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Rall Engineering excellence.
Powering Mobility.
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Loammaenced opaerations in 19846,
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Specialized, Rall Focused, Indian Multinational

EAFERITISE

A Global Consulting organization with over
=" three decades of specualized Rallway experience.

ﬂ Exeruted F'I"I:leEf_E in 18 cauntriat across 5 Comtinants.
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Late Shn. 1.V, Srinivasan

Hetd, Chief Commercial Manage.
— IR —

Late Shri, H.C. Shrivastava
Retd. Dy. Chiel Enginaer, IR

Late Shri. Arjun Pershad
Retd, General Manager, IR —
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Late Shri. M.P. Sankarnarayanan Late Shri. M.V, Srinivasan Late Shri. M. Raja Rao
— Retd. Member Traffic, Indian Raillway Board - Retd. Chief Engineer, IR

e bkx MD, Ventra Locomotives
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< M. Ravindra 4 = Sunil Srivastava

" Non-Exe Chairman :_ | Managing Directo
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Z V. B. Gadgil BARSYL —e— 42 Manoranjan Pershad
X independent Dirsctor R iRRG ALY '1: s Director Corporate Affairs

N. Madhusudhan Rao
Indepeéndent Director

V. Ramakrishnan
Director — Strateqy
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- PROJECT MANAGEMENT
-
2 + MMRDA-Monaorall Rolling Stock * CMRL Phase | )
Delhi-Alwar RRTS

- * GE-Locomotive Maintenance Facility ¢« CMRL Phass I}

* Nacala Corridor, Africa + Dhaka Metro, Line 6 o G * Mumba Monorail, MMROA

¢ Bijwasan Railway Station * Delhj Metro Phase-|l| « DFCC Khuria-Dadri « KL Monorail, Malaysia

* Kulaura - Shahbapur, Bangladesh
* Colombo Suburban Rall P " s EMLU Faﬂt'!'.l'l"_'f, K.H.npuf . D&M Etrﬂtﬂgy', CMRL
sdiorsl Mot * Major And Minor Bridges, NCR
adural Metro : .
* KRIDE-Maintenance Depots . SOR. anEatna * Capacity Building, Tanzania
* Bhubaneswar Metro « MMRDA-Monorail Evacuation Plan * Pamban Bridge, RVNL e Cliarial Mondrsi

Etihad Rail Phase-ll , UAE * Kavach Implemeantation

Konkan Railway - Self Propelled Car * Vande Bharat Factory, Latur
Mechi-Mahakali Rallway, Nepal

Airport Rail, Bangalore .
* RRTS Corridors, CMRL

—.
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Strategic foresight. Strong foundations.
Hetter projects from the start.

EXPERTISE

I Feasibility Studies (Techno-Economic, Demand Forecasting, Route Planning)
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| Master Plans (Urban Integration, Multimodal Strategies)

| Procurement Support (Tender Documentation, Bid Evaluation)

| Transaction Advisory (PPP Structuring, Concession Agreements)

Qutcome: Informed decision-making & investor confidence
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Nacala Corridor Bintulu Railway Network

Client: Bangladesh Railway Client: Nacala Logistics, Morambigue Client: Bintulu Eﬂfﬂ*famﬂm Authoarity,
dtays

Dhaka-Chittagong Doubling
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Bijwasan Etatinn, Dealhi Panvel Station, Mumbai

New Delhi Railway Station
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Colombo Suburban Railway Bengaluru Airport Suburban Bhubaneswar Metro

Client: Sl Lanka Raliways 1nﬂi:1r:;is::tg ::::lpr:rl:

Hosur-Bommasandra
Client: Govt. Of Odisha Client: Chennai Metro
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humm-ruuﬂ[n Mokl Ralbwiry
Vikas Corparation |

Project con
Re 2.8HLI8 cone

Rofling simck

' Thiruvananthapuram -
Dealhi-Alwar RRTS
Client;: NCRTC Chengannur RRTS (125km)

Client: Mumbai Rail Vikas Corp

3 RRTS Corridors (500km)
Client: Chennail Metro
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> Multidisciplinary Detailed Design (Structures, Systems, Depot)

> Project Management Consultancy (PMC)

= > Contract Management (FIDIC, EPC, etc.)
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> Systems Integration & Testing & Commissioning(T&C)

> Quality Management (QA/QC Systems)

> Safety Assurance (RAMS, Safety Cases)

| Qutcome: On-time, compliant, and integrated delivery
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Delhi Metro Phase |l - GE Maintenance Depot - Bridges of Deen Dyal
OHE and PST Roza Upadhyay-Prayagraj 374 line
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K-RIDE Maintenance Depots

Nepal East - West Railway Detailed Design of Kuluara-
Detailed Design Shahbazpur, Bangladesh
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Pamban Bridge - Vertical Vande Bharat Manufacturing 200km SGR Network,
Lift Sea Bridge Facility, Latur Tanzania

'- .--:l *. '. 1-.. = | . -
il O R R e T
o . e T P

Delhi Metro Phase IV Dadri-Khurja section, Dedicated
Freight Corridor
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l:' %j] > O&M Advisory (SOPs, Strategy Development, Maintenance Planning)

| Q > Structural & Process Audits
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382 > Shadow Operator Support (Pre-commissioning to Stabilization Phase)

> Capacity Building & Training Programs

@ | Outcome: Operational readiness & sustainable performance
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Transport Carporation
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b A Transaction Advisory for
L) Lenders’ Engineer for | : Lender's Engineer for Chennai Manorall
L Hyderabad Metro Owner's E"E‘_“E‘H for Atstom’s Madhepura Factory Client: Metropolitan
- Client: State Bank of India Mumbai Metro Line 1 Client: State Bank of India '
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Quality and Safety

Strategy Development for Eafe‘t]f Audit for Kuala

Business Plan and Asset Techno Economic Study
Integrated O&M Lumpur Monorail Register for Takeover of tor Transportation of Fly Auditing for Khurja-
Client: Chennal Metro Chennai Suburban Rail Ash through Indian Bhaupur of Eastern

