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Foreword

November 2014

We are delighted to present the Wessex 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.
Each day this railway carries more than 50,000 people in the high
peak hour alone into central London, with many thousands more
accessing key interchange points and travelling between regional
centres on the Route. Even before future growth is considered, some
services on the route are already carrying significant numbers of
passengers in excess of realistic capacity. Standing is commonplace
from Woking and Basingstoke, with passengers standing from as
far away as Southampton Airport Parkway on fast services to
London Waterloo.
Significant volumes of Freight traffic are conveyed on the route, with
the majority of movements focused on the busy corridor between
the Port of Southampton and the Route boundary north of
Basingstoke (on the Basingstoke to Reading line).
Improvements to the network are already in development to
accommodate passenger and freight growth in Control Period 5
(2014 to 2019). This will deliver a suburban network which is fully
10-car capable on both the Windsor and Main Suburban routes.
Work to deliver this involves the lengthening of platforms across the
route and work at London Waterloo to fully reopen platforms at
Waterloo International. The projects focus on delivery of additional
capacity into London Waterloo and improvements to passenger
capacity at stations.
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The Route Study has developed options to deliver against the key
challenges, subject to value for money, deliverability and
affordability. Options are set out against a long term planning
horizon to 2043, allowing sets of long term interventions to be
presented alongside and consistent with a prioritised set of options
for Control Period 6 (2019 – 2024).
The dominant issue is the need to provide sufficient capacity in the
peak periods, specifically to and from London. The study has
focused on developing options that can contribute to improving
performance as well as meeting the capacity challenge on the
route. Alongside this, the study has also considered the growing
challenge of accommodating peak passenger volumes at stations,
with a view to setting priorities and options for investment in CP6.
This Draft for Consultation is published in November 2014. The
public consultation will be open until 18 February 2015. Details on
the consultation process are available in Chapter 8.
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. I thank them all for their contribution.

The signalling in the Feltham area is being renewed in CP5 with
improvements being made to the track layout to support improved
performance and operational capability. The National Operating
Strategy will see the introduction of a Rail Operating Centre (ROC)
at Basingstoke with the signalling across the route progressively
controlled from there.
Development of this strategy has followed the new Long Term
Planning Process with the Market Studies produced with the
industry in 2013 forming the basis of the analysis. In this area those
studies highlighted a number of key issues, not surprisingly the gap
between peak capacity provision and expected future demand, but
also a number of challenges around delivering freight capacity for
growth and improved regional connectivity.
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Executive Summary

The Wessex Route Study Draft for Consultation is
a key part of the rail industry’s Long Term
Planning Process (LTPP), with the proposals and
choices presented key to informing decisions for
the period between 2019 and 2024 known as
Control Period 6 (CP6).

November 2014

Network Rail Wessex Route Study Draft for Consultation

04

Introduction

Scope

This Wessex Route Study seeks to establish the required capacity
and capability of the railway, from a systematic analysis of the
future requirements of the network. It seeks to accommodate the
conditional outputs articulated in the Long Term Planning Process
(LTPP) Market Studies, whilst maintaining operational performance,
and at a cost acceptable to funders and stakeholders.

The Wessex Route Study sets out a strategy for a particular part of
the rail network. The scope of the Route Study covers the South
West Main Line and connecting routes to the Hampshire and Dorset
Coast and the dense inner and outer suburban network of radial
routes in south west London, Surrey and Berkshire. The Study area
also covers regional freight and passenger routes between the
south west and the south east and between the south west and the
midlands / northern England. Figure 1 sets out the Study area.

Network Rail is developing a programme of Route Studies, in
conjunction with rail industry partners and other stakeholders. This
programme of geographic Route Studies runs alongside
development of Network-wide Route Utilisation Strategies. These
review national issues such as stations, depots, rolling stock and
electrification. A Freight RUS will provide a strategy for networkwide freight issues such as gauge, train length, axle weights and
freight electrification.

The area covered by the Route Study contains some of the most
densely trafficked routes in the country, Figure 2 helps to put this
point into context, comparing traffic levels on the Waterloo
approaches, the busiest part of the route to a sample of other key
nodes and termini in the country.
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Timeframe and Baseline
Figure 1 Geographic scope area of the Wessex Route Study
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Figure 2 Daily train movements. Waterloo approaches / A national comparison
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Although principally a radial route with most services operating to/
from London, key inter regional services operate on connecting
routes between Southampton / Portsmouth and Brighton / the
South East, between Reading / Guildford and Gatwick Airport / the
Brighton Main Line, between Bournemouth / Southampton and the
Midlands / North and between Portsmouth / Southampton and the
West Country
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As well as the dense London commuter operation, the Wessex Route
supports high levels of passenger traffic to/from the many other
important regional centres on the route such as Southampton,
Portsmouth, Guildford and Basingstoke. Off-peak business and
leisure travel has shown continued growth in recent years.
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The route currently provides for a wide range of passenger flows.
Commuter traffic from the Main lines, Windsor lines and inner
suburban network sees over 50,000 passengers arrive into London
in a single typical high peak hour alone.
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Significant volumes of Freight traffic are conveyed on the route,
though the majority of movements are focused on the busy corridor
between the Port of Southampton and the Route boundary north of
Basingstoke (on the Basingstoke to Reading line). This traffic is
predominantly Deep Sea containers to / from the Port, but
significant volumes of automotive and aggregates traffic also pass
on this and connecting routes.
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The Wessex Route Study focuses on both Control Period 6 (2019 to
2024) and the period beyond through to 2043.
It is intended that the final Route Study document will be published
in early summer 2015. This will allow identified “choices for funders”
to feed into the Initial Industry Plan (IIP) for CP6 in September 2016
and ultimately inform the Department for Transport’s (DfT) High
Level Output Specification for CP6.
The period from 1 April 2014 to 31 March 2019 is Network Rail’s
current Control Period 5 (CP5). All commitments to 2019 which are
contained in the CP5 Delivery Plan have been included as part of
the Route Study baseline. Key enhancement schemes that fall into
this category are described further in Chapter 2.
Within these baseline enhancements there are some significant
improvements to some areas of route capacity, which have been
developed by South West Trains and Network Rail.
The key components are:

•

works at Waterloo to allow all ‘main suburban’ peak trains (those
operating between Epsom, Hampton Court, Shepperton,
Guildford (via Cobham stoppers), Kingston and London) to run at
10-car instead of current 8-car lengths

•

works at Waterloo to fully reopen Waterloo International
Terminal (WIT) for use by Windsor line services, releasing extra
platforming capacity for this service group and in turn some
main line services

•

works at Queenstown road to increase capacity on the Windsor
lines and ease the movement of empty main line stock out of
Waterloo

•

works to improve ‘on station’ capacity for passengers at
Waterloo, Vauxhall and a number of other suburban stations

•

additional rolling stock to strengthen Main Line trains from
Woking and further out that currently do not operate at their
potential maximum length.

•

works to allow Windsor line services from Reading to operate at
10 rather than 8-car length.

Completion of these schemes will see significant capacity added to

Network Rail Wessex Route Study Draft for Consultation
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Main Suburban and some Main Line services to complement the
additional capacity already being provided in the peaks by the
current roll out of 10-car train lengthening on most high peak
Windsor lines services into Waterloo.
Process
The starting point for this Route Study Draft for Consultation is the
Market Studies published in October 2013, and established by the
Office of Rail Regulation in December 2013. The Market Studies
forecast demand for passenger and freight traffic, and propose
service level ‘Conditional Outputs’ for the industry to meet subject
to feasibility, affordability and value for money.
Detailed demand analysis has been undertaken to ascertain
expected growth over the next 10 and 30 years. The analysis
identifies where supply and demand is mismatched over 10 and 30
year time horizons, and thus where train lengthening or more train
services might be required in peak periods.
The Key Conditional Outputs for this Study include:

•

the level of rail capacity required to meet peak Main Line
passenger demand into London

•

the level of rail capacity required to meet peak Main suburban
and Windsor lines passenger demand into London

•

the level of rail connectivity between large towns and cities
across the route (for example, the frequency of train services,
journey times, and the provision of direct journeys which do not
require an interchange).

This Wessex Route Study Draft for Consultation has been developed
as a result of considerable analysis and close collaboration between
Network Rail, the Department for Transport, Transport for London
and the passenger and freight operators on the route. The Office of
Rail Regulation has acted as an observer. Productive meetings with
Local Enterprise Partnerships and local authorities have also been
held.
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The Wessex Route study is unique in that it has jointly been
produced with the Wessex Alliance. The alliance between South
West Trains and Network Rail was formed in 2012 and operates,
maintains and renews the railway in Wessex under one joint
management team.

In all cases, where support exists from funders to progress a
particular option, Network Rail will need to complete further
engineering feasibility to ensure sufficiently detailed costings,
output definitions and delivery plans can be submitted as part of
the Business Plan for CP6. All costings published in this Study must
be regarded as a high level guide only at this stage and are subject
to change.

Choices for funders in Control Period 6 (2019-2024) and beyond
The key choices identified and in some cases appraised as part of
the Wessex Route Study are summarised below with a more
detailed account in Chapters 5, 6 and 7

Peak Capacity: Main Line services to / from Waterloo
This group of services comprise most trains operating on the fast
lines inwards of Surbiton. Figure 3 sets out the relevant routes that
have services that fall into this category.

In some cases there may be further work required to identify
additional benefits in order to demonstrate a sufficiently strong
economic return.
Figure 3 ‘Main Line’service groups
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For this service group the London and South East Market Study
anticipates growth of 40 per cent by 2043. It is critical to note that
even before growth is considered approximately 20% additional
capacity is required to deal with existing over crowding on these
services. Standing is commonplace from Woking and Basingstoke.
Passengers are also standing from as far away as Southampton
Airport Parkway on fast services to London Waterloo, a journey of
over one hour, although seats are available on slower services from
this station.
The Route Study’s assessment is that an additional 60 per cent
capacity is required in the high peak hour to meet the 2043 capacity
conditional output for Main Line long distance services. This
equates to 37 trains per hour into Waterloo on the Main Lines in the
high peak.
Of particular note for this service group is the fact that the density
of operation on the single Up (London bound) Fast Line inwards of
Surbiton during the peak is higher than on any other single stretch
of main line in the UK. The significant growth in passenger numbers
alongside the constraint on network capacity means even the
smallest delay can quickly be transferred to other services. This
brings its own challenges in terms of maintaining performance and
particularly avoiding knock on delays as a result of minor incidents.
The capacity to add further services without significant
improvements to signalling and other infrastructure is extremely
limited.

Network Rail Wessex Route Study Draft for Consultation

Options
The route study divides the main line challenge of releasing more
capacity between the inner area (inwards of Surbiton) and the outer
area (country end of Surbiton outwards).
The division highlights the differing nature of the challenge. In the
‘inner area’, main line services in the peak operate on a single fast
line in both directions between Surbiton and Clapham Junction. In
the peak there are no capacity reducing station stops between
Surbiton and Waterloo, or flat junctions causing conflicting moves
– so the challenge on this section is simply that the railway has
reached its maximum capacity based on current signalling
capability and the number of tracks.
In the ‘outer area’ the challenges are different, a number of flat
junctions reduce capacity, and station stops at Woking and
different calling patterns of services reduce the maximum
theoretical throughput of trains.
Against this background, the route study identifies 3 high level
options for the long term, each based on large scale changes to
infrastructure and or signalling systems in the inner area – but with
the same complimentary interventions to junctions and stations
required in the outer area regardless of the inner area solution.
Table 1 below sets out these options. At this stage train paths
released estimates are indicative only.

Table 1 Main scenarios for long term delivery of Main Line growth
Choices / Interventions

09

Option A

Option B

Option C

Woking Grade Separation and Woking Platform Capacity (CP6)







Basingstoke Grade Separation (CP6)







ETCS/ ATO Woking and inwards



Crossrail 2 (including 6th track option)



5th track between Surbiton and Clapham Junction



Guildford Station







Southampton Central Station







Total Main Line trains per hour

up to 34*

up to 36

up to 30 – 34*

*Option A and C are constrained to a maximum of 34 tph due to the capacity of Waterloo Station and its approaches
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CP6 Priorities
Given the above context, the route study has identified CP6
priorities on the basis of those interventions that would be
commonly required regardless of the interventions chosen in the
inner area in the longer term and would of themselves offer some
incremental capacity benefit supporting up to 28tph operations on
the Main Line, namely:

•

Woking Grade Separation (+ additional platform subject to
stopping patterns)

•

Basingstoke Grade Separation.

In addition to these a number of other outer interventions could be
delivered earlier although their full benefit would only be realised
once an inner area solution was completed, these are:

•
•

Southampton Central addition platform(s)
Guildford additional platforms.

Post CP6
As table 1 indicates the study identifies effectively 3 alternative
options for the inner area
A: 5th track Surbiton to Clapham Junction
B: Crossrail 2
C: European Train Control Systems (ETCS)/ Automatic Train
Operation (ATO) deployment on the main lines.
This latter option is likely to be complementary to the previous two
as well as potentially being a stand alone option – albeit with a
slightly lower output than the other options as a stand alone.
Only option B the Crossrail 2 option – which involves some use of
freed up slow line capacity and slow line platforms at Waterloo for
some current main line services looks to have the potential to get
close to the long term target train numbers to cope with growth.
Despite this option C – accelerating the introduction of ETCS/ATO,
looks on initial analysis to have a significant positive impact on
capacity in the inner area and could also be deployed as

Network Rail Wessex Route Study Draft for Consultation
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complimentary to options A or B. For this reason the Route Study
recommends this option be examined further and could even be a
part of the CP6 solution outlined above.
Other options
As a complimentary option to the above CP6 and beyond solutions,
the route study also sets out a bespoke double decking option that
would see some services from Basingstoke inwards operating with
double deck stock. This option is still in development with work
ongoing on estimating the cost of this option. The final route study
will have further details on this particular option including outline
assessments of the scale of the infrastructure challenges.
Main Suburban services to / from Waterloo
This group of services comprises all trains on the main suburban
lines as shown in Figure 4.
Peak Suburban Capacity
The Route Study predicts 40 per cent growth on these services by
2043.
The Study sets out how crowding levels are likely to pan out over the
long term, concluding that the move from 8 to 10-car operation to
be delivered in CP5 will provide sufficient capacity until the late
2020s at which point a further intervention is required. The options
set out are

•
•

train lengthening to 12-car operation
Crossrail 2

12-car train lengthening is feasible but would require major works at
many key locations on the suburban routes. Crossrail 2 would be
likely to deliver a more significant step change in capacity, but a
number of major changes to the infrastructure would also be
required, including possibly some significant works at level crossings
Suburban connectivity
The Study tests a number of options around improving connectivity
between suburban locations locally and between suburban
locations and London.
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The Study concludes there could be some minor improvements in
off peak connectivity, through minor frequency improvements –
possibly at the cost of journey times to/from London. In the longer
term, Crossrail 2 is identified as the strongest option for improved
connectivity offering both the possibility of peak and off peak
frequency improvements on some of the suburban branches and a
large set of new and faster journey opportunities between parts of
the suburban area and central London.

Figure 4 Main suburban services to / from Waterloo
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Peak Capacity Windsor Line services
This group of services comprises all trains on the Windsor Lines as
shown in Figure 5.
The Route Study predicts 37 per cent growth on these services by
2043.
The Study sets out how crowding levels are likely to pan out over the
long term, concluding that the move from eight to 10-car operation
to be delivered in CP5 will provide sufficient capacity until the late
2020s / early 2030s at which point a further intervention is required
on the Richmond route. The options set out are two fold, firstly a
move to a 20 trains per hour timetable in the high peak, followed by
a move to 12-car operation.

Figure 5 Peak capacity: Windsor Line services
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Other key options and conclusions

Electrification

North Downs Line (inter regional Reading – Guildford – Gatwick
Airport route)

•

The Route Study highlights the need to develop options for
electrification of the Basingstoke – Andover – Laverstock/
Salisbury – Southampton route. This is in the context of already
established plans for an AC electrified ‘Electric Spine’ for freight
between Basingstoke and Southampton. The Study highlights
the importance of considering the Andover route as part of this
plan, due both to its critical diversionary role and also potential
passenger benefits of electrification to Salisbury

•

The study includes options for electrification of the North Downs
Line. This would support both journey time improvements and
the release of diesel rolling stock

•

The study sets out options for infrastructure improvement on the
West of England line that would support journey time
improvements should electrification take place. Options that
support use of the route for diversions for from the Western route
are also set out.

The Study identifies a range of options for this route including:

•

a move to a 3tph timetable to allow for 2 fast trains per hour to/
from Gatwick Airport. This option would be aided by additional
platforms and layout changes on the west side of Guildford
station (An option also recommended for the long term Main
Line growth)

•
•

opportunities to raise some linespeeds on the route
significant journey time improvements of up to 10 minutes could
be achieved through electrification

Regional services and Freight between Southampton /
Bournemouth and the Midlands / North
Options to provide additional paths on the Southampton –
Winchester – Basingstoke – Reading route for regional passenger
and freight traffic are set out

•

an option for a major extension to Wallers Ash loop to provide a
section of 4 track railway between Wallers Ash and Micheldever
is set out

•

Basingstoke grade separation as listed above in the main line
section is also required to free up a further hourly freight path
between Southampton and the Midlands

•

additional platforms at Southampton as identified in the Main
Line section would also aid through freight movements through
the station area in the off peak and support the operation of
additional regional services in the long term
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1.1 Planning Background
Since the late 1990s the national rail network has enjoyed a period
of unprecedented growth. More passengers are using the network
than ever before and the increase in the amount of goods
transported by rail is considerable. The Department of Transport
(DfT) recognises that the provision of attractive rail services is a
significant driver of economic growth and this recognition is
demonstrated by Governments’ continuing desire to invest
significantly in the provision of railway services, most recently
through Network Rail’s Control Period 5 (2014 – 2019) Delivery Plan
which sees the introduction of suburban 10-car services on the
Wessex Route.
The Market Studies, part of the Long Term Planning Process (LTPP)
and established in 2013, suggest that demand for rail services is
going to continue to grow strongly across all sectors. The studies
also articulate the economic and demographic factors that
continue to work in rail’s favour before suggesting a number of
service level conditional outputs that will deliver the DfT’s strategic
goals of:

•
•
•

economic growth
reducing environmental impact
improving the quality of life for communities and individuals.

It is against this background that the industry, working
collaboratively, has developed this Route Study to present the case
for further investment in the network for Control Period 6 (2019
– 2024) and beyond.
1.2 Development of the Long Term Planning Process
In June 2005 the Office of Rail Regulation (ORR) modified Network
Rail’s network licence to require the establishment and
maintenance of Route Utilisation Strategies (RUSs), for the use and
development of the network consistent with the funding that is, or is
likely to become, available.
This modification to the Network Rail network licence followed the
rail review in 2004 and the Railways Act 2005.
The RUS programme, led by Network Rail on behalf of the industry
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commenced in late 2004 and culminated with the publication of
the establishment of the West Coast Main Line RUS in August 2011.
As the network licence requires the maintenance of RUSs, the
completion of the initial programme of geographic RUSs gave the
opportunity to review how best to discharge this requirement in the
future.
The review took into account:

•

changes in administrations in England, Wales, and Scotland,
together with very significant changes in planning policy

•

long term strategic investments in the rail network, examples
include the development of a high speed line between London
and Birmingham and beyond to Leeds and Manchester (HS2)

•

decisions to install electrification on significant route mileage of
the rail network

•

changes to signalling technology through deployment of the
European Rail Traffic Management System (ERTMS) and
progression of the Network Rail Operating Strategy

•

a need to inform maintenance and renewal strategies for the rail
network

•

changes to funders’ objectives in the light of the significantly
tighter fiscal environment, including a clear policy shift towards
revenue generation and making best use of the existing railway

•

the conclusions from the ‘Rail Value for Money’ report by Sir Roy
McNulty in May 2011.

The need was clear for the industry to consider network-wide long
term infrastructure development, rather than ‘as now plus isolated
enhancements’, to the rail network. Network Rail and the industry
worked together to develop a revised methodology to the RUS
process to take the changes set out above into account, to continue
to develop the long term strategic direction of the rail network.
This successor programme, the ‘Long Term Planning Process’, was
endorsed by the ORR in April 2012.

01 Background

November 2014

Network Rail Wessex Route Study Draft for Consultation

15

The LTPP will consider such changes and is designed to enable the
industry to take account, and advantage, of long term strategic
investment being made in Great Britain’s rail network. The planning
horizon for the LTPP is over a 30-year context; planning over 30
years clearly involves uncertainties, however, the approach is
intended to adapt to potential structural changes in the economy,
and the approach to social and environmental responsibility, so that
the rail industry can respond to change over the long-term life of the
assets used to operate the rail network.

•

Route Studies, which will develop options for future services and
for development of the rail network, based on the conditional
outputs and demand forecasts from the market studies, and
assess those options against funders’ appraisal criteria in each of
Network Rail’s devolved Routes

•

Cross-boundary analysis, which will consider options for services
that run across multiple routes to make consistent assumptions
in respect of these services

Following the establishment of the Rail Delivery Group (RDG) in
2011, the industry is working closely together to deliver strategic
planning capability that will provide informed choices to funders as
well as setting out the key opportunities going forward. The RDG
Planning Oversight Group brings together senior industry leaders,
responsible for the preparation and content of the high-level
industry strategic plans that will inform both options for Control
Period 6 (CP6) and for the next generation. The LTPP is an integral
component of this process.

The Market Studies, Route Studies, and Cross-boundary analysis are
described in further detail in sections 1.3, 1.4, and 1.5 below.

Due to the uncertainties of a 30-year horizon, the LTPP will be
iterative; future planning cycles will enable an updated view to take
into account the changing context and requirements of the industry
and economy. An objective of the LTPP is to understand the
longer-term context whilst creating a prioritised view of
requirements for the next Control Period (Control Period 6 (20192024)), in order to present a clear strategy for funding as part of the
industry process. This commences with the submission of the Initial
Industry Plan in September 2016. Future iterations of the LTPP will
evolve, identifying requirements for future Control Periods as part
of this on-going process.
The LTPP consists of a number of different elements, which, when
taken together, seek to define the future capability of the rail
network.
The individual elements are detailed below:

•

Market Studies, which forecast future rail demand, and develop
conditional outputs for future rail services, based on
stakeholders’ views of how rail services can support delivery of
the market’s strategic goals

The LTPP (and in particular the Route Studies) will provide a key part
of the evidence base for future updates of the Network and Route
Specifications which bring together all of the medium and long term
plans for the development of a route, currently drawing on sources
including RUSs, renewal plans, development of major projects and
resignalling programmes.
In addition to these studies, Network Rail facilitates the production
of Network RUSs. These strategies look at network-wide issues and
look to future capacity and technology related issues for the railway.
Current studies being undertaken under the auspices of the
Network RUS include:1.2.1 Network RUS: Electrification
The Electrification RUS was established in 2009 and a number of
the electrification schemes proposed within it have been funded for
delivery. In preparation for the submission of the Initial Industry
Plan to funders, Network Rail is currently undertaking a refresh of
the Network RUS: Electrification strategy to consider future options
for electrification in the longer term following the completion of
publicly committed schemes. The Electrification RUS is expected to
be published in early 2015
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1.2.2 Network RUS: Freight
The Freight RUS was established in 2007 and a number of its
recommendations to develop the Strategic Freight Network have
been implemented. The Network RUS: Freight is looking at the
future capability requirements of the network to accommodate
freight growth and will consider:

•
•

longer and heavier trains

•

seven-day and 24-hour capability – including diversionary routes
and resilience

•
•
•
•

loading gauge

efficient operating characteristics and freight network
performance

strategic rail freight interchanges and terminals
axle load
freight train journey time and maximum speed.

When considering capacity the Network RUS: Freight will primarily
focus on capacity for cross-boundary freight flows. Route specific
capacity issues are being considered by the individual route studies.
1.2.3 Network RUS: Interoperability
The DfT has requested Network Rail to lead a cross-industry review
of Interoperability on the UK rail network. The outcome of this
review is expected to be the publication of the Network RUS:
Interoperability. The aim is to establish this RUS in sufficient time to
inform the next Initial Industry Plan in September 2016. The
content of the RUS will complement Wessex and other route
studies. Further details on Interoperability can be found in section
1.4.5
There are a number of existing established Network RUSs that are
considered as part of the development of this Route Study, these
include:
1.2.4 Network RUS: Passenger Rolling Stock
This strategy explores the potential for greater efficiency in the
purchase of new rolling stock to replace the existing fleet and
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accommodate growth in demand. The RUS identified the potential
for significant economies of scale through procuring a smaller,
standardised range of stock types targeted at specific market
sectors.
1.2.5 Network RUS: Stations
This strategy provides guidance about potential interventions to
relieve congestion at stations.

01 Background
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1.2.6 Network RUS: Alternative Solutions
This strategy describes the circumstances in which it may be
appropriate to consider the operation of alternative forms of public
transport than conventional diesel or electric heavy rail. This
includes the use of tram trains, the conversion of sections of the
network for use by trams, the use of battery powered vehicles,
hybrid light vehicles, personal rapid transit (such as the pods which
serve business car parks from Terminal 5 at Heathrow), bus rapid
transit and guided bus.
It also considers the circumstances in which discontinuous
electrification and ‘coasting’ could reduce the cost of electrification
schemes, and when the designation of a route or service to
‘community rail status’ could increase patronage on the railway in a
cost effective manner.
1.3 Market Studies
In October 2013, Network Rail published four Market Studies: Long
Distance passenger, London and South East passenger, Regional
Urban passenger and Freight. All four have been established by the
Office of Rail Regulation and are available on the Network Rail
website, Network Rail Long Term Planning Process.
The three passenger Market Studies have clear connections to the
three ‘sectors’ in which passenger train services are often divided. It
is important to emphasise that each Market Study considers a
particular market, rather than a particular set of train services.
The passenger Market Studies have three key outputs:

•

identification of the long term strategic goals which define the
successful provision of rail services to each of the three market
sectors. These are based on the aspirations of current and likely
future industry funders

•

demand forecasts for the sector, over a 10 and 30-year planning
horizon. Scenarios are used to reflect key uncertainties, where
appropriate

•

conditional outputs for the sector. The conditional outputs are
aspired levels of service (in terms of, for example, frequency
journey time and/or passenger capacity on key flows in the
sector). The conditional outputs reflect stakeholder views of how
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rail can support delivery of their strategic goals, and
opportunities created by planned investments, as well as
reflecting current service levels and forecast future demand. The
aim of the market studies is to provide demand forecasts, and
conditional outputs, that are consistent across the Route Studies.
For freight the conditional outputs are to meet the forecast level of
freight set out in the Freight Market Study in 2023 and 2043. The
Freight Market Study produced demand forecasts over a 10 and 30
year planning horizon, with preferred routeing of services and the
implied requirements in terms of network capacity and capability.
Scenarios were used to reflect key uncertainties in particular
markets. Further details on freight growth nationally, and within
Wessex, are included within Chapter 3.
Conditional outputs should be viewed as aspirations for the future
rather than recommended investment decisions.
It is also important to state that the conditional outputs shown are
dependent on affordability, fundability, and a value for money
business case for current and potential future rail industry funders
being made for any interventions that this, and subsequent Route
Studies, in the LTPP may consider as a way to deliver them. Equally
the conditional outputs will need to be deliverable technologically,
operationally and physically.
1.4 Route Studies
There is generally one Route Study for each of Network Rail’s
devolved routes. The full Route Study programme setting out
current timescales for each of the forthcoming Route Studies can be
found on the Network Rail website, Route Studies.
In a few cases, a devolved route may be covered by more than one
Route Study, where part of the route is largely self contained. For
example, the East Midlands Route Study is one of the studies
covering Network Rail’s London North Eastern and East Midlands
Route. Equally, where the likely service pattern to address a
particular market need covers more than one Route to a significant
degree, a Route Study may consider these services as a whole,
irrespective of Route boundaries.
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A Route Study develops and assesses choices for the long term use
and development of the network. Its starting point is to determine
whether the conditional outputs from the relevant Market Studies
can be accommodated on the existing network, with committed
enhancements. It then develops train service options,
corresponding to different uses of the network, (and hence to
different trade-offs between stakeholder’s strategic goals) to meet
the conditional outputs. Only then will consideration be given to
choices involving infrastructure investment. These choices were
assessed against funders’ decision making criteria. This includes
quantitative assessment as in the previous RUS process. It will also,
where appropriate, include a wider assessment against factors such
as strategic fit, wider economic impacts and affordability. ‘Choices
for Funders’ identified within this, and other route studies, are
intended to inform the development of proposals to consider within
rail industry funding discussions for Control Period 6. Equally, other
potential rail industry funders, for instance Local Authorities or
Local Enterprise Partnerships, may wish to consider the information
this Route Study contains, when taking forward their own plans and
proposals which may impact upon the rail network.
1.4.1 Safety
Network Rail set out its vision for safety in its ‘Transforming Safety
& Wellbeing’ vision and strategy through to 2024. Many of the
‘Choices for Funders’ set out in this document are at an early stage
of development and safety will be considered in depth as proposals
are developed. By their very nature however, proposals to remove
junction conflicts, eliminate crossing movements and ease the flow
of passengers at stations, will improve the safe operation of trains,
and the passengers and freight using those trains. Where proposals
have the potential, for example, to eliminate level crossings, these
have been identified and will be highlighted if those ‘choices for
funders’ are developed further.
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1.4.2 Performance
In developing the schemes set out in this document, the rail industry
has principally considered how the conditional outputs set out in
the preceding Market Studies could be met, both for Control Period
6, and in the longer term to 2043. In the shorter term, within Control
Period 5, Network Rail has been set targets to improve performance,
these are set out in detail within the Delivery Plan for Control Period
5. The trajectory of these changes is to improve performance,
measured through the Public Performance Measure (PPM) such
that 92.5 per cent is reached in England, Wales and Scotland by the
end of Control Period 5.
The performance objectives for the rail industry in Control Period 6,
are not yet known. However the direction of travel is likely to be to
continue to improve the performance of the rail industry. As the
2023 proposals set out in chapter 5 are developed, emerging
priorities can be considered in more depth.
1.4.3 Resilience
The resilience of transport networks was brought into sharp focus
by the winter storms of 2014 and the breach of lines on the
Cambrian and Cumbrian Coast lines, as well as most prominently at
Dawlish on the Great Western Main Line west of Exeter which
resulted in the closure of the line to Plymouth, Paignton and
Cornwall for eight weeks. Whilst these line breaches were on the
coastline, line blockages also occurred due to inland flooding,
significant landslips of embankments or cuttings and fallen trees
across the network caused significant delay and a number of long
periods of line closures.
These events have brought into sharp focus changes in climate,
vulnerability of the railway to storm damage and increased
incidence of weather related events. 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.
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For each Route Study, specific issues are likely to differ. In taking
thinking forward, the industry will need to consider the outputs from
work on resilience that Network Rail is undertaking, and apply them
to the specific needs of each route, for example in thinking through
electrification priorities.
Each route is developing a Weather Resilience and Climate Change
Adaptation Plan (WRCCA). For the Wessex Route the WRCCA
published at the end of September 2014. This document will set out
a management plan for weather resilience and climate change
supported by an evaluation of the resilience of rail infrastructure to
historical weather events and an awareness of potential impacts
from regional climate change projections.
The approach taken is consistent across all Network Rail’s Routes,
providing an opportunity to improve the future reliability of the
entire railway network and managing a railway fit for the future.
This work is being taken forward within each Route and will be
reported in the final Route Study document.
1.4.4 The Digital Railway
The Digital Railway is a rail industry-wide programme designed to
benefit Great Britain’s economy by accelerating the digitalenablement of the railway.
The scope of the Digital Railway vision is to be defined in the early
part of CP5. The business case framework will be aligned to the
Long Term Planning Process and supported by DfT. The real
challenge now facing the industry is to reach consensus on the
elements of the vision that can be accelerated, to build a roadmap
for how this can be realised, and to build the business case to
accelerate towards that vision. This will need to consider the
operational processes and people-related changes as well as
technology acceleration.
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The Digital Railway programme is setting out to build the industry
business case to accelerate the digital-enablement in several key
areas of the railway, namely:

•

Train operation – transforming the rolling stock landscape,
tariffs, journey sale and settlement, and potentially even the
franchise operating model. This is the ‘Digital Train Operator’

•

Capacity allocation – long-term network planning through to
sale of access to capacity in real-time. This is the ‘Digital System
Operator’

•

Passenger – simplifying journeys, from planning, purchase to
on-the day travel. This is the ‘Digital Passenger’

•

Infrastructure – digital assets, digital workforce and digital
operations, shown in this picture as the ‘Digital Asset Manager’

•

Stations and Interchanges – retail and transport hubs with key
interconnects to other modes of transport including driverless
electric cars. This is the ‘Digital Station’.

