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Governance Model

Sponsors

-

Department for

Sponsors’ Agreement

~

Transport
Transp or t J | L for London
Joint
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Crossrail Project Crossrall
Integrated ( .
Delivery Executive Operator
Team CRL RfL
Industry Partner
Agreements
London Underground ] \ ;
NR (on-network works) ]—
| |
Docklands Light Railwa i—
z i Design Contractors Rolling Stock cToC
Canary Wharf Group ]_ Consultants JVs and Depot
Framework Delivery Operating
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Funding Model

Local Government Central Government
( N
[TfL direct funding £1.9bn ] Direct Grants DfT direct funding £4.8bn
\, J
/ Funding for which TfL is responsible \ Private Sector / Funding for which DfT is responsible \
£480m
£5.25bn .
Funding
Busi N\ )
usiness rate ) .
Community City of London .
supplement, infrastructure levy committed funding Heathrow airport
borrowing and direct Limited £70m*
Lo £300m £250m
contribution £4.1bn
\_ VAN J \ /
4 N\ ( ™) Crossrail ) .
Sale of surplus land Developer Network Rail financing for work on the existing
and property £500m contributions £300m network £2.3bn

& AN j ! Voluntary funding for London businesses £100m |
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TBMs and TBM Tunnelling




Environment

million tonnes of
material excavated
during construction

of excavated
material
beneficially
reused
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baseline emissions

London Underground

Crossrail

CO, emissions per
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construction machinery in central
section fitted with emissions
controls, reducing air pollutants

London Overground

Elizabeth line
(provisional)
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OVER
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items spanning 55
million years unearthed
across 20 sites
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Connectivity

€ 9 Underground Lines
€ Thameslink
€ London Overground

# National Rail ELIZABETH LINE

< Reading

< Ealing Broadway
< Paddington

< Farringdon

< Liverpool St

< Stratford

< Shenfield

< Abbey Wood




The Product

Elizabeth Line December 2019 timetable: AM

Peak™

NOTE : The service diagram below is indicative and may be
subject to change while Network Rail continues work on
other aspects of the 2019 timetable
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*Diagram shows the standard eazfbownd AM Peak service on Great
Western routes and westhound AM peak service on Anglia Route
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Maidenhead
® - — —

Three Signalling Systems
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All Change
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Going Through the Gears

2012 2013 2014 2015 2016 2017 2018
Q1 Q2 Q3 Q4 Q1 Q2

Stage 1 Stage 2
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P Stage 1: May 2017 — New Trains Shenfield — Liverpool St
P Stage 2: May 2018 - Heathrow to Paddington - surface
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Tunnelling - Complete

To Reading
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Track Complete
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Major Engineering Work

Maidenhead Sidings
Stockley Flyover

Hayes & Harlington bay platform
West Ealing bay platform
Old Oak Depot

Portobello Junction
Plumstead Sidings
Liverpool St

Pudding Mill Lane Junction
lIford Depot

Gidea Park Sidings
Shenfield
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Stations - Abbey Wood




Abbey Wood
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Paddington: A Cloud Index
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Elegance and Function




The Product

Reading = == Shenfield

@ Step-free from Step-free from Brentwood ¢/
train to street platform to street

Tottenham Liverpool

Ealing Bond rp - -
d Court Road Farringdon == Street 2= Whitechapel Stratford = even Kings

Paddington == Street

Maryland gy Manor
IHSSES  park

Ealing

Trains to
Trains to

Terminals 2&3

Piccadilly

Terminal 5 (&)

== Abbey Wood

DRAFT July 2017



Stage 1 - May 2017

Stage: 0-1A Timetable: 1] Harold

Stratford ~ Forest Gate IIford Goodmayes  Romford Wood Shenfield
| |

Liverpool
Street
L7

Paddington  Tottenham
Court Road

Hayes & Ealing
Twyford Taplow Slough lver Harlington ~ Hanwell  Broadway

I [ I 1 1 [
Maryland ~ Manor Park  Seven Kings Cthadwhell Gidea Park  Brentwood
eatl

— Surface line

Custom

Readin Maidenhead ~ Burnham Langle West Southall ~ West Ealing  Acton Bond Street  Farringdon | Whitechapel == Tunnel
! o Drayton EIMain Line ! : House ~ Abbey Wood
Tiverpool ( Tunnel portal
Heath Paddington Street
catrow Heathrow Crossrail .
Terminals Terminal Crossrail
4 Canary Woolwich

Wharf

Introduction of class 345 units on 11 SX diagrams out of 20 to the current timetable.
Possible additional peak trains in December 2017 using 2 driver training class 345 units.

