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FiffF2.1-01 :  BEERA 3 E K Baroness KramerZ B -Ba &m0

Suggested Words of Welcome
Welcome to the Department and to London

Pleased to see you all today. Know you’re in the capable hands of the
Railway Industry Association.

Wish you all successful discussions during the 2" UK-Taiwan Railway
Forum tomorrow

It is an exciting time for the rail industry in Britain

Since rail privatisation in the 1990s, UK passenger numbers have
doubled and freight traffic has risen by 60%.

There are 4,000 more services a day than 15 years ago.

In the next 5 years we expect a further 14% rise in passenger numbers
and 4% more freight.

Passenger satisfaction continues to improve and we have a safety
record to be very proud of.

We have developed a successful rail franchising operation and are
encouraging overseas investment and participation in the franchising
process — Taiwanese representatives would be most welcome at our
Franchising Event on 9 April.

We are now investing in several major infrastructure projects to deliver
additional capacity and support economic growth

You have already seen something of Crossrail, which will open in 2018,
and boost the capital’s rail capacity by 10%.

We are also investing in Thameslink line to significantly boost north-
south services through London.

My Department has committed more than £38 billion (1,900 billion
Taiwan dollar) for Network Rail to run and improve the network between
2014 and 2019.

We are also making detailed plans for our second high speed line linking
London with Birmingham, Manchester and Leeds
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Supply Chain

And we are also supporting our railway supply industry to take
advantage of this domestic success and to export more of their products
and services.

The global market for rail is huge and growing fast. It accounted for
more than €100bn in 2010 and is forecast to grow at nearly 3% per
annum over the next 5 years.

Heavy rail is the largest rail application segment while light rail, tram and
metro is expected to be the fastest growing.

The UK rail supply chain employs 80,000 people, and has a combined
turnover of £7bn.

As well as international companies like Alstom, Siemens and
Bombardier, we have a diverse range of smaller companies offering
world class products and services, some of which you will be seeing
later this week.

Britain has a strong reputation for engineering in sectors like automotive
and aerospace. But the government is also working closely with the rail
industry to invest in skills, research, development and innovation.

A new national rolling stock training academy will open next year,
supported by over £3m (150 million Taiwan Dollar) of government
funding. This joint initiative between Siemens and the National Skills
Academy for Railway Engineering will help to meet our skills

needs. Again, | think you will be hearing more about this later.

My Department is also investing heavily to support greater innovation in
rail. Over the past two years we have provided £30m to the industry’s
Enabling Innovation Team to develop and demonstrate innovative
concepts.

Finally | would like to stress that the UK government is keen to continue
its support for projects in Taiwan, as exemplified by our former minister
Mike Penning’s visit in 2012 and | know you will hear this week what
British industry can offer as you prepare for exciting new developments
in your mainline railways and metros.

Thank you

B2



Ff42.2-01 :  RIA Jeremy Candfield Director General &%#§GB Railway Industry

L‘J?Trade /////
& Investment
GB Railway Industry

Presentation to Delegation from Taiwan

London

Jeremy Candfield
24 February 2014

Director General

Railway Industry Association %

Current Mainline Industry Structure

Mew shucte

Government

%

VTN

NR
\

SUPHLIERS

I

=]

Railway Industry Association

The Railway Industry Association - RIA

» The UK has a dynamic and growing rail industry

* RIA represents the UK railway supply industry; founded
1875

» Currently around 180 member companies covering the
complete range of railway disciplines

* RIA is funded by its members and is not part of
Government, but works closely with it, particularty UKTI.

*» RIA members supply all the national rail systems and
export extensively on a worldwide basis.

Railway industry Association ’@/

UK Railway Supply Industry
Offers an extensive service covering all aspects of rail
transport from feasibility and financing to operation
and maintenance.
* Mainline
+ Mass transit
« Light Rail
+ High Speed Rail

Railway Industry Association

Supply Capability: Products and Services

Civil infrastructure and track systems
Rolling stock

Signalling

Telecommunications, passenger information
systems, ticketing, CCTV etc

Power and electrification

Components and Specialist materials
Operation and maintenance

Professional services

Railway Industry Association

Professional Services

UK raif specialists are strong in many countries, with a
wealth of UK and worldwide experience and long-
established skills in:

Legal and Financial services ( PPPs)

Feasibility studies, systems engineering & design
Project & programme management

Research and Innovation

Risk, safety and regulation

Architectural and station design

Asset management (in remote condition monitoring)

Railway industry Association /@/




Supply Industry reflects its clients’ priorities 1: A few Statistics

The UK rail industry is valued at around £12Bn a year
employing approximately 200,000 people.

Network Rail manages over 32,000 km of track and
2,500 stations

Over 1.3 billion passenger journeys per annum
covering over 50 billion passenger kilometres

A passenger railway with a freight overlay — around
5% of train movements.

London is a major rail hub - 65% of all passenger
journeys begin or end in London

+ Safety > safest large railway in EU, safety advice

» Capacity > remote condition monitoring, plug & play
equipment, modular techniques for speed of installation

+ Efficiency > competitive pricing, project and programme
management skills

Railway Industry Association % Railway Industry Association '@/

Improving efficiency Mainline Privatisation

Fgmo 3 Natwolh Rol offemsisy gars n CP3 CPA and CP5 Process began in 1994 and took 3-4 years
During privatisation, infrastructure and rolling stock
support activities were sold or contracted out
Passenger operations were franchised on a highly
competitive basis & freight operators sold
Expertise transferred to the private sector — much of
that in the supply industry
The process has gradually evolved over the last 19
years into the current model which is delivering
significant investment.

Government retains a central role, but private sector
delivers

Railway Industry Association Railway Industry Association '@/

Overview of
Supply Industry reflects its clients’ priorities 2: UK Mainline
Network
* Reliability + delay cost attribution > full service
provision contracts, emphasis on low-maintenance,
high-reliability equipment — life cycle costing

+ Huge infrastructure works programmes > project and
programme management skills

+ Contractual interfaces > eg emphasis on lighter
weight vehicles to reduce track damage

Railway Industry Association ,@/ Railway Industry Association
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Mainline Network - Characteristics Rail Transport in London

! + Transport for London (Tfl.) reports to the London
About 40% of network electrified Mayor's office.

Commuter lines south of London 750V DC third rail {and TfL looks after the London Underground,
Liverpool) London Overground, Docklands Light Railway
London Underground 630V DC four rail and the Croydon LRT

Main lines to north-east and north-west and other commuter LUL which was 150 years old this year is one of """
lines 25kV AC overhead the largest mass transit systems in the world x
Remainder operated by diesel with around 400Km of track and 270 stations.

Principal main lines 200 kph including diesel The system handles up to 4m passengers per
Most other routes 110 — 160 kph day and is investing around £1.58n per year in

HS1 (Channel Tunnel & domestic) 300 kph 1l Bligset Upgisde St

Railway Industry Association Railway Industry Association

Growth
Since Privatisation of British Rail in the mid nineties:

Major investments in the UK

Passenger kilometres up by 102%

Passenger journeys up by 104% + Thameslink Programme — on going
Freight demand up by 48% » Crossrail ~ ramping up for completion in 2018
Over 5,000 new passenger vehicles on the network * Rolling Stock Procurement

Infrastructure investment has increased significantly - * Electrification

renewals and enhancements over £5bn in 2012/13 » High Speed 2 - Planning stage

LUL and UK Metros experiencing similar passenger + ERTMS in-cab signalling - Planning/Procurement
growth

Source ~ORR Natonnl Rail Tronds YaarhookDIT

Railway Industry Association »@/ Railway Industry Association %

Thameslink
< Maindine route running 225 km north to south through London
crossing the river Thames.
The Pariense: Py The Thameslink Project is a £5 5 billion scheme to extend the
R LD R senvice to greatly increase capacity on the central London
;i 1 section to accommodate more frequent and longer trains
This scheme, scheduled for completion in 2018, is well under

Railway Industry Association »@/ Railway Industry Association
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Crossrail High Speed Rail

24 trains/hr, 36.000p/hr, £15Bn, 21Km twin bore tunnel, 8 new sub
surface stations, completion 2018
County ¢f Cauniy o Essan
Hertfordshirg
County i ; <
Bucknghnmsh re \

County of

wnnty of Surrsy Kent 1994 Channel Tunnel Opens — No HS in UK

Railway Industry Association

Rolling Stock in the UK HS1 High Speed Link

» UK industry has just published a Long Term
Passenger Rolling Stock Strategy.

+ National fleet to grow by between 53% and 99%
over next 30 years

+ Electric vehicles to rise from 68% today to 80% by
2019. Assumes electrification rises from 40%
today to 50% by 2019 and up to 60% thereafter.

* Modelling indicates that between 13,000 and
19,000 new electric vehicles will be needed by
2042.

Railway Industry Association %

Electrification Programme

Major programme of
electrification has commenced
to interface with the Rolling
Stock investment programme
Great Western Railway 2018.
£35 m investment in state of the
art electrification train.

London to Sheffield

E-W in the North of England

Railway Industry Association | Railway Industry Association
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Greater London Rail Network: Some

Railway Industry Association

London's Train Stations ;
q v

Kings Cross
Western
Concourse,
opened March
2012

Railway Industry Association

Current status ... in conclusion

The bill for Phase 1 will go to Parliament in UK companies are playing a key role in delivering the

2014 for approval in 2015, unprecedented investment in rail taking place in both

main line and mass transit.

A strong home market provides a solid foundation for

exporting

UK companies that succeed in exporting are highly

experienced in:

- understanding local markets

- providing strong support to their customers

- identifying and providing best-value solutions, for both
existing assets and new projects

because they have to be to be competitive............

Phase One: London to West Midlands

« Open 2026

» Through-+unning semces to North of England
+ Link to HS1

Phase 2: “Y” to Manchester and Leeds
+ Open 2032-33

« Transformational journey times

+ Link to Heathrow

Railway Industry Association | Railway Industry Association %
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Further Information

www.riagb.org.uk
icandfield@riagb.org.uk

Thank you

Railway Industry Association
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H4-2.3-01 :

Presentation on Taiwan Rail by British Trade and Cultural Office,

Taiwan, ppt * HEZREREHE.

UK
TRADE &

INVESTMENT

I'he Taiwan Ruil Transport Plan
for 2014-2030

e HSR
— TRA

o HSR stalon
# 4 TRAEMOM

Current status of Taiwan railway services

Traditional railways

Operated by Taiwan Railways Administration (TRA).
Service routes: 7 mainlines & 5 branch lines

* Number of stations: 216
Totat track length: around 10906 km
Passenger velume: around 20 million passengers in Dec 2013
Average daily trafTic: around 623040 passengers

South-link line

Source: Irfiic statstes Y3hook

Current status of Taiwan railway services

High-speed railways

*  Operated by Taiwan High Speed Rait Corporation (Tl YL J/
. A . 1 Y \

= Current operating stations: Taipei, Bangiao, Taoyuan, Hsinchu, o~ \

“Taichung, Chiayi, Tainan & Zuoying (8 stations) ',—" @R -
*  Future operating stations: Nangang, Miaoli, Changhua & _.-" g ,."

