This technical investigation must be completely different from a judicial investigation,
which has different objectives focused on establishing responsibility, and different
constraints, particularly in terms of deadlines.

In order to carry out their work effectively, technical investigators are commissioned to
access all useful documents, evidence and information, even if covered by judicial,
professional or medical secrecy. These are legal prerogatives.

On conclusion of the investigations or studies carried out, BEA-TT publishes its reports on
its website: www.bea-tt.developpement-durable.gouv.fr. It notifies the recipients of the
safety recommendations it makes.

Organisation and resources

BEA-TT is organised around its main role, i.e. conducting technical investigations on
accidents and incidents. For this purpose it enlists three categories of participants:

> firstly, its own full-time investigators;

> secondly, temporary investigators commissioned by its director for the purposes of an
investigation and who benefit from the legal status of technical investigators; these can
be active or retired agents of a transport company, an infrastructure management
agency or a body of civil servants in charge of inspection or monitoring assignments;

> finally, experts appointed to answer precise questions.

In addition, in accordance with its statutes, BEA-TT may call on all competent state
services in its field: this is particularly the case for accident monitoring and notification.

In practice, investigations are carried out by permanent investigators, if applicable, with
the support of temporary investigators and experts selected according to the external
expertise considered necessary to analyse the accident in question.



On 1 January 2017 BEA-TT had 14 authorised agents: 2 executive staff, 8 permanent
investigators, 1 head of assignment and 3 administrative agents. One physician from the
General Labour Inspectorate has also been seconded to it to deal with medical aspects.

Its 2016 budgetary allocation for operations and studies was €100,000.
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2.2.1-

Feedback on the incidents of the previous year

Accident and incident reporting

As stipulated by the Transport French legislation, land transport incidents and accidents
are brought to the attention of BEA-TT at the earliest opportunity after they have occurred.
In practice, this feedback is mainly provided through the bulletins and the reports from the
Ministerial Center of Operational Intelligence and Warning (CMVOA) of the ministry for an
ecological and solidary transition and the cohesion of the territories, from the daily reports
of the Interdepartmental Crisis Management Operational Centre (COGIC) of the Ministry
of the Interior, as well as alerts and daily reports from some major transport operators.

The first thing done by BEA-TT is to use this information in order to be able to determine
whether it is appropriate to open an investigation. Given the large number of reported
events, this necessary and daily task is a very time-consuming activity and it has not
previously been explicitly mentioned in the department’s annual report. The use of this
feedback has been recorded since 2017; from 1 January for road transport and from
1 July for rail and guided transport.

The summary of this analysis is as follows:

. Reported Analysed Selected
Period
events events events
Road and river transport division 12 months 1378 242 3
Rail and guided transport division 6 months 928 52 3*

(*): including one investigation opened during the first quarter

Investigations opened in 2017

BEA-TT undertook 6 investigations in 2017 concerning the following:

> for the road division, a bus leaving the road and two collisions occurring at a level
crossing;

> for the railway division, two accidents, a derailment and two TERs almost catching up
to each other;

» as for the ski lifts division, the derailment of a cable car cabin.

Rail and guided transport divisions

1) Derailment of three cars of a freight train carrying ethanol, which occurred on 13
March 2017, at the entrance to the Sibelin shunting yard, in the municipality of
Solaize (69)

On 13 March 2017 at 04:05, a dangerous goods train with 22 tank cars loaded with bio-
ethanol derailed on arrival at the Sibelin shunting yard, south of Lyon (Rhéne department).

Two cars were lying on their side, a third that struck the two previous ones was derailed
and lost its cargo. The ORSEC accident plan for the transport of dangerous goods was
triggered. Firefighters were present all day to plug the leak and secure the site against the
risk of fire. The ralil traffic was disrupted in the area for 24 hours.

The material damage was significant: 80 meters of track was destroyed and 30 tonnes of
ethanol spilled into the environment.

1



2.2.2 -

2) Two TERs almost catching up to each other on the Miramas - Martigues line, on
18 August 2017 in Ensués-la-Redonne (13)

On 18 August 2017 at 8:34 am, the driver of a TER traveling at 75 km/h saw the taillights
of a TER ahead of it. He triggered the emergency braking system and stopped a short
distance from the train in front, just avoiding a collision caused by catching up with that
train.

The signalling equipment on the double-track line is of the type "automatic block with
restricted permissiveness". The signal was clear for the train, which had to brake urgently.
The same signal had been experiencing a service problem when the first train had gone
past.

This event, which could have been serious, caused no casualties and did not do any
damage.

3) Télémétro derailment, which occurred on 12 January 2017 in La Plagne (73)

On 12 January 2017, at 21:04, during heavy snow, a "Télémétro" cable car in La Plagne
(Savoie) took the carrier cable with it as it passed over the P2 pylon. The carrier cable
came off its support and was caught by the guide rollers of the towing cable. The cabin
derailed and stayed balanced on the cable.

The operator in charge of driving made many attempts to restart in vain. The four
passengers were finally evacuated vertically and were unscathed.

Road and river transport division

1) Loss of control of a bus on 8 January 2017, on the A-road RN 79 in Charolles (71)

On the night of 7 to 8 January 2017, at around 04:12, a bus coupled to a trailer, which was
transporting 32 people from Portugal to Switzerland, came off the N79 at the end of a
viaduct in the municipality of Charolles (department of Sadne-et-Loire).

This accident cost the lives of 4 people, all passengers on the bus. It also resulted in the
hospitalisation of 28 people, including 3 extreme emergencies and 25 relative
emergencies.

2) Collision between a TER and a light vehicle that occurred on 2 November 2017 at
level crossing no. 8, in Bonneville-sur-Touques (14)

2 November 2017 at 15:52, a TER traveling on the single track between Lisieux and
Deauville collided with a light road vehicle on level crossing no. 8 situated in the town of
Bonneville-sur-Touques in Normandy.