In most areas, work to develop technical capability is already
underway. The programme will seek to determine what is required
to align and accelerate different initiatives to bring them into a
single roadmap underwritten by the whole industry.
The output of the programme will be a business case to
Government, presented through the Initial Industry Plan in
September 2016.
However, these proposals are still at an early stage of development.
For the purpose of Wessex Route Study, only infrastructure
assumptions on changes to signalling have been examined where
digital railway could help achieve conditional outputs.

01 Background

November 2014

Network Rail Wessex Route Study Draft for Consultation

20

1.4.5 Interoperability

1.4.6 Congested Infrastructure

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
DfT web-site .

In the event that a declaration of congested infrastructure is made
pertaining to an element of infrastructure covered by this Route
Study, it is intended that a number of the, analyses, infrastructure
and service capacity improvement options or other relevant
material will be relied upon to meet as many of the resulting
capacity analysis and improvement planning obligations as
possible where these are set out in European Commission Directive
2012/34 and the Great Britain access and management
regulations.

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.
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. Network Rail
and the wider rail industry have sound practical experience in
applying the respective Regulations and associated Technical
Specification for Interoperability (TSI). The experience has been
used to good effect to:

•

demonstrate legal compliance with the requirements and
provide feed-back to government and the European Railway
Agency on practical issues of application

•

leveraging the benefits associated with the Interoperability
principles

•

developing plans to assess the full potential of an interoperable
network, including connectivity with continental Europe.

For works being carried out on the UK component of the TEN-T
network, European Union 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.

In CP5 it is anticipated that Redhill to Gatwick Airport, on the Sussex
route, will be withdrawn from the congested infrastructure
statement as Platform 7 at Gatwick Airport and Platform ) at Redhill
should provide the capacity required for the extension of most
services between Reading and Redhill to Gatwick Airport. This has
an effect on the services across the Wessex route.
1.5 Cross-Boundary Analysis
Services that run across more than one Route Study area are
considered in a separate “cross-boundary” workstream. This
workstream has developed and assessed options for crossboundary services (passenger and freight). The output from the
cross boundary analysis is a set of common assumptions that Route
Studies should adopt regarding cross boundary services.
Assumptions include the frequency and calling pattern of
passenger services and the frequency and operating characteristics
(e.g. gauge, speed, tonnage) of freight services.
The workstream may also specify options for cross-boundary
services to be examined in more detail in Route Studies, in order to
better understand the trade offs between cross boundary and other
services. The assumptions regarding cross-boundary services may
be revised from time to time based on feedback and analysis
completed in Route Studies.
Chapter 4 sets out the work carried out under the Cross-boundary
analysis in more detail.

01 Background

November 2014

1.6 LTPP Governance Arrangements
The LTPP is designed to be as inclusive as possible with contributions
encouraged both from the rail industry and wider stakeholders.
Overall governance responsibility for the process lies with the Rail
Industry Planning Group (RIPG) whose membership comprises:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Department for Transport (DfT)
Freight Operators
London Travel Watch
Network Rail
Office of Rail Regulation (ORR)
Passenger Focus
Passenger Transport Executive Group (PTEG)
Rail Delivery Group
Rail Freight Group
Railway Industry Association
Rail Freight Operators Association
Rolling Stock Leasing Companies
Transport for London (TfL)
Transport Scotland
Welsh Government

RIPG meets bi-monthly and provides strategic direction and
endorsement of the constituent publications of the LTPP process.
1.7 Route Study Governance Arrangements
A three tier structure for rail industry and wider stakeholder
dialogue has been established to oversee and help produce this
Wessex Route Study Draft for Consultation.
First, a Programme Board, chaired by the Alliance Managing
Director for Wessex with senior level representation from passenger
and freight train operating companies, Rail Delivery Group, TfL, DfT
and the ORR provides high level review and a forum to resolve any
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significant issues which the Working Group wish to remit to the
board for decision.
Second, a Working Group, chaired by Network Rail has a mandate to
discuss the study on behalf of the rail industry with other
stakeholders and a review of the ongoing work to develop them.
The Working Group is where 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 to funders for
Control Period 6 and for 2043 through publication of a Route Study
Draft for Consultation and Final Study.
The working group comprises representatives from the current Train
Operating Companies (both passenger and freight) who operate on
the route, Rail Delivery Group, Department for Transport, Transport
for London, Network Rail, and the Office of Rail Regulation (ORR) as
an observer.
Thirdly, a Regional Working 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 Authorities, Local Enterprise Partnerships, Department for
Transport, Airports and Freight stakeholders on the route.
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 Group. Where
industry input has been required, this has been augmented by
attendance or discussions with rail industry stakeholders.
As set out in Chapter 4, the Cross Boundary Working Group has
provided significant input to the work to set out the Cross Boundary
passenger and freight assumptions for the study to use.
Additionally, a number of one to one meetings with stakeholders
have been held to shape the proposals contained within this Wessex
Route Study Draft for Consultation.
Following publication of this document, the views of Wider
Stakeholders on the route will be taken into account in finalising the
Wessex Route Study.
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Figure 1.1 Wessex Route Study Governance Structure

Route Study
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Figure 1.1 shows the Governance Arrangements in diagrammatic
form.
1.8 Document Structure
The remainder of this document is structured as follows:

•

Chapter 2: Baseline including planned changes to infrastructure
and services describes the Wessex Route Study baseline
anticipated in 2019

•

Chapter 3: Interpreting the conditional outputs for the Route in
2043 identifies the established conditional outputs from the
Market Studies relevant to the Wessex Route Study

•

Chapter 4: Cross-Boundary analysis sets out assumptions for
passenger and freight flows that cross the Route Study boundary

•

Chapter 5: Making best use of the existing network – identifies
opportunities (and any associated trade-offs) to deliver
conditional outputs without further investment in the capability
of the network

•

Chapter 6: Control Period 6 – choices for funders outlines the
emerging strategy for the next control period

•

Chapter 7: Accommodating the conditional outputs – Choices
for funders presents the choices available to accommodate the
conditional outputs to 2043

•

Chapter 8: Consultation and Next Steps explains the process for
how you can respond to this Draft for Consultation.

This document has been published on behalf of the rail industry
exclusively on Network Rail’s website.

02 Baseline

This chapter details the geographic scope and
anticipated 2019 baseline for the Wessex Route
Study.
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2.1 Introduction
This chapter sets out the geographic scope of the area covered by
the Wessex Route Study as well as the baseline characteristics of
the route at the end of Control Period 5 (CP5), which runs from 2014
to 2019. The baseline therefore includes all schemes committed for
delivery by the end of CP5 and any planned changes to the
timetable or rolling stock allocation within that timeframe. Schemes
that are subject to the Enhancements Cost Adjustment Mechanism
process (ECAM) may alter the current assumed baseline. Longer
term projects that are currently being developed because they are
disruptive or expensive, but not necessarily committed, are
acknowledged in this chapter. As well as proposed schemes such as
HS2, the introduction of the European Train Control System (ETCS)
and European Rail Traffic Management System (ERTMS), large scale
renewals will also be acknowledged.
2.1.2 Geographic Scope
The geographic scope of this Route Study is illustrated in Figure 2.1.
This scope area includes all lines contained within Strategic Route C
as detailed in the Route Specification: Wessex; published on the
Network Rail website.
As can be seen in Figure 2.1 the scope area covers three key main
line routes: the South West Main Line (SWML) from London
Waterloo to Weymouth via Basingstoke and Southampton Central;
the Portsmouth Direct Line between Woking and Portsmouth
Harbour via Guildford; and the West of England Line between
Basingstoke and Exeter St Davids via Salisbury. Cross boundary
conditional outputs have been allocated to individual route studies
for development. The scope area is further characterised by
suburban routes to Reading, Weybridge, Aldershot and Windsor &
Eton Riverside via Richmond and Hounslow, known as the Windsor
Lines, and those to Shepperton, Kingston, Hampton Court,
Chessington South, Epsom and Guildford via Claygate, known as
the Main Suburban lines.
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There are several points on the network where the Wessex route has
a physical boundary with another route and/or Route Study.
Cross-boundary services that pass over these boundaries are
explained in Chapter 4 of this document.
2.1.3 Route Characteristics – the Route at end Control Period 5
(CP5)
This section outlines the infrastructure characteristics that are
included in the baseline position of the Wessex Route Study. Choices
for funders that this document proposes will be those required on
top of the infrastructure in place at the end of CP5, therefore March
2019. The baseline is therefore defined as today’s railway plus the
infrastructure that is committed for delivery in CP5. Infrastructure
committed in CP5 will include enhancement and renewal schemes.
Details of the schemes included in the baseline of the Wessex Route
Study are presented below. Further details of the HLOS specified
schemes and renewals volumes are available in Network Rail’s CP5
Delivery Plan, which can be accessed via the Network Rail website.
Network Operating Strategy
The Network Operating Strategy (NOS) is the strategy currently
being implemented by Network Rail to migrate operational control
of signalling into modern Rail Operating Centres (ROC) and through
the deployment of modern control systems. This offers significant
opportunities to reduce annual operating costs and deliver an
improved, more efficient railway.
The NOS also includes traffic management decision support tools to
facilitate real-time planning, prediction and conflict resolution.
Through utilisation of these tools controllers will be able to optimise
the use of existing infrastructure without impacting on
performance thus improving efficient control of the network.
The Wessex ROC will be located in the heart of the Wessex route at
Basingstoke and is due to be open from December 2014, with
signalling control migrations planned from 2015. Figure 2.2 details
the re-control areas associated with the NOS.
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Figure 2.1 Geographic scope area of the Wessex Route Study
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Figure 2.2 Signalling re-control areas
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Key operational control movements in CP5 are:

completed in CP5 include platform extensions at:

•

2016 – Poole to Wool panel, Yeovil Pen Mill and Dorchester signal
box

•

2017 – Salisbury – Exeter panel, Salisbury signal box, Woking and
Basingstoke

•

2018 – Eastleigh signal box, Feltham, Wokingham, Guildford,
Farncombe, Petersfield, Haslemere

•
•
•
•
•
•
•

The remainder of the Route will migrate into the ROC from CP6
onwards. The Route has aspirations to accelerate this migration
plan should the opportunity arise, either through technology
developments, or enhancements to the network. It should therefore
be noted that this programme of works is subject to change.
In addition to the changes included in CP5 further efficiencies has
been assumed for later control periods, in line with expected
signalling migrations into the ROC.

•
•
•
•
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Raynes Park
Ewell West
Berrylands
Earlsfield (platforms 2 & 3)
Kingston (platform 3)
Strawberry Hill (platforms 1 & 2)
Effingham Junction (platforms 1 & 2)

In addition to the above platform works the project will also include
alterations to Effingham Junction sidings to provide 10-car
operability.

CP6 – by 2023 – Brockenhurst signal box closes

Provision of a full 10-car capable main suburban network is reliant
on works included in the Wessex Capacity Programme. This
programme will reinstate the platforms in the former Waterloo
International Terminal (WIT) for domestic use and extend London
Waterloo platforms 1 – 4 to accommodate lengthened services.

CP8 – by 2029 – Bournemouth signal box closes

Wessex Capacity Programme

CP9 – by 2035 – Havant signal box closes

This CP5 project focuses on the delivery of additional capacity into
London Waterloo. The planned infrastructure changes have been
developed alongside a supporting Stagecoach South Western
Trains (SSWT) rolling stock plan.

CP6 – by 2023 – Wimbledon signal box closes

Again, it should be noted that this programme of works is also
subject to change at this time.
10-car South West Suburban Railway [Package 7]
By the end of CP5 the Wessex suburban network will be fully 10-car
capable; this builds upon CP4 works that saw platform lengthening
and the associated power supply upgrades on the Windsor Lines
[Package 9]. As described above the remaining works required to
provide 10-car capability on the Windsor Lines will be provided by
the Reading, Ascot to London Waterloo project.
Package 7 is concerned with 10-car capability on the main suburban
network and was instigated in CP4. Infrastructure works to be

In CP5 the scheme will provide infrastructure to support:

•
•

10-car main suburban services

•

the potential provision of additional Main Line services in the
busiest hour

•

additional station capacity where required

up to 20 trains per hour (tph) Windsor Line services in the busiest
hour
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In Control Period 4 (CP4) platform 20 at Waterloo International
Terminal (WIT) was reinstated, facilitating additional peak hour
services to run. Within CP5 the Wessex Capacity Programme will
fully reopen all platforms at Waterloo International, (platforms 21
– 24), and remodel the tracks from Clapham Junction serving
Waterloo International. The project re-opens platforms at
Queenstown Road and segregates the Windsor Line and Main Line
services on the approach into Waterloo to provide additional
capacity. In addition to the works between Clapham Junction and
Waterloo an additional turnback facility is being provided at
Hounslow to enable 20 tph capacity on the Windsor Lines where the
additional capacity is required.
Within Waterloo Station itself platforms 1 – 4 will be extended to
allow the operation of 10-car main suburban services. The existing
track layout serving platforms 1 – 8 will be remodelled to
accommodate this within the existing land boundary.
Station congestion has been identified at a number of identified
stations, most notably Vauxhall, Clapham Junction, Wimbledon,
Surbiton, and Richmond.
Improvements to reduce or manage station congestion are being
developed for delivery within CP5. It is currently envisaged that
these works will include an additional footbridge at Wimbledon to
ease platform and staircase congestion, subway and bridge works
at Clapham Junction, and general congestion relief works at other
identified stations. The project will also deliver improved access and
interchange solutions between WIT and Waterloo Station. In
addition improved vertical circulation for onward journeys from
Waterloo Station will be delivered.
To support potential additional mainline services the scheme will
develop a solution for grade separation at Woking Junction and
infrastructure changes at Clapham Junction. Solutions to
constraints at these locations will provide an incremental step
towards meeting the capacity gap on the Wessex route. The
delivery of grade separation at Woking Junction will form part of
the choices for funders stated for CP6, see Chapter 6.
As well as physical infrastructure interventions, working with the
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operator, the project will support the delivery of a Connected Driver
Advisory System (C-DAS) and Traffic Management solutions to
provide up to four main line services per hour into Waterloo.
Feltham Re-signalling
This is a renewals driven scheme to replace life expired signalling
equipment in the Feltham signalling area. It will also deliver the
re-control of the Feltham and Wokingham signalling areas to the
new Rail Operating Centre (ROC) in Basingstoke.
A large scale re-signalling scheme such as this provides a once in 35
year (the lifespan of signalling assets) opportunity for the efficient
delivery of infrastructure enhancements.
Enhancements being considered as part of the scheme include:

•

S & C alterations and bi-directional working between Richmond
and Twickenham

•

Kingston turnback facility from the down platform towards
Wimbledon

•
•

turnback signal at Fulwell

•
•
•
•
•

turnback facility at Feltham

two turnback facilities, S&C alterations and bi-directional
working at Staines
turnback facility at Kew Bridge
turnback facility at Virginia Water
crossover powered with a main aspect signal at Bracknell
signal sighting speed issue solution at Chertsey

It should be noted that re-signalling schemes of this size are
developed and delivered over more than one control period and it is
for this reason that the list of enhancements detailed above is yet to
be finalised and funding agreed. Through this project there is an
opportunity to deliver 12-car passive provision for potential future
train lengthening schemes where it is efficient and appropriate to
do so.
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Figure 2.3 highlights the proximity of the Feltham Re-signalling and
Reading 10-car schemes. Due to this overlap there are opportunities
to provide delivery integration to more efficiently manage costs,
disruption and track access.

In addition to these proposed enhancements to the infrastructure
the scheme will also address the closure of level crossings, where it is
efficient to do so, and improved level crossing operation through the
introduction of technical solutions such as MCB-OD (Manually
Controlled Barrier with Obstacle Detection) crossing technology.

Figure 2.3 Overlap of Reading 10-car and Feltham Re-signalling schemes
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West
Byfleet

Feltham Re-signalling Project
Wokingham Signal Box Re-Control
Reading, Ascot to London Waterloo 10-car
(including power supply works)
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Reading, Ascot to London Waterloo Train Lengthening

South London High Voltage (HV) Power Upgrade

Both the South West Main Line RUS (published March 2006) and
the London & SE RUS (published in July 2011) recommended that to
meet the capacity gap on the Windsor Lines the route between
Reading, Ascot and London Waterloo should be 10-car capable thus
enabling the operation of longer trains.

Power upgrades are often required when a capacity enhancement
project is delivered to provide the traction power to operate
additional services. In CP5, across the south London area (South
East and Wessex routes), there are a number of changes to services
including frequency, length and rolling stock type that will
necessitate this additional traction power.

In line with these recommendations a scheme to enable 10-car
capability has been specified in the CP5 Delivery Plan. The scope
area of this scheme can be seen highlighted in Figure 2.3. This
scheme is scheduled to deliver 10-car capability in CP5 and is
aligned with proposed rolling stock plans.
The scheme will provide infrastructure and operational
interventions to allow the use of 10-car trains on the route between
Reading, Ascot and London Waterloo as well as for suburban
services originating on the lines through Chertsey and Camberley.
These interventions will include physical works to extend platforms
and any associated changes to other assets. In the case of stations,
within the scope area, that are lightly used or where infrastructure
interventions would be unsuitable the project will seek to utilise
Automatic Selective Door Opening (ASDO).
Wessex Traction Power Supply Upgrade
The provision of 10-car capability between Reading, Ascot and
London Waterloo, as detailed previously, will necessitate the
requirement for additional traction power on this route. In addition
to the main route between Reading and London Waterloo this
project will also address works to permit the operation of 10-car
trains between Ash Vale and Ascot.
To deliver 10-car capability a number of packages of work have
been identified:

•
•
•

High Voltage (HV) Feeders Aldershot area
Virginia Water to Reading upgrade works
Isleworth / Bedfont upgrade works

These work packages are in addition to the power upgrade works
and future strategy identified as part of the South London High
Voltage (HV) Power Upgrade.

Specifically for the Wessex route the project identified a package of
work at Wimbledon to upgrade the grid point. This package will look
at providing resilient traction power that is sufficient for all capacity
enhancements through CP5 and CP6 as well as later control periods
were it is efficient and value for money to do so. It is also proposed
that the Wimbledon grid site should be linked to the New Cross grid
site to enable more efficient resilience measures to be provided
should either grid site not be able to provide power.
Electric Spine
A rolling programme of electrification will create an ‘Electric Spine’
for a high capacity passenger and freight electric corridor running
from the south coast through Basingstoke, Oxford, Leamington
Spa, Coventry and Nuneaton to the West Midlands and the North
West. In addition, the programme will provide connectivity via the
East West Rail link from Oxford to Milton Keynes for the West Coast
Main Line (WCML) to the North and Scotland, and to Bedford for
the Midland Main Line to the East Midlands and South Yorkshire.
The Department for Transport’s (DfT) key driver for the programme
is to improve regional and national connectivity and links to ports
and airports for both passengers and freight in support of economic
development. A key element of this is increasing the amount of the
network to be electrified to create a ‘critical mass’ that facilitates
the operation of electric, rather than diesel trains.
To this end, the DfT have said that they would like to create an
electrified network which:

•
•

improves rail industry efficiency and value for money
improves connectivity by reducing journey times, increasing
train carrying capacity and creating new through journey
opportunities
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•

improves connectivity to the ports thereby making rail freight
more competitive

•

reduces the environmental footprint of rail

The current working assumption for Wessex is the delivery of
electrification between Southcote Junction and Basingstoke during
CP5, as outlined in the CP5 Delivery Plan. The development of DC to
AC electrification between Basingstoke and Southampton Central
possibly including the Andover diversionary route is currently
assumed for CP5 with delivery in CP6.
Freight Train Lengthening
The Freight Route Utilisation Strategy (Freight RUS) published in
March 2007 identified the corridor from Southampton to the West
Midlands and WCML as having a gap in freight capacity. The Freight
RUS stated that this gap was as a consequence of the forecast
growth in intermodal traffic.
The line from the Southampton area, that forms part of the SWML,
is designated as one of the core lines of the Strategic Freight
Network. The line was gauge cleared for W10 in Control Period 4
(CP4) to allow the more efficient transfer of intermodal traffic along
the route.
To further enhance the network for freight traffic the Freight Train
Lengthening project was instigated. This project will facilitate the
operation of freight trains of up to 775 metres in length from the
Port of Southampton to the West Midlands and West Coast Main
Line (WCML).
The increase in length to 775 metres will increase the capacity of
existing trains by around 20 per cent and will reduce the unit cost of
container haulage by rail. In addition, more efficient use of existing
train paths could be used to cater for growth.
The project will deliver the following interventions, by the end of
CP5:

•
•
•

Wallers Ash – extended Up and Down loops
Eastleigh – extension of the Up Slow line
Southampton Maritime – extended reception sidings
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Southampton Western Docks – extended Down docks branch

Eastern Docks
Growing demand from both UK automotive manufacturers and
automotive logistics providers for an efficient rail freight service to
Eastern Docks has led to pressure for delivering more and longer
trains.
To provide the ability to run longer trains out of the Eastern Docks at
Southampton this scheme will address the lack of adequate
standage for up direction, outbound, freight trains leaving the
docks with a length up to 685metres.
A further short signal section will be constructed to enable trains
that are 685 metres of length to be forward routed clear of Chapel
Road Automatic Open Crossing. The additional standage will result
in trains no longer being required to reform at Eastleigh Yard
reducing conflicts on the main line. Trains will depart from
Southampton Eastern Docks in one complete train rather than as
two portions, resulting in a more efficient train operation and a
reduction in freight trains and associated light engine movements
between Eastleigh and Southampton Eastern Docks. Subsequently
this will also mean additional services can be operated out of
Southampton Eastern Docks due to a reduction in train paths
needed for current services.
Andover Freight Diversionary Route
In CP4 W10 gauge enhancement works were delivered on the line
between Southampton and Basingstoke, and forward on to the
West Coast Main Line (WCML). This facilitated the operation of
intermodal freight trains that could carry 9ft 6in containers. The
increase in popularity of this size of container necessitated the use
of ‘Well’, ‘Lowliner’ or ‘Pocket’ wagons. These types of wagon are
different to standard wagons in that they allow the container to sit
lower and therefore do not require gauge works to carry 9ft 6in
containers.
A standard wagon’s carrying capacity is 60 feet and therefore
allows each wagon to carry a 40 feet and a 20 feet container; two
30 feet containers; or three 20 feet containers. ‘Well’ and other
similar wagons only have a 40 feet carrying capacity and therefore
can only carry one 40 feet container; one 30 feet container; or two
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20 feet containers.
In addition to the work on the SWML the diversionary route via
Romsey and Andover has been enhanced in CP4 to W10 gauge. This
allows the route to be used by standard wagons with 9 ft 6 in
containers when the SWML is closed. In CP5 the route will be further
enhanced to increase the gauge to W12, the Network Rail standard
where feasible and efficient.
2.1.4 Service Characteristics – the Route in Control Period 6 (CP6)
During CP5 the schemes described previously will facilitate the
introduction of additional passenger and freight services through
enhancement of the capability and capacity of the route.
Passenger services: Main Line
There are a number of constraints on the three main line routes into
and out of London Waterloo that inhibit an increased level of
service on these lines in CP5. Large scale investment over a number
of control periods is required to address these capacity constraints
in an affordable and value for money way. No one intervention is
capable of addressing this capacity gap on the main lines in CP5 or
beyond so it is necessary that a number of incremental steps are
taken to achieve this.
In CP5 the first such step is the introduction of C-DAS and Traffic
Management technology, currently being assessed for its suitability
through the Wessex Capacity Programme. It is suggested that up to
an additional four trains per hour could be accommodated on the
main lines into London Waterloo through implementation of these
technical solutions. For the purposes of this Route Study it is
assumed that this will provide up to two trains per hour until the
Wessex Capacity Programme is progressed further it is unclear
whether all additional services can be delivered in this way.
To facilitate the termination of these potential additional services
at London Waterloo the full re-opening of Waterloo International
Terminal platforms and the subsequent availability of more
platforms for main line working is essential.
These potential additional services will provide much needed
capacity relief on the Portsmouth Direct Line from Guildford and
Haslemere, and for services originating in the Hook and Basingstoke
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areas on the SWML. In terms of peak capacity this will see between
24 trains per hour and 26 trains per hour main line services arriving
at London Waterloo in the busiest hour. There is no intention to
deliver any increase in service on the West of England Line in CP5.
Passenger services: Windsor Lines
Through the re-instatement of Waterloo International Terminal
platform 20 in CP4 the Windsor Lines currently have capacity for 16
trains per hour. In the busiest peak hour 15tph operate.
Capability for a further four trains per hour will be provided for in
CP5 through the full re-opening of Waterloo International Terminal
and the segregation of the Main Line and Windsor Lines at
Queenstown Road. This will increase the capability of the line to 20
trains per hour although it is currently envisaged that only 18 trains
per hour operate in CP5, through an additional two services via the
Hounslow Loop.
The key constraint of level crossing down time on the line via
Richmond prevents any services being routed this way without
further invention in future control periods. Therefore for this Route
Study it is assumed that the additional four trains per hour, to make
20 trains per hour in the busiest hour, are routed via the Hounslow
Loop and not Richmond.
Passenger services: Main Suburban
CP5 will see the completion of work to enable the operation of
10-car main suburban services into London Waterloo through the
extension of platforms 1 – 4. Provision of 10-car capability will
provide the capacity required in CP5 to meet the current gap.
Therefore there is no increase, in CP5, to the number of services
above the 18 trains per hour that are currently accommodated into
London Waterloo.
Freight services: All Wessex lines
Enabling rail freight to expand and thrive is a key responsibility of
the rail industry, and will contribute towards rail playing its part in
supporting economic recovery and long term sustainable growth.
Accepted freight forecasts for the rail industry are those developed
as part of the Strategic Freight Network (SFN) by freight operators,
Network Rail and other industry stakeholders.
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Forecasts were developed for 2019 and in summary show
substantial growth in inter-modal freight from ports, a gradual
decline in coal traffic as coal forms a smaller part of the UK’s power
generation mix and modest growth in other commodities, such as
aggregates for the construction industry.

There are significant automotive freight flows between Halewood /
Castle Bromwich / Morris Cowley and Southampton Eastern Docks.
The main route of these flows is via Reading, Basingstoke and the
SWML but some services are also routed via Westbury and Salisbury
too.

As shown in Figure 2.4 there are significant freight flows and sites on
and through the Wessex route. The area around Southampton is a
key centre from which freight flows radiate with terminals at
Southampton Western and Eastern Docks, Southampton Maritime
Terminal and Millbrook Freightliner Terminal. As previously noted
inter-modal freight flows will see considerable growth and it is the
SWML route between Southampton and Basingstoke, which was
cleared for W10 clearance in CP4, which will accommodate the
majority of this growth.

