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Investment

abwork exdensions
* Roling stock renewal

= Mainterance of the assets

* System modermization and automaticn
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Tramway network =3 longer

- 7 extensions opened in 3 years

- 4 metro line extensions currently being
built simultaneously.

Rolling Stock
140 new double deck trains
+50% capacity
170 new trains (iron wheels)
30% energy consumption
70 new automatic tire trains

Bus
- Zero emissions, zero particles,
zero noise bus fleet
- 4500 buses by 2025: 80 % electric, 20 % biogas

Infrastructure

- € 350 million/yr for infrastructure renewal
and modernisation

- Examples:
Line A ballast and rail renewal
Line 5 bridge renovation

XA
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Bl |
| Line 14 construction (1998) |

Line 14 automated system prefigures modam CBTC
(Communication Bassd Train Control}

[reciicas cuaLences |
* Infmstructure designed for performance.
Dvstance batwoen satcrs, Iracks (strasght profde, chain
1}
+ Sadety criteria aliocated on every system component

+ Boardfiracks data transmissicn via Magnetic Locgs
(ATPIATO - Automatic train protection and sutomatic
traim cpsemtion}

+ Capitallzing on SACEM achievements - sncoded
processor, ndustnakzation of B method

* Incvations | Video survedlance by dio

+ Passenger senice (stations, sts¥ presence)

sysioms wih new

COEZIIBUE, LHOMBTOMHH I TS
D, BEHBEL TV 4FHRICHEbhTEBY
Fo ZOICTILEZSACEM (k) L) Ty AT A
DOBTHEBHL. HEMLIC X D 52 N Eln 2 3Em) L
Tl COREHBLEZEINTZIIHD. BR
SEANDOF—E AR, HMWGRERZEEZ F—F )V
TEZLVLERHY L, ZoOM, THhLF—%
TRV L CTORET 5 X ) IR LE Lz, Bl
MR R o 22RO BB %
FAnNTTA4—ICHADE T AT LR EA LA
RLTVHDITEZ TV LI LE L7

2 | ACHEVEMENTS |
| Energy savings

‘Synchronsation of departures and asrivals in stations o
e 1 -genaration of ereegy

Energy save
classac hne, ach

line cpened

30%
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2 | AcHIEVEMENTS |

Line 1 automation |

Built in 1900, Line 1 is the oldest, fastest and most crowded line of
the Paris metro network. It is heavy loaded during rush hours and
also off-peak hours, weekends & holiday periods. In 2003, RATP
launches an automation feasibility study.

Automation of
a 100-year old line without
major traffic disruption

Old infrastructures and specific configuration, implying
+ Renewal of all the signalling equipment

+ Infrastructure adaptation (Energy, tracks, platforms)

+ Curved stations management

NO TRAFFFIC INTERRUPTION

Automatizing a line without traffic disruption implies strong
operational constraints :

+ Work shifts of 3 hours per night
+ Maintenance works “as usual”

+ Mixed mode operation (trains with and without drivers)

XB

2 | ACHIEVEMENTS |

Line 1 automation |

INTEGRATION
conducted by RATP

« System : CBTC, Signalling,
O%‘SC and PSD ¢ "

+ Communication and
passengers information

. sygtem safety demonstration
an

+ Interface management
+ Civil Engineering (platforms) -+ Installation works coordination

+ Rolling Stock + System test & commissioning

| Innovative Solution |

TRACK/PLATFORM INTERFACE
+  Mid-height PSD (platform screen doors)

+ Train/platform gap detectors for the security
of curved platforms

e

sub-systems safety assessment

=TV EE o]Vl Transmission via free propagation radio @ 5.9 GHz

MIGRATION

[ [A=o] [e]n]=Ho] =z VY [o] /[l Purpose : no change in drivers environment
WoR i\ A =:{z10]=h o] Bl * Factory tests, test track in railway center

