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Foreword

WHAT IS... SOUTH EAST ROUTE?

Network Rail is split into eight ‘Routes’, South East
Route is an amalgamation of the former Kent and
Sussex Routes and is headed by John Halsall, Route
Managing Director (RMD). John has overall
responsibility for the operations, maintenance and
safety activities within the Route as a devolved
business. He joined South East Route in July 2016
and was previously RMD for Wessex Route.
South East Route is one of the most challenging
Routes with 510 million passenger journeys
per year (30 per cent of the national total).

John’s team is tasked with keeping the trains
running safely on this extensive and
congested network every day.

WHAT IS... SYSTEM OPERATOR?

Network Rail as System Operator looks to the future
through the Network Strategy & Capacity team.
The team looks at network wide issues, working

with the Routes and stakeholders to model future
demand, produce plans through the Long Term

Planning Process and ensure that future timetables
meet the demands of an ever growing passenger

market whilst also meeting the demands for freight.
By looking at the whole network, the team works

to the principle that the ‘whole is greater than
the sum of the parts’.
Jo Kaye, heads up the team nationally, whose
London & South East team have worked
on this Route Study.
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We are delighted to present the Kent Route Study Draft for
Consultation, which sets out the strategic vision for the future of this
vital part of the rail network over the next 30 years. It builds on the
recommendation in the Shaw Review that the railway is planned
based on customer, passenger and freight needs. We have
endeavoured to make this document different to previous studies
through a more accessible style with context and explanation boxes
provided throughout.

Each day the railway in Kent carries more than 68,000 people in the
high peak hour (08:00-08:59) alone into Central London, with many
thousands more accessing key interchange points such as
Lewisham and Ashford International, and travelling between
regional centres on the route.

Working closely with industry stakeholders, Network Rail and train
operators have delivered significantly more capacity for passengers
in recent years on the route, most notably infrastructure for
extensive train lengthening in the London suburban areas. More
people are choosing to travel by train in both the peak and the
off-peak across the area and high levels of growth are predicted to
continue, particularly on the high speed services that operate on
the High Speed 1 Line (HS1) to St Pancras International.

This success brings challenges; maintaining and improving
performance against a background of huge growth in passenger
numbers over the last decade has been challenging for Network Rail
and the train operators. We recognise that customers have high
expectations and when there is a failure on the network, the
impacts are widely felt. Improving the resilience of the
infrastructure as it is renewed and enhanced will be of critical
importance inimproving the experience of customers.
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The Thameslink Programme, which completes in 2018, brings
significant investment to the London Bridge area; and the opening
of Crossrail in 2018 will provide new journey opportunities into
central London from the north Kent area.

The purpose of this Route Study is to provide an evidence base to
inform funders considering rail investment for the medium and long
term. This means identifying ways in which the industry can meet
forecast demand for both passenger and freight over the coming
years. Whist there are options for the medium term, there are no
simple solutions to meet the long term capacity challenge. Further
industry- wide work to develop options is needed over the next few
years.

This draft for consultation is published in March 2017. The public
consultation will be open until the 30 June 2017. Details on the
consultation process are available in Chapter 6.

Network Rail has led the production of this draft Route Study on
behalf of the industry and as such it has been developed
collaboratively with industry partners and wider stakeholders
including passenger and freight operators, the Department for
Transport, Transport for London, Local Authorities and Local
Enterprise Partnerships. We thank them all for their contribution.

John Halsall f

Route Manging Director Director, System Op2xator
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A Class 375 unit heads north towards Tunbridge Wells from Strawberry Hill

Tunnel. There are four narrow tunnels between Hastings and Tonbridge
where the line is singled to enable standard-width trains to pass through.
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Introduction

1. The railway in Kent is vital to the region, serving many markets
and communities including the commuter market, which is
concentrated in the peak hours into and out of London.

2.The number of passengers using the railway across the route
study area has increased substantially in recent years and further
growth is forecast. The routes into London are particularly busy,
with little capacity to operate any additional services.

3. The Kent Route Study, presented here in draft for consultation,
seeks to identify the capacity requirements in the medium and long
term to allow the railway to play its part in delivering economic
growth, in addition to improving the connections between people
and jobs, and between business and markets.

4, Strategic options have been identified to meet the projected
growth up to 2024 and are set out as choices for funders. Beyond
this, there are no simple options to meet projected demand and
further development work in the coming years will be required to
develop a clear strategy to deliver additional capacity into London
that all parts of the industry can support. Options to improve
connectivity across the region have also been identified in addition
to ones that protect the resilience of the network.

5. The strategic categories are:

e Meeting Demand to 2024 - The analysis has shown that the
projected passenger capacity on trains can largely be met
though lengthening services to the maximum length possible for
each corridor. Some station enhancements will be required to
handle the associated increase in passengers.

o Meeting Demand to 2044 -1t is expected that additional
terminal capacity will be required in London as well as the
removal of strategic bottlenecks to allow more services to
operate. Further development is required in the coming years to
formulate a coherent strategy for major investment.

e Improving connectivity across Kent — There is the opportunity
to better connect communities with faster journey times from
areas such as Hastings to London as well as between regional
centres. Options for improving the capability of the network for
freight operators are also examined.
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A capacity story

6.Railis already the predominant mode of travel for the commuter
market, with approximately 65 per cent market share including
London Underground services. For the London and South East
franchised operators this equated to 7.6 billion passenger
kilometres during 2015-16.

7.The London and South East Market Study projected that
passenger numbers on most routes in Kent will grow by 15 per cent
between 2011 and 2024 and 47 per cent up to 2044. Recent
analysis has shown that the growth on Domestic High Speed
services has been far higher, with an assumed growth rate of 80 per
cent up to 2024 and 127 per cent up to 2044.

8. The capacity for any additional services into London from Kent is
extremely limited. Making the best use of the network to provide
the maximum capacity possible per train path is critical to meet the
growth projections going forward.

9. When train lengthening opportunities have been exhausted,
there are no clear or simple options to provide additional capacity
into London. A number of critical bottlenecks would need to be
relieved, including central London terminal capacity and grade
separation of some junctions alongside possible Digital Railway
solutions. Network Rail intends to take commence further
development of the strategy to meet projected growth beyond
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London Bridge suburban (metro) services

10. The projected passenger growth up to 2024 on the suburban
(also known as metro) routes into London Bridge can be met
through lengthening more existing services to 12-car length. A
number of infrastructure interventions have been identified as
choices for funders including platform extensions and signalling
alterations.

11. There is also restriction on operating 12-car trains that do not
have Selective Door Opening (SDO) into Platforms 4,5 & 6 at
Charing Cross. The removal of these would involve a major rebuild of
the station, which the use of SDO could mitigate.

12. There are aspirations to move towards a ‘metro’ railway across
the routes that are closer to London. Transport for London has led
development on this concept, which aims to provide a more
consistent and regular service for passengers.

London Victoria suburban (metro) services

13. The suburban services into London Victoria are restricted to a
maximum length of 8-cars. The projected passenger growth, across
the peak, on these services can be met by extending more services
to this length.

14.However, the busiest services are already at the maximum 8-car
length and an alternative to lengthening other services could be to
use high density rolling stock, such as Class 700s.

London Bridge & Victoria Main Line services

15. The projected growth on the main line services between
Tonbridge and London Bridge cannot be accommodated through
train lengthening alone. An additional peak hour train path would
be required, which will be challenging to timetable through the
congested two track sections of the route.

16. Terminal capacity is also a significant issue with Cannon Street
and Charing Cross effectively full. An option that has been identified
is to create a 12-car berthing siding on the existing Metropolitan
Reversible line near Cannon Street. This would enable Cannon
Street to accommodate an additional peak hour service.

March 2017

17.1tisrecommended that development work is undertaken to
identify where addition terminal capacity in London can be created
beyond 2024, when train lengthening options have been
exhausted.

High Speed Domestic Services

18. The passenger growth on the HS1 Southeastern services has
been significantly higher than on other parts of the route and this is
forecast to continue to grow at five per cent per annum over the
next few years. A key driver for this is people moving to live near to

the route to take advantage of the quick journey times into London.

The demand is expected to be even higher when the fullimpacts of
proposed major developments, such as Ebbsfleet Garden City are
known.
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19. To meet the projected passenger growth on HS1 services, an
option is the lengthening of more trains to 12-cars and one
additional service. This would include the Maidstone West services,
requiring a platform extension at Maidstone West station.

Blackfriars services

20. The services from Blackfriars are predominantly those from the
Thameslink core, which in the future will all be operated by high
density Class 700 rolling stock. The introduction of these trains
should cater for the projected passenger growth.

21. As Thameslink services operate through central London to
routes north, the options for extending the platforms on the
Blackfriars routes south of the River Thames to allow 12-car
operation have been examined and included in the choices for
funders.

A Desiro:City approaches Elephant & Castle on the way to Blackfriars. As can
be seen there is significant.construction for the housing sector in this area.
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Station Capacity

22.Itisimportant to remember that increased passenger numbers
willimpact on stations and these have to work effectively and safely
for the projected increase in passenger numbers. The stations with
highest priority for crowding relief schemes have been identified as
choices for funders are:

e Brixton

e Bromley South
e Denmark Hill
e |ewisham

e Peckham Rye.
Freight

23. The majority of freight services in the Route Study area are
aggregates trains for the construction industry. This market has
grown consistently over the last 20 years. Key features of service in
the Kent Area are sea-dredged aggregates from the North Kent
area into London distribution terminals and a series of terminals in
Kent receiving aggregates traffic.

24. Channel Tunnel freight has been identified as a market that has
potential for growth. After strong increases in freight volumes in
recent years, external factors at the border have since led to a
decline. The infrastructure is in place to accomodate growth when
the market conditions improve. The gauge clearance of key routes
to allow larger containers to operate without restriction will allow
rail to become more attractive to freight customers.

Denmark Hill station seen from the accessible footbridge
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Rolling stock

25. Additional rolling stock is projected to be required across Kent,
which will drive power supply upgrades and a need for increased
stabling capacity. The Networker rolling stock, which operates many
of the metro services, is approximately 25 years old, so is likely to be
replaced in the coming decade and this would provide the
opportunity to provide higher capacity trains.

26. Therolling stock requirements for the route are complicated by
the need for the rolling stock that operates on HS1 to be compatible
with multiple electrical and signalling systems.

Improving Connectivity

27.There are Stakeholder ambitions across the South East route,
with strong support expressed for upgrades to the Marshlink line
between Hastings and Ashford, major housing developments
planned across the region and enhancement schemes funded by
Local Transport Authorities.

28. The provision of a connection at Ashford International to allow
services to operate between HS1 and Marshlink, aligned with line
speed improvements, could provide a substantial reduction in
journey times and additional capacity between Hastings and
London.

29.The potential for a southern link to Ebbsfleet has been examined
using the link formerly used by Eurostar services at Fawkham
Junction. This would open up new journey opportunities for people
travelling to this growing area.

Peckham Rye station, two stations linked by a common building
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30. Options for improving rail links between the Faversham and
Ashford areas have been identified. The journey by road is known
for congestion and rail does not currently provide a simple
alternative.

31. Theresilience of the network has been brought into sharp focus
in the past year following the collapse of the sea wall between
Folkestone and Dover, severing the railway between the towns for
nine months. This caused disruption for passengers and harmed the
local economy. Around £40m has been invested in repairing the line.
However, other parts of the route remain vulnerable to extreme
weather in the future.

32. The feasibility of a new chord between the Canterbury East and
Canterbury West lines has been reviewed. If implemented, this
could allow trains to operate between Dover and Ashford even in
the event of a catastrophic failure of the sea wall. This is a longer
term proposal, which should be considered for development by
funders.

Next steps

33.The DfT have announced that the current South Eastern
franchise will be slightly extended to finish in December 2018. The
competition to select the operator of the next franchise is
commencing in February 2017 with a public consultation and this
document aligns with these timescales.

34. Following the publication of this draft document, there will be a
90-day public consultation, with input encouraged from as wide an
audience as possible. Consultation responses will feed into the final
route study.

35.The DfT is planning to look at additional passenger capacity on
trains and lengthening trains as part of the new franchise
specification. While welcoming all responses, it is requested that
comments relating to these areas are addressed to the Df T
consultation to avoid duplication.



1 Background

This chapter sets out the background to the Long
Term Planning Process and the development of
the Route Study.

WHAT IS... AROUTE STUDY?

In simple terms, it is a strategy for the rail network to
2024 and 2044, based on passenger and freight
forecasts. Previous Route Study documents have
contained detailed technical information. The aim of
this one is to make it as accessible as possible to the
non-railway reader, with a separate technical appendix
and summary document.

Yellow boxes like this are dotted throughout the
document to provide information and explanation of
the main text. There are also a series of information
boxes on types of rolling stock, which can vary
considerably across the Kent Route Study area.

Click this box to see South East Route’s other Route
Study - the Sussex Route Study.

NetworkRadl
----f'l
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1.1 Background to the development of the Long Term Planning
Process

1.1.1 The purpose of the Long Term Planning Process (LTPP) is to
inform funders as to how the railway could support the UK economy
over the next 30 years. It comprises a set of activities and
documents that:

® set out strategic options which address the demands that are
forecast to be placed on Britain’s rail network over the next 30
years

e capture stakeholders’ aspiration to develop or enhance rail
services and infrastructure in the light of forecast housing and
employment growth

e present investment choices for funders to inform their decisions
in relation to the franchising programme; the development and
delivery of enhancements; and the outputs and funding of
Network Rail.

1.1.2. The LTPP proposes scenarios and options in which train
services and infrastructure enhancement could develop over the
longer term to 2044, and provides an evidence base for investment
up to 2024, including the completion of Thameslink and arrival of
Crossrail to Abbey Wood.

1.2 Structure

1.2.1. There are a number of elements that collectively form the
LTPP:

e The Market Studies that present the forecast future rail demand
and develop conditional outputs for future rail services, informed
by the views of stakeholders of how rail services could support
delivery of regional and local strategic goals.

e Route Studies develop choices for future services and
investment decisions in the rail network. Options are based on
the aspiration to accommodate the conditional outputs and
demand forecasts as outlined in the Market Studies, and are
assessed against agreed industry appraisal criteria to provide
choices for funders.
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e Cross-boundary analysis considers options for services that
operate across multiple Route Study areas to ensure consistent
working assumptions are applied.

1.2.2.In addition to these studies, Network Rail facilitates the
production of Network Studies (previously Network Route
Utilisation Strategies (RUSs)). These strategies look at network-wide
issues and address the future capacity and technology-related
issues for the railway, such as freight, electrification and
accessibility.

1.3 The Kent Area Route Study

1.3.1. A three tier structure for rail industry and wider stakeholder
dialogue has been established to oversee and help produce this
Kent Route Study Draft for Consultation:

e AProgramme Board, chaired by Network Rail with senior level
representation from passenger and freight train operating
companies, Rail Delivery Group (RDG), Transport for London
(TfL), Department for Transport (DfT) and the Office for Rail and
Road (ORR), provides high level review and a forum to resolve any
significant issues which the Working Group wishes to remit to the
Board for decision.

e A Working Group, chaired by Network Rail, has a mandate to
discuss the study on behalf of the rail industry with other
stakeholders and to review the ongoing work. The Working
Group is where industry stakeholders meet to determine how the
conditional outputs from the Market Studies can be
accommodated, including identification of service specifications
and options with the aim of developing choices for funders up to
2024 and in the longer term to 2044. The working group
comprises representatives from central Government, the current
Train Operating Companies (both passenger and freight) who
operate on the route, RDG, TfL, DfT, London TravelWatch,
Network Rail, and the ORR as an observer.

e A ‘Regional’ Group, convened and chaired by Network Rail,
provides location specific oversight as well as an opportunity to
collaborate in the production of the Route Study with the rail
industry. The Regional group membership comprises Local



1 Background

WHAT IS...
A TRAIN OPERATING COMPANY?

When British Rail was privatised, the railway was
split into infrastructure (Railtrack, now Network
Rail) and train operating companies operating the
passenger trains. The trains are leased from a
rolling stock company.

In the Kent Route Study area, Southeastern and
Govia Thameslink Railway (as Southern and
Thameslink) are the key TOCs.

Arriva London Rail operates the London
Overground concession under contract to Transport
for London.

WHAT IS...
A FREIGHT OPERATING COMPANY?

Freight Operating Companies are open access
operators - they can cover the whole network and
are not subsidised or franchised.

They operate freight, infrastructure maintenance
and private hire (charter) trains.

In the Kent Route Study area, DB Cargo,
GB Railfreight, Direct Rail Services and Colas Rail
are amongst the usual operators.
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Authorities (at a county or unitary authority level), Local
Enterprise Partnerships (LEPs), Airports, Ports and Freight
stakeholders on the route.

e A Wider Stakeholder Group was set up to understand the issues
of the local authorities (at a district and borough level) and rail
user groups. The county councils and unitary authorities acted as
lead for the smaller local authorities, passing the details of the
Regional Working Group onto them as necessary.

1.3.2. Network Rail has managed the development of the work
through an internal ‘Technical Working Group’ to deliver the
information necessary to support the deliberations of the Working

Figure 1.1 - Kent Route Study Governance Arrangements
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Group. Where industry input has been required, this has been
augmented by attendance from rail industry stakeholders.

1.3.3. Additionally, several one-to-one meetings with stakeholders
have been held to shape the proposals contained within this
document.

1.3.4. This Draft for Consultation document is produced by Network
Rail on behalf of the Programme Board with the assistance of the
Working Group and designed to facilitate public feedback on the
industry’s strategic options for the railway across the Kent Area.

1.3.5. Figure 1.1 shows the Governance Arrangements in
diagrammatic form.

Route Study
Programme Board

Route Study Working Group

Route Study Regional
Working Group

Cross-Boundary
Working Group

Route Study Technical
Working Group

Route Study Wider
Stakeholders Group
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WHAT IS... PERFORMANCE?

Trains are measured to the timetable, every minute
literally counts. Once a train has been delayed by two
minutes the delay is investigated and attributed to an
‘incident’ which identifies the cause and company
responsible for the delay.

This system has been in operation since privatisation.
Infrastructure incidents (track, power supply, signalling
etc) are attributed to Network Rail.

Some incidents may be attrributed to train or freight
operating companies. When there is a delay caused by
Operator A to a train operated by Operator B the latter
would see compensation paid by Network Rail.

Incidents caused by external influences such as trespass,
vandalism, bridge strikes etc are also compensated by
Network Rail.

Performance measures have been defined (such as total
number of minutes delay, number of cancelled trains
etc) and failure to meet targets can result in further
compensation payments or fines.
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1.3.6 The strategy takes its starting point as the railway as it will be
following the delivery of currently committed investment. Details of
the changes which will result from this investment are discussed in
Chapter 2.

1.3.7 In developing the investment choices for funders detailed in
Chapter 5, this strategy has taken into account a number of key
issues that shape the way the railway could develop in the UK.
These are: safety, performance, resilience and the movement
towards a digitally operated rail system.

1.4 Safety

1.4.1. Network Rail sets out a vision for safety in its “Transforming
Safety and Wellbeing’ report which takes a view through to 2024.
Many of the choices for funders set out later in this document are at
an early stage of development, therefore safety considerations and
requirements can be embedded from the outset of their
development. The Office of Rail and Road (ORR) has recognised that
our railways continue to have a good safety record and remain
among the safest in Europe as reported in the ORR Health & Safety

Report 2015-16.

1.4.2.Safety on the railways is measured in three key areas: public,
passenger and workforce safety. The approach taken in this
strategy has the potential to further improve passenger safety
through the removal of crossing movements at junctions and
easing the flow of customers at stations. Furthermore, some
investment proposals have the potential to eliminate level
crossings, further improving public and passenger safety. Where
this is the case, these opportunities have been identified and will be
progressed if and when schemes are funded for further
development.
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1.5 Performance

1.5.1.In developing the options set out in this strategy, the rail
industry has principally considered how the conditional outputs
identified in the Market Studies could be met, both for 2024, and in
the longer term to 2044. More immediately, Network Rail has been
set targets to improve performance by 2019; these are set out in
detail within the Delivery Plan for CP5 2014-2019. The trajectory of
these changes is to improve performance, monitored through the
Public Performance Measure (PPM); the national target is a PPM of
92.5 per cent by 2019.

1.5.2. The performance objectives for the rail industry in the
medium term have not yet been established. However, the trend is
likely to be one of continuous improvement across the industry. As
the choices for investment are further developed, emerging
opportunities for performance improvement can be considered in
more depth.

1.6 Resilience

1.6.1. Theresilience of the transport networks was brought into
sharp focus by the winter storms of 2015 and the collapse of the sea
wall on the Folkestone to Dover line. The engineering works to
re-open the line have recently been completed; however the risk of
the cliffs collapsing and blocking the line or possibly damaging one
of the tunnels in this area will remain.

1.6.2. These events have shown the vulnerability of the railway to
storm damage and increased incidence of weather related events,
bringing the impact of climate change into sharp focus. Whilst the
tactical response in addressing these problems has been well
received, there is also a need to consider in more depth what the
strategic issues for the railway might be in future.

1.6.3. Resilience of the infrastructure is also critical on a day-to-day
basis. The routes in Kent are at capacity in a number of key
locations. The reactionary delays to trains and therefore customers
from what could be a small initial incident or failure are magnified.
The bar for acceptance of failure needs to be higher to deliver a
railway that performs to our customers’ expectations day in, day
out.
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WHAT IS... DIGITAL RAILWAY?