Weekend service can be resourced entirely with class 345 units
37



Stages 0-1A (May 2015 to May 2018): Peak* eeeeeee Shenfield
000000 PBrentwood
000060060 HaroldWood
Gidea Park
Romford
Chadwell Heath
Goodmayes
Seven Kings
lIford

e e o o o8 \anorPark
0000 O o0 0 [orestGate
o000 o o o Maryland
Stratford

Liverpool Street
(High Level)

Key

== To/from Shenfield

=== To/from Abbey Wood
Residual service to/from
Liverpool Street (High Level)
Residual service to/from
Paddington (High Level)

*WTT arrivals at Liverpool Street 0800-0859



tage 2 — May 2018

Stage: 2 Timetable: 1] 2[] Harald

Stratford  Forest Gate Iiford Goodmayes  Romford Wood
| | | | | |

Shenfield
|

Liverpool

Hayes & Faling Paddington  Tottenham _Street

Twyford Taplow Slough Iver Harlington Hanwell Broadway/ Court Road o
I I I

| | I | | [
Maryland ~ ManorPark SevenKings ~ Chadwell  GideaPark  Brentwood
Heath

= Surface line
= Tunnel

Custom

Reading  Maidenhead  Burnham Langley West House Abbey Wood

I I T
Southall  West Ealing  Acton Bond Street  Farringdon | Whitechapel

Drayton Main Line : ( Tunnel portal
Paddington Liverpool
Healhiow Heathrow Crossrail olreet,
erminals Terminal 4
23 Canary Woolwich

Wharf
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Stage 2 (May 2018 to December 2018): Peak* eeeeeee Shenfield
000000 pBrentwood
000060060 HaroldWood
Gidea Park
Romford
Chadwell Heath
Goodmayes
Seven Kings
lIford

e e o o o8 \anorPark
0000 O o0 0 [orestGate

40\\ , 000 o o o Maryland
¢ Liverpool Street
o \V ) 000000000000000 St aiford
QO &\ (High Level)
& NEOIAN
& o L& L
oY & P 0
Y N D &2 & @tz’ .(\Q
& ¥ ©® ENGIFS IS
I SR IR I

Heathrow
Terminals 2&3

Key 0000
=== To/from Shenfield Heathrow
=== To/from Abbey Wood Terminal 4

Residual service to/from
Liverpool Street (High Level)
Residual service to/from
Paddington (High Level)

*WTT arrivals at Liverpool Street 0800-0859



tage 3 — December 2018

Stage: 3 Timetable: 11 2 [ 3[]
Liverpool
Hayes & Ealing Paddington  Tottenham Street,
Twyford Taplow Slough lver Harlington  Hanwell _ Broadway Court Road
I I
——
— I 1
Reading ~ Maidenhead ~ Burnham Langley West Southall ~ West Ealing  Acton Bond Street  Farringdon | Whitecha
Drayton Main Line
—_— Liverpool
Paddington
Heathrow gt Street
Terminals T';';ﬂ:mgm Grosstail Crossrail
1273

Harold

Stratford  Forest Gate lIford
I I I

Wood Shenfield
| |

| 1 1 | | 1
Maryland  ManorPark SevenKings ~ Chadwell  GideaPark  Brentwood

Custom
House Abbey Wood

Canary Woolwich
Wharf

= Surface line
— Tunnel
( Tunnel portal
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Stage 3 (December 2018 to May 2019): Peak* eee 00 ee Shenfield
®©0 060000 PBrentwood
006060060 HaoldWood
Gidea Park
Romford
Chadwell Heath
Goodmayes
Seven Kings
lIford