The level crossing, which allows the crossing of a municipal road, is not equipped with
light signals. It is equipped with a sign (stop sign topped with a St. Andrew’s cross-style
sign).

The three occupants of the vehicle are killed on impact. The TER derailed. The driver and
passengers of the train were not injured.

3) Collision between a TER and a school bus on 14 December 2017, at level
crossing no. 25, Millas (66)

On Thursday 14 December 2017, a passenger train connecting Villefranche with
Perpignan station hit a school bus on level crossing no. 25, located on B-road 612 in
Millas in Pyrénées-Orientales.

This violent collision resulted in the deaths of 6 teenagers and 17 others were injured.
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3 - Published reports

3.1 - Rail transport
3.1.1 - Investigations concluded in 2017
Three investigations into rail transport accidents were concluded in 2017. The nature,
dates and locations of these accidents are specified in the table below.
With regard to Directive 2016/798 of 11 May 2016 on rail safety and in view of the scale of
their consequences, these three accidents did not constitute serious accidents for which a
technical investigation was obligatory. But given the significance of the security risks they
have identified or the conditions of their occurrence, even outside business operations,
investigations have been opened.
umber
Date Nature and location of the accident of Mode’
deaths
12.10.2015 | Dual-track derailment of a TER at the Sainte-Pazanne (44) station 0 R
14.11.2015 | Derailment of a TGV test train at Eckwersheim (67) 11 R
13.12.2016 | Multiple rail breaks between Pons and Jonzac (17) 0 R
3.1.2 - Recommendations issued
In conclusion of these 3 reports, 14 separate recommendations were made by BEA-TT.
Nature of the recommendations
> 3 relate to the improvement of the methods used during the works or tests;
> 3 concern the development of standards or procedures;
> 2 aim at improving the training of operators;
> 2 relate to the performance of rolling stock;
> 2 relate to the evolution of railway infrastructure;
> 1 aims at improving feedback for better security;
> 1 focuses on strengthening online recording to help understand the accidents.
The recipients
Two of the above-mentioned recommendations have each been addressed, with the same
wording, to several recipients, so that the total number of recommendations sent
regarding the investigations in question amounts to 17, of which:
> 8to arail infrastructure manager on the RFN;
> 4 to arail transport company;
> 2 to EPSF, the national safety authority;
> 2 to a prime contractor involved with the RFN;
> 1 to an entity holding wagons.
Follow-up action planned by recipients
The table below shows the follow-up action that the recipients of the above
recommendations plan to carry out.
R =rall
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3.1.3 -

Recommendations
Investigation Number Accepted aC(l:\leop:te d No response
Sainte-Pazanne 7 ! 0 0
Eckwersheim 7 ’ 0 0
Jonzac 3 3 0 0
TOTAL| 17 17 0 0

Monitoring the implementation of the recommendations

Independently of the intentions expressed by the recipients and summarised in paragraph
3.3 below, the National Rail Safety Authority (EPSF) monitors the effective implementation
of the recommendations that BEA-TT sends to national rail network operators.

On the basis of this monitoring, the state of progress of operational implementation of the
recommendations sent between 2004 and 2016 to these operators is as follows:

Year of Number of recommendations addressed
publication of Closed

the report Total Completed Not accepted In progress

2004-2006 30 28 0 2
2007 19 18 0 1
2008 21 21 0 0
2009 24 21 2 1
2010 15 12 1 2
2011 10 9 0 1
2012 15 7 4 4
2013 12 4 0 8
2014 10 7 0 3
2015 14 1 0 13
2016 23 6 0 17
Total

2004-2016 193 134 7 52

Appendix 2 to this report takes stock of this implementation.

The EPSF does not monitor the implementation of recommendations concerning the
Channel Tunnel, which is outside its scope of action. This monitoring is undertaken by the
Channel Tunnel Intergovernmental Commission. The follow-up is as follows for the last
accident under investigation:

Year of Number of recommendations addressed
publication of Closed
the report Total Completed Not accepted In progress
2016 6 1 0 5

14



3.14 -

General summaries of investigation reports published in 2017

Dual-track derailment of TER no. 859100
at the Sainte-Pazanne (44)
station on 12 October 2015

On 12 October 2015 at 05:40, railcar X 73811 coming from Saint-Gilles-Croix-de-Vie and
pulling regional express train no. 859100 derailed across both tracks, at low speed, on
switch points 310b located at the entrance of the Sainte-Pazanne station. It stopped 30
metres down with its front bogie on track 2 and the derailed rear bogie on track 1.

The event did not kill any of the 12 passengers or any of the train staff.

The material damage was limited to the running gear of the railcar, the rear bogie of which
rolled about thirty metres in the ballast, with trail through of points by the leading bogie,
with about thirty metres of track covered by the derailed bogie.

This dual-track derailment follows the transfer of switch points 310b between the two
bogies of the railcar.

On the one hand, this event was caused by a 2.7 second disruption on the ITE track circuit
in zone 325 and, on the other hand, the Sainte-Pazanne traffic control agent’s recording of
an incompatible route with that of the train in question; this recording was authorised by
instruction S6A no. 4 from Infra-Exploitation Pays de Loire.

Trying to find ways to progress has led to the formulation of four recommendations related
to the root causes and covering the following topics:

> taking into account the phenomenon of wheels getting clogged;
> cleaning the rails after track repair operations;

> the procedures for issuing S6A no. 4 exemptions;

> the implementation of modern points.

In addition, the investigation showed that the disruption of the CDV ITE track circuits
deserved specific monitoring and attention, which led the BEA-TT to formulate a fifth
recommendation on this topic.

http://www.bea-tt.developpement-durable.gouv.fr/sainte-pazanne-r233.html
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Derailment of a TGV train
during a test run of the East-European LGV
on 14 November 14 2015
in Eckwersheim (67)

On Saturday 14 November 2015 at 15:04, during an overspeed test carried out as part of
the approval procedure for the second part of the East-European Line, the test train
traveling on track 2 towards Strasbourg derailed shortly before the bridge over the Marne-
Rhine Canal, at the entrance to the easement curve of the new line with the Paris-
Strasbourg classic line in the Eckwersheim commune.