Digital Railway is the industry’s plan for deploying digital
systems to increase rail capacity and improve network
performance.

Demand on the railway continues to grow at a pace that
means we are running out of capacity at key
pinch-points, leading to congestion for passenger and
freight services. We need to find innovative ways of
squeezing more from the existing network by targeting
deployment of relevant digital technologies.

The question is not whether to introduce these
technologies, but how quickly we can roll them out to
solve critical capacity and performance challenges on
the rail network.

Click on this box for more information.
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1.7 The Digital Railway

1.71.The Digital Railway is an industry-wide programme designed
to benefit Great Britain’s economy by accelerating the digital-
enablement of the railway, which has the potential to provide
capacity, performance and whole-life asset cost benefits.

1.7.2. The programme sets out to build the industry business case, to
accelerate the digital enablement of the railway, in several key
areas including infrastructure, train operation, capacity allocation,
ticketing and stations.

1.7.3. The output of the programme will be an Outline Business Case
to support options for consideration to 2024 and beyond. Digital
Railway options in terms of enhancements have only been
considered where they support the achievement of conditional
outputs.

1.7.4. The Digital Railway programme could deliver the following
outputs:

e improved system safety

e additional and improved allocation of capacity
e improved passenger experience

e digital train control and operation

e better asset management and monitoring

e improved stations and easier interchanges

1.7.5. The introduction of the European Train Control System (ETCS)
onto the network, coupled with the continued development of this
technology, offers the opportunity for medium or longer term
solutions to some of the identified network capability constraints.

1.7.6. Therefore, the assessment of the additional network
capability required in future will inform the development of ETCS.
The current asset renewals strategy is to upgrade to ETCS as
signalling equipment becomes life-expired and is due for renewal.
The Digital Railway workstream is currently investigating where
options could be considered to accelerate this.

South East Route: Kent Area Route Study 10

1.8 Interoperability

1.8.1. The Railways (Interoperability) Regulations 2011 and
associated Technical Specifications for Interoperability (TSI) apply
to the entire UK rail network with the exception of the exclusions
defined on the Department for Transport website .

1.8.2. Network Rail, along with other Infrastructure Managers in the
UK, is legally obliged to comply with the Interoperability
Regulations when the nature of the works being undertaken so
requires.

1.8.3. European and UK legislation defining objectives for
Interoperability and the Trans European Transport Network (TEN-T)
will be taken into account in the development of this Route Study. As
yet it is unclear what the impact will be from the recent Referendum
result where the UK voted to leave the European Union.

1.8.4. For works being carried out on the UK component of the
TEN-T network, EU funding support is available for qualifying
projects. Network Rail will work with the DfT to ensure that the UK
takes maximum benefit from this opportunity.

1.9 Congested Infrastructure

1.9.1. When Network Rail receives more requests for train paths to
be included in the Working Timetable (WTT) than can be
accommodated on a section of line, the section of line concerned
must be declared as ‘Congested Infrastructure’ under Regulation
26 of The Railways Infrastructure (Access and Management)
Regulations 2016.

1.9.2. If infrastructure is declared as congested, Network Rail will
undertake and publish a capacity analysis within six months under
paragraph 23 of the regulations. Thereafter, Network Rail will also
undertake a capacity enhancement study and publish that within a
further six months under paragraph 23 of the regulations. The
Route Study will be used to support the capacity enhancement
element of this.
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The new station entrance and concourse at London Bridge station.
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1.10 Accessibility and Diversity

1.10.1 Network Rail’s vision is to provide world-class facilities and
services to everyone who uses the network. For the passenger
interface this is particularly around stations where Network Rail
seeks to make all its stations:

e safe
e qccessible and inclusive

e efficientin the way natural resources are used and waste is
managed

e focused on the needs of all Network Rail customers
e staffed by a competent, high quality team.

1.10.2. Travelling by train should be as easy as possible for everyone
who uses the railway network, irrespective of their age, disability,
race, religion or belief, sex or sexual orientation. This brings Network
Rail in line with the Public Sector Equality Duty (PSED).

1.10.3. Network Rail receives specific funding for accessibility at
stations through the Access for All (AfA) fund and will continue to
design infrastructure that meets all accessibility legislation. Where
appropriate, Network Rail also undertakes Diversity Impact
Assessments when developing schemes.

South East Route: Kent Area Route Study 11

1.11 Document Structure
1.11.1. The rest of this document is structured as follows:
Chapter 2: Baseline and Approach

This chapter summarises the characteristics of the railway of the
Kent Area of the South East Route following the delivery of the
current planned enhancements.

Chapter 3: The Capacity Challenge - Accommodating Demand

This sets out the forecast levels of demand and the crowding
impacts.

Chapter 4: Improving Connectivity

This sets out the strategic objectives around train frequency
between locations in the study area and improving connectivity to
social infrastructure, in particular the role the railway can play in
better connecting people to places.

Chapter 5: Strategy and Investment Choices for Funders

Here, the outputs are detailed in terms of investment options that
can be considered as choices and advice for funders to 2024, and
the longer-term development strategy.

Chapter 6: Consultation and Next Steps

This final chapter outlines how to respond to this Draft for
Consultation document.

1.11.2. This document has been published exclusively on Network
Rail’s website. If you require a paper copy please request this via
email directed to the following address:

KentRouteStudy@networkrail.co.uk




2 Baseline - the starting
point

This chapter discusses the starting point for the
Route Study and details the baseline timetable

and projects that are expected to be completed
by 2019.

2.1 Geographic scope

2.1.1.To understand the scope of the Route Study, Figure 2.1, shows
the typical geographic view of the Kent Area and some of its
boundaries.

2.1.2.The area consists of the entirity of the Kent County Council
and Medway Unitary Authority areas, plus eastern sections of East
Sussex and Surrey. Eastbourne UA is shown for reference.

2.1.3. Tt also includes several London Boroughs:
e Westminster
e City of London
e Wandsworth
e Lambeth

e (Croydon

e Southwark

e Lewisham

e Greenwich

e Bexley

e Bromley

2.1.4.The map also shows the local authorities in more details to
borough and district council level.

2.1.5 The complexity of the railway lines, particularly in the London
area, means using this style of map does not provide the granularity
required so from this point on, the Route Study uses a schematic
map.
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Figure 2.1 - Geographic scope
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2 Baseline - the starting point

2.1.6. Thelines included in the scope of the Kent Area Route Study
are set out in Figure 2.2. For analysis purposes and consistency
across the wider South East Route, cross-boundary services that also
operate in the Sussex Area Route are considered within the scope of
this study.

2.1.7. The geographic scope covers the complex network of lines
linking south east London, Kent and parts of East Sussex with
central London. Passenger services on the network operate to and
from a comparatively large number of London terminals including
London Victoria, London Charing Cross, London Cannon Street and
London Blackfriars. Some services do not terminate in London and
instead head north through the Thameslink Core to London St
Pancras International via HS1 to destinations such as Bedford,
Luton, Peterborough* and Cambridge™.

*New destinations from 2018; post-Thameslink Programme.
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Figure 2.2 - Lines of route included in the scope of the Kent
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2 Baseline - the starting point

2.1.8.Figure 2.3 shows the lines of route operated by the different
train operators. Freight services and operators are detailed in
paragraph 2.1.10.

2.1.9. Trains in the Kent Route Study area are operated by a number
of passenger train operating companies:

e Southeastern —operates the majority of trains across the area
from regional local services and commuters service to High

Speed services

Southern (part of Govia Thameslink Railway) — operates
‘Marshlink’ services between Brighton and Ashford International
and local services between Tonbridge and London via Redhill

Thameslink (part of Govia Thameslink Railway) — operates most
services through Elephant & Castle and London Bridge to London
Blackfriars and beyond. From 2018, services will resume running
via London Bridge on the completion of the Thameslink
Programme’s London Bridge station reconstruction.

London Overground —operates East London Line services from
Clapham Junction via Denmark Hill to Surrey Quays and beyond

Eurostar — although not technically within the scope of the
Route Study, it isimportant to keep in mind that these services
have pathways that affect Southeastern’s services at Ashford
International and on HS

Crossrail/Elizabeth Line — the baseline year of the Route Study is
2018 so these new cross-London services will be operating,
although not in scope due to the separation of the networks.
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Figure 2.3 - Kent Route Study area by passenger train operator
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2 Baseline - the starting point

2.1.10. Figure 2.4 shows the freight terminals and sidings in use or

available to freight operators in the Kent Route Study area. Freight
operators include: IR .
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2.1.13.Figure 2.5 shows the geographic scope map with colloquial
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the South East Route with a central management team covering
the day-to-day operational management of the newly established
route. Given specific line of route issues on this area and the
adjacent former Sussex Route areq, the Route Study Board, whose

role it is to direct and oversee the Route Study, agreed to produce a For further information regarding the specific
characteristics of the Kent Area Route, please refer to

full Route Study dedicated to this specific geographical area.

the South East Route: Kent Area Network
Specification and Route Specification that outline
this information. Click this box for more info.
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WHAT IS... THAMESLINK PROGRAMME?

Thameslink Programme is the government-sponsored
project that is transforming north-south travel through
London. This programme will help us meet a massive rise
in demand, increasing the number of Thameslink route
services through central London to every two to three
minutes in the peak.

It will improve connections, giving passengers better
travel options to more destinations by linking some
services, e.g. from Cambridge and parts of the East
Coast Main Line, into the Thameslink network. This will
help relieve congestion on London Underground —
particularly the Northern Line.

Click on this box for more information.

WHAT IS... CROSSRAIL?

Crossrail is the new railway that will become known as
the Elizabeth Line when it opens in 2018.

It will link Reading and Heathrow in the west to
Shenfield and Abbey Wood in the east via Central

London.

Click on this box for more information.
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2.2 Planned Schemes

2.2.1.There are several projects and programmes currently planned
or that are being delivered across the Kent Area Route, all of which,
in addition to the existing infrastructure, have contributed to the
formation of a starting position for the study.

2.2.2.The Network Rail Enhancement Delivery Plan (EDP) sets
out the key milestones for the planned completion of
enhancements to the network. In January 2016, Sir Peter Hendy
completed a review of the EDPs, which impacted the Long Term
Planning Process (LTPP) and has resulted in the scope of some
elements of the EDP being deferred or delayed. The Enhancements
Delivery Plan Update (EDPU) outlines the revised enhancement
delivery plan.

2.2.3.The Kent Area is fortunate that the committed schemes on
the Route Area had commenced delivery when the Hendy Review
was undertaken, therefore the baseline for the Kent Area Route
Study has not changed following the outcomes of this process.

Thameslink Programme

2.2.4.The Department for Transport’s Thameslink Programme aims
to provide a step change in capacity on an extended Thameslink
network. This will provide new journey opportunities for passenger
as well as delivering congestion relief and providing additional
capacity for forecast future growth in passenger demand on the
National Rail and London Underground networks.

2.2.5. Govia Thameslink Rail (GTR) has recently commenced a
consultation on future Thameslink train services, which includes
proposals for routes in Kent. However, this consultation is based on a
different timetable to the baseline for this draft study, which is the
2014 Development Timetable proposal for Thameslink Key Output
2in 2018. The output from the GTR consultation will be considered
as part of the final Route Study.

Crossrail/Elizabeth Line

2.2.6.The Crossrail project will deliver a new integrated railway
route through central London from Reading and Heathrow Airport
in the west to Shenfield and Abbey Wood in the east. Services will be
operated under the banner of the Elizabeth Line.
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2.2.7. The services to Abbey Wood will provide interchange with the
North Kent line and are expected to lead to changes of travel
patterns on the route. The lines at Abbey Wood will be operationally
separate from the existing lines, so trains will not be able to pass
from one network to the other — passengers will have to interchange
to continue their journey.

2.2.8.The Crossrail project benefits include:

® up to 24 Crossrail trains an hour running through the central
section in each direction (at peak times)

e the upgrade of 28 existing surface stations, including being
made fully accessible,and a new station at Abbey Wood

e greater connectivity to and beyond central London
e reduced crowding on Underground services.
Mobile Maintenance System

2.2.9. Delivering bespoke maintenance trains that support a new
way of working for maintenance personnel which enables them to
work on the track, under cover and in the safety of the train which
has all the equipment required to carry out many of the tasks that
currently require carrying equipment to and from site in all
weathers. This enables delivery of core maintenance works in a
more efficient manner and will lead to improved utilisation of track
access.

2.2.10. This system has the potential to deliver significant safety,
capability and quality benefits. The system provides a platform
from which greater work quantities can be delivered without
increasing track access times.

Power Supply Enhancements

2.2.11. Most of the passenger lines of route covered by the Kent
Route Study are electrified with the 750V dc conductor (third) rail
system. The exceptions are HS1 and its interfaces, where 25kV ac
overhead lines are provided, and Marshlink, which is not electrified.
The Angerstein Wharf, Grain and Dungeness freight branches are
also not electrified. Figure 2.6 shows the traction power supply on
the network.
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2.2.12. The third rail system is susceptible to power reductions when
longer or more frequent trains are operated so the power supply has
to be bolstered to cope with the new demand. Historically, power
supply upgrades have been delivered on a piecemeal basis to
address short-term problems, rather than on a strategic long-term
basis.

2.2.13. Power supply enhancements on the Kent Route are being
delivered through several CP5 projects as detailed in the
Enhancements Delivery Plan.

2.2.14. The power supply upgrade project has been delivered in
three phases in order to provide the necessary infrastructure to
facilitate the operational plan assumed with train operators to
deliver the 2018 capacity metrics. 12-car formations of existing
Class 465 units are now operated on the following routes between
London Charing Cross, Cannon Street, London Bridge and:

e Dartford via Greenwich, Bexleyheath and Sidcup (three routes);
e Hayes (in Kent);

e Sevenoaks (via Grove Park); and

e Gravesend via Dartford.

2.2.15. The next phase enables 12-car Class 465 train operation on
the remaining corridors (except Brixton - London Victoria) in
preparation for supporting the post-Thameslink 2018 timetable
specification:

e Gravesend to Gillingham

e Outer Kent resilience: Grove Hill and High Brooms substation
upgrades.

2.2.16. The New Cross Grid Upgrade project will upgrade the
electricity supply feed from the national grid to provide increased
traction power supply capacity for DC electric services in South
London, North Kent and Sussex. It is required to enable post-
Thameslink 2018 service upgrades and provides additional baseline
capacity in the area for forecast future train service increases as
well as greater resilience with the ability to be fed by the Wimbledon
grid feed if required.

March 2017

Figure 2.6 - Kent Route Study area showing electrification
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East Kent Resignalling Phase 2

2.2.17.The project is largely completed and has centralised
signalling control to the East Kent Signalling Centre in Gillingham.
This will enable more trains to operate through the Medway Towns.
Improvements include:

e anew three-platform station at Rochester improving integration
of the railway with other forms of public transport, closer to the
heart of the city centre and providing a direct link to the area of
disused dockland which is now being redeveloped

e two lines at the former Rochester station being converted into
berthing sidings

lengthening of all three platforms at Strood to 12-cars

new Platform O at Rainham.
Gravesend Train Lengthening

2.2.18. This scheme facilitated 12-car operations on specific services
between Gillingham and Gravesend and has largely been delivered.
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2.3 Working approach and assumptions

2.3.1. This section outlines the working approach and assumptions
that have been applied in developing the strategy that underpins
the Kent Area Route Study.

Development and Methodology

2.3.2.The study has developed and assessed choices for the
long-term use and development of the network. The starting point
of the study is to determine whether the conditional outputs from
the relevant Market Studies can be accommodated on the existing
infrastructure with committed enhancements.

2.3.3. These conditional outputs reflect the emerging requirements
for capacity and connectivity, building on the current infrastructure
and the committed development of other interventions including
Crossrail.

2.3.4.Itisimportant to note that the conditional outputs are
dependent upon affordability, funding and a value for money
business case. Equally, the conditional outputs are required to be
feasible and deliverable — technologically, operationally and
physically.

2.3.5.In order to address the identified constraints, a standard
toolkit of intervention options has been used. In the first instance,
better use of existing infrastructure and available capacity is
considered. This can be delivered through, for example,
investigating options for improved timetabling, or train lengthening
to accommodate forecast demand. Where these options are not
possible, or do not fully accommodate forecast growth,
infrastructure enhancement options are considered. Options are
then defined and developed to an initial stage to ensure that they
are feasible and deliverable and are assessed against funders’
decision-making criteria.

2.3.6.In conjunction with assessments of affordability and value for
money, factors such as connectivity, journey times, performance
and engineering access requirements are considered.

2.3.7.To ensure that interventions are part of along-term,
affordable and deliverable strategy, it is essential that system
requirements are considered beyond 2024 as part of planning.
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Identification of Choices

2.3.8. The investment choices for funders have been identified
based on the following criteria:

e theintervention is required to accommodate forecast passenger
and/or freight demand to 2024

e thereisarenewal due between 2019 and 2024 that presents a
‘once in a generation’ opportunity for infrastructure
enhancement during the renewal process to reduce ‘whole life
cost’

e theintervention can deliver whole-industry cost savings

e theinterventionis a funderidentified priority or aligns to funder
aspirations

LT i =

New style CustoerInformation Sstem at London St Pancras International
Thameslink platforms.
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Baseline timetable

2.3.9. Abaseline timetable was essential to the development of the
Route Study but due to the complications of the Thameslink
Programme works and Charing Cross/Cannon Street diversions the
following were decided as the base:

e Freight—May 2015 timetable

e International passenger trains — May 2015 timetable
e HS1domestic—May 2015 timetable

e Non-London services—May 2015 timetable

e Thameslink Core services:

Luton — Maidstone East 2tph (trains per hour) peak only via
Elephant & Castle

Luton/Kentish Town —Sevenoaks 2tph all day

St Albans — Sutton 2tph all day

Luton — Sutton 2tph all day

e |ondon services—Southeastern August 2016 timetable with
stops at London Bridge reinstated, including 22tph to Cannon
Street and increased use of Blackfriars Bays (Platforms 3 & 4)

e London Overground — 4tph Highbury & Islington to Clapham
Junction

e Otheramendments:

— Additional service on the Catford Loop to retain current
service levels (seven trains over the 3-hour peak period
(07:00-09:59)

— Contra-peak train lengthening to support improved service to
Abbey Wood on completion of Crossrail

e Crossrail/Elizabeth Line — 12tph Abbey Wood to central section
via Canary Wharf.

2.3.10.Figure 2.7 shows London-bound trains in the High Peak
Hour (08:00-08:59) across Kent. Each line represents a train and the
colour of the line denotes the length of the train.
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2.4 Safety

2.4.1.Safety is a key priority for the rail industry and it is important
that safety is considered from the very start when developing
strategies and interventions. Safety has been considered in this
study in terms of:

e opportunities to reduce existing system safety risks when
developing strategic concepts

e understanding and seeking to mitigate any system safety
implications of forecast growth, and our strategies to enable
that growth

e opportunities to enact relevant industry safety strategies
through the study

2.4.2.1n addition to safety considerations being part of the
development of each strategic concept, this approach has driven a
focus on two areas which are clear strategic safety priorities: safety
at level crossings and safety at stations.

2.4.3.The level crossings approach is to identify level crossings
affected by the changes outlined in the strategy, whether they are
changes to service level or to the infrastructure itself. Where the
strategy requires changes in infrastructure to deliver outputs, the
option to improve safety at or close level crossings has been
incorporated into the intervention. The impact of the future service
specification on all level crossings across the route has also been
considered and shows where additional and/or faster train services
may be operating over the crossing. This work will feed into
discussions with local transport providers and local planning
authorities about the future of each affected level crossing.

2.4.4.For stations, the focus has been on the interface between
passengers and trains, particularly for platform capacity and
overcrowding. Congestion on stairwells, escalators, footbridges,
subways and concourses has also been considered. In order to
quantify the safety benefits, we have used accident frequency data
and assessed how a proposed change might reduce the risk.

2.4.5.South East Route has been trialling remote isolation
protection equipment (Circuit Main Shorting Devices) to enable

staff on the ground to turn off the power to the conductor rail safely.
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ute Study area showing depots and stabling
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This means that staff will not have to carry heavy straps to site,
which are then physically attached to the conductor rail and
running rails to cause a short circuit if the power should be
accidentally switched back on.

2.4.6. The time taken to protect an engineers possession of the line
for engineering works will be reduced by this innovative equipment
as well as providing a safer method of working for staff on the
ground.

2.5 Depots, Stabling and Rolling Stock

2.5.1. Trains are maintained and serviced in depots. Some servicing,
such as cleaning and refilling of toilet water tanks, is undertaken in
stabling sidings remote from depots. Figure 2.8 shows the locations
of depots and stabling facilities, and typical usage.

2.5.2. The next two pages briefly detail the rolling stock types used
on Kent Route Study area trains. The type and length of train and its
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seating layout is vital for maximising passenger
accommodation and there is a trade-off between
more seats, less standing or more standing space,
fewer seats. Rolling stock is expected to be
operational for 25-40 years.

Below is an example showing the information
presented.

WHAT IS... A CLASS xxx?