Yunlin (4 stations) oot '\I

Total track length: around 340 km e Eit ;."
= Passenger volume: around 4 million passengers in Dec 2013, f ®H {
= Average daily volume: around 130,000 passengers _3 " }-'

f
{ ]
I.’
7

Sourres Il statsins Bl al:

e
(T 4

Current status of Taiwan railway services

= Current status of Taiwan railway
structure
= Overview on future railway
projects
- Traditicnal railways
- Cosmopolitan MRT & LRRT
systems
* Northem arca
¢ Central arca
* Southem area
= Conclusion

Taipei MRT
*  Planned/built by the Departmentof Rapid Transit
Systems (DORTS)
*  Operated by Taipei Rapid Transit Corporation (TRTC).
*  Service roules: 11 main and 2 branch lines
Main lines: Wenhu, Danshui. Zhonghe. Xindian,
Nangang. Xizonanmen. Bangiao. Tucheng,
Luzhou, Xinzhuang. and Xinyi
Branch lines: Xinbeitou & Xizobitan
*  Numberof stations: 109
= ‘Total rack Iength: 121.3 km
= Average daily traffic: around 1.7 million passengers




Current status of Taiwan railway services

Kaohsiung MRT
* Operated by Kaohsiung Rapid Transit Carporanion (RETC)
in BOT mede
®  Sarvice routes: 2 man lines
Ouwnge line: Sizihwan 10 Daliae
Red line: Gangshun South 10 Siacgang
* Number of stations: 38
* Tot) wack length: 42.7 km
around 160000 passengers

= Average daily ua

» Core Sysiem: CAF. Spain

Seawers bpiffcnn L ston e e B RRTC sl st

MRT & LRT PROJECT PLANS - TAIPE] AREA

Gt
Taipei MRT

FETS LYY Qirood
AP LA, o

......-o-:"?-‘,u.:- ----?-. .o.;g.‘..

.‘O e Sl e
(L. Lo T XTI T Yoll Y
3 o, SRM TREEER

™ s sse

Routes approved for construction

Traditional Railways Project Plans

MRT & LRT PROJECT PLANS TAIPEI AREA

Executed by RRB
# projecis 186 projects
All aPproved by | 12 approved by Executive Yuan
Executive Yuan | 4 under planning
Total budget: Total budges:

" GBP 2.4 biftion GBP 7.2 billion

.|.ug .\.'nmiiuu atud T otneny L]

Taipei MRT Routes under planmng

ALRTARFYEEISERR) N

B

Route length
{3Kum)
Route name T

Taipei City | New Taipei | latad

iy
it }J; ?
e ey

sman

Circulm tine
North and
Noutls sections

Overall |
Network

292 Tkm/

" Daily passengens: over 3.6 million

‘Iraditional Railway Project Plans

6. Nuannuan

Projeci

[ 3 Taichung Raiway
iFlevation Project - Wurn

4. Tainan Railway
i Elevation Project
| Yongkang Extension |

Project i

I Railway Relocation

MRT&LRT&RAIL PROJECT PLANS TAOYUAN AREA

Taovuan MRT Overall Network

51.03+2.05+7.15=60.23km

8 | Fengming-Zhoneli-Fugang
- —
S

TRA Rail Elevation MRT: 15.3km e

oo [ e
Airport city-8ade =

LRRT system: 27km

lc-,i- :;'_:EI‘E Taoyuan-Pingzhen

Upgraded MRT system: 22.7km

Luzhu-Taoyuan-Ruilong
Upgraded MRT system:24.5km

ey

Schematic Map of Railway Reconstruction Projects | mder Pepsibiling Swed ¥

[ T
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Praj Hudget

South Link Electrification £430 MBkn
Project (Tradtlonal Rabway)

TRA Nangang to Hualien Speed- £ 310 Milon
up and Improvement Profect
(Pel-I straight rakway)

Taipei - Sanying Line (Metro) £ 610 MMon

Taoyuan Green Line (Metro) £ 1.8 Biion
Taipel - Mingsheng-Xizhl Line £ 1.56 BMion
(Metro)

New Talpei CRy - Tamsul (Light £ 250 Millon
Rall)

Tradtionai Raiway Upgrade and £ 300 MBlon
Inteligent System

Schedule

2016-2018

2016-2019

2016-2018

2016-2018

2017-2019

2015-2020

2015-2017

MRT & LRI PROJECT PLANS

- Route length: 19.6 km
- Statlons: 32

> Workshop: TRA Qianzhen swhchyard (inciuding
Administration Center)

Total budget: GBP$272 million

Right of way: At-grade B-type right-of-way;
isolated tracks and roads

Tracks: 1,435mm standard gauge

Power supply: Overhead line, 750V

Trams: width: 2.65 m/over 70% low floor
Stations: Platform width: 2.5~4 m, height: 35
cm (in coordination wih lew-floor trams)
Two-stage construction

Yy vy

w

Soxrees Wiysdhutin b gov v Minbightrailindex php

CONCLUSION

B Ranlway Subciitegory in next N yeast2013~2025)

~ At least GBP 12.5 billion (35 projects) public
investment (approved and under implementation)

- Railway projects under planning (to be approved):
21 projects with budget over GBP 8.3 billion
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Tangerine Credentials
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tangerine

Awards
BomnrE

Brazil

China
France

Italy

Japan

New Zealand
Norway
South Korea
Sweden

UK

AWARDS

b1 Kass iy

Four principle are,_i_qj
NEEEAE T o

Groundbreaking CEAZE

innovation and design A
that makes consumers

happy and businesses

profitable.

Household appliance

nteriordes
EMEE =B s
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We do seven things really well
BNRRHCESE

Ask the right questions
Shape design strategies
Unlock customer insights
Discover powerful ideas
Find gaps you can own
Create the right stories
Deliver the best solution

IXER R

1BAIBRBIHES

REHMERH

BIEREONEREE

mAmiREg

RIS RV M A

BERERIRRSE

Diverse industries: common business problems

TEOER  §ANHKEH0

Regaining market share
Re-energising the brand

Defining the customer experience
Connecting with customers

EFERAEGA: REAF (2000 + 200¢)

In 198 British Airways was suffering a server lass of market
share. British Airways engaged tangerine 10 design a solution to
this problem that woutd have passengers flocking back 1o the
airtine.

We took a lotal rethink of the business class iravel ex

and defined, what remains to this day, one of the most innovative
and radical cabins in the sky. We gave business class passengers
the ability to have a proper sleep in the World's first fully flat bed
in business class.

In 2006 tangerine totally redesigned the second generation of the
concept for British Airways which gave passengers more real
estate, a 25% wider oed and full upgrade of design quality.

A full return on investment of £200,000,000 in less than twelve
months. A 37% rise in passenger numbers following launch.
For more than a decade this conczpt has remained the profit
engine of British Airways.

EFSRTIBGA
PHEEREAEN
ERAPIEG

@R BR) NaRE

1998 FREMEMRHA TR - TAEL
TangerineFASREt RIS M
REEERT LA
ESHRMEBIPREOMIT - TTRE
FEEERROANIRT - HNCBEART
RETOIURSTHR
2006 FHPEHEE TR BB
REHERRR25%IRALFHER T EGERET
SREHE12EMINET 2WRBEMIR - 17
AERESKEAMT37% - EETRE+HE
A - RANESFER SRR
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1 share for British Airways

British Airways Club World Seat 2006
Seat comfort PE@SHEMN

Briusn Airways

Re-energistng the brand: British Airw. 2010}
RBEMBATEN | RAME (2010

ERBBENEARE - RRELE
Tangerine/SE SAZSRASRET
TangerineBIEXEHETFForpeopleBITER
T IREAANIA SRS - A LRFRHEA
WEA 5% AotSRRARET EE A 1FIN
¢ - BAREE T EEMNSREX FOIRER
FiEss - ERRETRBRHERDEBTR
A BRI E A

BRI REATAEN ER M HIRES -
BHRBEHHS0%MHIERMA
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Development
Shell & screens.
Personat for privacy
wardrobe

Credenza

Soft uphoistered
bed surround

66" bed &
217 seat widih

Armrests drop to create a attoman Buddy dining
317 bed width at shoulder
levei

B15
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ERAFIE | SRARSHRE (201

#DRRARQESTAMNBURNARL
MIRENERE - T1998FEE14FE
aEEE - BAEBIARE201 20 UEN
WIRERESAH M

SBBRTRE - TangenneiBHILE BERH
RERGINGOER - FHOARESHAL
MELIRER - T2 MBFMRITOEHS
F  BNSRT-GARRGRE  BREXS
=S[tipk v - BFYRB—tDEbT T 6l
WZP - SRR AR BRERINEIF IR
RE

Heathrow Eprass o

HIRRFRERIEUR

B16

Customer journey

Signs outside each carfiage
Ingrease spdce by stacks.
Lower flocy of stacks
Store mose luggage by seats

The Hallmarks of First

Privacy
Exclusivity
Service
Provenance

Detail

g ttasae,

Display inside caniage

L ey




« Durable, hard wearin:
« Bespoke uphalstery

Seating concepts
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Information & services

Tangerine Credentials

tangerine

B18



2303 ¢ EoEeRHEmEEREERERENEE

Mr. Wu-hsun Chang, Deputy Director General of Bureau of High Speed Rail, MOTC

E-mail: wschang@hsr.gov.tw

Second Meeting of the Taiwan/UK Railway Forum
Topic of discussion 1: Life cycle

Subject: According the total life-cycle cost analysis about stainless steel
vehicle and aluminum vehicle, how to reduce the cost?

Stainless steel vehicle has high temperature melting point(more than
1400°C and corrosion resistance properties and no painting. Aluminum

vehicle has light and easy forming & machining properties. Therefore,
Aluminum vehicle can be manufactured streamline profile and beautiful

appearance, but low temperature melting point(630~650C ).

In Taiwan, TTY Airport MRT adapts Stainless steel vehicles. According to
E&M contract, the rolling stock shall have a Service Life of at least thirty
(30) years, and potential life extension following overhaul and
refurbishment, of an additional fifteen (15) years.

According to UK railway experience, Compare to the above-mentioned
two type vehicles total life-cycle cost included preliminary purchase cost
and maintenance and operation life-cycle cost. Please provide relevant
data and recommendation.

For example, how to extend the life cycle and reuse current collector
brushes installed in rolling stocks in oder to reduce the life cycle cost?
Please provide the UK railway experience.

Topic of discussion 2:  System Integration/ Signaling System

Subject: How to urge British Siemens to accomplish the existing
TIAAMRT project (MEO1) on time and with quality and safety in
accordance with its well-known profession and traditions?

