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Channel Tunnel Safety Authority

Inquiry into the fire on heavy goods vehicle shuttle 7539 on 18 November 1996.
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Chapter I

Before the fire people, rolling stock, system and resources
Fx 75 —2

KEUHTD, Ax B, VAT L KORY Y —2A

People on duty
53]

1. The number of people on duty at 21.20 hrs on 18 November 1996, when the loading
of the incident Heavy Goods Vehicle shuttle commenced, was as follows:

- The employees involved in the loading of the shuttle train: two positioners, two
marshals, four chockers, one liaison agent and the driver of bus taking Heavy Goods
Vehicle drivers to the Amenity Coach.

* The crew of the incident train, comprising the driver, the Chef de Train and the catering
steward.

+ Nine people on what was to become the evacuation train(this included an extra crew
member compared to the normal complement).

+ Six people on duty in a fully staffed Rail Control Centre, with one person on duty in
the Standby Rail Control Centre on the French side.

 Fourteen fire-fighters on the French side and eight on the United Kingdom sidel,
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making up a fully staffed First Line of Response team.

* One person on duty in the United Kingdom Fire Equipment Management Centre and
one in the French Fire Equipment Management Centre, representing the usual staffing
level.

+ An inspector, a sergeant and five Constables on duty in the Longport Police Station,
the Inspector and four of the Constables making up the team on the communications
Service Tunnel Transport System vehicle.

+ Two security guards on duty in a building near the French entrance to the tunnel, a
third person on patrol with his dog and a fourth guard monitoring access to the Service
Tunnel.
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Trains and Train Movement

HIHL & Sl HELT

2. When the loading of the incident train commenced at 21.20 hrs there were four trains
standing at platforms in the United Kingdom terminal: two Heavy Goods Vehicle
shuttles and two tourist shuttles. There were seven trains at the platforms in the
French terminal: four Heavy Goods Vehicle shuttles and three tourist shuttles. Two

trains, one Eurostar and one Heavy Goods Vehicle shuttle were in Running Tunnel
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North, and two were in Running Tunnel South; one Eurostar and tourist shuttle.
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Fixed Equipment
[i5] 7E A

3. At the shift change at 15.00 hrs on 18 November 1996, the outgoing Equipment
Management System controller reported on the status of the fixed equipment,
indicating that there was no failure in any system requiring the imposition of
operating restrictions. The two undersea crossover doors which would be closed in
normal operating mode, were however, open at the time that the incident train

entered the tunnel.
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Composition of the Incident Train

HHSNE O

4. The incident train was made up of:
* the leading locomotive.
» one Amenity Coach.
- a front rake of fifteen carrier wagons with a loader wagon at each end of the rake.
+ Arear rake of fourteen carrier wagon with a loader wagon at each end of the rake.
* a rear locomotive.
The shuttle load identifying the types of cargoes being carried by the Heavy Goods

Vehicle is shown in figure 5.
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4. The incident train rolling stock had undergone, at the correct dates, all of the normal
maintenance operations set out in the maintenance procedures and was not under
any operating restrictions. It had been recorded, however, on 15 November 1996, that
there was important leakage of air at the top of the windscreen of the driving cab of

the leading locomotive and that this caused ear ache when passing the crossovers.
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Composition of the Evacuation Train

ERES | HE DAL

5. The evacuation train was a tourist shuttle, in normal service with passengers on
board, and of standard composition: a front locomotive, a single deck rake, a double
deck rake and a rear locomotive. The rolling stock had been subject to normal

maintenance at the required dates and all elements were in working order.
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Service Tunnel Emergency Team and Rescue Vehicles
P—E R bR DBEAT — L L KR

6. Only one electric maintenance vehicle containing two people was in the Service

Tunnel when the fire was discovered. Otherwise, the entire fleet of Service Tunnel
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Transport System vehicles, four five vehicles, two ambulance vehicles, and one
communications vehicle in each terminal, was fully operational and available at their

respective terminals.
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Public Emergency Services
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7. In Kent, all police, fire and ambulance resources necessary for a predetermined
response to an accident in the tunnel, were available. In the Pas de Calais region,
the Fire teams were fully staffed and the Emergency Medical service had five

paramedic units available at the stations in Calais, Boulogne, St-Omer and Dunkirk
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CHAPTERII
The sequence of events

A X MIEF

Railway operations

P g

Loading and Departure of the Incident Train
FHINEORRIAS EFEH T AL

1. The 29 Heavy Goods Vehicle loaded on the Incident train 7539 passed the toll booths
in the French terminal between 19.28 hrs and 20.32 hrs on 18 November 1996.
Because of a strike by some Eurotunnel staff, the lorry were held for between 57 and
112 minutes in the lorry park from 19.00 hrs to 21.00 hrs. The loading of the lorries
onto the Heavy Goods Vehicle shuttle took about 20 minute from 21.20 hrs to 21.40
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hrs.
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2. The incident train left the platform at 21.42 hrs, reached a speed of 66kph and then,
having travelled some 1500m, stopped in response to signal in order to maintain the
required minimum distance from the preceding Heavy Goods Vehicle shuttle train
(4km), departed at 21.38 hrs. This stop lasted 32 seconds. The incident train then
moved off and entered Running Tunnel South at 57pkh at 21.48 hrs. Figure 6 shows

the position of train in both running tunnels at that moment.
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3. Astheincident train passed, two security guards on duty in a building approximately
600m from the tunnel portal, saw a fire beneath a lorry on a wagon somewhere in
the middle of the second rake of the incident train. They immediately informed their
supervisor, who transmitted the information on to the Terminal Control Centre in
the French terminal. The Terminal Control Centre in turn informed the Rail Control
Centre at 21.49 hrs, more than one minute after the train had entered the tunnel.Two
other security guards, a dog handler and guard at the entrance to the Service Tunnel,

also saw the fire.
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The Journey in the Tunnel
ko RV NDELT

4. At 21.49 hrs, he in-tunnel fire detection station located at kilometer maker (also
known as kilometer point and abbreviated to PK) 5913, transmitted an unconfirmed
alarm to the Fire Equipment Management Centres. The incident train had then
travelled about 2200m into Running Tunnel South. Between 21.50 hrs and 21.52 hrs,
four further in-tunnel fire detection stations, of the five which are located between
PK58 and PK51, sent unconfirmed alarms to the United Kingdom Fire Equipment

Management Centre.
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5. Meanwhile, at 21.51 hrs, the Rail Control Centre informed the driver of the incident
train that there was the possibility of a fire on-board his train, which would be
diverted to the emergency siding in the United Kingdom terminal. At the same time,
the driver received an unconfirmed alarm on his cab display indicating that there
was a fire in the rear locomotive. By this time the incident train was travelling at
140kph, and the tourist shuttle which was later to form the evacuation train 6518,
had entered Running Tunnel North.
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6. At 21.52 hrs, train 4899, which was a single locomotive with only the driver on-board,
entered Running Tunnel South behind the incident train. At the same time, the Rail
Control Centre informed the United Kingdom Fire Equipment Management Centre

of the possibility of a fire on the incident train and of the resulting decision to divert
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it to the emergency siding in the United Kingdom terminal. A few moments later, the
driver of train 4899 encountered smoke in the tunnel of sufficient density to make

him slow down.
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7. At 21.53 hrs, a confirmed alarm appeared at Chef de train’s work station, indicating
that there was fire on the rear locomotive. Simultaneously, the first confirmed alarm
issued by the in-tunnel fire detection station at PK 5015 was received in the Rail
Control Centre, by which time the incident train had travelled 10km in Running
Tunnel South. On receipt of this alarm, the Rail Control Centre transmitted a general
message to all trains in the tunnel to slow down to 100kph and ordered the closure
of the Piston Relief Duct dampers. The one at PK3531 remained open, later allowing

smoke to enter Running Tunnel North.
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8. Tourist shuttle train 6523 entered Running Tunnel South at 21.54 hrs. The Rail
Control Centre instructed the driver of train 4899 to make a controlled stop, 1.e. using
normal breaking, adjacent to a cross-passage door. The speed limit in Interval 2 of
Running Tunnel North was reduced to 100kph (see figure 3). This action reduced the
speed limit displayed in the drivers’ cabs of all trains travelling in that interval, and
led to emergency breaking on the evacuation train 6518 through the action of the
Automatic Train Protection. At that time the evacuation train was travelling at
139kph. The incident train was still travelling at 140kph. The Rail Control Centre
switched on the main lighting in Running Tunnel South and the Service Tunnel.
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9. At 21.55 hrs, train 4899 stopped at PK5685. The Rail Control Centre prevented the
entry of any further trains into the tunnels and set the speed limit at 100kph in
intervals 4 and 6. The incident train slowed to 100kph and, at 21.56 hrs, its driver
saw a warning light on his cab display indicating the opening of the principal circuit
breaker in the train’s rear locomotive. At this point the incident train was
approximately 1km beyond the French crossover. A few moments later, an empty
Heavy Goods Vehicle shuttle 752 returning to French via Running Tunnel North
passed this crossover, the doors of which were still open. The train encountered thick
smoke which entered the Amenity Coach. The speed limit of 100kph had been

implemented in Intervals 1 and 3.
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10. The Rail Control Centre activated the closure of United Kingdom crossover doors at
21.57 hrs. At the same time, chef de train of the incident train received a major alarm
on his display indicating a fault with the props or the bridging plates, together with
indication of other system failures. Simultaneously, the stop lamp was illuminated
on the driver’s cab display. The Rail Control Centre sent a general message informing
all trains of the fire and requesting that they keep any dialogue with the Rail Control