A photograph of
the unit type
in question

Where the trains operate
in the Kent Route'Study area

Noloff
coaches Sedfs Iclity
Year built @ VEHICLE UNIT
lengtth length

MAXIMUM LENGTH TRAIN

No fof Nel @ A Ll
cogleles length
Train family: Some units are of the same base design or ‘family’ (Manufacturer)

Train type: Main line, metro, rural or High Speed
Train operator:  Name of the TOCs using these units

WHAT IS... A CLASS 345?

~

“fﬁ’ﬂiﬁoﬁ

2015-18 VEHICLE UNIT
b ~22m 205m

MAXIMUM LENGTH TRAIN

“ TRAIN

1 @ 205m
Train family:

Aventra (Bombardier)

Truin type: Metro These units will be
Train operator:  Crossrail / Elizabeth Line  operational from 2018
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WHY THIS IS IMPORTANT

Click on the box above to start the video - it runs for approximately two minutes and has no sound.

WHAT IS A CLASS 373?

..............

Bl P X

1992-95 D00 VEHICLE UNIT
; 20m 393.5m
MAXIMUM LENGTH TRAIN

TRAIN

m 393.5m

‘Three Capitals’ Eurostar (GEC-Alstom et al)

International High Speed .\ hased out and
Eurostar replaced by Class 374

Train family:
Train type:
Train operator:

2012-16

WHAT IS... A CLASS 374?

VEHICLE

200 ~203-26m

MAXIMUM LENGTH TRAIN

aC I

Train family:
Train type:
Train operator:

Vi

€320 Velaro (Siemens)
International High Speed
Eurostar

LN I

RER g, X

Being phased in to
replace Class 373

WHAT IS... A CLASS 1717

| <
N e fi X X

2003-05 VEHICLE UNIT
100
~23m &7, 2bm
"MAXIMUM LENGTH TRAIN*

TRAIN

“ ﬁ] 47 2l

Train family: Turbostar (Bombardier)

Train type: Rural *These units only operate

Train operator: Southern singly on Marshlink services
WHAT IS... A CLASS 319?

~
O e
1987-90 VEHICLE UNIT

100 ~20m 80.66m

MAXIMUM LENGTH TRAIN

A TRAIN
ety a0

Train family: BR Second Generation/Mk3 (BREL York)

Train type: Metro
Train operator:  Thameslink

These units are currently
being phased out on Kent routes

WHAT IS... A CLASS 375?

ghdliy 14‘2%772;%‘-@ 7 SO

1999-2004 VEHICLE UNIT
; ~20m §0794078m

MAXIMUM LENGTH TRAIN
TRAIN

SI22. )

m w V0L 2623m
Train family: Electrostar (Adtranz/Bombardier)

Train type: Main line

Train operator:  Southeastern
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2.5.3. Whilst units can be coupled together to form longer trains,
due to coupling types and manufacturers policies, not all classes of
unit can work in passenger service together. This adds a level of
complexity when trying to timetable trains and rolling stock.

2.5.4.In the Kent Route Study areaq, the typical vehicle length is 20m
but some vehicles are slightly longer or shorter than others, even
within a unit. This is an issue with Networkers; the driving vehicles
are longer than the intermediate vehicles and the coupling

WHAT IS... A CLASS 3767
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WHAT IS... A CLASS 377 OR 387*?

ey = X
2004-05 @ VEHICLE UNIT

~20m 100.77m

MAXIMUM LENGTH TRAIN

m - ,»2'.'8 TRAIN

201.54m
Train family: Electrostar (Bombardier)
Train type: Metro
Train operator:  Southeastern

WHAT IS... A CLASS 4657

X

UNIT

s
1991-94 @ VEHICLE

~20m

MAXIMUM LENGTH TRAIN
TRAIN
REE 0 9
1892 2657m
Train family: Networker (BREL/ABB & Metro-Cammell)

Train type: Metro
Train operator:  Southeastern

=% oz

UNIT

R

VEHICLE

Zora e
110 ~20m 80.78m

MAXIMUM LENGTH TRAIN

m ZZF} - % TRAIN

262.3km

Train family: Electrostar (Bombardier) . ) :

. 5 . Thameslink units only
Train type: Main line due to be cascaded to
Train operator:  Thameslink other operators

WHAT IS... A CLASS 4667

S
RWZ’% X

199394 VEHICLE UNIT

MAXIMUM LENGTH TRAIN™

8 6 L/| TRAIN
m W 1083  2054m
Train family: Networker (GEC-Alstom)

Train type: Metro

Train operator:  Southeastern * 465+465+466

protrudes further than other units. When multiple units are coupled
together an 8-car Networker is longer than an 8-car Electrostar. This
causes problems at stations such as London Charing Cross where
12-car Networkers are restricted to Platforms 1-3.

2.5.5.Classes 465, 466 and 376 are not fitted with Selective Door
Opening so all doors are unlocked on the platform-side, whereas
other classes can keep the rear vehicle doors locked - this is useful at
short platforms as it enables longer trains to call there. Often,

WHAT IS... A CLASS 3787

gggéz

2009-19 @ VEHICLE UNIT
~20m 100.34m

MAXIMUM LENGTH TRAIN

“ % TRAIN

100.34m
Train family: Capitalstar (Bombardier)
Train type: Metro (High Density)
Train operator:  London Overground

WHAT IS... A CLASS 700/07

S %"%7 = =
14160 7
201418 VEHICLE UNIT
: ~20m 160.96m

MAXIMUM LENGTH TRAIN

“ %‘2? - ,"1"6 TRAIN

160.96m
Train family: Desiro City (Siemens)
Train type: Metro (high density)
Train operator:  Thameslink

These units are currently
being introduced
into service

platform lengthening at these stations is
unaffordable or impractical or not justified by
passenger demand.

Class 375 Electrostar in berthing sidings at [\
Tonbridge, the difference in length is visible.
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. -
o v
e A
2006-09 @ VEHICLE UNIT
~20m 121.76m

MAXIMUM LENGTH TRAIN

m - ,(5)"6 TRAIN

263.52m

Train family: A-Train (Hitachi)
Train type: High Speed
Train operator:  Southeastern

WHAT IS A CLASS 700/17

Pz 7=7 =

201318 VEHICLE UNIT
' ~20m 269 6m

MAXIMUM LENGTH TRAIN

m ] V%@ TRAIN

247.6m
Train family: Desiro City (Siemens)
Train type: Main line
Train operator:  Thameslink

These units are currently
being introduced
into service
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2.6 Signalling

2.6.1. The movement of trains is governed by the signalling system.
The Kent Route Study area has signalling control systems ranging
from basic mechanical signalling through colour light signalling to
in-cab signalling (on HS1). Sections 2.8-2.10 discuss the plans for
the Digital Railway upgrade.

2.6.2. Nationally, Network Rail is working towards in-cab signalling.
Much of the control of the signalling is planned to migrate to
Gillingham or Three Bridges Route Operations Centre (ROC). Figure
2.9 shows the existing 24 signal boxes, signalling centres and ROC.

2.7 Performance

2.7.1. Performance on the Kent area of the South East Route has
been adversely affected over the past few years by the Thameslink
Programme rebuilding London Bridge station and adapting the
associated network. The scheme will be completed in 2018, with
new and improved infrastructure and Thameslink trains automated
over the core route. The final impact of the programme on
performance will not be understood until the end state of the 2018
timetable has been agreed.

2.7.2.Delays are attributed to a cause once they hit a threshold of
two minutes. However, 30 per cent of delays in the Route Study area
are sub-threshold delays, so the cause is not investigated. In
Section 2.8, the introduction of Traffic Management Systems is
discussed as an opportunity to reduce sub-threshold delays.

2.7.3. Control of trains by large signalling control areas can enable
the signaller to get a greater understanding of current train
performance and the impact of regulating decisions, reducing
delays to trains. The recent amalgamation of Rochester, Gillingham,
Rainham and Sittingbourne signal boxes into East Kent Signalling
Centre, for example, has seen four people controlling trains through
those areas reduced to just two but with visibility of the whole area.
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ute Study area showing signalling control areas

Hastings Signal Box
Rye Signal Box
Folkestone East Signal Box

Sandwich Signal Box
Minster Signal Box

Canterbury West Signal Box

Canterbury/Wye Area Control Centre
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2 Baseline - the starting point

2.8 Digital Railway: Traffic Management System (TMS)

2.8.1 The Traffic Management System is a stepping-stone to full
in-cab signalling and automatic train operation. The Class 700
trains will operate on the Thameslink Core using this system from
2018. This computer-based system monitors live train running
information, the planned timetable and any incidents or faults that
may hamper the journey for each train and recommends solutions
to minimise delay to that and other trains. It can also have access to
train crew and rolling stock workings so could be able to plan for
train service recovery thus reducing delay and disruption during and
post-incident.

2.8.2. The TMS will be provided in different formats depending on
location:

e Interfaced —which allows the system to automatically control
the trains and make regulating decisions

e Isolated - provides signallers with instructions for regulating
trains

e Advisory —provides signallers with the options and outcomes
ahead of making regulating decisions.

2.8.3.Itis anticipated that TMS will reduce sub-threshold delays,
particularly if it is interfaced, as it will enable decisions to be made
earlier, updating information systems and apps to ensure everyone
is aware of, for example, a platform change, and then signalling the
train in a timely manner. It will also remove some of the issues
caused by the current signalling interface which only allows one
signal route to be set at a time in a particular area, so even if two
signallers are working the same panel, it might be possible to
operate the signals more quickly. The TMS could communicate
directly with the signal interlocking computers, enabling several
signals to be operated simultaneously. Despite all of the above, the
performance outputs are yet to be proven.

2.8.4.Rather than dealing with the pathing of trains in real-time,
signallers at Three Bridges ROC will be expected to make all such
decisions, with advice and recommendations from the TMS, up to
20 minutes ahead of time. This is a big change in the way the
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Figure 2.10 - Kent Route Study area showing the proposed Thameslink Programme plan for Traffic Management System roll-out
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network is controlled and may enable the integrated systems that
TMS works with to update Customer Information Systems (CIS)
across the network and on trains as well as providing accurate
information to station staff, mobile apps etc.

Figure 2.10 shows the current Thameslink Programme plan for TMS.
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A Class 700 at London Blackfriars. In 2018 train movements here will be
controlled by Automatic Train Operation to enable up to 24 trains per hour to
operate through the Thameslink Core
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2.9 Digital Railway: Automatic Train Operation (ATO)

2.9.1.1In 2018, as part of the Thameslink Programme’s Key Output 2,
the first TMS will be operational at Three Bridges ROC and will work
hand-in-hand with the ATO system through the Thameslink Core
(Blackfriars — Kentish Town).

2.9.2. ATO will take control of the train, leaving the driver to control
the closure of the doors when the train is ready to depart. The driver
resumes his traditional duties once the train has left the core route.

2.10 Digital Railway: Driver Advisory System (DAS) & Connected
Driver Advisory System (CDAS)

2.10.1. The TMS will also be able to influence decision-making in the
cab, assisting drivers by use of a Driver Advisory System. This will
advise the driver about the optimum speed of the train because it
will be aware of the situation ahead of the train before the driver. It
may advise a driver to travel slower to reduce the chance of catching
up with the train ahead and reducing heavy braking or accelerating,
improving the passenger experience and reducing wear and tear to
the train and track as well as improving the environmental efficiency
of the train.

2.10.2. These systems will also be able to advise drivers of the cause
of delays or disruption to improve information dissemination,
although some trains will be advised directly by the TMS for CIS
displays and announcements.

2.10.3. These systems will be progressively rolled-out across the
Route Study area over the next two decades.

Digital Railway
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|
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2.11 Passenger capacity at stations

2.11.1. Stations form an integral part of a passenger’s journey and
providing sufficient space at stations for passengers is crucial for
safety and customer experience. If passenger pedestrian capacity
is compromised, this can impact upon the safe operation of a
station and can detrimentally impact train performance through
increased dwell times. An industry-wide stations working group has
been set up to review current passenger capacity issues at stations
across the network and on a route-by-route basis.

2.11.2. A high-level prioritisation exercise has taken place to
categorise the shortlisted stations based on the current and
anticipated capacity constraints identified. This prioritisation
process has also taken cognisance of option development work
undertaken and the subsequent resulting strategy from the station
capacity work stream. A methodology was agreed based on
passenger capacity, safety and performance; this included the
impact of forecast growth in passenger numbers.

2.11.3. This approach has produced intervention concepts for the
high priority stations, including cost ranges and timelines. Benefits
have also been analysed for the high priority stations, including the
benefits of safety improvements, and strategic outline business
case appraisals have been undertaken. Examples of outputs of this
work are captured in Chapter 5; further details on all shortlisted
stations can be found in Technical Appendix.



3 The Capacity Challenge:
Accommodating the
demand

This chapter sets out:

« forecast growth in passenger and freight
demand across the study area through to 2024
and beyond to 2044

« the conditional outputs developed for the study
area

« the capacity challenge across the study area
o the impact of Crossrail/the Elizabeth Line

Two trains pass at Lewisham Crossover Junction (as seen from the
London-end of Platform 3) - they are travelling on the
Lewisham Platforms 1 & 2 - St Johns lines whilst a third train waits on the
flyover for the signal into Platform 4
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3.0.1. This chapter summarises the capacity conditional outputs
identified for the Kent Area Route Study by applying the growth
forecast from the Market Studies, including freight, to each service
group within the Kent Route. The rail industry working group has
developed on-train capacity analysis work to identify gaps in future
train capacity, together with the known infrastructure constraints.
The combination of these constraints has then driven the option
development process to identify the investment choices for funders
as detailed in Chapter 5.

3.1 Demand and Economy

3.1.1. The link between a growing economy and growth in the use of
rail services is well established. Increased economic activity
generates demand for rail services. In turn, improving the
frequency, speed and reliability of rail services facilitates economic
growth by better connecting:

e businesses to each other
e peopleto jobs and leisure opportunities.

3.1.2.Rail demand in the UK has increased by 69.5 per cent to 1.65
billion journeys since 2002/03. The London and South East
franchised operators totalled 7.6 billion passenger kilometres during
2015-16, up by 3.4 per cent on the previous year. Southeastern TOC,
the predominant operator on the Kent Route, saw a rise of 2.4 per
cent (ref ORR Passenger Usage Data) in passenger kilometres over
the same period.

3.1.3. Therefore, the challenge is to develop options that are
affordable and represent value for money to accommodate this
growing demand for rail services.

3.2 Market Studies: Strategic aims and conditional outputs

3.2.1.1In 2013 therail industry established four Market Studies to
understand the demand for rail over a 30-year planning horizon.
This reflects the long life of rail infrastructure assets and
investments. The Market Studies identified four key market sectors:
the markets for long distance, London and South East, and regional
urban passenger services, and also the market for freight services.
The aim of the studies, published in 2013, was to demonstrate how
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the rail industry could contribute to delivering a series of outcomes
important to the prosperity of the United Kingdom. The Market
Studies set out four strategic aims:

e enabling economic growth

e reducing carbon and the impact of the transport sector on the
environment

e improving the quality of life for communities and individuals
e improving affordability and value for money to funders

3.2.2. The Market Studies also identified a series of high level
‘conditional outputs’ that would accommodate forecast growth
and connectivity requirements. The conditional outputs cover:

e the amount of capacity required to accommodate forecast
demand for passenger journeys during weekday peak periods

e thelevel of rail connectivity between large towns and cities
across the country

e the amount of freight demand forecast between pairs of
locations

e the amount of capacity required at stations for better passenger
circulation, especially during peak times.

3.2.3. The Market Studies set out a range of economic scenarios for
2023 and 2043 to better understand potential demand in the
future and set out four low to high growth scenarios. The
‘prospering in global stability’ scenario (the highest growth
scenario) was used to identify the network capacity requirement
which helps to inform railway development for the future. The
highest growth was considered as the most credible scenario by
stakeholders as it reflects the recent growth observed in the study
area. The low growth scenario can be used to test the robustness of
any business case appraisals.

3.2.4.Theimpact on future demand of the vote to leave the
European Union is still unclear so existing forecasts are being
maintained pending further information becoming available.
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able 3.1 - Anticipated growth between 2011 and 2023/2044

Anticipated
growth
between
2011 &
2023**
15%

Anticipated
growth
between
2011&
2043**

47 %

London Bridge Metro — services from:
e Gillingham and Dartford (via Greenwich,
Bexleyheath and Sidcup)
e Hayes
e Sevenoaks via Orpington and Grove Park
e Bromley North branch
London Victoria Metro — services from:
e Gillingham via Swanley
e Dartford via Bexleyheath
e Orpington via the Catford Loop and Herne Hill
London St Pancras High Speed Domestic — services
from:
e East Kent —from Margate via Canterbury
West and Ashford and from Ramsgate via
Dover and Ashford.
e North Kent from Ramsgate via Chatham and
Gravesend.
e Medway Valley — Peak services from
Maidstone West
London Bridge & London Victoria Main Line —
London Bridge services from:
e Ramsgate via Canterbury West, Tonbridge and
Grove Park
e Hastings via Tonbridge and Grove Park
e Broadstairs via Chatham — peak services
e Dover via Tonbridge — peak only
London Victoria services from:
e Ramsgate & Dover via Chatham
e Sheerness via Chatham — peak only
e Ashford via Maidstone East
London Blackfriars Metro — services from:
e Orpington via Herne Hill and the Catford Loop
e Sevenoaks via Bat & Ball and the Catford
Loop
East London Line — services from Clapham Junction
to Surrey Quays and vice-versa
Regional services —
e Brighton to Ashford International via Hastings
e Strood to Paddock Wood/Tonbridge
e Sittingbourne - Sheerness

*LSE Market study except for period from 2011 to 2023 when 5% growth per annum is assumed
**Figures above reflect the market study which have been adjusted to reflect the Route Study timescales of 2024 & 2044

15% 47 %

80%* 127 %

15% 47%

1M% 21%

178% 407 %

15% 47%
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3.3 Passenger demand in the study area

3.3.1. The growth rates anticipated in the Market Studies for the
Kent Area Route Study scope area are outlined in Table 3.1. The
effect of growth will vary between suburban/metro area services
and longer distance services to locations in outer Kent and East
Sussex, but an average percentage is taken.

3.3.2. Network Rail has reviewed the passenger growth on HS1
Southeastern services since they were introduced in 2009. The
analysis shows that these services experienced significantly higher
passenger growth than other services provided by Southeastern
(4.5 per cent between 2012-2014 and 5.7 per cent between
2012-2015 once the impact of disruption at London Bridge and
changes to the January 2015 timetable have been removed).

3.3.3. Given this high level of growth the working group agreed to
increase the short term forecast for HS1 services to 5 per cent per
annum until 2023/24. One of the main reasons provided for such
high growth is that people are moving to live near the HS1 route so
they can commute quickly to London. However, it is expected that
by 2023/24 this migration will have completed and so London
employment could be expected to be the main driver for peak
passenger demand.
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3.3.4. However, this forecast excludes the impact of other major
developments such as Ebbsfleet and London Resort Theme Park,
which are discussed later. The demand would be higher if these were
to materialise. It is recommended that the growth after 2023 is
reappraised in the next Route Study when there is aricher set of
data.

3.3.5. Passenger demand on some metro routes will be affected by
the arrival of Crossrail services at Abbey Wood. It is expected that
there will be a large number of passengers interchanging at Abbey
Wood to travel towards central London via Crossrail rather than via
London Bridge.

3.3.6. Although significant levels of commuting into several
different economic centres are undertaken, peak demand is largely
driven by commuting between central London and Kent, East
Sussex and suburban London.

3.3.7.In central London, rail’'s modal share of the commuter market,
including London Underground services, is approximately 65 per
cent. It is forecast that employment growth, rather than people
transferring to rail from other modes of transport, will be the key
factor in driving further demand for rail.

Figure 3.1 - Vehicle gap appraisal
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3.4 Conditional outputs relating to capacity

3.4.1.Tables 3.2,3.12, 3.13, 4.1 & 4.4 present the conditional
outputs addressed in the Kent Area Route Study, for both 2024 and
2044,

3.4.2.The busiest time for commuting into central London is
between 08:00 and 08:59 and is referred to as the ‘high peak hour’.
The assumption taken forward in the strategy is that options
identified to accommodate morning peak demand will also be
sufficient to accommodate evening peak demand, which is typically
distributed over a longer period than the morning peak.

able 3.2 - Passenger capacity conditional outputs

Conditional .
Output Reference Conditional Output
Provide sufficient capacity for passengers travelling into central
Cco1
(2024) London to accommodate peak demand —

London Bridge Metro services
Provide sufficient capacity for passengers travelling into central
co2
(2024) London to accommodate peak demand —
London Victoria Metro services
Provide sufficient capacity for passengers travelling into central
o3 d d k demand
(2024) London to accommodate peak demand —
High Speed services to St Pancras International
Provide sufficient capacity for passengers travelling into central
con d d k demand
(2024) London to accommodate peak demand —
London Blackfriars metro services
Provide sufficient capacity for passengers travelling into central
Co5
(2024) London to accommodate peak demand —
Main Line services to London Bridge and London Victoria
Provide sufficient capacity for passengers travelling into central
COo6
(2024) London to accommodate peak demand —
London Orbital services (East and South London Lines)
Provide sufficient capacity for passengers travelling into central
co7
(2044) London to accommodate peak demand —
London Bridge Metro services
Provide sufficient capacity for passengers travelling into central
Cco8
(2044) London to accommodate peak demand —
London Victoria Metro services
Provide sufficient capacity for passengers travelling into central
Cc0o9
London to accommodate peak demand —

(2044) High Speed services to St Pancras International
Provide sufficient cap acity for passengers travelling into central
Cco10
(2044) London to accommodate peak demand —
London Blackfriars Metro services
Provide sufficient capacity for passengers travelling into central
Co11
(2044) London to accommodate peak demand —
Main Line services to London Bridge and London Victoria
Provide sufficient capacity for passengers travelling into central
Co12
(2044) London to accommodate peak demand —
London Orbital services (East and South London Lines)
Co13 Provide sufficient capacity for passe ngers travelling between
(2024-44) Brighton and Ashford to accommodate all day demand
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3.5 Passenger demand analysis

3.5.1. The purpose of this analysis is to ensure there is sufficient
capacity on the network in the future.

3.5.2. The on-train capacity provided by the service groups is
defined as the total number of seats, plus a further allowance for
passengers standing on short trips of up to 19 minutes as
described in DfT metrics. Actual and predicted seat utilisation
across the corridors into central London, in 2014, 2024 and 2044 is
shown across Tables 3.3, 3.6-3.10.