Another key market for freight on the Wessex route is the
transportation of aggregates. Flows from the Mendip quarries
transport aggregates to sites at Eastleigh, Botley, Fareham,
Tolworth and Woking. Sand is transported from Wool to various
locations including Southampton Maritime Terminal.

Also important for inter-modal flows is the diversionary route via
Laverstock Junction and Andover that allows freight movements to
continue should the SWML be unavailable. W8 cleared traffic flows
utilise routes from Southampton via Salisbury and Westbury as well
as via Woking, Chertsey and Kew East.

Petroleum flows operate to/from the oil refinery at Fawley, including
traffic from the oil terminal at Holybourne (off the Alton Line).
Ministry of Defence (MoD) traffic passes through the route to
terminals at Marchwood, Ludgershall and Warminster. There is also
considerable rail infrastructure activity on the route to sites such as
Eastleigh Yard.
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Figure 2.4 Key freight routes and terminals on the Wessex route

LONDON
WATERLOO

WINDSOR &
ETON RIVERSIDE
Datchet

Isleworth

Sunnymeads

Hounslow

Wraysbury

Feltham

STAINES

Key

READING

Occasional use
Up to 5 paths per day
Above 5 and up to 10 paths per day

Winnersh

Above 40 paths per day

Mortimer

Sunningdale
Bracknell

Wokingham

No timetabled freight paths

ASCOT

Martins
Heron

Crowthorne

Winchfield

Fleet

Yeovil Junction

Templecombe

SALISBURY

Grateley

Whitchurch

Tisbury

Axminster

Farnham

Dean

Feniton

Mottisfont & Dunbridge

Whimple
Pinhoe

Chandlers
Ford

Romsey

Exmouth
Jn

Southampton
Airport Parkway
Swaythling
St Denys
Totton
Ashurst New Forest

SOUTHAMPTON
Redbridge Millbrook

Beaulieu Road
BROCKENHURST

Hamworthy

Parkstone

POOLE

Wool
Moreton
Dorchester South
Upwey
WEYMOUTH

BOURNEMOUTH Christchurch

Branksome

Pokesdown

New
Milton
Hinton
Admiral

Bentley

Winchester

ALTON

LYMINGTON PIER

CLAPHAM
JUNCTION

Queenstown Road

Raynes Park
Motspur Park

Malden
Manor

Worcester Park

SURBITON
Tolworth

Stoneleigh

Chessington
North

Ewell West

CHESSINGTON
SOUTH

Hinchley
Wood
Claygate

EPSOM

LEATHERHEAD

Clandon
London
Road
(Guildford)

GUILDFORD
Farncombe

Horsley

Shalford

Effingham
Junction
REDHILL

Chilworth

Godalming

Bookham

Dorking West

Gomshall

Dorking
(Deepdene)

Betchworth
Reigate

Milford

Shawford

Witley

EASTLEIGH

Haslemere

Hedge End

Liphook

Botley

Liss

Bitterne
Woolston
Sholing
Netley
Hamble

Petersfield

Swanwick

Bursledon

Lymington Town

New
Malden

Berrylands

Cobham & Stoke
D’Abernon

Worplesdon

Wanborough

Aldershot
Micheldever

Honiton

Holton
Heath
Wareham

ASH

BASINGSTOKE

Overton

Andover

Ash Vale

WIMBLEDON

Oxshott

WOKING

North
Camp

Hook
Gillingham

West
Byfleet

Brookwood

Putney
Earlsfield

Vauxhall

Norbiton

HAMPTON
COURT

Byfleet & New Haw

Farnborough
LUDGERSHALL

Mortlake

Teddington
Hampton Wick
Kingston

Esher
Hersham
Walton-onThames

Addlestone

Frimley

Farnborough North

St Margarets

Thames Ditton

Camberley

Blackwater
Bramley

SHEPPERTON

Chertsey

Bagshot

Sandhurst

Sherborne

Whitton

Fulwell
Hampton
Kempton Park
Sunbury
Upper
Halliford

Longcross

Winnersh
Triangle

LONDON
VICTORIA

Strawberry Hill

Virginia Water

Earley

Brentford

Kew
Chiswick
Bridge
Barnes Bridge
RICHMOND North
Wandsworth
Barnes
Town
Twickenham
Sheen

Egham

Reading West

Above 10 and up to 40 paths per day

Ashford

Syon Lane

Portchester

FAREHAM

Cosham

Rowlands
Castle

Bedhampton

HAVANT
Hilsea
Fratton
Portsmouth & Southsea
PORTSMOUTH
HARBOUR

Key
Container / Intermodal traffic
MoD / Military traffic
Oil traffic
Construction / Aggregates traffic
Railway infrastructure traffic
Freight marshalling yard
Strategic freight site
Automotive traffic

33

02 Baseline

November 2014

Network Rail Wessex Route Study Draft for Consultation

34

2.1.5 Route Characteristics – the longer term to 2043

Improving Connectivity

There are a number of complex schemes that are already in
development that meet the longer term planning horizon of 2043.
These schemes are taken into account in the baseline position as it
is envisaged that they will, in some form, be delivered within the
timeframe of this route study.

Network Rail has been working on a project examining a different
approach to planning the network and services that can operate,
based on other European countries, such as Switzerland. A separate
consultation will be published on this concept in November 2014 on
the Network Rail website to gain feedback in the value of this
approach and where it could be applied across the network.

High Speed Two (HS2)
High Speed Two (HS2) is the high speed line that will run from
London Euston to a new station in Birmingham and on to
Manchester and Leeds via a new station at Old Oak Common, west
London. It is proposed that HS2 will be operational by 2026. It is
therefore conceivable that demand for connectivity from the
Wessex route to HS2 will grow as the project progresses. This study
will therefore take account of potential future requirements for links
from both the SWML and the suburban network. The Sussex Route
Study has assessed the impact of a potential connection from the
West London Line (WLL) to Old Oak Common (OOC). If
implemented this would necessitate passengers interchanging at
Clapham Junction from both the Sussex and Wessex Route.
Southern Rail Access to Heathrow
The DfT have remitted a study into the potential benefit of access
to Heathrow Airport from the Wessex route, otherwise known as
‘Southern Rail Access to Heathrow’. No options have been
developed at this early stage from the Southern Access Study.
However, as the Route Study is being developed in parallel both
studies will take account of each other.
Crossrail 2
Proposals have been put forward and a route safeguarded for a
potential Crossrail 2 scheme that would connect the south west of
London with the north east of London. This is looked at in more
detail as a ‘choice for funders’ in this route study. The potential for
Crossrail 2 as well as the current congestion at Clapham Junction
have seen the instigation of a master plan at Clapham Junction
Station. This examines potential development options for both
passenger capacity and the operational track layout.
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3.1 Interpreting the Conditional Outputs
The suite of Market Studies established during 2013 articulated a
number of ‘conditional outputs’ in consultation with the rail
industry, funders, local authorities and other interested parties. The
conditional outputs established by the Market Studies are aligned
to a number of strategic goals for the transport sector, which are,
supporting and stimulating sustainable economic growth, reducing
the impact of travel and transport on the environment, and
improving the quality of life for communities and individuals.
These conditional outputs describe the service which the rail
industry aspires to deliver over the longer term, and cover (amongst
other things):

•

the level of rail capacity required to accommodate increasing
demand from passenger and freight users

•

the level of rail connectivity linking towns and cities across Great
Britain (for example, the frequency of train services, journey
times, and the provision of direct journeys which do not require
an interchange).

These outputs are conditional on being deliverable in a manner
which represents value for money and is affordable to funders.
The Wessex Route Study considers strategies to deliver these
conditional outputs over a 30 year planning horizon, to 2043. The
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length of this planning horizon reflects, in part, the longevity of rail
infrastructure assets and investments. It also enables the rail
industry to plan the network in the context of major schemes, some
of which will take decades to complete, most obviously High Speed
2 (HS2).
Consistent with this longer term plan, the Wessex Route Study also
identifies the conditional outputs which are considered a priority for
Network Rail’s next Control Period (CP6, commencing in April 2019),
thus providing funders with choices for the next High Level Output
Statement (HLOS) for rail.
The following sections (3.2 to 3.6) translate the high level
conditional outputs established through the Market Studies into a
set of conditional outputs specific to the Wessex Route. The
conditional outputs have been drawn from all of the Market Studies,
with the London and South East, Long Distance and Freight Market
Studies being the most relevant to the Wessex Route. All conditional
outputs considered by the Wessex Route Study are identified by a
unique conditional output reference number.
3.2 Providing sufficient capacity for rail passengers
3.2.1 Conditional outputs from the Market Studies
The London and South East Market Study established a conditional
output to provide sufficient capacity for rail passengers travelling
into central London during peak hours, taking into account
anticipated growth in the market.

Table 3.1 Anticipated increase in the number of rail passengers travelling to central London during peak hours (2011 to 2043)
Windsor Line services

37%

Main Line suburban services

40%

Main Line long distance services

40%

Source: London and South East Market Study, Network Rail, October 2013
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For capacity planning purposes, the Wessex Route Study considers
the provision of passenger rail services arriving at London Waterloo
during the weekday morning peak between 0800 and 08591. This
broadly corresponds to the busiest period, although the ‘high peak’
on longer distance services arriving at London Waterloo occurs
slightly earlier.
The morning peak period at London Waterloo is typically more
intense than the evening peak period, with a greater number of
passengers travelling during the busiest hour. As a result a greater
level of on-train capacity is required during the morning peak. For
long term planning purposes, the Route Study assumes that the
strategies identified to accommodate demand during the morning
peak will also be sufficient for the evening peak. At stations, the
Route Study considers capacity during both the morning and
evening peak periods.
The economic geography of commuter markets in London and the
South East is such that the rail industry’s resources (for example, the
amount of rolling stock leased) are typically determined by the size
of the peak market into central London. Once deployed, these
resources generally provide sufficient rail capacity for the smaller
commuter markets into other towns and cities situated on radial
routes into London. For long term planning purposes, the Route
Study assumes that the level of capacity provided into London
Waterloo during peak hours will also be sufficient for commuter
markets into (for example) Portsmouth, Southampton,
Bournemouth, Basingstoke, Winchester and Reading. Rail services
within the Exeter travel-to-work area are considered by the Western
Route Study.
In the context of peak capacity, the longer term conditional outputs
for 2043 are stated in Table 3.2 (conditional outputs CO1, CO2 and
CO3). A further three conditional outputs (CO4, CO5 and CO6) are
also considered, to inform funder’s choices for the next Control
Period starting in 2019.
1 For planning purposes train arrival times are taken from the working
timetable (WTT). For some Wessex train services, the arrival time at
London Waterloo shown in the public timetable may differ slightly
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Table 3. 2 Conditional outputs
Conditional Output
Reference

Conditional output

CO1

To provide sufficient capacity for passengers
travelling into central London during peak
hours, taking into account anticipated growth
over the period to 2043 – Windsor Line
services

CO2

To provide sufficient capacity for passengers
travelling into central London during peak
hours, taking into account anticipated growth
over the period to 2043 – Main Line suburban
services

CO3

To provide sufficient capacity for passengers
travelling into central London during peak
hours, taking into account anticipated growth
over the period to 2043 – Main Line long
distance services

CO4

Consistent with the longer term strategy
identified to meet CO1, to provide sufficient
capacity for passengers travelling into central
London during peak hours, taking into account
anticipated growth to the end of Control
Period 6 (2024) – Windsor Line services

CO5

Consistent with the longer term strategy
identified to meet CO2, to provide sufficient
capacity for passengers travelling into central
London during peak hours, taking into account
anticipated growth to the end of Control
Period 6 (2024) – Main Line suburban services

CO6

Consistent with the longer term strategy
identified to meet CO3, to provide sufficient
capacity for passengers travelling into central
London during peak hours, taking into account
anticipated growth to the end of Control
Period 6 (2024) – Main Line long distance
services
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3.2.2 Interpretation of conditional outputs CO1 to CO6

for standing passengers making short trips. A short trip is typically
defined by funders as a journey of up to 20 minutes.

3.2.2.1 Windsor Line services
The Windsor Lines effectively provide a four-track railway between
London Waterloo and Barnes, where the two principal routes from
London branch; the route via Richmond, and the route via
Hounslow.
There are currently 15 train services arriving at London Waterloo
during the high-peak hour operating over the Windsor Lines. All of
these services are operated by eight-car rolling stock, providing a
total of 120 passenger vehicle arrivals during the high peak. The
capacity provided by these services is summarised in table 3.3.1
For planning purposes, the capacity provided by Windsor Line
services is defined by the number of seats, plus a further allowance

Capacity for standing passengers on Wessex suburban services is
currently calculated assuming a minimum of 0.25m2 of floor space
per standing passenger (which is equivalent to a maximum of four
passengers per m2), and the internal layout of Class 455 rolling stock
(and in future Class 456 and 458 rolling stock) has been specifically
designed for this level of capacity.
For most train operators the standing capacity is based upon
0.45m2 of floor space per standing passenger, although other
crowding standards are used, including 0.35m2 of floor space per
standing passenger on some Southeastern and London Overground
services.

Table 3.3 Existing high peak Windsor Line capacity into London Waterloo
Number of train
services

Passenger vehicles per
train

Total passenger
vehicles

Average capacity per
passenger vehicle

via Richmond

11

8

88

1171 (16 vehicles)
1292 (40 vehicles)
1543 (32 vehicles)

via Hounslow

4

8

32

1171

3,750

Total

15

-

120

-

15,650

Route

37

Total capacity
11,950

8-car Class 450 rolling stock with 540 Standard seats (arranged as 3+2 seating) plus standing capacity for 392 passengers based upon 0.25m2 of floor
space per standing passenger. No First accommodation provided
2
8-car Class 458 rolling stock with 522 Standard seats (arranged as 3+2 seating), 46 First seats, plus standing capacity for 462 passengers based upon
0.25m2 of floor space per standing passenger
3
8-car Class 455 rolling stock with 472 Standard seats (arranged as 2+2 seating) plus standing capacity for 760 passengers based upon 0.25m2 of floor
space per standing passenger. No First accommodation provided
1

1
South West Trains commenced deployment of 10-car trains on the
Windsor Lines whilst the Wessex Route Study – Draft for Consultation was
being prepared. The extra capacity provided by these 10-car services is not
reflected in table 3.3, but this capacity is taken into account by the strategy.
10-car class 458s, which will be operating many services on the Windsor
lines within the next 12 to 18 months, will have 540 seats and a total
capacity for 1,394 passengers
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Over 13,000 passengers currently use Windsor Line services to
access central London during the high peak hour, measured at the
busiest point on the route approaching Clapham Junction station.
The number of passengers is forecast to increase to over 17,500 by
2043, principally as a result of higher levels of employment
anticipated within central London.
Whilst the number of passengers currently using Windsor Line
services during the high peak is less than the total capacity for
planning purposes, passengers’ perception of the route is one of
being crowded. This is best illustrated by the National Rail
Passenger Survey which reports that only one-third of passengers
who use Windsor Line services during peak hours rate the attribute
of the service “Sufficient room for all the passengers to sit / stand”
as being either satisfied or good (table 3.4), a proportion which is
below the average for the London and South East rail sector as a
whole. This suggests that two-thirds of peak passengers are less
than satisfied with the level of capacity currently provided, a figure
which is likely to be even greater during the high peak hour.

38

There are several factors contributing to the perception of a
crowded railway. In Spring 2013 two high peak Windsor Line
services, both operating via Hounslow, were typically loaded to a
level significantly in excess of planning capacity between Barnes
and Vauxhall see figure 3.1. These two services between them carry
roundly 20 per cent of all high peak passengers using the Windsor
Lines, many of whom will be standing at a density in excess of four
passengers per square metre for some part of their journey.
A further eight high peak Windsor Line services have been observed
to leave passengers behind on departure from some stations (whilst
the railway was operating punctually and reliably) either because
passengers were unable to board, or because they preferred to wait
for a later service (possibly because the train was not calling at their
destination). Stations on the Windsor Lines where some passengers
do not board busy trains include Putney, Richmond, Twickenham
and Wandsworth Town, and passengers left behind are adding to
platform congestion at these stations.

Table 3.4 Proportion of passengers satisfied with capacity provided on Windsor Line services
Route

% of passengers saying satisfied or good - (AM
& PM) peak passengers

% of passengers saying satisfied or good - all
passengers (peak and off-peak)

South West Trains – London1

34%

60%

South West Trains – Reading / Windsor2

29%

65%

London and South East sector

42%

64%

-

66%

National Rail

Source: National Rail Passenger Survey 2013 (Passenger Focus, Spring & Autumn 2013 waves combined)
1
Journeys starting from stations between Clapham Junction and London Waterloo (inclusive). This includes passengers using Windsor and Main Line
suburban services, and as a result is not entirely specific to Windsor line services
2
Journeys starting from stations on the routes to Reading & Windsor, west of and including Wandsworth Town
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Many of the train services observed to leave passengers behind are
loaded (on average) to a standing density below the current
planning standard of four standing passengers per square metre of
floor space. In part, this is because passengers do not always
distribute evenly throughout the entire length of a train, as a result
some passengers are unable to board the busier front of the train in
the morning peak (which is closer to the main concourse at
Waterloo), whilst spare capacity is available towards the rear of the
train. As a result, encouraging passengers to board trains more
evenly can help to accommodate further growth.

Whilst some standing passengers may be able to obtain a seat
before central London due to the churn of passengers on and off
trains at intermediate stations, many have to stand at least as far
as Clapham Junction, if not all the way to London Waterloo.
On services via Hounslow, passengers are typically having to stand
from Chiswick (29 minutes from London Waterloo), and sometimes
from as far as Isleworth (40 minutes from London Waterloo). On
services via Richmond, standing is commonplace from Whitton (30
minutes from London Waterloo), whilst on some services
passengers are standing from as far as Staines (42 minutes from
London Waterloo).

In total, the proportion of passengers unable to board busy trains,
or who prefer to wait for a later train, is relatively small, less than
two per cent of all high peak Windsor Line passengers see table 3.5.
Some passengers on high peak Windsor Line services also have to
stand for a period of time in excess of funder’s 20 minute guideline.
Figure 3.1 highlights the train services where this currently occurs.

Table 3.5 Passengers observed not boarding busy trains
Station

39

Number of high peak services leaving
passengers behind

Approximate number of passengers left
behind by high peak services

Putney

7

90

Richmond

2

20

Twickenham

2

10

Wandsworth Town

5

60

Total

10

180

Source: Network Rail observations, Spring 2014. No observations were taken at Clapham Junction station (where left behinds are also known to occur)
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0727
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Loop trains departing Waterloo

0645

Figure 3.1 Passenger loads on high peak Windsor Line services (2013/14) (Source: South West Trains Automated Passenger Count data and Network Rail observations)
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Network Rail and South West Trains are currently investing in the
capability of the network and additional rolling stock, and as a
result extra high peak capacity is planned for the Windsor Lines in
the current Control Period (Control Period 5, 2014 to 2019).
This investment will enable all Windsor Line services to be
lengthened from the current maximum of eight-vehicles per train to
a maximum of 10-vehicles per train. Additionally, the number of
services in the high peak hour is planned to be increased from 15 (at
present) to 18 by the end of CP5 (along with extra services during
shoulder peak hours). One of these extra high peak services is
planned to operate from the Reading line via the Richmond route.
Due to the need to avoid excessive level crossing down time and
other network capacity issues on the Richmond route, the other two
services in the high peak (taking the total number of services to 18)
are planned to operate via Hounslow.

The Route Study’s assessment is that the extra capacity which is
planned for the Hounslow route by 2019 should be sufficient to
meet this route’s 2043 (and therefore 2023) conditional output for
capacity, conditional outputs CO1 and CO4 refer. Should this not be
the case, chapter 5 – “Making best use of the network” – describes
how further capacity, over and above that planned for 2019, can be
deployed via Hounslow without further investment in the capability
of the network.
For the route via Richmond, the Route Study’s assessment is that an
additional 24 vehicles, over and above the extra capacity already
planned for 2019, is required in the high peak hour to meet the 2043
conditional output for capacity (conditional output CO1). However,
based upon industry’s existing plans and the anticipated rate of
growth in the market, this extra capacity is not currently considered
a priority for CP6.

As a result, the overall amount of high peak capacity into central
London from the Windsor Lines is planned to increase by roundly 50
per cent by 2019. Capacity via Hounslow will increase by a greater
proportion, roundly 90 per cent, whilst capacity via the Richmond
route will increase by roundly 35 per cent see table 3.6.

Table 3.6 Approximate additional high peak capacity planned for the Windsor Lines by 2019
Route
via Richmond

Current high peak services
11 x 8-car

41

2019 high peak services
12 x 10-car

Approximate increase in
capacity by 2019
36%

vis Houndslow

4 x 8-car

6 x 10-car

88%

Twickenham

15 x 8-car

18 x 10-car

50%
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The Route Study recommends that the timing of the next capacity
intervention is reassessed during CP6, once the full impact of the
extra CP5 capacity becomes clear.

Table 3.7 Assessment of passenger capacity conditional outputs on Windsor Line services
Conditional output
reference
CO1

Description

Assessment of capacity required

To provide sufficient capacity for passengers travelling
into central London during peak hours, taking into
account anticipated growth over the period to 2043 –
Windsor Line services

Via Hounslow
The capacity already planned for 2019 will be sufficient to meet this
conditional output
Via Richmond
Additional 24 passenger vehicles during the high peak hour. Route to
be reassessed during CP6 to determine timing of next intervention

CO4

Consistent with the longer term strategy identified to
meet CO1, to provide sufficient capacity for passengers
travelling into central London during peak hours, taking
into account anticipated growth to the end of Control
Period 6 (2024) – Windsor Line services

Via Hounslow Loop
The capacity already planned for 2019 will be sufficient to meet this
conditional output
Via Richmond
The capacity already planned for 2019 will be sufficient to meet this
conditional output
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3.2.2.2 Main Line suburban services
There are currently 20 train services arriving at London Waterloo
during the high peak hour within the Main Line suburban service
group. 18 of these are timetabled to operate over the main slow line
via Wimbledon, whilst the remaining two are timetabled to operate
over the main fast line via Wimbledon (along with other longer
distance main line services).
Six high peak services currently join the South West main line via
Norbiton (two from each of Shepperton, Twickenham, and London
Waterloo via Richmond). Two services join the South West main line
from the Hampton Court branch. Four services join the South West
main line from Guildford (via Cobham), and eight services join the
South West main line via Motspur Park (one from each of Guildford
and Effingham Junction via Bookham, and two from each of
Dorking, Chessington South and Epsom). This is illustrated in figure
3.2.

All of these services are currently operated by eight-car rolling stock,
providing a total of 160 passenger vehicle arrivals during the high
peak. The total capacity provided by these services is described in
table 3.8.
For planning purposes, the amount of capacity provided by Main
Line suburban services is defined as the number of seats, plus a
further allowance for standing passengers making short trips. A
short trip is typically defined by funders as a journey of up to 20
minutes.
Capacity for standing passengers on Wessex suburban services is
currently calculated assuming a minimum of 0.25m2 of floor space
per standing passenger (which is equivalent to a maximum of four
passengers per m2), and the internal layout of Class 455 rolling stock
(and in future Class 456 and 458 rolling stock) has been specifically
designed for this level of capacity.

Table 3.8 Existing high peak Main Line suburban capacity into London Waterloo
Route
Total Main Line suburban
services (via Wimbledon)

Number of train
services

Passenger vehicles per
train

Total passenger
vehicles

Average capacity per
passenger vehicle

Total capacity

20

8

160

1541

24,650

8-car Class 455 rolling stock with 472 Standard seats (arranged as 2+2 seating) plus standing capacity for 760 passengers based upon 0.25m2 of floor
space per standing passenger. No First accommodation provided

1
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This suggests that roundly 70 per cent of passengers who use Main
Line suburban services during peak hours are less than satisfied with
the level of capacity provided, a figure which is likely to be higher
during the high peak hour.

Almost 17,000 passengers use Main Line suburban services to
access central London during the high peak hour, measured at the
busiest point on the route approaching Clapham Junction station.
The number of passengers is forecast to increase to over 23,200 by
2043, principally as a result of higher levels of employment
anticipated within central London.

There are several factors contributing to the perception of a
crowded railway. Although no Main Line suburban services were (at
least on average) loaded in excess of planning capacity in spring
2013, most services are very busy. 12 out of the 20 high peak Main
Line suburban services have been observed to leave passengers
behind on departure from some stations due to the level of
crowding (whilst the railway was operating punctually and reliably),
either because passengers were unable to board or because they
preferred to wait for a later service. Stations where some passengers
did not board busy trains include Raynes Park, Wimbledon and
Earlsfield, and passengers left behind are adding to platform
congestion at these stations.

Whilst the number of passengers using Main Line suburban services
during the high peak is currently less than the total capacity for
planning purposes, passengers’ perception of the route is one of
being crowded during peak hours.
This is best illustrated by the National Rail Passenger Survey which
reports that between 27 per cent and 34 per cent of passengers
who use Main Line suburban services during peak hours rate the
attribute of the service “Sufficient room for all the passengers to sit /
stand” as being either satisfied or good, see table 3.9, a figure which
is below the average for the London and South East rail sector as a
whole.

Table 3.9 Proportion of passengers satisfied with capacity provided on Main Line suburban services
Route

% of passengers saying satisfied or good - (AM
& PM) peak passengers

% of passengers saying satisfied or good - all
passengers (peak and off-peak)

South West Trains – London1

34%

60%

South West Trains – Metro2

27%

63%

London and South East sector

42%

64%

-

66%

National Rail

Source: National Rail Passenger Survey 2013 (Passenger Focus, Spring & Autumn 2013 waves combined)
1
Journeys starting from stations between Clapham Junction and London Waterloo (inclusive). This includes passengers using Windsor and Main Line
suburban services, and as a result is not entirely specific to Main line suburban services
2
Journeys starting from stations between Earlsfield and Surbiton
(*) Note the combined sample size of the Spring and Autumn 2013 peak surveys is relatively small for this service group, less than 50 respondents in total
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Many of the train services observed to leave passengers behind are
loaded (on average) to a standing density below the current
planning standard of four standing passengers per square metre of
floor space. In part, this is because passengers do not always
distribute evenly throughout the entire length of a train, as a result
some passengers are unable to board the busier front of the train in
the morning peak (which is closer to the main concourse at
Waterloo) whilst spare capacity is available towards the rear of the
train. As a result, encouraging passengers to board trains more
evenly can help to accommodate further growth.
In total, the proportion of passengers unable to board, or who
prefer to wait for a later train due to high loadings is relatively small,
less than two per cent of all high peak Main Line suburban
passengers.

on and off trains at intermediate stations such as Wimbledon, many
have to stand at least as far as Clapham Junction, if not all the way to
London Waterloo.
On services from Shepperton and Twickenham, some passengers
typically have to stand from Kingston (33 minutes from London
Waterloo). On services through Surbiton, standing is commonplace
from Surbiton (32 minutes from London Waterloo on an all stations
service), and on one service some passengers are typically standing
from as far as Oxshott (also 32 minutes from London Waterloo). For
services through Motspur Park, standing typically starts from
Worcester Park (30 minutes from Waterloo).

Some passengers on high peak Main Line suburban services are also
having to stand for a period of time in excess of the 20 minute
guideline typically specified by funders. Figure 3.2 highlights
services where this occurs. Whilst some passengers may be able to
obtain a seat before central London due to the ‘churn’ of passengers
Table 3.10 Passengers observed not boarding busy trains
Station
Raynes Park

Number of high peak services
leaving passengers behind
5

45

Approximate number of passengers
left behind by high peak services
80

Wimbledon

7

30

Earlesfield

12

140

Total

12

250

Source: Network Rail observations, Spring 2014. No observations were taken at Clapham Junction station (where left behinds are also known to occur)
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Figure 3.2 Passenger loads on high peak Main Line suburban services (2013/14) (source: South West Trains Automated Passenger Count data and Network Rail observations)
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Network Rail and South West Trains are currently investing in the
capability of the network and new rolling stock, and as a result
additional high peak capacity is planned for Main Line suburban
services in Control Period 5 (2014 to 2019).
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This investment will enable all high peak services to be lengthened
from the current maximum of eight-vehicles per train to a maximum
of 10-vehicles per train. As a result, the amount of high peak
capacity into central London on Main Line suburban services will
increase by roundly 25 per cent see table 3.11.

Table 3.11 Approximate additional high peak capacity planned for the Main Line suburban services by 2019
Route
Total main line suburban services

Current high peak services
20 x 8-car

2019 high peak services
20 x 10-car

Approximate increase in capacity by
2019
25%
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The Route Study’s assessment is that a further 40 vehicles, over and
above the extra capacity planned for 2019, is required during the
high peak hour to meet the 2043 capacity conditional output for
Main Line suburban services (conditional output CO2). However,
based upon industry’s existing plans and the anticipated rate of
growth in the market, this extra capacity is not currently considered
a priority for CP6. The Route Study recommends the timing of extra
capacity is reassessed during CP6, once the full impact of the extra
CP5 capacity becomes clear.