Centre to minimum.
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After the Incident Train Stopped
DM 1 L7214

11. The incident train made a controlled stop at 21.58 hrs adjacent to the cross-passage
at PK 4131. Figure 6 shows the position of all trains in the tunnel at that time. The
driver of the incident train was unable to see the number of the cross-passage door
because of the thick smoke which had almost immediately enveloped the front
locomotive. The power supply from the catenary was lost four seconds after the train
stopped. The Chef de Train informed the Rail Control Centre of the alarms he had

received and confirmed that the incident train had stopped.
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12. At 21.59 hrs, the Rail Control Centre requested train 7533, immediately ahead of the
incident train, to reduce speed to 30kpm. At that point train 7533 was adjacent to
the United Kingdom crossover. Tourist shuttle train 6527 and Eurostar 9059, which
were ahead of train 7533 and close to the United Kingdom portal, continued their
journeys at 100kph. The driver of the incident train informed the Rail Control Centre
that he had stopped and lost power. Tourist shuttle train 6523 stopped 2km behind

train 4899 in response to the signaling system.
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13. The driver of the incident train then attempted to leave his cab but was prevented
by thick smoke. At22.01 hrs, informed the Rail Control Centre that he was unable to

leave his cab to organize the evacuation of passengers because the smoke was too
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dense. A second attempt by the driver to leave the cab, this time using his respirator,
also failed. Smoke began to enter the Amenity Coach. The Chef de Train then opened
the rear door of the Amenity Coach in an attempt to locate the cross-passage. This
resulted in a significant amount of smoke entering the Amenity Coach and, unable
to find the evacuation route, the Chef de Train immediately closed the door and
decided to keep everyone on-board the incident train until the arrival of the

emergency services.
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14. Because of the fire, the administrative telephone network between the United
Kingdom and France failed at 22.02 hrs. The concession radio was still available but
was overloaded with traffic. The Rail Control Centre ordered the driver of train 6523
to go to the rear locomotive of his train and prepare to reverse out of the tunnel. The
driver of the incident train informed the French Fire Equipment Management
Centre at 22.03 hrs via the concession radio that he was in his cab, that there was
too much smoke outside to leave, that the passengers were in the Amenity Coach and

that he did not know exactly where he had stopped.
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15. At 22.04 hrs the Rail Control Centre activated the closure of the French crossover
doors which Heavy Goods Vehicle shuttle 7532 had just passed. This train
encountered dense smoke which entered the Amenity Coach. At the same time,

Eurostar 9059 left Running Tunnel South. Train 752 left Running Tunnel North two
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minute later. At approximately the same time, the driver of train 6518 indicated the
presence of smoke at about the mid-point of the Running Tunnel North and at 22.08
hrs, train 6527 left Running Tunnel South. At 22.09 hrs, the driver of the incident
train spoke to the Rail Control Centre again in order to find out where the rescue
teams were. The Rail Control Centre received a confirmed fire alarm from the in-
tunnel fire detection station at PK 4746 in Running Tunnel North, together with a
‘command not executed’ alarm for the French crossover doors. The Rail Control

Centre activated the closure of Air Distribution Units serving Running Tunnel North.
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16. The Rail Control Centre instructed the driver of train 4899 to evacuation to the
Service Tunnel at 22.10 hrs. The driver of train 6523 informed the Rail Control
Centre that he was in his rear locomotive, that the signals in the cab authorized a

speed limit of 100kph and that there was no traction power.
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17. At 22.11 hrs, the Rail Control Centre remotely activated the opening of cross-passage
doors situated at PKs 5689 and 5651 in order to evacuate the driver of train 4899 to
the Service Tunnel. The Rail Control Centre activated the Supplementary
Ventilation System in Running Tunnel South in the United Kingdom to France
direction at 22.13 hrs, but the fan blades were left at zero pitch. As a result, the
Supplementary Ventilation System had no effect on the movement of smoke in the
running tunnel. Train 7532 left Running Tunnel North, and at 22.15 hrs the Rail

Control Centre instructed the driver of train 6518 to make a controlled stop adjacent
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to the cross-passage at PK 4132 so that his train could be used as an evacuation train.
The Rail Control Centre remotely closed cross-passage doors 5689 and 5651, and
reactivated the catenary in interval 5. At 22.16 hrs the Rail Control Centre closed
the Air Distribution Units in the area of the incident in Running Tunnel South
between PKs 3687 and 5539, and at 22.17 hrs it disconnected the catenary power in

interval 5.
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18. The Rail Control Centre reconfigured the supplementary Ventilation System at 22.20
hrs, putting the fans to the predetermined setting blowing from the United Kingdom
to France. At 22.21 hrs the Rail Control Centre opened cross-passage doors 4101 and
4131 and then instructed train 6523 to reverse out of the tunnel as soon as traction
power was re-established. By looking through the window of the Amenity Coach, the
Chef de Train on the incident train was able to see the arrow pointing towards the
cross-passage door and the light in the tunnel. He decided, in conjunction with the
catering steward, to take advantage of the ‘bubble effect’ and evacuate the passengers.
The Supplementary Ventilation System was functioning normally at 22.22 and had
started moving the smoke along Running Tunnel South towards France. At 22.32 hrs,
train 7533 left Running Tunnel South and arrived at the United Kingdom terminal
at 22.39. Train 6523 left Running Tunnel South and reversed to the French terminal.
At this point there were, therefore, only three trains left in the tunnel, the incident
train, the evacuation train and the single locomotive 4899 which was 4km from the

French portal in Running Tunnel South.
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Evacuation

E

19. The driver of the incident train and 26 passenger were boarded on wagon 3 of the
evacuation train at 22.42 hrs, the side door of the wagon being closed at 22.52 hrs.
The driver reported an acrid smell of smoke in Running Tunnel North. The Chef de
Train noted smoke putting from a Piston Relief Duct. Following verbal authorization
from the Rail Control Centre, the evacuation train moved off at 23.04 hrs. At 23.11
hrs, the driver reported thick smoke to the point of zero visibility, and that he could
smell smoke in his cabin as he passed the French crossover. Some smoke entered the
front loader wagon adjacent to the wagon where a number of the evacuation
passengers were located. This activated the fire alarm and led the crew of the
evacuation train to speed up the longitudinal evacuation from wagon 3 to the next
wagon. The evacuation train arrived at platform 7 in the French terminal at 23.24
hrs.
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FIRE-FIGHTING AND RESCUE OPERATIONS
H KB K OB 5 )
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Alerting Actions and Initial Responses
TI—=T 4TIV a s EPHIRE

20. At 21.50 hours the French Terminal Control Centre notified the Fire Equipment
Management Centre in the French terminal that a fire had been seen on the last
train no enter the Running Tunnel South. The United Kingdom Fire Equipment
Management Centre was given similar information at 21.52 hrs by the Rail Control
Centre, and was advised that the incident train would be diverted into the emergency
siding in the United Kingdom terminal, the French Fire Equipment Management
Centre being advised of this at 21.53 hrs.
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21. Eurotunnel’s First Line of Response was notified of the incident by the Fire
Equipment Management Centre, and in France the duty officer ordered crews to go
to the mid-point of the tunnel. Here, they would be best positioned, should the
incident train have to make an emergency stop. A team of eight fire-fighters,
commanded by Sub-Officer, left the French Emergency Centre at 21.56 hrs in two of

the Service Tunnel Transport System vehicles.
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22. In the United Kingdom Fire Equipment Management Centre, fire alarm monitoring
equipment indicated the activation of serval consecutive in-tunnel fire detection
stations from the French portal towards the United Kingdom. The First Line of
Response team was not initially mobilized on the United Kingdom side because it
was believed that the standard procedure would be carried out and the fire dealt with
by crew from the Kent Fire Brigade in the emergency siding. Following a discussion

between the United Kingdom Fire Equipment Management Centre operator and the
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Rail Control Centre about the number of alarms activated however, it was decided
that the United Kingdom First Line of Response should also mobilize to the mid-
point. This team, comprising eight fire-fighters under the command of a temporary
Sub-Officer, entered the Service Tunnel at 22.03 hrs.