3.5.3.Demand is generally considered as in ‘excess of train
capacity’ when the number of seats and standing space allowance
is exceeded. Figure 3.2 shows the average capacity and demand
profile in the three hour peak. It should be noted that some trains
are currently in excess of capacity at the ciritcal load points.

3.5.4. Assumptions for the network in 2024 and 2044 reflect the
known committed schemes by the end of 2019, as listed in
Chapter 2. This is referred to as the baseline in the following

Figure 3.2 - Morning three hour peak profile
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sections, reflecting the anticipated capacity provided by the end of
2019. The baseline position is based on train operator counts and
known changes to operational plans; it does not include any
uncommitted schemes or proposed choices for funders presented in
this study.

3.5.5. Table 3.3 below summarises the number of additional
vehicles (single train carriages) that will be required in the high peak
hourin 2024 and also by 2044 over what operated in 2014. This is
known as the vehicle gaps. The table also shows this as a
percentage increase. Figure 3.1 outlines the vehicle appraisal
methodology.

3.5.6. This analysis excludes the need for additional vehicles to
cover the capacity gap in the shoulder peak hours and also for any
that may be required to ensure effective train diagramming. The
incumbent TOC and the DfT will need to undertake further analysis
to determine the total vehicle gap.

3.5.7. The analysis shows that there is a gap on all the corridors by
2024, except the Blackfriars route. This will be analysed further in
the following section. All train lengthening options and
infrastructure choices to meet the expected gaps are subject to
value for money and affordability.

Table 3.3 - High Peak Hour vehicle gaps

Percentage Percentage
Forecast . . Forecast . .
Number of for increase in for increase in
Corridor vte':\elcrlss toen additional ;Itfrhelccclxesi additional ;Itfrhelccclxesi
. v vehicles in vehicles in
in 2014 2024 between 2044 between
2014 & 2024 2014 & 2044
London
Bridge Metro 362 40 1% 120 33%
services
Victoria
Metro 72 6 8% 22 31%
services
St Pancras
High Speed 66 36 55% 52 82%
Domestic
services
Blackfriars
Metro 56 0 0% 8 14%
services
London
Bridge Main 170 21 12% 67 39%
Line services
Victoria Main ) 2 5% 8 19%
Ine services
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3.6 Capability and Capacity Analysis

Figure 3.3 - Capability and capacity constraints
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3.7 Capacity Gap Analysis

3.7.1. The followi ti ive b i :
€ Toflowing sections give by service group 3.7.2.The service group maps are coloured to correspond to the

o the breakdown of on train demand analysis and vehicle gaps percentage of seating or allowed standing space that is occupied.

The maps also highlight with an orange triangle the first instance of

passengers necessarily standing on each route. The station when a

e analysis of the capacity constraints on each route. passenger will have stood for 20 minutes is shown as a purple box
and the first instance of a train being over capacity as a sky blue
circle.

e maps showing crowding predicted in 2024
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3 The Capacity Challenge: Accommodating the
demand

3.8 London Bridge Metro (CO1 & CO7)

3.8.1. London Bridge metro service group is split into the following

Figure 3.4 - London Bridge Metro capacity in 2024
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e Compliant timings between trains to ensure robust performance

across the network Table 3.4 - London Bridge Metro vehicle gaps

e Conflicting train movements at Orpington Forecast for Percentage Forecast for . .
Number of A increase in - Percentage increase in
. Map - - additional . additional .
. . . . Corridor ref vehicles in vehicles in vehicles forecast vehicles in vehicles forecast
e Conflicting train movements in the Lewisham area 2014 tes between 2014 & s between 2014 & 2044
2024
e Two platform layout at Hayes — improving the time required to Abbey Wood A 78 [¢) 0% o 0%
: Bexleyheath B 76 4 5% 22 29 %
reuse the platform (platform reoccupation). Sidcun c Ze i TS5 Se e
. . . . Orpington D 72 14 19 % 34 47 %
3.8.6. The choices for funders for meeting the capacity gaps will be Hayes E 5> 6 12 % >5 2%
identified in Chapter 5. All options to meet projected demand are Bromley North F 6 4 67 % 6 100 %
Total 362 40 11% 120 33%

subject to value-for-money, affordability,deliverability and
operability.




3 The Capacity Challenge: Accommodating the
demand

The effect of Crossrail/Elizabeth Line

3.8.7.The analysis of the route via Abbey Wood has not forecast a
vehicle gap due to changes in demand driven by the introduction of
Crossrail services which will operate as the Elizabeth Line.

3.8.8.Based on modelling estimates provided by TfL, it is assumed
that demand on the route will increase east of Abbey Wood by 25

A new Class 345 train for the Elizabeth Line /"
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per cent up to 2021 and by 45 per cent to 2031. Here alarge number
of passengers will interchange to Crossrail to take advantage of
reduced journey times to central London.

3.8.9. As aresult there is assumed to be a decrease in passenger
demand to the west of Abbey Wood travelling towards London
Bridge by 40 per cent up to 2021 which then moderates to 35 per
cent by 2031.

South East Route: Kent Area Route Study 32

3.8.10. There is, however, likely to be an increase in passengers
travelling towards Abbey Wood from the west in what is normally
the ‘contra peak’ direction, when capacity on board trains is not
expected to be anissue.

1
r—




3 The Capacity Challenge: Accommodating the
demand

3.9 London Victoria Metro (CO2 & CO8)

3.9.1. London Victoria metro service group is split into the following
routes (as shown in Figure 3.5 and Table 3.5): -

A. services via Herne Hill
B. services via Lewisham
C. services via Catford Loop (to call at Denmark Hill).

3.9.2. The peak services on these routes operate in 4-, 6- or 8-car
formation. The maximum length that can operate on metro
services currently is 8-cars due to platform length restrictions on the
route and at Victoria. The analysis indicates that six additional
vehicles will be required by 2024, which could be accommodated
through lengthening existing services to 8-cars or switching to
higher density rolling stock. All the platforms on the route can
accommodate the services lengthened to 8-cars or some
alternative higher density rolling stock types.

3.9.3.By 2044, 22 additional vehicles are expected to be required to
meet demand. On the route via Catford, this can still be
accommodated through the operation of Class 700 trains. However,
additional services would be required via Lewisham and Herne Hill,
which cannot currently be accommodated in the timetable. Higher
density rolling stock may contribute to the solution.

3.9.4. The capacity analysis work undertaken has highlighted the
following constraints:

e Shortlands Junction, where services via Herne Hill and the
Catford Loop diverge, where a previous grade separation scheme
has removed many of the clashes

e Swanley Junction, where services from Maidstone East and
Sevenoaks via Bat & Ball join the Chatham Main Line

e The mix of fast trains and stopping trains on the route

e The different distances between the signals affecting the
spacing of trains (headway values), which increase with distance
from London.

3.9.5. The choices for funders for meeting the capacity gaps will be
identified in Chapter 5.
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ondon Victoria Metro capacity in 2024

INTERATIONAL High Speed One
/0
LOND‘ng%m%Cm g{égz Dagenham Dock Jns.
CC=0
Lonoon Cossa
ackrrIARs O CANNON Angersiein
STREET
LONDON o North W b Woolwich
CHARING 'WATERLOO S Kent lestcombe
CRoss O "V 'EAST Meepaion LONDoN o GREENWICH Park g@ggy,;gg O ABBEY WoOD High Speed One
o " o = o
LONDON Borough 8 Deptford Maze Charlton  WOOLWICH Plumstead Belvedere
LONDON WATERLOO fiww New Cross Ml ARSENAL Erith
VICTORIA O ELEPHANT & Gon St Johns Slade Green
__ MEWISHAM kigbrooke  Falconwood  BEXLEYHEATH
Blackheath Eltham Welling Barnehurst Y Crayford
Loughborough oyford
e inaion PRIMATK A TR e Sheermessonsea
Wandswurlh\"smwmmm" = — 5 Loop Ins THAMESPORT
Road 2 Crofton - HITHER Stone BLEOFGRAIN. queenborougho
Clapham Brixton ¥ Gorgd = Nunhead Pk GREEN  Mottingham  SIDCUP Bexley Crossing ~ Swanscombe
High Sreet == Northfleet Swale®  Ridham
HERNE Catford |, Ladywell lee  NewEitham ~ AbanyPark  Crayford  DARTFORD ~Greenhithe GRAVESEND ~boa
HILL - 77 WestDulwich = Catford Bridge aesreer 0O Kemsley
Sydenh: INTERNATIONAL Chestfield &  Birchington
® veennan Bellingham Grove Park Hoo Jn i Teynham FAVERSHAM Swalediiffe  -on-Sea MARGATE
Syderham Higham . Rochester  Gillingham  Newington
Hill New Beckenham >U"9"99¢ Elmstead Woods STROOD o o o
Beckenham Hill Chisleh Sol CHATHAM Rainham  SITTINGBOURNE Whitstable Herne Bay ~Westgate-on-Sea
islehurst ole
Penge’ © Ravensboune .~ Q Street Broadstairs
Fast Bromley Farningham Meoph N
b N North . Swanley Road leopham N Sel Dumpton Park
Kent. ™\ ‘Cuxton elling Sturry P
House oo ‘Shortlands Bickley St Mary Fawkham  Longfield Halling
BECKENHAM BROMLEY Cray Eynsford ~ n High Speed One Minster  RAMSGATE
Clock  JUNCTION SOUTH Petts Wood Snodiand o
House Shoreham New Hythe .~ CANTERBURY WEST
Borough "0 CANTERBURY EAST Sandwich
Elmers End ORPINGTON Green Aylesford MAIDSTONE Chartham N
ing B
Eden Park N\ West Wickh Chelsfield Otford O &Wrotham _ Maling Barming__, Bersted Bekesbourne beal
en Par fest Wickham Kemsing West Chith Adisham
Knockholt Malling Maidstone ) ( Holingbourne itham
O Haves Bat & Ball Barracks Aylesham Walmer
Démton Maidstone West Harrietsham Snowdown
TN O SEVENOAKS East Farleigh Lenham Shepherds Well Martin
Wateringbury High Speed One Wye Kearnsey Mill
Hildenborough Yalding Charing WahspeedOne  Shmnet
( ] FOLKESTONE
TONBRIDGE Beltring Staplehurst Pluckley Sandling CENTRAL O pover
o paddock o " ” o PRIORY
‘addoc| Marden Headcorn ASHFORD ~ Westenhanger Continental  Folkestone
High Brooms j00d ne e
INTERNATIONAL est
D d Ke TUNBRIDGE WELLS o}
emand Ke
ney o Frant Ham Street
Seats available - up to 75 % seats taken Wadhurst
A
Seats busy - 75-85 % seats taken Stonegate ppledore
Seats full - 85-100 % seats taken Etchingham o Rye
- . Robertsbrid
Standing - 0-60 % standing space used obertsbridge © Winchelsea
Congested standing - 60-100 % standing space used Battle © Doleham DUNGENESS
; ’ Crowhurst © Three Oaks NUCLEAR POWER STATION
Overcapacity - allowable standing space exceeded West St Leonardihy Bofeep ore
A First instance of standing o - )
M Firstinstance of 20+ consecutive minutes standing o Wufrt.;'re ?SS&?S rsTINGS
@ First instance of overcapacity
O EASTBOURNE
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3 The Capacity Challenge: Accommodating the
demand

3.10 High Speed (CO3 & CO9)

3.10.1. The High Speed service group is split into the following routes
(as shown in Figure 3.6 and Table 3.6):

A. services via Ashford International
B. services via Faversham
C. services from Maidstone West

3.10.2. The analysis based on the revised growth figures indicate
that 36 additional vehicles will be required by 2024 and 54 by 2044.
The demand is shown on the Ashford International route but is
greatest from Ebbsfleet International into London.

3.10.3. To meet 2024 requirements, a number of capacity options
have been considered:

e |engthen Maidstone West services to 12-cars

e Operate an additional train from Ashford International

Operate an additional train from Maidstone West

Extend the service that starts from Ebbsfleet International back
to Ashford International or extend the service back to
Faversham or Rainham

Attach a 6-car service from Sandwich/Ramsgate to a 6-car
service from Dover in the Folkestone area (due to safety
restrictions through Shakespeare Tunnel, detailed in paragraph
3.10.9).

3.10.4. The lengthening of services on the Maidstone West line to
12-cars would fill the capacity gap from Ebbsfleet International,
making best use of the route. However, platform extensions or
selective door operation would be needed at Maidstone West and
Snodland, which are currently 6- and 8-cars long respectively. It is
expected that power supply upgrades would also be required.
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Figure 3.6 - High Speed capacity in 2024
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Via Ashford International A 30 24 80 % 36 120 %
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Total 66 36 55% 54 82%
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demand

3.10.5. No additional peak hour paths into London St Pancras
International are currently available but one is required for 2024.
The key challenges and constraints are:

e The assumption that Eurostar services are fixed in the timetable
and cannot be altered

e Compliant timings between trains at Ebbsfleet West Junction
and Stratford International West Junction

e Platform capacity at London St Pancras International, caused by
the reoccupation times and just three platforms for High Speed
use.

3.10.6. The flexing of the timing of Eurostar services may allow an
additional service to operate, particularly empty train moves to/
from Temple Mills Depot.

3.10.7. The service that starts at Ebbsfleet International could be
started back from Ashford. However, this would not provide the
additional capacity needed from Ebbsfleet and would require
additional rolling stock as it cannot arrive from London and then
head straight back as the current service does. It could not be
extended back to Faversham or Rainham without a major timetable
recast.

3.10.8. The option to attach two services in the Folkestone area
delivering extra capacity would work from a timetabling
perspective. However, the signalling in the area does not currently
allow for permissive working (two trains sharing a
platform) to enable the two trains to be coupled.
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Potential future developments in the north Kent area

3.10.11. The north Kent area is one where significant developments
are expected in the coming years. Major housing expansion is
expected at Ebbsfleet Garden City (EGC) and there are proposals for
a London Resort Theme Park. At the time of writing these schemes
are not classed as committed and therefore anticipated demand
from them does not form part of the baseline. However, sensitivity
analysis has been undertaken to understand what the effect may
be. Network Rail continues to work with HS1 Ltd, Southeastern and
Ebbsfleet Development Corporation to understand more about the
plans for the area and updated analysis will be included in the final
version of the Route Study.

Ebbsfleet Garden City

3.10.12. There are proposals to provide up to 15,000 new houses in
the area by 2026. This could have a majorimpact on required
capacity, depending on where people work. There are three
potential scenarios as depicted in the diagram below (Figure 3.7):

1. EGCresidents work locally as the development will provide
employment opportunities => No capacity impact on rail

2. EGCresidents commute to London and EGC jobs are filled by
people from Medway/Maidstone/Ashford who would have
previously travelled to London => No capacity impact on rail as
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there will be a passenger churn at Ebbsfleet with the released
capacity from people getting off taken up by new people getting
on

3. A combination of the above but also EGC residents commuting
to London and EGC jobs filled by people in the surrounding areas
who may not have travelled by rail previously or may now travel
in the contra-peak direction=> Additional capacity will be
required to accommodate the increased demand for travel to
London

London Resort Theme Park

3.10.13. There are proposals to open a major new theme park near
Ebbsfleet in 2023, which would be expected to be fully operational
by 2028. 15 million annual visitors are expected at the park (30 per
cent international) and it is anticipated that 20 per cent to 25 per
cent will travel by rail (24,000 staff and 60,000 visitors per day). It
has been advised that there would be 10,000 full time employees
working at the park.

3.10.14. Given the nature of a leisure park, it can be expected that
the majority of travel would be undertaken by both visitors and
employees outside the peak hours (predominantly during weekends
and late nights for return travel). Also, given the location, it can be
anticipated that people would travel in the contra-peak direction.
This means that the peak capacity gap estimated above would not
be impacted.

Figure 3.7 - Ebbsfleet Garden City scenarios 3.10.15. However, once more details are

—
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due to the shape of the tunnels and method of
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3.11 London Blackfriars (CO4 & CO10)

3.11.1. The London Blackfriars service group is split into the following
routes (as shown in Figure 3.8 and Table 3.7):

A viaHerne Hill
B via Catford Loop

3.11.2. The analysis indicates that no capacity gaps are anticipated
in 2024. This is due to the introduction of Thameslink Class 700
rolling stock, which has greater on board capacity than current
rolling stock on the route.

3.11.3. However, Thameslink services operate north from Blackfriars
through the Thameslink Core to the Midland Main Line and East
Coast Main Line. The demand on some of these routes requires
12-car services in the peak hours and therefore platform extensions
on the routes in Kent would also be required if they were to operate
there. If services were lengthened to 12-cars, the capacity demand
up to 2044 would be met. Additional services would be subject to
the same constraints as those experienced by Victoria Metro
services.

3.11.4. The choices for funders in Chapter 5 include options for
platform extensions on the routes where 12-car Thameslink rolling
stock may operate. Power supply and berthing capacity will require
further investigation.
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Figure 3. ndon Blackfriars capacity in 2024
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Table 3.7 - London Blackfriars vehicle gaps
Percentage
Percentage Forecast - g
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Via Herne Hill A 32 o o 8 25 %
Via Catford Loop B 24 o o o) o
o,
Total 56 [o) [o) 8 14%




3 The Capacity Challenge: Accommodating the
demand

3.12 London Bridge and London Victoria Main Lines (CO5 &
co11)

3.12.1. London Bridge and Victoria Main Lines service group is split
into the following routes (as shown in Figure 3.9 and Table 3.8):

A Via Chatham & Swanley
B Via Tonbridge
C ViaMaidstone East & Swanley

3.12.2. Up to 2024, the capacity gap on the Maidstone East and
Chatham corridors can be met by extending all services to 12-car
length. However, on the route via Tonbridge, the analysis indicates
that train lengthening options alone will not be sufficient to meet
the expected demand and an additional path would be required,
also a power supply upgrade will be required on the Tunbridge Wells
- Hastings line for 12-car trains.

3.12.3. As already noted in the London Bridge Metro section,
Charing Cross and Cannon Street stations are effectively full in the
high peak hour.

3.12.4. The Victoria Metro section has highlighted the issue with
capacity at Shortlands Junction and the conflict between fast
service and stopping service, which restricts capacity. In addition,
Victoria has a mix of 8-car and 12-car platforms restricting the
number of longer trains that can be run.

3.12.5. Lengthening trains on the Maidstone East line will require
platform lengthening at most stations as selective door opening at
successive stations can be a performance risk. As noted in the
section 3.11 Blackfriars services, choices for funders based on
platform extensions are being developed for Thameslink services.

3.12.6. There are specific capacity issues with the route from
Tonbridge, where there is expected to be the highest passenger
growth:

e Conflicting moves from the various routes that converge at
Tonbridge

e Two-track route between Tonbridge & Orpington with a mix of
fast and stopping services
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Figure 3.9 - London Bridge & London Victoria Main Line capacity in 2024
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3.12.7. The passenger growth predicted to 2044 indicates that
seven additional paths will be required:

e five paths via Tonbridge
e one path via Maidstone East
e one path via Chatham.

3.12.8. Due to therestrictions highlighted above, the additional
paths from Tonbridge could not be accommodated in the
timetable.

3.12.9. Chapter 5 will identify choices for funders to meet the
capacity challenge.

Table 3.8 - London Bridae & London Victoria vehicle aans

Forecast T:(r::::slg: Forecast Percentage
M Number of for . for increase in
) ap . i vehicles o )
Corridor rof vehiclesin | additional forecast additional | vehicles forecast
¢ 2014 | vehiclesin orecas vehiclesin | between 2014 &
gy | Petween 2014 Ty 2044
&2024
Via Chatham/Swanley A 59 1 2% 8 14%
Via Tonbridge B 135 20 15% 59 Lh%
Via Maidstone East/Swanley | C 18 2 1% 8 Lh%
Total 212 2 1% 75 35%




3 The Capacity Challenge: Accommodating the
demand

3.13 Orbital services - East & South London Lines (CO6 & CO12)

3.13.1. These corridors include the London Overground services
operating on the South London Line from Clapham Junction and
the East London Line from New Cross through to Dalston
Junction. This group does not include East London line services
to/from Crystal Palace or West Croydon, which were included in
the Sussex Route Study.