Dedicated Freight
Corridor

Railway.
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CMRL PHASE 1 — GENERAL CONSULTANCY | CHENNAI METRO, INDIA

=) Client; Chennal Metro Rail Corporation | [ Period: Apr 2009 - Mer 2021 | (D) Velue: USD 958 M | [ Scale:- 534 km | 40 Stations | TBM + NATM tunnets

|
SUBSYSTEM DESIGN REVIEW S TECH STACK
« Multihaciplingry degign roview across Track, Rolling Stock Dopot. OHE. Swaralling & Tetecom « GoA2 — ATP / ATC / ATS (Slemens)
(ATFAATLAATS), MER, TYVS/ VAL — alavated and undergrmung sechions of Both corndors «  Alstom Metropolis; 43 > d-car staintess EMUs | 80 km/h

« Resolved interface canflints betwitens LG and elavated sections:; venfied equipmant layodts, o 14735 rren | Binilsst-fras slab tras)
cable routes track aligrmants and system roam compatibility arross all contracts | >
« Jrd ranl 750 V DC | Regenarative braking

« Full-height P5Da — 22 UG stations (48 platforma)

« Siemans OHE, Signalling & SCADA
«  AFC: Nippan Signal | Tetecom: OCC-mtegratod multi-functional

« Pregared bl designe, p-r-n—qunllﬁ_r:nm!n documants and ICH tender specifications for all vl and
gy itiems packages: Holling Stock, OHE, Signalling & Telecom, PSD, AFC - —

« [l assmtance m ICE evaluaton, negotiaton and canlract sheard, setoctmn of coitracton, LECE CHENNAI METRO
equipment manulasturers and suppliers: aoross all peckages Fhase 1

« Procurament strategy. BOQ preparation, contract administration and management of timelines, i
pisisted CMEL in putting in place procurement povernonce across mult-pecicage envimnmund

@

¥

« Coordinated signalling=ralling stock compatibrlity, traction power distibution chadkes and
#Sid=train door intartace @l igrment; U reviewed and modihcstione recommenced
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TESTING, TRIALS & COMMISSIONING F——— hduibelbin o

{oh
« Fanried and execuited static and dynamic integration tests veniyimg lunctions! compatibility. P ——
fmd-sale benavgur and interoparabiity betwesn &) subsysiems prior (o revenur aperahons

« T&T of ATRP/ATC/ATS signalling, traction SCADA, OHE, P50y AFC and OCC — all verifigd
againgt RAMS {Reliability, Avaidability, Maintainability & Safoty) standords
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u::r":] STSTEM INTEGRATION & INTERFACE MANAGEMENT

-
iy

s
Sl | end-to-end integeation of sidnalling & train contral. eolling stock. trackivark, traction powert &

SCADS tetecom, PSLL AFL, staton systams and depot facilithes

« [Dhelinesg bnd taated all aystem (martaces (ICDe): resolved leghnica contlictr; coordmatisg
ntra=system functionsl tosting scress mulit-contracion apvirerimorni

« HAMS-complibnt iIntegration fmmeworks 1EC/EN-gartifind intamperablity ord fnil<bsie
perfonmance venfied acgross all subsystems

Cipeayed paamipm. figeanss fapare Sopge |
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CMRL PHASE 2 —

GENERAL CONSULTANCY | CHENNAI METRO, INDIA =
!
L
. . L e

+ Client: Chennal Metro Rail Limited | Period: Dec 2019-Ongoirg | Scale: =119 ki | 57 Statidns | Lines 3.& 5 | 28 Packages -
T P
v @ DDC DESIGN REVIEW & BASIC DESIGN TECH STACK %
- * DOC dosument niview across Packages 1-28: alignment gesmmtry, TEM tunnels, cut-cover stations, * 138 traing: Alatom Metropolis B-car ¢ TETRA radio | OFC filwo | SCADA
- visduces, hodpes, depot, track, TVS/VAC, ESM a0 signalling syiterms driveriess sols flald interfaces
o ¢ Dasl deupt preparsd 100 Packepes 13- 26, CETC-AS cimpatibility reviess, traction pomes-train centrol o CBIC~RS compatibility: Alutom ¢ PSD—sipnalling kync | Paint
L) nurmonication ind telecom-signalling interface alignmunt veritied CBTC < Metropolis 6-car machines | Track circuits

¢ System archilécture inslsed! hazard dentification and IS4 reviaw initloted, RAMS complines » 25KV AC OME | THM tunnslling — » RAMB:ENS012& / 501728 7/ 50129

framewonk (EN SOM26/ 1281215 establivhed for Goad LUTO oparation

Iy
: o 4 km duuble-dechor elpvated visduct, Fasturihg o wehicllar fyover an the lower lavel and metno traimns :i:::;:::’ﬂ; u:;l ta reduce UG - TJI:E :ﬂg ;1:[:“! SRR
5 an the uppar (v, | station length for 50% cost roduction.
= @ 81D SUPPORT & CONTRACT MANAGEMENT
O ¢ Pra-gualification nnd bid documenta prepaled for all 28 civil and systomd Dackaizss coveting CHTC, OHE, Channat Metro
. Relling Stock, Tetezom, FSD and AFC. evalustion, ragotistan and contract s supportod Project Phase |l
- ¢ Aszisted saloction of DDUS, syitnm ccntractorn and equiptheal stibpliers bid design inpdits provided and
G ract RomirEtration maniamed acnrEs comiplay oru T -ZuG K a sy anmant m— Cotfider 3~ «£58 b
* Interfacs MENNEEMENT KCTo5E J8+ cimtracts contraotupl abligations Tracicd and chimge managameant Modhavaram = SIPCGT)
appliad for inter - pachkage dependancies and s<opo vanutions
w— Carridor & -—~81km
@ T&C READINESS & RAMS COMPLIANCE Lighthbista ~ Foonutiatio Dypemy
* HMazam log estabilsnod) iSA Pwuiew prodessey inltibted o anelifey upooiming CB 1L commistidoing allgna with s Corridor §==7.0 km
GoAd UTO apération narms srd EN - SOTZRMZ8128 requiréments (Mg e - Mluslingamaliie

wd Th THhesad Mesiinn

.
U T,

« Lipcoming FaC scopa: CHIL equitiment, palnt machines OHE/STSS, SCADA Tield intertucies, TETHA b,
tirkacorn flore backbane and PED-signalling synehronisntion ucross Ml ST station

