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Long Life Reliability

does not cost the earth
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Remote Condition Monitoring
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(—)Network Rail Presentations : Pam Fellows & Michael Purcell

a highly reliable railway

a railway available seven days a week
an excellent journey experience

an easily maintained railway

a railway that is energy efficient,

sustainable and affordable

a railway with improved capacity and

capability.

Network Rail
-

Transformation

SECURED

FUNDING

PERFORMANCE FPi

SAFETY The reduction in safely risk

Service cancallations / significani delays

CP4 OUTPUTS what we need to deliver

I3 Reduceby 3w

Incraasa to 82.6%
Reduce by 15-23%
Reduce by 23%
Reduce by 25%

Detay minutes (passangers)
(eight)

_WE NE:ED TO MME . CAPABILITY Line speed, gauge n Maintain at April ‘08 levels
INORDER TO ACHIEVE CAPACITY g Thamesink, Reading projects
SAVINGS OF -1 . ON TOP
OF THE 27% MADE STATION CONDITION B3 Maintainfor each category
SINCE 2003

AVAILABILITY (passangars) Increase by 37%

peupl;uvgﬁ to use5 L:x:en (Freight) No decrease

ASSET STEWARDSHIP Achieving our required outouts in a e way

CUSTOMER SATISFACTION How we will measure our success

Network Rail
ed
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Current Train Management Syste’ms -_ =

Control Centre System (CCF)
TOC/FOC Systems (TIX/P2)

TRUST DA
(Delay Attribution)

1993/94 Performance (Paladin/PEARS)

1985

Network Rail
B 4

1973 -75
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Electrical | | TOC/FOC | [TAFTAR [ |Weather | |C
Control Systems

TSI

operational
information
system

Traffic Management Centre

Monitor
Operations

Real-time
eonfiict
prediction

Standard
interlocking
interface

Automatic
information
distribution

Fixed Asset

Monitoring

*Points Condition
Monitoring

*Track Circuit Monitoring

Train Monitoring
Wheel Load Impact
Detection

*Hot Axle Box Detection

Current plans

Strategic Intelligent -

Infrastructure Solution

Train-Borne Data

«Ultrasonic Inspections
*New Measurement Train
“\ideo Inspections

Mobile
access

Network Rail
'v’

=

110




(Z)Balfour Bertty Presentations : Manfred Leger & Paul Stubbings

Baifour Beatty

Rail

Conaition Monitoring
Balfour Beatty Rail delivers condition monitoring solutions for:

» Remote Monitoring for Active Assets
eg. Signalling, Foints, Power Supply

» Monitoring of Passive Infrastructure Assets
eg. Rail, Centenary and Qvil Structures

The objective: M
Predict and Prevent not Find and Fix ==

Balfour Beatty
Rail

Rermote Monitoring of Active Assets

Condition monitoring for a growing range of applications including:
«Relavand SSIInterlockings o Track circuit monitoring o Farth leakape detection
« Points condition monitoring « Power supply monitoring

» Event Monitoring — range of data loggers
+ Record & store information relating to all aspects of a rail interlocking
—signals, points, frack, level crossings etc.
+  Record time stamped information to assist investigations
+  Typically used to analyse historic data
+  Similar to an aircraft ‘black box'

» Intelligent Asset Monitoring —" Asset View™' software
g »  Turns data from loggers into useful information
+  Inline with UK's ‘Intelligent Infrastructure Initiative’ and move from

‘Find and Fix’ fo 'Predict and Prevent’ culture
+  Uses data in a predictive manner to identify trends and predict performance of assets
»  Universal system compatible with all data loggers
»  User friendly Web based functionality

111



Balfour Beatty

Rail

Monitoring of Fassive Infrastructure Assets

Solutions for measuring condition of track and surrounding infrastructure:

Measurement Systems
eg. Track Geometry and Overhead Line Measurement

»  Attended {manned on dedicated measurement trains) and
unattended measurement systems (unmanned on regular senice frains