Social management

+ Retraining some of the

+ New rolling stock, mainly based
drivers to new high skilled jobs

on existing Line 14 train
specifications

+ Anew ATC system (CBTC),
mainly based on existing Line 14 O
& M specifications

+ Benefits of operating an entire
network

+ Same operating organisation as
line 14 which has proved to be a
success

+ Progressive Launching of automated train, one by one, over 13
months

+ Continuous communication strategy for the
passengers

+ Detailed planning of maintenance and project work
areas

XC
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2 | acrpviuMBNTS

New generation GOA2

Eeranonal nees + End user seec]

JraTe : |

= End user reeds spocficabon

* Opertional needs speciication
Savtern e aten

\raertace spwctcaton « atechnical dufingon baseing

RADF flochrical spachcation snd salety
case tagather with RATP and supphers)

= Technical solution | industrial standard
procucts

CHLLOMIE, FRATBRRICBT 5 EREXE
RLTBYET. STTREBEBIIBVTHLY
FT, WEEOAL LT, HWLARLT
BEUIRIZN T LD EMERL T T H T/ —
BWAWALRRELLTEE T, &HEWITNHA L

4 >

WA % 4T 9

VDARY 7 5o TV DR D TY,

2 | ACHIEVEMENTS |

New generation GOA2
(Line 3,5,9)
The first Paris metro GOA2 system was installed in the

70's. Renewal is to be done in the 2000's. RATP invents
the "OCTYS" concept.

Open Control of Trains
Integrated &
Interchangeable System .

MAIN FEATURES

+ transmission via free propagation radioc @ 5.9 GHz B

+ System architecture compatible with international
standards (IEC62-290 & Modurban)

+ Software safety demonstration by
- B Method or "
- Formal proof- innovation

DEPLOYMENT

First implementation on lines 3, 5et 9.

* Levels of functionality suited to operational needs

* Since July 2015, line 5 is equipped with the most comprehensive

version of Octys, with CAB-Signal.

INTERCHANGEABILITY BASIC CONCEPTS

Standardized operational specification
= Same rule-book for all lines

= Compatible with RATP’s operation & maintenance organization

Standardized interface specification
— Standard interface between trainborne, trackside and
data transmission systems (no air-gap interface)
= Functional interfaces with rolling stock, Signalling, PSD and OCC.
Allows to separate CBTC contracts from other system contracts
Independence from suppliers

= For system evolutions : line extensions, rolling stock fleet extension
or renewal

- For future upgrades

Obsolescence management

= Anticipation for technology changes within the life cycle of the
system

XD
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3 | ADVANTAGES of Ausomarted metro |

3 kinds of improvement
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Extend line 14 ]

ST e T

+ 2edensons in 2003 and 2005

85 seconds headway since 2014
workd recoed

* 2 more cngolng extensions, nerh
and scuh : ine will b 3 times
fanger

* With the extenscns, iraing will be

wpgraded from six to sight cars o
face the b ren
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4 I FEATURES / CHALLENGES ]

Automatize line 4 |

New additional challenges lie in Line 4 automation
compared to line 1 automation

+ North/south backbone of the Paris metro )
* 13 km, 29 stations

+ Connected to ALL metro lines (13) and suburban
lines (5)

+ Sudden peeks in traffic demand
Touristic areas, 3 major railway stations (TGV)

« 20 heaviest traffic after line 1

K
+ 2types of trains coming from line 14 + one new train
Several interfaces to infegrate

LINE EXTENSION IN PARALLEL WITH THE AUTOMATION
« A 2km extension with 2 new stations to be opened in 2020

RECENT OPERATING CONTROL CENTRE

+ OCCwas comlguterised in 2001, featuring evolved
functionalities for “drivers management”
to be maintained during mixed operation phase

SENSITIVE INFRASTRUCTURE

+ Tunnel and tracks beneath the river Seine : strong infiltrations to
be treated before automation

« Fragile platform structure to consolidate for screen doors

REDUCED SCHEDULE

1 year less than for line 1

HE
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