Table 3.12 Assessment of passenger capacity conditional outputs on Main Line suburban services
Conditional output
reference

Description

Assessment of capacity required

CO2

To provide sufficient capacity for passengers travelling into central
London during peak hours, taking into account anticipated growth
over the period to 2043 – Main Line suburban services

Additional 40 vehicles during the high peak hour

CO5

Consistent with the longer term strategy identified to meet CO2, to
The capacity already planned for CP5 will be sufficient to
provide sufficient capacity for passengers travelling into central
meet this conditional output
London during peak hours, taking into account anticipated growth to
the end of Control Period 6 (2024) – Main Line suburban services
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3.2.2.3 Main Line long distance services
There are currently 22 Main Line long distance train services arriving
into London Waterloo during the high peak hour. All of these
services are timetabled to operate over the main fast line via
Wimbledon (along with two further suburban services).
At present, two of these services originate from the West of England
route (one from each of Yeovil Junction and Exeter St. Davids). Five
services start from stations on the Portsmouth route (two from
Portsmouth Harbour, and one from each of Hilsea, Havant and
Haslemere). Five services originate from the south cost via
Winchester (two from Bournemouth - these services attach a
portion from Poole or Weymouth at Southampton - and one from
each of Southampton, Portsmouth via Eastleigh, and Southampton
Airport Parkway). Three services originate from each of Basingstoke,
the Alton Line, and Woking, with one further service starting from
West Byfleet. This is illustrated in figure 3.3.
All main line routes are electrified using a 3rd rail 750V DC system,
apart from the West of England line between Basingstoke and
Exeter which is operated by diesel traction. On these electrified
routes the network is capable of accommodating trains to a
maximum length of 12-car (assuming 20 metre vehicles) or 10-car
(if longer 23 metre vehicles are provided), although west of Poole
there are currently restrictions on the number of powered coaches
that can run to Weymouth due to power supply capacity. The
practical maximum length of trains on the West of England line is
assumed to be 10-car (23 metre vehicles). The total high peak
capacity into London Waterloo provided by Main Line long distance
services is described in table 3.13.

Network Rail Wessex Route Study Draft for Consultation

For most Main Line long distance services, the last stop before
arriving at London Waterloo is Woking (or other stations further
away from central London), which is typically 30 minutes from
London Waterloo. On these services, the capacity for planning
purposes is defined as the number of seats provided. The capacity
for planning purposes of three Main Line long distance services
currently includes a further allowance for standing passengers, as
these services call last stop Surbiton before London Waterloo and
provide a journey time of less than 20 minutes from Surbiton.
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Table 3.13 Existing Main Line long distance high peak capacity into London Waterloo
Route
Total Main Line long
distance services (via
Wimbledon)

Total

Number of train
services
22

22

Passenger vehicles per
train

Total passenger
vehicles

Average capacity per
passenger vehicle

Total capacity

13 x 12-car (20m
vehicles)1

156

68 (seats only) or 117 (with
standing allowance)

12,300

2 x 8-car (20m
vehicles)2

16

68 (seats only) or 117 (with
standing allowance)

1,100

4 x 10-car (23m
vehicles)3

40

67 (seats only) or 104 (with
standing allowance)

2,650

1 x 5-car (23m
vehicles)4

5

67 (seats only) or 104 (with
standing allowance)

350

1 x 10-car (23m
vehicles)5

10

65 (seats only) or 103 (with
standing allowance)

650

1 x 9-car (23m
vehicles)6

9

59 (seats only) or 86 (with
standing allowance)

600

172 (20m vehicles), plus
64 (23m vehicles)

17,600

1
12-car Class 450 rolling stock with 738 Standard seats (arranged as 3+2 seating) and 72 First seats. Standing capacity of 588 passengers based
upon 0.25m2 of floor space per standing passenger
2
8-car Class 450 rolling stock with 492 Standard seats (arranged as 3+2 seating) and 48 First seats. Standing capacity of 392 passengers based upon
0.25m2 of floor space per standing passenger
3
10-car Class 444 rolling stock with 598 Standard seats (arranged as 2+2 seating) and 70 First seats. Standing capacity of 372 passengers based upon
0.25m2 of floor space per standing passenger
4
5-car Class 444 rolling stock with 299 Standard seats (arranged as 2+2 seating) and 35 First seats. Standing capacity of 186 passengers based upon
0.25m2 of floor space per standing passenger
5
2 x Class 159 + 2 x Class 158 with 572 Standard seats (arranged as 2+2 seating) and 74 First seats. Standing capacity of 388 passengers based upon
0.25m2 of floor space per standing passenger
6
3 x Class 159 with 516 Standard seats (arranged as 2+2 seating) and 72 First seats. Standing capacity of 270 passengers based upon 0.25m2 of floor
space per standing passengers
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Over 19,000 passengers use Main Line long distance services to
access central London during the high peak hour, measured at the
busiest point approaching London Waterloo. Capacity has failed to
keep pace with rising demand, and as a result there are now more
passengers than capacity during the high peak hour. This means
that most services are loaded in excess of planning capacity, and
standing is commonplace from Woking and Basingstoke.
Passengers are also standing from as far away as Southampton
Airport Parkway on fast services to London Waterloo, a journey of
over one hour, although seats are available on slower services from
this station. This is illustrated by figure 3.3.
The number of passengers during the high peak hour is forecast to
increase to over 26,000 by 2043, principally as a result of higher
levels of employment anticipated within central London.

51

According to the National Rail Passenger Survey between 42 per
cent and 49 per cent of passengers who use Main Line long distance
services during peak hours rate the attribute of the service
“Sufficient room for all the passengers to sit / stand” as either
satisfied or good see table 3.14, a figure which is broadly in line with
the average for the London and South East rail sector as a whole. A
lower proportion (18 per cent) is reported for journeys starting from
stations in the Woking area, although some caution is required as
this figure is based upon a small number of survey respondents.
Overall, this still suggests that over 50 per cent of passengers who
use Main Line long distance services during peak hours are less than
satisfied with the level of capacity provided, a figure which is likely
to be higher during the high peak hour.

Table 3.14 Proportion of passengers satisfied with capacity provided on Main Line long distance services
% of passengers saying satisfied or good - (AM
& PM) peak passengers

Route
South West Trains – Mainline1
South West Trains – Portsmouth

2

% of passengers saying satisfied or good - all
passengers (peak and off-peak)

43%

61%

49%

60%

18% (*)

66%

South West Trains – West of England4

47%

67%

London and South East sector

42%

64%

-

66%

South West Trains – Suburban

3

National Rail

Source: National Rail Passenger Survey 2013 (Passenger Focus, Spring & Autumn 2013 waves combined)
Journeys starting from stations between Micheldever and Weymouth
Journeys starting from stations in Portsmouth and the surrounding area
3
Journeys starting from stations in the Woking area
4
Journeys starting from stations on the line between Basingstoke and Exeter
(*) Note the combined sample size of the Spring and Autumn 2013 peak surveys is relatively small for this service group, less than 50 respondents
1
2
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Figure 3.3 Passenger loads on high peak Main Line long distance services (2013/14) (source: South West Trains Automated Passenger Count data)
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Two out of the 22 high peak Main Line long distance services were
operating at a length below the maximum permitted by the
end-CP5 capability of the network in spring 2013. As a result, the
amount of extra capacity which can be added by train lengthening
without further investment in the network is small, approximately
three per cent. Table 3.15 illustrates.
Chapter 5 – “Making best use of the network” – describes how
further Main Line long distance capacity, over and above that
described in table 3.15, might be potentially provided within the
end-CP5 capability of the network by making informed trade-offs
between rail outputs. These include:

•

the potential to release up to two additional main fast line paths,
taking the total number of main fast line services during the high
peak hour up to a maximum of 26 trains per hour. At this level of
network utilisation, further measures are likely to be required to
ensure the service can be operated punctually and reliably

•

further deployment of 3 + 2 seating in standard accommodation
on Main Line long distance services. Whilst this seating
configuration provides additional seats for passengers making
relatively short trips (for example, between Woking and London
Waterloo where additional capacity is most urgently needed),
the layout is unpopular with some passengers. For example, it is
known that some passengers prefer to stand rather than sit in
the middle seat of three on busy trains.

Network Rail Wessex Route Study Draft for Consultation
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The Route Study’s assessment is that an additional 60 per cent
capacity is required in the high peak hour to meet the 2043 capacity
conditional output for Main Line long distance services (conditional
output CO3). This implies a need for more than 150 extra passenger
vehicle arrivals at London Waterloo during the high peak hour,
which is equivalent to an additional 13 train paths (assuming 12-car
20 metre vehicles configured with 3 + 2 seating in standard
accommodation). This additional capacity is most required inwards
from Guildford and Basingstoke.
The Route Study’s assessment is that roundly one-third of this extra
capacity is effectively required to ease existing crowding on the
route, and with continuing growth the capacity required to meet the
level of demand anticipated at the end of CP6 is 72 additional
passenger vehicles in the high peak hour. This is equivalent to six
additional train paths (assuming 12-car 20 metre vehicles
configured with 3 + 2 seating in standard accommodation),
conditional output CO6 refers.
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Table 3.15 Additional high peak capacity deployable within the end-CP5 capability of the network, Main Line long distance services
Route

Current high peak services

Total Main Line long distance services

172 x 20m vehicles

Additional capacity deployable within
the existing capability of the network
8 x 20m vehicles

Approximate % increase in
capacity
3%

64 x 23m vehicles
236 passenger vehicles in total

8 passenger vehicles in total

Table 3.16 Assessment of passenger capacity conditional outputs on Main Line suburban services
Conditional output
reference

Description

Assessment of capacity required

CO3

To provide sufficient capacity for passengers travelling into central London
during peak hours, taking into account anticipated growth over the period to
2043 – Main Line long distance services

An additional 156 vehicles in the high peak hour

CO6

Consistent with the longer term strategy identified to meet CO3, to provide
sufficient capacity for passengers travelling into central London during peak
hours, taking into account anticipated growth to the end of Control Period 6
(2024) – Main Line long distance services

An additional 72 vehicles in the high peak hour
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3.3 The level of connectivity provided by passenger rail services
3.3.1 Conditional outputs from the Market Studies
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:

•
•
•

train service frequency between stations

Network Rail Wessex Route Study Draft for Consultation

Table 3.17 Conditional outputs
Conditional output
reference

Conditional output: To provide a minimum of 3 or 4 tph for
stations within 30 miles of central London, from…
CO7

Ashford

CO8

Chertsey and Addlestone

CO9

Chessington South, Chessington North,
Tolworth and Malden Manor

CO10

Strawberry Hill

CO11

Fulwell, Hampton, Sunbury, Upper Halliford
and Shepperton

CO12

Sunningdale and Ascot

CO13

Wraysbury, Sunnymeads, Datchet, and
Windsor & Eton Riverside

CO14

Thames Ditton and Hampton Court

CO15

Berrylands

CO16

Hinchley Wood, Claygate, Oxshott, Cobham
and Stoke D’Abernon

CO17

Effingham Junction

CO18

Horsley, Clandon, and London Road Guildford

CO19

Bookham

CO20

Boxhill and Westhumble

CO21

Worplesdon

CO22

Byfleet and New Haw

CO23

Esher and Hersham

timetabled journey times
the provision of direct journeys which do not require an
interchange.

The Wessex Route Study considers options for delivering these
conditional outputs during off-peak hours of operation. Sections
3.3.2 to 3.3.7 translate the high level connectivity conditional
outputs established through all of the Market Studies into a set of
conditional outputs specific to the Wessex Route.
3.3.2 Short journeys to and from central London
The London and South East Market Study established a conditional
output to provide a minimum of three or four trains per hour to and
from central London during off-peak hours, from stations which are
broadly within a 30 mile radius of central London.
Due to the relatively intense nature of rail services within the
Greater London area, many suburban stations on the Wessex Route
already provide this (or a greater) level of connectivity.
36 stations on the Wessex Route, broadly within a 30 mile radius of
central London, currently have two (or fewer) trains per hour to
central London during off-peak hours1. A number of these stations
are combined into a single conditional output where it makes
operational sense to consider them together, for example, stations
located on a short branch line. The conditional outputs for this
market segment are listed in Table 3.17.

1 Any direct rail services which are overtaken by other services within the
existing timetable are not counted towards the total

Description
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The London and South East Market Study articulated a further
conditional output to improve journey times for short distance flows
to central London (conditional output CO24 refers, Table 3.18). The
Wessex suburban area is densely populated and as a result the rail
network is characterised by a number of relatively small stations in
close proximity to each other. As a result, the potential to improve
journey times to central London is relatively limited for this market
segment.

Network Rail Wessex Route Study Draft for Consultation

Table 3.18 Conditional outputs
Conditional output
reference

Description

CO24

Deliver incremental journey time
improvements for stations within 30 miles of
central London: All stations / routes
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3.3.3 Longer distance journeys to and from central London
The London and South East Market Study established a conditional
output to improve “generalised” journey times to and from central
London, for significant centres of population which are broadly 30
miles or more from central London.
“Generalised” journey time is a measure of rail connectivity which
combines both the speed and frequency of rail services. As a result,
the generalised journey time between two stations can be improved
by reducing the timetabled journey time, or by operating a more
frequent service (or by doing both).
The London and South East Market Study suggests that, in many
cases, this conditional output can be achieved by operating a mix of
two or three fast trains per hour serving the major generators of

57

demand on a route, travelling (on average) in excess of 70 miles per
hour, with an additional semi-fast service(s) picking up demand
from smaller stations on the route.
Within the Wessex Route, one station – Basingstoke – currently has
this level of off-peak connectivity to central London. The typical
off-peak passenger rail service between Basingstoke and central
London provides five direct services every hour, with the fastest
services stopping only at Clapham Junction before London
Waterloo.
Seven significant centres of population within the Wessex Route do
not currently meet this conditional output, as described in table
3.19. Rail connectivity between Exeter and central London is being
considered by the Western Route Study, and is therefore not shown.

Table 3.19 Rail connectivity to central London, longer distance trips from significant centres of population within the Wessex Route
Significant centre of population

Current Average journey time
Current direct trains to central
London (off-peak services per hour)
(minutes)

Average train speed (miles per
hour)

Bournemouth

2 (*)

115

56

Poole

2 (*)

132

52

Portsmouth

3 (*)

102

44

2

90

56

Salisbury
Southampton

2 (*)

83

57

Winchester

4

67

60

Wokingham (included as a proxy for other
locations on the Reading to Waterloo line)

2

68

32

(*) Plus one further direct journey opportunity which is overtaken by other services
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Table 3.20 Conditional outputs
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3.3.4 Rail connectivity between large regional centres within the
Wessex Route

Conditional output
reference

Description

CO25

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Bournemouth

CO26

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Poole

The London and South East Market Study established a conditional
output for large (non-London) regional centres within the Wessex
Route which are in close proximity to each other. This conditional
output is to provide incremental improvements to rail journey times,
with a view to delivering a total journey time of less than 60 minutes
(taking into account both the time spent travelling on the train, and
the frequency of the service offered).

CO27

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Portsmouth

Connectivity between the Wessex Route and large (non-London)
regional centres which are not located within the Wessex Route (see
the Long Distance Market Study) is covered in section 3.3.5.

CO28

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Salisbury

CO29

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Southampton

The Wessex Route Study considers how best to meet this
conditional output along three non-London rail corridors, covering
the regional centres of Basingstoke, Winchester, Southampton,
Bournemouth, Poole and Portsmouth. These three corridors are:

CO30

CO31

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Winchester
To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Wokingham
(included as a proxy for other locations on the
Reading to Waterloo line, including Bracknell and
Reading)

•
•
•

the south coast rail corridor between Poole and Portsmouth
the rail corridor between Basingstoke and Portsmouth
the rail corridor between Basingstoke and Poole.
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3.3.4.1 The south coast rail corridor

Table 3.21 Conditional outputs

For the purposes of this conditional output, the Wessex Route Study
focuses on the south coast rail corridor linking Poole, Bournemouth,
Southampton and Portsmouth. Figure 3.4 describes the current
level of rail connectivity during a typical off-peak hour

Conditional output
reference

Description

CO32

To improve rail connectivity between
(non-London) large regional centres within the
Wessex Route: Poole to Portsmouth corridor

The priorities for the Wessex Route Study within this corridor are:

•

to improve the rail journey time between Southampton and
Portsmouth

•

to provide direct connectivity between Poole / Bournemouth and
Portsmouth

This has been reflected in the conditional output in table 3.21.

Figure 3.4 Rail connectivity along the south coast corridor
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3.3.4.2 The rail corridor between Basingstoke and Portsmouth

Table 3.22 Conditional outputs

Figure 3.5 describes the existing level of rail connectivity within this
corridor during a typical off-peak hour.

Conditional output
reference

Description

The priority for the Wessex Route Study within this corridor is to
improve rail journey times and / or train service frequency between
Basingstoke, Winchester and Portsmouth. This has been reflected in
conditional output CO33 (Table 3.22).

CO33

To improve rail connectivity between
(non-London) large regional centres within the
Wessex Route: Basingstoke to Portsmouth
corridor

Figure 3.5 Rail connectivity within the Basingstoke to Portsmouth corridor
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3.3.4.3 The rail corridor between Basingstoke and Poole

Table 3.23 Conditional outputs

Figure 3.6 describes the existing level of rail connectivity within this
corridor during a typical off-peak hour.

Conditional output
reference

Description

The priority for the Wessex Route Study within this corridor is to
improve journey times and / or train service frequency between
Winchester and Southampton. This has been reflected in
conditional output CO34 (Table 3.23).

CO34

To improve rail connectivity between
(non-London) large regional centres within the
Wessex Route: Basingstoke to Poole corridor

Figure 3.6 Rail connectivity within the Basingstoke to Poole corridor
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3.3.5 Rail connectivity with significant centres of population
external to the Wessex Route
The Long Distance Market Study established conditional outputs
for passenger rail connectivity between major centres of population
right across Great Britain.
The LTPP Cross Boundary Working Group have translated these
conditional outputs into a GB-wide train service specification,
defining all passenger services which must cross Network Rail’s
planning boundaries in order to substantially meet the conditional
outputs. This cross boundary train service specification has been
remitted to all of the Route Studies to ensure consistency of
planning assumptions. The cross boundary passenger services
relevant to the Wessex Route are described in chapter 4 “Cross
boundary analysis”. The conditional outputs established by the
Long Distance Market Study are implicit in the conditional output
for Wessex, CO35 in table 3.24.
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Table 3.24 Conditional outputs
Conditional output
reference

Description

CO35

To accommodate, during off-peak hours, the
cross-boundary passenger services specified
by the Cross Boundary Working Group, as a
proxy for meeting all conditional outputs
which are not wholly internal to the Wessex
Route
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3.3.6 Rail connectivity to airports
Two major airports, London Heathrow and London Gatwick, are
situated in close proximity to the Wessex Route, and some
passenger rail services (or potential new services) serving these
airports are considered by the Wessex Route Study. Rail services to
and from Southampton Airport Parkway, which is situated within
the Wessex Route on the South West Main Line, are also considered
by the Wessex Route Study.
3.3.6.1 London Heathrow Airport
London Heathrow Airport is situated adjacent to Network Rail’s
Western Route, being located on a spur off the Great Western Main
Line. The airport is currently served by National Rail services from
London Paddington. Currently, there are no rail services to London
Heathrow Airport which operate over any part of the Wessex Route.
In CP5 Network Rail are developing plans for a new ‘western access’
link to the Great Western main line which will enable new direct
services to London Heathrow from the west, for example from
Reading. This will be subject to a satisfactory business case and the
agreement of acceptable terms with the Heathrow aviation
industry. This link could also enable new direct services to the
airport from stations in the Wessex Route, for example, by
extending some London Heathrow to Reading services back to
Basingstoke (and potentially beyond).
As potential new services between the Wessex Route and London
Heathrow cross Network Rail’s route boundaries, the LTPP Cross
Boundary Working Group has remitted the Wessex and Western
Route Studies to consider the following service specification:

•

extending one of the existing two trains per hour stopping
services between Basingstoke and Reading to London Heathrow
via the western access link

•

introducing a new service from Southampton which operates
non-stop to Basingstoke and then Reading, and then to London
Heathrow via the planned western access link. This service could
be started back from stations beyond Southampton, with
options to be explored by the Wessex Route Study.
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Accommodating these services is implicit in conditional output
CO35 (to accommodate, during off-peak hours, the cross-boundary
passenger services specified by the Cross Boundary Working Group,
as a proxy for meeting all conditional outputs which are not wholly
internal to the Wessex Route).
There is also a long standing aspiration to provide direct rail access
to London Heathrow Airport from the south, by providing a new rail
connection between the airport and the Windsor Lines. The case for
a new southern rail link to London Heathrow Airport is being
considered as part of a separate Network Rail Study. In this context,
the Wessex Route Study only considers the availability of timetable
slots for such a service. The proposed Overground extension from
Old Oak Common to Hounslow would also improve connectivity to
Heathrow, albeit indirectly, from a number of stations.
3.3.6.2 London Gatwick Airport
Gatwick Airport is situated on the Brighton Main Line within
Network Rail’s Sussex Route. A number of existing passenger
services to Gatwick Airport operate in part over the Wessex Route,
and further improvements to the service are planned following
investment in an additional Platform at Redhill during CP5. These
services are:

•

one train per hour semi-fast service between Reading and
Gatwick Airport, which operates over the North Downs route via
Wokingham, Guildford and Redhill

•

the existing one train per hour stopping service between Reading
and Redhill which operates over the North Downs Route is
planned to be extended to Gatwick Airport as one part of a wider
set of improvements connected to the Thameslink programme

•

Southampton and Portsmouth to London Victoria via Gatwick
Airport.
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The LTPP Cross Boundary Working Group has remitted the Wessex,
Western and Sussex Route Studies to consider the following
services:

•

two trains per hour semi-fast service between Reading (and
potentially Oxford) and London Gatwick Airport. In order to
deliver the best possible journey times, a third service will also be
required over this route to serve stations with relatively low
demand.

Accommodating these services is implicit in conditional output
CO35 (to accommodate, during off-peak hours, the cross-boundary
passenger services specified by the Cross Boundary Working Group,
as a proxy for meeting all conditional outputs which are not wholly
internal to the Wessex Route).
3.3.6.3 Southampton Airport
Southampton Airport is situated with Network Rail’s Wessex Route,
and is served by Southampton Airport Parkway station located on
the South West Main Line. The typical off-peak service pattern at
this station is currently:
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The 2043 passenger service specification developed to meet LTPP
conditional outputs suggests up to nine trains per hour to
Southampton Airport Parkway in each direction during off-peak
hours.

•
•

Between three and five trains per hour to London Waterloo

•

one train per hour from Southampton to London Paddington, via
Basingstoke, Reading, London Heathrow Airport, and Old Oak
Common for connections with HS2 services (see also section
3.3.6.1)

•

one train per hour between Salisbury and Romsey.

two trains per hour cross country services via Basingstoke and
Reading (with final destinations of Manchester and Hull
specified)

3.3.7 Rail connectivity with HS2
The 2043 passenger service specification developed to meet LTPP
conditional outputs provides connectivity between the Wessex
Route and HS2 services in several ways. These are:

•

three trains per hour to London Waterloo (one from Poole and
two from Weymouth)

•

using cross-London connections between London Waterloo and
either London Euston or Old Oak Common

•

1.5 trains per hour cross country services via Basingstoke and
Reading (one train per hour between Bournemouth and
Manchester Piccadilly, plus one train every two hours between
Southampton and Newcastle)

•

using services from the Wessex Route via Wokingham which
terminate at Reading, connecting on to a Great Western Main
Line service to Old Oak Common

•

one train per hour between Salisbury and Romsey.

•

using services from the Wessex Route via Basingstoke which call
at Reading, connecting on to a Great Western Main Line service
to Old Oak Common

•

one train per hour direct service between Southampton and
London Paddington via Old Oak Common

The proposed Overground extension from Old Oak Common to
Hounslow would also contribute towards meeting this conditional
output.
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3.4 Providing sufficient capacity for freight services
The Port of Southampton is a major origin and destination for rail
freight, particularly intermodal containers, petroleum products, and
automotive exports. For the most part either the origins or
destinations of these cargos are not within the Wessex route. A
significant portion of this traffic uses the Southampton to the West
Midlands corridor via Basingstoke, Reading and Leamington Spa,
although some freight does run via Woking, Chertsey and Kew.
There are also a number of aggregates terminals on the Wessex
Route, plus Network Rail engineering traffic from Eastleigh.
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In common with the overall forecast for rail freight, the main freight
growth on the Wessex Route is forecast to be in the intermodal
container market which in Wessex either start or finish their rail
journey at the Port of Southampton. Over the period to 2043 the
tonnes of containers transported by rail to and from the Port is
forecast to almost triple. The bulk aggregate commodities are also
forecast to increase, but to a lesser extent. For automotive and
Petroleum products the tonnage is forecast to remain largely
unchanged although the automotive sector is currently showing
strong growth. Figure 3.7 illustrates the anticipated growth in the
rail freight market across the Wessex Route.

Figure 3.7 Anticipated growth in the Wessex rail freight market

Net tonne km of freight per annum within the Wessex Route (millions)
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The Freight Market Study established a conditional output to
provide sufficient network capacity and capability to accommodate
the anticipated demand for freight services to 2043. This
requirement is expressed by the Freight Market Study in freight
paths per hour for network sections by 2043. For the Wessex Route,
these are:

•

•

between Southampton and Basingstoke: A maximum of three
Class 4 paths (for services which can operate up to 75mph) plus
one Class 6 path (for services which can operate up to 60mph)
per hour in each direction
between Basingstoke and Southcote Junction: A maximum of
three standard freight paths per hour, up to one of which could
be a Class 6 path

•

between Southcote Junction and Reading: A maximum of three
Class 4 paths and two Class 6 paths per hour in each direction

•

between Basingstoke and Woking: One Class 4 or one Class 6
path per hour in each direction, most of which will proceed to
Kew East via Hounslow
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The conditional outputs established by the Freight Market Study
are implicit in the following conditional output for the Wessex Route
Study.

Table 3.25 Conditional outputs
Conditional output
reference

Description

CO36

To accommodate the anticipated demand for
freight services to 2043, as expressed by the
Freight Market Study
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3.5 Passenger circulation capacity at stations

Network Rail Wessex Route Study Draft for Consultation

Table 3.26 Conditional outputs

Many of the rail stations on the Wessex Route date from Victorian
times, and in terms of overall footprint and layout, some have not
changed substantially for many decades. As a result of this and
growth in the market, some stations on the Wessex Route are now
congested during peak hours, making movement through the
station to the platforms slow and potentially difficult.

Conditional output
reference

Description

CO37

To reduce the level of congestion during peak
hours at the following stations: Clapham
Junction, Putney, Richmond, Surbiton,
Vauxhall and Wimbledon

The Wessex Route Study has established a conditional output to
reduce the level of congestion during peak hours at a number of
stations where this is already a problem. In conjunction with
stakeholders these stations have been identified as Clapham
Junction, Putney, Richmond, Surbiton, Vauxhall and Wimbledon.

CO38

To provide sufficient passenger circulation
capacity at stations within the Wessex Route,
taking into account anticipated growth over
the period to 2043

Over the next 30 years, the number of rail passengers on the
Wessex Route is anticipated to increase by roundly 40 per cent
during peak hours, and as a result further stations may require
investment to mitigate against increasing levels of congestion. This
is reflected in a further conditional output (conditional output
CO38) for the Wessex Route Study to consider.
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3.6 Other conditional outputs
The London and South East Market Study established further
conditional outputs, including:

•

providing sufficient capacity for the leisure market at weekends
and weekday evenings

•

providing appropriate connectivity and capacity for tourist
attractions outside of the region’s large urban centres

•

providing access to higher education establishments and other
social infrastructure

•

making the rail network more accessible to passengers.

Consideration of these conditional outputs is principally a matter
for franchise specification and management, although the terms of
reference for the Wessex Route Study allows consideration of any
specific examples raised where a more strategic, longer term
solution may be required. Whilst no specific examples were raised
during the development of this Route Study, the Long Term
Planning Process will continue to engage with stakeholders on these
issues.
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The London and South East Market Study also articulated a
conditional output to improve the level of rail passenger
satisfaction. This aspiration is well aligned to the other conditional
outputs, as research commissioned by Passenger Focus highlights
that improving rail performance, capacity, journey times and
frequency of services are priorities for passengers, alongside
improving the value for money of rail services.