And welcome to participate actively future projects such as Zhongli
extension line system of TIAAMRT and subsequent works in the

B19



Taoyuan Aerotropolis Project in Taiwan.

brief

Taiwan Taoyuan International Airport Access MRT System Construction
Project (TIAAMRT) connects Taoyuan International Airport, Taoyuan
County, New Taipei City and Taipei City. The total route length is
approximately 51.2 km. There are 22 stations and 2 maintenance depots.
The original revenue service date was June 2013, and it is postponed and
rescheduled to be in December 2015. Currently, signaling dynamic test
and system integration test on mainline are the most important tasks to
be overcome in order to fulfill the milestone of substantial completion by
the end of this year (2014). And then, the subsequent activities for
operation preparation prior to revenue service date can be carried out
smoothly. Moreover, it will extend 2.0 km southwards. However, the
tender of E&M system for this extension line didn’t go smoothly. At
present, we are reviewing the tender document according to the
comments from potential bidders, and will call for bid in the second half
of this year.

1. Difficulties of the Signalling System and System Integration

Signaling of TIAAMRT E&M system (MEO1 contract) is supplied by British
Siemens Rail Automation Limited (former Westinghouse and Invensys
Rail Limited), and the system integration is conducted by Japanese
Marubeni Corporation, which is the leading company of MEO1.
According to the experience of international MRT projects, signaling
supplier is the core member for E&M system integration and whole
system integration test. Furthermore, signaling is the key factor for train
control and operation readiness. Under the combination structure of
MEO1 contractors, the problems and issues we encounter currently are
as followings:

(1) The signaling system of Siemens (Invensys) hasn’t ever been used in
Taiwan. Therefore, the progress of TIAAMRT, including installation and
testing, doesn’t go smoothly and fall behind the schedule due to less
experience in Taiwan. We still don’t have the confidence in Siemens’
signaling performance which will affect the forthcoming stability testing
and commissioning.

(2) The UK Government might urge Siemens to accomplish successfully
TIAAMRT project with every effort under the MEO1 contract. We hope

B20



that our airport link MRT system will enter into its revenue operation on
the schedule, and its safety and quality have been assured.

(3) Based on the Metro or MRT experience in UK, whether the leading
contractor of turn-key project or the contractor of system integration
testing will implement effectively system integration and entire system
integration test without participation and assistance from original
signaling company or not ? And how the safety and quality can be
confirmed?

(4) Inthe interest of slow progress of signaling dynamic test and system
integration test for TIAAMRT, would you kindly provide us with
comments or recommendations based on the experience of London
Metro system which signal system is similar to ours? No matter what the
ideas on construction, testing or operation will be highly welcome.

(5) Does the signaling system for the 2 km Extension Line need to be the
same system used in the existing 51.3 km Line? Are there better
solutions to deal with compatible issue between the original line and
extension line? What’s the UK experience? Please give us your valuable
advice or suggestion on this particular subject.

2. Tender of E&M System for Zhongli Extension Line of TIAAMRT -
MEOQO6 Contract

(1) Itis our wish that Siemens can participate actively in the MEQO6
bidding process.

(2) Among which, Siemens may serve as professional subcontractor of
signal system and/or professional subcontractor of system integration
test. We hope that Siemens can be the bidder.

(3) Considering the compatibility problem between Zhongli extension
line (MEO6) and existing MEQ1 contract of TIAAMRT project, it is
expected that British Siemens of signaling supplier can participate
enthusiastically in the extension line project and assist the potential
main contractor at preparing the bidding proposal, including proposing a
reasonable quotation and operating in coordination with the tendering
procedure.

3. Conclusion

UK railway has been built and operated for more than one century and
plenty of experience and technology has been accumulated. Related
systems or standards such as ISO, quality assurance (QA), verification and
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validation (V&V) are complete. We expect that UK Government
Authorities would urge British Siemens to accomplish the existing
TIAAMRT project (MEO1) on time and with quality and safety in
accordance with its well-known profession and traditions. Then, the
reputation and confidence of British enterprise can be established. In
addition, regarding future projects such as Zhongli extension line system
of TIAAMRT and subsequent works in the Taoyuan Aerotropolis Project
in Taiwan, we also hope that the Authorities can urge British famous
companies such Siemens to participate actively.
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SIEMENS

MUK SRA willison20140330 responses

Second Meeting of the Taiwan / UK Railway Forum
Siemens Responses to Issues List

Issue 1: Whole life cycle procurement (best value for money)

1.

If electronic device
can't last for the
whole life cycle how
can we be sure that
the new device can
work out well.

The life of products and systems can be extended though
regular servicing.

As modern signalling and control systems use more and more
technology, particularly information technology, management
of obsolescence becomes a greater issue.

Planning ahead and identifying components that are likely to
become harder to source over the coming years, before it
becomes an issue, can help. This can be related to the sub-
systems within which they operate.

As an example, in Siemens, we provide this service for clients
using our Obsolescence Management tool to identify
components that are no longer manufactured. We will seek
approaches such as ‘last time buys’ of components to ensure
that spare parts can be manufactured, or if necessary — and
an appropriate business case exists — we will re-design to
remove the issue. We also seek to adopt modular designs so
that even if obsolescence becomes an issue for part of a
system, it does not have a significant impact on the entire
solution.

Ultimately if a part becomes obsolete and cannot be replaced,
it is best to identify an alternative solution as soon as possible,
to enable the railway service to keep running effectively.

For information technology items, such as servers, displays,
or other parts based on Commercial Off the Shelf (COTS)
elements, replacement of individual items is often necessary
before the end of the overall system’s service life has expired.
Mid-life upgrades of such technology is often worthwhile as
they not only remove issues related to equipment support and
reliability, but will frequently improve system performance and
energy usage by replacement of equipment.

When new equipment is offered, it is important that it gives
clients the functionality they require, that it offers no
immediate problems with maintenance and long term support.

What are the key
factors when
purchasing signalling
related electronic
information
equipment and parts?

Different clients have different priorities when purchasing
signalling related equipment — this could be based on initial
capital expenditure or optimising whole life costs by reducing
the number of operators necessary to run a system, or
minimising maintenance or energy usage.

We would advocate the use of a whole life or through life
approach, ensuring that the system selected is the one that
offers consistent performance throughout its service life, with
reliability, availability and maintainability prioritised over initial
cost. Clearly saving capital expenditure can have a significant
impact on operational expenditure over an extended period of
time.
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Issue 2: System Integration

1.

Timetable
requirement about
signal system issue:
How to establish the
timetable headway
requirement.

We would generally advise seeking to build in suitable
margins of performance to ensure that a service level is
sustainable.

Clearly the throughput of a railway is down to a lot more than
the signalling and train control. Rolling Stock performance and
design, station management, the movement of passengers
through the network and a whole range of other factors
actually drive the overall capacity of a line. For example
having close running between trains does not help the
operator if it is not possible to manage dwell times in platforms
fo very low levels.

Maintenance of the timetable can be significantly enhanced by
the use of complex Automatic Train Regulation (ATR)
algorithms such as those we use on lines such as London’s
Victoria Line. These interact with the on-board Automatic
Train Operation (ATO) system to despatch trains at the
optimum time in order to meet one of a number of key
performance indicators — perhaps schedule / timetable
adherence, or maximum throughput, or energy saving mode.

Predictions are made of the likely state of the railway for a
period of time ahead of the present, and the timetable is
modified in such a way as to prevent minor issues becoming
significant disruptions to service. Although the modifications
made can be very small, the impact on railway performance
can be very high.

Simulations help ensure that timetables are sustainable in
operation, with detailed calculation being carried out to
understand the way in which trains move through the network,
and to allow the interaction between various variables to be
evaluated.

The discussion of
centralising the
management of MRT
Operation Control
Centres together.

There are many benefits realised by both centralising the
management of operation control centres and integrating
multiple systems in a single system. Centralised management
allows consistent performance across and entire railway, and
significantly improved management of information across the
enterprise.

As modern Control Centres are based on networked
technology and PC-based control systems they do not need to
be located physically close to the railway that they control.
That means that there is not technology reason for separate
railways to be controlled from separate areas.

Having all the operators in one room gives the option for
supervisors to ‘flex’ their operators, with more being moved to
lines that have particular issues, or far fewer being used to
control all lines in periods of low usage.

By using a Control Centres that integrate various functions —
e.g. Signalling, Traction Control, Communications, Public
Address, Passenger Information etc., into multi-headed
workstations, the number of staff required can be further
reduced. A smaller number of operators can make — and act
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upon — decisions without having to communicate with a larger
number of people — some of whom would not be in the same
room.

Is it practical to let
vehicle supplier to
include signalling
equipment in their
scope?

This depends upon the supplier of the vehicles. Generalily
speaking integration risk is removed from the client by such an
approach.

We would not generally recommend that the trackside
equipment came from one supplier and train-carried
equipment from another. Whilst this is feasible for systems
built around clear engineering standards — for example
ERTMS - this is not generally the case for metro railways
where proprietary systems are generally selected for the
performance and features they can offer.

The majority of signalling suppliers are not generally in a
position to share the intellectual property around data
telegrams and safety coding with other suppliers — generally
competitors — in the manner necessary to allow such a split to
be realised.

The procurement of
signalling system for
MRT extended lines
and face challenges
in system integration.

We do not fully understand this question, but would be happy
to discuss further.

The design and
equipment for energy-
saving.

We believe that there are a number of ways in which energy
can be saved in a railway installation. We consider that there
are two major elements:

(1) Efficient driving of the trains themselves in order to
optimise energy consumption

(2) Design and application of railway systems — in this
case railway signalling and control — in order to
optimise energy usage.

In terms of railway signalling and control there are a number
of ways of optimising energy usage including:

(1) Implementation of energy-efficient timetables in
conjunction with regenerative braking systems. These
ensure that when a train is slowing into a station and
pushing power into the traction system, there is an
accelerating train in the area ready to receive that
energy.

(2) Provision of coasting — allowing a train to remove
traction when a certain speed is achieved, and
remotoring again only when another, lower speed is
attained.

(3) Advanced energy management systems in which the
Train Supervision system sends an ‘arrival time’ at a
waypoint along the journey, and the ATO manages
speed in order to arrive at exactly that time, rather than
running at full speed for the entire journey.

Clearly in all of these instances there is a potential penalty in
terms of run-time performance of the railway as the train is
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saving energy by moving more slowly.

Electronic systems are stressed when operating too hot. In
environments such as Taiwan it is generally necessary to use
air conditioning systems to ensure that temperature and
humidity is managed within equipment rooms. This is
potentially a major whole-life cost, which can be mitigated by
careful selection of equipment.

