=LRTC=

LRTC LighRall and Road based Transit Consultant

Company presentation




LRTQ at a glance % LRTC=

Founded in 1985

JV of major public transit consultants
Fully independent

Total staff: >200

Operational experience

All transport modes

Numerous international reference projects
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Resources of transport kndnow == LRTC =

Nuremberg Duesseldorf

Transit authorities
Operating companies

Engineering firms
Consultants

Frankfurt
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Management, engineering and marketing competences




LRTC Shareholders 3'ELFITCE

A Permanent Joint Venture of leading German public transport consultants
A Completely independent from the interests of the supplying industry
A International network of know-how and experience
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Consulting & project development %LRTG%

Analysis Concepts
A Feasibility studies A System layouts
A Market surveys A Operation concepts
A System evaluations A Design standards
A Transportation plans A Safety and rescue concepts
A Environmental assessments A Rolling stock and maintenance concepts
A Cost-benefit analyses A 1T solutions
A Lifecycle analyses A Tariff structures
A Financing strategies and business plans
A Project development and procurement strategies
A Public private partnership (PPP) strategies
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System design & engineering —=LRTC=

Infrastructure Systems

A Route and track alignment Electric power supply

A Permanent way, tunnels and Overhead contact lines and contact rail systems
structures Signalling and communications

A Stations, terminals and Automated train control systems
transfer facilities Vehicle technologies

A Depots and workshops Public address, safety and security systems

A Buslanes Intelligent transport systems

Automatic fare collection

Real-time passenger information

To To Do To To Do Io Do Do




Project implementation & start up N=(RTC=

Project support Organizational support
A Tendering and procurement A Management assistance
A Project management A Rules and regulations
A Site supervision A Operating procedures
A Factory inspections A Process optimization and quality management
A System commissioning and A Staff training
acceptance tests
A Operation start-up and

support




Clients of LRTC

To Do Do To T I»

Municipalities
Governmental authorities
Finance providers
Transport operators
Suppliers

Turn-key consortia

N=|RTC=




Selected References 3& LRTC =

KPTC Kuwait: Current State Assessment Report

A Current State Assessment of KPTC
A Worldwide Screening of Besti Ini Class
Solutions
A Segmentation of Results
A Analysis of Details and Conditions
A Identification and Reasons for Success
A Assessment of adaptability and applicability for
Kuwait
A Road Map and next Steps 1 =<
= {;..:g:iﬁfm.. \0_.
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Client: Protiviti Kuwait
Work period: since 2017




Selected References 3‘@ LRTC =

BRT Green Line Karachi / Pakistan: IT T System Procurement

Current Fare Policy
Automatic Fare Collection (AFC)

Fleet Management / Automatic Vehicle Location System
(AVL)

Central Operation Command & Control Centre (OCC)
Real Time Passenger Information (RTPI)
Communication Network / Digital Transmission System
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| INTEGRATED
Technology-based bus Prioritization at Traffic Signals ',",I:;';',?;,,"J

Business Intelligence & Analysis Software 4 GCGEE

Security & Surveillance System O . Q

Bus Depot Management System
Energy Management
Bus Docking System

To o o o Io Io Io Io Do Do Do Do

Client: KIDCL Karachi / Government of Sindh
Work period: since 2016



Selected References

Karaj Metro Line 2, Iran

Conceptual Design

System layout & track scheme
Operational concept
Performance specification

Basic design

Trackwork & tunnel

Stations

Traction power supply
Signalling & communication
Depot & workshop

Tunnel and station Ventilation

Emergency & Rescue concept

Sonic & Vibration evaluation

Earthing & Stray current study

Interface coordination & Quality assurance

To o o o o
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Client; Sabir Construction Co.
Time: 2007 - 2013



Selected References

LRT RijnGouweLijn Oost Leiden / Netherlands

A Combined LRT Operation on Light
and Heavy Rail Infrastructure

A Feasibility Study and Layout Concept

A Preliminary Design
A Track Layout & Alignment
A Depot & Workshop ah
A Electrical & Safety Engineering W
A Telecommunications

A Risk Assessment
A Bill of Quantities

Client: Projectbureau RijnGouweLijn
Project Period: 2004 -2011




Selected References % LRTC=

Commuter Rail System in Izmir, Turkey

A Upgrade of the existing heavy rail corridor to
commuter rail operation

A Operation concept for mixed operation of passenger
commuter services together with long-distance e e
passenger and freight trains

A Detailed design -
Signalling and train protection
Catenary

Rolling Stock

Depot & Workshop

OCC

Ticketing system

A Elaboration of tender documents

o Joo T T Do Do

Client: Greater Izmir Municipatliy
Work period: 2003 - 2009




Selected References

Arriyadh Comprehensive Bus Master Plan

A Transport modeling & network development
A Detailed O&M concept

A Design & engineering
A route infrastructure
A ITS systems
A Vehicles & maintenance facilities
A Bus priority construction measures