04 Cross-Boundary
Analysis
This chapter outlines why it has been necessary to
consider the approach to passenger and freight
services which traverse into and out of the Wessex
Route Study area. It details those services that are
anticipated to operate in the 2019 baseline,
before describing the process for developing the
cross-boundary services which meet the
Conditional Outputs for the longer term and
describing the assumptions that have been made.
Finally, it provides a number of examples of how
the Conditional Outputs relevant to these services
have been interpreted to assist in developing the
Wessex Route Study 2043 Indicative Train Service
Specification.
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4.1 The Cross-Boundary Approach
By necessity, for the purposes of undertaking the Long Term
Planning Process (LTPP), the Network Rail geography is divided into
Route Study Areas; this is to make the process manageable, across
the Network Rail network which covers the whole of the United
Kingdom, with the exception of Northern Ireland. For this reason,
the Route Studies do not run in parallel, but are phased over the
available time period within the five-year planning cycle.
By working at the Route Study level, the Network Rail route teams
and relevant local stakeholders, both within and outside the
industry, can be involved in work relevant to them addressing their
requirements.
Due to this division of the rail network geography, it is necessary to
co-ordinate the treatment of passenger and freight trains which
cross Route Study boundaries, hence the cross-boundary process.
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4.2 The Route Study Boundaries and the services that operate
across them in 2019
For the purposes of the Long Term Planning Process passenger and
freight services which traverse the study area boundary are referred
to as cross boundary services. For the baseline year of 2019, these
can be broadly summarised in table 4.1 and 4.2.
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Table 4.1 Passenger cross-boundary services
Route boundary

Service Details

Latchmere Reversible Line

London Overground suburban services between Stratford and Clapham Junction

Epsom to Leatherhead is a
Limited suburban services between Guildford and London Victoria / London Bridge
shared line controlled
Suburban services between Dorking and London Victoria / London Waterloo
by Wessex route operations
Boxhill & Westhumble and Ewell
Suburban services between Epsom / Horsham and London Victoria / London Bridge
East form the boundaries)
Boundaries between Wessex and
Sussex Route Studies

Dorking Deepdene

Regional services between Redhill / Gatwick Airport and Reading
Regional services between Southampton Central / Portsmouth Harbour and London
Victoria

Warblington / Emsworth

Regional trains between Brighton and Southampton Central / Portsmouth Harbour
Limited regional services between Southampton Central and Gatwick Airport
Limited regional services between Brighton and Bristol Temple Meads

Southcote Junction

Long distance services between Southampton Central / Bournemouth and Manchester
Piccadilly / Newcastle / Birmingham New Street
Regional services between Reading and Basingstoke

Castle Cary
Boundaries between Wessex and
Western Route Studies

Regional services between Bristol Temple Meads and Weymouth
Long distance services between Cardiff Central and Portsmouth Harbour

Warminster

Long distance services between Bristol Temple Meads and London Waterloo
Regional services between Southampton Central and Great Malvern
Regional services between Salisbury and Bristol Temple Meads

Whimple
Boundaries between Wessex and Kent
Route Studies
Boundaries between Wessex and
non-Network Rail infrastructure

Ludgate Line

Long distance services between Exeter St Davids and London Waterloo
London Overground suburban services between Surrey Quays and Clapham Junction

Wimbledon North Junction

Limited South West Trains main line services between Basingstoke and London Waterloo
via East Putney (London Underground)

Point Pleasant Junction

Limited South West Trains main line services between Basingstoke and London Waterloo
via East Putney (London Underground)
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Table 4.2 Freight cross-boundary services
Freight flows destined to Wessex

Origin Route

Commodity

Leeds / Wakefield Garston / Trafford Park / Birmingham / Hams Hall /
Daventry / Kingsbury / Cardiff to Southampton Maritime / Western LNE / LNW / Wales
Docks and Millbrook

Intermodal

Mendips to Fareham / Eastleigh / Botley / Woking

Western

Aggregates

Cliffe to Tolworth

South East

Aggregates

Mossend / Carlisle to Marchwood / Ludgershall

LNW / Scotland

Miscellaneous

Freight flows originating in Wessex

Destination Route

Commodity

Southampton Maritime / Western Docks / Millbrook to Leeds /
Wakefield Garston / Trafford Park / Birmingham / Hams Hall /
Daventry / Kingsbury / Cardiff

LNE / LNW / Wales

Inter-modal

Wool to Neasden

Anglia

Aggregates

Marchwood to Carlisle / Bicester / Mossend

LNW / Western

Miscellaneous

Fawley to Ipswich

Anglia

Oil
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4.3 Conditional Outputs

be that the Cross-Boundary ITSS may need to change in the future.

Market Studies have been established for each of four identified
markets: Long Distance passenger, London and South East
passenger, Regional Urban passenger and Freight.

There are also a number of planning cycles to be undertaken
between the time of writing and 2043 which may lead to changed
priorities in the future. However, it is necessary to develop a set of
service level assumption in order to test the capability and capacity
of infrastructure based on professional judgement of industry
stakeholders. Using this approach allows a consistent methodology
to be applied across Great Britain to ensure that opportunities can
be identified and tested.

The passenger Market Studies generated conditional outputs, i.e.
aspirations for the industry to meet, subject to affordability and
value for money which are set out in detail in chapter 3. These are
guided by economic analysis of future demand, and where
investment is likely to provide the greatest socio-economic return.
The conditional output for freight is to accommodate the forecast
demand. The Freight Market Study produced forecasts for every
point-to-point flow. The assumption was that existing flows would
follow existing routeings. New flows were assumed to follow the
shortest practical route taking into account such constraints as
loading gauge.
Not all conditional outputs are contained within Route Study
boundaries. Clearly, passenger and freight movements are not
constrained to Route Study geographical areas, and the Cross
Boundary process has been designed to ensure that these are
reflected in the analysis within the Wessex Route Study.
4.4 Development of the Process
The cross-boundary process has been developed by a working group
which consists of representatives from Network Rail, passenger and
freight train operating owning companies, Transport for London
(TfL) and the Department for Transport.
The group has developed a Cross-Boundary Indicative Train Service
Specification (ITSS) for passenger services which cross any route
study boundary across the UK. This specification is an interpretation
of how the connectivity conditional outputs articulated in the
established Market Studies could be delivered. There are many ways
in which the conditional outputs could be expressed and the
Cross-Boundary ITSS has, as a starting point sought to minimise the
number of train movements over any given corridor by linking
conditional outputs together and, where possible, delivering several
conditional outputs by the same train service. The Cross-Boundary
ITSS is unconstrained, given that the Conditional Outputs are
conditional on a value for money business case being found it could

The Cross Boundary ITSS does not seek to consider every passenger
service that crosses a boundary – rather it looks at changes to the
2019 baseline service pattern where change may be required to
deliver the conditional outputs. So, for example, the commuter
services between Epsom and Leatherhead have not been changed
as the Thameslink Development Timetable 2018 is deemed
sufficient to deliver the London and South East Market Study
conditional outputs over the longer term.
The services contained in the Cross Boundary ITSS have been
included within the Wessex Route Study Indicative Train Service
Specification detailed in chapter 3.
For freight services, information for the Wessex Route Study has
been derived from the Freight Market Study, including preferred
routeing of services. These routeings have been disaggregated
within the Wessex Route Study area and discussed with the Wessex
Route Study Working Group. As for passenger trains, there are a
wide range of origins and destinations for freight traffic. However,
freight trains operate to a different timetable according to the
needs of industry and are often irregular or operate on specific days
of the week. This has been catered for within the forecasting
approach by reviewing the exact disaggregated figure for
intermodal (Class 4) and other, including aggregate (Class 6) freight
services and discussing with the Working Group, particularly freight
operators, to arrive at a consistent figure that allows analysis of
forecast freight flows alongside passenger. The information has
then been rounded within the Route Study area to the nearest
whole number, but remains the precise figure at the Route Study
boundary area. This ensures that adjacent Route Studies do not
incrementally round up, and result in over provision of timetable
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slots for freight traffic.
Whilst this work has concentrated on Cross-Boundary freight flows
which dominate freight traffic on the Wessex Route, all freight flows
in the Wessex Route Study area have been included in this approach
to ensure that they are included within the 2043 ITSS included in
Chapter 3.
The Cross-Boundary Working Group continues to meet to receive
and approve proposals from the Route Studies to amend the
cross-boundary specification (for either passenger or freight trains),
and to advise on resolving capacity issues affecting more than one
Route Study.
The Route Studies do not all run in parallel so the cross-boundary
process is a continuous one throughout the LTPP period.
4.5 Cross-boundary Service assumptions for the longer term for
the Wessex Route Study Area
To produce the Cross Boundary ITSS requires the conditional
outputs from the four established Market Studies to be interpreted
nationally. Of most relevance are the passenger connectivity
conditional outputs and the accommodating freight demand
conditional outputs.
Any passenger conditional output crossing a Route Study boundary
will require a train to ‘carry’ it. However one train may address
several conditional outputs. Thus a long distance train travelling
across different routes e.g. from Gatwick Airport to Reading may
carry conditional outputs between, for example, Guildford, and
many other places en-route. It will also be seen that conditional
outputs work in both directions.
The conditional outputs are expressed as ‘journey opportunities’
per hour. This recognises the fact that it is impractical to provide
direct trains between all origin-destination pairs due to the number
of train services this would require, even taking into account the
possibility of trains joining and dividing en-route.
However there is a general conditional output to provide broadly
the same level of service as in the baseline. Thus the service
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specification would normally maintain a direct service where one
already exists. The major exception to this is flows affected by High
Speed 2 (HS2). HS2 Phase 1 is taken as a committed scheme for the
purposes of the LTPP.
As well as describing connectivity conditional outputs between the
major towns and cities of Great Britain, the passenger market
studies also describe ‘other conditional outputs’ including improved
access to and from large Airports and HS2 stations. In practical
terms Cross-Boundary services to large airports which are most
pertinent to the Wessex Route Study area are for journeys to and
from Heathrow and Gatwick Airport. The provision of an
interchange from Thameslink services to CrossRail services at
Farringdon and connections to the West London Line at Old Oak
Common will significantly improve connectivity to both London
Heathrow Airport and HS2 services.
It should be noted that the both the Cross Boundary Indicative
Service Specification and the Wessex Route Study ITSS are
unconstrained for example by network capacity or considerations of
rolling stock.
4.6 Cross-boundary services within, and across, the Wessex
Route Study Area for the longer term to 2043
The Wessex Route Study area is served by a number of ‘Cross
Boundary’ services which are included within the Wessex 2043
ITSS. A number of worked examples are provided to show how the
conditional outputs have been interpreted in practice and how the
subsequent train services shown in the 2043 ITSS to accommodate
them have been derived.

•
•

an hourly service operating from Brighton to Bristol

•

the extension of some North Downs services to Gatwick Airport
is being outlined in Chapter 5 as a conditional output to increase
connectivity to Gatwick Airport.

an hourly journey opportunity between Brighton and
Bournemouth

04 Cross-Boundary Analysis

November 2014

Network Rail Wessex Route Study Draft for Consultation

74

4.7 Worked examples for Wessex Route
The indicative train service specification for Cross Boundary flows
includes one direct service per hour between Brighton and Bristol as
well as one journey opportunity per hour between Brighton and
Bournemouth with one interchange at Southampton.
Table 4.3 - Indicative train service specification to meet Long Distance Market Study Conditional Output
Flow

Long Distance Market Study Conditional Output

Indicative Train Service Specification

Brighton – Bristol
Temple Meads

(1 or 2 trains per hour at 80mph)

1 train per hour (tph) each way between Brighton and Bristol Temple
Meads via Southampton Central stopping at principal stations

Brighton Bournemouth

(1 – 2 trains per hour at 45/80mph)

Journey opportunity with one interchange at Southampton Central:
1tph each way between Brighton and Bournemouth via
Southampton Central.

4.7.1 Brighton and Bristol
Figure 4.1 taken from the Long Distance Market Study shows the
service level aspirations for the year 2043. The service level aspired
for between Brighton and Bristol, is defined as one or two
opportunities to travel per hour with an average speed of 80 mph.
The base train service at the end of CP5 comprises various journey
opportunities along different routes none of which meet the
conditional output with regards to journey time:
Table 4.4 - Current journey opportunities and journey times
Current journey opportunities

Indicative journey time west-/eastbound

1 – 2 trains per day (tpd), direct

3h30

1 tph, one interchange at Fratton/Fareham

3h45 / 3h56

1 tph, two interchanges at Gatwick Airport and Reading

3h14 / 3h47

2 tph, two interchanges at London Victoria and London Paddington

3h25 / 3h28
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Figure 4.1 - Long term service level conditional outputs for the South East – aspirations for 2043
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The cross-boundary analysis has investigated improving journey
opportunities along the direct route via Havant and Westbury,
covering Sussex, Wessex and Western Routes.

Whilst on the Wessex and Sussex Routes the number of station
stops is moderate, for the Western Route most stations on the route
are currently served to provide local connectivity to and from Bristol.

The direct train service offered at the end of CP5 is characterised by

The Route Study has investigated the potential to provide a regular
hourly off-peak service with reduced journey times by only stopping
at principal stations. Not only would this address the crossboundary service aspiration but also address a long held local
aspiration for a faster service option between principal towns on the
West Coastway route (between Brighton and Havant via
Chichester) itself.

•

infrequency, with one train per day towards Brighton and two
trains per day towards Bristol

•
•

serving inter-urban as well as local markets
thus not offering a competitive journey time for the long
distance market

Table 4.5 - Stopping pattern of current and indicative option Brighton – Bristol Temple Meads service
Intermediate stops

Current service

Indicative hourly service

Hove

•

Shoreham-by-Sea

•

Worthing

•

Barnham

•

Chichester

•

•

Havant

•

•

Cosham

•

•

Fareham

•

•

Southampton Central

•

•

Romsey

•

Salisbury

•

•

Warminster

•

•

Dilton Marsh

•

Westbury

•

•

Trowbridge

•

•

Bradford-on-Avon

•

Avoncliff

•

Freshford

•

Bath Spa

•

Oldfield Park

•

Keynsham

•

•

•
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Whilst in terms of journey time a more direct route via Eastleigh
would provide the potential for further savings, Southampton is
considered a strong market. The benefits of serving Southampton
outweigh the moderate journey time penalty.
The West Coastway route between Brighton and Southampton is
being utilised close to network capacity. The coastal area is
characterised by its dense population and short distance between
stations most of which are served by at least two trains per hour.
Several terminus stations which are located off the route such as
Littlehampton, Bognor Regis and Portsmouth Harbour require a
complex service pattern to provide a good level of connectivity.
The alternative way to provide an additional service is to reduce the
journey time of the current hourly Brighton to Southampton Central
service by amending the stopping pattern. The loss of some
connectivity can be partially compensated through stations being
served by other trains that currently don’t stop there.
There is a trade-off between provision of local connectivity, in
particular between some West Coastway stations and
Southampton Central, and faster journey times between Brighton
and Bristol Temple Meads, as well as principal stations served along
the route. Table 4.6 compares indicative journey times. Alongside
journey time savings concerning the conditional output from the
Long Distance Market Study, the indicative train service provides
further improvement of inter-urban journey times between stations
such as Brighton, Worthing, Chichester and Southampton Central.
In addition to constraints on the core West Coastway Route,
capacity for this service on the Wessex Route is driven by constraints
through the Southampton area. In particular, the combination of:

•
•

interaction with stopping services via Netley

•
•

the two-track section through Southampton Tunnel

trains crossing over the junction with the South West Main Line
between London Waterloo and Southampton Central at St.
Denys
platform capacity at Southampton Central

Achievable journey times are driven by interaction with other
services through this key section, particularly with passenger
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services between London and Hampshire, cross-boundary
passenger services via the Midlands, and intermodal freight flows
to/from Southampton. Therefore, there is potentially a trade-off to
be made between the journey time and frequency achieved by a
Brighton to Bristol Temple Meads service, the journey time and
frequency achieved by other passenger flows through the
Southampton area (which are key flows to/from London, the
Midlands and the North), and freight capacity conditional outputs.
This level of trade-off can be reduced with modest infrastructure
changes in the Southampton area, such as through provision of
additional platform capacity at Southampton Central (to maximise
the throughput of Southampton Tunnel), or signalling headway
reductions between St. Denys and Fareham. The overall journey
time does still not meet the conditional output. However, an
improvement to current is achieved, in addition to the provision of
an hourly direct service. With regards to station stops west of
Southampton, there is a trade-off between local connectivity and
optimal long-distance journey time which requires consideration. If
the service would stop at all stations between Southampton Central
and Bristol Temple Meads as shown in table 4.5, this would increase
journey times in the region of 10 minutes.
Overall, an hourly service with a journey time of approximately
three hours between Brighton and Bristol Temple Meads is
achievable without major infrastructure requirements. This would
be approximately 15 minutes less than current fastest journey times
with multiple interchanges, and half an hour less than the current
direct service. The journey time equates to an approximate journey
speed of 45 mph.
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Table 4.6 - Current and indicative option journey times between key stations
Journey

Current journey time
(minutes)

Indicative journey time (direct) Indicative journey time (one
(minutes)
interchange) west /eastbound
(minutes)

Brighton – Shoreham

14 *

14*

Brighton – Worthing

23*

12*

Brighton – Barnham

41*

43*

Brighton – Chichester

49*

35

Brighton – Havant

63

47

Brighton – Portsmouth & Southsea

73

82

Brighton – Southampton Central

106

85

Hove – Chichester

45*

47

Shoreham – Portsmouth & Southsea

65

69

Worthing – Chichester

26*

22

Worthing – Portsmouth & Southsea

56

60

Worthing – Southampton Central

84

72

Barnham – Portsmouth & Southsea

37*

37*

Barnham – Southampton Central

62

67

Chichester – Portsmouth & Southsea

89*

29

Chichester – Southampton Central

54

50

Brighton – Bristol Temple Meads

210

approximately 180

69 / 80

56 / 64

* Journey time is an average of different services available. Where the difference between services is greater than 5 minutes the journey time for the
minimum is given.
** Assumes an estimation of journey time between Southampton Central and Bristol Temple Meads with reduced station stops. With station stops as per
today the journey time would be around 3h 10min.
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4.7.2 Brighton – Bournemouth
The level of service shown on Figure 4.1 between Brighton and
Bournemouth, is defined as one or two opportunities to travel per
hour with an average speed of 80 mph for the long distance market
such as Brighton to Bournemouth , and 45 mph for the inter-urban
market such as Chichester to Fareham.
The train service specification planned for the end of CP5, offers an
hourly journey opportunity with one interchange at Southampton
Central:
Table 4.7 - Current journey opportunities and journey times between Brighton and Bournemouth
Current journey opportunities

Indicative journey time (minutes)

1 tph, one interchange at Southampton Central

147 / 139

The route between Brighton and Southampton Central is similar to
the one used by services to and from Bristol. Given the diverse
markets served along this route there is limited capacity for fast
services. In addition, there are already frequent limited stop services
on the route between Southampton Central and Bournemouth,
mixing with stopping services on a route which limits overall
capacity.
Meeting the conditional output between Brighton and
Bournemouth by means of an interchange between frequent
services between a fast Brighton – Bristol Temple Meads service and
a fast Southampton Central to Bournemouth service represents
best use of available capacity.
An indicative reduction in journey time can be achieved. Figure 4.2
illustrates the passenger long distance conditional outputs for the
South in 2043.

Table 4.8 - Indicative option journey opportunities and journey times between Brighton and Bournemouth
Indicative journey opportunities

Indicative journey time (minutes)

1 tph, one interchange at Southampton Central

132 / 134
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4.8 Ongoing Process

4.9 Summary

The 2043 Cross-Boundary ITSS for the Wessex Route area is
unconstrained and is provided as an input to the Route Studies,
which seek to accommodate it alongside trains which run purely
within the Route Study area.

This chapter has outlined how the cross-boundary process has been
developed for both passenger and freight services. It also defines
how it has been applied in the Wessex Route Study, as well as the
broad range of services which are included within it.

Where it is not possible to accommodate all trains on the baseline
infrastructure using the baseline rolling stock assumptions then
Route Studies can:

•
•
•

reroute, or
use different rolling stock assumptions
consider the case for additional infrastructure.

Where these affect cross-boundary trains (passenger or freight)
then it is important to work with all the other Route Studies to
ensure that assumptions are consistent on routeing, rolling stock
type and length (in the case of accommodating demand).
Where a business case is being made for infrastructure to
accommodate cross-boundary trains, then it is important to work
with other Route Studies to ensure that all costs are captured on the
line of route.
This is managed by the Cross-Boundary Working Group which
meets throughout the Route Study process.

05 Making best use of the
network
Wessex Route Study considers the extent to
which conditional outputs (including those
relating to both capacity and connectivity) can
be delivered during Control Period 6 without
investing in the capability of the network

November 2014

The Rail Value for Money Study1 highlighted the need to make best
use of the existing capacity of the network, before considering
investment-based strategies to accommodate the rising demand
from passengers and freight users. This theme is consistent with the
way the rail industry currently plans the use and development of
capacity, through the following broad hierarchy of responses:

•

•

•

first, by making tactical adjustments to the timetable and train
plan in order to better match the available capacity with
demand. This sometimes includes making informed trade-offs
against other rail outputs (for example, journey times). Such
changes are typically planned and delivered through the
‘day-to-day’ operation of the railway and the franchising
process, although the Long Term Planning Process(LTPP) also
identifies capacity trade-offs through consideration of a ‘making
best use’ scenario
next, delivering extra capacity by deploying extra operational
resources (such as rolling stock), where this can be done within
the existing capability of the rail network. These opportunities
are typically identified through the LTPP and franchising
processes
finally, by investing in the capability of the network to allow more
and/or longer trains to be operated. These opportunities are
typically identified through the LTPP, and delivered by aligning
the franchising and Periodic Review processes in a back-to-back
manner. Such investment in the rail network might be
incremental in nature (that is, sequentially unlocking network
constraints until train operators are able to run the maximum
number of trains, at their maximum length), or, where this is no
longer possible or value for money, this may be a step change
(for example, building new lines or cross-city links), which
typically provides sufficient capacity to accommodate demand
growth over a much longer period.

In this context, chapter 5 of the Wessex Route Study considers the
extent to which conditional outputs (including those relating to
both capacity and connectivity) can be delivered during Control
Period 6(CP6) without investing in the capability of the network
1 “Realising the Potential of GB Rail”, May 2011
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(although the Route Study assumes that further operational
resources could be made available, for example, additional rolling
stock). This assessment builds upon the ‘baseline’ schemes being
planned and delivered during Control Period 5 see chapter 2.
As demand for passenger and freight services grows, so to will the
pressure on the network. In some circumstances, making best use
of the existing network may require informed trade-offs to be made
between outputs and chapter 5 of the Wessex Route Study
highlights where some such choices exist.
After examining choices which make best use of existing network
capacity, chapter 6 of the Wessex Route Study identifies a number
of investment priorities for CP6.
The investment choices identified by the Wessex Route Study for
Network Rail’s next Control Period (CP6, commencing April 2019)
have been categorised from a financial and socio-economic
perspective.
In the context of the former, CP6 investment choices have been
categorised into those that:

•

worsen the rail industry’s net operating position (in other words,
the additional operating costs exceed the value of any revenue
generated)

•

choices which improve the rail industry’s net operating position.
For these schemes, the Route Study also indicates the extent to
which this improvement is able to cover the capital cost of the
initial investment.

The CP6 investment choices have also been appraised from a
‘socio-economic’ perspective, which compares the value of benefits
(principally to rail users and non-users) to the net financial cost to
funders (for further information see funder’s investment appraisal
guidelines at www.gov.uk/transport-analysis-guidance-webtag ).
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5.1 Providing sufficient capacity for passengers – Windsor Line
services
The relevant conditional outputs considered by the Wessex Route
Study are listed in table 5.1.
The Route Study’s assessment is that the extra capacity already
planned for CP5 will be sufficient to accommodate the anticipated
demand for Windsor Line services in 2024 (via both Hounslow and
Richmond). As a result, conditional output CO4 will be met (see
table 3.7 in section 3.2.2.1).
Over the longer term, the Route Study’s assessment is that the extra
capacity already planned for CP5 via Hounslow will be sufficient to
accommodate the anticipated demand for services using this route
by 2043. As a result, conditional output CO1 will be met for the
route via Hounslow (see table 3.7 in section 3.2.2.1).
On the route via Richmond, a capacity shortfall equivalent to 24
passenger vehicle arrivals into London Waterloo in the high peak
hour is anticipated by 2043. Whilst it is not possible to directly
provide extra capacity via Richmond within the end-CP5 capability
of the network due to level crossings and other route capacity
constraints, an opportunity exists to ease crowding on this route by
introducing new services using spare train paths which are available
via Hounslow (see Option 1). This option takes the total number of
Windsor Line services operating into London Waterloo during the
high peak hour to 20 trains per hour, the maximum possible within
the end-CP5 capability of the network. Whilst Option 1 reduces the
2043 capacity shortfall via Richmond, a gap remains and as a result
conditional output CO1 can not be fully met for this route without
further investment in the network.
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Table 5.1 Conditional outputs
Conditional output
reference

Description

CO1

To provide sufficient capacity for passengers
travelling into central London during peak
hours, taking into account anticipated growth
over the period to 2043 – Windsor Line
services

CO4

Consistent with the longer term strategy
identified to meet CO1, to provide sufficient
capacity for passengers travelling into central
London during peak hours, taking into account
anticipated growth to the end of Control
Period 6 (2024) – Windsor Line services
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Table 5.2 Assessment of Option 1: Utilising spare network capacity on the route via Hounslow to ease the level of crowding on the route via
Richmond
Conditional output: CO1
Description: Option 1 increases the total number of Windsor Line services operating into London Waterloo during the high peak hour to 20tph (the
maximum possible within the end-CP5 capability of the network), by operating two additional services via Hounslow (taking the total number of
high peak services on the route via Hounslow to 8tph). The eight services via Hounslow would consist of:

•
•

4 tph from Hounslow stopping all stations to London Waterloo, utilising the new turnback facility planned at Hounslow
4 tph operating semi-fast via the Hounslow Loop to London Waterloo (calling at Brentford and Hounslow only), with two of these services
starting from Reading calling all stations to Bracknell, Martins Heron, Ascot, Sunningdale, Longcross, Virginia Water, Egham, Staines and
Feltham, and the other two services starting from the Chertsey branch calling at Weybridge, Addlestone, Chertsey, Virginia Water, Egham,
Staines, Ashford and Feltham

Passenger impact: Most passengers from stations between Feltham and Reading travelling to central London during peak hours currently use the
services routed via Richmond as these provide a quicker journey (by roundly 15 minutes) relative to the services routed via Hounslow. Introducing
new semi-fast services on the route via Hounslow will provide passengers from these stations with a similar journey time via both routes (of roundly
35 minutes in total to London Waterloo). This will encourage more passengers to use the spare capacity which will be available via Hounslow,
resulting in a better overall match between capacity and demand across both routes.
The Route Study’s assessment of this option is that roundly 500 passengers from stations between Feltham and Virginia Water could be encouraged
to use the capacity available via Hounslow in the high peak, reducing the level of crowding via Richmond (in a manner equivalent to the provision of
four additional passenger vehicles via Richmond).
Increasing the overall level of service into London Waterloo to 20 tph on the Windsor lines may have a small negative impact upon the overall level
of punctuality and reliability
Freight impact: None
Infrastructure & operational requirements: No capital investment is required as Option 1 can be delivered within the end-CP5 capability of the
network (although the Route Study has made no assessment of the potential requirement for extra depot and stabling capacity). Additional
operational resources, including rolling stock, would be required
Timeframe: As the extra capacity already planned for CP5 will be sufficient to accommodate the anticipated demand for Windsor Line services in
2024 (via Hounslow and via Richmond), Option 1 is expected to be considered for implementation in CP7 (or later) to meet longer term capacity
requirements for the route
Value for money assessment: To be considered through the franchise specification process
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5.2 Providing sufficient capacity for passengers – Main Line
suburban services
The relevant conditional outputs considered by the Wessex Route
Study are listed in table 5.3.
The Route Study’s assessment is that the extra capacity already
planned for CP5 (see table 3.12 in section 3.2.2.2) will be sufficient
to accommodate the anticipated demand for Main Line suburban
services in 2024. As a result, conditional output CO5 will be met.
Over the longer term, the Route Study’s assessment is that a
capacity shortfall equivalent to 40 passenger vehicle arrivals into
London Waterloo in the high peak hour is anticipated by 2043 on
Main Line suburban services.
From a theoretical timetabling perspective it might be possible to
schedule an increase in the number of Main Line suburban services
by a further two trains per hour in the high peak (taking the total
number of services timetabled to operate over the main slow line
into London Waterloo to 20 trains per hour). In practice, this level of
service is likely to have a significant, negative impact upon the
punctuality and reliability of the service along with wider route
timetabling implications, and as a result is unlikely to be
operationally robust. This option has not been developed further by
the Route Study.
No further options have been identified which provide additional
Main Line suburban capacity within the end-CP5 capability of the
infrastructure, and as a result conditional output CO2 cannot be
met without further investment in the network.
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Table 5.3 Conditional outputs
Conditional output
reference

Description

CO2

To provide sufficient capacity for passengers
travelling into central London during peak
hours, taking into account anticipated growth
over the period to 2043 – Main Line suburban
services

CO5

Consistent with the longer term strategy
identified to meet CO2, to provide sufficient
capacity for passengers travelling into central
London during peak hours, taking into account
anticipated growth to the end of Control
Period 6 (2024) – Main Line suburban services
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5.3 Providing sufficient capacity for passengers – Main Line long
distance services
The relevant conditional outputs considered by the Wessex Route
Study are listedin table 5.4.
Over the longer term, the Route Study’s assessment is that a
capacity shortfall equivalent to over 150 passenger vehicle arrivals
into London Waterloo in the high peak hour is anticipated by 2043
on Main Line long distance services. 72 of these passenger vehicle
arrivals are required by 2024, some of which are needed to meet an
existing shortfall in capacity. Both of these figures assume that any
extra capacity will be provided by 20 metre passenger vehicles,
configured with 3 + 2 seating in standard accommodation. If the
extra capacity was to be provided in a 2 + 2 seating configuration,
this would further increase the number of passenger vehicles
required by approximately 20 per cent.
Three ‘making best use’ options have been identified to increase
capacity within the end-CP5 capability of the network (Options 2, 3
and 4, assessed below). Two of these (Options 3 and 4) involve
making informed trade-offs against other rail outputs.
In combination, these three options do not provide sufficient
capacity to meet the level of demand anticipated by 2024, and so
chapter 6 of the Wessex Route Study (“Control Period 6 Investment
Priorities”) identifies further investment-led options to meet the
end-CP6 capacity requirement.
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Table 5.4 Conditional outputs
Conditional output
reference

Description

CO3

To provide sufficient capacity for passengers
travelling into central London during peak
hours, taking into account anticipated growth
over the period to 2043 – Main Line long
distance services