CBTC INTEGRATION & GoAd READINESS

o |t -paciisee cooridingtion wikahatd cammplated: C8 FC<RS compalibility, tschon povwes-Liany contr ol
Harmanisation ang feiecam-sgriatlmg intarface ol ignment done scross all condor

o LU mdssagomint siicds JH+ packhipstc Cinl-Aysdnen (Nt iace for [BM tunmddls shdd sldvat=d iieithes vl
piructural resdiness conhirmes for sysiwnys nstafiaton

v Qotd UTO integrateon Irnmeaoric CETC &0 15 CEIT & OCL, FaD + CHTC deor migricck, TETHL 2 Q00
poicay dnta — all vanfimd at design t=apm ahood of Commissionmg

™
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CHENNAI MRTS-METRO INTEGRATION STUDY | CHENNAI, INDIA

Client: Chennai Metro Rail Limited

meommanded lor gaugs cowsattlon civil works new ralling stock and sysi=na upgradss

¢ Fureling structune advice, phased procunement sequencing and rnak allozatinn betweestn Southeen
Raslvway, CMRL and GoTh mcommended lor merger implesnentaton

L
= i | TECHNICAL COMPATIBILITY ASSESSMENT e TECH STACK
- E « [pugs conversion study (1, 6/-=1450 mm): pignmant geometry, mding stock ciearances, platiorm
at hanghta, depot track pouts and oo/l structiire compatibility revewed adross MRTS corhdar * LChennal Metro: Std gauge 1.435 mm | CBITL
- « Dijraing imeroperability| migranon path from convermtiona relay-basad to LETL-compatibie system o Chennasl MRTS: Broad gaugs 1,676 mm | 20 kV AL OHE | Relay signallitge
ba asgecsad int=rojoclong iogc, block workings and fail-safe requiraments reviesend |
~ « OCC imerfacing design: MRTS control cantre functians sxsessed for absorplion e CMRL * Gauge conversion required: 1,676 mm — 1435 mm
._:-:u EHH!:.I‘:IHﬂ LILL, contred frchiecture, cormmufcation protoccts g oparatonal stalfing transitions = Eilﬂﬁi"fl'lg upgrade: l’ﬂ'ii"ll"-h'ﬂ‘iﬂﬂ g E’ETT}cnmpah‘hIE

{8

¢ AFC harmonieation: unified ticketng acrass both systems

L)
- | PROCUREMENT & UPGRADE COST ADVISORY « OCC inorfacing: MRTS absorbed into CMRL centralised OCC
L) « Procurement implications assessed for rolling slock convarsion, Usck re-gougng, siennlling sysiem . " |
i DRkt and ARG replcemaent atrocs the Tull IERTS corvidar * Southem Railway in-ptinciple sppraval: May 2022
— « Maerper cost estimated gt -INR 30 Bn (PwC bas  procurement strategy and contract packaging ¢ MATS extension 10 St Thomas Mount completed: Mar 2026
-
-
al

g | PHASED TRANSITION & COMMISSIONING STRATEGY

« Phated commmsioning frmmowork recommended. MRTS service conbmality manntained during gauge
conversion and systems mugrstion; fallback and contingency prolocals defined

« Signaliing cutover stratedy: block-by-tiock migrotion from reloy to CETC-compatible syotiem with
paralial running provigions and safety interocks during transition

« AFC cutower plan: unified tclceting implementation with backwaed-compatible token ahel sitiart-card
support maimamned gurme rangition o full CMEL-opserated systam

| MULTI-SYSTEM INTEGRATION FRAMEWORK

« (nmtegrabon of two echmcally incompatibis () systems (BG 25 kY AL convanlional va: 50 3rd ra
CETC) imo a singla uruhied nétwork under CMEREL operptional control

« Seamigss travel mechanmme ynified AFC, comman brending; phynical interchange nodes and
interoparable journgy plimning across MRETS and Matre corridors definec

« Gevernance framewark recommnnded for CMAL takeover: organisational strudiure, aperational
transition plan and regulatory approval roadrmap for Southern Ralbway handoves
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DMRC PHASE 4 — GENERAL CONSULTANCY | DELHI METRO, INDIA

Cirent: Delhi Meatro Ran Corporation Ltd

1. DPR REVIEW & TECHNICAL SUPERVISION
¢ FFH reswew acioss J cormglors; suporviscn covenng =BT OME. kolimg Stock,
PS0, AFC, SCADA_TVS, firw detection amd ECS

¢ Hownewed LHTL algartinms, spoed prohjes. comms protocolis god Takiate
gpstiees againet DMBC wandareds sod B requiremerile

¢ Track—=mnallibg miariscking rmeew, powmr-tracton miegration chacks nna
suftmare—hardwirs Witnsoesrability yalic e

2. SYSTEMS PROCUREMENT & CONTRACT OVERSIGHT

¢ Tachncal acvice an procuremant; L8700 sipnaliing, CHE Rodling Stock 52 = &-cm
lstom Metropalls), Veledom, FD ang AFL

 BOG vanfication and contiact administration across 45 stations; evaluatian
Aot foxr Liradil)rhd copfilrmety

o it DML cutsourced OEM mamtenance contract (15 yre Alstam | BF frameanrk
performance hondy and [feoyels oot