3.13.2. The forecast growth for the services is also split by
direction — west to east services (Figure 3.10) and east to west
(Figure 3.11).

3.13.3. TfL have an aspiration to move from four trains per hour
to six trains per hour on the South London Line although train
lengthening could be an alternative to provide extra capacity.
The challenge with train lengthening is that the core East London
Line route platforms, such as Canada Water, are not long enough
and would require extensive tunnel alterations to cater for longer
trains.
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Figure 3.10 - London Orbital services capacity - Eastbound in 2024
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Figure 3.11 - London Orbital services capacity - Westbound in 2024
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3 The Capacity Challenge: Accommodating the
demand

3.14 Brighton to Ashford Capacity (CO13)

3.14.1. Brighton to Ashford International (Marshlink) is key regional
route connecting the communities of Brighton, Eastbourne,
Hastings, Rye and Ashford. The route between Hastings and
Ashford is not electrified and is therefore operated with a two-car
diesel train. They are the busiest regional services in the route study
area. The demand is most concentrated between Hastings and
Brighton. This output links with the connectivity conditional output
(CO15) Improving generalised journey times from Hastings to
London.

3.14.2. The choices for funders for improvements on Marshlink are
highlighted in Chapter 5.

Two Southeastern trains wait to return to London at Hastings, whilst a Southern service arrives from Ore en route to Brighton

March 2017

South East Route: Kent Area Route Study 39

Figure 3.12 - Brighton to Ashford International capacity in 2024 (average over the whole day)
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3 The Capacity Challenge: Accommodating the
demand

3.15 Providing sufficient capacity for freight services (CO20)

3.15.1. The United Kingdom is currently a member of European Rail
Freight Corridor ‘North Sea-Mediterranean 4’, under which the
national infrastructure managers establish a ‘pool’ of pre-arranged
paths for international freight services. At present, this Corridor
applies to three ‘classic’ rail routes between the Channel Tunnel and
London shown as Routes 1,2 and 6 in Figure 3.13.

3.15.2.Inthe 1987 Usage Contract, there is a commitment to
provide the infrastructure to accommodate 5,200,000 tonnes of
non-bulk freight and 2,900,000 tonnes of bulk freight per year
between London and the Channel Tunnel, which Network Rail
honours.

3.15.3. Aminimum of 35 specified paths per day in each direction
between the Channel Tunnel and Wembley Freight Operating
Centre have been protected by Network Rail for the duration of the
Channel Tunnel/Railways Usage Contract up to 2052. This capacity
is safeguarded under a 1996 Back to Back agreement between
Eurotunnel, British Railways Board, the Secretary of State for
Transport, Railtrack (now Network Rail), Eurostar and EWS (now DB
Cargo).

3.15.4.The 35 daily paths in each direction provide sufficient
infrastructure capacity to handle at least 8.1m net tonnes per
annum, as required by the Railways Usage Contract, signed

Figure 3.13 - Channel Tunnel freight routes through Kent

Barking
O

€Elapham

Junction Southfleet Junction

awkham Junction

Redhill
Tonbridge

Ashford hunnel Tunnel

Dollands
Moor

Route 1: Channel Tunnel core route

Route 2: Channel Tunnel diversionary route
Route 3: Barking to Wembley HST via NLL
Route 4: Barking to Wembley Non-HS1 via GOB
Route 5: Fawkham Jn to Swanley

Route 7: HS1

March 2017 South East Route: Kent Area Route Study 40
Figure 3.14 - Freight capacity requirements in 2024
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3.15.5.In 2012, 18 per cent of Channel Tunnel freight paths were
utilised. With forecast freight growth this utilisation rises to 38 per
cent by 2044. Therefore it can be assumed the paths already
protected in the existing timetable are sufficient to satisfy
conditional output CO20. The Route Study notes there is no
requirement to propose active interventions. Instead the approach
taken has been to ensure that this level of freight capacity is
protected in all options to improve passenger services referenced in
this document. There are no additional capacity constraints
elsewhere on the Route given the off-peak nature of most freight
movements.

3.15.6. There are choices for funders, for example on gauge
clearance, which would benefit freight, even though there is not a
direct capacity requirement.

3.15.7. 1t could be argued that due to the normal 30 minute
recurring frequency of train services, even a requirement for 0.25
trains per hour (one train every four hours) equates to one pathway
every half an hour and therefore two an hour which is a large
over-provision, but on a predominantly passenger network with
regular frequency timetables it is difficult to identify how to resolve
thisissue.




3 The Capacity Challenge: Accommodating the

demand

Table 3.12 - Conditional Output CO21

Conditional -
Output Reference Conditional Output
C021 Provide sufficient capacity to accommodate passenger circulation at
(2024) stations within the Kent route

3.16 Stations — passenger circulation

3.16.1. It is recognised that station capacity is an important factor
to be considered as part of the Long Term Planning Process on the
Kent Route. Stations form an integral part of a passenger’s journey
and if sufficient capacity is not provided, then not only can safety be
compromised, but journey times can be increased and greater
inconvenience to passengers incurred owing to congestion.
Providing sufficient space at stations is a crucial enabler to
achieving higher frequency services, maintaining dwell times and
running longer or higher capacity rolling stock.

3.16.2. The Route Study has identified which stations on the Kent
Route need to be assessed for potential future passenger capacity
issues that will require some level of intervention during CP6 (up to
2024).

3.16.3. The station capacity review covers safety concerns and
passenger discomfort caused by overcrowding, as well as factors
that cause delays to passenger journeys. Station maintenance (e.g.
outdated facilities and improvement to station facades, station
ambience etc.) are generally not included under station capacity.

3.16.4. Whilst it may be beneficial to assess and fund these, they are
not taken into direct consideration in this review unless there is an
opportunity to improve access and safety or increase capacity, for
example as part of a ‘Renewal’, through ‘NSIP — National Station
Improvement Programme’ or ‘AfA - Access for All’ funding, which
seeks to create step-free access from station entrances to
platforms.

3.16.5.In order to generate a station capacity base scenario, a
review of current station operations was undertaken across the
route. A shortlist of stations in need of enhancements was
developed and agreed, following which a programme of site visits
was undertaken to review station congestion first hand. This
information was then used as a baseline to identify potential future
capacity issues based on forecast passenger demand and potential
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Figure 3.15 - Passenger circulation
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infrastructure and operational enhancements. High level station
capacity enhancement opportunities were then identified which
can be analysed as part of a more detailed station capacity
assessment.

3.16.6. The short list of stations that are a priority up to 2024 and
2044 are shown in Figure 3.15.

3.16.7. It should be noted that London Victoria is excluded from the
above list because gateline and station improvements are already
being planned due to the deferral of the 2014-19 enhancement as
detailed in the Enhancements Delivery Plan.

3.16.8. Options for funders will be outlined in Chapter 5.
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demand

Table 3.13 - Conditional Output CO22 Figure 3.16 - Last trains (December 2016 timetable)
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3.17.8. This approach has been used recently on the Tonbridge -
Hastings line where the focus on maintenance saw a reduction in
failures and improvement in performance.



4 Improving Connectivity

This chapter sets out:

e where the market studies identify
opportunities to improve journey times,
frequency and ease of interchange

¢ the connectivity conditional outputs

WHAT IS... GENERALISED JOURNEY TIME?

The impact of rail service improvements on quality of
life for individuals and communities are assessed to
determine the service level conditional outputs. The
assessment quantifies the impact of service
improvements on the value of time spent on travelling
to existing and new rail passengers.

Improvement in rail service provision is reflected
through changes in the generalised journey time (GIT)

for travel between places in London and the South East.

The GJT takes into account time spent in a vehicle,
service frequency and interchange. The assessment
compares the current GIT experienced by rail
passengers with the GIT associated with different
levels of generalised speed (distance divided by GIT).

Values of time were sourced from the Department for
Transport’s transport appraisal guidance and were then
applied to calculate the benefits in time saving, which
then represents the quality of life improvement to

rail passengers.
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4.0.1. The Long Distance and London and South East Market Studies
established a number of conditional outputs relating to the level of
connectivity provided by passenger rail services. Connectivity
covers several aspects of the passenger timetable, with the

principal components being:

e train service frequency between stations
e timetabled journey times

e the provision of direct journeys which do not require an
interchange.

4.0.2. The Market Study sets out in detail how conditional outputs
for connectivity have been developed. The connectivity conditional
outputs focus around improving the generalised journey time
between two locations. ‘Generalised’ journey time is a measure of
rail connectivity which combines both the speed and frequency of
rail services, including the impact of any interchange.
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4.1 Conditional outputs from the London and South East Market
Study

4.1.1.The London and South East Market Study sets out conditional
outputs that improve connectivity between major locations across
the south east and London. These conditional outputs have been
set out in terms of providing minimum average journey speeds and
improvements to train service frequency both subject to
affordability and value for money considerations, see Table 4.1.

Table 4.1 - Passenger connectivity conditional outputs

Conditional
Output Conditional Output
Reference
Provide a minimum of 3-4tph to/from central London during off peak hours from stations
Cco14 within 30 miles of London:
Stone Crossing, Swanscombe, Northfleet, Higham, Sole Street, Farningham Road,
Eynsford, Shoreham, Kemsing, Chelsfield, Knockholt, Dunton Green and Hildenborough
co1s Provide a Generalised Journey Time (GJT) of 40 — 100 minutes to significant centres of
population over 30 miles from central London: Hastings
co16 Provide a Generalised Journey Time (GJT) of 40 — 100 minutes to significant centres of
population over 30 miles from central London: Ramsgate
co17 Provide total JT of less than 60 minutes within Kent or significantly less than 100
minutes within south east (connectivity between urban centres): Brighton — Ashford Intl.
co18 Provide total JT of less than 60 minutes within Kent or significantly less than 100
minutes within south east (connectivity between urban centres): North Kent — South Kent




4 Improving connectivity

4.2 Off-peak trains to London from stations within 30 miles
(CO14)

4.2.1. Providing a regular off-peak frequency to London of three or
four trains per hour is a conditional output of the market study.
Owing to the relatively dense operation of the network, most
stations within the route study area already provide for or exceed
this frequency.

4.2.2. There are eighteen stations that currently do not meet the
output. However, five of these are expected to see a service increase
as part of the 2018 timetable and would then meet the output.

4.2.3. Anumber of these stations have additional services in the
peak hours, when most people travel.

4.2.4.Figure 4.1 shows the stations that have been identified in
Condition Output 14. Table 4.2 lists the stations with details of
numbers of train per hour in the peak and off-peak and the estimate
of annual station entries and exits.

4.2.5.Following analysis as part of the Route Study it is not
proposed to stop additional services at these stations in the
off-peak. This is because it would extend journey times for other
passengers and in most cases there are other stations with faster
services in close proximity. For example, the busiest station on the
list is Chelsfield. This station has two trains per hour (tph) in the
off-peak hours, but six trains per hour in the peak hours. It is situated
approximately one mile from the village and is on a busy two-track
section of the network. Orpington station is around two miles from
Chelsfield village and has six fast trains per hour to London in the
off-peak.
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Figure 4.1 - Off-peak trains to
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Table 4.2 - Stations within 30 miles of

ndon with <3 trains per hour

Off-peak | High peak Est!mate of
Station Route/Corridor trains per| trains per station usage
hour hour 2015-16
Entries & Exits
Stone Crossing North Kent Line 2 2 180,384
Swanscombe North Kent Line 2 2 166,564
Northfleet North Kent Line 2 2 104,468
Higham North Kent Line 2 2 186,956
Sole Street Chatham Main Line 1 1 59,572
Farningham Road Chatham Main Line 1 1 203,588
Eynsford Maidstone East Line 2 3 174,410
Shoreham (Kent) Maidstone East Line 2 3 40,812
Kemsing Maidstone East Line 1 2 25,362
Chelsfield Tonbridge Main Line 2 6 944,166
Knockholt Tonbridge Main Line 2 3 287,418
Dunton Green Tonbridge Main Line 2 3 255,046
Hildenborough Tonbridge Main Line 2 5 596,680




4 Improving connectivity

4.3 Longer distance to and from Central London

4.3.1. The London and South East Market Study identified a
conditional output to reduce the ‘generalised’ journey time
(significantly less than 100 minutes, and as close to 40 minutes as
possible) between London and the major generators of demand on
the route. This can be achieved by providing a minimum average
speed of 50-55mph.

4.3.2.1n Kent, one station that fits into this category (Ashford
International) currently has this level of off-peak connectivity to
central London. There are two significant centres of population
within the route that do not currently meet this conditional output.

Hastings seafront
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Table 4.3 - Key longer distance stations (over 30 miles from London)
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Total direct Average
Significant centre of L journey Journey Av'erage Generalised
population Destination opportunities Time miles to Journey
London Time
per hour (minutes)
London St Pancras 1 ~40 mins
Ashford International London Victoria 2 ~90 mins 54
London Charing Cross 2 ~80 mins
Hastings London Victoria* 1 ~120 mins 61
London Charing Cross 2 ~95 mins
London St Pancras 1 ~75 mins
Ramsgate London Victoria 1 ~120 mins 76
London Charing Cross 1 ~125 mins

*via Eastbourne, Lewes and Gatwick Airport

Average
generalised
speed (miles

per hour)

54

31

45




4 Improving connectivity

4.4 Generalised journey time from London to Hastings (CO15)

4.4.1. Hastings has a population of circa 90,000 and is 53 miles from
London. There are three trains from Hastings that run via Tonbridge
and arrive into London in the high peak hour, taking around Thr 50
minutes. In the off-peak there are two trains per hour to London
taking between 1hr 35 minutes and Thr 45 minutes. The route
between Tonbridge and Hastings is constrained by slow line speeds
and has single line sections through a number of tunnels. There are
also direct services that operate via Eastbourne and Gatwick Airport
to London Victoria with a journey time of over two hours.

4.4.2. Some passengers from Hastings choose to travel to Ashford
International on Marshlink and change onto a High Speed train to
London St Pancras International. In the off-peak, the journey time,
which includes the connection at Ashford International, is around
Thr 45 minutes and thus comparable to the direct route via
Tonbridge.

March 2017
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Figure 4.2 - Services to Hastings
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4 Improving connectivity

4.5 Generalised Journey time to from London to Ramsgate
(Co16)

4.5.1. Ramsgate has a population of circa 40,000 and is 78 miles
from London. The town has services to London St Pancras via HS1,
the journey time being around 75 minutes in addition to services to
London Victoria and Charing Cross taking around two hours.

4.5.2. The connectivity conditional output will be delivered through
the Ashford to Ramsgate Journey Time Improvement project, which
is funded in the most part by Kent County Council, but also the
Network Rail Journey Time Improvement Fund. The line speed
improvements are being delivered in two phases:

® Phase 1-delivered by May 2017 is estimated to reduce the
running time between Ashford and Canterbury West by two
minutes

e Phase 2 —delivered by December 2019 is estimate to reduce the
journey time between Canterbury West and Ramsgate by four
minutes.

March 2017

Figure 4.3 - Services between
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4 Improving connectivity

4.6 Rail connectivity between large regional centres within Kent
and the South East of England

4.6.1. The London and South East Market Study developed a
conditional output for large (non-London) regional centres which
are in close proximity to each other within Kent and also within the
South East region. The Conditional Output addresses incremental
improvements to journey times, with the aim of delivering a total
journey time of less than 60 minutes within Kent and 100 minutes
within the South East.

Brighton to Ashford (CO17)

4.6.2. Marshlink services connect Brighton, Eastbourne, Hastings
and Rye with Ashford International. The route between Hastings
and Ashford International is not electrified and so requires the
service to operate diesel trains. The route has 62 level crossings and
also has relatively low line speeds. When the route between
Eastbourne and Hastings was resignalled, in 2014, the signals were
spaced to allow higher line speeds, but further work is needed to
implement these improvements. The future operation of the service
forms part of the ongoing Govia Thameslink Rail 2018 Timetable
Consultation. This conditional output and CO15 are linked to CO13
in Chapter 3.

A direct Southern service from Brighton shortly after arriving at Ashford
International. The 2-car Class 171 diesel unit operates this train throughout.
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Figure 4.4 - Services between Brighton and Ashford International

South East Route: Kent Area Route Study

48

Direct services between Brighton and Ashford International
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4 Improving connectivity

North to South Kent (CO18)

4.6.3. The connectivity between North and South Kent is poor by
both road and rail. While east to west connectivity is provided by
both the M2 and M20 motorways as well as the HS1, Kent Coast and
Tonbridge rail lines, the north to south options for commuters and
leisure travellers are limited.

4.6.4. Ashford and Faversham are 14 miles apart. The A251 that
connects them is a single carriageway with slow journey times. The
most direct route by train between these regional centres involves
either changing between Canterbury East & Canterbury West
stations, which are one mile apart leading to an overall journey time
of more than one hour or travelling over 60 miles and 75 minutes via
Ebbsfleet International.

4.6.5. As noted in 3.10.11, the Ebbsfleet area is due to see significant
growth in the future. There are good connections to the area via
HS1 and services to Northfleet station. However, from areas in
South London, such as Bromley, journey times are slow and via a
circuitous route to Rochester.
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4.7 Other Conditional Outputs
4.7.1. Table 4.4 details the remaining five conditional outputs.
Airport connectivity (CO23)

4.7.2. Airport connectivity from the Kent Route is generally good.
Gatwick Airport is located in West Sussex and is adjacent to Gatwick
Airport station situated on the Brighton Main Line. The airport is
well connected with direct services to London and the south coast.
The December 2018 Thameslink timetable provides an exceptional
level of connectivity between Gatwick Airport and central London.

4.7.3. Passengers travelling from Kent can connect to services
calling at Gatwick Airport at Redhill from Tonbridge. This service
was extended to Gatwick Airport in the past, but it was discontinued
owing to low usage levels. National Express operated a coach
service from Ashford to Gatwick Airport, but this has also been
withdrawn. Though the level of connectivity from Kent is lower than
that from central London, the analysis undertaken as part of the
Kent Area Route Study has concluded that there is no specific
connectivity gap between Kent and Gatwick Airport.

4.7.4. With the opening of Crossrail, there will be direct services to
Heathrow Airport from Abbey Wood with onward connections to
the Dartford area and interchange at Farringdon.

4.7.5.There are also direct connections to Luton Airport Parkway via
Thameslink from stations on the Sevenoaks via Bat & Ball line.
Although the final service pattern is still subject to consultation, it is
expected that on the completion of the Thameslink Programme
there may be more services from Kent direct to Luton Airport
Parkway.

4.7.6. There are direct connections to London City Airport from
Woolwich Arsenal via the Docklands Light Railway.
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Table 4.4 - Other conditional outputs

Conditional
Output Conditional Output
Reference
C023 Provide connectivity to International Gateways including ports and airports — Airports
C024 Provide connectivity to International Gateways including ports and airports — Dover Port
C025 Provide connectivity to HS2
C026 Provide connectivity to Crossrail
Cco27 Provide connectivity to social infrastructure, for example: hospitals, educational establishments etc.
Dover Port (CO24) Crossrail/Elizabeth Line connectivity (CO26)

4.7.7.Dover Priory station has regular services to London Victoria,
London Charing Cross and London St Pancras. The station is
situated in close proximity to Dover Town Centre. A shuttle bus
operates between the station and the port and the Route Study has
concluded that this connectivity meets the conditional output.

HS2 connectivity (CO25)

4.7.8.HS2 will provide a step change in railway capacity between
London, the Midlands, North of England and Scotland. HS2 services
will terminate at Euston station, and also stop at a new station at
Old Oak Common in west London. Services from Kent operate to
London St Pancras International via both Thameslink and HS1. It is
expected that there will be improved pedestrian access between
London St Pancras and London Euston stations, enabling
convenient interchange between the two.

4.7.9. The HS2 station at Old Oak Common will also provide an
interchange with Crossrail services that will be operating through to
Abbey Wood. It is therefore considered that the conditional output
has been met.

4.7.10. Connecting to Network Rail infrastructure at Abbey Wood,
Crossrail will create many new journey opportunities from the north
Kent area. It is expected that this will lead to contra-peak flows from
stations on the Greenwich, Sidcup, Bexleyheath and North Kent
Line. The demand analysis takes account of the expected number
of people that will use the new Crossrail to access central London
instead of existing services to London Bridge.

4.7.11. Passengers will also be able to connect into Crossrail services
at Farringdon from Thameslink services.
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Improving capacity and connectivity for the leisure markets and
social infrastructure (CO27)

4.712. The busiest times for travel to and from urban retail and
tourism centres are often at weekends and during weekday
evenings. This is in contrast to the typical weekday peak for
commuting and business travel, when the highest levels of train
service frequency and capacity are required.

4.7.13. Leisure demand is typically highest during the summer
months, and declines in the winter. However, around the Christmas
period, central London sees a sharp increase in passenger demand.
This is due to an increase in retail activity in the build up to
Christmas and various activities taking place in central London
attracting additional passengers both on weekday evenings and at
weekends.

4.7.4. The leisure market is important to the economy as well as to
passengers; therefore the London and South East Market Study has
identified a conditional output to provide opportunities to travel,
sufficient capacity to avoid suppression of demand, and to reduce
potential on-train crowding. This involves consideration of the
potential trade-offs resulting from maintaining and renewing the
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railway in a different way (for example reducing the number of
weekend blockades), including relevant safety considerations and
an assessment of the affordability and value-for-money.