CO6

Consistent with the longer term strategy
identified to meet CO3, to provide sufficient
capacity for passengers travelling into central
London during peak hours, taking into account
anticipated growth to the end of Control
Period 6 (2024) – Main Line long distance
services
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Table 5.5 Assessment of Option 2: Lengthen existing Main Line long distance services in the high peak
Conditional output: CO3, CO6
Description: Option 2 proposes to operate all Main Line long distance services in the high peak at their maximum length within the end-CP5
capability of the network, by lengthening two existing services
Passenger impact: Two high peak services in the Route Study’s base year are operating at a length below the maximum possible within the end-CP5
capability of the network (which is broadly 12-car trains for units formed of 20 metre vehicles or 10-car trains for units formed of 23 metre vehicles,
although the number of sufficiently long platforms at London Waterloo prevents all high peak services from operating at these lengths). The
number of passengers on these services typically exceeds the planning capacity of the train. Lengthening these two services would provide an
additional eight passenger vehicle arrivals into London Waterloo in the high peak hour (out of a total requirement for an extra 72 vehicle arrivals by
the end of CP6)
Freight impact: None
Infrastructure & operational requirements: No capital investment is required as Option 2 can be delivered within the end-CP5 capability of the
network (although no assessment has been made of any potential requirement for extra depot and stabling capacity). Eight additional passenger
vehicles would be required. Additional operating costs can be minimised by standing down the extra capacity during off-peak hours (for appraisal
purposes, one lengthened service is assumed to be berthed at Clapham Yard during off-peak hours before working an evening peak service from
London Waterloo. The other lengthened services is assumed to work a contra-peak service enabling the rolling stock to be berthed away from
London during off-peak hours, before returning to London Waterloo to work a PM peak service)
Timeframe: The additional capacity provided by Option 2 is required to relieve existing levels of crowding
Value for money assessment: Option 2 increases the net operating cost of the rail industry. From a socio-economic perspective, Option 2 provides
medium value for money. Further details are provided in appendix 1
Note: South West Trains (SWT) are already examining this option through their rolling stock strategy and therefore it is likely to be implemented in
the short term.
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Table 5.6 Assessment of Option 3: Further deployment of three plus two seating in standard accommodation on Main Line long distance
services
Conditional output: CO3, CO6
Description: In the medium to longer term, reconfigure the internal accommodation of main line long distance rolling stock to provide further three
plus two seating in Standard accommodation
Passenger impact: The different types of rolling stock currently deployed on Main Line long distance routes have a mix of seating configurations in
standard accommodation.
Most Main Line long distance services are currently formed of Class 450 rolling stock configured with three plus two seating in standard
accommodation. During peak hours this rolling stock typically works shorter distance services within the service group (for example, services
starting from Woking, West Byfleet or Alton). Class 450 rolling stock is also used on some longer distance services within the service group (including
some high peak services starting from Portsmouth Harbour and Southampton Central).
A number of Main Line long distance services are currently formed of Class 158, 159 and 444 rolling stock, configured with2 + 2 seating in standard
accommodation. This rolling stock typically works longer distance services within the service group (for example, from Bournemouth and the West
of England Line).
In a ‘making best use’ scenario, further deployment of 3 + 2 seating in standard accommodation on Main Line long distance services could provide
an additional 750 seats into London Waterloo during the high peak hour, a capacity increase of approximately four per cent. This is equivalent to
providing roundly 11 extra passenger vehicle arrivals into London Waterloo in the high peak hour (out of a total requirement for 72 by the end of
CP6).
Whilst this option would provide extra seats for some peak passengers, 3 + 2 seating is not ideal for all passengers. For example, it is known that
some passengers prefer to stand rather than sit in the middle seat of three on busy trains. This option could be delivered over the medium to longer
term
Freight impact: None
Infrastructure & operational requirements: Investment would be required to reconfigure the internal layout of rolling stock
Timeframe: Option 3 represents a medium to longer term choice to increase capacity on Main Line long distance services

*

Value for money assessment: To be considered through the franchise specification process
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Table 5.7 Assessment of Option 4: Operate up to two additional Main Line long distance trains in the high peak hour
Conditional output: CO3, CO6
Description: Following investment in the capability of the network planned for CP5, increase the total number of services on the main (fast) line into
London Waterloo during the high peak hour to a maximum of 26 tph, an increase of up to 2 tph
Passenger impact: Option 4 provides up to two additional Main Line long distance services into London Waterloo during the high peak hour,
increasing capacity by up to 24 passenger vehicles (or 10 per cent extra capacity across the service group), out of a total requirement for 72 extra
vehicle arrivals by the end of CP6.
Increasing the number of main (fast) line services from 24 tph to 26 tph makes more intense use of the available network capacity, and this level of
utilisation may have a negative impact on the punctuality and reliability of the service unless measures to mitigate against this can be deployed.
Several options have been identified to make use of the additional high peak paths. The following option has been considered, for appraisal
purposes:

•

+1 tph from Basingstoke calling Woking then fast to London Waterloo. This would enable some station calls to be removed from the existing
Portsmouth Harbour (via Eastleigh) service to London Waterloo, providing a journey time improvement. As a variation, this new service could be
extended back to provide an additional fast service from Southampton Central, allowing station calls to be removed from the existing stopping
service from Southampton Central

•

+1 tph from Woking calling all stations to Surbiton then fast to London Waterloo. This would enable some station calls to be omitted from an
existing service originating from Farnham, providing a journey time benefit. This new service would also alleviate some crowding on Main Line
suburban services by calling at Surbiton

Freight impact: None
Infrastructure & operational requirements: It is possible that no capital investment would be required as Option 4 may be deliverable within the
end-CP5 capability of the network (although no assessment has been made of any potential requirement for extra depot and stabling capacity
arising from the overall increase in rolling stock). Option 4 requires two additional 12-car trains to be leased, along with other train operating
resources. Additional operating costs can be minimised by standing down the capacity during off-peak hours (for example, by stabling at Clapham
Yard). Additional performance mitigation measures may be required and for this reason doubt remains as to whether this option is viable without
some further infrastructure investment.
Value for money assessment: Option 4 has a positive financial case, as the additional revenue generated exceeds the option’s operating costs.
Further details are provided in appendix 1
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Table 5.8 Conditional outputs

5.4 The level of connectivity provided by passenger rail services
5.4.1 Short journeys to and from central London
The relevant conditional outputs considered by the Wessex Route
Study are listed in table 5.8.
On the Windsor Line network, the existing off-peak level of service
provides a total of 12 trains per hour into London Waterloo. In
addition to these services, freight services use Windsor Line paths
via Hounslow as far as Old Kew Junction during off-peak hours.
Following investment planned for CP5, the Windsor Line network
will be able to support a theoretical maximum of 20 trains per hour
into London Waterloo during a typical off-peak hour. Two paths,
both via Hounslow, are required for freight services, leaving a
maximum of six extra paths which could be used to improve
off-peak connectivity (although operating up to 18 trains per hour
into London Waterloo on an all-day basis is likely to have a negative
impact upon the punctuality and reliability of the service).
The franchise specification process will determine which
connectivity conditional outputs (or which combination of
conditional outputs) provide best value within the end-CP5
capability of the network, and whether or not an improved level of
off-peak connectivity is value for money and affordable to funders.
In practice, these decisions will also be influenced by the level of
capacity provided during peak hours, which typically defines the
amount of resources which are available to be deployed during
off-peak hours.
The six additional network paths are not, however, sufficient to
meet all of the relevant conditional outputs, and as a result choices
must be made between them. Table 5.9 illustrates an off-peak
service specification to make best use of the Windsor Line network
during off-peak hours (‘Option 5’), and in doing so illustrates a
number of the choices available to funders and specifiers.

Conditional output Description
reference
Conditional output: To provide a minimum of 3 or 4 tph for stations
within 30 miles of central London, from…
CO7

Ashford

CO8

Chertsey and Addlestone

CO9

Chessington South, Chessington North, Tolworth
and Malden Manor

CO10

Strawberry Hill

CO11

Fulwell, Hampton, Sunbury, Upper Halliford and
Shepperton

CO12

Sunningdale and Ascot

CO13

Wraysbury, Sunnymeads, Datchet, and Windsor &
Eton Riverside

CO14

Thames Ditton and Hampton Court

CO15

Berrylnads

CO16

Hinchley Wood, Claygate, Oxshott, Cobham and
Stoke D’Abernon

CO17

Effingham Junction

CO18

Horsley, Clandon, and London Road Guildford

CO19

Bookham

CO20

Boxhill and Westhumble

CO21

Worplesdon

CO22

Byfleet and New Haw

CO23

Esher and Hersham

CO24

Deliver incremental journey time improvements
for stations within 30 miles of central London: All
stations/routes

CO31

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from
significant centres of population: Wokingham
(included as a proxy for other locations on the
Reading to Waterloo line, including Bracknell and
Reading)
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Table 5.9 Option 5 - Proposed off-peak train service specification to meet a number of connectivity conditional outputs within the end-CP5
capability of the Windsor Line network
Proposed use of Windsor Line paths

Proposed stopping pattern

4 stopping services via Richmond

2 tph all stations to the Kingston Loop
2 tph all stations to the Hounslow Loop

4 semi-fast services via Richmond

2 tph to Windsor & Eton Riverside (calling at Vauxhall, Clapham Junction, Putney,
Richmond, Twickenham, Whitton, Feltham, Ashford, Staines then all stations to Windsor
& Eton Riverside)
2 tph to Windsor & Eton Riverside (calling at Vauxhall, Clapham Junction, Putney,
Richmond, Twickenham, Whitton, Feltham, Staines all stations to Windsor & Eton
Riverside)

4 fast services via Richmond

2 tph to Reading (only calling at Vauxhall, Clapham Junction, Richmond, Twickenham,
Feltham, Staines, Egham, Virginia Water, Sunningdale, Ascot, Bracknell, Wokingham
and Reading)
2 tph to Aldershot (only calling at Vauxhall, Clapham Junction, Richmond, Twickenham,
Feltham, Staines, Egham, Virginia Water, Sunningdale, Ascot, then all stations to
Aldershot)

4 stopping services via Hounslow

2 tph all stations to Chertsey
2 tph all stations to Richmond

2 semi-fast services via Hounslow

2 tph to Reading (calling at Vauxhall, Clapham Junction, Putney, Brentford, Hounslow,
Feltham, Staines, Egham, Virginia Water, Sunningdale, Ascot, Martins Heron and all
stations to Reading)

2 freight services via Hounslow
To note: If Southern Rail Access to Heathrow is developed there is potential for some of the paths mentioned above to be altered to serve Heathrow.
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Table 5.10 Assessment of Option 5: Improving off-peak Windsor Line connectivity within the end-CP5 capability of the network
Conditional output: See ‘Passenger impact’, below
Description: Operate the 20 tph train service specification proposed in table 5.9 during off-peak hours, to meet a number of connectivity conditional
outputs within the end-CP5 capability of the network
Passenger impact: The proposed service specification improves the level of connectivity to central London from a number of stations, highlighted
below. Any increase in the frequency of train services to central London, relative to the current level of service, is noted in brackets. It is also noted
where the improved level of connectivity meets a conditional output identified for the Wessex Route Study:

•
•

Putney: 14tph to London Waterloo (+4 tph relative to the current level of service)

•
•

Richmond and Twickenham: 12 tph to London Waterloo (+4tph)

•

Feltham and Staines: 10 tph to London Waterloo (+6 tph). The average journey time to London Waterloo will improve due to a greater proportion
of fast services, conditional output CO24

•
•
•
•
•
•
•

Ashford: 4 tph to London Waterloo (+2 tph), conditional output CO7

Brentford and Hounslow: 6 tph to London Waterloo (+2 tph). The additional two services offer a 7 minute journey time improvement to London
Waterloo, conditional output CO24

Whitton: 6 tph to London Waterloo (+2 tph). The average journey time to London Waterloo across all off-peak services from this station will also
improve due to a greater proportion of fast services, conditional output CO24

Wraysbury, Sunnymeads, Datchet, Windsor & Eton Riverside: 4 tph to London Waterloo (+2tph), conditional output CO13
Egham and Virginia Water: 6tph to London Waterloo (+2 tph)
Sunningdale: 4 tph to London Waterloo (+2 tph), and the fastest services will be 2 minutes faster than now. Conditional outputs CO12 and CO24
Ascot: 6 tph to London Waterloo (+4 tph), and the fastest services will be 4 minutes faster than now. Conditional outputs CO12 and CO24
Bagshot, Camberley and Frimley: 2 tph to London Waterloo (+2 tph), through the introduction of a new direct service
Bracknell, Wokingham and Reading: 4 tph to London Waterloo (+2 tph), with an overall improvement in average journey time. Conditional
outputs CO24 and CO31

The proposed service specification reduces the level of connectivity on some small non-London flows, for example, between Winnersh or Martin’s
Heron and Twickenham or Richmond
Freight impact: None
Infrastructure & operational requirements: No capital investment required as Option 5 can be delivered within the end-CP5 capability of the
network. In practice, the resources available to commuter train operators (including the amount of rolling stock) is typically determined by the level
of peak capacity provided, with these resources then being deployed at low marginal cost during off-peak hours in order to generate (net) revenues
and/or to meet wider socio-economic objectives. As a result, the marginal cost of resources required to deliver Option 5 will be influenced by the
future level of peak capacity.
From a track capacity point of view, capacity exists to operate up to four additional services via Richmond during off-peak hours compared to today.
However, further work would be needed to understand the impact of this level of off-peak service on level crossing downtimes and road traffic
impact on an all-day basis, and identify appropriate mitigations as required
Value for money assessment: To be considered through the franchise specification process
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Figure 5.1 Option 5 Proposed off-peak train service specification to meet a number of connectivity conditional outputs within the end-CP5 capability of the Windsor Line network
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On Main Line suburban services the current off-peak timetable
provides a total of 16 trains per hour into London Waterloo.
Informed by the conditional outputs, the Wessex Route Study
identifies a number of options to improve connectivity to central
London during off-peak hours. However, at the end of CP5 there will
be insufficient network capacity to meet all of the relevant
conditional outputs for connectivity, and as a result choices must be
made between them. The broad options identified to improve Main
Line suburban connectivity during off-peak hours are described
below.

•

Option 6: Increase the number of Main Line suburban services
into London Waterloo during off-peak hours to 18 trains per hour,
an increase of two trains per hour relative to the current level of
service. This is the same overall level of service as that currently
provided during peak hours. It should be noted that this level of
service in the peak is only presently accommodated by extending
journey times (relative to the off peak), to protect performance
The Route Study has not developed a further option which
increases the number of Main Line suburban services into
London Waterloo during off-peak hours to 20 trains per hour, as
in practice this is likely to have a significant negative impact
upon the overall level of punctuality and reliability of the service
along with wider route timetabling implications, and as a result is
unlikely to be operationally robust

•

Options 7a, 7b and 7c. This broad set of options delivers (or
partially delivers) improved connectivity to central London in a
manner which does not increase the number of services
operating over the main slow line into London Waterloo, for
example, by operating shuttle services on branch lines (within
the end-CP5 capability of the network)

Network Rail Wessex Route Study Draft for Consultation
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The franchise specification process will determine which
connectivity conditional outputs (or which combination of
conditional outputs) provide best value within the end-CP5
capability of the network, and whether or not an improved level of
off-peak connectivity is value for money and affordable to funders.
In practice, these decisions will also be influenced by the level of
capacity provided during peak hours, which typically defines the
amount of resources which are available to be deployed during
off-peak hours.
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Table 5.11 Assessment of Option 6: Improving Main Line suburban connectivity within the end-CP5 capability of the network by operating
extra off-peak services to London Waterloo
Conditional output: See ‘Passenger impact’, below
Description: Operate 18 tph to London Waterloo during off-peak hours on the main (slow) lines, an increase of 2 tph relative to the current level of
off-peak service, to meet a number of connectivity conditional outputs within the end-CP5 capability of the network
Passenger impact: Option 6 enables one of the seven service pattern choices identified below to be operated. It is noted next to each choice where
the increased level of connectivity provided meets a conditional output identified for the Wessex Route Study.

•
•

operate +2 tph to stations on the Shepperton branch (taking the total number of services to 4 tph), conditional output CO11

•
•
•
•
•

operate +2 tph to Effingham Junction via Worcester Park, conditional outputs CO17 and CO19

operate +2 tph to Epsom via Worcester Park, allowing stops to be removed from existing services between Dorking and London Waterloo
providing a journey time benefit. Conditional output CO24

operate +2 tph to Guildford via Epsom, conditional outputs CO17, CO18 and CO19
operate +2 tph to Chessington South, conditional output CO9
operate +2 tph to Hampton Court, conditional outputs CO14 and CO15
operate +2 tph to Guildford via Claygate, conditional outputs CO15, CO16, CO17 and CO18

Freight impact: None
Infrastructure & operational requirements: No capital investment will be required as Option 6 can be delivered within the end-CP5 capability of the
network. In practice, the resources available to commuter train operators (including the amount of rolling stock) is typically determined by the level
of peak capacity provided, with these resources then being deployed at low marginal cost during off-peak hours in order to generate (net) revenues
and/or to meet wider socio-economic objectives. As a result, the marginal cost of resources required to deliver Option 6 will be influenced by the level
of peak capacity. It should be noted that the equivalent level of service currently operated during the peak includes extended journey times when
compared to the off peak to protect performance. It is therefore likely that a move to 18 tph would extend off peak journey times also if no
alterations to the current infrastructure are made
Value for money assessment: To be considered through the franchise specification process
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Figure 5.2 Option 6 Improving Main Line suburban connectivity
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Table 5.12 Assessment of Option 7a, 7b and 7c: Improving Main Line suburban connectivity within the end-CP5 capability of the network, in a
manner which does not increase the overall number of off-peak services operating into London Waterloo
Conditional output: See ‘Passenger impact’, below
Description:
Option 7a: Operate 2 tph shuttle service on the branch between Shepperton and Kingston (bay platform 1), for onwards connection to central
London
Option 7b: Operate 2 tph shuttle service on the branch between Hampton Court and Surbiton (platform 4), for onwards connection to central
London
Option 7c: Improve the connectivity between Boxhill and Westhumble station and central London by inserting additional stops into existing
off-peak services to London Waterloo or London Victoria
Passenger impact:
Option 7a: This option improves the level of service from stations between Fulwell and Shepperton to 4 tph during off-peak hours, two of which
provide a through journey to London Waterloo. Opportunities to interchange between the branch shuttle and connecting services to London
Waterloo exist at Teddington and Hampton Wick (both of which currently provide 6 tph into London Waterloo, four of which would not require
passengers to change platform for onwards travel towards central London), and also at Kingston (which currently provides 4 tph into London
Waterloo excluding overtaken services, all of which would require passengers to change platforms via the station’s subway for onwards travel to
central London). This option partially meets conditional output CO11
Option 7b: This option increases the level of service from Hampton Court and Thames Ditton to 4 tph during off-peak hours, two of which provide a
through journey to London Waterloo. Interchange exists between the Hampton Court branch shuttle and connecting services to London Waterloo
at Surbiton (which currently provides up to 5 tph to London Waterloo, excluding the through services from Hampton Court and any overtaken
services), which would require passengers to change platforms at Surbiton using the overbridge for onwards travel towards central London. This
option partially meets conditional output CO14
Option 7c: Currently Boxhill and Westhumble station has 1 tph to central London during off-peak hours. In order to meet conditional output CO20
additional stops at Boxhill and Westhumble can be inserted into any of three existing trains per hour between Dorking and London (one to London
Victoria and two to London Waterloo), all of which do not currently stop at Boxhill and Westhumble station
Freight impact: None
Infrastructure & operational requirements:
Option 7a: No capital investment required as Option 7a can be delivered within the end-CP5 capability of the network. The operation of Option 7a
would require an additional unit diagram (and other operational resources).
Option 7b: No capital investment required as Option 7a can be delivered within the end-CP5 capability of the network. The operation of Option 7a
would require an additional unit diagram (and other operational resources).
Option 7c: No capital investment required as Option 7c can be delivered within the end-CP5 capability of the network. Option will result in a small
increase in operational costs
Value for money assessment: To be considered through the franchise specification process
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Figure 5.2 Option 7a, 7b and 7c Improving Main Line suburban connectivity
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5.4.2 Longer distance journeys to and from central London, and
other non-London passenger and freight flows
In this section the Wessex Route Study considers the extent to
which the conditional outputs listed in Table 5.13 can be delivered
within the end-CP5 capability of the network. These conditional
outputs are best considered together as, operationally, the relevant
rail services interact significantly with each other. In some cases, the
network capacity available at the end of CP5 will not be sufficient to
support all of the conditional outputs, and as a result choices will
exist between them.

•
•
•
•
•

Network Rail Wessex Route Study Draft for Consultation

Table 5.13 Conditional outputs
Conditional output
reference

Description
To reduce the ‘generalised’ journey time for
longer distance journeys to central London
from significant centres of population

CO25

Bournemouth

CO26

Poole

CO27

Portsmouth

conditional output to provide sufficient capacity for freight
services

CO28

Salisbury

CO29

Southampton

conditional outputs which improve the level of rail connectivity
to central London for longer distance journeys within the Wessex
Route

CO30

Winchester

conditional outputs which improve the level of rail connectivity
between large (non-London) regional centres within the Wessex
Route
conditional outputs which improve the level of rail connectivity
to and from significant centres of population external to the
Wessex Route
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To improve rail connectivity between
(non-London) large regional centres within the
Wessex Route
CO32

Poole to Portsmouth corridor

CO33

Basingstoke to Portsmouth corridor

CO34

Basingstoke to Poole corridor

CO35

To accommodate, during off-peak hours, the
cross-boundary passenger services specified
by the Cross Boundary Working Group, as a
proxy for meeting all conditional outputs
which are not wholly internal to the Wessex
Route

CO36

To accommodate the anticipated demand for
freight services to 2023 and 2043, as
expressed by the Freight Market Study

conditional outputs which improve the level of rail connectivity
to and from airports

The relevant conditional outputs are listed in table 5.13.
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–– between Basingstoke and Southcote Junction: A maximum

Chapter 3 of the Wessex Route Study describes the 2043 service
specification which has been developed for the Wessex Route to
meet all of the conditional outputs listed Table 5.13. In summary,
this specification includes the services listed below (in addition to
the broad quantum of services already operated).

of three standard freight paths per hour, up to one of which
could be a Class 6 path

–– between Southcote Junction and Reading: A maximum of
three Class 4 paths and two Class 6 paths per hour in each
direction

•

two additional fast services every hour between Portsmouth
Harbour and London Waterloo (via Guildford)

•

two additional fast services every hour between Southampton
Central and London Waterloo

•

1.5 additional services every hour between Southampton and
Reading (0.5 tph to allow the existing Southampton to
Newcastle service to be operated hourly, plus a further service
potentially extended to either Oxford or London Paddington
being investigated by the Western Route Study)

Below, the Wessex Route Study considers the extent to which these
additional services can be provided without further investment in
the capability of the network, by considering (in turn) the key
network capacity constraints which have been identified by the
Route Study. These are:

•

one additional service per hour between Portsmouth Harbour
and London Waterloo via Eastleigh

•

route capacity between Southampton and Basingstoke, and
capacity within the Basingstoke area (section 5.4.2.1)

•

one additional stopping service per hour over the North Downs
line between Reading and London Gatwick Airport, enabling the
existing two trains per hour over this route to both be operated
as limited stop services, providing improved connectivity to
London Heathrow Airport

•

route capacity between Portsmouth Harbour and Woking,
including the capacity approaching and at Portsmouth Harbour
station (section 5.4.2.2)

•

additional services in the Portsmouth and Southampton areas:

–– one additional service per hour between Portsmouth Harbour
and Poole via Netley

–– one additional service per hour between Brighton and Bristol
Temple Meads via Netley

–– one additional service per hour between Brighton and
Bournemouth via Netley

•

freight services:

–– between Southampton and Basingstoke: A maximum of

three Class 4 paths (for services which can operate up to 75
mph) plus one Class 6 path (for services which can operate up
to 60 mph) per hour in each direction

–– between Basingstoke, Woking, and Kew East junction (via

Hounslow): One Class 4 or one Class 6 path per hour in each
direction

The Route Study also considers the trade-offs required to meet the
service specification for the North Downs route (section 5.4.2.3).
5.4.2.1. Route capacity between Southampton and Basingstoke,
and capacity within the Basingstoke area
The route between Southampton and Basingstoke is a 30 mile,
mixed-use two-track railway over which a number of passenger and
freight services currently operate. The mix of service speeds limits
the number of trains that can be timetabled to below the
theoretical maximum capacity of the route. In addition to this,
further constraints limiting the number of services which can be
operated exist at junctions in the Basingstoke area (where the
South West Main Line links to the Reading and West of England
lines), Eastleigh (where the South West Main Line links to the
Romsey and Botley lines), and at St. Denys (where the South West
Main Line links to the Netley line).
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Table 5.14 illustrates the current number of services operating
between Southampton and Basingstoke during a typical off-peak
hour, and also the maximum possible within the existing capability
of the network.
In summary, one additional fast passenger service can be operated
between Southampton and Basingstoke (and then on towards
either London or Reading) during off-peak hours, relative to the
current number of services. This figure increases to 1.5 additional
passenger trains per hour, if some freight services from
Southampton to the Midlands are routed via Andover instead of via
Basingstoke.
As a result of this, a number of services in the Route Study’s 2043
service specification are not deliverable within the existing
capability of the network.
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These services are:
one of the two additional fast services between London Waterloo
and Southampton

•

the total number of extra freight paths required by 2043 is not
deliverable within the end-CP5 capability of the network, even if
no additional passenger services are provided (although
opportunities exist to partially achieve this growth through
operation of additional freight services via Andover)

•

the service specified between the Western Route and
Southampton (via Basingstoke) cannot be accommodated south
of Basingstoke. As a result, this service will need to terminate
Basingstoke (or possibly Reading, should platform capacity and/
or platform length issues prevent the service from terminating at
Basingstoke).

Table 5.14 Number of services on the route between Southampton and Basingstoke during a typical off-peak hour
Maximum number of services per hour within the
end-CP5 capability of the network

Current number of services per hour
Fast passenger services from the south
coast to London Waterloo

2
1 or 2
(i.e. one of these services operates every two
hours, in order to accommodate freight services in
the alternate hour)

5
(or 4.5 if two freight paths are provided each hour)

Stopping passenger services to London
Waterloo

2

2

Freight services

2

Up to 2
(some of these services may need to be routed via
Andover to achieve a full 5 fast passenger services)

7 or 8

8.5 or 9

Passenger services from the south coast to
Reading (and beyond) via Basingstoke

Total
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Table 5.15 summarises the extent to which the relevant conditional
outputs can be delivered within the end-CP5 capability of the
network.
Table 5.15 Extent to which conditional outputs for long distance passenger and freight services can be met within the end-CP5 capability of the
network between Southampton and Basingstoke
Relevant
conditional output

Conditional output description

CO25

To reduce the ‘generalised’ journey time for longer distance
journeys to central London from significant centres of
population: Bournemouth

CO26

To reduce the ‘generalised’ journey time for longer distance
journeys to central London from significant centres of
population: Poole

CO29

To reduce the ‘generalised’ journey time for longer distance
journeys to central London from significant centres of
population: Southampton

Extent to which they can be met within the end-CP5 capability of
the network

The additional service between London Waterloo, Basingstoke
and Southampton partially meets these conditional outputs by
enabling stops to be removed from an existing London Waterloo
to Poole service, improving both journey times and frequency
However, the overall level of service (according to the ‘generalised
journey time’ measure expressed in the London and South East
Market Study) falls short of that required to fully meet these
conditional outputs

CO30

To reduce the ‘generalised’ journey time for longer distance
journeys to central London from significant centres of
population: Winchester

CO33

To improve rail connectivity between (non-London) large
regional centres within the Wessex Route: Basingstoke to
Portsmouth corridor

CO35

To accommodate, during off-peak hours, the crossboundary passenger services specified by the Cross
Boundary Working Group, as a proxy for meeting all
conditional outputs which are not wholly internal to the
Wessex Route

Conditional output can not be met as the additional service
specified between the Western Route and Southampton can not
be accommodated (although this service could be delivered
instead of the additional London Waterloo to south coast service,
discussed above)

CO36

To accommodate the anticipated demand for freight
services to 2023 and 2043, as expressed by the Freight
Market Study

Conditional output can not be met without investment in the
capability of the network, or without significantly impacting upon
the existing passenger services on the Wessex Route
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5.4.2.2 Route capacity between Portsmouth Harbour and Woking,
including the capacity approaching (and at) Portsmouth Harbour
station
The route between Portsmouth and Woking is a mixed-use, 70 mile
two-track railway over which a number of passenger services
currently operate. The mix of service speeds limits the number of
trains that can be timetabled to well below the theoretical
maximum capacity of the route. In addition to this, further route
capacity constraints limiting the number of services which can be
operated exist on the route between Havant and Portsmouth
Harbour, where additional services operating over the West
Coastway route between Brighton and Southampton interact with
the services to and from London. Further constraints exist at flat
junctions on the route, including at Guildford where the North
Downs Line effectively crosses the South West Main Line.
At present two semi-fast and two stopping services operate
between Woking at Haslemere during a typical off-peak hour, one
of which terminates at Haslemere whilst three continue to
Portsmouth Harbour. At Havant these three services interact with a
further 5tph from the West Coastway route.
Within the end-CP5 capability of the infrastructure, it is possible to
operate one of the two additional fast (or semi-fast) services
between Waterloo and Portsmouth Harbour during off-peak hours,
as reflected in the Route Study’s 2043 service specification.
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This would take the total number of services operating over the
route between Woking at Portsmouth to five (three fast/semi-fast
and two stopping services, of which one must terminate north of
Portsmouth, for example at Haslemere).
The capacity used by this additional service in the Portsmouth area
limits the ability to operate other services in the 2043 service
specification, including:

•

the hourly service specified between Portsmouth Harbour and
Poole

•

the second train per hour specified between Portsmouth
Harbour and London Waterloo via Botley.

