WORLD ROAD
22— SSOCIATION
~  MONDIALE
. DELAROUTE
“<\’ 3 IR i

ITA COSUF

ITA Committee on
Operational Safety of
Underground Facilities

3rd European Tunnel Safety Officers Forum 2014
26 — 28 March 2014 Luxembourg

Tunnel Safetx - A |0int Effort
Wotrkshop 3 : Critical Safety Functions

CETV

Jean-Claude MARTIN, CETU, France
3'd European Tunnel Safety Officers Forum - 26 — 28 March 2014, Luxembourg



Presentation schedule

ne context

ne Minimal Operating Requirements (MORS)
ne safety functions

Using safety functions




The context

For tunnels longer than 300 m
French regulatory and institutional framework adopt
a safety management system based on the

Safety
documentation

.. In accordance with the European Directive
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How to define the MORS ?

The events can be classified in two groups :

 In connection with traffic (or environment)

normal traffic

critical conditions

* Relative to the available operating means ...
(equipments — staff)

regular operation

critical operation



How to define the MORS ?
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How to define the MORS ?

 WWe have to define the border between
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How to define the MORS ?

Not too complicated if we consider only one axe :

» the Human means or equipment

~a
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- - andlorequipment. - - - - oo

» the traffic conditions
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How to define the MORS ?

More complicated if we consider :

> Two axes

Human means | ; : : :
- andloreguipment: - P

» Human means and one piece of
equipment oPeRATON 3 S
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» Several pieces of equipment

operation

» Human means and several piece of
equipment
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How to define the MORS

One possibility is to use :

The safety functions

12



Presentation schedule

* Ihe context

 The Minimal Operating Requirements (MORS)

» The safety functions
* Using safety functions

13



Safety functions

Five Safety functions have been defined :

» F1: Preventing incidents/accidents

» F2 : Detection

» F3: Alerts and information given

» F4 : Limiting the consequences of the incident

» F5: Ensuring a return to normal
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Detalled safety functions

F1 Preventing incidents / accidents

F 1.1 Monitoring the tunnel, its equipment and the traffic in it

F 1.1 Monitoring weather conditions, traffic and the external environment

F 1.1 Ensuring safe, comfortable driving conditions

F 1.1 Keeping users informed about traffic conditions
F 2 Detection

F 2.1 Detecting an incident / accident
F 2.2 Classifying the incident / the accident

F 3 Alerts and information given by the tunnel operating body

F 3.1 Alerting the emergency services

F 3.2 Alerting users in the tunnels and at the tunnel portals

F 3.3 Informing users on the network outside the tunnel

F 4 Limiting the consequences of the incident

F 4.1 Minimising the number of users in the tunnel and avoiding further accidents

F 4.2 Limiting escalation of the incident while waiting for the emergency services to arrive

F 4.3 Aiding evacuation, getting users to safety (self evacuation)

F 4.4 Aiding and supporting access and action by emergency services

F 5 Ensuring areturn to normal

Checking the condition of the tunnel and carrying out any necessary emergency work to restore
traffic flows 15




Safety functions

Resources (prevention and protection means)

» Civil engineering » Incident and fire detection
» Tunnel management » Communication
system

» Traffic signs
» Power supplies

» Lighting
» Human resources connected
> Ventilation to the tunnel

» Fire fighting equipment » External human resources
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Relationship with safety functions

Safety

functions

Resources

F1: Preventing incidents/accidents
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F2: Detection
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M1-1 Roadway and emergency stopping lanes

M1-2 walkways

M1: Civil engineering M1-3 Drainage systems

M1-4 Emergency exits - shelters

M2-1 |Sensors and actuators

M2: Tunnel M2-2 Site network

management system

M2-3 Industrial programmable logic controler
M2-4 Transport / transmission network
M2-5 Tunnel control centre (supervision)

M3-1_External power supply

M3-2 Power substations / low voltage master distribution p.
M3-3 Uninterruptible emergency power supply

M3: Power supplies
M3-4 Water supply

M4-1 Normal lighting
M4-2 emergency lighting

M4 lighting M4-3 Emergency-evacuation equipment lighting
M4-4 Marker lights
M5-1 sanitary
M5: Ventilation M5-2 Smoke extraction

M5-3 Emergency exits - shelters

ME6: Fire fighting M6-1 Fire extinguishers
equipment M6-2 Fire pipe and hydrant

M7-1 Close-circuit television

M7-2 Automatic incident detection
M7-3 Smoke opacimeters and gas analysers

M7: Incident and fire = M7-4 anemometers

detection M7-5 Fire detectors (local housings)

M7-6 Fire detectors (tunnel)

M7-7 Break contacts and extinguisher on-off switches
M7-8 Loop-based counting system

M8-1 Emergency telephones
M8-2 Tunnel operator / emergency service radio broadcast
M8-3 User radio relay facilities

M8-4 Mobile telephone broadcasting facilities

M&: communication

Mo-

-

Stop light

M8-2 Tunnel closure barriers
M9: Traffic signs M9-3 Variable message signs

M9-4 Lane allocation signals

M9-5_Safety and evacuation equipment signage

M10-1 Tunnel operator

M10: human resources | M10-2 Patrols

connected to the tunnel M10-3 Trouble shooting team
M10-4 In-house fire service

F3: Alerts and information given
by the tunnel operating body

F4: Limiting the consequences of the incident
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MA11: External human M11-1 Emergency services

resources M11-3 Traffic control centre

M11-2 Law enforcement services
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Using safety functions

Safety =)
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One safety function is reached by
several pieces of equipment :

Function F1.1

By associating several
ressources, the safety
function can be fulfilled
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Using safety functions

One equipment is involved in all the safety functions (power supply)

F1 Praeentng sxcsdenty sCosdents F2 Detecton f : ::""::: :::"‘:_:;f““ Fid: Limiting e E!:Wn of the l:'ICl-’.'ir'i'E - ‘.-:::-“' !

Sﬁ‘ﬁ?fy - Fia1 F1.2. F13 Fia F21 F22 Fi1 . FA2 Faa. | Faa Fi-2 (K] Fad o

E g - - - . . E - E : -

funcﬂnns P F o5l R )R P2 o8 L oF| it

353§§u3§ e girj L E ... 3% | .%8d.

' Resources | H A LA I O N O CH TR | SR 1

r ; 5 5 OO O I O I O (O O O L L R

l: : : :5 18 B | & : 5 B Ef 2q i’i:l: &3 i; {F

N SN § P SOUI A DI SRR SO PR SRR T S0 RS 1 U § U DU N i

- . ¢ (¢ § FproIpd S RS I S *"E'E:

T by nﬁruﬂu-lg-ﬁ'hc-p Hofeahy et . ) :
P—— - B

'U‘Il'\-r-ﬁl'rﬁh Al

. . M2l Sormodrs o schumbon
C e e e e e e e e e - Gl b - - -
- b Tunned . :.I”..' ‘I. [T T ,;rr:';!'rrr.ni:in COCheT
C s e TS L
= " " hid Tranapon | fmeaon netecrs
R D e —
©MLT Entednad poied Sapply :
N UMD Pows subsiston | iw vOREGe Makied Siinbubon §
BN Py F . I
. P PPN oy wmﬂlnwu,njp.w-ﬁ.ﬂr
S R R

We need redundancy

20



Thank you for your attention
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