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Introducing a Light Rail System.
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Rail Traffic Systems.
Introducing a Light Rail Transit System
for Kuala Lumpur.

Around the world things are
changing. More and more
people and goods are on the
move. The demand for
shorter travelling and
transportation times is
growing inexorably. All these
facts present new challenges
and opportunities to the
planners, manufacturers and
operators of modern
transport systems.

Economically and
ecologically, no major city
can afford to ignore recent
developments in integrated
transport system planning,
as worsening congestion
and pollution make clear
worldwide. Kuala Lumpur,
the rapidly growing business,
financial and industrial
centre of Malaysia, is no
exception to this tendency.
The introduction of a mass
transit system here has
become essential, and road
traffic congestion underlines
the need for a railbound
transport System operating
on a dedicated track and
offering consumers an
attractive alternative to
private transport.

For the conception, design and implementation of such a system, the Complete Rail Systems Division of AEG Westinghouse Transport-
Systeme GmbH and the UK-based civil engineering company Taylor Woodrow International formed the consortium Kuala Lumpur
Transit Group (KLTG).

KLTG is developing the project in close cooperation with the Malaysian government and a range of internationally recognised experts,
tailoring the system to local requirements and involving local financing and suppliers wherever possible.



Kuala Lumpur
Project

The Kuala Lumpur
Master Transport
Study (1981)
recommended the
implementation of a
Light Rail Transit
(LRT) system,
based on the level
of travel demand in
the main transport
corridors of the
urban area.

Positive demand
analysis, passenger
surveys and
feasibility studies
conducted by KLTG
with the assistance
and support of
regional experts and
including ridership
and revenue
projections, provided
the basis for the
design, specification
and financial
modelling of the
system.



Long term projections
were made up to the
year 2010, enabling
an extensive
operating concept to
be formulated.

Demand Analysis
Passenger Surveys
Feasibility Studies

AEG creates integrated
transport systems by
optimising existing
systems and hardware, by
building new systems, or
through a combination of
the two. The process
begins with the
commissioning and
analysis of general
demand feasibility studies.
The situation in each case
is examined and an
optimal system, be it
heavy or light rail, metro
or tram, is selected to
meet the potential
demand while remaining
within the limitations of
financial and geographical
constraints.

Detailed studies are then
carried out to test the
feasibility and profitability
of the proposed system.
In this phase, inhouse
experience is
supplemented where
necessary by regional and
local expertise.



Kuala Lumpur
Project

Financial Overview of Operation

The potential for
property development
was assured, in that
long term lease
agreements for tracks
and stations and air
space permits for
elevated structures
were obtained,
allowing development
upwards over
maintenance
buildings for example.

The succesfull im-
plementation of a
project depends to a
great extent on the
identification of
procedures, and this
undertaking was no
exception. Approvals
had to be obtained,
agreements with
various private and
governmental bodies
concluded

KLTG played the lea-
ding role in guiding
the parties to a suc-
cessful

conclusion. For this
one project more
than ten different
contracts were
negotiated within a
one and a half year
period.



Right of Way
Approval and Agreements
Finance
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A convincing
financial proposal
was required. A
finelytuned concept
was developed . B '

taking all the
objectives and
interests of the very
varied participants,
both institutional
and private, large
and small, into
consideration. This
concept was then
enhanced by a
sensitivity analysis
carried out by KLTG
using regional
expertise.
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A dedicated corridor is
essential for fast and
reliable public transport,
and once the catchment
area has been identified,
the final negotiations for the
right of way must be
concluded. This is just one
of a series of procedures
which must be observed in
the implementation of major
infrastructure projects.

AEG's various specialist
departments (legal, tax etc.)
initiate and follow through
negotiations on the
planning permissions and
other agreements that are
required, culminating in the
all-important franchise
agreement.

The development of an LRT
system must be based on
sound economic viability.
Individual projects therefore
require tailor-made
financing. AEG has access
to the entire range of
inhouse financial expertise,
and to private investors
worldwide. This unique
situation puts AEG in a
position to offer a complete
palette of financial models
suited to any project
anywhere in the world.
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The track utilises
9.5 km of existing
disused rail corridor,
linking up with a

2.5 km inner City
section, elevated for
cost reasons and
blending well with
the modern urban
backdrop. Double
track is used
throughout, and
there are no level
crossings.

