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•• Public companyPublic company

•• Created by the law of March 21, 1948Created by the law of March 21, 1948

•• Subject: Regional Mass Public transit in the greater Paris areaSubject: Regional Mass Public transit in the greater Paris area

•• 42000 work force42000 work force

Identity card

RATP is a public transport operator
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•• Subway: 16 linesSubway: 16 lines
•• 200 km of lines including more than 180 underground200 km of lines including more than 180 underground
•• 372 stations including 343 underground372 stations including 343 underground

•• Heavy Metro network (the RER): 2 linesHeavy Metro network (the RER): 2 lines
•• 100 km of lines with 30 underground100 km of lines with 30 underground
•• 66 stations including 12 underground66 stations including 12 underground

AA-- InfrastructuresInfrastructures

RATP Networks Presentation
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••Electric fan: more thanElectric fan: more than 320320
••Air shaft : more than 360Air shaft : more than 360

••Escalator : more than 600Escalator : more than 600
••Lifts : more than 400Lifts : more than 400

RATP Networks Presentation

AA-- InfrastructuresInfrastructures
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•• Short tunnels between stationsShort tunnels between stations

•• Subway: less than 3000 metersSubway: less than 3000 meters

•• RER: less than 5000 metersRER: less than 5000 meters

AA -- InfrastructuresInfrastructures

RATP Networks Presentation
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AA -- InfrastructuresInfrastructures

•• High occupancy of public areas in the stations.High occupancy of public areas in the stations.

•• The RER: line A more than 1 million travelers/dayThe RER: line A more than 1 million travelers/day

•• SUBWAY: lines 1, 14 and 4, each one > 450.000 t./daySUBWAY: lines 1, 14 and 4, each one > 450.000 t./day

•• ChâteletChâtelet LesLes HallesHalles : 800.000 travelers per day: 800.000 travelers per day
in the metro and RER areas.in the metro and RER areas.

RATP Networks Presentation
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•• High occupancy of the cars:High occupancy of the cars:

•• METRO train: 900 passengersMETRO train: 900 passengers

•• RER train: 3300 passengersRER train: 3300 passengers

•• Tunnels, short time between station:Tunnels, short time between station:
••Subway: less than 90 secondsSubway: less than 90 seconds
••RER: less than 300 secondsRER: less than 300 seconds

BB –– Rolling StocksRolling Stocks

RATP Networks Presentation



RATP Arnaud MARCHAIS, October 26, 2012 -Madrid, SPAIN

Fire safety in complex underground transport infrastructuresFire safety in complex underground transport infrastructures

9

•• High density of network occupancyHigh density of network occupancy
•• 721 trains running at the same time721 trains running at the same time

•• High frequency of traffic:High frequency of traffic:
•• 1320 departures of trains during peak hours1320 departures of trains during peak hours

•• Daily ridership: more than 6,6 millions trips per dayDaily ridership: more than 6,6 millions trips per day

BB –– Rolling StocksRolling Stocks

RATP Networks Presentation
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Fire safety policy : why?

••CouronnesCouronnes

••VincennesVincennes

•• NanterreNanterre

•• SimplonSimplon
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•• CouronnesCouronnes 19031903

•• fire in a rolling stock, 84 fatalities in an underground statiofire in a rolling stock, 84 fatalities in an underground stationn

Fire safety policy : why?



RATP Arnaud MARCHAIS, October 26, 2012 -Madrid, SPAIN

Fire safety in complex underground transport infrastructuresFire safety in complex underground transport infrastructures

12

•• Vincennes 1975Vincennes 1975

•• No victim, six cars in two trains were destroyedNo victim, six cars in two trains were destroyed

Fire safety policy : why?
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•• NanterreNanterre 19851985

•• No victim, one car was destroyedNo victim, one car was destroyed

Fire safety policy : why?
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•• Simplon 2005Simplon 2005

•• No victim, two cars in two trains were involvedNo victim, two cars in two trains were involved

Fire safety policy : why?
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Fire safety policy : which one
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•• Lessons learned integrationLessons learned integration

•• Risk PreventionRisk Prevention

•• Users evacuationUsers evacuation

Fire safety policy : which one
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Prevention

Mitigation

Evacuation

Rescue team

Fire and smoke Risk

Residual risk

Fire safety policy : which one
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FireFire
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Prevention = “transverse” state of mind

PreventionPrevention

RATP answers
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MitigationMitigation

RATP answers
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EvacuationEvacuation

RATP answers

••Handrail and escape signageHandrail and escape signage
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Rescue TeamRescue Team

RATP answers
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••CouronnesCouronnes
•• PreventionPrevention

•• Fire safety requirements for electrical equipmentFire safety requirements for electrical equipment

•• Fire behaviour of materials and componentsFire behaviour of materials and components

RATP answers
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••VincennesVincennes

• Tacking into account smoke fumes and toxicity of the materialsTacking into account smoke fumes and toxicity of the materials

•• Improvement of lighting in rolling stock.Improvement of lighting in rolling stock.

•• Implementation of a smoke evacuation policyImplementation of a smoke evacuation policy

RATP answers
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••NanterreNanterre

• Improvements of RER R.S. using of French Standard, (NFFof RER R.S. using of French Standard, (NFF
1616--101, 16101, 16--102, 16102, 16--103)103)

•• Upgrading of passenger area taking into account smoke fumesUpgrading of passenger area taking into account smoke fumes
and toxicity of the materialsand toxicity of the materials

•• Improvement of lighting in rolling stock.Improvement of lighting in rolling stock.