The train broke up; the front engine and the six carriages that followed it scattered across
the ground situated below the track and stopped after having crossed the canal using this
momentum; the tail engine fell into the canal and the two cars ahead ended up on the
bank.

The victim toll was 11 dead and 21 seriously injured out of the 53 people who were on
board the train.

The TGV train was completely destroyed and the railway bridge was seriously damaged.

The direct cause of the accident was the tilting of the power unit and the train from the
effects of the centrifugal force resulting from an approach speed of 255 km/h in a tight
bend with a 945-m radius.

This excess speed was due to the inappropriate braking considering the initial speed of
the train when approaching the area that begins just before the bend in question where
the recommended maximum speed is only 176 km/h.

This inappropriate braking was the product of three causal links:

> an unsuitable braking strategy, resulting from flawed reasoning when establishing the
pneumatic braking point at PK 402 in order to respect the 176 km/h ceiling at PK
403,809;

16



> A misunderstanding between the traction transport unit (CTT) and the rest of the driving
team on the braking methods, resulting in the release of the electric brake by the driver
and maintaining a speed of 330 km/h until the pneumatic braking was triggered,;

> an inter-phonic call during the braking, which disrupted the CTT and prevented them
from seeing that the electric brake had been released contrary to the strategy that had
been planned.

The root cause analysis led the BEA-TT to make six recommendations on:
the certification standard for high-speed lines;

preliminary risk analyses;

the qualifications of the test-driving teams;

the test-driving teams’ equipment and methods;

the organisation of test campaigns;

vV V V V¥V V V

records in the driver's cab.

The report also makes a specific recommendation to implement "loopbacks" when
security systems are to be deactivated.

http://www.bea-tt.developpement-durable.gouv.fr/eckwersheim-r239.html
17



Multiple rail breaks
when train no. 72049 passed through
between Pons and Jonzac (17)
on 13 December 2016

On 13 December 2016, at approximately 08:30, the 447 and 462 level crossings at Pons
and Jonzac, respectively, on the Saintes - Bordeaux line section were reported as "failing
to open".

The Electrical Service Officer (SES) was called to rectify the LC 447 and detected a
broken rail at 09:45. Investigations on LC 462 led to the discovery of a second broken rail
at 10:45 and a third at 11:40.

These findings led to the freight train no. 72049 being stopped, which had just started to
travel on this section of line. During the inspection, a large flat spot was detected on the
first axle of the car no. 33 87 6772 698-1 located in second position in the train. No
abnormalities were detected on the other cars of the train.

The following night, during a crossing repair project between Pons and Jonzac, three new
rail breaks were detected.

On the 14th, a cabin inspection between Saintes and Saint-Mariens detected two new rail
breaks between Pons and Jonzac.

Over the following days, walking inspections, train inspections and auscultations were
conducted along the entire train route. In total, 13 rail breaks were noted on the train's
route. Twelve were in an area 50 km from the Saintes - Bordeaux line. An isolated case is
located on the single track from Niort to Saintes.

These breaks were caused by violent impacts caused by the movement of a wagon in
train no. 72049, on which two wheels of an axle each had a flat spot of about 110 mm.

These flat spots had appeared previously, probably following a wheel locking during an
unladen route and were aggravated by another wheel locking initiated in a low-friction
area located shortly after the station Maziéres-en-Gatine, the origin of the train. The axle
then slid without turning to the first stop located in Niort. It started rotating again from this
station.

18



Despite the noise and vibrations produced by the bearing of this defective axle, the train
was not stopped by the running trains surveillance posts (STEM) located on its route.

The state of the track has contributed to the number of these breaks, as shown by their
concentration in a small area, equipped mainly with rails dating from 1928 and 1929 and
an uneven floor.

This analysis of the causes led BEA-TT to make three recommendations based on the
following points:

> the self-contained empty-loaded systems fitted to certain wagons;

> the motivation of agents performing STEM in terms of detecting the flat spots on the
wheels;

> the deployment of wheel defect detectors on the national rail network (RFN).

The BEA-TT is not making a recommendation in relation to the state of the infrastructure,
as it is a well-known issue for the whole of the RFN and has already been the subject of
recommendations in previous reports.

http://www.bea-tt.developpement-durable.gouv.fr/jonzac-r252.html
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3.2 - Road transport
3.2.1 - Investigations concluded in 2017
Two reports dealt with road traffic accidents (not including level crossings and
intersections with tramlines).
The table below sets out the locations and dates of the two accidents under consideration,
which cost the lives of 44 people.
Number
Date Nature and location of the accident of
fatalities
17/08/15 | Accident between a cyclist and a truck in Paris 9" 1
23.10.2015 | Collision followed by a fire between a bus and a HGV" in Puisseguin (33) 43
These accidents highlighted the need to reinforce the technical standards relating to the
consideration of fire risk in the design and construction of coaches, as well as the risks
associated with blind spots with regard to the vulnerability of cyclists.
3.2.2 - Recommendations issued
Nature of the recommendations
On conclusion of these two investigations, BEA-TT issued 9 separate recommendations:
> 6 relate to vehicle layout regulations;
> 2 relate to the awareness of vehicle drivers of the risks incurred because of the lack of
visibility;
> 1 relates to the development of infrastructure around self-service bicycle stations.
Recipients
Two of the recommendations were each sent with the same wording to several recipients
and a total of 16 recommendations have therefore been sent, including:
> 5to an HGV manufacturer;
> 2 to Paris town hall and 1 to the Paris police prefecture;
> 8 to Directorate Generals of Ministries (DGEC, DSR and DGITM).
3.2.3 - Follow-up action planned by recipients

The table below shows the follow-up action that the recipients of the above
recommendations plan to carry out.