®eo® e o o o8 \lanor Park
0000 O o0 [orestGate

4,a\\ . 000 o o o Maryland
¢ Liverpool Street
o S ) 000000000000000 S/ if0rd
QO &\ (High Level)
& & @ &
N SHINIPN
¥ & F S0
BTN N (PR O
& o o F N A
YT PP Q7P R
\
N\ & O & DN o
40\ \@QJ P N (er,
Heathrow P o2 (\Q’ ;\\oq $\5’" &
Terminals 2&3 Q/o“‘ @00 Oo° Qé\Q’O \$& Canary Wharf
& QQ,@ & Custom House
&(9‘ <& N Woolwich
Key 0000 Qob A° Q}Qo Abbey Wood
Q
=== To/from Shenfield Heathrow NV
=== To/from Abbey Wood Terminal 4

Residual service to/from
Liverpool Street (High Level)
Residual service to/from
Paddington (High Level)

*WTT arrivals at Liverpool Street 0800-0859



tage 4 — May 2018

14 Tim le: 2 4 Limi rvice === Harold
Stage' etable g g ted service Stratford  Forest Gate liford Goodmayes  Romford Wood Shenfield
| | [ [ [ | |
ddi Lizerpool 4 [ 1 1 [ 1 | )
Hayes & Ealing Paddington  Tottenham treet,” - .
Twyford Taplow Slough Iver Harlington Hanwell  Broadway Court Road ,‘ Maryland - Manor Park  Seven Kings Cmd;,'[v;" Gidea Park Brentwood
I I
= | I e — Surface line
Reading  Maidenhead ~Bumham  Langley West Southall  West Ealing ~ Acton Bond Street Farringdon | Whitecha ['_‘I"mm Abbey Wood == Tunnel
Drayton Main Line ouse cy Woo ( Tunnel portal
_—t Liverpool
Heath Paddington Street
cathrow Heathrow Crossrail '
Terminals Terminal 4 Crossrail
1123 Canary Woolwich
A Wharf
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Stage 4 (May 2019 to December 2019): Peak

Key

== To/from Shenfield

=== To/from Abbey Wood
Residual service to/from
Liverpool Street (High Level)
Residual service to/from
Paddington (High Level)

N
\?4 Liverpool Street
Q .
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Shenfield
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Harold Wood
Gidea Park
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Chadwell Heath
Goodmayes
Seven Kings
liford

Manor Park
Forest Gate
Maryland
Stratford

Canary Wharf
Custom House
Woolwich
Abbey Wood



tage 5 — December 2019

. . . P e - Harold
Stage' 5 Timetable: 5 g Limited service Stratford  Forest Gate liford Goodmayes  Romford Wood Shenfield
I I
» Ligerpool Py I i : | : : )
Hayes & Ealing Paddington  Tottenham treet”” o - -
Twyford Taplow Slough Iver Harlington Hanwell  Broadway Court Road " Maryland  Manor Park  Seven Kings Clhaeda\{vhell GideaPark  Brentwood
I I I I ] I ] o - _
(| 1 1 1 o PN VY 1 — —F = Surface line
Reading  Maidenhead ~Bumham  Langley West Southall  West Ealing ~ Acton Bond Street Farringdon | Whitecha [ﬁ“mm Abbey Wood = Tunnel
Drayton Main Line ouse €y Woo [ Tunnel portal
Paddington Liverpool ’
Heathrow Heathrow Crossrail Street
Terminals i Crossrail
Terminal 4
123 Canary Woolwich

A Wharf



December 2019 (Stage 5): Off-Peak
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Heathrow
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Terminal 5
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Heathrow
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== To/from Shenfield

=== To/from Abbey Wood
Residual service to/from
Liverpool Street (High Level)

Shenfield
Brentwood
Harold Wood
Gidea Park
Romford
Chadwell Heath
Goodmayes
Seven Kings
liford

Manor Park
Forest Gate
Maryland
Stratford

Canary Wharf
Custom House
Woolwich
Abbey Wood



December 2019 (Stage 5): Peak
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Liverpool Street
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e o o ° °
Heathrow