PE D FEMC Ti, KREHEAIEN, 77 0 AOR—Z A bHEENCHET T, i L
—HOD N RNV NDOKERMAT — a OB Z R LE L7z, FLOR F—2A1%, &)
FEREMCITBIE ST o T, el b ERRE NEITIN, BRY AT
Ty MEBRE D OFFHE N KK ZNIR L T2 B2 DN bTE,
#K[E D FEMC AL —%—& RCC & O TilgamMTo4u72hy, 9Eo FLOR & H AUz H)
BIR&EThHDEREEINT, —HUICEIESORETICHS 8 AOWIKEN LK S Z
DF— AL, 22FF 03 3P —E A F R AT,

23. At 22.02 hrs, the French First Line of Response team, which had only just entered
the Service Tunnel because of 1 km journey from the Emergency Centre to the Portal
and some delay caused by the requirement for each fire-fighter to swipe a card
through a security system, was redirected by the Rail Control Centre to Cross-
passage 4101 in the belief that this was the cross-passage door nearest to the front
locomotive of the incident train. This information was reconfirmed by the Rail

Control Centre at 22.08 hrs, and again at 22.16 hrs.
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24. As part of Eurotunnel’s standard procedures, the United Kingdom Fire Equipment
Management Centre operator sent a facsimile message to the United Kingdom
Terminal Control Centre and to the French Fire Equipment Management Centre
detailing the alerting and mobilization actions to be taken. The United Kingdom Fire
Equipment Management Centre operator then telephoned the United Kingdom
Terminal Control Centre at 22.12 hrs to countermand the final line which had
instructed the Terminal Control Centre to call in the United Kingdom Second Line

of Response.
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25. At 21.57 hrs the French Fire Equipment Management Centre informed the French
Immigration Department (the Immigration police), the French Emergency Medical
Service (the Ambulance Service) and French Fire Command (Fire Service) of the
incident. This alerting include the senior fire officer responsible for the French
Emergency Centre and he requested activation of the pas-de-Calais Emergency
Services’ Channel Tunnel Plan at 22.05 hrs. This activated a pre-determined level of
attendance by the pas-de Calais Fire Brigade, the regional medical services and the
French Police. The decision was notified to the United Kingdom Fire Equipment
Management Centre at 22.06 hrs.
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26. The French First Line of Response team was informed of the presumed location of
the stationary incident by radio messages from the Fire Equipment Management
Centre and the Rail Control Centre and had to rely on message relayed by the United
Kingdom Fire Equipment Management Centre operator. Similar difficulties were
experienced by the French First Line of Response team during their journey through

the Service Tunnel and following their arrival at the incident scene.
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27. On reaching cross-passage 4201, three cross-passages and some 1125m from cross-
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passage 4101 at 22.17 hrs, the members of the French First Line of Response team
on the second of its vehicles noticed swirling smoke within the cross-passage. They
stopped and asked the Rail Control Centre whether they should continue. The Rail
Control Centre confirmed that at 22.18 hrs. They should proceed to cross-passage
4101. Immediately upon their arrival 22.20 hrs, cross-passage door 4101 was opened

by remote control and revealed only smoke, not the incident train.

22 IK§ 17 53\ HAEHEET 4101 726 3 {EOEHEAIGT & HHEAEET 4101 225K 1126m (2T D
k\2$$ﬁf77VWDHDR?%A®XVN%L\L%ﬁMWTﬁE@ZiCWko
B HIFFNEEZ I L, RCCIZETEHIT H_ENE S MBIV, RCC X 22 B 18 131c%
RS Uz, B2 5 1B 4101 1ICHETe R X 72, 5 6 OFIFE L7z 22 K 20 /B4, E#HE
REGURE 4101 1IN FREREIZ K o TR, FHINH TR JEZ T BRI L N R o T,

28. At 22.24 hrs, the Rail Control Centre sent a radio message to the French First Line
of Response team directing them back to cross-passage 4201. At 22.25 hrs, the Rail
Control Centre corrected that instruction and directed the French First Line of
Response team to cross-passage door 4131. This instruction was confirmed by the
Railway Control Centre at 22.27 hrs.
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Location of the Casualties
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29. At 22.28 hrs, on arrival at cross-passage 4131, the French First Line of Response
team found people in the Service Tunnel and advised the Rail Control Centre of the
evacuation of the incident train. Acting on information from one of the Heavy Goods
Vehicle drivers, the leader of the First Line of Response team also informed the Rail
Control Centre that the incident train might have contained a lorry loaded with
polystyrene compound. He also reported his intention to enter Running Tunnel South
to search for the incident train’s driver, who had not yet evacuated to the Service
Tunnel. They found him in his cab and led him to safety at 22.29 hrs. At 22.30 hrs,
having carried out a search of the front locomotive and the Amenity Coach, the

French First Line of Response leader informed the Fire Equipment Management
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Centre that nobody had been left on-board the incident train. With all involved then
in the safety of the Service Tunnel, at 22.34 hrs cross-passage door 4131 was closed
locally by the French First Line of Response team.
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30. All efforts were then directed to the passengers and crew from the incident train,
marry of whom were suffering from shock and the effects of the smoke. The French
First Line of Response team concentrated on supplying oxygen to those suffering
worst from breathing difficulties. They were aided in this by the arrival of the United
Kingdom First Line of Response team at 22.30 hrs.
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31. Before leaving for the incident, the French Fire Commander had asked the Rail
Control Centre to ensure that the Supplementary Ventilation System was configured
to direct the air flow over the front locomotive and the Amenity Coach, towards

France. At 22.25 hrs he reported on the situation to the Sous-Prefet of Calais.
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32. The responses to the initial mobilizing arrangements in France had enabled a

medical team from the Calais Medical Emergency Service: one doctor, one nurse and
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one driver in a Service Tunnel Transport System ambulance, to enter the Service
Tunnel at 22.40 hrs. At 22.42 the less affected passengers and crew boarded the
evacuation train.
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33. At about 22.45 hrs, following an apparent delay of five or six minutes awaiting the
arrival of the Immigration Police, three more Service Tunnel Transport System
vehicles (two fire and one communications) left the French Emergency Centre
carrying 22 fire-fighters, including three officers, under the command of a Fire

Commander.
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34. The evacuation train left for France at 23.04 hrs. The seven most serious casualties
remained in the Service Tunnel where the French team continued with first aid
treatment. It was decided that the United Kingdom First Line of Response would be

responsible for managing fire-fighting and ventilation operations.
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First sight of the Fire
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35. Information was requested by the Commander of the French First Line of Response
about the configuration of the ventilation system and the catenary, and it was decided
by the United Kingdom First Line of Response Commander that a reconnaissance
would be carried out in order to determine the exact location and extent of the fire
on the incident train. Two members of the United Kingdom First Line of Response
team, using breathing apparatus and taking a fire-fighting hose and a thermal

1maging camera, entered Running Tunnel South through cross-passage door 4131 at
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about 22.53 hrs. They moved first to the right where they found the front of the
Amenity Coach and the front locomotive engulfed in heavy smoke. They then
proceeded towards the rear of the incident train where clearer air after cross-passage
door 4131 initially enabled good progress to be made. However, after passing cross-
passage door 4163 they became aware of increased noise and damage to fixed
equipment was readily apparent. Approximately 100m further on, the fire could be

seen roughly in the vicinity of cross-passage door 4201.
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36. The reconnaissance team judged that about five wagons were involved in the fire at
the rear of the incident train. They were by then out of communication contact and
the fire was beyond the reach of their hose. The team therefore returned to cross-
passage door 4131 to report their findings to the team leader. Before leaving Running
Tunnel South they carried out a further precautionary search of the Amenity Coach,
but were prevented from searching the front locomotive cab because it had been
locked. The cab was searched by a second United Kingdom First Kingdom First Line

of Response team shortly afterwards and was found to be empty.
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37. At the same time as the reconnaissance team had entered Running Tunnel South,
the United Kingdom First Line of Response team leader requested attendance of the

United Kingdom second Line of Response which he believed would be ready at the
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United Kingdom portal. This message was received by the United Kingdom Fire
Equipment Management Centre at 23.00 hrs and was relayed to the United Kingdom
Terminal Control Centre. The request was transmitted to the Kent Fire Brigade
Control Room at 23.02 hrs, which was the first notification of the incident received
by the Kent Brigade.
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38. Having conferred with his crew leader, the United Kingdom First Line of Response
team leader in the Service Tunnel decided to mount an attack on the fire on the
incident train from cross-passage door 4163. Before this was effected, the French
Second Line of Response team arrived at the scene at about 23.07 hrs. The French

Fire Commander thereafter took command of the incident.
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Fire-fighting and Related Activities
T K & B ELE )

39. The French Fire Commander organized his resources to take care of the remaining
casualties and to provide a future two reconnaissance team to entre Running Tunnel
South from cross-passage door 4163 and 4201. The team sent at cross-passage door
4201 was unable to enter the tunnel because of the fierceness of the fire at that point,
but the team at cross-passage door 4163, after some difficulty in opening it, was able
to make progress and reported that explosions had been heard and that a significant
fire, described as ‘a lot of flames’, had been seen in the direction of France. This
information was passed to the French Incident Co-ordination Centre and Fire