Investigation Recommendations
Number Accepted Not accepted No response
Puisseguin 5 5 0 0
Paris 9™ 11 4 0 7
TOTAL 16 9 0 7

The recommendations concerning the evolution of the technical regulation of vehicles
require the revision of several UNECE regulations by the ad hoc working group WP.29
(Working Party 29) where France is represented by the specific directorate in charge of
vehicles DGEC. If the BEA-TT has not yet received a formal response from the DGEC, it
should be noted that a press release issued by the ministers in charge of transport
following the report explicitly requests this board to bring the issue to the WP.29 without
delay. Thus, at the time of writing this annual report, a specific working group, led by

HGV: Heavy Goods Vehicle; UNECE:
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France, has been established within WP.29 to propose a revision of the regulations
concerned by the BEA-TT recommendations.
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3.2.4 - General summaries of investigation reports published in 2017

Accident between a cyclist and a truck
that took place on 17 August 2015 in Paris 9th
at the crossroads between the rue de Bruxelles and rue de Douai

On 17 August 2015 at 08:42, a truck was stopped at rue de Douai (9" district of Paris) at a
red traffic light at the crossroads between rue de Douai and rue de Bruxelles. It started up
again when the lights turned green and turned right to take the rue de Bruxelles, hit a
cyclist on its right front side.

The cyclist, who was cycling in the same direction as the truck and continued straight
ahead, fell to the ground on the impact and found himself under the wheels of the truck,
which stopped in the middle of the crossroads.

The main cause of this accident was that the cyclist had not been visible to the driver of
the truck.

The driver had not noticed the presence of the cyclist before or during turning, either
because he did not check his blind spots during his right-turn manoeuvre, or because the
mirrors on his truck were poorly adjusted.

The cyclist also had not anticipated the truck’s right-hand turn.

Another factor in the accident was the cyclist and the truck’s almost simultaneous
departure on the green light, causing the cyclist to be hit almost immediately by the truck
when it started its right turn.

Accordingly, the BEA-TT makes the following recommendations relating to:
> driver awareness of the risks associated with blind spots;

> improvement of lateral vision from the driving position;

> the layout of the bike advanced stop line at the foot of the traffic lights;
> awareness of cyclists about their vulnerability.
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In addition, BEA-TT invites the DGEC, the truck manufacturers and the equipment
manufacturers to encourage, promote and develop anti-blind spot systems for heavy
goods vehicles, such as active detection systems for truck drivers (like sensors with visual
and audible warning signals detecting the presence of vulnerable users) and warning
systems for vulnerable users (a type of audible warning signal, for example when the
driver of a heavyweight vehicle puts on their right indicator).

For example, an active driver assistance system such as the Blind Spot Information
System, which was submitted by Germany in 2017 as a draft UNECE regulation, could
fulfil the driver information function for blind spots.

http://www.bea-tt.developpement-durable.gouv.fr/paris-9e-r229.html
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Collision (and resulting fire)
between a coach and an HGV that occurred
on 23 October 2015 on
RD 17 road near Puisseguin (33)

On 23 October 2015, at around 07.30, near the town of Puisseguin in the department of
Gironde (33), an articulated lorry (consisting of a tractor unit and an empty wood trailer)
with two people on board, travelling on the B-Road RD 17 towards the town of Puisseguin,
jack-knifed when navigating a right-hand bend and passed into the opposite lane, colliding
with a coach carrying 49 people which was travelling in the opposite direction.

A fire broke out immediately after the crash and engulfed both vehicles.

The accident resulted in the deaths of 43 people (41 coach passengers and the two
people travelling in the HGV), and caused injuries to 8 others who were able to escape
from the coach (the driver and 7 passengers).

The direct cause of the accident was the loss of control of the HGV as it was navigating a
tight right bend, causing the vehicle to swerve into the left hand-lane and collide with a
coach travelling in the opposite direction.

Consequently, a violent fire broke out immediately after the collision, as the coach was
very quickly invaded by toxic black smoke.

Several factors played a role in the heavy death toll of this accident:

> the presence of an additional diesel fuel tank installed on the back of the articulated
lorry’s driver cab, that was not in accordance with regulations;

> the nature of the materials used for the coach’s interior fitting, their fire resistance and
the toxicity of the gases emitted by their combustion;

> the difficulty the passengers faced in operating the smoke extraction devices fitted to
the coach;

> the difficulty the passengers faced when they tried to use the coach’s two access points
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and emergency exits.

In light of these elements, the BEA-TT has drawn up five recommendations for the
attention of the Ministry for an Ecological and Solidary Transition, regarding:

> installation inspections for additional fuel tanks on vehicles;

> improved fire-resistance of materials used in vehicle construction, and the introduction
of new industrial standards regarding the toxicity of gases released by the combustion
of these materials;

> improvements to the opening mechanisms for smoke extraction devices, in order to
make them easier to use;

> the addition of emergency doors at the rear end of such vehicles, or failing this,
extending the provisions of Decree no. 2015-1170, issued on 22 September 2015
(pertaining to accessibility in vehicles designated for use in providing inter-urban public
transport services) to all buses and coaches, and/or improving industry standards
regarding the opening mechanisms of emergency exit windows in order to make them
instantly manoeuvrable and easier to use in the event of an emergency evacuation of
the vehicle;

> reinforcement of existing legislation regarding “emergency lighting systems” for
coaches, so that safety equipment for emergency evacuations (and emergency lighting
used to indicate vehicle evacuation routes) remain visible, especially in cases where
the vehicle’s interior has become filled with opaque smoke.

Furthermore, without making a formal recommendation, the BEA-TT invites:

> the roadways authority to consider the advisability of limiting the maximum speed to
50 km/h on this bend;

> trade union bodies representing HGV drivers to make their members aware of the
importance of respecting approved technical rules when installing fuel tanks;

> the FNTV to supplement its 2016 coach passenger safety awareness brochure, which
outlines the safety rules to be complied with on a coach and the instructions for
evacuation in case of emergency, giving a description of the procedure to be followed
in the event of a fire in the coach’s passenger compartment.

http://www.bea-tt.developpement-durable.gouv.fr/puisseguin-r235.html
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3.3 - River transport

3.3.1 - Investigation concluded in 2017

One investigation concerning a river transport accident was completed in 2017.