7 , Terminals 2&3
Heathrow ’_/

Terminal 5

Key

== To/from Shenfield

=== To/from Abbey Wood
Residual service to/from
Liverpool Street (High Level)

Heathrow
Terminal 4

Shenfield
Brentwood
Harold Wood
Gidea Park
Romford
Chadwell Heath
Goodmayes
Seven Kings
liford

Manor Park
Forest Gate
Maryland
Stratford

Canary Wharf
Custom House
Woolwich
Abbey Wood
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Timetable Constraints

» Heathrow Branch single line to Terminal 4

» Heathrow Branch interaction with Heathrow
Express

P Forest Gate Junction
» llIford London End Junction (Depot exit)

P Platform arrangements at Terminal stations (12tph

terminating on 2 platforms at Abbey Wood and
Shenfield)

» Freight trains



Factors impacting the timetable gz

» Performance
@ Dwell time requirements

@ Integration of services — performance impacts from
different routes

@ Infrastructure Maintenance requirements

» And the less obvious

€ Commercial agreements with funders e.g. Canary
Wharf Group

@ \/entilation / Fire Safety arrangements for tunnelled
railways
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But first....It’s Time For Tea!




Unit Resource Plan

66 X 9 car 23m Class 345 units

Initially 15 x 7 car units for Liverpool St — Shenfield service,
maintained at llford. To be lengthened to 9 cars May 2019

By stage 5 all units maintained at Old Oak Depot, and visit every
48 hours for washing and AVIS check

Stabling Capacity

4 Shenfield

9 Gidea Park

12 liford

8 Plumstead

42 Old Oak Common
6 Maidenhead
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Longitudinal seating
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Driver Resource Plan

460 Drivers
6 Drivers Depots

50 Shenfield

70 Gidea Park

60 llford

70 Plumstead

160 Old Oak Common
50 Maidnehead

All drivers sign all main routes
Three different signalling systems
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And What Did Our Customers Think?

First 345 train in Peak Time - Customer
Feedback

twitterd



Lainey=ESe
@Laine:'_Quar‘tz -
Loving this new Elizabeth Line d #TFLRail

739 AM - 24 Aug 2017

QO Tl < i

0 Tweet your reply

Elizabeth Kitch
o @_IZbe‘thkitch e
When you spend too much time commuting
and getting on a new @TfLRail train is the
most exciting thing /@ /@ /& /& /@&

7:31 AM - 24 Aug 2017

1Retweet 3likes (@ @D @b @

Q1 1 Q3 =

0 Tweet your reply

. Danny F @Danfrench29 - 2Zh v
Replying to @ _lizabethkitch @TfLRail
They are amazing ain't they? I can't wait till they are the regular trains on the line

=5
(O3] i V) ]

Fiona Rita Gillespie "
@fionarita

[ shouldn't be so happy to be on a new
@elizabethline train, but there you have it.
So spacious and air conditioned! #nerd
@TfLRail

907 AM - 24 Aug 2017

o1 1 2 =

0 Tweet your reply

TfL Rail @ @TfLRail - 32m W
6 Hi, glad you enjoyed the new train, we'll continue introduce more new trains in the
coming months ahead.

@] (AR

=



Jamie Ratcliff 9
@Jamrat_

I'm actually unbelievably excited at my first
commute on the new @elizabethline train!
Spacious, clean & smooth. @TfLRail
@Crossrail

7:51 AM - 24 Aug 2017

1 Retweet 7 Likes eo‘ ’ ‘ @0

Q 2 o1 Q 7 =

‘ Tweet your reply

Rachel Tripp ’ @rectripp + 1h
Replying to @Jamrat_ @elizabethline and 2 others
I'm so jealous! I've not seen one yet.