Equipment Management Centre at 23.29 hrs.
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40. At 23.29 hrs the remaining seven casualties left for France in the two ambulance
Service Tunnel Transport System vehicle. The French Medical Emergency Service
doctors were later replaced by two Fire Brigade doctors. By 23.39 hrs, the French
Fire Commander was able to report the results of the second reconnaissance in
Running Tunnel South to the French Incident Co-ordination Centre. He confirmed
that the fire was between cross-passage doors 4163 and 4201 and that although the
front of the fire could be seen, its extent in the direction of France could only be
estimated. He then ordered French fire-fighting team to take three fire-fighting
hosed into Running Tunnel South via cross-passage door 4163 and one large
diameter hose via cross-passage door 4201, the aim being to extinguish the fire

between these two doors.
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41. At 23.45 hrs, the French Fire Commander reported to the French Incident Co-
ordination Centre that ‘the fire is situated between cross-passage doors 4163 and
4201. The origin may be a Lorry carrying 25 tonnes of polystyrene. Five Lorries can
be seem on fire by the fire-fighting team at cross-passage door 4163. Service Tunnel
Transport System vehicle A12 and A14 have left with five casualties for the French
Emergency Centre’. At about the same time, the United Kingdom Police arrived at
the scene in the United Kingdom Service Tunnel Communications Vehicle and made

contact with the French Fire Commander.
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42. Two Service Tunnel Transport System Fire Appliances, with 24 Kent Fire Brigade
fire-fighters on-board under the command of a Senior Divisional Officer, entered the
Service Tunnel at 23.19 hrs and 23.21 hrs. They arrived at the incident scene at
approximately 23.52 hrs.
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43. The Kent Ambulance NHS Trust was notified of the incident by the Kent Fire
Brigade at 23.20 hrs and thereafter mobilized ambulances and officers to pre-
determined locations. An ambulance Service Tunnel Transport System vehicle with

a crew of two paramedics and two technicians, entered the Service Tunnel at 23.51
hrs.
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44. On his arrival at the incident scene, the United Kingdom Fire Commander and the
French Incident Commander jointly assessed the fire-fighting activity being
conducted from cross-passage door 4163 in Running Tunnel South, .and agreed that
the Incident Commander would direct operations from cross-passage door 4163 and
the United Kingdom Commander from cross-passage door 4201 in order to extinguish

the fire between these two cross-passages (see Figure 7.).
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45. At this stage, the United Kingdom communications and ambulance vehicles, the
latter having just arrived, were moved to cross-passage door 4201 in support of
United Kingdom operations. The crew of the communications vehicle prepared their
equipment to act as a Forward Control Point for the Unite Kingdom emergency
services by providing tactical radio and telephone communications from the incident
site to the Incident Co-ordination Centre. The ambulance was on hand and ready to

receive personnel in the area for any accident or injury.
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46. The two fire-fighting teams initially deployed five fire-fighting jets. Explosions
continued to be heard and severe damage to the running tunnel was observed. This
led the French Fire Commander to request the assistance of a civil engineering

expert.
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47. For approximately the next five hours, the fire was attacked by teams of fire fighters
working in relays. The conditions were very cramped, and the limited access was
made additionally hazardous by fallen debris and damaged fixed equipment.
Footholds were precarious, and the space between the side of the incident train and
the tunnel wall was only one metre wide and covered in rubble. Access was possible
only to one side of the incident train. Having dealt with the wort of the fire between
the two cross-passage doors, the fire-fighters concentrated their jets on the rear
wagons and locomotive. The centre of the fire was extinguished by about 05.00 hrs.
Minor fires were extinguished during the early morning, but smouldering debris

continued to be dealt with until 03.00 hrs on 20 November 1996.
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48. For a period, the fire-fighters were hampered in their efforts by an uncertain and
inadequate water supply resulting from a rupture in the water main and leaking
from flanges at join in the vicinity of the fire. In the early stages of attacking the fire,
this required the number of jets to be reduced to two until the arrival of a Eurotunnel
engineer, who then reconfigured the water flow to avoid the worst of the damaged

area.
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49. The French and United Kingdom Police provided operational assistance during the
incident by securing traffic routes and providing communications links between the
scene underground and the Incident Co-ordination Centre. In France, the Magistrate
was advised of the incident at 00.48 hrs on 19 November 1996, and a representative

of the Judicial Department was on-site at 02.45 hrs on that date.
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Supporting Operations
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50. The emergency teams in the tunnel were supported by strategic and tactical
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commanded structures established under the Channel Tunnel Bi-National
Emergency Plan (see Chapter 1, paragraphs 30-32). The lead nation, France, took
responsibility for the overall management of the operation, requesting such
assistance as it considered necessary from the support nation, in this incident, the
United Kingdom.
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51. In France, representatives of all the main emergency services under the direction of
the Sous-Prefet on duty, who on the night of 18 November 1996 was the Sous-Prefet
of Calais, went to the French Incident Co-ordination Centre in the French terminal.
Here, they managed the tactical response to the incident by establishing
communications with the emergency services below ground, local emergency centre,
the Regional Administrative Centre (Arras), Eurotunnel management centre, and
the Incident Co-ordination Centre in the United Kingdom terminal. The French
Incident Co-ordination Centre was opened at 22.13 hrs, and by 23.00 hrs was in a
position to decide the operational strategy necessary to deal with the casualties and
the fire and to deal with any requests for logistical assistance from the Fire
Commander in the tunnel. The Head of Public Protection arrived from arras at about
23.55 hrs to act Director of the Prefet’s cabinet, and the Director of the Ambulance
Service arrived at 00.20 hrs. The Chief Fire Officer of Kent was coincidentally in
Calais at the time of the incident, and was therefore able to act as liaison office for

the United Kingdom emergency service between 00.55 hrs and 03.35 hrs.
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52. At the United Kingdom Incident Co-ordination Centre, senior Police, Fire and
Ambulance Commanders came together to direct United Kingdom operations in
conjunction with Eurotunnel’s on-call Co-ordinator and an Equipment Management
System operator. Their task was to provide the resources requested by the French
authorities, and to maintain support for United Kingdom personal committed to the
incident through additional resources and equipment. The Kent Police and
Eurotunnel representatives were at the Incident Co-ordination Centre first, but were
joined later by teams from Kent Fire Brigade and the Kent Ambulance NHS Trust
shortly afterwards. The Incident Co-ordination Centre was opened at about 22.00
hrs on 18 November 1996 and was fully operational by 23.45 hrs. Due to the failure
of the administration telephone lined, difficulties were experienced in making
contact with the French Incident Co-ordination Centre. In fact the Rail Control
Centre knew at an early stage that the internal telephone system had filed but this
information was not given to the Incident Co-ordination Centre until much later.
Contact was eventually made at 00.06 hrs on 19 November 1996 and again at 00.48
hrs, when the French Incident Co-ordination Centre advised that no additional
United Kingdom resources were required. Full communication were established by
01.00 hrs. The United Kingdom Incident Co-ordination Centre was unable to obtain

information from the Fixed Equipment Management System monitor.
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53. Strategy Command Centre were established by the Load Nation at the Pas-de-Calais
prefecture in Arras and by the Support Nation at Kent Police Headquarters in
Maidstone, known as Gold Command. The Poste de Commandement Fixe, under the
leadership of the Deputy Director of the Prefet’s Cabinet, was responsible for keeping
the national authorities and ministers informed of progress and developments and

for providing information to the public and the media.
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54. By 00.30 hrs on 19 November 1996, the fire-fighting resources available in the United
Kingdom terminal comprised 10 fire appliances and 40 fire-fighters, including 4
senior officers. By 00.49 hrs, four fire appliances and two ambulances were being
loaded on-board a rescue train provided by KEurotunnel in readiness for
transportation to the incident via Running Tunnel North. As there was no
acknowledgement from the French Incident Co-ordination Centre that these
resources could be committed, the senior Fire Officer in the United Kingdom Incident
Co-ordination Centre decided at 00.49 hrs that they should be unloaded from the
rescue train and transferred to the Emergency Centre. Other vehicle had already
been mobilised in the Emergency Centre to carry personnel, smaller items of
equipment and refreshments to the incident via the Service Tunnel, and the 16
United Kingdom fire-fighters and two Officers, with supplies and equipment, entered
the Service Tunnel at 02.05 hrs in electric cars and lightweight maintenance Service

Tunnel Transport System vehicles. They arrived at the incident at 02.51 hrs.
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55. At 01.52 hrs the United Kingdom Incident Co-ordination Centre was notified by its
French counterpart that the rescue train could proceed. The train was therefore
reloaded and departed at 02.48 hrs, carrying 6 fire appliances and 24 fire-fighters. It
suffered from electrical power pick-up problems during the journey, and only arrived
at the scene of the incident at 03.42 hrs. It was unloaded some time later. In France,
approximately 37 additional fire-fighters went into the tunnel between 02.30 hrs and

05.30 hrs on 19 November 1996, to relieve the crews who had first attended.
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Resource Commitment
HEDHRH

56. Over the entire duration of the incident, some 233 French emergency services’
personnel were mobilized from 31 rescue centres. The United Kingdom commitment,
as Support Nation, was also considerable with a total of 209 Fire Brigade Personnel,

24 Ambulance personnel and 50 Police Officers involved.
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Train and rail equipment
Bl E & L— L3
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The train involved was an HGV shuttle made up of an electric locomotive at each end,
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an AMC, and a combination of loader and carrier wagons. It is described in detail at

paragraphs 87 to 100.