SNCF bridge

Number

Date Nature and location of the accident of
fatalities

06/06/15 Collision of the VIKING HERMOD passenger boat with the La Voulte-sur-Rhéne 0

This accident is the result of damage whose effects on manoeuvrability were poorly

assessed and the information to the authorities was not sent in time.

3.3.2 - The issued recommendation

A recommendation recalling the procedure in force was sent to the company operating the
boat. They did not respond.

3.3.3 - General summary of the investigation report published in 2017

Collision of the VIKING HERMOD passenger boat
with the La Voulte-sur-Rhone SNCF bridge
on 6 June 2015

The VIKING HERMOD passenger boat cruises the Rhéne between Macon and Avignon.
Starting in Lyon, it sailed down the river on 6 June 2015 when it was caught in a violent
storm along with heavy rain greatly reducing visibility.

Having already crossed the Beauchastel lock, the boat could no longer stop and had to

continue on its route.
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It sailed up to the La Voulte-sur-Rhéne bridge, located at PK 128.6, to cross the
downstream boats pass. It was in these conditions that it was pushed onto the bridge pier,
which is to the left of its path, by the strong wind of the storm, without being able to control
its position, neither by sight, nor by radar. When the captain was finally able to see the
bridge coming up, the boat could no longer avoid the collision and, at around 22.30, hit the
bridge pier with the superstructures located port side.

The investigations carried out make it possible to establish that the direct cause of the
accident is the poor approach of the Voulte-sur-Rhéne SNCF bridge by the VIKING
HERMOD passenger boat, which came in too much to the left of the downstream boat
pass. This situation is directly linked to the storm that was raging at the time of the
manoeuvre. The heavy rains completely eliminated visibility and saturated the radar
image with echoes. Therefore, there was no way to detect markers marking the bridge
piers. At the same time, the strong wind pushed the boat against the deck pile to the left of
the passing boats.

When the captain saw the bridge pier at the last moment on the front of the boat, they
could not completely avoid it, especially since the manoeuvring capacity of the boat was
reduced by the damage to two of the four rear thrusters.

Three factors contributed to this accident:
> the lack of radar detection of the beacons positioned upstream of the bridge piers;

> the manoeuvrability of the VIKING HERMOD, which was restricted by the failure of two
of the four rear azimuth thrusters to propel and manoeuvre the boat;

> the captain’s workload, whose vigilance and his decision-making abilities had been
depleted due to fatigue, which is itself related to the high number of working hours
resulting from the grounding of the VIKING HERMOD passenger boat in Macon and
subsequent repairs.

In light of these considerations, the BEA-TT makes a recommendation to the Viking River
Cruises Company regarding the need to report to the authorities, in accordance with
police rules, any damage that may hinder the manoeuvrability of the boats or the safety of
navigation.

Beyond this formal recommendation, the BEA-TT draws the attention of Viking River
Cruises to the need to encourage crews to respect maximum working hour limits provided
by the regulations and invites the waterway manager to study the installation of radar
reflectors.

http://www.bea-tt.developpement-durable.gouv.fr/viking-hermod-la-voulte-sur-rhone-r226.html
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3.4-

Guided transport

3.4.1 - Investigations concluded in 2017

Two investigations of accidents that occurred in the operation of guided transport were
concluded in 2017. The table below sets out the nature, locations and dates of these
accidents.

Date Nature and location of the accident Numl?e_r of
fatalities
21/12/13 Collision between a tramway and a car in Saint-Denis (93) 1
11.04.2014 | Derailment and dislocation of a line T1 tramway train in Valenciennes (59) 0

3.4.2 -

34.3-

The first accident highlights the importance of the development of intersections between
the tramway infrastructure and the road network, where tram traffic and road traffic
interact. The layout must be of quality, with appropriate signage and free of dangerous
obstacles. Feedback from accidents must be effectively gathered to improve the layout of
accident-free intersections.

The second accident highlights the peculiarity of operating a centralised tram control
station. Its railway-inspired design requires the application of very strict rules in case of
disturbance to prevent dangerous situations from occurring.

Recommendations issued
On conclusion of these reports, BEA-TT made 6 separate recommendations.
Nature of the recommendations
Out of these 6 recommendations:
> 1 concerned improvement to infrastructures;
> 2 relate to the improvement of instructions for operators;

> 2 concern the improvement of the operators' processes, internally or in cooperation
with external actors;

> 1 deal with regulation and its support for effective implementation.
Recipients

Three of the recommendations mentioned above were sent, each with the same wording,
to several recipients, so that the total number of recommendations received by recipients
in the relevant investigations was 21, comprising:

> 11 to mobility organising authorities

> 3 to operators;

> 21to STRMTG;

> 3 to directorate generals of ministries (DGITM, DGCL and DSR);
> 2 to professional mobility organisations (GART and UTP).

Follow-up action planned by recipients

The table below shows the follow-up action that the recipients of the above
recommendations plan to carry out.
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Recommendations
Investigation Not
Number Accepted accepted No reply
Saint-Denis 19 10 2 7
Valenciennes 2 2 0 0
TOTAL 21 12 2 7

3.4.4 - Monitoring the implementation of the recommendations

On the basis of monitoring carried out by the Ski Lift and Guided Transport Technical
Department (STRMTG), the state of progress of the operational implementation of the
recommendations made between 2012 and 2016 following guided transport accidents is

as follows:
Number of recommendations addressed
Year of publication closed
of the report total In progress
completed Not accepted
2012 18 9 3 6
2015 3 0 0 3
2016 7 2 0 5
Total 2012-2016 28 11 3 14
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3.4.5 - General summaries of investigation reports published in 2017

Collision between a tramway and a car
on 21 December 2013
in Saint-Denis (93)

On Saturday 21 December 2013, at 19:50, a car traveling on the road from La Courneuve
to Saint-Denis (93) crossed a traffic light at the intersection with rue Voltaire, turned left
and went onto the platform of the lle-de-France tramway T1 line.