In addition, micro-renewable technology, such as small wind
turbines and solar installations at remote locations, can help
minimise the power demanded from grid systems.
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Issue 3: Intelligent railway information management system

1. Railway efficiency
improvement through
intelligent information
management.

On the majority of railways there is a wide selection of
electronic / computer systems, all of which are
generating and storing data. The right data can be
useful to the operator and help optimise the operation of
the railway.

At the simplest level, maintenance of accurate failure-
rate information gives an opportunity to improve the
reliability of the railway. Knowing that an element of
equipment has an increased chance of failure after so
many operations or hours of use allows routine
scheduling of maintenance to minimise the chances of
in-service failure. Service information from interlocking
or Control Centre equipment and failure databases
allows such an approach to be taken.

Where appropriate it is possible to provide
instrumentation to monitor equipment performance and
determine when a failure is likely to occur. Typically this
would be at critical junctions or turnbacks where it may
be worth installing current monitoring equipment to
determine the length of time for point operation, current
demand and so on. Analysis of performance against
typical ‘norms’ would allow determination of when
maintenance is required.

Track circuits can also be used to provide condition
information related to ballast resistance, wheel-rail
resistance and so on. This information can be provided
to a central monitoring system.

In the ideal situation the information from all these
diverse systems — and many more — will be brought into
one location and provided to the maintainer. His / her
work schedules can be created automatically based on
prioritisation of activities, and all relevant information
can be provided to hand-held terminals so that upon
arrival at the work site a clear understanding of the
issue to be rectified can be provided, together with
certainty that the right tools or parts are available.

2. Discussion on ways to
shorten the headway and
increase the capacity.

Headway and capacity of railway systems is constrained
by a number of factors including:

Geographical layout — particularly at turnbacks
Rolling stock performance .
Signalling and train control system performance
Trackside equipment performance (specifically
point machine operation time)

e Station dwell time

e Operational constraints

It is the mixture of variables related to all of the above
that actually drives capacity and throughput, but
ultimately the layout of the railway will be the constraint
that cannot be changed.
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The London Underground Victoria Line runs a 33 trains
per hour service in morning and evening peaks, which
requires a capacity well in excess of that to permit
reliable service. This is achieved by optimised fixed
block signalling systems and communication based train
control systems that allow rapid updates of train location
to drive changes in movement authority to following
trains.

It is our experience that besides ATP and Signalling
systems supporting close movement of trains through
the railway, close integration between ATO and rolling
stock systems is essential. A smooth stopping profile
helps ensure that no line capacity is wasted and
passenger comfort is enhanced.

Dwell time management is critically important to
ensuring that headway is optimised. This is in part
related to train and platform design allowing passengers
to move on and off trains effectively, and the provision
of suitable escalators or stairways to allow departing
passengers to move. In completely critical stations the
use of additional platforms and phased door opening
(one side to allow passengers to leave the train, then
the other side to allow passengers to join from the
departure platform) can offer improvements in capacity,
but at significant capital cost.

Platform Screen Doors (PSDs) can also have an impact
on throughput. If lines are equipped with PSDs then
trains can reliably enter the platform and full line speed,
but high speed vital communication between train doors
and platform doors is essential to ensure that no time is
lost due to door operation.

Rolling stock performance — not only in terms of
achievable acceleration and braking, but in terms of
response times, brake build-up, time to achieve full
traction effort and so on — is critically important to
optimising throughput on a railway, and different rolling
stock can achieve very different values of many of these
variables.

Increased level of automation can offer ways of
increasing capacity — for example automation of
turnbacks at the ends of the line - although operational
approaches such as step back can offer similar
improvements in throughput.

Detailed and accurate simulation of railway performance
is important to fully understand the significance of
design decisions made at the specification stage.

<H

The need of unmanned
operation system.

Should railway authorities choose to adopt fully
unmanned operation (Grade of Automation / GoA4),
there are a number of considerations that drive capital
costs and operational efficiency.
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Whilst modern ATC systems are highly reliable, and are
generally configured for optimum availability, a system
needs to be established for dealing with failures.
Without someocne on the train to drive it, decisions need
to be made as to whether it is acceptable to wait for
station staff to arrive at the train and to move it, whether
some form of remote driving from the control centre is
possible, or whether it is necessary to couple a following
train and push the failed vehicle out — something that is
not possible in the event of common mode failures — for
example of the radio system.

In any case it is necessary to ensure that trains can be
guaranteed not to move to ensure that this does not
occur either when personnel are approaching trains, or
if passengers are being detained.

The way in which subsidiary, diverse systems are
provided in order to overcome such issues is generally
prescribed by our clients, and has significant impact on
the costs of equipment provision.

Higher grades of automation routinely drive a need for
other functionality such as improved communication and
video connections between train and trackside so that if
incidents do occur it is possible for operators to talk to
passengers quickly and accurately. Whilst current
technology makes this more straightforward, the
bandwidth involved in providing multiple video and voice
feeds to multiple vehicles within multiple trains needs
careful consideration and management.

As a final consideration, the platform / train interface
becomes a significant issue for unmanned railways —
more so than for lower grades of automation. Platform
Screen Doors or Half height screen doors are one
solution, but others would include infra-red or radar
detection of obstructions on the track.
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On the National Skills Academy for Railway Engineering by Gil
Howarth, Chief Executive

NSARE Overview RALLWAY
ENGINEFRING

Gil Howarth
Chief

ecutive

The Noiio.'mn
Skills Acadery

The Nutkmuu
Skills Acadermy
RAILWAY
ENGINEERING

NSARE Ltd Board of Directors
Pan-Industry Board of 18 Directors
Chairman

Terry Morgan
Chairman, Crossrail

Deputy Chairman
Jeremy Candfield
Director General, RIA

Passenger Train Operating Companies
Freight Train Operating Companies
Rolling Stock Companies

Train Build & Maintenance Companies
Network Rail

Transport for London

Infrastructure Contractors
Engineering Consultants

Professional Engineering Institutions

The National-tl
Skills Academy
Railway
ENGINEERING
Recognition of the need for a pan-industry
recruitment, training & development strategy

- Forecasting the skills chaltenges in the short & medium term
- Promoting the industry in Schools, Colleges & Universities

» Professionalising the workforce

- Transforming the quality of the training provision

Why NSARE?

The Nationa
Skills Acaderny
RATLWAY
ENGINEERING

NSARE's Scope

Included:

Not included:

Power -~ from
Substation to

Civil Engineering
Railway & OH:

Construction

Signalling &

Telecoms Power from Grid

A to Substation

History Train Build

2008  Initial Proposal & Maintenance e

2009 Department for Transport/Industry Funded Research ‘Generic’ parts

2010  Government Endorsement & ‘Start-Up’ Grant Track Renewal manufacture

2011 Incorporation as a Company & ‘Open for Business’ & Maintenance

2014 297 Member organisations and growing

. The Nationat o Tre Nu(vonou

NSARE's Scope Skills Academy NSARE Skills Forecasting Model Skills Acadermy
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ENGINEERING FNGINEFRING
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2:3':)0 Crossrail London Companies
. ' 6,500 3,500
[ I ]
| I
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S&T Supply Rolling Stock
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B&C 60,000 10,000

Design Bu

Type of activity:

— Track

— Signalling & Telecommunications (S&T)
— Electrification & Plant (E&P)

— Traction & Rolling Stock (T&RS)

Skill Level

- Senior Engineer/General Manager
-~ Technician / Manager

Skilled Artisan / Supervisor

~ Semi-Skilled

Maintenance or Investment Projects & Renewals
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Current Workforce
Railway Engineering

Type of Activity.
Track
Signalling & Telecommunications
Electrification & Plant
Stations etc.
Total Infrastructure
Traction & Rolling Stock
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% Engineers & Technicians
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The National ﬂ
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RAULWAY
ENGINEERING

Numbes of People
55,500
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Aggregated Programme
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— Network Rail

— Transport for Londo
-~ Crossrail
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- New Trains & Rolling Stock
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Concentrated on 2013 to 2019 (end of CP5)
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Comparison with Current Workforce

ERTMS Job Families e

ENGINEERING

Ky Roke

30% of the total rail sector
workforce to be up-skilled or

New People Required in Next 5 Years as % of Systams Specialists recruited over 30 years
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50 major training facilities
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r FE Colleges: 20+ interested
BUT

Urgent need to up-skill trainer
community: ‘Train the Trainer’
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Industry View of Future Train Control Skills Acodermy
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| Content J

Mobile Access ]
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The Noticnun

i o Skills Acaderny
SkillsID - Whatis it? RAILWAY

ENGINEERING

80 companies
employing

16,000 individuals
already registered

Industry wide national competence database
- integrated with Training Accreditation software on *Skills Backbone’

Online record of an individual's skilis, competencies & qualifications

A ible by ployer (sp ) and individual
- promotes ownership of self development

Updated by employers and NSARE accredited training providers
-~ verified records
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RAILWAY
ENGINEERING

Thank You

Gil Howarth

1Chief Executive

Developed by the industry for the industry
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BF42.5-01 :  Infrastructure Project by NR by Simon Kirby

NetworkRail

What is Network Rail?

« Weown, operate and maintain Britain's rall infrastructure, inciuding
830 signal boxes; 2,500+ stations; 8,200 commercial properties; 6,500
o - level crossings; 20,000 miles of track; and 40,000 bridges and tunnels
= g : : + Under the 2005 Railways Act, we are also responsible for the long-
= o P ) term planning of the network
. ‘/' -~ <, fods We set the timetables and manage 17 of the largest stations on the
n"Rail delegation visit network

o -

RIA/Taiw

7
24 February 2014
_,.--'Kfngs Flacé’, London

> /
i

e /
; !
P

Agenda

(2308 uch +In the last decade passenger numbers have gone up by 50%

» By 2020 forecasts suggest an extra 400m journeys — up to 1.8bn

» By 2031 passenger numbers in London are expected to grow by a
further 36% on today

13:30 Introduction & Welcome ~ Simon Kirby, Managing Director, Infrastiucture Projects

13:50 Network Rail approach to WLC - Matthew Tattersall, Head of Special Projects,
Infrastructure Projects

14:20  GW Electrification: Contracling on a system wide basis ~ Andy Haynes, Finance & +367
Commercial Director Western Infrastructure Projects C
14:50 Coffee Break .

156:00 Using WLC analysis to support Network Rail's Footbrdge building programme ~

Rob Offord. Finance & Commercial Director: Central, Infrastructure Projects
16:30 ETCS Procurement strategy ~ Paul Wright, Programme Commercial Manager.
Signalling, Infrastruciure Projects
16:00 Concluding remarks ~ Jeremy Candflield, Director General, RIA

01141

Increase in passenger numbers Projected growth in demand in
between 2002/03 and 201112 London by 2031

NetworkRail

Infrastructure Projects More passengers arrive on time

+ 500 million more passengers now arrive at their destination on time
compared to 2002/03 — when Network Rail took over Britain's rail
infrastructure

Simon Kirby 9

Managing Director

24" Febryary 2014

201112
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_ NetworkRaiI
Infrastructure Projects :

* M Raitway stutons.
_— Akports

i f Examples of Projects

Annual capital spend

IP Capital Plan
@ Renewals

600 1 O Enhancements

it

[IE -1 T wriE 18

£m

Infrastructure Projects an}blo

Pl o= Vi b,

" Qur ambition is to be the
best rail infrastructure
project delivery

4 organisation in the UK

We will be a rail infrastructure solution developer, integrator
and deliverer; whilst also offering additional support services
to our clients such as engineering design and asset protection.