SAFETY ASSURANCE & COMMISSIONING

® Salety and quisilly aswancs cndes dll TRL tages. =L 8T wayslds and enboald
it testing and QCT integration wipetwsad

¢ Siate pnd gdynamic teels sunerviied aoross elevated and LK sectians
lalluate behavioud Bhd atmirdincy profocolt vwirited

I-CBTC INTEGRATION & INTERFACE PLANNING

¢ Integration framewon =L ETC &% 55 = CHTL =% Q0L OHETSS + SUADA,
ol #= srgmanling dode miteriock, ARC 43 station syatems

¢ fntorface plannimg: trck—sigralimg mterkackng, power-tracton miggration
and OUC synchrdracation aCross gl 3 hines

& EMPSEMoP nciltaton; coordimmbing <l syatermn and. mufli -madal canirecton
CTTES Thit €0 kim Expearyhion

Feriod; Nov 2023 - tan 2028 | Scale; 65,1 km | 45 Stations | Lines 7 ext., 3.8& 10

8| TECH STACK

» -CBTC — India’s indigenous CBTC
[(Maka in Indig, 6th nation globally)

+ ATS — Indigenous Automatic Train
Supervision System

*  Alstom Metropolis: 52 * 6-car | CBIC on
Lines 7 ext. & 10

« 25KV AC OHE | Beam-t2chnology
IBMg for UG sections

40 INTERCHANGE STATION
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Integration: i-CBTC, OHE/TSS, PSD, AFC,
SCADA, TVS, ECS
QCC synchranisation | Multi-modal
connectivity framework
15-yr OEM mamtenance by Alstom —
first outsourced for DMRC

Full plan: 103.93 km | 6 carnidors |
3 priority corridors active
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PROJECT S

1) OHE & POWER SUPPLY DETAILED DESIGN

o Full detalled gesimn ol 25 kW UHE and Power Supply B SOADA for elevatad
soctiona (413 km) and undergraund (13.9 km)

« R55 dexion chack and 220766 kY HY cabling review,; traction sinulation for

phuipment sizing, voltepe drop and power demand
= Auxtiary and traction power distinibution fully desipned; SCADA architacture for
reinate cantrol of OHESTSS aseerts defunad

2) TENDER DOCUMENTS & BID SUPPORT
Preparéed Lechnicsl specificatona, tendes drawings, tendsr desipn documents and
BOQ for OHE, RSS, rwitching stations and SCADA

Full assmtance n 1IC8 evaluation, megotiation ond contract award; selection of OHE
manyiacturers: 55 contractors and STAUA guppliers

Ravisad GFC driowings and desien clarfications resued to stippart DMRC o
cantractors throughout procuramont &nd corsEtruetion

3) CONSTRUCTION SUPERVISION & ENERGISATION
¢ Varled UHE ermigisation sequencas, SUALA commigsiioning, trbction subxstation
bring-up agalnst simulation benchmaorks

4) TRACTION-SIGNALLING INTERFACE MANAGEMENT

¢ Intarface with signalling contractors: traction power sactionmg aligned with train

gelection mones; nsutral uschons coorinaless

¢ Suikiliary and traction power covnpatibdity virifled with train cporations, SCADA

novil signalling acroda all sections

o DHE/RSS intarfaces coordinated with Phize 1 & 2 infrastructure, lve-limoe opiations
mainiained during phas=d instaiiation

[ Perlod: Nov 2011 - Sep 2020 | @ ‘Scale: 69,64 km

DMRC PHASE 3 — 25 kV OHE DETAILED DESIGN |
DELHI METRO, INDIA

a Client: Delhi Metro Rall Corporation Lid

ﬂ 45 Stations

@ TECH STACK

BARSYL

weolilnnovatlts

s 25 kV AC, 50 Hz single-phaze OHE — slavated & underground

 Traction SCADA: remote moanitoring & control of OHE/TSS

* Recelving Substations (RSS) at 220 / 66 KV with HV cabling

« Auxiliary Powen Supply distnbution system design
« Tracton Power Supply distribution system design

¢ Simulation: voltage drop, rall voltage, contact wire temiperaiiure
* GFC drawings issued with revisions throughout construction

Proposed routes © Mvkendme-
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MUMBAI MONORAIL — BARSYL
ROLLING STOCK PROCUREMENT CONSULTANCY

Client: MMRDA | Penod: Apr 2022 - Ongoing | Scale: 19.54 km | 17 Elevated Stations

§ ROLLING STOCK DESIGN REVIEW & RAMS TECH STACK

o Desipn raviews carbody, bosles, propulsion, brakve (electrodynamic + poeumiste), HVAC, VMS ang * Straddiz-typs monorail on elevated single & Naw fleet: motal body | CETC upgrade
vehuple electrical syyten concrets beam (wayside + onboard retrofit)

o Verificaton of design caiculations. RAMS docaments and 500 — safety and Ufecyele parformance ¢ Original fleel; Scomi SUTRA &-car | 7150V ¢ [mterfaces: RS 3 Signalling / SCADA )
ber 750V DC srraddls monaradl DC | ATP OCC/ Depat / AFC

* Ripiew and contred of ICDe: RS «+ sienalling [ATP/CBYC), waysidu power (750 V DG, OCC, depat * VVVF propulsion | Elactmodynamic * |CD roview and multi-contractor interface
eqtipmient and ARC anlertaces regenerative brakmg coordinaton

¢ New fleat: Madha Serve Drives » SMH Ral | * ATP « CHTC migration: ATO/ATP functional

10 = d-car | He JUD O verifcation

I FROCUREMENT CONSULTANCY & CONTRACT AWARD

& Fhd-20-nnd procuigrrents techoical spediicationg, pre-bid managdomaent, (echnical sl hinancial
ovaluation of manufactusss bics

« Contraot fnndization for B SO0 Cr supply contraidt (Madha Seca Deives + SMMH Bail) — tramsitiah from
Scami SLITHA 10 rew Nsat