Financial Appraisal & detailed implementation plan

Preparation of Tender Documents
for PPP project implementation

Institutional set-up
PPP & legal advice

o o  Io I

Client: Arriyadh Development Authority (ADA)
Project Period: 2007-2014




Selected References
Riyadh Bus Transit Design Project

Selection of bus transit corridors, network
design

Preliminary study, detailed design & tender
preparation

Environmental appraisal

Cost-benefit analysis

Marketing concept & detailed business plan
Organizational & management support

Do Do Do o Do I»

Client: Arriyadh Development Aurhority (ADA)
Work period: 2006-2007



Selected References

Rolling Stock Procurement, various

A
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Technical specifications and
contractual provisions

Public tender process
preparation and realization

Bids assessment

Pre-contractual negotiations
Client support

Construction supervision/ acceptance tests

Clients: VB, Innsbruck/Austria

SWK Mobil, Krefeld/Germany
|IZBAN, Izmir/Turkey
WSW mobil, Wuppertal/Germany

Work period: since 2000




Selected References

Design Support for low-floor LRVs (Mashhad, Iran)

A Design support to the vehicle manufacturer in
regard to state-of-the-art car body design and
its compliance to

A Client specifications
A European standards and norms
A German guidelines

A Review of design documentation

A Technical support & elaboration of
the vehicle maintenance manual

Client: CNR, Changchun
Project Period: 2010



Selected References 3‘@ LRTC =

Privatization of Intercity Bus Passenger Services in Saudi Arabia

A Development of concession model
for the intercity bus transportation market

A Market survey & route bundling

A Elaboration of contractual framework
and detailed specifications for
A fares
A operation concept
A vehicle standards
A staff qualification
A infrastructure requirements

A Tender preparation

Client: Ministry of Transportation, KSA
Work period: 2008-2010




Selected References X=(RTC=

Passenger-Transport-System at Frankfurt International Airport

A System design (system layout, comparison,
assessment)

A Preparation of tender process (Preparation of
tender documents, publication / selection of
bidders)

A Assistance during tender process (Verification /
assessment of bids, consulting concerning
terms of contract)

Client: Fraport AG, Frankfurt
Work period: 2007-2010




Selected References —SLRTC=

Extension Passenger-Transport-System Frankfurt

A System design und integration concept of the
PTS-section to
A0 flight terminal

Detailed route alignment
Operation simulation
Cost assessment

To Do o

Client: Fraport AG, Frankfurt
Work period: 2005-2006



Selected References

Bus Transportation Master Plan, Dubai

Vehicle types and fleet size

Technical specifications
for all future bus types

Bus procurement
Tender documents

Tendering support

Concept on innovative & environmental
transport technologies

o o Do Do Do

Client: Road & Transport Authority (RTA), Dubai
Work period: 2005-2006
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Selected References N=|RTC=

Automation of Metro Helsinki

A System specification for an automatic
driverless metro system

Implementation strategy
Operation concept

Technical and functional requirements
for ATC and ATP

To Do o

Work period: 2006




Selected References % LRTC=

Driverless operated Metro System, Nuremberg

System specification

Draft of technical specification for vehicles,
track equipment and stations

Fire protection concept development
Implementation concept development
Development of operating instructions

o Do Do Do I»

Client: VAG Verkehrsaktiengesellschaft Nurnberg
Work period: 1995-2005




Selected References X=(RTC=

Wuppertal suspension railway: driverless vehicles specification

A System review

A Vehicles and automatic operation technical
specification

A Elaboration of specification requirements for
EU-wide call for tenders

Profound study of

feasibility / reliability

safety

life-cycle costs

To To To Io

Client: Wuppertaler Stadtwerke AG
Work period: 2000-2003




Selected References

High-Performance LRT Guadalajara

System concept

Preliminary + detailed design
Component specification
Interface co-ordination
Vehicle and crew scheduling
Support of operation

To Po Do To T Ix

Client: Siemens AG
Work period: 1987-1995




Selected References
Underground Light Rail Stations Dusseldorf

A Design and construction supervision of E&M
equipment for the underground extension of the
Light Rail System (2.1 km in length, 3
underground stations) including

traction power supply

catenary system

lighting

cabling for high and low voltage

To To To Io

Client: City of Duesseldorf
Work period: 1998-2002



Selected References

LRT System Valencia/Venezuela

Feasibility study
System and operation concept
Implementation concept (construction stages)

Detailed design, tender documents and
construction supervision for

Trackwork

Stations

Power supply

Train protection system

Workshop & depot

To o Do Ix
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Work period: 1998-2002




Selected References D= pTC=

Light Rail Transit Airport Hamburg

A Pre-Design of a Light Rail connection between
the northern city area of Hamburg and
Hamburg airport

Synopsis of possible alignment-solutions

Integration into the airport-terminal (at grade
and below-ground solutions)

Environmental analysis
Cost-estimation
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Client: City of Hamburg
Work period: 1998-1999