A train going in the same direction and whose signal light also authorised it to cross the
intersection, hit it and pushed it against a pole supporting an overhead contact line.

There were 5 victims in this accident. In the car, a child was fatally injured and the three
other passengers, two adults and a child, were seriously wounded. The tram driver
suffered minor injuries.

The direct cause of the accident was the car’s entry onto the tramway platform when a
tram was approaching. Two factors contributed to the collision:

> on the one hand, the signs and layout of the intersection that did not allow motorists to
quickly and unequivocally understand that a left-hand turn was not permitted there.
This prohibition could only be inferred from the presence of a single lane mark painted
on the ground, indicating only the straight on direction;

> on the other hand, the poor use of the operator's feedback on tramway accidents by
the actors concerned, which did not make it possible to remedy this insufficient road
signalling, even though it had been initially identified in 2006 following a similar injury
accident and played a role in several other material accidents.

Finally, the consequences of this accident were aggravated by the presence, in the
immediate vicinity of the intersection, of a support pole for the overhead contact line
(LAC), against which the car was crushed.
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This analysis led BEA-TT to make four recommendations and four calls for action on the
following matters:

> the layout and signage of the intersection of the route de la Courneuve with rue
Voltaire;

> the prevention of the risks of the outcome of collisions being worsened by fixed
obstacles;

> feedback from tram accidents, and the participation of road managers in it.

http://www.bea-tt.developpement-durable.gouv.fr/saint-denis-r206.html
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Derailment and dislocation
of a T1 tramway train on the Valenciennes (59) line
on 11 April 2014

On Friday 11 April 2014 at 04:40, the 417 train left the Saint-Waast storage depot and
entered the T1 tram line of the Valenciennes network. Only the first two bogies passed the
switch to engage on track 1 properly. The third bogie continued its course on track 2
following a double track.

The train accelerated to 24km/h and continued sideways for 70 metres. It then collided
with an overhead contact line support pillar located between the tracks. The train broke in
two due to the impact and came to a stop.

The accident caused no injuries, only the driver was present. The accident caused
extensive damage to the rolling stock and infrastructure.

The direct and immediate cause of this accident was the change of position of a
switchgear between the passage of the second and the third bogie of the train when
leaving the depot.

Several factors contributed to this accident:

> a self-powered buggy going on the tracks the night before the accident, whose
movement was not compatible with a normal operation of the signalling automation and
which led to the track use being represented falsely in the command station;

> the existence of a programming error in the operating software of the control station
since its installation, which made it impossible to correct this situation and which led to
a degraded use;

> the organisation of traffic in degraded mode, with closed signal crossings and manual
switching operations, without the application of strict measures to guarantee safety,
such as the inhibition of automation.
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These causes stem from the incorrect use of signalling automation by the operators, itself
caused by a lack of precise instructions detailing the operating procedures to be
implemented, and by the management’s lack of rigour in observing and dealing with
security faults at the centralised control station.

The analysis of the causes led BEA-TT to make two recommendations addressed to the
operator and related to the improvement of the operating instructions.

These recommendations are supplemented by an invitation to the STRMTG to finalise the
guide on "Safety of tramway manoeuvring areas" to encourage designers, builders and
operators to strengthen the safety of manoeuvring areas.

http://www.bea-tt.developpement-durable.gouv.fr/valenciennes-r215.html
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3.5-

Ski lifts

3.5.1 - Investigations concluded in 2017

Two investigations of accidents which occurred in the operation of ski lifts were concluded
in 2017. The table below sets out the nature, locations and dates of these accidents.

Date Nature and location of the accident Numt?e_r .
fatalities
4.04.2016 Fall of an empty chair from the Granges chairlift in Menuires (73) 0
12.01.2017 Derailment of the Télémétro in La Plagne (73) 0

3.5.2 -

3.5.3-

These two accidents illustrated the fact that under difficult climatic conditions (strong wind
in one case, heavy snow with frost in the other case), the operation of the ski lifts differs
from the normal operating conditions. Keeping them in operation must be carefully
supervised. The rules to be applied by operators must be realistic and unambiguous. In
addition, the installations should be improved in order to reduce the risks.

Recommendations issued

On conclusion of these reports, BEA-TT made 8 separate recommendations.

Nature of the recommendations

Out of these 8 recommendations:

> 3 relate to guidelines given to operators, and the strengthening of their training;

YV VYV VYV VY

Recipients

1 relates to the modification of the regulations;

The 8 recommendations were sent as follows:

> 3to STRMTG;
> 4 to an operator;

» 1 to a manufacturer;

Follow-up action planned by the recipients

The table below shows the follow-up action that the

recommendations plan to carry out.

2 relate to the improvement of installations to minimise risks;

1 relates to the improvement of a manufacturer’s technical documentation;

Recommendations

Investigation Number | Accepted acyeoptted No response
Les Menuires S S 0 0
La Plagne 3 3 0 0
TOTAL| 8 8 0 0

1 relates to the verification of the good coverage of a particular risk (icing of the
suspension cable support) across all facilities sensitive to this risk.

recipients of the above
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3.5.4 - Monitoring the implementation of the recommendations

On the basis of monitoring carried out by the Ski Lift and Guided Transport Technical
Department (STRMTG), the state of progress of operational implementation of the
recommendations made between 2012 and 2016 following accidents affecting the
operation of ski lifts is as follows:

o Number of recommendations addressed
Year of publication
Closed
of the report Total In progress
Completed Not accepted
2012 5 5 0 0
2013 3 0 0 3
2014 10 3 1 6
2015 2 1 0 1
2016 0 0 0 0
Total 2012-2016 20 9 1 10
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3.5.5 -

General summaries of survey reports published in 2017

Fall of an empty chair
from the Granges chairlift
on 4 April 2016 in Menuires (73)

The event relates to the Granges chairlift located on the skiable part of Menuires.