& Vencor guslification aodity, manufacturing focility ssseszmoents and qubbity plan reswy;
DrocLBment retk SHEMEY Uidpahed

| STATIC, DYNAMIC & INTEGRATION TESTING

¢ Dy=rsght of static t2sts (structural, giscinical, mechangsl interfaces) and dynamis tests (raking
scceleration, rides guality)

* Valouted traction performancs, brating dictaneig vl Nergy coniuimpeion seanel contract specs
and beam Esomstry cofstininty

« UEIC retrofit commissiomnhg: wayskde instatation, onbobrd umt integration snd ATLYATF functional
waribcatbn

| RS-SYSTEM INTERFACE & CBTC RETROFIT

¢ Multl-contragter ateTace new RS verflind againis signaliieg IATP «« CBTC), SCADA, 750V D tractan,

L and (dapol syilsms

* Intarpperabiity; nee st vs Scomp-om beam, lumauts, switchae, dnpol — contact shoe, clegm@ance
2nd bearm gurvatiute chodkes(

o End-1o-ghd ICD sp-oll masiaged with MMRDA: CBTC wanide snd KBS anboard Intspration t2stad
predd Tormally hooepted
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TANZANIA SGR — CENTRAL RAILWAY LINE |
DAR ES SALAAM TO MWANZA

€Y Clisnt: Reli Assels Holding Company (RAHCO) | 5 Period: May 2017 — Ongeihg | &7 Scale: Phase | 202 km | Phase i: = 1,020 km

B/ARS YL

- E N avyeléd

L
e @ CIVIL, TRACK & SYSTEMS DESIGN REVIEW
= o Denign roview of o] works, CWR track, OHE (25 Y ACY ETCS LT ssgnafiing and GSM-H wigcom acrogs afl = Standard gauge 1,435 mm | Ballasted CWR | 23 KV AC OHE | Traction substations |
B sub-lots Corcrede slespers | 257 axln Regenerative braking
- o EVLS Lawn! d revare. HEC arathtectute, bl gacament, 31M nitarfaces ant ondsaard Ut compatiliity with # 160 omiM passengar £ 120 km/h froight | Uﬂh;ﬂ'i.lﬂl ETCS unit & HEC [ G5M-R i+
=y londs reviewed Future-raady to 200 kmi/hk drient catr
= « Depot, reight yard and maintendnce facliity despra revibwed: OHE/Signaliing Neldcoem inte dopot systums ¢ ETCS Lavel 2 + Radio Biock Contre (HBL) — Srmart stations digital tickating, real time
L s first i Targania FIS, lifts & escalstors
7 @ MULTI-PACKAGE TENDERING & PROCUREMENT f:a:imm s m: e T
E « Pre-gqualification and bid doruments for all divl! and ssstond pacicssss serits £ Phase || suts oty
n o Tactmical avaluaton of rollimg stock, OHE. ETES sigmalleng and GSM-R telecom contraciore. BOQ roviem =
= and pegutiatien |
O o RE pertormanme raquirere it slignesd with ETCS, OHE sl depot intarface speciimations dusing comtraotoe
Lalectson
v
- R

ETCS L2 & ROLLING STOCK COMMISSIONING

» ETCS Lawed 2 TEC: REC commuusmning. fafise vendficatinn, onbadan wmt mingratmn aad movemnant authmnty tofting

¢ Naoommuskiamnng Drakmg rachon, Goi=K amd antogeagh-LirfE mnzarfateg v ot cepo
anceptanga of Morogro angd Mwvarus
o GEN-Hperaok jccoptitcn testing smartsiton eyatorss handed ovir o all b miyorsaliom

@ ETCS-GSM-R—-OHE SYSTEM INTEGRATION

o Fast ETCS Lgvad 2 i Tanganie; RE80 « onboand £T0S &% SN -W = mpvesamd suthonitg amrgeecy sipp wnd degrados =ooe s
o  RE-immtiuctuee aferlacs; codound £S5 =3 BET GSM-H 4 (fiver rommy, CHE % pasdeigeim® sl a<vons ali slatieg
o [Depal syaaen UNE Copof ssttom sgmaliimy preech macls, SLADA sl sorista syneves asayrased B OM e




KAVACH PMC — NAD-KOTA-MTJ | BARSYL
WEST CENTRAL RAILWAY, INDIA

& Client: Wast Central Railway | 55| Perlod: Apeil 2023 - Ongoing | Ye Secale: 543 Routekm | ks 87 Locamotives

"
i TECH STACK
) KAVACH SYSTEM DESIGN REVIEW pre '
. - « KAVACH snioard unit design revireed: looo Lirake mimrface, ML control, enty eisplay and SOS relily * KAVACH: indigenous ATP (RDS0 | Make in + Cab signalling | Aute brake on SPAD |
oY E’éﬂ e graton Inclia) — Netional ATP cverspoed | 506 relay
Ll * UMF radio cover=ge disign reviewsd across 549 BKM, fower pliscerment optimissd; £l firect interface v 51.-4& certifiod: IEC 61508 / £ 50N26 / « Natwork Monltar Systam (NMS):
0L voldstad {va ) L0128 / 50120 cantralised lhve train monitaring
b » L |-ti|:u:rhl.-1:-—1luﬂmﬂ RAVALH comrm tetrgn redewed | location sedutacy snd ROS0 SIL-& Probability of dangerous failure < 10" sy « ph 0 RDSO Jul 2024} OFC station link [
Ll cumpllsnce verified hour Diroct Bl interface
N » HFID taga In track « UHF radio: loco-to- « Onboard: 07 locos | Wayside: stntiona, LC
— SUPPLY & INSTALLATION PMC loco A [oco-to-wayside gatex, |B5, towers
O o FMLU oweranldiht ol KAVACH onbocard fitment in 87 locos trackalde HFID, UHE modeme, wayaids
e procefsors and cab cdizplys
S " T L a—— KAVACH System (©rs)
cociciriiied -
— o Cortract adinicemtration, CWGGC, BOO varifealion, manguramimt and pafeeraini cartification ArEhItECtUI'E L My
= Maintarmsd {hroughoul - i i
RADIO STATION ANTENNA - s
SIL-& T&C & CRS CLEARANCE SUPPORT .
¢ T&LC: onboecd yna testing (beake, SPAD, SO5], waytice testing (RFIL accuracy), sadio quality) and
L fo-winps s Lnbenyration
* System corTeTmsening: SPAD prevanton, overspesd brakmg, locoto-docn eollliem avoadsmos smd '
NMS cunrectvity validated Movirmenl sttty
« BOS0 wrirmessiri bt gt CRS mpeciion doclimentaton pruparedt ssfety case arx Signal aspects
cammigslamng certificale supparted RADIO Location deiwnils
ANTENNA
LOCO-WAYSIDE-E1 INTEGRATION * GPS & GSM ANTENNA