BE L Xl s D BB AR B, AMC, o —4— (FAIAH) Exx U7 U I OMAE
bEnn725 HGV ¥+ ML TLT-,
5 87 TH~5 100 HHIZFHHAFEHR STV 5,

Event preceding the incident

FERTO Ok
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The lorry was being driven to France transporting material comprising rolls of
corrugated paper, brown paper, empty wooden boxes, sheeted cardboard and also a chair.
The driver had located the lorry that morning after 09:00 hrs in Twickenham, closed and
sealed the load compartment at about 10:30 hrs and started the journey to the Channel
Tunnel at approximately 11:00 hrs.
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The journey by road to Channel Tunnel was reported as uneventful. The driver did smoke
during the journey. He finished his last cigarette near Ashford and disposed of the

remains by throwing them out of the cab window.
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The lorry passed through the toll area at 12:45 hrs (11:45 hrs BST). Apart from a short
period (when he left it to obtain some money), the driver remained with the lorry until
he drove it onto the penultimate carrier of the shuttle on platform 10 and joined the bus
to take him to the AMC.
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The staff responsible for loading the train secured and inspected the lorries in the normal
manner and observed the departure of the shuttle as required by Eurotunnel’s operating
procedures. They did not note anything out of order with the shuttle or the lorries being

carried.
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Before the shuttle ensured the tunnel, smoke had begun to emerge in discrete puffs from
the top of the load compartment of the lorry. This was recorded by an unmonitored
security camera located some 100 metres from the entrance to the tunnel and facing

towards the tunnel.
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Event during the incident

FHEDOH DA R b
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The first detection of smoke was by fixed tunnel smoke detector station (SD) SD08
located at CPD1626 in the Running Tunnel North at 13:30:31 hrs. Detector stations are
numbered from the UK portal and given even numbers in the Running Tunnel North.
Detector stations SD12 at CP1990 and SD14 at CP2214 similarly detected smoke at
13:32:39 hrs and 13:33:10 hrs respectively. The locations of the smoke detector stations

are shown at Figure 2.
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In accordance with Eurotunnel’s operating instructions, at 13:31 hrs the Railway Control
Centre (RCC) sent out a verbal general call to all trains to reduce speed to 100 km/h on

receipt of the first smoke detection.
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At 13:33:20 hrs the RCC supervisor issued instructions to stop Mission 7370 with the
intention of evacuation and at 13:34 hrs the RTM controller instructed Mission 7370 to
carry out a controlled stop. Immediately afterwards, at 13:35 hrs, all trains were verbally

imnstructed to reduce speed to 10 km/h.
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From their respective fire equipment management workstations, the FDC mobilized the
French and UK First Line of Response (FLOR).
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The EMS Controller started the process of isolating the two running tunnels and
preparing the tunnel ventilation system to deal with an evacuation from a train in the

presence of smoke.
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56



41

Meanwhile, at approximately 13:30:45 hrs, the Chef de Train received an indication on
the control panel in the AMC of a fire alarm on his shuttle and advised the driver. The
driver did not advise the RCC of the activation of the alarm on the shuttle. The Chef de
Train then closed the AMC’s ventilation dampers to prevent any smoke entering and
walked through the AMC warning the lorry drivers that an evacuation was likely. On
the Chef de Train’s return to the AMC control panel, the driver confirmed to him that he
had been instructed to make a controlled stop and would do so once the shuttle had

cleared the ‘go zone’ through which the shuttle was passing.
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As soon as the driver was certain he had passed fully through the ‘go zone’, he brought
the shuttle to a stand at CP3050 at 13:40 hrs (Figure 3). After receiving a call from the

RCC authorizing an evacuation, he assisted the Chef de Train with the process.
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The Chef de Train ensure that the position of the train and the conditions in the tunnel
were suitable for a safe evacuation to be made and then led the lorry drivers through the
cross passage to the service tunnel. The driver checked the AMC was empty and advised

the Chef de Train who carried out a head count.
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At 13:49 hrs the Chef de train advised the RCC by telephone that the shuttle had been

evacuated and the CP could be closed.
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At 13:48 hrs trains in the Running Tunnel South were permitted to increase speed to 60
km/h to enable them to clear the tunnel quickly.
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Consequence of the fire

KIEEDRER (FER)
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No passenger of staff were injured during the incident.
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Damage to the tunnel infrastructure was confined to the immediate area of the fire over
a length of approximately 12 metres. Cables running along the tunnel wall were
damaged. The overhead catenary sustained damage as the copper contact wire parted.
The tunnel lining immediately above the fire was penetrated to a depth of 30 mm, which
was just sufficient to expose the steel reinforcements, but did not cause the dislodgement

of large concrete sections.
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The lorry concerned was destroyed by the fire (Figure 4). The lorry immediately behind
it suffered detective damage to the plastic covering over the refrigeration unit (Figure
5); the lorry ahead sustained light damage to the rear involving distortion to the

registration plate, rear lights and mud flap (Figure 6).
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The carrier wagon transporting the lorry suffered slight distortion of the floor and
damage to the roof, lighting and load indicators operated by the brake equipment.
However, it was not enough to cause an unsolicited application of the brakes. The wagon
could still be hauled from the location of the fire by rail. After an examination in France
by Eurotunnel rolling stock staff, it was declared fit to the UK. It was the only wagon
damaged.
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Commercial services were formally suspended in both running tunnels at 14:04 hrs and

the railway affected in the UK and France advised.
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Event following the fire
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Evacuation to the portal
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The service Tunnel Transport System (STTS) vehicles were used to transport the

evacuated passengers to the French terminal reaching it at 16:15 hrs.
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Firefighting
1%
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The UK FLOR reached CP3050 at 13:54 hrs. They attempted to investigate the fire from
CP2974 towards the rear of the shuttle at 14:27 hrs, but the presence of dense black
smoke immediately made this impractical. At 14:36 hrs access was gained through
CP3012 in the centre of the shuttle and a request made for the catenary to be earthed.
The EMS controller confirmed that the catenary was isolated but not earthed.
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The UK FLOR observed a fire towards the rear of the shuttle at 14:39 hrs and prepared
a fire hose from the hydrant in CP3012 pending the earthing of the catenary.
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At 14:40 hrs the UK FLOR requested the transfer of control of the tunnel to the

emergency services. This is the implementation of the Emergency plan ‘BINAT.
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Earths were applied at the UK tunnel entrance and mid-point at 15:40 hrs to enable fire
fighting to start.
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At 16:05 hrs the FLOR confirmed that the fire had been extinguished. BINAT was
withdrawn at 17:03 hrs.
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The supplementary Ventilation System (SVS) was switched off and the ventilation

returned to normal at 17:03 hrs.
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Restoration of service
F—EZDEIH
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On the withdrawal of BINAT, commercial operation were resumed in the Running tunnel
South with a flight of 5 Eurostar trains travelling from the UK to France entering the
tunnel at 17:29 hrs.
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Interval 6 and 2 in the Running Tunnel North were opened to traffic successively during
the early evening.
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After the shuttle had been removed, repair work was undertaken in Interval 4 in the
Running Tunnel North which was reinstated at 16:15 hrs on 22 August 2006 and normal

working resumed.
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Because of damage to the catenary close to the UK end of the shuttle, it was agreed that
the shuttle could be returned to the UK by running it forward to France, around the
terminal loop and back through the Running Tunnel South. A diesel rescue train reached
the French end of the fire-damaged shuttle at 21:25 hrs. After the side had been
examined by RAIB inspectors and the condition of the train checked by Eurotunnel
technicians, the incident train was hauled to France at 23:12 hrs, reaching the French

terminal at 00:45 hrs on 22 August.
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Upon its arrival in France, the shuttle was moved into the maintenance shed for
inspection prior to it starting its return journey. At this point the French local
government authorities instructed that the incident wagons, and those on either side, be

retained in order that they could be examined by the police.
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On the following day, 22 August, the RAIB and BEA-TT were given access to the

impounded wagons in order to carry out an initial examination. That day it was agreed
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with the sous-prefet that the wagons could be returned to the UK for more detailed

forensic analysis. This movement subsequently took during the night of 26/27 August.
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The evacuation

E
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The Chef de Train and driver organized the evacuation of passengers from the AMC to
the service tunnel. As the amenity coach of Mission 7370 had been positioned adjacent
to a cross passage, the evacuation was straightforward and accomplished in
approximately four minutes. The exact timing of the evacuation is not known, but
confirmation of the shuttle’s stopping position was obtain at around 13:41 hrs. After
finally checking that no-one had been left in the AMC and taking a headcount of people
evacuated to the service tunnel, the Chef de Train confirmed that everyone had been
evacuated safety at approximately 13:49 hrs.
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There were no injuries sustained by anybody during the evacuation, which was
accomplished in accordance with the procedures. At no time during the evacuation were

the crew aware of the presence of fire or smoke in the tunnel or on their shuttle.
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Events following the evacuation
WEFER DA X2 B
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This section contains details of the key steps taken from the time that evacuation of

passengers and crew was completed to the point at which normal operations were

resumed through all of the tunnel intervals. It includes details on the overall

management of the incident and the tactical intervention of the team deployed to fight
the fire on the HGV shuttle.
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Exit of passengers and train crew from the service tunnel
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173 The Key timings in the evacuation of passengers and crew from the service tunnel

to the French terminal are summarized in Table 9.
P—BERA RN RUNET T AL = I FIAA~OREEFEENPRET DICHT > TOEHE
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Time Event Comment
13:49 evacuation into Service Tunnel complete
EMS Controller asks for STTS vehicles to be made available to Early decision to use the
13:59 evacuate passengers and crew from tunnel to the French terminal STTS for evacuation
Confiemation from MCC to the EMS controller that sufficient vehicles | Two vehicles and drivers
14:22 were available required
14:40 Vehicles despatched from the French terminal to the tunnel
14:48 Two STTS vehicles through airlock into tunnel
c.15:20 STTS vehicles arrive on site for evacuation
STTS vehicle depart for the French terminal with all evacuated
passengers and crew on board except the driver of Mission 7370 who
c.15:25 | remained on site in case it was necessary for him to move the shuttle
c.16:05 Two STTS vehicle through the airlock
total evacuation time
c.16:15 STTS vehicles arrive at French terminal c.2.5 hours