4.715. Chapter 3 looked at the impact on capacity from the
potential introduction of the London Resort Theme Park. If this
goes ahead, a strategy will need to be developed on how to cater for
the additional off-peak demand, in terms of both rolling stock and
infrastructure (i.e. power supply and berthing sidings) as this is
expected to require services from across Kent all year round and will
see peak flows when the rest of the railway network is traditionally
quieter, such as bank holidays and throughout August. These are
times when maintenance is usually carried out to both the railway
infrastructure and the trains themselves.

4.716.Improving accessibility to higher education establishments
and social infrastructure such as health care and community
facilities is important to the strategic goal of improving quality of
life for communities and individuals.

4.7.17. Providing sufficient capacity and connectivity for this market
is a choice for funders, train operating companies and franchise
authorities. Conditional outputs to improve connectivity to many of

Table 4.5 - Major hospitals in the Kent Route Study area

South East Route: Kent Area Route Study 51

these locations, either by enhanced service frequencies or journey
time improvements, have been identified.

4.718. There are various higher education establishments across
the Kent areq, including Canterbury University, the University of
Kent, which has facilities at Chatham and Tonbridge, Goldsmiths
College in New Cross, the University of Greenwich and University of
Brighton which has a campus at Hastings with students and staff
travelling across the route to access these establishments.

4.7.19. Table 4.5 shows the major hospitals in the Kent Route Study
area.

4.7.20. The service pattern in the Route Study Area is generally
regular enough to provide good access to social infrastructure and
the work has not identified any additional gaps.

4.7.21.Kings College NHS Trust has undertaken a survey of staff,
patients and visitors to understand how they access the hospital.
Public transport and the rail service to Denmark Hill is significant as
thessite is less accessible by car than others within the Trust. There
are choices for funders that would benefit Denmark Hill summarised
in Chapter 5.

Hospital name Town Nearest station(s)

Darent Valley Dartford Dartford/Ebbsfleet International
Great Ormond Street London Farringdon/St Pancras International

Guy's London London Bridge

Kent and Canterbury Canterbury Canterbury East/West

King's College London Denmark Hill

Maidstone Maidstone Barming
Maudsley Hospital London Denmark Hill

Medway Maritime

Gillingham

Gillingham

Princess Royal University

Farnborough Common

Orpington

Queen Elizabeth London Woolwich Arsenal/Eltham
Queen Elizabeth The Queen Mother Margate Margate
St Barthlolomew's London City Thameslink/Farringdon
St Pancras Hospital London St Pancras International
St Thomas' London Waterloo East
Tunbridge Wells Tunbridge Wells Tunbridge Wells
University College Hospital London St Pancras International
Universtity Hospital Lewisham London Ladywell
William Harvey Ashford Ashford International




5 Strateqgy and choices for
funders

This chapter sets out:

o The strategy for the South East Route: Kent
Area

e Choices for funders
— To meet forecast demand to 2024
— To improve connectivity across Kent

— To meet longer-term demand conditional
outputs
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5.1 Prioritisation

5.1.1. Choices for funders have been prioritised based on a number
of criteria that have been agreed across Route Studies. There are:

e Accommodating passenger and freight demand to 2024

e Taking advantage of any potential synergies with planned
renewals

e Aligning capacity works with major programmes
e Affordability
e Value-for-money.

Figure 5.1 is an example flowchart showing the process for meeting
passenger demand.

5.1.2. The strategy for the Kent area comprises two main policy
areas; accommodating future demand into London and improving
connectivity between key population centres in Kent. The demand
is broken down by service corridor looking at requirements for 2024
and up to 2044. The strategic narrative for each is set out, followed
by a series of choices for funders. There are a number of proposals
being developed by Route Study partners, such as Transport for
London (TfL), and these are also described to give as full a picture as
possible of options for the Kent network.

5.2 Electrification

5.2.1. The Route Study area is largely electrified. The only passenger
line that is not electrified is the Marshlink and options for this are
included in the strategy. There is along term aspiration to convert
the 750 Volt DC third rail system to 25 kV OLE, but this has not been
analysed further as it is outside the scope of the Route Study.
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Figure 5.1 - Example prioritisation flowchart to meet passenger demand

Forecast passenger
demand for
end of CP6

Are passengers standing for
longer than 20 minutes?

Can demand be met by
altering the existing
stopping pattern*?

Yes

Can demand be met by
lengthening the existing
train services?

Yes

Can demand be
met by the provision of
additional services withn
existing
infrastructure?

Yes

Consider Infrastructure
Intervention to allow
increased train frequency.

A 4

Proposal identified to
meet forecast demand

*This assumes that there is no impact on
other services by changing the calling pattern




5 Strategy and choices for funders

5.3 Digital Railway

5.3.1. The strategy incorporates the Digital Railway Programme,
which is developing a deployment approach to accelerate the
roll-out of the next generation of signalling, command and control
systems across the UK rail network.

5.3.2. Atits core is the phased national delivery of the European
Train Control System (ETCS) and the removal of lineside signalling,
which brings together the other systems and required changes in
the wider business to deliver the key benefits. The configuration
states include Traffic Management and Connected Driver Advisory
Systems to deliver improved operational decision-making and
disruption management, operational costs/energy savings and
performance benefits.

5.3.3. The Thameslink Programme introduces Traffic Management
onto the routes in Kent that were controlled by London Bridge Area
Signalling Centre when control is transferred to Three Bridges Rail
Operating Centre (TBROC). This will provide a 20 minute decision
horizon for trains entering the London Bridge area allowing
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performance and information to passengers.

5.3.4. Network Rail is investigating the extension of the traffic
management area to include all of the three routes to Dartford.
(see Figure 2.10 in Chapter 2)

5.3.5.Ttis expected that the whole of the Kent Route Study area will
eventually be controlled from TBROC.

5.3.6.In addition, the Thameslink Programme is introducing
Automatic Train Operation (ATO) in the core area between London
Bridge and St Pancras, where although a driver is present in the cab,
the signalling system controls the acceleration and braking of the
train.

5.3.7.Beyond the incremental changes to the railway, highlighted
within this chapter, there is the opportunity to investigate more of
the benefits of ETCS for example improving headways and reducing
junction margins.

5.3.8. However, the fundamental constraints of terminal capacity
and junctions will still need to be mitigated.
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5.4 Kent Strategy

5.4.1. The rail industry working group has developed a strategy that
meets the conditional outputs to 2024, which will be outlined in this
chapter.

5.4.2.Beyond this period the passenger demand up to 2044 is
expected to continue to grow and there will be a requirement to
address a number of capacity constraints. These have been
examined at a conceptual level and will be outlined, but further
development will be required through CP6. The railway network into
London from Kent does not have the capability to operate
additional services due to major issues such as the terminal capacity
at Charing Cross and Cannon Street stations, the number of flat
junctions on the approaches to London and the mix of fast and
stopping services on two-track railways. Once the opportunities to
lengthen existing services have been exhausted, there are no
obvious or clear infrastructure solutions to meet the capacity
conditional outputs.

A freight train plses through Denmark Hill
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5.5 London Bridge Metro (CO1)

5.5.1. The London Bridge Metro area covers the services that
operate from London Charing Cross and London Cannon Street,
through London Bridge to Gillingham and Dartford via the three
lines, to Hayes, to Sevenoaks via the Main Lines and the Bromley
North branch. The services are operated by 4-car Class 465 and
2-car Class 466 units, which can be coupled together to form 6-, 8-,
10- or 12-car services, or by 5-car Class 376 units, which can be
coupled together to form 10-car services. The units do not have an
operational ‘selective door opening’ facility, which means they
cannot call at stations with platforms too short for the trains. It
should be noted that the strategy is based on the Baseline as set out
in Chapter 2, Figure 2.7

A strategy for 2024

5.5.2. The proposed strategy for 2024 to meet the peak capacity
gap is to lengthen services that are not currently 12-cars long to that
maximum length (excluding the Bromley North branch). The option
to operate more services was considered by the Industry Working
Group, but not supported as train paths could not be identified to
operate the services robustly into the London Termini.

5.5.3. Although some services operate in 12-car formation at the
moment, the Technical Working Group has identified some
infrastructure upgrades that would be required to enable more
services to operate at this length reliably. These are described later
in this chapter.

5.5.4. It should be noted that the figures for additional vehicles are
based on the high peak hour. The actual vehicle requirements for
the franchise are expected to be higher in order to meet demand in
the shoulder peaks. It also does not take into account rolling stock
deployment.

5.5.5. As highlighted in Chapter 3, the Bexleyheath line would need
four additional vehicles to meet the projected demand in 2024. This
could be met from extending two trains that are currently planned
to be 10-cars long to 12-cars. The appraisal results are shown in the
Technical Appendix, it has a Benefit Cost Ratio (BCR) of 1.3-1.7.
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ndon Bridge Metro area with choices for funders
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Table 5.1 - London Bridge Metro area platform lengthening

Summary of Intervention

Platform extensions and lineside infrastructure equipment enhancements to provide 12-car capability at:
e Woolwich Dockyard (platform extensions from 10-car to 12-car)
e Erith Loop (signalling alterations)
e Waterloo East (signal move and platform extension in Platform B)
e Gillingham & Grove Park (signalling alterations)
e Slade Green Depot (12-car capability)
e Up and Down North Kent Lines (signalling & track circuit alterations)
e Up Crayford Loop Line (track circuit alterations)

Output Assessment

Provide platform lengths and operational equipment which would support train lengthening to 12-car on this
service route (based on existing route rolling stock).

Allow 12-car operation of Class 465 rolling stock on this route.

Increased capacity to enable forecast growth in passenger numbers to be accommodated.

Indicative Cost £20-50M
Prioritisation Assessment Should be considered for delivery by 2024 to meet forecast demand.
Benefit Cost Ratio 0.9-1.3
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WHAT IS... ON-TRAIN CAPACITY?

On-train capacity is a measure of both seating provision
and standing room based on Department for Transport
metrics, which allows standing for up to 20 minutes.

The internal layout of the carriages varies depending on
type and use of the vehicles. The pictures below show
various types of seating configuration.

Class 378 metro-style side-on seating with lots of standing space

_h_hA‘L' E':_;' i u

e

Class 465 3+2-style seating, provides seats over standing space
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5.5.6. The Sidcup line is forecast to need 12 additional vehicles,
equivalent to lengthening six trains from 10-car length to 12-car.
The third North Kent line, which is via Abbey Wood, is not forecast to
need any additional vehicles as a result of the additional capacity
provided by the introduction of Crossrail services. However, one of
the major infrastructure interventions identified is the extension of
the platforms at Woolwich Dockyard station to accommodate
12-car trains, which is on this route (although different rolling stock
could resolve this issue and those at Charing Cross). The
requirement for this is as a result of the circular nature of the
operation whereby services departing from London Bridge via one
route loop around and return via another. To enable these services
to operate robustly, other infrastructure interventions are required
on the link lines that connect the routes to ensure 12-car trains can
stand without impeding other services. This generally involves
moving the signals. All the service groups operate through
Waterloo East, where the need to extend Platform B (Up Slow) has
been identified.The appraisal results are shown in the Technical
Appendix, it has a BCR of 1.5-2.0.

5.5.7. The services from Sevenoaks/Orpington are projected to
require 14 additional vehicles. The direct infrastructure identified is
the repositioning of Driver Only Operation (DOO) monitors and
movement of a signal at Grove Park where the required signal
gantry has already been provided.The appraisal results are shown in
the Technical Appendix, it has a BCR of 1.5-2.0.

5.5.8. The lengthening of services from Hayes is expected to require
6 additional vehicles, but this will not drive any infrastructure
interventions.The appraisal results are shown in the Technical
Appendix, it hasa BCR of 1.7-2.3.

K

ok 3
Class 700/1 2+2-style seating, provides more standing space
[ g r
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5.5.9. The Bromley North branch operates between its terminus and
Grove Park, where it connects with main line services. A three trains
per hour shuttle service operates, utilising a single 2-car Class 466
unit. Passengers interchange at Grove Park for services into London
and towards Orpington. The branch line services do not operate
beyond Grove Park as it would mean a short train taking a valuable
path on the main line. The demand analysis shows a requirement
for 4 additional vehicles by 2024. On this route, the running of an
additional service to provide four trains per hour is preferred by
stakeholders. An additional unit would be required due to the train
running time and also the time required for driver to change ends.
The appraisal results are shown in the Technical Appendix, it has a
BCR of 0.4-0.6.

5.5.10. Southeastern has identified an alternative strategy for
delivering four trains an hour through the provision of two drivers,
one at each end of the train. This removes the turnaround time at
both ends.

5.5.11. Value-for-money cases have been assessed for train
lengthening on each route and an additional one incorporating all
of the London Metro extensions (excluding Bromley North) to
recognise the fact that these services are interlinked and have
shared infrastructure.

5.5.12. Stabling costs have been excluded from the business case in
line with other Route Studies.

45

) %
Class 395 2+2 seating with larger seats, wheelchair bays and tip-up seats

\ il
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5.6 Victoria Metro (CO2)

5.6.1. The Victoria Metro area covers the local services that operate
to Orpington via the Herne Hill and Catford Loop routes. There are
also services to Dartford via Lewisham and Bexleyheath. The
services are operated by 4-car Class 465 and 2-car Class 466 units,
which can be coupled together to form 6- or 8-car services. The
Orpington services serve Brixton station, where there is interchange
with the Victoria Line. Trains are limited to 8-car length due to
platform length restrictions at stations, including London Victoria.

Astrategy to 2024

5.6.2. An option to meet the 2024 expected demand is to extend
some services to 8-car length. The Victoria services on the Catford
Loop do not require any additional vehicles (this route is also shared
with trains to Blackfriars). The services via Lewisham are forecast to
need two additional vehicles and the services via Herne Hill four
additional vehicles. There are no direct infrastructure requirements
required to deliver this as all platforms can accommodate up to
8-car trains.

5.6.3.1t has been noted through analysis undertaken, however, that
the most popular services on the route are already at the maximum
8-car length, and therefore extending other services may not
effectively deal with the crowding issue. An alternative option could
see the services that are already 8-car length operated with high
capacity rolling stock, such as those operating on Thameslink
services.

5.6.4. Value for money cases have been made for train lengthening
on these routes and are shown in the Technical Appendix. The
business case for lengthening via Herne Hill has a BCR of 0.4-0.6
and via Lewisham has a BCR of 0.3-0.5.
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Figure 5.3 -Victoria Metro area
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5.7 High Speed Domestic Services (CO3)

5.7.1. Domestic services on High Speed 1 operate from Dover/
Folkestone, Ramsgate/Canterbury West and Faversham to St
Pancras International. Services commenced in 2009 and growth
has been strong since then, providing fast journey opportunities
from places such as Ashford International. Services are operated by
6-car Class 395 units that can couple together to form 12-car trains.
The units are bespoke, needing to operate on 750V DCrail routes,
25kV ACHigh Speed 1, and different signalling systems.

Asstrategy to 2024

5.7.2. Network Rail has reviewed the growth rates since the services
were introduced in 2009 with High Speed 1 Ltd and Southeastern. It
is difficult to draw conclusions about a long term trend using a
relative short series of data. However, the factors driving the high
growth, i.e. higher than usual migration due to quick journeys to
London are likely to continue for the next few years, so a higher
growth rate to 2023/24 has been agreed. Beyond this period,
growth is expected to return to normal levels, although this will be
reviewed in future updates to the Market Studies.

5.7.3. The higher projected growth forecasts means that just
lengthening of existing services to 12-cars will not meet the
capacity gap. There are expected to be 24 additional vehicles
required from Ashford, an increase of 80 per cent, six additional
vehicles required via Faversham and six vehicles via Maidstone
West.

5.7.4. The Faversham services can be lengthened to 12-cars without
infrastructure being required, but a value for money case is
expected to be low. The Maidstone West services call at Snodland
before terminating at Maidstone and neither station can
accommodate 12-car trains. It is proposed that there is selective
door operation at Snodland. At Maidstone West options have been
developed to extend a platform to 12-cars (although power supplies
would need to be checked). The appraisal results are shown in the
Technical Appendix, it has a Benefit Cost Ratio (BCR) of 0.3-0.4

5.7.5. To meet the vehicle gap from Ashford, as well as lengthening
services an additional service will be required. The appraisal results
are shown in the Technical Appendix, it has a financially positive
BCR. It should be noted that the timetable modelling has shown
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Figure 5.3 -High Speed services area with choices for funders
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retiming of Eurostar services is feasible. Summary of _ |Platform extension to provide 12-car capability at
Intervention Maidstone West station
5.7.6. For safety reasons, there is a restriction when running 12-car Provide platform lengths which would support train
. . lengthening (6 additional vehicles)
Class 395 units between Dover Priory and Folkestone through the Output Allow 12-car operation of Class 395 rolling stock
. . Assessment currently limited to 6-car on this route
Shakespeare Tunnels. As the units do not have a corridor end X :
Increased capacity to enable forecast growth in
connection it is current practice to lock the rear set out of use passenger numbers to be accommodated
. . . . Indicative Cost |£10-20M
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5.8 Blackfriars services (CO4)

5.8.1. The services from Blackfriars are predominantly ones that
come through the Thameslink Core and operate via the Catford
Loop to Orpington and Sevenoaks. There are also services that
operate in the peak hours only via Herne Hill and Kent House.
Blackfriars station was re-built with 12-car length platforms as part
of the Thameslink Programme. However, all other stations on the
route are 8-cars in length. Herne Hill is a critical junction, where
services from Blackfriars and Victoria cross.

Astrategy to 2024

5.8.2. The strategy to 2024 assumes that high capacity Class 700
units are introduced onto these routes. These units in 8-car
formation will meet the expected capacity requirement up to this
date. However, as previously noted, the services will also operate on
Thameslink routes north of London, where there may be a
requirement for 12-car trains to serve stations such as Brent Cross.
The route study has identified options for 12-car platforms
extensions on these routes to meet this connected requirement.
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Figure 5.4 -Blackfriars services with choices for funders

INTERATIONAL High peed One
LONDON ST PANCRAS KNGS Dagenham Dock Ins
INTERNATIONAL oSS
LoNDON ngersten o5
BLACKFRIARS CANNON gersel
STREET
LONDON o ot © Surrey Quays W b Woolwich
CHARING 5 WATERLOO| LONDON ~ spa  Kent lestcombe Woolwich O
Cross © éAST opatan | GRIDGE  Rood it GREENglCH Park Dockyard o ABBEY WOOD High Speed One
LONDON i Deptford Maze = “Chariton WOOLWICH Plumstead Belvedere
LONDON WATERLOO et fiow New Cross Ml ARSENAL Erith
VICTOORIA ELEPHANT & Gon St Johns Slade Green
__ LEWISHAM idbrooke ~ Falconwood ~ BEXLEYHEATH
Blackheath Eltham Welling Barnehurst Crayford
Loughborough V2 Grayford
g uncrion| 1T EM T e Sheémessonsea
Wandsworth © e tare 4 i toop Jns THAMESPORT [
Road — N Crofton - HITHER Stone [SLEOFGRAIN queenborougho
Clapham Brixton Soigf™ Nunhead Pok Y GREEN  Mottingham  SIDCUP Bexley Crossing  Swanscombe o
High Sreet == Northfleet Swale®  rnam
Doc
HERNE West Dulwich Catford Ladywell Lee New Eltham ~ AlbanyPark  Crayford ~ DARTFORD  Greenhithe o GRAVESEND
HILL Lower Catford Bridge e SETOT Kemsley Chestheldg Brchingt
Sydenham Grove Park T estfie irchington
Stentan 8ellingham v Higham - Rochester  Gillngham  Newington _Teynham FAVERSHAM  Swaleclife -onSea  MARGATE
Hill New Beckenham >UNd9e Elmstead Woods stroop 9 o o
Beckenham Hill Chiseh o - CHATHAM  Rainham  SITTINGBOURNE Whitstable Herne Bay Westgate-on-Sea
e islehurst ole
Penge Ravensbourne Bmgley Farmingh Street \\\ Broadstairs
East \ North Swanley R‘;{;‘r‘j"g am Meopham Dumpton Park
Kent N 3 Cuxton Selling Sturry o
House Shortlands BROMLEY Bickley St Mary Fawkham - Longfield Halling
BECKENHAM SOUTH Cray Eynsford Jn High Speed One Minster  RAMSGATE
Clock ~ JUNCTION Petts Wood Snodland of
House Shoreham New Hythe O CANTERBURY WEST
Borough "0 CANTERBURY EAST Sandwich
Elmers End ORPINGTON Green East  Alesford MAIDSTONE Chartham o
& Wrotham Malling Barming Bekesbourne
EdenPark  West Wickham Chelsfeld Orfrd - Bedrsted Deal
Kemsing West Chilh Adisham
Knockholt Malling Maidstone ](Hollmghcume iham
O Haves Bat & Ball Barracks Aylesham Walmer
DGunton Maidstone West Harrietsham Snowdown
reen
SEVENOAKS East Farleigh Lenham Shepherds Well Martin
Wateringbury High Speed One Wye B Kearnsey Mill
Hildenborough Yalding Charing [—— “*jm;‘;t CoESTONE
TONBRIDGE Beltring Staplehurst Pluckley Sandling CENTRAL O pover
o o PRIORY
High Brooms faddock  Marden Headcom ASHFORD  Westenhanger  Centpena - Folkestone
: : INTERNATIONAL "
Blackfriars services TUNBRIDGE WELLS ©
Frant Ham Street
. . ) ) Wadhurst
Stations that require platform lengthening for 12-car operations Stonegate Appledore
Et(hmghﬂ:d S rye
i idi q i : Robertsbridge
Carriage sidings that may require lengthening for 12-car operations o © Winchelsea
Battle © Doleham
P A DUNGENESS ...