Minimum disturban-
ce, and ease of
extension of the
System were the key
issues in the
selection of the route,
combined with the
tapping of the largest
possible catchment
area.
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Phase 1 serves 13
modern, passenger-
friendly stations
designed for a projected
320,000 passengers per
day by the year 2000.
Station layout has been
adapted to the
characteristic local
building style.
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Track
Stations

Maintenance Facilities
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To accomodate the
Operation and
control centre as
weil as light
maintenance and
scheduled overhaul,
purpose-built
facilities will be
constructed
including underfloor
wheel lathe and
washing unit.
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Requirements for
future extension of
these facilities
were taken into
account in the
conceptual design
phase, allowing an
eventual fleet of
100 vehicles to be
kept in operation.
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AEG provides a competent
civil engineering partner for
the physical implemention of
trackwork, staions and
ancillary buildings. Track
layout is optimised, taking
topographical constraints and
operational requirements
(catchment areas and feeder
possibilities) into
consideration.

A satisfactory station layout
requires user-friendliness
and attractiveness. Safety
and simplicity are the
watchwords. AEG delivers
the entire range of station
equipment for both above-
and below-ground stations,
including environmental
control, lifts and escalators,
and “hidden” equipment such
as pumps and emergency
ventilation.

Operating costs and
therefore return on
investment are strongly
dependent on optimal
maintenance. Special care is
taken with the design and
equipping of workshop and
stabling facilities, and in the
provision of spare parts, an
important factor when
calculating operating costs.
An entire maintenance facility
can be provided, with or
without personnel, and
tailored of course to the
scope of equipment supplied.



Technical

Kuala Lumpur
Project

The vehicle design
selected is a stainless-
steel bodied, 6-axle
articulated car with two
motor bogies and a
central trailer bogie.
The vehicies are air
conditioned and have a
crush load capacity of
375 persons. The
traction motors are
chopper controlled,
with micro-processor
control of acceleration
and braking.
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The traction voltage
of 750 V DC is
supplied to the
vehicle via third rail
from 8 remote
controlled
substations
distributed along the
line.

Regenerative
braking contributes
to the efficiency of
the System.

For the system in Kuala
Lumpur, a centralized
traffic control System
was designed to allow a
single operator in the
control room to manage
the entire system. The
system includes speed
monitoring and
automatic train stop. An
important element of the
design is the possibility
to extend the system, for
example to include

traffic management and
train description functions.
To this end the computers
and mimic panel are
designed to cater for the
entire future network and
allow a minimum headway
of 90 seconds.
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Rolling Stock

Power Supply and Distribution
Signalling and Control Equipment
Telecommunications

LU

The telecommunication
system includes a state-of-
the-art radio system for
centralised train and
maintenance dispatching as
well as a EPABX telephone
system covering stations
and trackside. Both
systems are an integral part
of the global design of the
control centre and are
designed for future
extension.

AEG has a product palette to
meet the requirements of
each individual customer and
provide a tailor-made
solution in every case.
Products, both conventional
and automated, range from
rubber-tyred people movers
and low floor light rall vehi-
cles to high capacity heavy
rail commuter trains with AC
or DC drive. Rolling stock
design is dedicated to
superior quality and low
operating and maintenance
costs.

AEG provides the full range
of services and equipment in
the field of power supply,
contact systems and remote
control for long distance and
commuter railways, mass
rapid transit, LRT, tram and
trolley-bus systems. This
covers the design,
manufacture, delivery,
installation and
commissioning of such
systems and parts thereof,
comprising high and medium
voltage substations, cable
systems, AC and DC traction
substations, station
substations, and overhead
contact wire, third rail and
remote control systems.

From robust relay technology
to the last word in computer
control, AEG matches signal-
ling and train safety systems
to the exact requirements of
the System and the
dustomer.

Telecommunication facilities
covering all facets of
Operation and safety can be
provided as an integrated
System comprising radio,
telephone, public address
and closed circuit television,
or a combination of the
above adapted to the
particular operational
requirements in each case.
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Passenger informa-
tion required for the
Kuala Lumpur LRT
ranges from informing
the population of the
new feeder bus
routes set up to serve
the railway to the
signs and indicators
on platform and trains
and in the station
areas. The aim is to
maximise ridership
and promote the
smooth and safe flow
of passengers
through the system.