« KANALM Brbosrd egrEid Wilh |SCD P BEE oyulems, ML eoiridiol and calb tHEPRY, =l irdeilsce
varified &t all wtatsng

5

E—

B o SN

"1; « NMS intizgration: ceal-time KAVACH status of 87 (ocosand tracksidle urts; fnllzafe protocoly testod
l;'-.l.tp.-"' tor degradod mode

_ o FMifrtase) proeest comtreds | QAL ecross cawl, sgraiiey and =iscom | Sstety, EHS and DLE
L o W SE S BT .l I

11 SIGNAL POST




RAIPUR-TITLAGARH ELECTRIFICATION BARS YL
PMC | SECR & ECR, INDIA

| BN Period! Mar 2005 - Dac 2023 | & Scale: 203 RKM [/ 480 THM

- Client Rad Vikes Nigsm Led, (RYNL)

OHE & TSS DESIGN REVIEW {> TECH STACK
« Hoviows O DFH, comuthuotion dimvlinge ind cotitracta for OME 155 sswdbeting ataticonn aifd S50 ntod . 25KV 50 Hz single-phase AC traction OHE « DHE & S&T: trick ssetioning aligned with
Civil Wiork s — 33 BEM awnalling blocks
Sooater transtormer/Al sectons, enrthing, powes ne oossing s and baight gL reviesed, . Traction Substations (TSS) = Switching ¢« Clvil TSE budldinggs, stal! guarters, TW
cormiplinnge vorlnd Stations {55) sidings, crass trachy
¢« Brmouten spesyised srmullareclsly across Rinpur Devison (SECR) srvd Sierbalipur Division (FC9) In . SCADA: remate monitonng & control of « OME mast: stagger, contact wies halght
parallel GHE and subntations and gradient compliance
«  Booator transformer /[ outo-traneformar ¢ Twe-sone parallel examition: BECR
SUPPLY CHAIN & CONTRACT ADMINISTRATION (AT) sections (Ralpur) & ECR (Sambaipur)

« Supoly chan ovarmpghn: OFE matonnie (conducton masi, innuiatoen]. 1755 aquepmant nexd SCADA
ST

o Conirect aciminmtration, U0 venficabon, mesaunemeant and oaymment certineaton; matoena
msr=ctom acrmns 2003 HE M

o LOOTOIng e ubpty rslncanion, povwer UNe croasings ing fOrest clearnmnces porozs Chhattizgarh ond
Crclinin
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OHE ENERGISATION & SCADA TEC
o LIE S lEstici suchirasad SRElion -y=-aeclion tractn gulzEintion belirg-u and SUALNS 1ginato
cxariirad walkiciaroo

o DUALNLG RecasTanGn Mt iryr Mmatl SOmted] of eEScinnmng SaaTanne, alirm o wivificaton ana Tallssfs
(IR TasTmg

o HDS mapacticon MipponT Ss-1aat arivnngs, et camifications anct Siooe- ot docoumertiatal pragaien

ELECTRIFICATION-S&T SYSTEM INTEGRATION

o IHE 1rack sectome siared with signatiing ook saechpne neutral eactjons coardinatad witl g=nn|
pomtions

» UHE < 55T mtortacos Poight geugen ot L. gates. signol arm cleamnces, elay room) proteciion and
(rack <tz bondirg

o SCADA i slpnnlting: OHE fault condfitone and TSS trips nellecing by oot centre withou
irbisloronce o block workbng




BARSYL
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NACALA CORRIDOR — ELECTRIFICATION FEASIBILITY & DESIGN | MOZAMBIQUE

Client: Corredor Lomstico Integrodo de Nocalo (CLIN) | Scaole: Moatire (Tete) » Nacalo via Molowi [ 912 km

ﬂ DPR & DESIGN BASIS PREPARATION TECH STACK
o [PR preépored for Mogtize-Nocaln electrificgtion; Design Basls Bepon covering OHE peomeatry,
lasdlrip exhterts and interfaces » Cape gauge 1,067 mm | Heavy haul coal » Jgnailing: Semans Trampussd antmol
o 26K A v 2425 KV AT opitions avsessad; sulistation spacing optimised for 912 kin corfidur across corriror | ~16 Mips dasign capaity i el ot L
Morambague and Malzad » Electrification scope: Moatize = Nacala —  » Fouts: Moatize (Teta) = Nikaya Junction

(Malawli) + Cuamhba -+ Nacaln

¢ Approximpte cost ostimates preparad: OHEsupply, traction subaiations, saitchomg stations. STADA
i S| Wear s

<3 WV AL OHE system

» Existing system: diesel traction | Study
pssessnd electrification conversion

Coal oxport terminal ot Fort of Nocala-n-
Volha | Vale + CFM + Mitsul JV

TRAIN OPERATION PLAN & SIMULATION STUDIES
» Heavy houl: 30T axle load | 1.5-2 km travin UE%Sad. 4 Bn corndor projact | 30-yoar

Il COpaembion Plan for alectrithed carridon] Mmavy halil caal apdtitions, heatviy ooyt nd lengths | B0 km/h freight conceasion
enaipy comidnptlon modelling | g