On current infrastructure, delivering one of these additional services
(as well as the additional Portsmouth Harbour to London Waterloo
service) would require trade-offs against existing services operating
in the Portsmouth area (for example, the existing Portsmouth to
Cardiff service).
Table 5.16 summarises the extent to which the relevant conditional
outputs can be delivered within the end-CP5 capability of the
network.
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Table 5.16 Extent to which conditional outputs for long distance passenger and freight services can be met within the end-CP5 capability of the
network between Portsmouth Harbour and Woking
Relevant
conditional output

Conditional output description

Extent to which they can be met within the end-CP5 capability of
the network

CO27

To reduce the ‘generalised’ journey time for longer
distance journeys to central London from significant
centres of population: Portsmouth

One of the two additional trains per hour between London Waterloo,
Woking and Portsmouth Harbour in the 2043 service specification
can be supported, contributing towards this conditional output.
However, the overall level of service (according to the ‘generalised
journey time’ measure expressed in the London and South East
Market Study) falls short of that required to fully meet this conditional
output

CO32

To improve rail connectivity between (non-London) large
regional centres within the Wessex Route: Poole to
Portsmouth corridor

The additional hourly service between Portsmouth Harbour and
Poole in the 2043 service specification can be delivered within the
existing capability of the network, if:
(1) No other additional services are operated into Portsmouth
Harbour (including the services specified to meet conditional outputs
CO27 and CO33)
Or
(2) Trade-offs are made against other services currently provided

CO33

To improve rail connectivity between (non-London) large
regional centres within the Wessex Route: Basingstoke
to Portsmouth corridor

The additional hourly service between Portsmouth Harbour and
London Waterloo via Botley in the 2043 service specification can be
delivered within the existing capability of the network, if:
(1) No other additional services are operated into Portsmouth
Harbour (including the services specified to meet conditional outputs
CO27 and CO32)
Or
(2) Trade-offs are made against other services currently provided

CO36

To accommodate the anticipated demand for freight
services to 2023 and 2043, as expressed by the Freight
Market Study

Freight services operating over the Woking to Portsmouth Harbour
route are relatively infrequent, and it is assumed (for planning
purposes) that these can continue to be accommodated around the
service pattern for passenger services
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5.4.2.3 Route capacity over the North Downs Line
The North Downs line is a two track railway linking Reading with the
Brighton Main Line via Wokingham, Guildford and Redhill. The line
crosses into Network Rail’s Western route (for planning purposes)
between Wokingham and Reading, and the Sussex route between
Guildford and Reigate.
At present two services per hour operate over the line for the
majority of their timetabled journey; one semi-fast service from
Reading to Gatwick Airport, and one stopping service between
Reading and Redhill (which may be extended to Gatwick Airport in
CP5 as one part of a wider set of changes linked to the Thameslink
programme, following investment in an additional platform at
Redhill during CP5).
Figure 5.5 Services currently using the North Downs Route
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Stopping patterns on the line mean that stations either receive one
train every two hours (for example, at Chilworth, Gomshall, Dorking
West and Betchworth) or one to two trains every hour (for example,
at Dorking Deepdene, Reigate and Redhill).
A number of other services interact with the North Downs line for
part of their journey. These are two trains per hour between
Reading and Waterloo, two trains per hour between Guildford and
Ascot via Aldershot, one train per hour Reigate to London Bridge,
plus a number of other services on the South West Main Line which
operate through Guildford. These services are illustrated in figure
5.5.
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The relevant conditional output for the North Downs line
established by the London and South East Market Study is to
improve connectivity to and from London Gatwick Airport. The
service specification remitted by the Cross-Boundary Working
Group to meet this conditional output is:

•

•

a two train per hour semi-fast service between Gatwick Airport
and Reading (with options to extend this service beyond Reading
to Oxford being considered by the Western Route Study), with
options to improve journey times to be identified by the Route
Study
a third stopping service between Reading and Redhill or Gatwick,
Airport which is required to maintain connectivity to and from
smaller stations on the North Downs line.

The capacity of the North Downs line is not in itself a constraint to
operating an increased level of service, although some
compromises to the specification described above would be
required, principally:
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•

the third stopping service required to maintain connectivity to
and from smaller stations on the North Downs route can only be
timetabled as far as Redhill. Furthermore, this can only be
achieved during off-peak hours as a result of network capacity
constraints within Network Rail’s Sussex Route in the Redhill
area. Further changes to the capability of the network would be
required in the Redhill area to also achieve this during peak hours

•

the timetabling of the third stopping service across Guildford
requires an extended stop at Guildford station to allow other
services to overtake, which is less than ideal

•

investment in upgrades to Automatic Half Barrier (AHB) and foot
crossings on the route will be required.

This assessment assumes the additional Platform 0 at Redhill is
delivered as planned during CP5. This option, Option 8, is assessed
in table 5.17.
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Table 5.17 Assessment of Option 8: Operate 3tph during off-peak hours over the North Downs line within the end-CP5 capability of the network,
to improve connectivity to and from London Gatwick Airport
Conditional output: CO35
Description:
During off-peak hours, operate 3tph over the North Downs line. Two of these are semi-fast services calling only at Reading, Wokingham, Blackwater,
North Camp, Guildford, Dorking Deepdene, Reigate, Redhill and Gatwick Airport. A third stopping service between Reading and Redhill maintains
connectivity to and from smaller stations on the line
Passenger impact:
Stations which are major generators of demand on the line would gain one additional semi-fast service per hour to and from London Gatwick Airport
during off-peak hours, with broadly the same journey time as the current fastest service. The journey time between some smaller stations on the route
across Guildford would be increased as the third (stopping) service between Reading and Redhill requires an extended 15 minute stop at Guildford to
allow other services to overtake
Freight impact: None
Infrastructure & operational requirements: No capital investment required as an Option 8 timetable can technically be delivered within the end-CP5
capability of the network (although no assessment has yet been made of any potential requirement for extra depot and stabling capacity arising from
the overall increase in rolling stock, or of the need to upgrade Automatic Half Barrier (AHB) and foot crossings on the route). To achieve this on the
current infrastructure requires trade-offs in journey time due to the need for a very long dwell at Guildford. As noted in Chapter 7 a number of
infrastructure alterations would be desirable in order to support the introduction of a 3rd train. Approximately three additional unit diagrams would be
required to operate the enhanced level of service, along with other extra train operating resources. The existing 2 tph service is currently operated by
3-car Diesel Multiple Units. For appraisal purposes the Route Study assumes that the additional diagrams would also be resourced by 3-car units,
although if it were possible to deploy 2-car units whilst still providing sufficient capacity for passengers the financial case for Option 8 would improve
Value for money assessment: Option 8 increases the net operating cost of the rail industry. From a socio-economic perspective, this option provides high
value for money. Further details are provided in appendix 1

The timetabling of a third hourly service over the North Downs line
could be improved through investment in the layout in the Guildford
station area and also through a reduction to the current signalling
headway, which would reduce the length of time which the stopping
service waits at Guildford. This investment would also support the
delivery of longer term capacity conditional outputs (conditional
output CO3), and is considered further in chapter 7. An opportunity
has also been identified to improve connectivity along the North
Downs line through electrification, which is currently being
considered through the refresh of the Network RUS: Electrification
strategy.
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In this chapter the Route Study highlights a number of investment
choices which have been identified for Network Rail’s next control
period for funding (Control Period 6, commencing April 2019), and
seeks to inform funders of the implications for industry outputs,
value for money, and affordability.
All of the Control Period 6 (CP6) investment choices identified for
the Wessex Route meet one (or more) of the following criteria:

•

investments which reduce rail industry operating costs (for
example further network electrification, or the provision of new
‘turnback’ facilities enabling the rail industry to reduce its
operational resources)

•

investments which are required to provide sufficient capacity for
the anticipated level of passenger or freight demand at the end
of CP6, where this investment is also consistent with the
longer-term strategy for the route

•

‘Once in a generation’ opportunities where conditional outputs
(or some part of the capital works necessary to meet conditional
outputs over a longer period of time) can be delivered most
efficiently during CP6, for example, in conjunction with the
planned renewal of life-expired assets

•
•

investing in better connectivity to High Speed 2 stations
other investments which reflect funder’s priorities.
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Table 6.1 summarises all of the CP6 investment choices identified
for the Wessex Route, and highlights the key CP6 output driver(s).
Some of the choices highlighted in table 6.1 provide different ways
of meeting the same conditional output. For example, the main line
long distance capacity requirement for CP6 (conditional output
CO6) could be delivered by combining a number of ‘making best
use’ options see chapter 5 with some of the choices identified in
table 6.1.
In addition to the investment choices summarised in table 6.1, the
current ‘refresh’ of the Network RUS: Electrification strategy is
considering electrification of the North Downs and West of England
lines, as an enabler to further improving connectivity and journey
times to and from stations on these routes.
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Table 6.1 Wessex Route investment choices for CP6
CP6 investment choice

CP6 output driver(s)
(relevant conditional outputs noted in brackets)
Route Study
option number

Increase the number of passenger services on the main (fast) line in the
high peak hour to 28 tph, in part enabled by grade separation of Woking
Junction (currently investigating the value of an additiional platform at
Woking)
Increasing freight capacity between Southampton and the Midlands on
the Wessex Route, enabled by grade separation of Basingstoke Junction
(plus further changes to the capability of the network outside of the
Wessex Route). This investment also supports an enhanced level of
passenger train service between Southampton and Basingstoke (and then
either to London Waterloo or cross-country via Reading) meeting some
connectivity conditional outputs, and also enables the longer term (CP7+)
main line capacity strategy
Introduction of double deck trains between Basingstoke, Woking and
London during peak hours

Increasing capacity to
accommodate
anticipated demand
during CP6

Improving rail
connectivity to the
High Speed 2
network

Investing to
reduce costs

Investments
reflecting funder’s
priorities

‘Once in a
generation’
opportunities


9
(CO6)



(CO35)

(CO36)
10

(Also enables the
delivery of main line
peak passenger
capacity in CP7+, CO3
refers)

Also enables
improved
connectivity
within the Wessex
Route (CO29 &
CO34 refers)


11a
(CO6)

Introduction of double deck trains between Southampton, Basingstoke,
Woking and London during peak hours

11b

Accelerated implementation of ETCS and possibly ATO on the South West
main line


12

Improving passenger circulation at Syon Lane, Walton-on-Thames,
Weybridge, Kingston, Norbiton, Putney, Farnham and Farnborough


(CO6, and also CO3 in
the longer term beyond
CP6)

(CO6, and also CO2 and
CO3 in the longer term
beyond CP6






13
(CO38)

Overhead Line Electrification (OLE) - AC electrification of the route
between Southampton and Basingstoke via Andover, including Salisbury
and the route between Romsey and Eastleigh via Chandlers Ford



14

(Accommodating
freight growth, CO36,
through the provision
of an electrified
diversionary route )
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6.1 Operate 28 trains per hour on the main (fast) line in the high
peak, enabled by grade separation of Woking Junction (Option
9)
The Route Study’s assessment is that, in total, an additional 72
passenger vehicle arrivals are required into London Waterloo during
the high peak hour within the Main Line long distance service group,
to meet the CP6 capacity requirement (conditional output CO6
refers).
Several options to provide extra capacity have been identified by
the Route Study’s ‘making best use’ scenario see chapter 5,
although some of these options require trade-offs to be made
against other rail outputs, and in any case these options in
combination do not deliver sufficient capacity to meet the CP6
requirement. As a result, further investment-led capacity is required
during CP6.
Option 9 proposes to increase the total number of services on the
main (fast) line into London Waterloo during the high peak hour to
28 trains per hour. This is an increase of four trains per hour relative
to the existing level of service. Two of these extra services (taking
the total from 24 trains per hour to 26 trains per hour) might
potentially be delivered within the end-CP5 capability of the
network and are appraised in Option 4 (see section 5). Option 9
delivers the remaining two extra services, raising the total from 26
trains per hour to a maximum of 28 trains per hour.
In combination with some of the ‘making best use’ options (for
example, Option 2 – run all high peak main line long distance
services at their maximum length), Option 9 would meet most, but
not all, of the main line long distance capacity requirement
identified for CP6.
Operating 28 trains per hour makes particularly intense use of the
capacity of the network, and may not be operationally feasible
without further measures to mitigate against a reduction in the
overall level of punctuality and reliability of the service. The Route
Study notes that the proposed Connected Driver Advisory System
(C-DAS) system might provide suitable mitigation although further
work is required to confirm this. Also, further investment in the
layout of the network between Clapham Junction and Waterloo
could help to protect the level of performance at higher levels of
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service.
Several options have been identified to make use of the two
additional high peak paths in Option 9. The following scenario has
been considered for appraisal purposes:

•

plus one train per hour from Haslemere calling all stations to
Guildford, Woking, then fast to London Waterloo. This would
enable station calls stops to be removed from the existing peak
service from Hilsea, providing a journey time benefit

•

plus one train per hour from Hook, calling all stations to
Brookwood than fast to London Waterloo

Whilst it is theoretically possible to timetable these extra services
within the capability of the network, the resulting timetable is very
constrained as a result of junction moves at Woking, and this could
be mitigated through grade separation of the junction. Longer term
capacity choices which go above 28 trains per hour (considered in
chapter 7) also require grade separation of Woking Junction. As a
result the Route Study views investment in the grade separation of
Woking Junction to be an integral part of this option. Initial
development work suggests that the capital cost of Woking
Junction grade separation is in the range between £50 million and
£100 million (Anticipated Final Cost, in 2014 prices).
The grade separation of Woking Junction proposal thus developed
includes the provision of a turnback on the line to Guildford to
permit grade separated turnaround facility for trains from and to
London, particularly the stopping trains.
Option 9 reduces the net operating cost of the rail industry as the
revenue generated exceeds the option’s operating costs (although
over the period appraised, this improvement is not sufficient to fully
cover the initial capital investment). From a socio-econonomic
perspective, Option 9 provides ‘very high’ value for money (in other
words, a Benefit Cost Ratio in excess of 4.0). Appendix A provides
more details.
Grade separation of Woking Junction (as described in Option 9)
enables up to 32 trains per hour to be timetabled through Woking
station in the high peak hour towards London, but only with a
reduction in the number of main line fast trains which are able to
call at Woking.
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Figure 6.1 Control Period 6 investment choices
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As a result the Route Study has identified an enhanced option which
provides an additional through platform face at Woking station (by
extending Platform 6) along with associated changes to the track
layout outside the station. This enables a larger number of
highpeak services to call at Woking. Network Rail plan to develop
this extended option further during the Route Study’s consultation
phase.
6.2 Outputs enabled by grade separation of Basingstoke
Junction
The Route Study anticipates a requirement in Control Period 6 for a
third freight path between Southampton Docks and the Midlands/
North, operating via Laverstock Junction owing to capacity
constraints on the more direct route via Winchester. In order to path
this additional train alongside the existing trains in the Basingstoke
area robustly, grade separation of Basingstoke Junction is required
to eliminate conflicts between Southampton bound freight and
passenger paths and those existing passenger services operating
on the South West Main Line. Hence it is the additional freight path
in CP6 that provides the driver of the need for the basic grade
separation of the junction. Initial development work suggests that
the capital cost of basic grade separation of Basingstoke Junction is
in the range between £75 million and £175 million (Anticipated
Final Cost, in 2014 prices).
Moreover, the proposed grade separation at Basingstoke also acts
as an early step towards providing greater main line capacity in
later Control Periods, either in the event of Crossrail 2, fifth track
between Surbiton and Clapham Junction or the implementation of
ETCS. This would potentially include provision of additional services
to meet demand growth into London from the Basingstoke,
Winchester and Southampton areas.
The package of options contained within the proposal for grade
separation of Basingstoke Junction, can additionally offer
opportunities to eliminate other existing train movement conflicts
in the area that constrain future capacity both on the South West
Main Line and the line to Reading. These options will become
increasingly important as and when more mainline paths become
available in the inner Wessex route area into Waterloo and when
proposed additional services operate via the Basingstoke to
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Reading line. These options include linking the grade separation to
the Up Slow Main Line with a chord, double tracking the grade
separated line to permit conflict-free turnback moves and the
provision of a new independent through line on the north side of the
station, but would add additional cost to the base grade separation
scheme.
The provision of an additional freight path between Southampton
and the Midlands (and beyond) is likely to require investment in the
capability of the network across a number of Network Rail’s Routes.
As a result, the value for money case for grade separation of
Basingstoke Junction will be completed following further work on to
understand the network-wide pathing and infrastructure issues.
6.3 Introduction of double deck trains during peak hours (Option
11a and 11b)
The Route Study has investigated further the possibility of
introducing double deck trains to address the CP6 (and longer term)
capacity gap on Main Line long distance services, a concept which
was referenced in the London and South East Route Utilisation
Study1.
An assessment of the suitability of double deck rolling stock currently
in operation internationally has not been able to identify a vehicle
suitable for use in Great Britain, and as a result a new double deck
Electric Multiple Unit (EMU) or preferably an adaptation of an
existing design, would be required for operation on the Wessex Route.
The Route Study has developed an outline ‘concept’ double deck
train, comprising three 26 metre vehicle units operating in multiples
of three (or alternatively, a fixed formation 9-car unit) with doors
situated at the vehicle ends at standard floor height. This concept
provides an estimated 50 per cent increase in useable floor area
compared to existing Class 444 and Class 450 stock deployed on the
route.
Double deck services may suit operation over a limited geographical
area during peak hours only, in order to minimise the investment
required to adapt the rail network and depot and stabling facilities.
Running double deck trains in peak hours only, would also limit the
risk of running such trains which would have no available diversionary
route.
1 London and South East Route Utilisation Study, Network Rail, July 2011
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Option 11a proposes double deck services operating between
London Waterloo and Woking and Basingstoke (excluding the Alton
line), with seven existing high peak services into London Waterloo
operated by double deck trains (three originating from each of
Basingstoke and Woking, and one from West Byfleet). During
off-peak hours of operation when the number of passengers
travelling is significantly lower, it is proposed to stand down these
trains at Clapham Yard, before working a return journey departing
London Waterloo in the evening peak.
Option 11b proposes that the geographic scope of double deck
services is extended back from Basingstoke to Southampton,
enabling a further three high peak services to be operated by
double deck trains. These are the existing services originating from
Southampton Central and Southampton Airport Parkway, plus the
additional service originating from Basingstoke appraised in Option
4 see section 5.3, which would be extended to start back from
Southampton Central.
Based upon a capacity uplift of 50 per cent per train, Option 11a
would provide the equivalent of an extra 42 (single deck) passenger
vehicle arrivals into London Waterloo during the high peak hour, an
increase of 18 per cent. In combination with some of the ‘making
best use’ options (for example, Option 2 – run all high peak main line
long distance services at their maximum length, and Option 4 –
increase the number of service on the main fast line to 26 trains per
hour during the high peak) Option 11a would meet the CP6 capacity
gap on main line long distance services.
Option 11b would provide a larger capacity uplift equivalent to 60
(single deck) passenger vehicle arrivals into London Waterloo during
the high peak hour, or an increase of 25 per cent. In combination
with some of the ‘making best use’ options Option 11b would meet
the CP6 capacity gap on main line long distance services and also
deliver some (but not all) of the longer term capacity gap to 2043.
Network Rail plans to undertake further work during the Route
Study’s ‘Draft for Consultation’ stage to understand the scale of
network investment required to operate double deck trains on the
South West main line to Basingstoke, and also to Southampton.
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In particular, it is anticipated that the cost of gauge clearing tunnels
on the route between Basingstoke and Southampton could be
significant, and may well result in Option 11b providing poor value
for money.
Network Rail also intends to work with operators to undertake
further work to better understand the likely cost of procuring and
operating suitable double deck rolling stock. At this stage it is noted
that both of the options described above require a relatively small
fleet of bespoke rolling stock, and the development costs alone are
likely to be significant. When amortised over a small fleet, the cost
per unit might result in the concept of double deck trains providing a
poor value for money solution to the South West main line’s
capacity shortfall (regardless of the size of any investment required
in the capability of the network infrastructure). An initial
assessment of the business case will be presented in the final Route
Study publication.
6.4 Accelerated implementation of European Rail Traffic
Mangement System on the South West Main Line
In the medium to longer term, digital signalling and train control
technology can provide opportunities to increase capacity by
reducing planning headways and platform re-occupation times,
enabling a more frequent service to be operated. As well as being an
enabler for additional capacity, European Rail Traffic Management
System (ERTMS) can provide safety and performance benefits,
whilst reducing the whole life cost of signalling.
Network Rail successfully implemented ERTMS on the Cambrian
lines during CP4, and further deployment is now planned for CP5.
However, an ERTMS implementation plan based driven by the asset
life of existing signalling assets would not see ERTMS fully deployed
on the South West main line for several Control Periods.
A study commissioned by Network Rail has identified the potential
for European Train Control System (ETCS) Level 3 moving block
signalling with Automatic Train Operation (ATO) to support a level
of service of approximately 30 to 34 trains per hour on the main fast
line between Woking and London Waterloo, though this is subject to
reducing platform dwell times at Woking.
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If achievable, this would meet the main line long distance capacity
requirement for CP6 in the inner area, and would also go a
significant way towards delivering the longer term capacity
requirement (to 2043).
Whilst ETCS offers the potential to make better use of existing ‘plain
line’ network capacity, it can only form one part of a longer term
capacity solution for the South West Main Line. Further investment
in the capability of the network would be required alongside ETCS
to support these higher levels of service frequency, including grade
separation of existing flat junctions (including those at Woking and
Basingstoke), provision of sufficient platform, depot and stabling
capacity, investment in station capacity, and most obviously,
investment in additional rolling stock. However, early
implementation of ETCS might avoid the need to make certain
other significant interventions, for example, providing additional
running lines between Surbiton and Clapham Junction for main line
services.
The study commissioned by Network Rail identified an opportunity
to accelerate the deployment of ETCS on the South West main line,
bringing forward signalling renewals and cab fitment in order to
meet CP6 and longer term capacity requirements. This concept is
therefore proposed by the Wessex Route Study as one potential
capacity solution to be developed further.
6.5 Provision of an electrified freight diversionary route between
Southampton and Basingstoke via Andover
As part of the Electric Spine concept it is intended to provide 25kV
AC overhead line electrification between Basingstoke and the docks
at Southampton at some point during CP6. This could enable a
large proportion of intermodal freight traffic to and from the port to
be electrically hauled (potentially playing a part in enabling longer,
heavier trains to be operated, and therefore using capacity more
efficiently), as well as being an incremental step towards the electric
operation of cross-country passenger trains. Given the position of
this national scheme in the Department for Transport’s High Level
Output Statement (HLOS) for CP5, the Route Study has treated this
option as baseline and has not undertaken further analysis on the
case for such an intervention.
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It is recognised that as a standalone scheme, there are a number of
potential disadvantages, including for example:

•

at present, freight operators have the option of a gauge-cleared
diversionary route between Southampton and Basingstoke via
Laverstock and Andover. This diversionary route would not be
available for electrically-hauled freight, potentially requiring
diesel-haulage to be specially arranged whenever the main route
was unavailable

•

a significant cost is involved in converting the present-day DC
electric passenger fleet to dual-voltage capability, it being
assumed that it will not prove possible or practicable to keep in
place the third-rail DC system as well as the AC system

•

whilst some minor passenger journey time improvements might
be achievable between Basingstoke and Southampton, there is
very little overall passenger benefit in the short to medium term

•

from an asset management and maintenance perspective, the
scope of AC electrification may be insufficient to offer efficiencies
of scale.

For these reasons it is proposed to extend the scope of the
Southampton to Basingstoke project to include consideration of
electrification of the lines between Basingstoke and Salisbury
(including the Laverstock loop), between Salisbury and Redbridge,
and possibly between Romsey and Eastleigh.
This would provide an electrified diversionary route for freight, and
offer the potential for electric operation of Waterloo to Salisbury
passenger services, and Salisbury to Southampton local passenger
services.
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6.6 Improved passenger circulation at Wessex stations
Many of the rail stations on the Wessex Route date from Victorian
times, and in terms of overall footprint and layout some have not
changed substantially for many decades. As a result of this and
growth in the market, some stations on the Wessex Route are
congested during peak hours, making movement through the
station to and from the platforms slow and potentially difficult.
Conditional output CO37 looks to address existing station
congestion at London Waterloo, Wimbledon, Vauxhall and
Clapham. The Route Study anticipates that the CP5 Wessex
Capacity Programme will fund capacity improvements at a number
of stations including London Waterloo, Wimbledon, Vauxhall,
Clapham Junction1 and Queenstown Road Battersea2 which would
meet this conditional output.
Based upon existing levels of congestion, Richmond and Surbiton
stations have also been identified as priorities by the CP5 Wessex
Capacity Programme. However, funding for improvements at these
stations in CP5 is yet to be confirmed. As a result the Route Study
includes them as priorities for investment during CP6, although CP5
funding options are still being pursued.
Given the size and scale of the problem at Clapham Junction it is
possible that whatever interventions are funded in CP5 may not be
significant enough to address the station capacity shortfall in CP6,
or the long term (for example, if a third vertical interchange at
Clapham Junction is not funded in CP5, this will be required in CP6).
If this is the case these stations will become a priority for investment
during CP6 as well.
The Route Study also assumes that some planned interventions
during CP5 (for example, the introduction of 10-car suburban trains)
will alleviate existing station congestion. This is the case with
existing crowding on the up platforms in the morning peak at
Putney, Earlsfield, New Malden and Wandsworth Town.

1 These stations were identified in Network Rail’s Wessex Outlying Stations
Study
2 Queenstown Road Battersea whilst not identified as a congested station
will have additional capacity in CP5 via the re-opening of platform 1
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At Southampton Central and Guildford it is assumed that longer
term strategies proposed to alter track and platform layout in the
station area will include an element of capacity works at stations.
Elsewhere on the Wessex Route, it is anticipated that investment
will be required at a number of other suburban stations to meet
Conditional output CO38 during CP6. These stations are listed in
table 6.2. This list has been complied by Network Rail in conjunction
with South West Trains and other industry stakeholders.
The Route Study estimates that capital investment in the range £25
million to £125 million is required to provide the necessary station
capacity identified in table 6.2. At this early stage of development,
this figure is based upon typical costs for similar schemes at other
stations. Network Rail plans to develop more specific costs over the
forthcoming months to better inform funder’s choices for CP6.
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Table 6.2 Station investment priorities for Control Period 6
Station

Control Period 6 investment priority

Basingstoke

Increased capacity for passengers to leave via the island platform of 2 and 3

Farnham

Increase capacity for passengers exiting the station from platform 2 to the station car park

Isleworth

Additional canopy coverage on the London bound platform 1

Kingston

Increase capacity through the ticket gates, or relocate the existing ticket gates to prevent queuing on the stairs

Norbiton

Increase capacity for passengers exiting the station from platform 2

Portsmouth & Southsea

Additional staircase off the island platform (1 and 2)

Putney

Increase capacity for passengers exiting from all platforms over the footbridge. This could potentially be via a
secondary access at the London End. This would also ease interchange with the London Underground District line
station at Putney East

Raynes Park

Platform de-cluttering to reduce platform congestion

Richmond

Additional ticket gates and gateline reconfiguration, plus de-cluttering of platform 2

Surbiton

Additional vertical circulation off platforms 3 and 4

Syon Lane

Increase capacity for passengers exiting the station from platform 2

Walton-on-Thames

Increase capacity for passengers exiting the station from platform 2

Wandsworth Town

Additional canopies to encourage platform spreading during bad weather

Weybridge

Increase capacity for passengers exiting the station from all platforms

Woking

Additional capacity in the northern ticket hall
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6.7 Conclusions for CP6
The Wessex Route Study has identified a number of investment
priorities for Network Rail’s next Control Period, CP6, commencing
in April 2019.
Continued growth in passenger markets is anticipated right across
the Wessex Route, and as a result further investment is required to
provide sufficient capacity for passengers travelling to and from
central London during peak hours.
On the Windsor and Main suburban routes, the rail industry is
already planning to increase capacity during the current Control
Period. As a result no further investment in on-train capacity is
required during CP6 on these routes, although the Route Study has
highlighted that investment will be required to increase capacity at
a number of suburban stations.
A key priority for CP6 is to provide additional capacity on Main Line
long distance services, most of which are already operating over
capacity between Woking and London Waterloo during peak hours.
For these services, the three point strategy for CP6 is to:
1. Make best use of the existing capability of the network,
principally by operating a maximum of between 24 and 26 trains
per hour on the main fast line during the high peak hour. This
alone will not provide sufficient capacity to meet the level of
demand anticipated by 2024, and so further investment-led
capacity will also be required during CP6. Whilst technically
possible, it should also be noted, uncertainties remain over the
performance impact of going from 24 to 26tph without further
interventions in terms of infrastructure and signalling as set out
below.
2. Provide additional investment-led capacity by incrementally
unlocking network constraints. This includes grade separation of
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existing flat junctions at Woking and potentially Basingstoke,
investments which are also required under any longer term
(post-CP6) strategy to provide sufficient capacity for anticipated
growth in passenger and freight markets
3. Step 2, above, represents the final opportunity to add extra
capacity in an ‘incremental’ manner. As a result, a further priority
for CP6 is to achieve consensus on a preferred longer term
strategy to deliver the necessary ‘step change’ in Main Line long
distance capacity, in order to develop robust plans for CP7 (and
beyond). In this context, capacity enabled by the provision of
ETCS within the inner area is a promising strategy that is
considered by Network Rail a priority for further investigation.
Further investigation of the feasibility of double deck trains in CP6
– particularly from Basingstoke inwards is also recommended at this
stage.
For freight services, should the Electric Spine proposal for CP6 go
ahead on the Southampton to Basingstoke route, the Route Study
has identified that the provision of an electrified diversionary route
between Southampton and Basingstoke via Andover is a priority.

Chapter 7
Accommodating the
conditional outputs in
2043

November 2014
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7.1 Introduction

initial engineering feasibility, operational planning and costing
work has been completed.

This chapter details the choices for funders that do not meet the
prioritisation criteria for Control Period 6 (CP6), but are required to
meet the service specification for 2043. There is no single
intervention that accommodates the conditional outputs required
by 2043; or series of interventions that is affordable within one
control period. The choices should therefore be seen as the building
blocks for accommodating the conditional outputs to 2043 in an
affordable and deliverable way.