Table 9: Key event in the evacuation of crew and passengers out of the service tunnel
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Fire fighting
E1]
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The UK FLOR was the first firefighting team to arrive on site at 13:54 hrs. The FLOR

comprises 4 fire fighters with emergency equipment travelling in an STTS vehicle.
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There was no sign of a fire in the vicinity of CPDs 3050 and 3088 when they were opened
at 14:02 hrs to enable the UK FLOR to inspect the train. At 14:15 hrs the UK FLOR
requested that both those CPDs be closed as they were moving to CP 2974 to investigate
the situation there. At 14:27 hrs CP2974 was opened for the UK FLOR who found smoke
but no flames. The CP was closed at 14:29 hrs.
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BINAT, the process of alerting all resources that an incident is to be declared bi-national

rather than local, that resource are expected to be required from both sides of the
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Channel and that bi-nationally agreed procedures are to be implemented, was initiated
at 14:40 hrs. In the event of BINAT being declared in connection with an incident on the
UK side of the frontier, it is the responsibility of Kent police to alert the French civil
authority of a BINAT declaration.
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Although the catenary had tripped at approximately 13:41 hrs, and had been kept
electrically isolated, KF&RS requested that it be earthed before fire fighting started. The
head count had confirmed that all passengers and train crew had been evacuated to a
place of safety. Since the fire remained confined to the running tunnel there was no
danger to life. Consequently, KF&RS were unwilling to expose their fire fighters to the
increased risk posed by the absence of earthing in accordance with their risk assessed

procedures.
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The catenary was earthed by Eurotunnel staff by applying local earths close to the fire
on the French side and at UK portal. At 15:41 hrs the EMS confirmed this to the UK
FLOR. The UK FLOR responded that they would start fire fighting and reported at 16:05

hrs that the fire had been extinguished and smoke clearance had begun.
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BINAT was withdrawn at 17:03 hrs.
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5.1 Events prior to the detection of the fire
K SAFHHT O H kS

5.1.1 Loading of mission 7412
7412 B OFE A IA S

The rake that is to form mission 7412 arrives at the UK terminal at 15:10 hrs, after
having already made several trips between the United Kingdom and France for most of
the day. The rake is in the normal configuration with the amenity coach located
behind the leading locomotive. The driver and chef de train on mission 7412 are
performing their first trip of the day on this shuttle. The chef de train who is handing
over alerts the new chef de train to the fact that door 3 in the amenity coach is
defective and has been isolated. The loading plan for mission 7412 specifies that there
is a light utility vehicle (van) to be placed on the first wagon loaded (the 4th wagon in
the rake) Eurotunnel’s rules stipulate that the first vehicle on a shuttle must be a HGV.
The van therefore has to be swapped with the HGV following it. This change results in
two short vehicles being positioned one behind the other. They are permitted by
Eurotunnel's rules to be loaded on the same wagon instead of being loaded on two
different carrier wagons as originally specified. Consequently, all the vehicles on the
first half-rake are displaced from wagon no. 6 onwards and wagon no. 15 is empty.
Mission 7412 starts loading at about 15:20 hrs. A total of 27 freight vehicles are loaded
(see Figure 37). One of the vehicles, carrying dangerous goods that had to be declared
on arrival at the terminal (see Section 4.2.1), is now on wagon no. 12 instead of wagon
no. 13.The loading information is not amended in the ISIS database. Loading takes
place without incident, apart from the fact that the driver of the first of the two light
utility vehicles (a Peugeot refrigerated van), loaded on the fifth carrier wagon, was not
able to put out his headlights. Having been informed by the loading agent, he lifts the

van’s bonnet for a few seconds to try to disconnect the battery, but is not able to do so.
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The headlights remain on although the rear lights are off. The driver of this van then
goes to the minibus to be transported to the amenity coach. Believing that the
headlights have been turned off, the loading agent declares loading finished. 29
passengers are taken from their vehicles to the amenity coach by minibus. The rake
therefore leaves with 32 people on board, counting the 3 crew members (chef de train,

driver and the member of the catering staff).
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5.1.2 Travel through the tunnel
[N VA el

Mission 7412 departs from the UK terminal, as planned, at 15:36 hrs. On departure, it

is subjected to a visual inspection by two agents de feu (fire officers) from the loading
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team, for any sign of fire or other hazard. The shuttle enters Running Tunnel North. A
video-surveillance camera located just inside the tunnel portal confirms that the
headlights of the first vehicle on the fifth carrier wagon (the refrigerated van) were on
when mission 7412 passed by. The shuttle travels without incident, until

approximately 15:54 hrs.
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5.2 Detection of the fire and stopping of mission 7412
K DR & 74125 O Ik

5.2.1 On board the shuttle
¥ MVN

In the amenity coach
TA=T 4 a—FH

Shortly after mission 7412 has passed the mid-point of the tunnel, the chef de train
hears an unusual noise which only lasts for a very short time (later he will describe it
as a dull bang, a “boom”). It is not unusual to hear noises from the shuttle while going
through the tunnel: he does not see any reason to be alarmed. At about 15:54 hrs, an
audible smoke alarm coming from the last loading wagon sounds and is confirmed by a
display on the chef de train’s workstation. Through the window of the door at the end
of the amenity coach he sees flames which seem to be coming from a road vehicle
located at the front of the shuttle. In accordance with Eurotunnel procedures, he
reports the fire to the driver of mission 7412, using the intercom, and closes the
ventilation dampers in the coach; as he is expecting a decision to stop the train and
evacuate the passengers he tries to advise the passengers that they are going to be
evacuated to the service tunnel. This information is difficult to convey as several

passengers do not speak English. However, several passengers are already aware of
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the fire as some have heard the alarm and have also seen the flames through the
window in the end door. After about a minute, the chef de train realises that the
shuttle is not slowing down; he therefore contacts the driver again to tell him that he
can see the fire and that the shuttle must stop. The chef de train and some of the
passengers see that the first road vehicle on the shuttle (a HGV) is outlined against the
flames, giving the impression of a major fire burning behind that vehicle and/or on the
vehicles immediately behind. The crew and passengers also hear several explosions.
The source of these explosions cannot be determined with certainty, although it is
probably connected with the explosion of tyres and or fuel tanks20. While the shuttle is
slowing down, the chef de train, assisted by the catering agent, hands out breathing
masks to the passengers. In accordance with Eurotunnel procedures, the chef de train
tries to show the passengers how to use a breathing mask. The passengers are agitated
and some of them are gathering in the central aisle of the amenity coach, thereby
creating a blockage between the chef de train at the rear of the amenity coach and the

catering agent at the front.
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In the driver’s cab

JEILTAE

At about 15:54’30”, the driver of mission 7412 is first alerted to the fire by the message
from the chef de train. In accordance with Eurotunnel’s procedures, he tries to contact
the rail control centre (RCC), but neither the track-to-train radio nor the concession
radio are working. He continues travelling at normal speed (140 km/h) because
Eurotunnel procedures stipulate that he must have permission from the RCC before
stopping the shuttle. However, in the event of a total loss of radio communications in
the tunnel and if there is a danger for passengers with the need to stop, the driver
must perform a controlled stop and evacuate the locomotive. The notion of need is not
defined, nor is the time for which the driver must try to contact the RCC before
deciding to stop. In particular it should be specified whether the activation of a fire
alarm involves the need to stop or whether it is possible to continue until the fire is
confirmed. He continues trying to contact the RCC, but in vain, and does not hear the instruction
given at about 15:57°30”° by the RTM controller ordering all trains to slow to 100 km/h (see
Subsection 3.5.3.3). After having been contacted for a second time by the chef de train one minute
later, the shuttle driver decides to stop the shuttle without waiting for an order from the RCC. At
about 15:58 hrs, the RTM controller manages to contact mission 7412 and orders a controlled stop.
At that moment the shuttle is approaching CP 4898 and is travelling at less than 30 km/h. The driver
decides to perform a controlled stop beside that cross-passage. At about 15:58°30, the driver stops
the shuttle in the position stipulated, with the driver’s cab window beside the controlled stop marker.
At this stopping point, he can see the marker indicating PK 49 but has not spotted the number of the

Cross-passage.
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20
This statement is confirmed by the results observed in fire tests on vehicles carried out
by Eurotunnel in 1992 and by the experience of the fire-fighters.

ZOfERIE, 1992 FFlZ 2 — 1 R RV K o TE A7z Bl o kKGR TR S ek
K& HPEREOBRIZE > THERSNATND

5.2.2 In the rail control centre
RCCW

At 15:54'21”, the fire detection (FD) controller receives a “fire” alarm coming from the
detector located at cross-passage 4132, followed 22 seconds later by a “smoke” alarm at
cross-passage 4202. The FD controller alerts the rail control centre (RCC) Supervisor of
a first alarm and then of a second alarm. The Supervisor does not announce these two
alarms to all of the staff in the RCC. According to Eurotunnel procedures, he should have
made these two announcements. However it was of little consequence as the controllers
had heard the message from the FD controller to the Supervisor. The FD controller
continues to monitor the fire and smoke alarms in the tunnel, some of which have been
triggered as mission 7412 passes by. At 15:55’15”, the Supervisor announces that the
freight shuttle must stop and the evacuation of passengers and crew must take place.
The purpose of this announcement is to trigger several actions by the RTM and EMS

controllers (see point 3.5.3.3).
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The EMS controller
EMS = btur—7

At 15:56’10”, the EMS controller has finished:
- putting on the lighting in the tunnel;
- closing the piston relief ducts connecting the two running tunnels;

- adjusting the normal ventilation system in the service tunnel.

