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A complete range of transport solutions

A Tram, metro, suburban/regional, high speed,
_ very high speed, locomotive
ROLLING A E-bus _ _
STOCK A Components: traction, bogie, motor

A Signalling solutions portfolio for urban, main line, freight and
_ mining and digital mobility
SIGNALLING A Sold as products or solutions
A Maintenance
A Modernisation
A Spare parts, repairs & overhaul
SERVICES A Support services

@ A Integrated solutions

A Infrastructure including Electrification

SYSTEMS
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Capabilitiesé. Systems, | nfr
A complete offer

R&D A In-house innovation capabilities for catenary components
A In-house manufacturing of cantilevers, tensioning devices, etc.

A Large multi-disciplinary engineering capabilities

ENGINEERING A Feeding systems, power supply
PROCUREMENT Worldwide suppliers knowledge
Strong frame agreements
CONSTRUCTION A Worldwide experimented project management teams

. A Flexible construction resources
New-build, renewals, A H lant & ool
catenary SR CaVAPIANIBCAIO0ES
rearrangement A Local partnerships

MAINTENANCE A Predictive and corrective maintenance capabilities

(through Services platform) A Modernisation, overhauls, etc.
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Systems Approach on Design Build Basis
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Systemypproasbeingsedcreasinglsailprojectgitntheainmofcreating
bettesystenmsbettavayshugeneratangeturontheeffort/momayested
DesigomaximiZapacliprovBdfety

Thaypefcatenqpgweuppbnaubstatiarchitectumesbedetermingd
analyzousendraffisimulatiansictequire

ADetailgdirschedwlitfrollingtoakharacteristics
AExpecteeiability/Availaitiésystem
AAvailalennectpmmntstheslectrioatwork
APossikikurextensions
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Design Build Approach
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electrificatiddésig@uil@asierthdirstiméenindiforBhaup®Khurj@ection
Sulbystems

A OHElectrifica@@ikV)

Pow&uppl@udtationI)SSSSISP

SCAD&TractiamdNo# raction
SignaltiBgectrommteriock{b¢L; Digit#ixl€ ountedsitomaiilociection
TraiManagersgste(MS)

TelecoSMR OFGystentheCOMystems

Operati@mntr@lent(©@CC)
Associdtdchstruc{@®&Hutsl echniBailildings)

> > > > > > > P

ALSTOM




System Design Based on Simulation Studies

. [ —

Simulation Studies e el | Conditions

Tovding condtion (648 A continuous RIS at Birum 788 Rgh) |

A Perforrme@ompﬁl\standards A 13mirheadway
A Sophisticatedilatidosldsed A SinglraitoDoubkrainatie21
.. Enotr&abel Simtons o paiograpistenary A UPTradkillyoadeshdowirack@oloaded
I ggll\z/lftware A FoNorma&kl&N2scenarios
Il.
v FEA A ImpaofAdjacdRnetwookDFCCHhetwofsr
A SimulatiBesformed E&B
. Powhoadlﬁgmulatmn A MultipleantograptangenentbinatiDiC9)
i. Earthi@dBondiggmulation A Speeti2&mph

ii.  Pow€ualifimulation

iv. EMEMGIimulation

v.  DynanttmulatioitnteractiostwePantograph
an®HE

vi. FinitElemehnaly$msCantilever

A STAARodellifegBuildingisdtructures

Simulation Based System Design 1T First Time in India
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Design / Output Based on Simulation Studies

A TS®WConnected A ContaMesserageheridlartWire
A TS®TSS~6GM .. Contadtire150nm2CopPdver
\ Powu i BRSSP i.  Messeny@el20nm2Coplkagnesium
A Pow&uppipostinging A Cantilever Design : EN 50119 and TSI
A Powe@ualigndUnbalance .
i.  THOBotBurre&tVoltage) . Typtested to .
i, Voltagmbalan@®6@PCC V EN 50118M: 10002 for mechanical
i, PowEactémprovement V EN 50151 for Electrical requirements
A EarthiagdBondi®zheriael 2KAShotircuil Ii.  Suitaléte suitable for high tensioned con
Current lil.  Registration arm design : Suitable for h
. Aeri@larttViréAEW) due to sharp curves
i. Rall A Caten&pan
ii. Crof3ondsdveMastarthed .. 5&metefslax

iv.  RaibotentigithipermissliohtsfEN50121

Designed for Future
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Catenary Power Supply

- 25 kV
HV

\Neg. Feeder

L -AEW
Substation earth RN ~. Catenary

N\
D ERNEEAN o~

2x25kV Power Supply : Used 2" Time in India
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Substation. . £.Classi ¢c Archite

A Each substation is equipped with 2 transformers connected to different
HV phases , in order to reduce unbalance.