Tables 5.3 - Blackfriars train lengthening

Summary of Intervention

Platform extensions and lineside equipment enhancements to provide 12-car capability at the stations shown in
Figure 5.4:

This scope also includes lengthening of Bellingham Carriage Sidings to accommodate stabling of 12-car formations.

Note: The above listed stations can be selected individually to provide platform extensions at critical stations only.
Those not extended would require 12-car rolling stock with SDO capability.

Output Assessment

Provide platform lengths and operational equipment which would support train lengthening to 12-car on this service
route, allow 12-car trains to serve Brent Cross, and help mitigate the current capacity issues exhibited north of the
River Thames.

Indicative Cost

£500-1,250M

Prioritisation Assessment

Should be considered for delivery by 2024 to meet forecast demand.

Benefit Cost Ratio

Depends on new demand from developments such as Brent Cross.
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5.9 London Bridge & Victoria Main Line (CO5)

5.9.1. The London Bridge and Victoria Main Line routes cover longer
distance services from the Chatham and Swanley area, from the
Maidstone East line and also the Tonbridge line. The Tonbridge
route includes services from Ashford and Hastings (via Tunbridge
Wells). Services generally operate in the peak using Class 375 rolling
stock in 8- or 12-car formation. Some services, particularly on the
Maidstone East, line utilise Class 465/466 rolling stock although
these may be cascaded to the Metro area if Class 377/5 units are
released by Govia Thameslink Railway.

Astrategy to 2024

5.9.2. As with other routes, the strategy for 2024 involves
lengthening trains where possible to 8- or 12-car formation.
However, on the Tonbridge route, an additional 20 vehicles are
projected to be required, which cannot be accommodated through
lengthening alone. This is based on the assumption that high
density rolling stock would not be favoured on longer distance
routes. As noted previously, the routes into the central London
terminals are extremely constrained, however a strategy has been
developed that should enable an additional path to operate into
Cannon Street.

5.9.3. The predominant issue with operating additional services to
Cannon Street is that due to the platform layout at London Bridge,
trains can get into the terminus but there is no path to get the train
out again. In the past this was managed through running trains
from Cannon Street to Blackfriars by the alternative Metropolitan
Reversible Line. Following the increase of Thameslink services, this
will not be feasible. A scheme has been identified that would
convert the Metropolitan Reversible line into a 12-car siding, thus
releasing the potential for an additional 12-car service to operate
into Cannon Street. The engineering assessment has looked at the
feasibility of retaining a through route, and all options will be
developed further, including considering future maintenance.

5.9.4. As the first route on the network that requires an additional
service to meet projected capacity, the strategy is that this should
be a service from the Tonbridge area. A timetable rewrite in the
Tonbridge area, including the two-track sections between
Tonbridge and Orpington would be required to provide a robust
path into Cannon Street. The appraisal results for all three routes on
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Figure 5.5 -London Bridge and Victoria Fast Line services area
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the London Bridge and London Victoria Main Line corridor are
shown in the Technical Appendix. The BCR of lengthening via
Chatham is 0.7-1.1, via Maidstone East is 0.6-0.8 and via Tonbridge
is 3.0-4.4 (lengthening for nine vehicles).

5.10 A strategy to 2044 - Capacity

5.10.1. Beyond 2024, a strategy for providing additional capacity for
Kent services is far more challenging. Without the opportunity to
lengthen trains further additional paths will be required to allow the
predicted additional passengers to travel into London. The capacity
work undertaken for the Route Study has shown that in many areas
there is capacity available on individual sections of route. However,

connecting these together to form robust paths has not been
possible. The pedestrian flows will also be challenging at a number
of stations if additional services or units with higher passenger
capacity were able to run.

5.10.2. Anumber of steps need to be undertaken over the next
funding period to determine the appropriate strategy for Kent
including identifying where additional terminal capacity can be
provided and where the identified bottlenecks can be relieved. The
benefits of Traffic Management on the Kent Routes will need to be
examined further and where digital solutions provide a cost-
effective alternative.
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5.11 Longer Term Options
London Cannon Street

5.11.1. The terminal capacity at Cannon Street is constrained by the
track layout in the area and the only way to increase the capacity
would be through additional stabling or platforms in the station
area. A scheme has been developed to convert the Metropolitan
Reversible Line into a single 12-car siding, which will support one
additional train in both the morning and evening peak. Although
the viaduct that carries the Metropolitan Reversible previously had
two tracks, it is on a severe curve and the creation of two 12-car
sidings would require a major rebuild of the viaduct or the
remodelling of Cannon Street throat to provide the required length.
These options should be investigated further.

ables 5.4 - Metropolitan Reversible berthing siding

Replace the Metropolitan Reversible line with a single 12-car siding to serve
London Cannon Street.

The line currently allows empty coaching stock movements between
London Cannon Street and London Blackfriars, but will become redundant
following implementation of the revised Thameslink service in 2018. It is
therefore proposed that the Metropolitan Reversible line be modified into
asingle 12-car siding to facilitate peak services into London Cannon Street
Station.

12-car siding to support peak am and pm service provision in and out of
London Cannon Street.

Summary of
Intervention

Output Assessment
Increased capacity to enable forecast growth in passenger numbers to be
accommodated.

£0-10M

Should be considered for delivery by 2024 to meet forecast demand.

Indicative Cost
Prioritisation
Assessment

Value for Money
Assessment

Reported in final study.
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London Charing Cross

5.11.2. Charing Cross has just six 12-car platforms and Platforms 4, 5
and 6 are very narrow, leading to operational restrictions. Class 465
units cannot operate in 12-car into these platforms and selective
door operation is used on Class 375 units. A major rebuild of the
station could allow it to be extended south over the river, like
Blackfriars, providing compliant platforms and greater passenger
circulation. At concept level, a new link to Waterloo from a southern
entrance to Charing Cross may supersede Waterloo East allowing
the station area to be used for additional track capacity, but there
are likely to be many issues with a project on this scale.

5.11.3. The relieving of terminal capacity constraints at Cannon
Street and Charing Cross will then move the bottleneck to other
locations on the route, including North Kent East Junction,
Lewisham, Parks Bridge Junction and the two track section between
Orpington and Sevenoaks.

A view of the Metropolitan Reversible line from the window of a passing train.
Although it appears as though there is room for a second track, to the left,
the severe curvature and track layout at the Cannon Street-end prevents a

second line within the existing footprint

South East Route: Kent Area Route Study
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London Victoria

5.11.4. The Eastern side of Victoria station has fewer services in the
peak than Cannon Street or Charing Cross. There is potential to
increase the station capacity, however there are number of
constraints that would need to be overcome. The station has not
been upgraded for many years and suffers from passenger flow
issues. The CP5 congestion relief scheme has been deferred to CP6
as part of the review of Network Rail’s enhancement portfolio.

5.11.5. The additional capacity could come from remodelling of the
platforms, which are of differing lengths (five 12-car and three
8-car), reducing flexibility. There is a vacant track bed on Grosvenor
Bridge, which could be reinstated to provide a 4-track approach.
Better use could also be made of the Stewarts Lane lines on the
approach to the station.

5.11.6. There are also bottlenecks further out from the station.
There are two routes into Victoria Eastern, via Herne Hill and the
Catford Loop. Both are only two tracks with a mix of fast and
stopping services and have flat junctions.

5.11.7. The flat junction at Herne Hill is where services from
Blackfriars to the Wimbledon loop and Victoria towards Kent House
cross over each other. In addition to the platform extension scheme
at Herne Hill station, a flyover scheme has been looked at, which
would unblock this bottleneck. Towards Kent House, the option for
some four tracking has been examined.

5.11.8. These schemes together potentially show a way of getting
more capacity into London from Kent after 2024 and further
development is recommended.
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Other Capacity requirements

5.11.9. The capacity analysis work highlighted that the terminating
platforms at Hayes station could not accommodate additional
services predicted to be required in 2044 and infrastructure
modifications would be required. This would form part of a wider
upgrade strategy, although it is noted that the Bakerloo Line
extension could take over the Hayes line from Lewisham.

East — West flows through South London

5.11.10. The aspiration to increase the off-peak passenger services
on the South London Line is challenging to accommodate with the
number of assumed freight paths. As a result of passenger services
operating on arecurring 30 minute pattern, trade-offs would have
to be made to allow freight paths to run within the regular pattern.

5.11.11 There is the potential to provide a passing loop at Nunhead
(see later in this chapter).

Resignalling

5.11.12. Figure 2.8 showed the number of signal boxes and
signalling centres in the Kent Route Study area. The majority of the
area is signalled using colour light signalling controlled by track
circuit block (a signalling system using a train detection system that
enables the signaller to see which section of track a train is
occupying) although there are still some signal boxes using the
absolute block system (the traditional signalling system involving
bells and block instruments although not necessarily mechanical,

Semaphore signals outside Hastings Signal Box
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semaphore signals). In the Canterbury West areq, the length of the
signalling sections restricts the timetable to four trains an hour.

5.11.13.Ideally one would resignal these areas first but the condition
of the more modern equipment usually drives the renewals as
modern signalling has to be renewed every 30 years or so. When this
happens there is the opportunity, subject to funding, to provide an
enhancement to the network, which could address a capacity
constraint.

5.11.14. The current plan for signalling renewals sees the ‘modern’
signalling areas being recontrolled or resignalled to Three Bridges
Railway Operations Centre with the traditional signalling following
later so they could potentially last until the late-2020s.

5.11.15. However, there are some key routes that would benefit from
being resignalled earlier if funding permits:

e Ashford International to Ramsgate — to enable more train to
operate between these two key locations, there is an aspiration
for Southeastern to operate 6tph on this route

e Bo-peep Jn to Ashford —to enable the traffic management
system to operate trains over the single line sections effectively

e Tonbridge to Bo-peep Jn—to enable the traffic management
system to operate trains over the single line sections effectively.

5.11.16. Network Rail has an aspiration to close as many level
crossings as possible and is working with local authorities, Local
Enterprise Partnerships and stakeholders to identify which can be
closed or upgraded to improve safety.




5 Strategy and choices for funders

5.12 Third Party Proposals
Bakerloo Line Extension

5.12.1. Transport for London (TfL) has consulted on a proposal to
extend the London Underground Bakerloo Line from the current
terminus at Elephant & Castle to Lewisham, with a potential further
extension onto the Hayes branch. Since the consultation, TfL has
undertaken and published the outcome of an assessment of the
route options, indicating that a route to Lewisham via the Old Kent
Road is currently the preferred route for an initial extension and that
a potential extension beyond Lewisham has not been ruled out.

5.12.2. Network Rail supports the principle of the extension and
does not object to the concept of converting the Hayes line to an
alternative mode. However, further work is required to understand
the impact on the wider transport network of this option including
the impact at Lewisham station.

5.12.3.If the Hayes branch is removed from the national rail
network, there is the potential to reallocate the paths into Charing
Cross and Cannon Street to services from other routes in Kent. This
could contribute to meeting the capacity projected to be required to
2044, noting that constraints on other parts of the network may
need to be resolved to release the capacity,
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Figure 5.7 - TfL's proposed Bakerloo Line extension
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South East London Metroisation

5.12.4. Metroisation is a Transport for London (TfL) concept which
facilitates significant improvements to train length, frequency and
customer experience on London’s suburban rail network. North
London has a dense network of London Underground routes in

South East Route: Kent Area Route Study 63

5.12.6. TfL believes that by bringing the simplicity and dependability
of the Underground to the suburban rail network, capacity could be
increased, helping to accommodate the expected growth in
passenger demand. To do this, the TfL Metroisation concept
addresses six key areas:

addition to suburban rail services, whereas few Underground lines e Predictable services on identifiable ‘lines’ that operate all day,
reach into the Kent Route Study areaq, resulting in a greater every day at frequent, regular intervals with consistent stopping
dependency onrail services. patterns

5.12.5. Despite this dependency, there is evidence to suggest that e Better connections with turn up and go frequencies meaning

the Underground network in south and south east London
experiences higher use than would otherwise be expected. The few

there is no need to plan ahead and upgraded interchanges to
boost connectivity at key stations, such as Lewisham.

Underground stations in south east London are substantially busier
than equivalent suburban rail stations, with large volumes of bus
demand between rail-served areas and Underground stations.
These stations include Brixton, North Greenwich, Canada Water e Shorter journey times with higher performance trains that

and Elephant & Castle. accelerate and brake faster and staff actively managing station
dwell times at key locations

e More capacity, with metro style rolling stock on inner suburban
services and infrastructure investment to relieve key bottlenecks.

Class 376 and 465 units await their next working
at the carriage sidings at Dartford

- e Reliability with simplification of service patterns to reduce
L conflicts at junctions.

e Better customer service through all day station staffing,
improved information provision and more modern station
facilities and stops.

5.12.7. The complexity of the Kent network mean that passengers
from some suburban stations currently have services to multiple
London terminals, albeit at lower frequencies to each. The trade-off
to the benefits of metroisation is that some of these passengers
could lose that ability and be forced to change trains to reach their
destination. Metroisation does not require any changes to longer
distance Kent services.

More information can be found in the

Technical Appendix
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Crossrail/Elizabeth Line extension towards Gravesend Figure 5.8 - Potential Crossrail Extension to Gravesend

5.12.8.The corridor from Bexley Riverside to North Kent has been
identified as an area to support growth and regeneration, providing
up to 55,000 new homes and 50,000 new jobs. To help fully unlock
this potential, improvements to the transport network are required
with enhancements to rail services and infrastructure seen as a key
enabler.

Hornchurch

Upminster

5.12.9. An extension of Crossrail/Elizabeth Line services from Abbey
Wood towards Gravesend has been identified as an option and work
to understand the technical viability, value-for-money and potential
to support growth is currently underway. A Safeguarding Direction
is already in place for an extension between Abbey Wood and Hoo
Junction following the existing alignment of the North Kent Lines.

East Ham

Hst
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5.12.10. A solution for a segregated alignment has been identified
which runs to the north of the existing North Kent lines. Four-
tracking of the railway has been proposed in order to overcome
identified technical and operational concerns with performance,
capacity and integration between rolling stock and railway systems.

Grays

Greenwich

Lewisham-— Wy

5.12.11. Along with new track and railway systems, new and

replacement structures would also be required along the route. This Bexleyheath . )

is likely to involve extensive redesign of existing railway ; Elha . Crayford B T oy
infrastructure around Slade Green depot, junctions near Crayford e nosfleet
and Dartford station. There is also an opportunity to align the eford Dartford

extension to facilitate a better interchange between mainline and Fobsflect
high speed services at Ebbsfleet International. The extension is ™~

anticipated to take up to 10 years to design and build and is Key Note extensionalignments not toscale

estimated to cost in the region of £1.5bn (excluding optimism bias
and any land acquisition costs).

Swanscombe

wxwww Crossrail extension s CroOSSIail London Overground ~  s==== London Overground extension _EEm High Speed 1

DLR wweeeeeee River Crossing Proposal

Source: Transport for London

5.12.12. The proposal is being promoted by local and strategic
authorities through which the extension would pass. A Strategic
Outline Business Case is currently being developed and outputs will
also be fed into the Thames Estuary 2050 Growth Commission
which has been tasked with developing a delivery plan for North
Kent, South Essex and East London up to 2050.
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5.13 Connectivity
Marshlink

5.13.1. At the beginning of the Kent Route Study process, Network
Rail was asked by the Department for Transport to examine options
for the electrification of the Marshlink line between Ore and Ashford
International.

5.13.2. Theimprovement of generalised journey times from London
to the Hastings area forms a conditional output of the study and
there will be choices for funders identified that would meet the
output. Network Rail has been working with stakeholders on
proposals that include:

e New connection at Ashford International that allows trains from
HS1 to access the Marshlink line

e Electrification of the Marshlink line from Ashford to Ore
e Journey time improvements and/or redoubling of the route.

5.13.3. Network Rail produced a feasibility report into the
electrification and associated options for linespeed improvements.
The cost of electrification is significant at £250m-£500m for 25kV
AC overhead or £100m-£250m for 750V DC third rail.

5.13.4. A key decision for funders will be whether electrification of
the route is pursued at this stage or Df T/franchise bidders opt for a
‘hybrid’ electric/self-powered (diesel or battery) train and an
incremental programme of improvements, which is likely to be a
more cost effective way forward. It would provide a versatile fleet
that would be able to operate over routes where the power is
isolated (either planned or unplanned).

5.13.5. The commissioning of a new connection at Ashford
International would best be aligned with the delivery of new rolling
stock. However, the line speed enhancements could be delivered in
an incremental way providing early benefits to users of the route,
rather than a ‘big bang’ scheme to upgrade the line.
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Figure 5.9 - Marshlink High Speed
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5.13.6. Theroute has 45 level crossings over the 25 miles from
Ashford to Ore. Network Rail is keen to continue to work with local
stakeholders on the closure and diversion of footpaths and roads at
level crossings, which will improve safety and reduce the cost of
upgrading the route. The interaction so far on this has been positive.

5.13.7. Between the publication of the Draft and Final Route Study,
Network Rail plans to undertake a timetable study based on a
number of permutations of the choices for funders to ensure a
robust operational performance can be delivered that also meets
the aspirations of local stakeholders. There will be choices on where
the HS1 services would terminate and a decision on this will need to
take into account business case as well as operational and service
robustness considerations.

5.13.8. Modelling has shown that the incremental approach delivers
journey time improvements to existing services as well as a new fast
service. Table 5.5 shows the estimated journey time improvement
for a train calling at Eastbourne, Bexhill, St Leonards Warrior Square,
Hastings, Rye and Ashford International, although other
permutations have been modelled and can be found in the
Technical Appendix. The headline figure is that the journey time to
Ashford could be 5-9 minutes faster than today. If one factors in the
interchange time (five minutes in the peak/25 minutes in the
off-peak) which would no longer be required, the journey time
improvement is significant.

5.13.9. The High Speed service offers several advantages to East
Sussex and South/West Kent by providing an additional service
calling a key stations, a new link to London, reduced passenger
numbers between Hastings and Tunbridge Wells caused by
passengers choosing St Pancras International over traditional
London termini.

March 2017

5.13.10. The destination of the services needs to be considered:
e Hastings —easy to achieve by using Platform 1

e Bexhill-infrastructure required for trains to turnback but results
in the train sitting in the platform for about seven minutes

e Eastbourne —would require an additional unit.

5.13.11. The advantage of running to Eastbourne is to reduce the
operational risk of turning back in Bexhill, also additional capacity
between Eastbourne and Hastings.

5.13.12. There could be an opportunity to connect into Brighton
services at Hampden Park, in the longer term, to provide a faster
journey from Ashford International - this could be enhanced by
reconstructing the station to provide a cross-platform interchange.

5.13.13. Thereis also the opportunity to investigate the use of
battery technology by converting a 4-car Class 377 for use on the
existing Brighton — Ashford International service. The acceleration
may be constrained to that of a Class 171 diesel unit to reduce the
drain on the batteries.

5.13.14. The Technical Appendix and Table 5.5 shows the baseline
and proposed incremental approach journey time profiles between
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Eastbourne and Ashford International. The modelled trains are:
e Class 171 2-car —this is the existing train operating on Marshlink

e Class 377 4-car — a third rail powered train (possibly a battery-
electric train is retro-fitted, although acceleration may be
constrained in battery mode)

e Class 395 6-car—High Speed unit running on overhead power

e Class 802 5-car (diesel mode) — this is a new build train currently
on order for Great Western and is designed for running beyond
the wires into Devon and Cornwall, in electric mode it will have
the same top speed as a Class 395 (140 mph).

e Note that the linespeed reduces to 55 mph over Winchelsea level
crossing (currently 25 mph) but it is hoped to get this up to full 90
mph as part of this option.

5.13.15. It should be noted that these timings are based on full
acceleration and heavy braking as defined by the model, further
timetabling work will be carried out between Draft for Consultation
and Final Kent Route Study documents.

Table 5.5 - Journey time improvements Table 5.6 - Option table: Ashford International Platform 2 to HS1

Summary of

Potential journey Intervention

Route section

Additional crossovers to connect St. Pancras high speed services to Hastings via the Marshlink Line.

time improvement®
0.35-1.37 minutes
1.48-2.11 minutes
1.42-2.34 minutes

East Coastway

Ore - Doleham Output Assessment

Doleham - Rye

Provide additional crossovers at Ashford International which would support provision of high speed
services from Hastings, via Marshlink Line, to St. Pancras.

Provide a journey time improvement for services travelling from Hastings into London.

Allow 6-car operation of Class 395 rolling stock between Hastings and Ashford International

(if electrification of this route is also implemented).

Rye - Appledore 0.59-5.02 minutes Indicative Cost

£15-35M

Prioritisation
Assessment

Appledore - Ashford

. 0.57-2.28 minutes
International

Should be considered for delivery by 2024 to meet forecast demand.