15564y 10 A2, EMS 22> b —F 3 FOZ L 2Kz 7,
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The RTM controller
RTIM=>btr—7

At 15:5730”, the RTM controller has finished:

- taking steps to prevent any new train from entering the tunnels,

- instructing all of the trains travelling behind mission 7412 in Running Tunnel North
to stop,

- instructing other trains travelling in the tunnel (including mission 7412) to limit their
speed, first to 100 km/h, and then to 10 km/h.

At 15:58 hrs, he instructs the driver of mission 7412 to perform a controlled stop beside
a cross-passage in order to proceed with the evacuation. At that time the driver had

already decided to stop and his shuttle had slowed to 30 km/h.
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The Supervisor

i

The Supervisor monitors the actions of the three controllers during the initial phases of
the incident, as specified by the Eurotunnel procedure. In reality, given the number of
actions performed by the controllers at the same time, it is not realistic to believe that
he can supervise each of their actions.
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5.3 Notice to the emergency services
B A — A~ A

When the first fire alarm goes off, there is a UK first line of response team (UK FLOR)
carrying out a routine patrol in the service tunnel. It is approximately 15 km from
mission 7412. The FD controller contacts them at 15:55 hrs and asks them to go to the
site where the alarms have gone off (interval 6). Immediately afterwards, the FD
controller contacts the French FLOR team, which is in the emergency centre (FEMC),
near the French portal, and sends them into the tunnel. At 15:56 hrs, he calls the Kent
Fire & Rescue Service and informs them of the incident. He then contacts the South
East Coast NHS Trust (ambulance service) to inform them of the fire in the tunnel.
Shortly afterwards, the Kent Police control centre calls him, trying to get more
information following a call from Eurotunnel. These three calls take about 7 minutes.
It takes this long because he has to give the information and make sure that the nature
and location of the incident have been correctly understood three times (once for each
of the emergency services). The process is faster on the French side because the
emergency services are notified by the “stationnaire”, a fire-fighter stationed in the
French FEMC.
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5.4 Evacuation of mission 7412 to the service tunnel
74125 DO —1 2 b gLkt

5.4.1 Stopping and first reactions of the passengers

R HUC X D RE D IHRA DS

The shuttle stops at 15:58 41”; straight away, there is smoke surrounding the amenity
coach, but it does not get inside as the chef de train has closed the coach’s ventilation
dampers. At this stage, the chef de train does not know when the cross-passage door
will be opened, nor, moreover, whether the shuttle has in fact stopped beside a cross-
passage. He is not therefore able to give any reassuring information to the passengers.
In any case, his ability to communicate with the passengers is limited because many of
the passengers are wearing breathing masks and the chef de train only speaks English
(his French is very limited). Furthermore, almost 60% of the passengers come from
countries where the language is neither English nor French. There is no pre-recorded
announcement available to cover this situation. At about 16:01 hrs, the driver transfers
control of the shuttle to the chef de train. After that time the driver can only move the
train once he has received a new authorisation from the chef de train. Some passengers
are starting to get agitated. Because of the density of the smoke around the amenity
coach it 1s impossible to see through the windows. One of the passengers tries to open
the front right-hand door of the coach and finds that he cannot open it as it is locked.

During an evacuation, the Chef de Train would normally be positioned at this door
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through which evacuation would be expected to take place. On 11 September 2008, he
has been unable to reach this door because of the number of passengers standing in the
gangway and leading vestibule.Some passengers open the front left-hand door
manually, using the emergency control, as the chef de train has not released the
normal opening system. Five passengers leave by that door onto the maintenance
walkway and head towards the front. One very quickly comes back into the amenity
coach.
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5.4.2 Evacuation of the passengers still in the amenity coach

TA=T 4 aA—FIZEFFFH L TV DR OREHE

At 16:01’22”the door of cross-passage 4898 opens. The air bubble effect (see section
3.2.6.1), plays its part and the smoke is moved away for some metres on either side of
the door. Through a side window in the amenity coach, the passengers see that the
cross-passage door is open. Although the driver has stopped the shuttle correctly at the
place indicated by the stop marker, the front right-hand door of the amenity coach is
approximately 4 metres past the cross-passage. The cross passage is opposite the first
window in the amenity coach. This incorrect position is due to an error in document

ORT2/0001 describing the controlled stop procedures. The document instructs drivers
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to stop with the side window of the cab beside the stop marker. This does not result in
the amenity coach evacuation door being opposite the cross-passage. Although the chef
de train has called to the passengers to follow him and leave the amenity coach
through the rear right-hand door, they instead break the glass of the first window
using a hammer provided for that purpose. The holes made by the hammer are not big
enough for a person to pass through. One of the passengers kicks most of the remaining
glass out of the window. It is approximately 16:03’30”, twenty-five passengers and the
catering agent evacuate the amenity coach through this window in approximately two-
and-ahalf minutes. Some of them cut themselves on bits of glass still in the window
frame and others suffer bruises when they fall onto the walkway. The chef de train
leaves the amenity coach through the rear right-hand door and heads for the cross-
passage by walking along the evacuation walkway. None of the passengers follow him.
After having covered 20 metres in the smoke he enters the area of fresh air around
cross-passage 4898, at about 16:06 hrs. All the passengers who left through the window
are already in the cross-passage or the service tunnel. During evacuation of the
amenity coach on mission 7412, the doors are used as follows:

- door no. 1 is opened by the chef de train and used by him,

- door no. 2 stays closed,

- door no. 3 is locked

- door no. 4 is opened by the passengers and used by five of them; one person quickly
comes back into the coach, the four others head towards the front of the train,

Also, the window beside the cross-passage is broken by the passengers and used by 25

passengers and the member of the catering staff.
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5.4.3 Evacuation of the passengers who left the shuttle prematurely
T ML B R B TSR K Ol

The four passengers who left the shuttle by the maintenance walkway, which on the
other side of the train from the evacuation walkway connected to the service tunnel,
split into two groups. Having started to walk along Running Tunnel North, in the
smoke, towards France, the first group finally turns around and returns to CP 4898 at
about 16:16 hrs, the smoke having been dispersed by the SVS in the meantime. The
second group continues to walk towards France and gets into the service tunnel
through the open door of the next cross-passage (CP 4932), after having spent about 6
minutes in the smoke before it is cleared by the SVS; that door had been opened as part
of the procedure which calls for the opening of two doors at the same time. They have
covered approximately 340 metres in the tunnel. At about 16:26 hrs, they are collected
by a FLOR emergency team deployed to the incident through the service tunnel, and
are reunited with the other passengers who have been evacuated. At 16:37 hrs, all of

the passengers are together at CP 4898.
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5.4.4 Evacuation of the driver of mission 7412

7412538 iR 1 D

When the shuttle stops, the driver sees the PK 49 marker in front of his train. One or
two seconds later the smoke envelopes the locomotive. The driver notifies the RTM
controller that he is at PK 49 but he cannot identify the cross-passage at which he has
stopped because the controlled stop marker is no longer visible?!l. The driver lowers the
pantograph on the front and rear locomotives, shuts down his driving panel and
immediately transfers control of the train to the chef de train, i.e. the chef de train
becomes responsible for the safety of the passengers. The chef de train is thereby
assured that the train will not start up again without his agreement. Normally the
driver must not leave his cab if he cannot see the handrail on the walkway outside. He
must stay in his cab and wait for the SVS to clear the smoke. Because of the density of
the smoke in the tunnel, the driver cannot see the handrail. Although there is little
penetration of smoke into the cab, as time passes the driver starts to worry that
conditions are not improving and decides to evacuate. At 16:04 hrs, he asks the EMS
controller to open the door of the closest cross-passage. The EMS controller tells him
that the cross-passage door is actually open. He puts on his breathing mask and leaves
the driver’s cab at about 16:06 hrs. Because of the low visibility he has to crawl,
holding on to the handrail for approximately 25 metres and reaches CP 4898 at about
16:08 hrs, around the time when the SVS is starting to clear the smoke.
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The number of the adjacent cross-passage is displayed on each controlled stop marker.

B9 5 SRS S I XS H M I~ — 7 —ICRR S D,

5.5 Management of the shuttle evacuation by the Rail Control Centre
RCCIZ LD v MR B

5.5.1 The RTM controller
RTM=> te—>

The driver informs the RTM controller that the shuttle has stopped at PK 49. The RTM
controller passes the information to the EMS controller.

s EE Y v PABPRA9TEIE L Z EZRTM = b r—J(Z@MAT 5, RTM=a ke
— 71X, ZOEHREZEMS=2 Y b —F 12T,

5.5.2 The Supervisor
TR ey

Only knowing the PK at which mission 7412 has stopped, he looks for the
corresponding cross-passage number in the tunnel pocket book22. This takes about two
minutes. He concludes that the relevant cross-passage is CP 4898. He tells the EMS
controller. During this search, the Supervisor is not able to supervise the actions taken
by each of the controllers in the rail control centre and, in particular, the very

important actions such as the rapid activation of the SVS.
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5.5.3 The EMS controller
EMS=> fu—7

While waiting for the number of the cross-passage where mission 7412 has stopped, the
EMS controller starts the SVS fans in order to push the smoke back towards the rear of
the shuttle.At 16:00’52”, the two fans at Sangatte have received the command to start
in blowing mode and the two fans at Shakespeare Cliff to start in extraction mode.
When the Supervisor has informed him of the cross-passage where the shuttle has
stopped, the EMS controller opens first the door of CP 4932 (located beyond the front of
mission 7412) at 16:01'14” and then the door of CP 4898 (beside mission 7412) at
16h01°22”. Mission 7412 has stopped for almost three minutes.