Hitchin Grade Separation
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NetworkRail

|

National Supply Chain
Strategy
Control Penod 5
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Neotwork Rail
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Major Capital Spend: 2014 - 2019
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2Ry Certificate
of Registration

Advisory

+ Strategic Planning
Asset Management
Operations
Maintenance

Project Development and
Feasibility

Project and Programme
Management NetworkRail

NetworkRail
Infrastructure Projects

Simon Kirby
Managing Director

24" Febryary 2012
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Ff4:2.5-02 :©  Embedding Whole Life Cost in NR Projects by Matthew Tattersall

NetworkRail

Nertveoe A Rat

wLC /

Full Cost of
Whole Life Cost ’ Ownesship

Opex (non

TS e Life Cycle Costs Income {Benefit}

24 February 2014

Matthew Tattersail Infrastructure

infrastructure Infrastructure Infrastructure

Construction Opex Maintenance Renewals

PetworkRaid

Network Rail's WLC journey / Maximise Whole Life Value & Cost Reductions i
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= S e ../g g e - options screening / selection
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~
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ot o o b Rl 0t v o b Bl
Network Rail WLC Manual / Maximise Value through the Project Lifecycle /
Contents
Purpose and use of the manual Output Additional
Glossaryof hey terms requirement capacity
t Core principles and parameters "
2 Roles& Responsibiliies Inc Evidence raqusr Capabifty
Whole e Costing of 3 Establishing the V\./LC for projects
Projects 1 Ecemnﬁn ‘?‘Fmﬁmnl Analysrs. System
MANUAL 2 stimatiry) Capex
87 November 2013 3 Estimating other WLC
4 Asset Polioes Component
5 Salety & Sustanabulity Signalling Power
6 Rik& Vale Management Cable
4 Generic models, use of methods and 1ools Feasibilty Option Single Detaled  Construct, Operate, Recycling
5 P & supply chaininvol Selection  Option Design Test& Maintain & Salvage/ Sale
6 Costadjustment ism(G3) Selection G O
7 WF.C analysis tasks during the GRIP stages 1/2 3 4 5

f WLC /cost break
Pilot case studies, FAQs and fesdback)

Source - BS IS0 15086-5 *
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Network Rai

Procurement /

+ CP5procurement framework strategy already established

« Emphasis is on driving value from suppliers in the Development Process through
Early Contractor involvement (typically GRIP 2 or 3)

For infrastructure not coveredby the Framework Contracts. especially where NR
does not have greater knowledge (than the market) of the Assetand Operational
Management of the infrastructure (eg assetbased on new technology like ETCS) we
may want to include WLC in solution and product selection. This could be dene in
the following ways:

1. WLC considerationincluded in the tender evaluation criteria

2. Problem/Output requirement is provided (which includes WLC considerations)
and suppliers tender against this

3. Suppliers can bid using the alternative bid process

==
WLC Evidence & Challenges

Evidence
« Included in the project remit

« Atthe heart of option development and forms part of the business case to secure
funding

* Industry wide

+ Demonstratedthrough NPV analysis or BCR

Challenges

« Generating robust assumption in the early stages of project development
+ Emphasis on WLC and not only Project Costs

Roles & Responsibilities /

+ AssetManagers, Project Leaders, Clients and Sponsors all have arole to play in WLC

to the Board

Client/ Sponsor —owns the decision and
Route Asset Managers - owns assumption on opex, renewal and maintenance

Project Manager - p

options & as agreed with the client & sponsor
Risk & Value - provides the vehicle for WLC analysis on projects

Investment Control — provides governance

Economic Analysis - ps the WLC b case for

all other

Estimating - provide capex ions & d

Engineering & Design - interpret and apply asset policies in design

WLC Evidence requirements /
» Al projects whether they are twge or small, simple or complex need to consider WLC
« The decisions & options selected need to be explicit & clear about how they have considered WLC.

« The spansor will be responsitde for determining what level of WLC analyzis is requited and there are
two basic options:

— Option 1: Where the project’s business case justification will rely primarily on the provision of a
benefit e.g. capacity. congestion refief  These projects are typically defined as enhancement
projects and are normally funded by Governments or from one of Network Rail's enhancements
funds e g NRDF

— For these schemes the client should require WLC to evidence from GRIP 1 onwards and the
primary means of doing this is an economic model (normally undertaken by Economic Analysis at
GRIP stage 2)

— Option 2: Projects where the business case justification relies primarily on stewaidship of the
existing asset base. These projects are typically defined as renewals

- For these achemes a WLC analysis Is not necessary and an assessment on LCC basis Is
required
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BF{4-2.5-03 : European Train Control System (ETCS) On Board Freight Fitment
programme By Paul Wright

_ NetworkRail r—
T LA IE;"E-",':-&\ .
Infrastructure Projects ¢ J Programme Overview /

= ETCS Onboard Freight is part of the wider European Rail
x Traffic Management System Programme (ERTMS)
European Train Control System

= ERTMS is a complex cross industry business change
(ETCS) programme facilitated by new technology

On Board Freight Fitment Programme « It will deliver cost savings and capacity benefits

Paui Whight ,e
home safe
Fetuary 2014 CORE
Nwtwork Rad e P el e e Gy NeotworkRad
ETCS Onboard Freight / Programme Overview /
= The objective of the cross industry programme is to '‘make
= Programme Overview ERTMS day job for industry’
. . = This is being achieved by delivery of a series of projects
(dhcl=CiElecsts which are managed through a ‘Campaign Plan’
e Ll NotworkRal
ETCS Onboard Freight i Programme Overview /
—— — S S e - = J
~ National ERTMS Programme .
= Whole Life Costs
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Programme Overview

{

ETCS Freight Operator’s View

——

= Network Rail is leading the ETCS Onboard procurement
process supported by the Freight Operating Companies
(FOC)

= Trackside infrastructure and traffic management also
delivered by Network Rail under same programme as
Freight Onboard

= Passenger trains fitted with ETCS equipment under
separate programme lead by Rolling Stock Companies
(ROSCOS)

= There is no business case for the FOC to implement
ETCS

= FOC have serious concerns about business impact of its
implementation and the potential effect on their ability to
remain competitive with other forms of transport

» Maintaining reliability / availability of service during
implementation is vital for the FOC and this wili form a key
part of the commercial agreement with Network Rail

Infrastructure Fitment - Indicative

—

» Hertford Loop test site — 2013

» Thameslink Care — 2015

}- -'"t\
4

- w
ETCS Freight Operator’s View /

= Paddington to Bristol and Newbury as an o ae\
overlay system operational by 2020 until -K
2025 when signals will be removed ~ _\"\‘«. ——
= -
= Kings Cross/Moorgate to Doncaster South b N
by 2020 BT
~ = "
* Midland Mainline to south of Derby - 2020 — TS
2023 ; t-r\b_ 42
P, i
* WCML North late 2020s bl T
« South of England late 2030s F
Neotwock Resl NeotworkRad
=4 .
ETCS / Project Scope /
: = 7 Freight Operating Companies
Traffic Management. | i = Total of 845 locomotives
GSMR | = 17 different classes of vehicles
(3] ! A
A i = The scope includes:-
y » Design
b = Fitment

Oncenrcl ETGS MMI
=

L |
¥

ETCS
Balise

= Approvals / Certifications

= Testing and Commissioning

= Training

= Ongoing Maintenance & Support for up to 25 years
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Supplier Engagement

—

Project Scope /

= Current vehicle ready
profile

* Includes a number of
assumptions that
require supplier
validation

—Fiaat Fitment

- iratin Clase

——Cumulative Tom!

“What will be gained?”

= Sharing of information, communication of
requirements, understanding of the challenges for all
parties

= Production of a tender document that:-
- Is clear
- Is understood and accepted by all parties
- Allocates risks and responsibilities to those best
placed to manage them

[Festbiment 0w - _u | o Eroim [ Eﬂ _I._ . T T - Ultimately delivers a successful contract for all

R = o2 e e T e T s e 0 involved

o om s e e wmwm m s o
Supplier Engagement / Whole Life Costs /

“Why is early supplier engagement necessary?”

= Early supplier engagement is vital to enable Network Rail
to procure the best solution for Freight ETCS Onboard
solution

= System change project introducing new technology
developed by suppliers - suppliers are the experts

= Muitiple stakeholders covering the whole industry

= Programme Overview

=Whole Life Costs

Network Rad %ﬂ:
Supplier Engagement / Whole Life Costs /

= Challenging programme
= Finite resources with the necessary expertise

= Significant number of programmes under way in UK and
Europe

= Collaboration vital for the Project to succeed solution

‘In the context of the delivery of projects by Network Rail,
Whole Life Cost (‘“WLC") is an economic and financial
assessment considering all agreed projected significant and
relevant cost flows over a defined period of analysis
expressed in monetary value adjusting for the time value of
money.”

“The projected costs are those needed to achieve defined
levels of performance, including reliability, risk, safety and
availability.”
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%ma —_ R Network Rad
Whole Life Costs / Whole Life Costs
. - TA = The model will be developed and its specific evaluation
| e criteria shared with the Suppliers
1 ‘lshlu-- -
| s sty B0 Geliry) R
! "‘"’.T‘E'. = The model will evaluate Capex and Opex costs assessing
== areas such as; first in class design, first in class and fleet
smarm || ﬁtmgnt, maintepa}nce, ongoing product support, spares
D N | ek holding and training
R Polcy _V; Analys
= = The level of performance required by the project is a
oesenormons G [ minimum of 50,000 hours Mean Time between Service
Affecting Failures (MTBSAF)
ok
| NPV scpuatines, MODEL QUTPUTS
M':.I;'JEL W_ELMESHIJPS "
Notwork Raid

Whole Life Costs

Whole Life Costs

_{

= In addition to implementation works, Suppliers bidding for
the ETCS Onboard Freight contract will offer prices for
providing ongoing maintenance, support and training, for a
potential duration of up to 25 years

= Bids for the ETCS Onboard Freight will be evaluated using a
Life Cycle Cost model

«Reliability is a key part of the commercial principles agreed
between Network Rail and the FOC

= |t is accepted that new system will initially introduce
reliability issues and that there will be a growth period until a
steady state of reliability is achieved

= Reliability impacts FOC through the availability of their
locomotives to carry out services for their customers

Notwork fsd

Whole Life Costs

Whole Life Costs

_{

m Life Cycle Costs Income (Benefit)
|

m Infrastructure
Opex

Infrastructure

Infrastructure
Maintenance

Infrastructure
Construction

Renewals

FiC

Weeky

The FiC phase shows a time curve based on
the following stage timings:

Infancy — 6 months

Growth — 12 months

Steady State (milestone) — 18 months
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Whole Life Costs

|

Whole Life Costs

Nartwesrk Rail

= Suppliers will be incentivised to design the necessary
redundancy and support levels into their onboard solution to
achieve the reliability target

s It is important a fault reporting system is in place which can
differentiate between Onboard System and other system
failures (e.g. trackside)

Appendix 2 - Example cash flow
e s i

—

o~ v

P e P

S pov—— i e B v

e mead it

Whole Life Costs

{

= The lifecycle cost model will be populated with cost details
of the suppliers proposals to achieve this target over a 25
year period

= This will include ptanned maintenance and renewal cycles
and costs for all onboard equipment and systems, necessary
spares holdings, training requirements etc.