+  Rangeof measurements— e.g. track geometry, overhead line and pantograph interaction, ride
quality, rail profile, corrugation, conductor rail profile, tunnel profile, ballast profile, platform
clearance, noise

Rail Infrastructure Asset analysis and evaluation
DatalMap™ Software

+  Helps mange and analyse large volumes of infrastructure measurement data from disparate sources
v Turns large volumes of data into useful information

+  Inline with move from ‘Find and Fx’ to ‘Predict and Prevent’ culture

+  Uses datain a predictive manner o identify trends and predict performance of assets

Balfour Beatty
Rail

DataMap™ Software— Infrastructure Asset Condition Analysis

Features

Takes anddisphys data fomdiparate soures, inc. video
Allcata is synchronsed

Graphiralchart data visualisation

Geographically alisned data

Statistical andexceedence analysis

Link node model based

Arcurate mn-on-run aligmment

Trendng ofdscrete features

Identification of repeat faults

Benefits

Turns data mto usefill nformation

Target mamtenance where needed

Montoreffectiveness of maintenance

Monitor quality of mamtenance

Enables change ofculture from Find &Fx' to Predict &Prevent’
Benefits Asset Fngneers. Maintenance Fngneers

and Incident Investigators

= e -+ Felpsreduce mamtenance andrenewal costs
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(—) Bombardier Presentations : Allan Morgan & Heikki Vikka

Bombardier has also secured key successes in CBTC

= Offering one of the most advanced mass transit solutions on
the market with capability for moving block and driverless
operations

= Metro Madrid (Spain): System in operation where we
demonstrated the capability to migrate to CBTC on an existing
line with no disruption to traffic (two major lines with more than

CBTC 300 mio. passengers p.a.)

SIEEEE | Neihu Line (Taiwan): Installation of a fully automated, driverless
systemon a 15 km line

= Shenzhen Metro (China): Major contract won to supply a
CITYFLO solution for a 40 km line with 30 stations

* Tianjin L2&3 (China): Contract for a total of 56 km and 44
stations

=) BOMBARDIER

Basic Radio Information in ERTMS Level 2

+2 per mill
0 per mill 0 per mill
dient profile
-2 permill 9
[
[=4
[}
g
Static speed 140 kmfh 140 km/h -
profile 120 kmih Q
80 km/h
&
)
Allowed distance .8 2] (_fJ
to go (M it > 5 =] tg
Authority) a3
Track circuit section g Q -
-
i { — | — — | L |
ol e Pl . 1
I - ' — 7y
A g s
Virtual signal Virtual signal Virtual signal
«) BOMBARDIER
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ERTMS Level 2 - System overview

* Traffic Management System

* Interlocking “ =

Point' Track circuit f * according
= axle count " Bal@% * GSM-R

* Onbord equipment

") BOMBARDIER

ERTMS Level 2 onboard overview

L Encryption .
Driver interface . 1 GSM-R radio
ERTMS Logic
Balise
Transmission Train interface Odometer
Module
Antenna Driver Wheel Doppler
Brakes handles axles radar
Eurobalise
D) BOMBARDIER
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ERTMS Level 2 RBC overview

Train control
centre

Radio Block
Centre logic

Encryption
device

|

Interlocking

D

Migration ERTMS Level 1 to ERTMS Level 2

Mixed signalling

* A line equipped with ERTMS Level 1 can be upgraded to ERTMS

Level 2

* The first step is to install a Radio Block Centre with interface to the

interlocking

= ERTMS Level 1 trains will continue with their operation

= ERTMS Level 2 trains will use the ERTMS Level 1 balises as
position reference but ignore the rest of the balise information and
instead get information over radio

* When all trains have been upgraded to ERTMS Level 2 the optical
signals and the LEUs can be removed

")
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(Z) BRECKNELL WILLIS Presentations : Tony White

- -~ BRECKNELL WILLIS
ﬁ ﬁ World Leaders in the design, manufacture and supply of Electrification Systems
A A
[ —
—_—

Typical Electric Raised/Spring
Operated Unit (Melbourne)