* Traction i'rr_tmiw.lnrn glisctric loco sizmy, pover demmand, yoltame prolil, regnerative braking snd
COMT et Wik TRt oty s -
e Rolling stock snalysin: dunf-mode v pune slectnd oo aptjons evaluated; Mt iz and phated
ollout plan dafred
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TECHNICAL SPECIFICATIONS PREFPARATION

o Tochical npecilications prepared; 75 KV OHE (masts, wire, catamnmy, stageer ), TS5 wwitching
stationn mnd SCADNA

o Mierface specs far OHE == Stemeans Santingd FTC: neutral pecton plasment, Trogron roturn nng
anrthingbonding

o WS mechrul mferince ipeos DRl ograph fSeomeiny, conIngL B, currEnt oG | hof and ciapnms
or BEECTrIC OGS

Sl Tortoul i
= Ml merilijilie

i e g i o —
. gy o g
W i e

BT S —— T — .

TENDER DOCUMENTS & BOQ PREPARATION

« Full ICE tencor docomwnis prapared: T, Conditions of Contract, Employar's Roguiremonts,

tehvead specs anidd tender desiprs

o s developss for all elEctrifestion EoEages with Quanmty @Eke-otin, ek rses 40g ool s To|
comgERtHve bidding

o Cnbiftact packaging strategy delmel criss-botdsr Mozamblean [EFMOCLIND and Madmaur [CEAE)
jursdichiond adcrn=ar

sy B aravioim




NCRTC RRTS — FEASIBILITY STUDY & DPR | B/ARSYL
DELHI-ALWAR CORRIDOR, INDIA =

Chont: NCR Planning Board | Perod: May 2016 - Apg 2077 | Scale: =160 kme | UG 56 on » Efgvated 1274.5 b | 20 Stations //’3":;‘}

E T:Li DESIGN BASIS REPORT & SYSTEM SPECIFICATIONS TECH STACK
- — ' ”ﬂ'-'i'f aligaunet fnglisec: Duaign Bros Reoon prepared summyrlaing #OW, curyatvre. gradionts « RETS gwevi-high-apond regional rail | Rulfing Stoch: hgh scosinration,
— Bilaledirmg e darse) lalsd it Dparm speed 160200 kmim regenerative btaling tinmde=s body
44 » Tchrdiogy specs propared hor Halling Sk, Signdiiion IETCS L CHETC-Elires]| Tractian {25 KWV AL S « System tectinoiugy recammandations: » AFC- opthons evataated: muast feasifshe
W 2o W AT onuwd Al riilliesg st=ek, siqrealing, tracts=pn ey L iern recrmanaagie for ARTS .
al o Dhatlon yard plans aic) corrurdaidoning schiscle detines] pralitinany Waduct desgin [oading + Dowme & Tractier: 25 &Y AL J 235 kW AT — « Depot: lajout. plomt & macininery, (0L
>, Lardardhy and clesrances) bt g e abbinn B 20 ALLUA witliin deput camphes
- « Nprallesy ETCS Lewel 2 / CHTL 22299 « CAFELAOFTL phiats =1 coat eslimates
VPERErT Fet T T i e FIRFUEIR® asnulllvity nnalysin
ﬂ PLANNING, SURVEYS & ALIGNMENT STUDIES
0 « Algrment soestno wWith IDROTERNG ang grotechmca| BaveyE WILITY rTHENang, oninage moadct and
| — v

" Sl SCnum S Diannng I-h::::-m ﬂﬂ;l'l ,ﬂ;ﬂ';'
= v Slohion incabomi wedhihed bosed ancatchmait, FUVWY, cormtiructabinTy amd integorisn: dipet ulmg e Al DELHY
G recil e Hnasised T i) b Ky

Gl aspocts alignmant gosign, UG pnd ekrsadod sacthon optmianion, construction mothodalogy . b
14 arad sehediul prpred """"'":—"'
n‘ 'EI-III'I-II]-I-IHI _ 'L L

TRAIN OPERATIONS & PROCUREMENT FRAMEWORK
¢ Tram Uperation Plan cperatimn phviescafny, oy cdim, phased mplememtillon and rafing tteck
reulre el across 20 ata] o
. mm_ pln mckemng depdd mamtenmoe, Wiececs ool optmmeation CAFROUHEL sstimates wrlh
crust i seed esralat on

i 'rnwﬂ BEYROEY, NCOMMANOET ¥yatem fechndiony optont amlt specs for WL tenge iy of
S UHE, ugaallifg and telinonen

ELHI-ALWAR CORRIDO
- SYSTEM INTERFACE & INTEGRATION FRAMEWORK f; 'El a 2 2 " 9 1
; . | ' M « 1 lakh
X Mun-modal integramn interchange prrangemunns with Deily) Metro, (R suborban ondg feaonr s LA Sodat . b sty Bidershio
x networes Salined itutiurs [Mrwge=ted

« Syrtom intartoce lramawork: signpling «« HB5 compaliaty, raciien = UME song, AFC «= OCC T T — SrETTE

AR DR = Cperatiorn At e S gy S— Fimn [ ey o G o s
i e My P ——

» Fimgncul andlysm: (iR LN, sonuleiy anabs FEFEOTMyond drestonmg, YoF Ssesament andg
Aty Pl dwdsutng

(P agd Sy &Fawl e Tehem
e QS ] |
PR i i i S




MECHI-MAHAKALI RAILWAY — BARSYL
DETAILED DESIGN & DPR | NEPAL

dofined in DPR

¢ Dotalled desigm of 61 bridans includieg 8,12 b Soptakosh Brites with hydrodyrmmic modeliing frv
LEXNIF ANG B

®  Llukgts of B BoU m tunnals acnoss hilly lerraing 208 BLUBS HOUBS and cltvies 1o 200 kindh laading “
standors

v 14 sipten oompleves deyagre: ooty archiechural comcnpls, otiiithes, diltes maragament snd
M lannree proviloen