Notwork Reel

i

Whole Life Costs /

= The populated model will generate a cash flow which will be
expressed in real terms excluding inflation and discounted in
line with Network Rail's corporate guidance

= Sensitivity analysis will be applied to the model to look at
areas such as asset life and programme variations.
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Fiff42.5-04

Programme by Rob Offord

National Level Crossings Risk Reduction - Footbridge

NetworkRail

Infrastructure Projects

National Level Crossings
Risk Reduction —
Footbridge Programme

Raoh Offord
24 February 2014

Context

Sourcing Process

| Material Choice i

IWLC Model |

’Conclusion and Recommendations

Netwark Rai

Sourcing Process

Material Choice

!
|WLC Mogel |
|

’Conclusion and Recommendations

Sourcing approach

Category Strategy

We ran a tender process with both Design & Build contractors and
Footbridge manufacturers in 3 material lots

« Spend dala aralyss

« Undemtarding buzinoss needs

Supglerard market yafing

Kerificabon of totaf costand

dners

- Developa wholelite cost
model

+ De-slopmen of strategrs
optns,
. of

Gt "
propoents & -
R I R S ol ot
contratrer s | ¥
ot “upphecs trolarant &
Roeet i
sop _ [ category &
faoctoridae | oo 8 pen & s Frpiamant suppber KPE
o conect
necosaken
shalegy. '"w"‘
Activities

+ T planning and croation

+ T lagnshewnt and asue

« Mamgemantof cupplier queslions

+ Dawskopment of corcoleabonand
.aluation ool

+ Model Whale Life cost

+ T response and e aluation aralyere.

+ Dvwlopmant of clarcalon mestings
Goc umens

- Iotemal gowmance ard
approal

- Akatelletier msue

« Contmctsign

+ Trmstonplan ans ful
mobilisabon

sourzng strategy

Suppler selacton
+ Communizalonof rsulls

« The National Level crossing Risk {NLX) reduction
programme is high profile and has a budget of
£42m assigned for the replacement of pedestrian
crossings with footbridges. The drwe is to erect

he

t number of ad
year period to maximise the reduction of public
harm risk

Historically Concrete bridges have been
prohibitively expensive to install (Capex) and as
such few such bridges exist on network, with no
standard NR design.

Steel has been the prefesred material as it is

| cheaper 1o produce & instail. Maintenance costs
and intervals have not histerically been assessed
in a consistent mannes.

+ A comprehensive WLC modeliing exercise was
conducted to inform the choice of material type
with wide involvement of NR technical, Route
Asset Managers, bridge manufacturers and paint
systems suppliers & maintainers

c

Overall scoring

Tactrsonl 4%, | Commaral 0%

* WLC cost was nol a specified separate evaluation

| Criteria Sub Category
Heatth, Safety & | Health & Salety
Envronment | Envionment &

| Sustainabilty
Delvery Approach 1o Delivery

Working with Network Rail
Planaing and Progiamening
Management, Control &
Govemance

criterfa as at the time of tender, the basis for a solid
WLC evaluation was judged to not be sufficiently
clear or developed to make it a separate criteria
{subjectto QJEU rigour)-ie:

* no model exsted
fent and i data extsted

! —
| Technical & Technical Compliance

« critical parameiers were not defined |

Metiodatogy Msthodology
Servce Standards of Service
Customer & Stabehokder
ngagement
Communication & Repariing
Valel | Commercal Proposal
Comemercal Rish Managemerit

Contractul Complance

|- However, WLC was mentioned in both the T 1 and
T2 bidder presentations as being "taken into
account”in making the final material choice
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Context

Sourcing Process

Material C

|WLC Model ]

‘Conclusion and Recommendations ‘

I Corcrote
[l 51000 rrostion)
[T3510a1{10% innoration)

2tack 2track
Sloppod amped

Total instatled Bridge cost (T1+T2) (£k)

5
028
7
344
280270
1 1rack Equostrian

stopped

% of Programme

H® e e &

Capex: Concrete was more expensive than steel (range of 8% - 28%) in ﬁl
bridge types except equestrian bridieways

NeotworkRaid

« On a pure instatled capex basis Steel
bridges were significantly cheaper
than concrete with the sole exception
of Equeztrian Bridleways

» This analysis assumed 2 scenarios.
1. No innovation (tighty
improbable)
2. Innovations result in a 10%
price reduction on the price of
the bridge structure after year 1

Sours Foosi Tonderremenms

There were 4 mgjor variables that shaped the WLC and matenial choice

1. Innovation opportunities — i.e. the scope for value engineering the bridge structure to
reduce capex cost (both facturing cost and Ir ion cost)

2. The installed Capex cost (i.e. manufacture and installation) — which determines the
number of bridges that can be procured for the £42M budget - this drives reduction of
Fwt

3. The WLC assessment point - 30 or 60 years

4. Maintenance interventions — their cost, timing (i.e. when in the 30 or 60 year view) and
thetr frequency

Neotwer Rl

Context

Sourcing Process

‘Material Choice

WLC Model

‘Conclusion and Recommendations 1

Fostering Innovation was a main objective for the project.
Innovation has a significant impact on determining the maunal
choice and WLC

= tnovation workstops were held with the maim ncumbent steel and concrete bridge supplers

- The innovations submited hed the patential o signiicantly reduce the Capex cost of the bridgs and lharsdam
sauificantly ater the WLC piture

+ The tender required the market to submi fully costed innovation Keas

Concrete
+ The concrete supjiers “forviard sokd” all their innovalion pipeling and took this rsk in their prce Thi had @ vae et
£3M 1n the final negotiation rourdt but was kigely based on conceptual benefits

Steat
+ Over 90 valim engineenng weas were submitted with the tenviers
- The steel suppliers constently estimated that 10-15% could be taken out of the brdge struturs price. with the
engineenng acceptnce of just detailed 56 innavatwons,
We therefore modalled 3 scenarias, 1o erable a true comparson of materis! inchaing mnovatron
1 5% reduston on the steel bridge
2 10% reduston on the sieel bndge
3 15% redisston on the steel rdge

multiple sources

Key elements of the model and data source

List of key
interventions

Cost of each
intervention

Intervention
cycles

Discount rate

« Asset
Mrnagement
Plans

- Paky ona Page

- CAF Dats

-+ Inpint from Crmils.

+ tput from LOR ~

- CAF 7 report
- Grls Bucget

- Inspaction reports

+ Painting rontract

maintenance

suppliers

all casts valiiated

Cekutstor

+ bputitom Crol

ranlensnce
supphers

- Brelge suppers

« Fantsystem

supaters

- Suneyseniloall

Route Asset
tanagers askng
tremic specity
1eter@nton cycias
againsteach key
e renton

+ A dscount rate of
475% was used
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An Excel tool was built that allowed dynamic medeliing of the
various scenarios based on the main input variables

Steel has a much better WLC until the 1* major refurbishment at 40 years,

driven by significantly cheaper capex

Dashboard screenshot

mants
+ The model inckides four major vanables
which can be manuatly selected
1 Asset subclass (& g stepped or
ramped bridge)
2 Location
| 3 agset ife {up to 150 years)
| 4 Discount factor (%)
|+ The user can modify Capital costs for
| both T1and T2 as well as the
| intervantion cycles
The Whole Life Cost includes the
following cost components.
» Capital cost
» Maintenance cost (planned and
reacte)
» Costs of decommissioning
« The maintenance regime \ares by
matenial type and by bridge location

WLC resuits {£k
WLC - 2 track stepped (55% of programme)

NPV

00 + 2-track stepped brisges compnse 55% of the total
o ] programme

10 |—

B0 : = « Copral costs dive the gap - Steel 2-Imck bidges are
Sisal currently 17% cheaper than the concrete version

o _,_J_,— s Comart When innovations are approved and implemented

they will be 21% eheaper
300
o 10 a w o S0 =

+ The lower capex costs means steel has a much
better WLC for the first 40 years

NPV (30 yoars)

+ The WLG gap & cksed at 40 years. dues io-ihes ke

refuibshment at the ot

For the remainng assel lfe, the WLC remains close.

a1z 43 480k 475k until the next mayor refurbs hment at 80 years
u u = The NPV pasy point s reached al 60 years
Steel Concrele Gbsad Carcomin

Hotet. 1 Capar coes bamd oo Fnad asment
Souse VA.C model acelopad byE A0 ioput kom AAME AN, Enginestng P and Contacion

Network Rl
A full list of key interventions for a standard 2 track sigppa bridge was
created for each material type, with the Intervention cycles and costs
Key interventions (Stairs only - ¢. 60% of programme volume)
Steel - 2imack ped
Type o y Type Contr]
Cosstal{ Lower | intand / Upper. YN irste cvention
Plunned Spat touch up and emedial 15 Y 14 1h
Planoed Fult Paintirg 5 40 Y 185k
Planned Repair to antiglip s uacing 125 125 N 10k
Planned Repairs to stee) plates & connections. 20 30 Y 10k
Planned Repairreplace dainage 5 25 N Sk
epection Vel 7 T W [EEN
Ine paction Detaited Examination [] ) N $h
Decommisgioning Remowal at end of e 120 120 N 80k
Concrets — 2 trackamped
Tyee y Type =
Coawtall Lower | Infand ! Upper Ly Inds rve ntson

Plancwd Spot Wich up and emedial 5 T a4,
Planced Full Printing 25 a0 7 06k
Planned | Co: e repairs 25 35 Y 25k
Planned Repaic to anti-slip surticing 125 125 N 10k
Planned Repair/repiace drainage 25 25 N Sh
inG paction Visiml 1 1 N 0 25k
I paction Detaiked Examination [ ) N 1
Decommissioning Remowat at end of life 120 120 N 130k
Sour R Suraps Amm Management Convacors Enginenang AUP4 CAF ata € uhog Contacion .