-

-~ -~ BRECKNELL WILLIS
___=I= _= World Leaders in the design, manufacture and supply of Electrification Systems
Y A

e

e WCML Pantograph

(Installed and Tilted)
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(=) Westinghouse Presentations : Alistair Mcphee & Chris Tyrrell

Intelligent Infrastructure & Holistic Traffic [ Business Systems Integration
Management & Operational Intelligence
ERP
i ArchestrA
gs
B2
Egw ATS cTC ECS PRC
it
A CBTC Power ERTMS L
: |

. Safety Critical Control Layer

WINETISYS s i 47

Bl

* 150+ years in providing Safety
Systems for railways
* We have led the industry at
every stage of interlocking
development
— Mechanical
— Electromechanical
— Electro-pneumatic
— Relay Based
— Solid State Interlocking
— Computer Based Interlocking
e Current generations use same
technology as aerospace,
defence etc.

VeSS rafl 370

WESTINGHOUSE
tail systems

l::\}{jl
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Current Interlockings

el egacy systems
- Relays
- Solid State Interlocking
— Both fully supported, and newer systems offer low
risk, value for money migration whilst protecting
investments
eCurrent interlockings
- WESTLOCK
- WESTRACE
- GEOLogic
eMarket trends are towards modularisation, cost
reduction and standardisation

WIVETISY5 rar 2roup
@ | WESTINGHOQUSE"
rail systems

WESTRACE

*Originally developed by all the Invensys Rail
companies to provide a modular interlocking
solution for as many of our markets as possible

eSince the first application in the late 1980s, the
system has been constantly upgraded to reap
the benefits of improvements in technology

eThere are over 1,200 WESTRACE applications
worldwide, with hundreds more on order

*WESTRACE makes its next step forward in
2010 with the introduction of the new
WESTRACE Mk?2 platform /

Y52 ranl groLp
@ WESTINGHOQUSE"
rail systems
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eModular hardware -

processor module and
selection of Input / Output
modules

- Relay Output Modules

- Lamp Output Modules

- Parallel Input Modules

- Communication Modules

eFully network compatible,
UDP/IP over standard
network infrastructure

TVEnsyss ra or
) | WESTINGHQUSE
W

il systems

eConventional Train Detection

*EVC on trains

eRadio Block Centre (RBC) connects to
interlocking, and transmits signalling
information to trains over ..

*GSM-R radio network

eFixed Eurobalises used to allow trains to
determine accurately where they are

eContinuous ATP system, therefore performance
improvements

TVETISYS: rafl groLp
| WESTINGHOUSE"

rail systems

119




*No train detection
¢EVC on trains
¢RBC on trackside

eTrain detection entirely based upon train
reported location

ePotential for improvements in performance
over ERTMS L2, however greatest advantages
will come from reduction in trackside
equipment

WIVETISyS ran g1our
{-\p, | WESTINGHQUSE"
| rait systems

(P4) Delta Rail Presentations : Jon Zieve , Adrian Golby

On Operations RT s
Timetable Planning System

Rail networks of varying complexity and scale
Rapid capacity evaluation

Validation of capacity and routes

Scheduling of rail services and stock movements
Optimisation of resources

Capture and visualisation of knowledge
Automation of routine tasks

Automation of complex tasks

Production ready timetables

Links to staff rostering systems

Robust IT platform
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Tamping Plan
28 Dot 2000
30 Apr 2000