ﬁ & Cllent; Govarmment of Nepal — Dept. of Raffways | Period: Aug 2016 - Ongoing | .5',‘-:' Scale; 13542 km

E HIGH-SPEED DETAILED SURVEY & DESIGN TECH STACK

m * Topagragihic survey ssong 12042 kan angromant decigred Too SO0 T oo chisllangng Tara termn o Dot spessl 200 kenfh — high shead « 130.42 W survoy: 67 bridges incl. 8.12 km
wai i il CrorRainoey | P — 1

- o Ditailet dauigel! slighmesnt, tradh gedmatiy, lonnalion, smbahkimeiite. deainedge o 30 kmlh i . s Saptakoshi Bridge

% tandards with £25%e grociiait | . Elllld-i-l‘d gadrge 1 435 mm | Tl ginme = b.BSUmM of tinnnia | 2456 |

" * Geotwghrcal vuveye 418 borphddes, 3 A8 m Silling; seamic and hpdreopealocst 3l giastutgots o pravisin (30 + B} RUBa/ROBA/ culverts | 14 gtationa
FrGe- SEeld FaliwTy o Eloctrified rallway: traction, traln conirel & o Qenlechmical: 415 barghales | 8,436 m

N curmims desipned {ntal drilling depth

- BERIDGE, TUNNEL & STRUCTURE DESIGN * Max aale loadd: 17T (paaaesger) | Leesda: ¢ Rolling stock: hgh-speetd EMU paramaters

J

w

-

-

i

4B

SYSTEMS SPECIFICATIONS & TENDER PREPARATION

v Power wipply & tractiin, signalling and tram control, and comrrs Jyshees desizmnd for 200 kn/h
tudl gmige {506 * Bl Incorporatsd

v High-3paed EMLUI spesiticalion, passanger capacily, liecvile cost and mainteriancs ragquirdmenis

sy

documantad i DFR e =y .
* Rate snalyse osst estimation and finemcing aptions propaned, fander design documents, 300 and =T o/
¢odl estimates develigied Wathmarihi __

Hathmanec

INTERFACE MANAGEMENT & INTEGRATION

o 1oy -hotder :tr'm:-'.':.il.'l'l.}'. Ll inberiare with 1P a0 Magrarsses and Roon ! dil s LT EE TR LS
interysirobslily Wil Bl R hahwo

» [ragtan +& trajin cantrol = cammd! JOO Kai tpeed pradifes, OLS BTLS-cimpaio Gt ang
G5M-E/LTE- R specrmd at DPE

¢ e lalon and opsratan idhedue phasd comitruction. operalbeg costl manitersncs S
aha Canacly prciec tong
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DFCC EDFC — KHURJA-DADRI PMC |
EASTERN DEDICATED FREIGHT CORRIDOR P

(aa|
m o
= Client! Dedicatad Fresght Corredar Corporation of dndra Lid (OFCOL) | Pared: Dot 2016 — Diigodng | Scale: 46 Route km | TECH STACK
= Pig J02 (Creli} + Phyg 105 (OHE, Sigmaiiing & Talecam) * 215 kY AC OHE — double-line slactrified » SCADN: cantrallesd monitoring of OHE,
Lt freight cosridor TS5 A train movements
o * Automatic Block Sipnalling (ABS) —B«min + Brond palge 1,678 mm | 25T axle load
" B . ety e b g S5 DGty s ol WpA B it « Elctronic Intsrlocking depioyed on + Dusign kpeed 100 km/l | 1.5 ki lorig
- . ! _""' _ ! d" al A N - | h A Euntorn DFC (Alstom, Prayagra] OCC) frotght trainn (120 wagona)
v ;?;Er; r::::::: :E H:.:p-uw glcin of civil warlis and track alignment! thsck geomatry and drainage . GIM-R mobile train radio communication  * Grade [P A e T
L) v Works on runnomg lines coordginated wthm [raffe: blocks ansurmg [ onaratom not disturbes; yrmcs- PETORE ST nggs.on OFC
1L SERET AT P e
o ' | et | | e, Ml
o OHE, SIGNALLING & TELECOM PROCUREMENT OVERSIGHT 1l e P ' ST
o ({ ]} o Pkg 105 scope: 225 kW AC OHE switching statiors, TSS, SCADA, ABRS antl GEM-R HP=" - | | . | el L,
o talpcomemunications
¢ Materials inspoctod and approwed ot site; QA plans evohed with contractor for OHRE. signalimg and
tela sy SO prrint
¢ Confiict and chongy mafagament; mescpumaent ind paymant certificgtion; relevant certificates
LG

OHE ENERGISATION, ABS & SCADA COMMISSIONING

¢ Design reviows, Ssuperymion, testing and commissoning of I« 25 kY OHE swalchimg stabons, 155 and
S ALl
¢ ARS commissioriog signnl aanect vertiiaton, track clrouit testing and Block saction clearance
procadures [eaTng

¢ (35K meteark commipnioning: SCADA fisla pretacs w=esting for UFE seatiana, TS5 and fraght tram
MyTmeris

FREIGHT SYSTEMS INTEGRATION & INTERFACE MANAGEMENT
@ o Intagraticn of 2x 25 KV OHE, ABS signafling and GSM-R oo wniliod fresin corridor framawerk —

coardinatad with Prayage OCC

¢ OHE &> symaltting: 2% 25 kV neutral sectons aligned with bilock boundanies, trsction ratam < trach
sirrult coordingted

o SCADA & OCC raml-ume train posdion, DHE health anef TSS status relapind (o EDFC Cheratinng
Lontrol Ciitg
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NEW DELHI CORPORATE OFFICE CHENNAI
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New Delhi - 110025, INDIA Road, SECUNDERABAD - 500009, INDIA Rd, Nungambakkam, Chennai,

Phone: +91-040-27847804 Tamil Nadu - 600006, India -
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