Network Rail
Further WLC benefit is achieved with steel as the lower steel
costs enables more bridges to be delivered for the £42M budget
offsetting the higher maintenance cost through FWI reduction

« Stoet has & batter ViLC

« Thate wars over 50 nnovatons
submited many of which had high
probabity - the ange of 5-15¢%
innoveton s very achw vable

« s the nnovatons are irplermented
y0u cansee the banefi thi reduced
Cape has onthe FWmrpact (16
e bridges for your money =
reduced isk)

« Ve recomnend
Equest
concrets
Gurnayn Years 2 or 3 of the
programe the woukd sene 8
further £12 M, enabling the
staliatonof 4 additional atesl
bridges (witha fuihec £1 3MFWA/
y5h reduction benefd)

(O Mainteriance (Risk rduction inclded)

M Capex

Concrve Siewt Stwel Concrsta Sleet Stest  Conarvia Tl st

—_— v v ,

T T
Scenario 0 Scemrio t Scomiio 2 Scenario3
(No innovation) (% ionovation}  {10% Innavation) (19% innovation)
Smore bridges In 7 mors bridges in 9 more bidges In 12 more bridges in
ool sl ool .l

Soura T

A full list of key interventions for a standard 2 track Ganig
created for each material type, with the Intervention ¢

Key interventions (Stairs and ramps — c. 20% of programme volume)

iei-3wcin

. . ke rearibon cyche Cowof

ol 4 e Coasia)/ Lower | Intandi Upper ) imervention
Parrod S5t 10U up and medal 0 75 Y EEN
Panrsd Ful Painiing 2% ) ¥ 2500
Panned Rapair 10 a3l swheing 25 25 [ 0%
Planced Ropairs 10 31901 platos & connections 20 0 v 208
Planned i 25 25 [ 0k
Trepoction Visval T 1 N 025
Trepacton Oslaved Examraton ° 3 [ 0
Dscommbsionng Romowal atord of 1 ] e N 108
Concrats - 2 tackamped
. = Coat of
i i b Coawal/ Lowe: | inland Upper o Intsrverion

Planrsd Spotiouch up and gl T8 Y L

anred FulPaning 5 Y D)
Planred Corcrate mpars 5 5 i i
Planned Repair 1o ant-shp surbocing 125 25 N B
Planned Ropairiopiace drara 5 5 ] 0
nepecton JF;;.; W 025
Inepection | Dotaiied Examinaton ] [} N i
Decommiss koning Removal at erd of I8 120 120 N 180h

Gouros RAM Surare Al Mans ganenl Contackon Enginesnng, AP CAF Data Panbng Convactors 1

‘Context

[Sourcing Process

|
|
‘Material Choice {
I

|WLC Model

Conclusion and Recommendations
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Conclusions

« Steel was the recommended material based on 30 year WLC cost, with a
widening advantage over concrete once scheduled innovations approved.

+ Invest in external support to accelerate the stee! innovation assessment
process, with the aim of assessing all the “high-potential” steel innovations so
they can be approved and implemented for April 2014 (the start of Year 2 of the
programme)

+ Continue to investigate concrete equestrian bridges, and variant hybrid
"concrete/steef” bridges as an innovation development activity.

« Consider the use of concrete bridges (n coastal applications where the
environment is more hostile to steel and where higher frequency of
maintenance interventions is required.

«  Take the 9 Equestrian bridges out of the steel programme. and develop a
concrete solution for implementation in Year 2 or 3 of the programme - this is
the only bridge type where a concrele solution will be more cost effective

The following parameters were considered but not included in the WLC

model. These areas offer further opportunity for development in future
comparisons. Yi=

teria Why notincluded
Embedded carbon No clear methodology for calculation, marginal impact without a
pelicy of applylng significant financial benefit to cost of CO2

Differential between steeland  Insignificant when modelled over a 2.5 year build programme
concrete inflation rates

Schedule 4 costs associ Al mai works can be und within an

with maintenance regime possession strategy

Potential safety risk of Highly compiex to quantify reliably and not significantly ditferent
undertaking various between material types within the 30 year WLC analysis.
maintenance interventions

Potential risk of operational Highly comgiex ta quantify reliably and not significantly different
disruption in undertaking between material types within the 30 year WLC analysis.
various maintenance

interventions.
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Fff42.5-05 ©  Contracting GW electrification by Andy Haynes Finance &
Commercial Director, Network Rail

Andy Haynes
Finance & Commercial Director, Network Rail

Great Western Electrification o__véhié

) ) Key Quantities
= Aim of the programme is to enable electric trains to o

operate between Paddington and: * 14,493 OLE Foundations
= 13,494 OLE Masts/Legs
= Newbury, Oxford (EMU) & Bristol (IEP) by Dec = 1,655 GLE F'or!al/sBoo?ns

2016 p

= 164 Structure modifications:
= 108 Road Bridges

« Cardiff by Dec 2017 & Swansea by May 2018 Y o et

ST TO SWARILA = 13 Station awnings
SSHOUIR SR aecN = 9 Station F/Bs
MAIMNNLAD TO SRISTOL ey = 6 Tunnels
- KEY ONTPUT 1KY O8C Tt = 5 Pipe Bridges
- = 1Rail Bridge
ae - =2
s d

0 mARR
§ »
[Sya——.
. o/ s .
—A T

v ) everyone

saron rowma s s 7 ‘ home safe
f— everydoy

World Heritage Site
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High Output Plant System (HOPS)

Managing liabilities

' t 1 0
t t 1 !
! ' ) 1
: ' [ ' '
Requirements Material
eay [ Skcuon B reeders BB tewtan W
input [{ Ouone MR commeror N commission [
! Spac [l Selcton '
b 1 1 t
| 1 ' t
i 1 ' i
NRIF&F 1 ATKINS NR | ABB/AMEY |
' | ' '
' i 1 i
b 1 ' 1
Reliability 1 i 1
Test 3
Okl Dalby Systers Modelling  Qualty Check Rurnning I
home safe
avery day ©

System approval in principle / Managing liabilities

System Allocation Contractor Materisl Matesial Install

GWEp PROJECT LIFE CY ; Design Design Sebection Supply Quatity
mmmEDM‘mm
)7 [ ow ]

« Series t NR NR NR ABB Ase ABB
Distributors

b |

(Ig';%rg;%(; Protection Control m F&F ATKINS NR LundyFLI HR ATSY)

= Independent Feeders F&F ATKINS NR Plisterer NR Amey
- Structured Mounted Outdoor Companents frerey

Switchgear {SMOS) Lite

» Fixed Earthing Devices Theotetical Failure Possibllities Actual

- 3 Pasition Load Break Switches

« Rationakised Auto Transform System 950A) 95%
!!’,,2 Reliability Rellablllty.l

System assurance

Bristol TM Oxford | |Sig. renewals

Network Rail Programme Management

Bath Corridor Amey

TR = = "\B“ = T

-

Tests at Old Dalby will allow:

An interim SRP acceptance of Senes 1, which will
X enable; Matl=ral Grid
. Route Section 3 Senes 1 systemto be installed  tested
K and comnussioned, leading to

i
I

Scrap Cmsrancs

Supply

* Full SRP acceptance of Senes 1 system,
Subsequently,

High Output Plant

Bridgs Clearance

e

Route Section 3 can be used for full JEP vrain tusting

Network Rail Materia$

—— on live Network Rail Infrastructure
- » Further testing of the IEP train away Shmating G .
from the five operational railway prioj .
to JEP testing on Route Section 3 - . evaryone
= - Atkins - OLE Design and Integrator Romesote,
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System assurance

Bristol TM Oxford Sig. renewals

Network Rail Programme Management

Surveys
Mational Grid

Scrap Clearance

Great Western
Electrification

Bridge Clsarancs

Signatling
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FF{4-2.5-06 :
Collan Murray

Whole Life Costing by Rail & Underground Geoff Gilbert &

Transport
for London

Rail & Underground
Geoff Gilbert & Collan Murray

24" February 2013

Whole Life Costing

Our priorities to transform L.ondon’s Tube
& Rail Network

K BT —
B e y——
B T —m—
O T ——

Underpinned by:

We need your help & support to deliver this plan for the future

Introduction

LU Background
2 Whole Life Costing
Case Study

Pan-TiL Lifis and Escalators Framework

LU Approach

More reliable by

m 8 A

©.200+ newtrains ©.50% of networkre-
<. 80 trains refurblsied signalling

2w m

38 lift relurblshmenls

. A s e Tasgst
Core asset investment is crltlcal@

¢.160 km of track replaced

745tauons asset
ion works

©.490 civils assets renewed

LU Background
Priorities

Whole Life Costing
LU Approach
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LU Asset Management Policy Whole Life Costing Within Project Lifecycle

London Underground shall make decisions based on an

affordable whole life cost asset management approach

to optimise the performance, cost (capital and operating)
and risk of the assets throughout their lifecycle whilst

ensuring safety, environmental, and legal statutory ey '

compliance - -—-\:'

=

LU is PASS5S5 certified
WLCis a core part of Whole Life Asset
Management identified within the specification.

Whole Life Asset Management Procurement Strategy - WLC Iimplications

e . . -
TfL seeks to make its investment decisions on a ‘Whole Life Asset Management' Choices informed by engagement with thel markst and cansideration of

(WLAM) basis, optimising decisions based on, risk, cost and performance. arvhouse & market capability and capacily
[ ‘Nature of supply macket Informs levet of risk
— e et et -Reha.b.llr?y, Ava:labnhly, Maxm‘alnabﬂlty Safe|y_(R{\_MS) and procurement
Earad —my Sensitivity of operational railway to asset reliability model

l Maturity of technology being deployed
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Decision at this point drives:

W cou [ oo “Who is responsible for costs and performance across life of asset

There is a need to understand the life of the system not just the life the asset. *Scope for suppfier innovation

Asset Management Capability Commercial Considerations

P,
/ Bt AM Asset Strategy & Plans

»  Supplier Assurance (Pre-Tender)
- Demonstrating prospective suppliers have capability in RAM
engineering and quality management
P
4
.",.rf AM Whole Life Cost - Incentivisation — design/build/maintain
if Decision Making « Ensuring whole life in design, manufacture and commissioning
Processes « Proving asset and system reliability in completion
+ ‘Soft Landings’ Contractor is not responsible for maintenance

- Aligned Commercial Models

Maintenance / Inspe
i

+ Intellectual Property
» Ownership and exploitation

« Asset Information
» Closed loop to ensure we improve asset information to inform
future WLC decisions
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WLC Tender Evaluation

Where we set outcome requirement (specification} how to test level of
confidence in the delivery of the outcome?

e

Whole Life Cost Model

« Capitaf Cost

* Whole Life Plan

+ Team capability
* Maintenance Cost « Availability of data to

+ Ways of Warking
suppert RAM proposals

+ Operational Cost + Approach to managing
-« Theoretical vs. asset performance — ability
Performance based data 1o predict