741275 A5 1k U T B RESTE E a 7o, EMS= v hr—Z 13, M2 T v ML OBEBIC
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77 0%, WKTE— KT LE T, BEEN T v MO IR L7 E AR 2 12 S
725, EMS=> hu—F%, &I, CP 4932 (74125 ORIHBIINET D) O KT %
16HF01571470IZB< . £ LT, CP 4898DE (74125 D) % 16HF15y22F0ICBI <, 7412
FIXIFESSENF I L E LT,

5.6 Exit of other missions

DS D H [

There are four missions inside Running Tunnel North and three others in Running

Tunnel South when the fire is detected.
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5.6.1.1 Missions in the North tunnel
B 7S ERNVE VIROYIE:)

At 15:54’50”, activation of the “second alarm” screen by the RTM controller
immediately generates a stopping sequence for the following missions. There are three
missions in the tunnel behind mission 7412. Mission 7414 (also a freight shuttle), the
closest, stops at PK 38.64, i.e. approximately 10 km from mission 7412. Missions 6420
and 7420 stop at PK 19.62 and PK 13.34 respectively. Eurostar 9030 is travelling in
front of mission 7412 and leaves the tunnel at 15:56 hrs, before mission 7412 has
stopped. At 16:01 hrs, the RTM controller instructs the driver of the following mission
(7414) to change ends. Then, at 16:05 hrs and 16:07 hrs, he gives the same instruction

to missions 6420 and 7420, to prepare for their evacuation by reversing.

151¢544350f012, RTM=2ay hu—Z12 k% I2&BO7 7 —2A) WD T 77 4 7{EICZ &
0. BEHBICHEBIIHEIEL S — 7 CADERIIVET, FRLNT4125 D% AITIE3H
DINEN B D, wbit\T414%5 (FT2B%Wy v L) &, PK38.64, 772057412505
FI10km TIE LT 5, 642053 KX OMT4205 13 £ PK19.623 L O'PK13.34 TE 1L
Do A— R AZ—9030%51E 741275 DR ZEIT L TE Y . 7412505 1L D RTD 1555657
I bR BH D, 168015512, RTM = > b v —F 13kt D ¥ #7412 5 O iEliz 228
WOHTRE LKZ 5D, £Dtk, 16055 L 1607712, 141364205 & 74207512 [F UHER
wH 2T, WEOKERE T 5,

(R
22 The tunnel pocket book is a document with simplified information on the fixed
installations in the tunnel, covering the areas of track, signalling, catenary and other
installations.
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At 16:16 hrs and at 16:20 hrs, reconfiguration of the electric traction system and
signalling to allow reversal of trains in Running Tunnel North has been completed. At
16:18 hrs, the driver of mission 7414 confirms that he has changed ends. The mission
departs back to the UK at 16:24 hrs after a stop of 27 minutes. At 16:30 hrs, the driver
of mission 7420 confirms that he has changed ends and he leaves for the UK, while at

16:32 hrs the driver of mission 6420 confirms that he has changed ends and leaves in
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turn. In accordance with Eurotunnel’s rules, the RTM controller authorised the
departure of these three shuttles at a speed of 20 km/h to avoid interfering with the
ventilation regime established. They leave the tunnel at 16:40 hrs (mission 7420),
17:02 hrs (mission 6420) and 17:38 hrs (mission 7414).Analysis of the data extracted
from the fire detection system indicates that mission 7414 started to return towards
the UK approximately 40 minutes before the dense smoke reached the place where it
stopped.
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5.6.1.2 Missions in the South Tunnel
FA#RIE b > LN OFI

There are three missions in Running Tunnel South when the fire breaks out.

At 15:55 hrs, the RTM controller puts out a general call to ask trains in both tunnels to
travel at 100 km/h and to close the ventilation dampers on their trains. At 15:58 hrs,
the RTM controller puts out a general call, which now only concerns trains in Running
Tunnel South, to travel at 10 km/h, which will enable the EMS controller to start the
SVS. Mission 6419, a tourist shuttle, is in interval no. 5 while missions 7413 and 7411
are in interval no. 123, and mission 7409 has just left the tunnel. The two missions 7411
and 7413 leave the tunnel at 16:30 hrs and 17:02 hrs respectively. They have travelled
at the speed of 10 km/h as instructed by the RTM controller, although according to the
procedures (speed table), they could have travelled at 20 km/h. This imposition of a 10
km/h speed limit is due to an error by the RTM controller. Mission 6419, a tourist
shuttle, is near PK 50, i.e. approximately 1 km before the point at which mission 7412
has stopped in the other tunnel. Its driver saw a little smoke in Running Tunnel South
when his train passed near to the fire (at 16:05 hrs), and a member of the crew noticed
a burning smell. He reports infiltration of smoke into the South Tunnel at PK 47. At

16:31 hrs, the driver of mission 6419 informs the RTM controller of a rise in
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temperature and asks to increase his speed. The RTM controller tells him to keep his
speed at 10 km/h. At that moment, mission 6419 is at the crossover on the French side,
approximately 4 km from the fire and the speed could have been increased to 20 km/h
according to the speed table (see Annex No. 4).This 10 km/h speed limit is also due to
an error by the RTM controller. At 16:36 hrs, the RTM controller authorises mission
7413 to run at 20 km/h. At 17:21 hrs, a second request is made by the driver of mission
6419 to be able to increase his speed in that interval: another refusal is explained,

wrongly, as being due to aerodynamic constraints.
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23 Last interval before the exit from the tunnel on the UK side.
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At 17:35 hrs, the RTM controller authorises mission 6419 (now the last mission still in
the South Tunnel) to travel at 60 km/h. This speed should have been authorised from
16:26 hrs, the time when the SVS was configured to ventilate the North Tunnel
alone?4. The three missions?? in the South Tunnel left the tunnel, on the UK side, a
little after 16:30 hrs (mission 7411), a little after 17:00 hrs (mission 7413) and 17:50
hrs (mission 6419). The RTM controller mistakenly asked the driver of mission 6419 to
keep to a speed of 10 km/h for approximately 90 minutes, although Eurotunnel
procedures allow the speed to be increased to 20 km/h once the SVS has been started
(at 16:01 hrs), and then to 60 km/h once Running Tunnel South has been isolated from
the SVS (at 16:27 hrs).
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5.7 Evacuation of passengers and crew to the French terminal
T T ADHE = FIA~DOREK & T B OB

In principle, the passengers on a shuttle that has stopped inside the tunnel should be
evacuated from the service tunnel by an assisting shuttle that is sent into the other
running tunnel for that purpose. This shuttle enters the Running Tunnel South at
16:52 hrs. The PCO incident coordination centre decides that the passengers should be
evacuated by vehicles in the service tunnel; this decision has the advantage of not
having to open a CP door to Running Tunnel South and therefore having to close a door
to Running Tunnel North. The assisting shuttle is therefore stopped at 17:00 hrs at CP
5877, from where it returns to the French terminal at 17:29 hrs. A first STTS vehicle
takes 15 passengers to France at 17:45 hrs and a second transfers the other 14 at 18:30

hrs. The three crew members were taken out in a service car at 18:44 hrs. Two hours
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and 46 minutes elapsed between mission 7412 stopping and the last person on board

that shuttle leaving the tunnel.
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5.8 Organisation of rescue

ReBh DA

A few minutes after the initial alarm, the rail control centre (RCC) asks for the
Eurotunnel senior management team. In accordance with Eurotunnel’s own emergency
plan, a senior manager quickly arrives at the RCC (16:13 hrs) while the Poste de
Commandement Opérationnel (PCO) (French incident coordination centre) was being
set up. At 16:25 hrs, the bi-national emergency procedure is started (BINAT Go). At
16:35 hrs a head fire-fighter arrives and takes stock of the situation. The PCO is
functioning, although does not take control of operations. A first head of emergency
operations (COS) arrives at 16:45 hrs. The sous-préfet of Calais arrives at 17:24 hrs
and the PCO is activated. The sous-préfet assumes the role of Director of Emergency

Operations (DOS).
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(R
24 Tt should be noted that the driver of mission 6419 did not obey the instructions from
the RTM controller and travelled at 20 km/h from the moment he reached interval no.

3 (a little after 16:31 hrs) until the time he was authorised to travel at 60 km/h.
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25 Mission 7409 was in the process of leaving the tunnel at the time of the fire.
T409 5 1T K KIE, b RV EBEN DIRERICH - T,

In the UK, as soon as “BINAT Go” was declared, the Kent Police sent an officer to
activate the ICC. On receiving notice of the fire, the Kent Fire and Rescue services
send an officer to manage the emergency services. The National Health Service does
the same to manage the ambulances. Eurotunnel also sends a manager.Inside the
tunnel, the leader of the French FLOR, which arrived on the scene at 16:13 hrs, takes
control of fighting the fire until the French SLOR team arrives on the scene at 16:52
hrs. The commander of that second team then takes the function of commander of

emergency operations, in liaison with the PCO incident coordination centre.
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