At 12:21 on 4 April 2016, in overcast and windy conditions in which the anemometers of
the Granges chairlift triggered several “strong wind” alerts during the morning, an empty
chair swinging in a gust of wind caught the walkway on pylon P10 and fell to the ground.

The chairlift stopped after the cable derailment detector on the pylon was triggered.

After ascertaining that the cable was not derailed and that damage to the cable and pylon
balance was limited, a visual surveillance was set up and the lift was restarted at a
reduced speed to transport the passengers who were in the other seats to the station. The
immobilisation then the recovery of the customers required a total of about one hour.

Operation of the facility was subsequently halted pending the conclusion of the immediate
investigations and checks.

It resumed on 9 April up until the end of the season with the agreement of the STRMTG,
the State Technical Service in charge of the safety control of ski lifts, with restrictions in
relation to wind speed and subject to weekly checks of the condition of the cable.

The investigation showed that the fall of seat no. 13 was due to the impact and the seat
becoming attached to the end of the support beam of the steps of pylon P10. The impact
was due to the shakiness of the seat under the effect of a strong wind and its protective
bubble inadvertently opening. The attachment was due to the absence of an anti-
engagement guide at the end of the pylon beam.
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This analysis led BEA-TT to make four recommendations on the following matters:
> the rules relating to the use of the installation when it is very windy;

> the information on the strength and direction of the wind provided to the driver;
> maintenance of the bubble locking system;
>

the risk linked to the seats wobbling due to the wind being acknowledged in the gauge
rules and standards.

http://www.bea-tt.developpement-durable.gouv.fr/les-menuires-r247.html
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Telemétro derailment
which occurred on 12 January 2017
in La Plagne (73)

The accident concerns the "Télémétro” cable car which connects the two resort villages of
Plagne Centre and Aime 2000 on the skiable area of la Plagne.

On Thursday 12 January 2017 at 21:04, it was snowing heavily. While the cabin
descending from the cable car went to the right of the pylon P2, the carrier cable escaped
from its support at the head of the pylon. It became stuck in the traction cable’s support
wheels, located underneath. The cab derailed and stayed balanced on the cable. The
installation stopped automatically by triggering an overlapping safety alarm for the traction
and carrier cables.

The driver didn’t realise that the cab and the cable had derailed. He tried to restart several
times to take the two cabins back to the station, and shunted all of the installation’s
security measures to do so. It was not until more than an hour later, following the arrival of
the on-call electrician, and after further unsuccessful attempts at movement, that the line
was recognised and that the derailment was identified.

They decided to evacuate the five passengers present in the cabs. This evacuation was
completed at 0:55. The passengers suffered no injuries.

The Télémétro was then stopped for five weeks to repair the damaged parts of the cab
and the pylon. It was up and running again on the 21 February 2017. The operator then
took several measures to reinforce safety concerning the monitoring and the operating
conditions of the installation. They also initiated a call for projects to modify the design of
the cable car.

The immediate cause of the derailment is the attachment of a part of the car carriage to a
part of the pylon P2. The movement in these two parts becoming attached laterally drove
the carrier cable from its support.

The original cause of the attachment of the two parts was the lateral offset of the
suspension cable at the entrance of the pylon, made possible by the presence of ice in the
bearing housing of the cable, as well as by the geometric misalignment of the support
casing.
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Several factors contributed to this accident:

> design of the vehicle and pylon presenting a risk of derailment in case of ice
accumulation;

> the fact that on that evening, the de-icing instructions for the suspension cable support
at the top of the pylon hadn’t been applied to avoid this risk;

> the slightly angled positioning of the cable supports on the pylon with respect to the
axis of the cable car.

Immediately after the derailment, the driver made several attempts to restart without any
precaution, shunting all the security systems, thus running the risk of doing more damage,
the consequences of which could have been serious. He didn't identify the causes of the
emergency stop before restarting the installation.

The organisational and human factors explaining this risky behaviour relate to the lack of
training, already observed on other cable cars, and the lack of instructions detailing the
checks to be performed for rigorous safety management of this type of incident.

The BEA-TT issued two recommendations relating to the derailing. They concerned:

> handling the Telemétro derailment risk by redesigning the cable car on the cabins and
pylons;

> checking how the derailment risk for all cableways with similar design to Télémétro is
handled, by ensuring the sturdiness of the suspension cable support safety on the
pylon heads.

The BEA-TT issued a recommendation and an invitation relating to the organisational and
human factors regarding the post-derailment operations: They relate to:

> the provision of a formal safety instruction to Télémétro operators specifying the checks
to be made before and after shunting a security system;

> carrying out an assessment of the effects produced by the new regulations applicable
on 1 October 2017, on the training of drivers and, in the event of a deficit, the evolution
towards the requirement of a driving clearance for cable car drivers.

http://www.bea-tt.developpement-durable.gouv.fr/la-plagne-r258.html
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4 -
4.1 -

4.2 -

Summary of the recommendations

Global overview

Fourteen investigations were concluded in 2017. The 14 accidents to which they refer cost
the lives of 63 people.

For four of these cases, the investigations carried out quickly made it possible on the one
hand to determine the causes and circumstances of these accidents and on the other
hand to note the absence of factors likely to lead to preventive recommendations. As a
result, the BEA-TT took the decision to close them in the form of summary sheets
summarising the conclusions of the investigations.

The accidents involved were as follows:

> the fall of a "2300" chairlift passenger on 11 March 2014 in the Peisey-Vallandry skiable
area (73);

> the fall of a "La Logére" chairlift seat on 22 March 2015 at the Crest-Voland-Cohennoz
station (73);

> Collision between a school bus and a heavy goods vehicle on 14 November 2016 on
departmental road 25 in Bavincourt (25)

> Pile-up on 20 December 2016 on departmental road 160 in Sainte-Flaive-des-Loups
(85).