A Each transformer supplies a portion of the line.

HV Public HV Public HV Public
Network Network Network
Ph 1-2 Ph 1-3 Ph 2-3 Ph 1-2 Ph 1-3 Ph 2-3

AMonnectedo transfor mer s é.
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New Technologies

V-Connected
Traction Transformer

Control & Relay panel;
IEC 61850 Compliant

Light Weight Modular
Cantilever
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Power Supply

V 2x25kV system for
A Improved voltage regulation
A Increased Traction SpbstagoKGe
A Reduced-semt®n of Contact & Catenary wire
A Lesser inductive effect in the conductor
V Pow@ualigs per IEC &li(and CEA
A Unbalan@mgthin 3@ PCC
A THDon Volta®s%
A THDon Curr@8%
A Poweéiact®0.95 (hag
A Statcor@ynamic Power Factor compensation
V Contrahd Relay Panel
A Compliance to IEC 61850
A Remd@®ntrol, Monitoring and Operation through SC/ 1

V' Providing Bigstem Reliabditylaintainability:

A System to guarantébhommell as degradgii®)ode
operation

Single phase Traction Transformer in V-connection : First Time in India
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LightVeigModul@antilever

Alstomak®@CSModul@antilever composite

. . L. . o sulator
ALigHtVeighdluminium Cantilever
- (ompositeulators and aluobesim

- Aluminiathoy castirfidgsgh strength for Components
- Brongdamps for cojmesr

Tube attachment

. . . . Steady armjgils
AEasier adjustments, installation and malntpmnc |

- Indepenadeistmain€ontact and messenger wire *cr‘:) 24
- Independent adjustment of height by movingmaat. miuc

A Suitable for:

- High Tensioned Contact Wires

Suspension clamp

1200mm Al Steady arm

pbracket

- High Radial Load ) Contact wire clamp
- Higher SpeedskmpbO

Used for the First Time in India (Mainline)
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OHE Foundation Design : Circular Foundation

. g
né C,E i 10mm @ oo, HAST . . [
20 [ 7—%\?’ .,  Design Considerations
z _= LEVEL — %/ Plajel? %&R
i il e ek A Designed as per the Union of International
i . Railwayseport
4160 A Sdeearipgrformance Gnaked prebsareng i
- A Designtedtake the maximum cross traork der
y: f‘gﬁ A Use &feinforcemermtiasies|
— A Use of high steamgitete; M20 against M15
| 252 Advantages over Conventional

A Mechanized Construction / Auguring Possi
A Lesser Concrete

A Occupies Less Space

A Better Service Life of Foundation

ARCircul ar Foundati onso for bot h O
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Construchtethodologies

NevConstruchbethodologieMechanidelingitfRaifoadrrangentaichip@antsn
raiwago(oncrétain))Viringitswvitrautomagasionengdsimultanesitsgimgcatenary
anccontaatireandselbropellptforfmcantileveang)ropperfadlippirancatenary
adjustmanéatrodudedhdirstimenindia
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Mechani zed Constructionf£. Circ

|

Mechanized excavation by Auguring using RRV

A Less Execution Time; Faster Construction

V Auguring Time30-rAthutes/Foundation

'V 180 foundations per day

A Less Manual; Less Manpower; more Uniformity

AS
A Augur mounted on JCB / Excéamatck faidNarea

o
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Mechani zed Construction£. Conc

T> > > >

™ I

Baichi | C Train) t
Hauled by Loco or UTV
No manual lifting or shifting of concrete
Concrelischarging chutes for UP and DN
Design Mix Concrete 7
Better Quality Control; SCADA operated Conplatesijtappe e a
with printableckd

I.  automatic maisturel

ii. fulllautomatic wegysiggm
iii. connectionadmixturevatet

Cube Test : Every 6 Cum of Concrete
Faster : 3@5nins / foundation

Innovation in Construction of Railway Electrification
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