A modern rail system
requires a modern
ticketing system to
match. User-
friendliness, high
capacity, security and
low cost are some of
the characteristics of
the system AEG is
supplying for

Kuala Lumpur.
Recyclable magnetic
strip tickets allow
entrance to the closed
system through
bidirectional turnstiles
and provide quick and
accurate control.

12



Passenger Information
Ticketing
Maintenance and Safety

Maintenance and the
costs thereof are key
factors in the viability
and safety of the
system. AEG has
developed a range of
logistics tools such as
the Project Reliability
Acquisition Management
System which optimises
spare parts handling and
allows the streamlining
of the preventive
maintenance concept.

As a market leader in passenger
information systems, both
stationary and mobile, AEG is a
natural choice. Modular LCD or
block matrix displays can

be suited to a variety of situations
from small display boards for
vehicles to large information
boards for station platforms for
example, providing clearer
information and a more attractive
environment for passengers -
particularly important if public
transport is to hold its own
against private vehicle use.

For more than a hundred years
AEG has been successfully
supplying ticketing systems. The
product range extends from
simple ticket cancellers to high-
tech ticketing systems with
central computer control, from
theft-proof cash handling to fi-
nancial planning.

AEG logistics engineering covers
the design of all equipment for
supportability, and the design of
the overall support capability for
the system. The logistics support
necessary for a new system is
identified and evaluated using a
well proven iterative analytical
process.

Safety is of course a prime con-
cern for transport operators the
world over. AEG undertakes the
provision of all necessary safety
equipment including firefighting
equipment, emergency ventilation
and lighting, monitoring (closed
circuit TV), and public address
systems.
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Project

The operating concept
was created by a well-
known international
consultant to cover the
following:

- Timetable/ transport
capacity offer

- Internal procedures
and regulations for
Operation

- Procedures for
emergencies and
service disrupions

- Operations
management

- Operations facilities
- Operation Staff

- Operations / main-
tenance interface

Operation will initially
be with twocar trains
at 3 minute headway
during peak hours. In
phase two, threecar
trains will be
introduced with a
minimum headway of
2 minutes.
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Operating Concept
Personnel
Operation and
Administration

The recruitment and
training programmes
have been given
priority from the start
as a key component of
the system. The
objectives of these
programmes are to
create a workforce
which is able to
service, repair and
overhaul all parts of the
LRT system,

safely and efficiently
operate the System
and handle any
emergency.

An international team of
experienced managers,
selected by the board of
directors, will run the
operating company with
its 437 employees
effectively and ensure
the viability of the
project. Viability is
further enhanced by the
fare structuring, with its
provision for annual
review and linkage to the
consumer price index.

The operating concept is one
of the key elements in the
development of any rail-
bound system. To assure
smooth and efficient
Operation, support from
professional operating
advisors is essential. AEG
works with a team of experts
to ensure that the operating
concept is optimised from the
outset, providing maximum
safety combined with
maximum turnover.

Operation and maintenance
personnel are trained at our
manufacturing and testing
facilities, among the most
modern in Europe.

AEG assists the Operator in
organising, arranging and
monitoring the training of key
staff according to their
particular requirements.

Reliable and efficient
operation from the very first
day is one of the key issues
in the attractiveness of public
transport, deciding whether
passengers are won over or
not. AEG contributes its
expertise and commitment
here, making it a successful
partner in any transport
system anywhere.

15



The light rail System for Kuala Lumpur
is an example of how AEG Rail
Systems is going the whole way with a
major city to facilitate business
development and improve the quality of
life of its citizens.

Once a transport need has been
identified, AEG can begin to create the
system to meet it, starting with demand
analysis and feasibility studies to define
exactly what is required. Financial
modelling and legal negotiations form
the next phase of the process, with
hardware being designed and matched
at the same time. The operating
concept is a vital element of the
System, with training at the forefront,
ensuring that the system operates
smoothly and safely, and of course is
viable. Full workshop facilities and a
comprehensive maintenance concept
complete the package and ensure that
the System keeps working over its
intended lifespan and beyond.

The final result is a fully integratable
transport system which can be
extended to grow with its surroundings,
forming the basis of a future network or
operating independently, as the case
may be.

For more information contact the
following address:

AEG

Industrial Engineering
Hohenzollerndamm 152
D-14191 Berlin

Tel. +49 (030) 8 20 99 490
Fax +49 (030) 820 99 499

www.aeg-ie.com
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