The decision to close the investigations. The overview forms are published on the BEA-TT
website.

Nature of the recommendations

As a result of these 10 reports, BEA-TT made 38 distinct recommendations:

Out of these 38 recommendations,

9 relate to the road sector:

> 6 relate to vehicle layout regulations;

> 2 relate to the awareness of vehicle drivers of the risks incurred because of the lack of
visibility;

> 1 relates to the development of infrastructure around self-service bicycle stations.

1 relates to the river sector

> A recommendation recalling the procedure in force was sent to the company operating
the boat.

14 relate to the railway sector:
3 relate to the improvement of the methods used during the works or tests;
3 concern the development of standards or procedures;
2 aim at improving the training of operators;
2 relate to the performance of rolling stock;
2 relate to the evolution of railway infrastructure;
1 aims at improving feedback for better security;

>
>
>
>
>
>
> 1 focuses on strengthening online recording to help understand the accidents.
8 for the ski liftsector:

> 3 relate to guidelines given to operators, and the strengthening of their training;
> 2 relate to the improvement of installations to minimise risks;

> 1 relates to the modification of the regulations;

>

1 relates to the improvement of a manufacturer’s technical documentation;
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4.3 -

> 1 relates to the verification of the good coverage of a particular risk (icing of the
suspension cable support) across all facilities sensitive to this risk.

6 relates to guided transport
> 1 concerned improvement to infrastructures;
> 2 relate to the improvement of instructions for operators;

> 2 concern the improvement of the operators' processes, internally or in cooperation
with external actors;

> 1 deal with regulation and its support for effective implementation.

Recipients

Seven of the recommendations mentioned above were sent with the same wording to
several recipients, so the total number of recommendations received by recipients was 63,
i.e. 17 for rail transport, 16 for road transport, 1 for river transport, 21 for guided transport
and 8 for ski lifts.

Follow-up action planned by the recipients

Article R. 1621-9 of the Transport Code stipulates that the recipients of recommendations must
inform the director of BEA-TT within 90 days of the action they intend to take in response
and, if applicable, the time required to implement it. Their replies are published, as are the
recommendations themselves.

Out of the 63 recommendations issued in 2017:

> 52 were accepted and their implementation confirmed, in some cases setting a
deadline;

> Responses to 11 of them have still not been received from the recipients involved.

> 5 recommendations for which there were no replies from the recipients but a ministerial
press release was published

Note that BEA-TT is not authorised to supervise the operational action actually taken in
response to the recommendations issued.

By law or de facto, an external authority takes charge of monitoring this implementation
beyond simply the collection of information on the intentions of recipients by BEA-TT.

With regard to the main rail transport players, this monitoring is carried out by the National
Rail Safety Authority (EPSF)‘in accordance with EU directive 2016/798 of 11 May 2016
and national transfer texts.

DGITM’, the central administrative division of the ministry of transport or the STRMTG"
(Ski Lift and Guided Transport Technical Department), a service that is part of the DGITM,
monitors the implementation of the recommendations by their other recipients.

Term provided in the glossary
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APPENDICES

Appendix 1: EPSF table showing monitoring of the implementation of rail transport
recommendations issued by BEA-TT

Appendix 2: STRMTG table showing monitoring of the implementation of guided transport
recommendations issued by BEA-TT

Appendix 3: STRMTG table showing monitoring of the implementation of ski lifts
recommendations issued by BEA-TT

Appendix 4: BEA-TT organisational chart and institutional texts
Appendix 5: Glossary
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Appendix 1: EPSF (National Rail Safety Authority) table showing
monitoring of the implementation of rail transport
recommendations issued by BEA-TT
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Appendix 2: STRMTG (Ski Lift and Guided Transport Technical Department)
table showing monitoring the implementation of guided
transport recommendations issued by BEA-TT
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Appendix 3: STRMTG (Ski Lift and Guided Transport Technical Department)
table showing monitoring of the implementation of ski lift
recommendations issued by BEA-TT
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Appendix 4
BEA-TT organisational chart as on 1/01/2018

Jean Panhaleux
Director

Bernard Briend
General Secretary

/ Laurent Arth

Eric Conti Head of division Marie-Eugénie Mariou

Head of division Executive secretariat

Dominique Bouton
XXX Road investigator
Guided transport
investigator

Eric Schoenhenz
Road investigator

Sonia Rousseliére
Accounting,

Fr'ar.:;ois.e Blondel André Chazeau Human resources
Rail investigator Road investigator
Patrick Planel Legal adviser

Rail investigator XXX

River investigator

Institutional texts

European Directives No 2004/49/EC of 29 April 2004 and No 2016/798 of 11 May 2016

French Transport Code: articles L. 1621-1 to L. 1622-2 and Articles R. 1621-1 to R. 1621-
26

French Tourism Code: article L. 342-8 making the following applicable to ski lifts: Articles
L. 1621-1 to L. 1622-2 of the Transport Code.
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Appendix 5: Glossary

YV V V ¥V ¥V V V

DGEC: Directorate general for energy and climate

DGITM: Directorate general for infrastructure, transport and the sea
DSR: Road safety and traffic delegation

EPSF: National rail safety authority

FNTV: Nation federation of passengers transports

LC: Level Crossing

RFF: French rail network, the body managing the national rail network until 31
December 2014

» RFN: national rail network

> SANEF: North and east France motorways company

> SNCF: French national railways company, a rail operator and, until 31 December 2014,

vV V ¥V V V V

delegated body in charge of managing the national rail network
SNCF Mobilités: rail company in the SNCF group

SNCF Réseau: body in charge of managing the national rail network
STRMTG: Ski lift and guided transport technical department

TER: Regional express train

TGV: High-speed train

UNECE: United Nations Economic Commission for Europe
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Téléphone : 01 40 81 21 83
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