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Safety regions in The Netherlands
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Tasks of the IFV / Lectureship Transport Safety

The IFV is a national knowledge and education centre, which supports safety regions for:
fire service
medical assistance in incidents
disaster and crisis management.

The Lectureship transport safety is part of the IFV

Goal is to improve safety transport of
goods on the road, water, rail and through pipelines
passengers on the road, water and rail

Special attention for tunnelsafety and alternative fuels

Emphasis on risk management and emergency response
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Tunnels In The Netherlands

24 road tunnels managed by Rijkswaterstaat

22 road tunnels managed by local or provincial
government

11 rail tunnels managed by ProRail




Legislation on tunnel safety

Construction

Legislation: Building Act
Requirements: 1 hour fire resistance for land tunnels /

2 hours for underwater tunnels

Installation
Legislation: Law on Tunnelsafety (based on European guidelines for tunnelsafety)
Requirements: standard technical equipment for (national) road tunnels / QRA for tunnelsafety

Organisation
Legislation: Law on Safety Regions — crisis management on governmental and operational level
Requirements: emergency response possibilites for fire brigades and crisis health care )
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Key safety factors

Only one way tunnel tubes (no two way traffic in 1 tube)

Ventilation system

Measures for self-reliance / evacuation: short distance between emergency exits
(100m) & 24 h traffic control which can give instructions for tunnel users

VEILIGHEIDSINSTRUCTIEKAART TUNNELS

Effective emergency response
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What happens in case of
fire in a tunnel?




MTM-system detects reduction of speed caused by
congestion. Signs automatically set to 70 and 50 km/h
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CCTV (camera’s) automatically show the location of the
emergency. The operator presses the emergency-
button.
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maximun level and the smoke will be drained in the
direction of the traffic




Preparing the escape route:
Overpressure ventilation and
lighting are switched on.




Lighting is switched N
5 to maximun level > h
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8 Ventilation-system within the side

tube is set to the support mode.




Contour lighting and beacon

above the door is switched on




Escape instructions are played

through the speakers




Escape instructions are played

through the radio in the vehicles




Emergency services arrive through

the side tube of the tunnel




Emergency services enter the
incident tube through the side tube
and go upstream through an
emergency exit for further
exploration




After the rescue operation: inspection of the tunnel
equipment and construction;

The repair services arrive for repairs, further
Inspections, etc.
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New fuels — new risks

Hydrogen vehicles
Electric vehicles
LNG — CNG vehicles

Unknown If risks are
bigger, but they ar
different
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Characteristics of hydrogen

Gas

Pressure for trucks: 350 bar

Pressure for passengers cars: 700 bar

Odorless

Flammable

Highly explosive
Much lighter than air

Use in transport: trucks, busses, trains, passenger cars
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Characteristics of electric vehicles

Mostly lithium-ion battery
Risks:

Thermal runaway
Explosions (by fire)

Difficult to control

Electrocution hazard

Release of hazardous gasses
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4. Conclusions and
guestions for research
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Conclusions

We try to be prepared for emergency response in tunnels (construction,
equipment and organisation)

We have developed scenarios / protocols / procedures for new fuels:

(f.e. blow off, vehicle fire, vehicle leakage, transport)

BUT: regarding new fuels, we have not prepared anything yet for
tunnels

No mature legislation on new fuels in tunnels
No data on exact physical proporties of new fuels in confined space and therefore
No scenario’s, procedures or protocols
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Questions for further research for tunnels

Hydrogen leakage will lead to a flammable hydrogen-air cloud. Will this result in a vapeur
cloud explosion, a blast wave deflagration or detonation, heat radiation, a jet flame or a
combination of these? What about the pressure build-up and propagation speed?

How to control a battery fire, which toxic fumes are produced at what amount and at what
speed?

How do these effects influence the safety concept of the tunnel (construction, installation,
selfresue, emergency response)?

Do we need:
new calculations of the QRA for road tunnels?
new CFD models for modelling the combined explosion / fire risks?
new scenarios: gas fire instead of gasoline / diesel fire?
new training models to get the fire brigades fit for the job?

]

)
|s safety taken seriously in the innovation and development of new fuels? e
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