*based on the RouteRunner model Benefit Cost Ratio

Reported in final study.
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Ebbsfleet Southern Link

5.13.16. As noted in Chapter 3, there are significant development
proposals in the vicinity of Ebbsfleet International station, which
have the potential to attract a large number of people to the area
for leisure and commercial purposes (approximately 24,000 staff
and 60,000 visitors per day).

5.13.17. Ebbsfleet International station has a direct connection to
central London and the South East via High Speed 1, but not from
south London. With High Speed 1 services already experiencing
high growth in the peak period, an alternative route to Ebbsfleet
could encourage visitors to travel by rail rather than road.

5.13.18. Ascheme has been developed that provides a connection
to Ebbsfleet International from the route from Swanley via
Fawkham Junction, which was used by Eurostar services when they
served Waterloo. The options include:

e Option 1: New terminating platform adjacent to existing
operational lines (car park location identified)

e Option 2: Provide a connection into the existing domestic
platforms.

5.13.19. The costs and benefits of such a proposal will be included in
the final Route Study.

North Kent to South Kent (CO18)

5.13.20. A scheme has been identified that would greatly enhance
the connectivity between north and south Kent to meet Conditional
Output 18 in the long term. The journey from Ashford to Faversham
is 14 miles by road via the single carriageway A251, which runs
through small villages and is known for congestion. A good train
service could provide competitive journey times, improving
connectivity across the county.

5.13.21. Along term option could involve building a spur line
between the Ashford to Canterbury West line and Faversham to
Canterbury East line in the Chartham area. It is known that the
gradients in the area would make this scheme challenging.
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Figure 5.10 - North-South connectivity
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Table 5.7 - Option table: Swanley - Ebbsfleet International connection

Provide a new connection between Swanley and Ebbsfleet

Summary of |International to support predicted passenger uplift demands due

Table 5.8 - Option table: Faversham - Ashford International connection

Intervention |to the proposed Ebbsfleet Garden City and London Resort Theme

Si f
Park developments. ummary o

Intervention

Provide a new connection chord between Faversham and Ashford to
improve north south connectivity in Kent.

New rail link and platforms at Ebbsfleet International Station

which would support 12-car services from South London to Output
Output Ebbsfleet International. Assessment
Assessment  |Increased capacity to enable forecast growth in passenger

Provide greater level of north to south connectivity in Kent and the
South East.

Provide a journey time improvement between Faversham and Ashford
International.

numbers to be accommodated and support local developments Indicative Cost

Not assessed for this long term connectivity proposal.

Prioritisation
Assessment

proposed in the immediate vicinity.

Indicative Cost |Reported in final study.

Connectivity improvement opportunity for delivery by 2044.

Benefit Cost Ratio

Prioritisation |Should be considered as a longer term aspiration linked to future

Not assessed for long term proposals.

Assessment  |housing growth and London Resort Theme Park

Value for Money

Assessment Reported in final study.
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Canterbury Chord - Resilience Figure 5.11 - Canterbury d

5.13.22. The resilience of the Kent network has been brought into
sharp focus in the past year following the collapse of the sea wall
between Folkestone and Dover, severing the railway between the
towns for nine months. This caused disruption for passengers and
harmed the local economy. Around £40m has been invested in
repairing the line, however, other parts of the route remain
vulnerable to extreme weather in the future.

5.13.23. The technical working group proposed that the feasibility
of a new chord between the Canterbury East and Canterbury West
lines was reviewed. If implemented, this could allow trains to
operate between Dover and Ashford even in the event of a
catastrophic failure of the sea wall.

5.13.24. This is a complex scheme similar to the Arundel Chord
proposal that was examined in the Sussex Route Study. The Arundel
Chord was estimated to cost up to £75m.

5.13.25. Thisis alonger term proposal, which should be considered
for development by funders.

Table 5.9 - Option table: Canterbury Chord

Summary of Provide a new connection between the Canterbury East and

Intervention Canterbury West Lines.

Provide a new resilience connection from Dover to Ashford via
Output Canterbury, in the event of the Dover to Folkestone line being

Assessment blocked.

Provide greater level of connectivity in Kent and the South East.

Indicative Cost |Not assessed for long term proposals.

Prioritisation

Assessment Connectivity improvement opportunity for delivery by 2044.

Benefit Cost Ratio [Not assessed for long term proposals.
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5.14 Freight Figure 5.12 - Angerstein Wharf link

Angerstein Wharf

5.14.1. Angerstein Wharf is a busy freight terminal with trains : = = Charlton
arriving and departing every day with construction and aggregates ' = 3
materials. The only access to the terminal is via a tightly curved
connection on the Blackheath tunnel line, which freight trains
approach from the Charlton direction. This requires the trains
towards West London to be routed via Abbey Wood, Sidcup, Hither /
Green, Lewisham and then via the South London Line. A connection
into the terminal from the Lewisham direction would remove
around 21 miles of running, reducing wear and tear to the network, : E i eraged S
fuel usage and benefiting the environment. It would also provide e " "ty "I“"“‘ = qultis

additional capacity gaps in the timetable. Proposed routaofhew linkimk 2 ) 2N
5.14.2. The construction of the new connection would require the gl I' . 3

purchase of third party land, but potentially land could also be
released through the abandonment of the existing connection.

Westcombe Park

able 5.10 - Option table: Angerstein Whark link

Summary of  [Provide a new connection between Angerstein Wharf
Intervention Jand North Kent Lines.

Provide a new resilience connection between Angerstein
Wharf and Blackheath to enable freight operations to
travel towards central London while avoiding the current
route via Abbey Wood and Sidcup to Lewisham and the
West London Line.

Reduce mileage and wear on infrastructure caused by
heavy rail operations.

A

! . AN
- L R, .

Output
Assessment

NEL

yql

r'*rﬂ ”‘

Indicative Cost |Not assessed for this long term proposal.

Prioritisation |Distance and journey time improvement opportunity
Assessment  [for delivery by 2044.

Benefit Cost Ratio |Not assessed for long term proposals.
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Nunhead Passing Loop

5.14.3. The Freight Network Study Draft for Consultation, which was
published in September 2016 highlighted the opportunity for a new
loop in the Nunhead area, which could allow for freight regulation.
Further development has confirmed that a 775m loop, which is the
future aspiration for freight traffic, could not be accommodated;
however, most freight trains are not currently operating at this
maximum length, see Figure 5.13.

5.14.4. A scheme is conceivable that rebuilds Nunhead station with
two platforms on the outside of the running lines, with a third track
through the middle of the alignment. This could be used to allow
fast trains to overtake stopping trains or recess freight trains.
However, the length (XXXm) would mean that only trains shorter
than 775m would be able to be held in the loop.

Howbury Park Freight Terminal

5.14.5. Network Rail is working with a third party developer to
develop a scheme for a connection to a 149 acre Strategic Rail
Freight Interchange (SRFI) at Howbury Park. The proposed site is on
third party land located adjacent to Slade Green depot and station.
A connection to the network would be established to the south of
the depot with access to the North Kent Line, see Figure 5.14.

5.14.6. This project is currently at an early stage of development,
however Network Rail consider it to be a viable proposal and one
that is compatible with other future aspirations including the
extension of Crossrail/Elizabeth Line. Network Rail will continue to
work with the developer to progress the scheme and have
completed feasibility work as well as a study into available freight
paths to and from Wembley Yard.

March 2017

South East Route: Kent Area Route Study 70

Figure 5.13 - Nunhead passing loop
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Gauge Clearance

5.14.7.In order to make rail more attractive to the freight market, it
is essential that the right container gets to the right destination,
regardless of its size and shape.

5.14.8.Inrecent years there has been a growth in ‘high cube’
container traffic but this causes issues across the Kent Route Study
area as none of the routes, other than HS1, can cater for these 9ft
6in high boxes. The issue is that they require specialist ‘pocket’
wagons that hold the containers between the bogies (wheels) of the
wagon. These cost more to hire in and require logistical planning to
ensure they are in the right place, at the right time.

5.14.9. Tunnels, bridges and other overline structures restrict the
height of the trains that can pass under them and the shape of the
sides of the structure can also result in gauge restrictions.

5.14.10. The preferred routes (see Figure 5.15) that should undergo
enhanced gauge works to enable container trains from the Channel
Tunnel to run to the West London Line are:

e Channel Tunnel to Swanley via Maidstone East
e Fawkham Jn (near Farningham Road) to Swanley

e Swanley to West London Line via the Catford Loop and Atlantic
Lines.

5.14.11. These would be the initial routes for clearance, the other
routes (via Tonbridge and Redhill or Sevenoaks) would follow.

5.14.12. Afull tables of structures is available in the Technical
Appendices but a summary is hown in Table 5.11.

5.14.13. Not all structures in the list will require further examination
because they may be clear of all gauging restrictions owing to their
height over the railway line.

5.14.14. The bridge over the River Medway at Maidstone East is
included as its construction includes beams that cross the track and
angled bracing adjacent to the track that may require gauge
clearance assessment.
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Figure 5.15 - Freight gauge assessments

Table 5.11 - Number & type of structures to be assessed
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5.14.15.Itisintended that further work is carried out between the
publication of Draft and Final Kent Route Study documents to
identify which of the 154 structures need a gauge clearance

assessment.

5.14.16. Carrying out the gauge clearance will enable trains to
operate with any container carrying wagon with any size containers.
This will reduce the operating costs of these freight trains and
reduce the requirement to transport high cube containers by road in
the Route Study area.
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5.15 Stations
Upgrades

5.15.1. Continued growth in the rail passenger market has resulted
in a number of stations being congested in the peak hours. This can
make movements through stations to platforms slow and possibly
difficult, potentially increasing the risk of accidents such as slips,
trips and falls.

5.15.2. Busy stations on the route have been considered, to identify
whether there are currently concerns over passenger circulation,
and identify stations where forecast passenger growth will be
putting increased pressure on station facilities. For stations
identified with potential issues, options have been developed to
improve passenger circulation and relieve congestion.

5.15.3. At Lewisham, one of the busiest non-terminal stations in the
Route Study area, passenger crowding in both the morning and
evening peaks has been identified. The station is constrained in a
number of areas and improved layouts and facilities have been
considered to improve passenger flows. Network Rail, Transport for
London and London Borough of Lewisham are working together to
produce a longer term vision for the station and surrounding areas.
Finding a solution to these challenges remains an industry priority
and options are being investigated to increase capacity to meet
current and future forecast growth.

5.15.4. At Denmark Hill, the main issues identified are congestion on
the platforms, stairs and interchange footbridge, and at station
entrance / exit gatelines, both in the morning and evening peaks. By
implementing the proposed interventions, it is anticipated that
there will be reduced queuing at the bottom of the platform access
staircases and decongestion at the main gate lines, with improved
passenger safety and reduced passenger walk times.

5.15.5. At Peckham Rye, crowding and congestion have been
identified in both the morning and evening peaks on platforms,
access stairs and at the main station entrance/exit gateline. The
options identified will inform choices for funders in the short/
medium term, and input into wider regeneration schemes being
master-planned for the area.
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Table 5.11 - Option table: Station enhancements
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Location

Lewisham

Denmark Hill

Peckham Rye

Bromley South

Summary of
Intervention

Additional gates on existing
entrance/exit gatelines.

Widen existing or provide
additional staircases to
interchange subway.

Widen existing interchange
subway or provide new
interchange subway/
footbridge.

Provide canopies along
platforms to encourage
passenger distribution.

Additional gates on existing
entrance/exit gatelines.

Provide a new station entrance
onto Windsor Walk, linked to
the AfA footbridge.

Encourage increased passenger
use of the AfA footbridge by:

Relocating existing station
entrance nearer to the AfA
footbridge.

Lengthen platforms to
terminate services closer to the
AfA footbridge.

Provide cover to the AfA
footbridge.

Additional gates on existing
entrance/exit gatelines.

Widen existing or provide
additional platform access
staircases.

Provide accessible link between
platforms and street level.

Remove buildings on Platforms
3&A4.

Provide canopies along
platforms to encourage
passenger distribution.

Remove buildings on Platforms
3&A4.

Construct a transfer deck above
the station to connect existing
station building and platforms

via new access staircases.

Output
Assessment

Increased capacity to enable forecast growth in passenger numbers to be accommodated without increased safety risk.

Passenger walk times will be kept to a minimum level and overcrowding will be effectively managed.

Indicative Cost

Reported in final study

Reported in final study

Reported in final study

Reported in final study

Prioritisation
Assessment

Should be considered for delivery by 2024 to meet forecast demand.

Benefit Cost Ratio

TBC

TBC

TBC

TBC

5.15.6. At Bromley South, passenger crowding in both the morning
and evening peaks has been identified on the station platforms and
interchange bridge. Removal of buildings on Platforms 3 & 4 will aid
in short/medium term decongestion in these areas, but
consideration of longer-term congestion relief options should be
made to resolve future capacity concerns.

5.15.7. At Brixton, passenger crowding occurs with passengers
leaving the station from Platform 1. The only exit is a metal
staircase to the ground level. There is no access to Platform 2 either.
Passengers queue back from the staircase onto the platform
making train dispatch difficult as passengers wait on the wrong side
of the yellow line or struggle to alight the train.
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3rd party new stations
Thanet Parkway

5.15.8.1In 2014 Kent County Council commissioned a Business Case
to assess proposals for a new Thanet Parkway station at Manston.
It would be located on the Ashford to Ramsgate line between
Ramsgate and Minster stations, south of the Manston Airport site.
The development funding to date has come from the South East
Local Enterprise Partnership Growth Deal.

5.15.9. The purpose of the station is to support potential new
development at the Discovery Park Enterprise Zone, Manston Park
and EuroKent Business Park and the Westwood Cross Retail and
Shopping Centre. It would also provide car parking for park and ride
to supplement existing provision at Ramsgate station.

5.15.10.Itis proposed that all the Southeastern High Speed and
Main line services which are routed either via Canterbury West or
via Dover Priory call at the new station. Although an additional
station stop would normally extend journey times, the realisation of
the line speed improvements, which are due to be delivered in CP5,
should allow existing times to be improved.
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Figure 5.16 - Thanet Parkway

Source: Kent County Council
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Camberwell

5.15.11. There was a station at Camberwell on the four-track railway
between Elephant & Castle and Denmark Hill/Loughborough
Junction. The station was open between October 1908 and April
1916. It was closed during the First World War, as a consequence of
low levels of use due to the popularity of the electric trams in the
area. The station site sits within the London Borough of Southwark,
although it is very close to the border with the London Borough of
Lambeth. There have been numerous calls from local stakeholders
to reopen the station over the years. The latest initiative has come
from Transport for London (TfL) and the London Borough of
Southwark, who suggested building the station as an alternative to
the Bakerloo Line Extension serving the area.

5.15.12. TfL is now leading a review of the business case for the new
station, including an analysis of the expected level of demand.
Southwark Council are supporting the process by identifying the
capacity for additional development in the station’s catchment
area (covering both housing and employment) that would improve
the viability of the station. Network Rail is working with TfL and
Southwark council on the business case analysis and associated
timetable modelling which is expected to be commissioned once
the initial business case has been completed.

5.15.13. The introduction of an additional station call would extend
journey times for existing users. This trade-off and any mitigation
will need to be considered.

5.15.14. The original Camberwell station had platform faces on all
four lines; a central island platform and single platforms on the
outside lines. However, all were relatively short (less than 8-cars
long) and would not meet modern compliance standards for
platform widths. A new station must also conform to the latest
accessibility requirements. 8-car platform lengths would be
required, initially with provision for extension to 12-car if the
services on the route are extended to this length.
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5.15.15. The train crowding analysis undertaken for the Route Study
does not take into account any new passengers generated from a
station at Camberwell, so it will be important to ensure that there is
sufficient spare capacity available for the demand generated by the
new station through examination of the available demand data for
the services proposed to call at the station and consideration of how
additional capacity might be provided if required.

5.15.16. TfLis expected to complete its initial Business Case in 2017.
Any developments will be reported in the final Route Study.

East Brixton

5.15.17. There was a station at East Brixton on the rail route between
Denmark Hill and London Victoria which closed in 1976. The station
site sits within the London Borough of Lambeth.

5.15.18. As with Camberwell, there have been numerous calls from
local stakeholders to reopen the station over the years. The London
Borough of Lambeth is keen to reopen the station to improve the
connectivity of Brixton town centre to orbital rail routes, building on
the success of the London Overground route to Clapham Junction
which opened in 2012. If reopened the station would be served
solely by London Overground services operating to and from
Clapham Junction via the East London Line.

5.15.19. The London Borough of Lambeth are therefore leading a
review of the business case and demand for East Brixton station
with support from Transport for London and Network Rail. This
review will include consideration of the impact of a new station on
local development opportunities. It is expected to complete during
early 2017 and will determine whether or not the station has a
viable business case. Any further developments will be reported in
the final Route Study.
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Other aspirations
Otterpool Park - Garden Town

5.15.20. Shepway District Council is proposing a garden town in the
broad area surrounding Otterpool Manor Farm. The council believes
that 12,000 new homes could be built over the next 30 years. The
area is in the proximity of Westenhanger station, south of Ashford,
which currently has an hourly service to London Charing Cross.

Gillingham Stadium

5.15.21. Gillingham Football Club are looking to move to a new
stadium between Gillingham and Rainham stations providing
housing, leisure and business opportunities and have proposed a
new station to serve this development.

5.15.22. The station would be operated with usual opening hours,
rather than at event times although the operation of the station
may be adjusted to suit the flow of passengers.

5.15.23. Although this adds another station in the Medway Towns, it
could space the stations between Rainham and Rochester more
evenly and would provide a new station and new journey
opportunities to parts of Rainham and Gillingham.

5.16 Choices for Funders

5.16.1. Table 5.12 summarises the Choices for Funders by
Conditional Output, timescale and type of option.
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able 5.12 - Choices for Funders summary table
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6 Consultation & next
steps

6.1 Introduction

6.1.1. This section of the document sets out how the South East
Route: Kent Area Route Study Draft for Consultation has been
managed, how stakeholders have been consulted to date, and how
interested parties can respond to this Consultation.

6.2 Management and Consultation Process

6.2.1. Network Rail has taken an open, collaborative and
consultative approach to the development of the Long Term
Planning Process. This process is a new way of planning the future of
the rail network, and the Kent Area Route Study is a key part of this
new process. Development of the Route Studies follows the
publication of the four Market Studies at the end of 2013 which set
out the direction of travel for demand on the rail network in Great
Britain over the next 30 years. The suite of Route Studies is a key
next step in the process to develop the case for investment in the
rail network up to 2024 and beyond.

6.2.2. Close collaborative working by a wide range of stakeholders
from within and outside the industry has meant that the work has
been subject to comment and guidance to ensure that as options
have been developed, they have been challenged. Further to this,
comments are welcomed on this document from any interested
party who may wish to respond.

6.2.3. This consultation is being run in parallel with the Df T
consultation on the next South East franchise. To avoid duplication,
any respondents who wish to comment on passenger capacity on
trains and train lengthening should address them to that
consultation. Details can be found at http://www.dft.gov.uk.
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6.3 The Long Term Planning Process

6.3.1. The Long Term Planning Process is driven by four key groups,
for further information on these groups, please refer to Chapter 1,
Section 1.1.8, Route Study Governance Arrangements.

6.3.2. These groups have been complemented by one to one
discussions with individual members of the above groups, and with
other interested parties and individuals, as required, during the
development of this Route Study.

6.3.3. However, formal comment on this document is welcomed
from any other interested party who may wish to respond, whether
or not they have been involved in the work to date. The Kent Area
Route Study Industry Working Group will take the responses into
account when developing the final Kent Area Route Study.

6.4 How you can contribute

6.4.1. Awide range of views will help to develop and take forward
the process through to completion of the Kent Area Route Study. If
you wish to respond to any of the ideas and interventions set out
within this Draft for Consultation document, please email your
comments to the following email address:

KentRouteStudy@networkrail.co.uk

Or by post to the address below:

South East Route: Kent Area Route Study Consultation
Senior Strategic Planner (South East)

Network Rail

Cottons Centre

Cottons Lane

London

SE12QG

6.4.2. This Route Study is only being published on the Network Rail
website. If you would like a printed copy please contact the address
above.
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6.5 Privacy Statement

6.5.1. Respondents should indicate clearly if they wish all or part of
their response to be published on the Network Rail website.
Otherwise, responses or parts thereof will remain confidential and
only asummary of all responses will be published, with this
summary being used to inform the final Route Study publication.
Where consultation responses are published on the Network Rail
website, personal details will be redacted.

6.5.2. The Kent Area Route Study will have a formal consultation
period of 90 days, with the final date for receiving responses being
30 June 2017. Earlier responses would be very much appreciated in
order to maximise the time available to respond in the final study.

6.6 Next Steps

6.6.1. After the conclusion of the formal consultation phase, the
Kent Area Route Study Working Group will consider further work
that may be required to conclude the study, prior to the publication
of the final document in Autumn 2017.

6.6.2. Further details of the Long Term Planning Process, including
an overview of the work, frequently asked questions and contact
details for preceding work, including Market Studies, and other
Route Studies can be found on the Network Rail website - click here.

6.6.3. To comply with the requirements of the Data Protection Act,
Network Rail holds (where supplied) the name, email address,
telephone number, organisation and postal address information of
respondents. It will be held for no longer than necessary to produce
the Final Kent Route Study.
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