L 38m Vertical SD

-

B U s | ey

ale ] afwf pa ol e | e o |v]| el

B BE Rwel vem ok Afon COVEs M Tesae Dsbed

(B E@ e =~ #ea

dim ms

n
'
R I ..mIEa P @ oe e
aas | 7
e EIRS Tapnr. = o e [o]wlslal v [w]lw]n
o vanion | ke | s o G ks bl
[ i1z ] R I T T T e R T (e e e )
oo cacn ||t |
AT s [seazs flater
MO ACHNOND —
VD Lpmn
o —"—" [sa = fra-gies i 4 | <
e Harmtemit, 3 UEW LUPWHETR 13 s es 03 Ut
WEL W Kanatn s 37 DME Dagrom E [1ea 48 13 | 2
w0 WKEdn |1 57 [ s 3 1820 {12y i
wh oo || — | — w2 "
oy il Bl 4 Hmju numm CENUR] ‘4;"'-
run 8 — | = jun e
WHI rrichogl e vscary 52
ran raznzn || — | — fue 8 ke 4
ERE EMALACT (18 dacvman [aiedd E e ey e
o I I WA a1
ek ez WAl e e s
e EVD Entonimi 15 #
ERH Edge Fid —TY Y ST GHemsh % 17
] B D 4
s I & u "l
o 1 - -
SHO s oz o = - -
g M 54
A Wara & or Ha HEke el LI =
TEH Tewr 1 = o0 B R 3
B E4ALE CT 11 204 15c2) 2z
[ PG PR G 16 20— | = -
FE PR ma | = [ = -
WH vkl E¥ EFue I -
WA e WK FAVBLEDN n | = | = -
[
Ban BN 1 s wmar |0 BESS w15 55
e g e 413088 i e vk |1 28 I
UPY UPMIETR 15 525(15 5 |t Tumm o wpon |15 13 w
i ors i -
UPD Upn Gt e e pog s
T Foem 14 50 [55 nrfis e [ onie eef pr, BOTT i
= s ] =
H.l HLD 121 32 e
EAD EAEOF 15 5 5 s
8D At v 0 T
[z o] o5 4w [EEE

121




(#) Funkwerk Presentations : lan Brown & John Meredith

The many facets of train planning

» Theplanis
Resource
(Vehicle) Track Tnorghan
Scheduling Maintenance timetable
Scheduling
»  None of
\ these
Resource activities
(Crew) |\ — Station can take
i Lo placein
Scheduling [ ] Activity isolation -
and Staff all are
/ Scheduling interlinked
Train
Timing Network
& Capabilities and
Pathing Restrictions
funkwerk))
infarmation ls(nnnlwln
10 Funkwerk Information Technologies York Lid ]
The capacity balance
Funkwerk understands track capacity issues
Number of trains
or frequency
Average Stability or
speed Robustness
Urban
Metro
foerogonely | —
Traffic
funkwerk))
infarmation ls(nnnlwln
10 Funkwerk Information Technalogies York Lid 10
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Our coverage of railway processes

Strategic Operational Service
Forecasting Scheduling Delivery
decades years months weeks days hows minutes
Infra- Infrastructure Network Availability Network
structure Development Scheduling Management
Train Train Service Train Service Train
Service Development Scheduling Management g
. Fleet Fleet Vehicl hi
Vehicles Forecasting Scheduling Assignment Management ;
3
Crew
Crew Crew Crew o
Crews Fi " achaduli Assignment
F g g (Rostering) Management
c Time Table Customer
ustomer Information Information
funkwerk}))
infarmation techrologles
© Funkwerk Informatian Technologies York Lid 12
TrainPlan with ResourcePlan
Strategic Operational Service
Forecasting Scheduling Delivery
decades years months weeks days hours minutes

Infra- Infrastructure
structure Development
Train Train Service
Service Development
. Fleet
Vehicles Forecasting
Crew
Crews Forecasting
Customer

& Funkwe rk Information Technologies York Lid

Network Availability

Scheduling

Train Service
Scheduling

sisAjeuy asueuuOpad

Fleet Vehicle
Scheduling Management
Crew Crew
Scheduling | !(!Flo! |Fg:lln|:;]t Management
Time Table
Information

— funkwerk }))

infarmation technologlos

19
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Data inputs & outputs

Daily Train reports & Timetable
Plan Tlmekeeplng Changes
Crew Duty
Daily Updates
Crew Shifts
FlesourceManager Customer
Rolling Stock / '"fmmam"
Status Historical Audit
Records
CWE‘-!‘“ BEOI;;OM Crew Knowledge
00K-0 Maintenance Updates
System
Defect Reports funkwerk ll]
infarmation lﬂhl\nlwlﬂt
0 Funkwerk Imformation Technologies York Lid a2