•• Improvement of seat designImprovement of seat design

RATP answers
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•• SimplonSimplon

–– Improvement of the traction line of this subway trainImprovement of the traction line of this subway train

–– Redesign of the ventilation sectors in undergroundRedesign of the ventilation sectors in underground

–– Definition of a new operational protocols responding to fireDefinition of a new operational protocols responding to fire

RATP answers
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•• Full scale tests with firesFull scale tests with fires

•• 1985, ignition of an illuminated red baton in passenger area1985, ignition of an illuminated red baton in passenger area

•• 2002, ignition of 0.752002, ignition of 0.75 literliter of alcohol in passenger areaof alcohol in passenger area

•• 2009, ignition of a trash bag on a corner seat in passenger area2009, ignition of a trash bag on a corner seat in passenger area

•• 2011 Real scale test with fire in passenger area (TRANSFEU proje2011 Real scale test with fire in passenger area (TRANSFEU project)ct)

RATP answers
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•• Full scale tests with firesFull scale tests with fires

•• In 1985, ignition of an illuminated red baton in passenger areaIn 1985, ignition of an illuminated red baton in passenger area of RERof RER

•• First step in an upgraded passenger areaFirst step in an upgraded passenger area

•• Second step in a genuine passenger areaSecond step in a genuine passenger area
VIDEO 85

RATP answers
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•• Full scale tests with firesFull scale tests with fires

•• 1985, ignition of an illuminated red baton in passenger area of1985, ignition of an illuminated red baton in passenger area of
RER, main results :RER, main results :

•• First step in an upgraded passenger areaFirst step in an upgraded passenger area

•• No spreading of the fireNo spreading of the fire

•• Destruction of Limited surface of the passenger areaDestruction of Limited surface of the passenger area

•• Second step in a genuine passenger areaSecond step in a genuine passenger area

•• Very fast spreading of the fireVery fast spreading of the fire

•• Complete destruction of the passenger area in one carComplete destruction of the passenger area in one car

RATP answers
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•• Full scale tests with firesFull scale tests with fires

•• 2002,2002, ignition of 0.75 liter of alcohol in the passenger areaignition of 0.75 liter of alcohol in the passenger area of aof a
METRO Rolling Stock.METRO Rolling Stock.

VIDEO 02

RATP answers
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•• Full scale tests with firesFull scale tests with fires

•• 2002, i2002, ignitiongnition of 0.75 liter of alcohol in the passenger areaof 0.75 liter of alcohol in the passenger area of aof a
METRO Rolling Stock, main results :METRO Rolling Stock, main results :

–– No additional heat release from the rolling stock materialsNo additional heat release from the rolling stock materials

–– No spreading of the fireNo spreading of the fire

–– No destruction in passenger areaNo destruction in passenger area

RATP answers
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•• Full scale tests with firesFull scale tests with fires

•• 2009, ignition of a BART trash bag on a corner seat of passenger2009, ignition of a BART trash bag on a corner seat of passenger area.area.

VIDEO 09

RATP answers
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•• Full scale tests with firesFull scale tests with fires

•• 2009, ignition of a trash can on a corner seat of a passenger ar2009, ignition of a trash can on a corner seat of a passenger area.ea.

•• Main results :Main results :

–– Short and powerful thermal attackShort and powerful thermal attack

–– No spreadingNo spreading

–– SelfSelf--extinguishingextinguishing

RATP answers
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•• Full scale tests with fires ( TRANSFEU project )Full scale tests with fires ( TRANSFEU project )

•• In 2011, ignition of a continuous flaming source on the floorIn 2011, ignition of a continuous flaming source on the floor
of a passenger areaof a passenger area

•• Characteristics of the flaming source :Characteristics of the flaming source :

–– Radiant flux of nominal value in the range 20 to 25 kW/mRadiant flux of nominal value in the range 20 to 25 kW/m²²

–– Average heat of 75 kW for a period of 2 minAverage heat of 75 kW for a period of 2 min

–– Radiant flux of nominal value in the range 40 to 50 kW/mRadiant flux of nominal value in the range 40 to 50 kW/m²²

–– Average heat of 150 kW for a period of 8 minAverage heat of 150 kW for a period of 8 min

–– The thermal attack is done on the same area (0.7 mThe thermal attack is done on the same area (0.7 m²²))

RATP answers
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•• Full scale tests with fireFull scale tests with fire

•• In 2011, continuous flaming source.In 2011, continuous flaming source.
•RATP answers

t = 0 t = 40 s t = 2 min

t = 8 min t = 9 min t = 10 min
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•• Full scale tests with firesFull scale tests with fires

•• In 2011,continuous flaming sourceIn 2011,continuous flaming source
•RATP answers

t = 0 t = 40 s t = 2 min

t = 8 min t = 9 min t = 10 min
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Conclusion

•• Fire safety in complex underground transportFire safety in complex underground transport
infrastructures, an open ended process whichinfrastructures, an open ended process which
imposesimposes a global approacha global approach toto satisfy the fire safetysatisfy the fire safety
requirements of tomorrow and to increase servicerequirements of tomorrow and to increase service
quality.quality.
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Think global act localThink global act local

Conclusion
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Thank you for your attentionThank you for your attention