Jamie Ratdliff @Jamrat_- 1h

Sorry! I'd seen one in testing but this is the 1st I've seen in "the wild". I'm
literally bouncing around like Tigger in my excitement!
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0OC - A Home for the Class 345
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April 2014 -

.
Work began 26,000m* site




A Year to Go — All Change

Reading = == Shenfield

@
N, Twyford = @ Step-free from Step-free from Brentwood ¢/ e)
train to street platform to street @
\\ . Maidenhead == Harold Wood 35 74

Gidea Park ¢/

Tottenham
Court Road Farringdon ==

Liverpool 5
Street = Whitechapel  Stratford == &/~ Seven Kings

@

Maryland gy Manor
IS  Park

Ealing Main Line

Acton | Bakerioo ]
o
Di

Terminals 2&3
Custom House

A Heathrow Airport

[ Terminal 4

Picc

Terminal 5 (&)
ly

DRAFT July 2017



Operational Control - Romford RCC







C660 — Romford ROC
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Railway Control Strategy - Train Service Delivery g

MTR
Crossrail

NR
Western
Route

NR Anglia
Route




Another New Team
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Testing the Railway

Stress Testing the Railway

Dynamic Testing

I JEN\ \ & il = -

Trial Running

Hi ’{Trial Operations

' - e~ W
Pl |
S .| Stage 3 Operations




Dynamic Testing February — July 2018

P Testing All Systems (Systemwide) Signalling,
Traction Power, Ventilation Systems, Non Traction
Power Systems

» Running up to 15 trains per hour

» Checking the Control Systems operate as
expected!

» No surprises!



Crossrail

Elizabeth line Trial Operations

Railway tested,
safe to operate
and meets
Sponsors
performance
requirements

25" February to 51 July
2018 (Dynamic Testing)
5t July 2018 to 5" August
2018 (Trial Running))

A

Trial Operations -
exercises the
people, processes
and assets
together

6" August 2018 to 8th
December 2018

Successful Trial
Operations =2
start of Elizabeth
line services

oth December 2018

ELIZABETH LINE




Elizabeth line Trial Operations

COS IM and Trial Operations
Coordinator

Interfacing train operator
Canary Wharf, Custom
House and Woolwich

Elizabeth line train operator
and SFO five COS stations

Elizabeth
line Trial
Operations
- One Plan

London SFO five COS stations and
Underground LUCC interface

Interfacing train operator London
Whitechapel and Liverpool Overground
St

Network Rail

Neighbouring IM and
interfaces PML,
Westbourne Park and NKL



Crossrail

Elizabeth line Trial Operations

Circa 158 separate Trial Operations Exercise ‘scenarios’

Some specific
to one
organisation

Some joint
between two
organisations

Some
exercises joint
between all
major
stakeholders

=

RFLI Operational Readiness — Coordination
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Crossrail

Elizabeth line Trial Operations — Exercise

Programme

Risks! {—1Snagging

LU Exercises

Exarcises

MTR-C O
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121 days until July 5t 2018 &
278 days until 9t December 2018




Stations, shafts and portals
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Crossrall

Performance Indicators

Escalators Commenced
(v. plan)

Platform Screen Doors

(v. plan)
Room /routes accepted by
Systemwide (v. plan)

84% (v.84%)
7 1 % (v.97%)
8 1 5 (v.1,020)




ARE WE ON TIME?

Crossrail

Performance Indicators

5 5, 3 10 m (v. 55,936m)
3 3, 67 7 m (v.32,926m)
97’ 487 m (v. 97,959m)

Tunnel preparation
(v. plan)

OHLE ROC Works

(v. plan)

Cable management
System (v. plan)




On Network Works

Performance Indicators

92%

On Network Works Complete




Where We Are Today?

Crossrail

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 | 2018 | 2019
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Testing / Commissioning

Trial Ope -ations/
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Crossrail Train Operatfng
Concession (TOC)




ARE WE WITHIN FUNDING? Crossra

Central Section Works How can we all help?
There is just 10% of works yet to complete.
13

Funding available_

12

| (EPp—— Keep to
11 schedule
Costto go
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Cost to date

1] Ensure efficient
6 - spend
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7 Minimise
- Change
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Successful Mobilisation — December 2019 =
>
>
>
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» Any Questions?

Has to come in ‘on Time'
On ‘Budget’

Has to be ‘safe’

Has to be ‘reliable’



End to End