PowerPlan - Tripview Voltage

A i T o L ot s TN i

= Electrical results can be displayed graphically fu nkwerk }))

infarmation technologles

& Funkweark Information Technologies York Lid 60
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(75) Railway Industry Association Presentations : Jeremy Candfield

The Railway Industry Association - RIA

» Represents the UK railway supply industry
» 150+ member companies

» Members supply national rail, London Underground,
light rail, exports

* ¢.100% membership growth in the last ten years
* Includes great bulk of sector by turnover
* |s funded entirely by its members.

Size of the UK National Rail Network

34,000 kms of track
2,500 stations
c.11,000 passenger vehicles

Over 1.2 billion passenger journeys made in 2007/8
covering some 49 billion passenger kms

65% of all passenger journeys begin or end in
London

21.1 bn tonne-kms of freight moved in 2007/8
Around 180,000 Employees
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Traction, Speeds

« About 30% of network electrified,

Commuter lines south of London and in Liverpool 750V
DC third rail

London Underground 630V DC four rall

Main lines to north-east and north-west and other
commuter lines 25kV AC overhead

Remainder operated by diesel

Principal main lines 125mph (200 kph) including diesel
Most other routes 70 -100 mph (110 — 160 kph)
Channel Tunnel Rail Link 186 mph (300 kph)

Railway Industry Association

UK Privatisation — Main Operational
Components

Network Rail (replaced Railtrack) which owns the
infrastructure and is responsible for its maintenance

¢20 TOCs which operate passenger services under
franchise from Government

c8 Freight train operators providing open-access
services commercially

The supply industry (which RIA represents), including

3 Rolling Stock Leasing Companies (ROSCOs)
which own the passenger rolling stock
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Current Rail Industry Structure

Government sets strategy for the
railways and ‘contracts’ with

Network Rail (via independent
Sefs economic regulator) and TOCs to
deliver
Network Rail has responsibility for

operating the network and
accountable for performance

Train operating companies (TOCs)
provide passenger services

Office of Rail Regulation ensure

NR does not abuse its monopoly

power, and responsible for safety
Source - DIT

MNew structure

Department for Transport,
Office of Rail Regulation

» Completely separate public-sector organisations

» Basic model clear: public sector (DfT) specifies what it
wants to buy; private sector competes to provide it

* ORR decides the cost of the specified service level
and sets TOCs’ access charges accordingly

* ORR also safety regulator
* Presented in Taipei by Michael Beswick, ORR

Network Rail

The infrastructure manager

» owns and operates the track, signalling, electrification
and telecommunications networks

» manages the timetable

» most of its work is carried out by suppliers, except
infrastructure maintenance.
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* NR is a not-for-dividend private-sector company and
has no shareholders

» any profits are reinvested in infrastructure work

* receives revenues from train operators (access
charges) and direct grant from Government.

Relationship between NR and Government

* Government does not own or control NR

« Government specifies the level of service it wants NR
to provide

« ORR decides the cost of the specified service level
and sets TOCs’ access charges accordingly

« Government compensates TOCs for changes in
access charges

« Government is the ultimate guarantor of NR’s debts.

Passenger Train Operating Companies

» Passenger services are provided by individual train
operating companies (TOCs) under franchise from the
Government — typically 7 years

» TOCs are contracted to provide at least a minimum
service pattern in return for a pre-determined subsidy
(or premium)

« TOCs retain fare revenues, an incentive to

grow market
keep costs down
prevent fare evasion
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Freight Operating Companies

» Some eight FOCs

» Not franchises and not subsidised — operate as purely
market organisations

» Access charges normally related to extra cost of freight
trains only — basic costs paid by passenger TOCs

Strategic Issues

Handling the great increase in demand on a capacity-
constrained railway

And further improving reliability and punctuality

While simultaneously carrying out major
infrastructure renewals works

and

« Controlling costs, maximising revenues

» Optimising the engineering interfaces

* Further improving the way in which companies work
together
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