= Understanding why things
fail

Performance Specification

= Package of 108 escalators

= HD-M escalator (industry standard for Metros)
= Availability — at least 99.4%

= Mean Time Between Failures

Whole Life Cost vs. Quality

-Cost and quality can not be considered in isolation

*WLC proposals need to be backed up by commensurate capability

*RAMS performance core to WLC

Workbank
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CONTRACT MODEL

LUL Specify Contractor bids Performance regime against:
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Case Study
Lifts and Escalators
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Contract Principles

Replacarnent Maintenance
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“Whole Life' Responsibility

Duty Cyche Maintenance
Avsitability & 5 Scheduls

Fautt Fix

Spacified by LUL For given duty cycl
+ Duty Gycle dependenton | | design of escalator
passengsr taffic volume | | syswm desermines

Design dewnmines
+ Routine maintenance
schedule (RM)

Dasign of escaletor and
delivery of maintenance
Gelivers escaiator

and opsrational crticality | | + Expected component | | o Planned mminwnance | Availablity.
+ Required Avaitablity for tite of life expked

the flest of escatators + Easeof mainwnance components (PM) Delivery of Replacemonts
+ Time 1o fix faults target » Modulrisation for « Timing of major and Maintenance is

to suppoct Availabilky #ate of installation

. Satety

interventions datormined by quality of
and

« Likely damand for affective management by
Faut fix supplisr




Contract Structure

PANTIL REQUREMENTS ANDOBLIGATIONS

« Scope - LUL Core Progmma, C1otared T CaO#, Thed Pary Call Ot
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What Has Been Achieved

» Reduced WLC - 30%

« MTBF 2,200hr (1,300hrs)

= Reduced capital costs — 60%

(Note: - Reliability and MTBF to be demonstrated
in delivery)

= Reliability growth to — 99.6% (98.8%)
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FF44:2.5-07 :  Full Service Procurement Incentivising for the Life Cycle by
Alston Piers Wood

What is Full Service Procurement?

Risk transfer through a Whole Life Cost approach

* Hand over of complete maintenance control to the supplier
-All maintenance and overhau! activities
-Full responsibility at depot level
Full risk transfer, inciuding cheolescence
- Performance commitments
-Delivery of atimetable

+ Normally associated with “bundled” package of rolling stock
and maintenance

Full Service Procurement
Incentivising for the Life Cycle

Piers W : ;
s Wood * Longer term view required by Operator
24/2/2014 * Our experience has shor\:vn ]that in the long term, benefits
. are not achieved through a lower capital cost
ALSTOM ghalo P
Shaping the fuine
ALSTOM
Agenda Agenda

| = What is Fuli Service Procurement? | = What is Full Service Procurement? |

i

| = Examples of Whole Life Cost Improvements I | = Examples of Whole Life Cost Improvements _|
l
|

| = Qverview of Alstom’s Service Provision Contracts

| = The Importance of Process, Depot Layout and Innovation | * The importance of Process, Depot Layout and Innovation |

| « Risk vs Reward | « Risk vs Reward |

ALSTOM i : ALSTOM

Agenda Project: West Coast Main Line

Whetls FullServiceilFibnutement A/%,}—“
trains

Overview of Alstom’s Service Provision Contracts ]

' "
I- Examples of Whole Life Cost Improvements |
l f

The Importance of Process, Depot Layout and Innovation I

+ Risk vs Reward | - 3 rane-car tifting Pendolinas for Virgin Trans enteed serace in 2003
«  Four new 11 car Pendolinas entered senvice n 2012
* 31 rane-car Pendolinos converted to 11-cas sets, with work completed in 2012
+  Complete sepvice provesion until 2022
«  Timetable reguirerent met by providing 47 Uains evesy day from five Traincare Centres

ALSTCOM { ALSTOM
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Project: London Underground

,
pL)

Desupy, supgly, madtication avd mantenance o 106 x 6 ca tratis phis assocated Depet and Fgupoent nuantenance
* Contract segewnd Al 199% wath a ioannm 33 yie duralios, with lweak points

o Guatantend avalability ad ielatulty cor s

Tunelable met by provdiing o numinwimal 1 tans every day

Pan / pain ey

Nostlaxn e trains travel 11 sathon kan a year and dors open (and clese) over tour mullon tmes a weok

ALSTOM

Agenda

+ What is Full Service Procurement? l

f- Overview of Alstom’s Service Provision Contracts }

|- The Importance of Process, Depot Layout and Innovation ‘

« Risk vs Reward }

ALSTOM

Examples : London Underground : Northern Line
Flooring

BEFORE AFTER

+ Cabling damaged by water ingress
+ Floor lift very time consuming

+ Modular flooring
+ 20% labour saving

A o

ALSTOM
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Examples : London Underground : Northern Line
Seat change

BEFORE
+ Seats with springs

AFTER

= Spring less seats

+ Labour and material costs
reduced

* Frequently replaced due to
damage caused by springs

ALSTOM

Examples : London Underground Northern Line
Axlebox & Bearing Modifications

BEFORE

« Original bearings failing after 4
years

AFTER
= New bearing developed
« Fleet refit in 2007

* Grease and vibration monitoring

cast 4,000 hours pa * No fadures since

ALSTOM

Examples : London Underground : Northern Line
Train Diagnostics

' BEFORE AFTER

+ Each train visited by laptop

+ Improved THS soltware allows remote |

uploads saving 200 hours |

dowsicads to be taken in under a minute
using a USB conneciinn

+ Around 1509 downlnads are taken sach

|

‘ = New Incident Pecorder. aliows desqgn
| year saving close to 750 man hours
|

|

|

|

ALSTOM



Examples : London Underground Northern Line
Shoegear Improvements (1)

AFTER
*» Design and material
changed

BEFORE

* Collector equipment was
fracturing

* Both material and
maintenance savings over
10 year period

ALSTOM

Examples : London Underground Northern Line
Shoegear Improvements (2)
|

BEFORE AFTER |

+ Collector shoes are the + Harder material = longer
highest wearing part of the life
train

* Reduced weight = longer
i » Shoe hardness differed

| life (upto 50%;)
| USRI » Cost savings over life

ALSTOM

Examples : West Coast Mainline Pendolino
Tilt Roller Pad

AFTER

+ New design of glide
negates need for bogie
removal and strip down

BEFORE \

+ Original design of tilt roller
glide required bogie
removal and strip down

» This saves taking a train
out of service and 1 man
can fit the new design in
0.5 man hours.

ALSTOM
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Examples : West Coast Mainline Pendolino
Surge Pipe Repair Kit

1 = e
BEFORE | AFTER .

* The class 390 air suspension | |+ The new design repair kit,
surge pi;)e assemb!y 1as although still requiring bogie
heen sutfering with fatigue removal. can be installed
failure of the internal flexible without any under-frame
bellows assembly and disassembly and in the event of
consequent air leaks. future failure/leaking can be

replaced without removing the

* In extreme cases this causes bogie

an in service failure.

* The reciification requires the
train to he stopped, the bogie
removed. major under-frame
disassembly and renewal of
the complete pipe assembly.

ALSTOM
Examples : West Coast Mainline Pendolino
Wheelsys
BEFORE AFTER
« We don't change car tyres at the | |” g;'ﬁ“'""fﬂf,fg,%:,:Sv:.ksllgl._.e;yaceM”m:?éme

same time, so why do we maintain and Miciosoft Excal 35 fepoitiia o
wheelsets all at the same time?
Thera are over 2,500 wheelsets on
the UK Pendoling

Akey element of wheel maintenance
is wheelset re-profiling.

Wheels deteriorate over time. re-

= Enginesting cutfrom 2 days a week to 4 hrs!

= Potznta saving ot 50% per wheelset to
support whee!set ra-use.

= Bug reduction in procese flow and nme to plan.

Valuable vheel size data is avalable to all
maintenance personnsl

profiling restores its condition. 2 P.ed;m::g; t;v::'e'\"av?a;[;' and nsk ot
accid el )

+ But each wheel is different

h Now being used 10 manags

pan carbon thickness and

S,

ALSTOM

Examples : West Coast Mainline : Pendolino
Wheeltag

BEFORE

* There are over 2.500 hi
wheelseats on the UK -7
Pendalino

« A key difficulty with this
quantity is accurate
configuration
managermei.

+ Labour intensive process
to recheck serial numbers,

ALSTOM



Own goals!

Cheap build leads to expensive problems

BEFORE

AFTER

+ Cheap selection of cable
type used for application

* Poor design in relation to
under-frame cable
installation methodology

+ Poor initial build quality
+ Wiring problems (chafing /
thermal) during service

+ After 2 years major mod
programme needed

+ Estimated cost of doing
nothing over 9 year
maintenance contract :
£1.5m

* New wiring system cost
£0.35m

* Wiring problems resolved

Agenda

ALSTOM

- What is Fuil Service Procurement? '

= Overview of Alstom’s Service Provision Contracts |

+ Examples of Whole Life Cost Improvements ]

» Risk vs Reward

The Importance of Process, Depot Layout and Innovation

ALSTOM

Six Sigma

SAF Predictor

» Allows us to use historical
performance data to drive
reliability growth.

= Through Deviation Metrics, the
train systems that are hurting
the business the most can be
ranked and prioritised
accordingly.

+ The SAF predictor allows us 1o
facus on the most frequent SAF
1S5Ues

« Predictor allows us to accurately
measure reliability performance,
and by categorising each faliure
maode we can target the least
reliable systems.

L] [ -

ALSTOM
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The Importance of Process, Depot Layout and Innovation

Integration of Roster, PM log
file and night board

SQDC Boards

» To rationalize data input for
activities on trains during nights
in depots.

« Time is wasted 1o re-type the
same info in different places for
different instances. Now data
only input once

» The data is on display and it can
be seen by ali parts of the
business and by our customer.

+ Drives the changes and

modifications required to

improve rehability and

avallabilty - speak with data!
T ’

ALSTOM

The Importance of Process, Depot Layout and innovation

Industrial Layout

The Importance of Process, Depot Layout and Innovation

The Alstom “Health Hub"

« A -drive through” rolling stock heaith
scanner

» Provides health reports for individual
trains including:
+ Wheel measurements and wear
+ Brake pad integrity /thickness
» Carbody integrity information
Pantograph carbon
measurements

Uses a robust statistical analysis of
the measured data, that predicts the
remaining usefut life of components
the implementation of a Condition
B: intenance regim
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Agenda

| - What is Full Service Provision?

* Overview of Alstom’s Service Provision Contracts

[ = Examples of Whole Life Cost Improvements |

* The Importance of Process, Depot Layout and Innovation |

ALSTOM

Risk and Reward

|
Service Provision relies on risk and reward

The ethos of risk and reward must be respected

ALSTOM

www.alstom.com

ALSTOM
Shapiimy tht frutins
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