7.2 The capacity challenge in 2043
The London and South East Market Study identified conditional
outputs to accommodate forecast growth during the morning peak
hours (07:00 to 09:59 arrivals) into London Waterloo. For the
purposes of this study the high peak hour is defined as services
arriving at London Waterloo between 08:00 and 08:59; based on
the timings taken from the Working Timetable (WTT). It should be
noted that what is classed as the busiest hour will differ slightly from
the high peak hour for each of the individual service groups.

The conditional outputs required by 2043 can be broadly
categorised as either morning peak capacity or off-peak
connectivity. This study details choices for funders that meet these
capacity and connectivity conditional outputs. Appraisals have not
been included at this stage, though in some cases some
Figure 7.1 Choices for funders : Main Line peak capacity
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7.2.1 Choices for funders : Main Line peak capacity
The main line (described here as Fast Line capacity into Waterloo
including the West of England line, Portsmouth Direct Line, Alton
Line and South West Main Line services) equates to a capacity gap
at 2043 of 37 trains in the high peak hour. This assumes that all
services are 12-car length, configured to current Class 450 rolling
stock seating layout. The maximum number of main line paths
assumed in the baseline of this study is 24 trains per hour, requiring
an additional 13 paths by 2043 to accommodate growth and
reduce anticipated crowding across the main line network.
The initial steps to provide main line capacity have been described
in Chapter 6. These are necessary regardless of which longer term
solution is selected from this chapter and include grade separation
at both Woking Junction and Basingstoke Junction. Whilst the
priorities for CP6 are common to all longer term choices described in
this section, they only deliver limited additional peak capacity on
their own.
Any further increase in main line paths will necessitate a large scale
intervention inwards of Surbiton where track capacity on the main
lines is currently constrained.
Inner Main Line Capacity options
Planned and proposed infrastructure changes up to the end of CP6
can provide the theoretical capacity for up to 28 trains per hour to
operate on the Up Fast in morning peak hours, with 18 trains per
hour on the Up Slow. At this point, the limiting factor on overall Fast
Line service frequency is the technical capability of the current

conventional signalling between Surbiton and Waterloo. This
provides a planning headway of two minutes between successive
services.
Therefore, any further increase in the total level of Fast Line services
needs either:

•

a conventional infrastructure intervention to provide additional
tracks, or

•

improvements to technical signalling capability to allow trains to
operate closer together

Three main options have been assessed for the inner area to meet
the 2043 capacity conditional outputs for the main line:
A: 5th tracking between Surbiton and Clapham Junction
B: Crossrail 2
C: European Train Control System (ETCS) / Automatic Train
Operation (ATO) option
A combination of options A + C and B + C also exist and it may be
that a package of interventions is required to robustly deliver the
2043 capacity conditional outputs.
Table 6.1 sets out the potential output of main line paths which can
be achieved for these packages.

Table 6.1 Main Line peak capacity: inner options
Option

Intervention

Option A

5 tracking (Surbiton – Waterloo)
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Main Line output in trains per hour
Up to 34

Option B

Crossrail 2

Option C

ETCS

Up to 36

Option A + C

5 tracking + ETCS

TBD

Option B + C

Crossrail 2 + ETCS

TBD

Up to 30 –34
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The key constraint which limits the number of services going above
36 trains per hour is the capacity between Clapham and Waterloo.
This work assumes that all services are operated by the same
capability of rolling stock to achieve the full throughput of services.
5th tracking between Surbiton and Clapham Junction
The 5th tracking is related to Option F5 from the London & South
East Route Utilisation Strategy (RUS) published in 2011. The RUS
considered a new track from Hampton Court Junction through to
London Waterloo providing additional capacity for main line
services.
The CP5 / 6 works associated with the Wessex Capacity Programme,
which form part of the baseline for this study support an increase in
service inwards of Clapham (Conditional Output: CO3) to 28 trains
per hour.
Work through the Route Study has examined the 5th track option
and revisited previous work. The additional track would allow for
between 30 and 34 main line services between Surbiton and
Clapham. This is achieved by routing up to 22 services per hour on
the existing Up Fast Line and up to 12 services per hour on the new
5th track section in the morning peak.
Given committed and funded investment between London
Waterloo and Clapham Junction in CP5 / 6, the Route Study has
concluded that full 5 tracking between Clapham Junction and
Waterloo is not required. Further infrastructure work will be required
above current investment inwards of Clapham Junction to achieve
up to 36 trains per hour. Initial assessments have shown this to
include additional crossings in the Vauxhall area.
The infrastructure development work has identified opportunities
where the existing infrastructure can be utilised to reduce the
amount of continuous new track which would be required through
this option.
Implementing this choice would not fully deliver the capacity
increase required by 2043. Further work will be undertaken to
understand the benefits of this 5th track option in combination with
ETCS/ ATO before the final document is published.
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Crossrail 2 (main line conditional outputs)
Network Rail is working closely with Transport for London (TfL) on
early development proposals for Crossrail 2. This is a new rail link
connecting South West London and North East London, previously
known as the Chelsea / Hackney Line. The “Regional Option” for
Crossrail 2 that this study puts forward as a choice for funders,
connects onto the national rail network in the Wimbledon and
Tottenham Hale areas, providing onward suburban services to
Surrey and Hertfordshire. The project is at an early stage of
development and the final route alignment and proposed timetable
are still being developed.
Crossrail 2 has been assessed as a choice for funders in the Route
Study as it will support achieving the main line capacity conditional
outputs for 2043 and also capacity and connectivity outputs for
suburban services (detailed later in this chapter).
The Crossrail 2 infrastructure proposals to support the new cross
London service includes a tunnel portal in the Wimbledon area
connecting to the central tunnel section and a six track layout
between New Malden and Wimbledon.
The proposal has been assessed and would allow for the following
re-ordering of services between the tunnel section, fast and slow
lines:

•

The six track formation inwards of New Malden allows all
suburban services which would currently join the Slow Line
inwards of New Malden to instead be routed on the new 6th
track

•

Inwards of Wimbledon a large proportion of existing Slow Line
services would become Crossrail 2 services and therefore be
routed into the central tunnel section at Wimbledon. This would
free up capacity on the Slow Lines inwards of Wimbledon and
platform capacity at London Waterloo

•

The capacity released on the Slow Line and at London Waterloo
can then be used by the six to seven trains per hour which
currently join the Fast Lines inwards of Surbiton.
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Six to eight pathways are released on the Fast Line by changes to
the service enabled by Crossrail 2 as described previously. These can
be used to achieve a total of between 32 and 36 main line services
per hour.
To fully realise the benefits of using the Up Slow Line the low
number platforms at London Waterloo would need to be extended
beyond the 10-car length planned for CP5 to allow main line
services to operate into them, assuming today’s main line rolling
stock is operating.
A more detailed description of proposed Crossrail 2 infrastructure
and the wider benefits in relation to main suburban services can be
found later in this chapter under main suburban choices for funders.
Inner Main Line Introduction of ETCS Level 2 or 3 with ATO
The Digital Railway Programme is being developed by Network Rail
and industry partners. The programme is seeking to accelerate the
roll out of new technology on the network nationally.
One area which has been assessed through the Route Study is the
opportunity to achieve improvements in technical signalling
capability to support an increase in train services on the Fast Line to
achieve the capacity conditional output. The capability of the
current conventional signalling between Surbiton and Waterloo on
the Fast Line provides a planning headway of two minutes between
successive services. This two minute planning headway limits the
theoretical capacity of the Fast Line to 28 trains per hour. To go
above this limit would require signalling capability to deliver a
planning headway of 1½ minutes or lower.
Initial modelling work has assessed ETCS Level two, which provides
a ‘fixed block’ system of train detection, and ETCS Level three, which
provides a ‘moving block’ system. The study assessed both levels
with and without ATO. The findings suggest that implementation of
ETCS Level three in conjunction with ATO inwards of Woking could
enable up to 30 and 34 trains per hour to be accommodated on the
existing Up Fast line.
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ETCS and ATO do not however resolve constraints associated with
the station throat and platforms at Waterloo itself. This constrains
the number of trains arriving at Waterloo to a maximum of 34 trains
per hour on the Up Fast. This is likely to require additional
infrastructure investment above the CP5/6 works in the Vauxhall to
Waterloo area to allow for the required crossing movements.
To achieve 34 trains per hour would require services to operate as
follows:

•

up to 22 trains per hour would be routed via the Up Main Fast
line into the existing Main Line Platforms 7 –15 at Waterloo. This
is the maximum number of trains that can enter the station and
leave via the Down Main Fast due to the station throat layout

•

up to 12 trains per hour would be routed via the Up Main Relief
line from Carlisle Lane Junction into Platforms 16 and upwards.

These services would use platform capacity at Waterloo vacated by
Windsor Line services having transferred into WIT. These main line
trains would then depart empty from Waterloo via the Down
Windsor Slow line to a suitable stabling location, such as Clapham
Yard or Wimbledon
This would provide up to 34 trains per hour into Waterloo in the high
peak hour, although it should be noted that this would use all
available capacity and therefore may have an impact on
performance. Investment would be required at Waterloo Station to
provide sufficient passenger capacity at the station.
As the Digital Railway programme develops, further work will be
required on feasibility, costs and outputs to prioritise rollout of ETCS
across the network.
Further work is required to assess the combined impact of ETCS/
ATO and Crossrail 2/ or ETCS/ATO and the 5th Track option, to
understand the potential capacity that could be achieved by
combining these options.
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Outer Main Line Capacity Options

Figure 7.2 details the outer interventions which are required in CP6,
CP7 and beyond to achieve the capacity conditional outputs for the
main line. These interventions are all common regardless of the
inner solution taken forward.

Once the inner main line intervention is decided (options A, B or C, or
a combination of A and C or B and C) further interventions would be
required in the outer area of the Main Line, over and above those set
out for CP6. These are required to ensure paths freed up in the inner
area could operate to / from destinations to meet growth in the
peak.

Figure 7.2 Outer Main Line capacity choices for CP6 and CP7+
Key
Woking Grade Separation and Platforms [CP6]
Guildford Station Re-devlopment [CP7+]
Basingstoke Grade Separation [CP6]
Southampton Central Station Capacity [CP7+]
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The key constraints in the outer area to deliver capacity conditional
outputs to 2043 are at stations. The areas where an increase in
train service can not be achieved on the current infrastructure
capability are Guildford and Southampton. The interventions
developed for these stations are described in this chapter.
Outer Main Line Introduction of ETCS Level two or three with
ATO
An assessment has been undertaken to understand if improving the
signalling capability through ETCS and ATO could deliver the
required service level in the outer area. Whilst ETCS (with or without
ATO) provides a choice for a potential capacity solution inwards of
Woking (through increasing the throughput of the Up Main Fast
Line), the nature of capacity constraints outwards of Woking mean
that conventional infrastructure interventions would still be
required here in order to support an increased level of Main Fast
Line service into Waterloo.
All interventions presented in Chapter 6 for the outer area (grade
separation at Basingstoke and Woking and additional platform
capacity at Woking) are still required even with ETCS. This section
examines options at Guildford and Southampton which are
required to deliver the capacity conditional outputs up to 2043. An
initial assessment has concluded that additional platforms will be
required at these stations and ETCS does not negate the need for
the options developed.
Guildford Station Capacity
Guildford Station is located on the main line between Portsmouth
and London Waterloo. It has eight platforms, although only seven
are utilised. It acts as the junction between main line services from
Portsmouth, North Downs Line services between Reading and
Gatwick Airport, services to Ascot and suburban services using the
‘Guildford New Line’ via Effingham Junction to London Waterloo.
Additional main line capacity is needed to deliver the increase in
train service facilitated by an inner area intervention. In addition
off-peak connectivity conditional outputs on the North Downs Line
and ‘Guildford New Line’ will all contribute to the need for improved
platform capacity at Guildford.
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Table 7.1
Conditional
output
reference

Conditional output

CO3

Peak
Demand

Accommodate anticipated peak hour
growth to 2043 - Main Line

CO16

Off-peak
connectivity

To provide a minimum 3 / 4 tph (<30 miles
to central London) - Hinchley Wood to
Effingham Junction

CO17

Off-peak
connectivity

To provide a minimum 3 / 4 tph (<30 miles
to central London) - Horsley, Clandon &
London Road

CO20

Off-peak
connectivity

To provide a minimum 3 / 4 tph (<30 miles
to central London) - Worplesdon

CO21

Off-peak
connectivity

To provide a minimum 3 / 4 tph (<30 miles
to central London) - Byfleet & New Haw

CO22

Off-peak
connectivity

To provide a minimum 3 / 4 tph (<30 miles
to central London) - Esher, Hersham

CO26

Off-peak
connectivity

Reduce (generalised) journey times (longer
distance journeys to central London) Portsmouth

CO34

Off-peak
connectivity

Improve connectivity to Gatwick Airport

CO44

Off-peak
connectivity

Accommodate cross-boundary passenger
services as a proxy for meeting Conditional
Outputs which are not internal to the
Wessex Route

CO46

Off-peak
connectivity

Introduction of a direct services between
Guildford and Farnham
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Summary of Conditional Outputs addressed by Guildford Option
To manage this increase in service the study proposes a two phase
approach to provide full operational flexibility, particularly in
respect to overtaking and parallel moves.
Phase One involves the construction of a new island platform
(Platforms 9 and 10) on the west side of the station. The
introduction of these additional platforms will enable services to be
dispersed across the platforms to provide valuable passing
opportunities and enhanced interchange opportunities at the
station as well as increased platform capacity.
Phase Two involves the reconstruction of Platforms 7 and 8 to allow
for an additional track to be installed between Platforms 6 and 7.
Currently there is only a single track between these platforms which
essentially results in Platform 7 being unused.

The additional track will enable further capacity to provide for
enhanced passing opportunities and cater for any future services
that may be proposed by local authorities or operators, such as
between Farnham and Guildford. The additional track will also
resolve a current safety concern, where an electrified conductor rail
resides alongside the face of Platform 7
In addition to platform and track works, work will be required for
passenger access and interchange and for this ‘Lite’ and ‘Heavy’
options have been developed. The ‘Lite’ option will simply add stair
access from Platforms 9 and 10 to the existing footbridge, whilst
extending the accessible subway. The ‘Heavy’ option involves a
complete replacement of the footbridge and canopies with a new
larger structure containing lifts to all platforms that would resolve
current vertical circulation issues for passengers.

Guildford
Station
Layout: Phase 2
Figure 7.3 Guildford
Station
final layout
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Southampton Central Station
Southampton Central station is located on the SWML and provides
an intersection between London and Bournemouth/Weymouth
with lines from Salisbury and the West and services originating from
the East, along the West Coastway line. The station has five
platforms, although Platform (5) which is a bay on the downside of
the station is not configured for current passenger services.
Additional platforms are required at Southampton Central to
accommodate the future train service specification. By 2043 an
additional three passenger services will be required through
Southampton Central. Predicted freight growth, particularly in
respect of intermodal container traffic from Southampton Docks, is
expected to put additional pressure on the capability of the
infrastructure. In addition it is possible that increased services will
be required to Poole, Bournemouth, Bristol, Portsmouth, Brighton

and Reading to improve connectivity. The current station layout will
be unable to accommodate the 2043 service specification.
An option has been developed providing two new island platforms
in each direction, which will allow trains to arrive / depart the station
using minimum headways afforded by the existing signalling
system and achieve improved frequency through Southampton
Tunnel. Central platforms will then be used to accommodate
additional services that are expected to terminate at Southampton
Central.
Feasibility work has shown this scheme could be delivered in three
phases. In Phase One the bay Platform 5 would be extended to
provide a Down island platform Platforms 4 and 5.
Phase Two would involve a new Platform 0 on the upside of the
station to provide an up island platform Platforms 0 and 1.

Figure 7.5 Southampton Central Station
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Phase Three would install an additional through line on the Down
side of the station. This would provide capacity for freight services
to by-pass Platforms 4 and 5 that may be occupied by passenger
trains.
The work would require both station buildings to be rebuilt with new
road transport connectivity (drop off and taxi ranks). The proposals
support these changes and can conceivably be developed alongside
Southampton City Council’s development aspirations for the area
that support onward travel from the station.
The full outputs of the additional capacity at Southampton are not
required until main line capacity is increased above 28 trains per
hour and freight growth from Southampton Docks increases. There
is potential for this scheme to be prioritised for delivery in CP6 to
support local development opportunities and to provide
performance benefits to the area.
Main line capacity summary
The choices for main line capacity described in this chapter and
those prioritised for CP6 can be broadly grouped into three options
for delivery of capacity to 2043:
Option A: 5th tracking between Surbiton and Clapham Junction and
Outer works at Guildford and Southampton
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Option B: Crossrail 2 and Outer works at Guildford and
Southampton
Option C: European Train Control System (ETCS)/ Automatic Train
Operation (ATO) option and Outer works at Guildford and
Southampton
To fully meet 2043 growth it is likely A & C or B & C would be required
but further work is required to confirm this. Options A and C have
the drawback of being limited by the terminating capacity for main
line services at Waterloo (a maximum of 34tph). The Crossrail 2
option mitigates this by removing some slow line services from
Waterloo and making use of freed up platform capacity.
Table 7.2 shows the infrastructure choices or interventions that
would be appropriate depending on the scenario that is taken
forward as an overall strategy for accommodating growth to 2043.
The table also notes current assumptions about which items would
fall into CP6 as per Chapter 6 conclusions.
The output of ETCS / ATO implementation and the Crossrail 2
regional option combined has not yet been fully assessed. There is
potential that a Crossrail 2 option combined with ETCS / ATO could
have increased benefits and further work will be undertaken on this
option before the final document is published.

Table 7.2 Scenarios for delivery of main line capacity
Choices / Interventions

Option A

Option B

Option C

Woking Grade Separation and Woking Platform Capacity (CP6)







Basingstoke Grade Separation (CP6)







ETCS/ ATO Woking and inwards



Crossrail 2 (including 6th track option)



5th track between Surbiton and Clapham Junction



Guildford Station







Southampton Central Station







up to 34*

up to 36

up to 30 – 34*

Total Main Line TPH
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*Option A and C are constrained to a maximum of 34 tph due to the capacity of Waterloo Station and its approaches
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7.2.2 Choices for funders: Main Suburban peak capacity

There are no committed interventions that will relieve these
constraints and a trade-off would be required between main
suburban and main line services for any platform capacity that
becomes available following the integration of WIT in CP5. The
addition of an extra running line, for additional suburban services,
would not alone enable an increase into London Waterloo in
isolation to other options.

Today sees widespread standing on peak services for longer than
the deemed acceptable 20 minutes, for main suburban services into
London Waterloo. At certain times at some stations passengers
may be unable to board a train due to on-train overcrowding.
Analysis shows that delivery of 10-car capability on the main
suburban network in CP5 will provide sufficient capacity to
accommodate forecast growth to the end of CP6. Beyond CP6,
interventions will be required to accommodate future growth.

To address the constraints beyond CP6 there are two potential
choices.

The governing constraints to the provision of additional services on
the Up Slow line into London Waterloo are the dwell times and
platform re-occupation margins at stations from Wimbledon
inwards, and the capacity in Platforms 1 to 6 at London Waterloo.
Figure 7.6 Main Suburban Lines
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Crossrail 2
As previously stated in this document, in relation to main line
services, Crossrail 2 refers to the proposal to build a rail link between
South West London and North East London. The choice for funders
that this study puts forward is the “Regional Option” for Crossrail 2.
The “Regional Option” connects onto the national rail network in
the Wimbledon and Tottenham Hale area, providing onward
suburban services to Surrey and Hertfordshire. The final route
alignment and proposed timetable are still being developed,
following two public consultations on route alignment options.
Figure 7.7 shows the proposed route of Crossrail 2.

Crossrail 2 makes it possible to increase main suburban capacity, by
sending a significant number of services into a tunnel portal located
in the Wimbledon area and into central London through
‘underground’ stations at Clapham Junction, Victoria, Tottenham
Court Road and Euston St Pancras. Existing journey times to key
destinations would be significantly improved, for example journey
times from Kingston to Tottenham Court Road could potentially be
reduced from 45 to 29 minutes. A number of residual main
suburban services would still continue to serve Wimbledon,
Earlsfield, Clapham Junction, Vauxhall and London Waterloo.

Figure 7.7 Proposed Crossrail 2 route

All stations marked provide an indication of
where Crossrail 2 stations could be located.
No station or infrastructure location has yet
been finalised as that level of engineering has
not taken place at this stage in the project.
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In terms of main suburban services, Crossrail 2 will address the
conditional output for capacity to 2043 by providing significant
extra capacity from the main south west suburban area to / from
London as well as contributing to meeting the conditional outputs
relating to main suburban connectivity. The current Crossrail 2
timetabling proposals provide a minimum four trains per hour
during peak hours at all stations beyond Wimbledon that Crossrail 2
serves and interchange opportunities at both Wimbledon and
Clapham Junction. Table 7.3 summarises the key conditional
outputs which might be met by Crossrail 2 proposals on the Main
Suburban areas.
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Crossrail 2 would require additional infrastructure between Surbiton
and Wimbledon to support the additional suburban services.
Development work undertaken to date identifies the requirement
for a 6th track between New Malden and Wimbledon. The 6th track
option would provide a largely dedicated up and down Crossrail 2
line. This could involve quite significant works at Raynes Park,
including an additional platform and the separation of the current
Platforms 3 and 4 to enable a through line, and the removal of the
fast line island platforms at New Malden.
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Table 7.3
Conditional
output
reference

Conditional output

CO5

Consistent with the longer term strategy identified to
meet CO2, to provide sufficient capacity for
passengers travelling into central London during peak
hours, taking into account anticipated growth to the
end of Control Period 6 (2024) – Main Line suburban
services

CO9

To provide a minimum of 3 or 4 tph for stations within
30 miles of central London, from Chessington South,
Chessington North, Tolworth and Malden Manor

CO14

To provide a minimum of 3 or 4 tph for stations within
30 miles of central London, from Thames Ditton and
Hampton Court
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12-car Main Suburban capability
It is currently proposed that Crossrail 2 would operate with 10-car
rolling stock of standard 20 metre length. The core tunnelled
section would be constructed with passive provision to lengthen
trains to operate with 12-car stock.
The choice to extend existing services to 12-car would not be
required in addition to Crossrail 2 in 2043.
Due to the known constraints of dwell times at stations from
Wimbledon inwards, platform lengths and capacity at London
Waterloo an increase in main suburban services is not thought to be
feasible without the introduction of Crossrail 2. It is therefore
concluded that the only other choice that could accommodate
expected growth on the main suburban network is lengthening all
trains to 12 vehicles.
Previous work carried out on the CP4 10-car South West Suburban
Railway project investigated passive provision for 12-car trains on
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the main suburban network. Through the Route Study previous work
has been revisited and validated to provide a clear understanding of
the infrastructure required to facilitate operating trains of 12-car
length.
Work to enable 12-car services to operate on main suburban lines
would include the extension of all platforms at London Waterloo to
12-car length as well as at the majority of other stations on the main
suburban network. Automatic Selective Door Opening (ASDO) could
be a consideration at a limited number of locations outside of
London.
Due to the density of service into London Waterloo much of the
current network is already equipped with four aspect signalling and
short signal sections, appropriate for the 10-car length service that
will be in operation at the end of CP5. Longer trains take more time
to clear signal sections, particularly at the throat of Waterloo
station and critical junctions. This risk would need to be assessed in
detail if this option were taken forward.
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7.2.3 Choices for funders: Windsor Line peak capacity
As established in Chapter 6 is not envisaged that additional
capacity will be required in CP6 for Windsor line services. Platform
lengthening completed in CP4 and 5 coupled with the reintroduction of Waterloo International Terminal (WIT) platforms
allows for 10-car operation which achieves the capacity conditional
outputs to the end of CP6.
Initial investigations for beyond CP6 involved analysis of what
would be required to meet capacity (and connectivity) conditional
outputs on the Windsor Lines. Two choices were identified:
additional or lengthened services.

•
•

additional track capacity via Richmond and/or via Hounslow

•

potential grade separation at Barnes Junction to segregate the
Hounslow and Richmond flows

•

the possibility of additional platform capacity at London
Waterloo

•

capacity through Feltham.

resolution of level crossing downtime issues on the route via
Richmond and Hounslow

Removing these constraints could allow an increase from 20 trains
per hour up to 24 trains per hour, without impacting on main line
service growth. It would however be both extremely costly and
highly disruptive, to rail and road users, during construction. For
these reasons, accompanied with the increase in capacity not being
sufficient to meet the conditional output requirement and there
being an alternative choice, no further development has been
carried out on this option.

To enable an increase in the number of services on the Windsor
Lines, in the high peak hour, beyond the baseline frequency, several
significant constraints would need to be addressed:

•

further additional track capacity through Queenstown Road
above that provided in CP5

Figure 7.8 Windsor Lines
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12-car Windsor capability

•

Previous work carried out on the CP5 10-car Windsor Line project
investigated passive provision for 12-car trains. That work has been
revisited and validated to provide a clear understanding of the
infrastructure required to facilitate operating trains of 12-car
length.

It is envisaged that 10-car capability and the ability to
accommodate up to eight trains per hour on the Hounslow Loop will
be sufficient for initial growth on this part of the line.

Option 1 in Chapter 5 assessed an option which introduces
semi-fast Reading and Weybridge services via the Hounslow Loop,
as a means of encouraging changes in passenger journey habits.
This proposes making the journey time via Hounslow from stations
west of Feltham more comparable with that via Richmond. This will
support redistributing passengers to Hounslow Loop services to
reduce crowding via Richmond. It is recommended that service
changes such as this are considered first before lengthening to 12
cars is required.
12-car works can be split into two phases:

•

Reading/Aldershot to London Waterloo via Richmond fast peak
services (Package 1) – Platform extensions would only be
required at Staines, Ashford, Twickenham, Richmond and
Clapham Junction (if the option is taken in the Reading, Ascot
– London Train Lengthening CP5 project to extend to 12-car
rather than 10-car)

all remaining services: Windsor & Eton Riverside to London
Waterloo and Kingston and Hounslow Loops (Package 2) –
Extensions to the majority of remaining station platforms.

Package One would be highest priority due to crowding levels via
Richmond.
Package Two builds on Package One to encompass the wider
Windsor Lines.
Considerable works would be required at some of the major stations
on the Windsor Lines (e.g. Richmond, Twickenham) to
accommodate 12-car trains although in some quieter locations
ASDO would be appropriate. The challenges with longer trains,
described previously in 12-car main suburban service, apply on the
Windsor Lines as well.
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7.2.4 Choices for funders: Main Line off-peak capacity

To meet freight growth to 2043, as well as meeting passenger
connectivity conditional outputs, a further intervention is required
on the main line. Figure 7.9 shows the freight flows across the route
with a clear indication of the importance of the flow between
Southampton and Basingstoke.

The initial step to provide capacity for freight on the Southampton
to West Midlands corridor is Basingstoke grade separation as
described in Chapter 6.

Figure 7.9 Baseline freight flows on the Wessex Route
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Capacity between Basingstoke and Eastleigh
Grade separation at Basingstoke increases the capacity between
Basingstoke and Eastleigh to 11 trains per hour. This would be made
up of eight passenger and three freight paths with one freight path
via Andover which would carry a significant time and cost penalty.
To meet the 2043 service specification 13 to 14 trains per hour
would need to be accommodated. Off-peak services to be
accommodated are:

•

Network Rail Wessex Route Study Draft for Consultation

•

Freight:

–– three trains per hour Class 4
–– one Class 6 path every two hours
The drivers for an intervention to address capacity between
Basingstoke and Eastleigh are:

•

the growing demand for freight paths on this direct route from
Southampton Docks to the Midlands and North

•

the need to provide enhanced off-peak connectivity between
London, Basingstoke and Southampton, Bournemouth, Poole
and Portsmouth

–– one train per hour London Waterloo – Southampton / Poole

•

reduced journey times between London, Basingstoke and
Southampton, Bournemouth, Poole and Portsmouth

–– two trains per hour London Waterloo – Eastleigh –

•

additional Cross Country and new Paddington services operating
via this route

Cross Boundary:

To address these drivers the Route Study has developed options
that provide facilities for fast passenger services to pass freight and
slower passenger services. Figure 7.10 shows the options developed
to facilitate additional freight and off-peak connectivity conditional
outputs.

Wessex Route:

–– four trains per hour London Waterloo – Southampton (and
beyond) (fast)
(stopping)

Portsmouth Harbour

•

133

–– one train per hour Manchester Piccadilly – Bournemouth via
Reading

–– one train per hour Hull – Southampton via Reading
–– One train per hour London Paddington – Southampton /
Bournemouth via Old Oak Common
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Figure 7.10 Proposed loop options between Basingstoke and Eastleigh
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Of the three options identified, ‘Option A’ provides the optimal
capacity through the installation of a dynamic four mile loop, in
both the Up and Down directions. This is achieved by extending the
existing loops at Wallers Ash northwards, through and beyond
Micheldever station, forming new up and down fast tracks, with
current lines

containing the Micheldever platforms reserved for stopping and
freight services. The four mile loops enable a fast passenger train to
pass a class 6 freight train with both at maximum line speed. The
exact location and requirement of an overtaking facility on this line
should be reassessed if any changes to linespeed or service levels
are proposed
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7.3 The connectivity challenge in 2043

7.3.1 Choices for funders: Main Line off-peak connectivity

The Market Studies identified conditional outputs to meet
connectivity aspirations, both into London and for non-London
flows. The characteristics that define these service aspirations are
the average journey time (expressed as time spent travelling on a
train, waiting for a train and changing train in the same unit) and
the number of opportunities to travel each hour by either direct rail
services or by changing trains.

The London & South East Market Study stated, in relation to longer
distance journeys to London, that:

These conditional outputs have been divided as:

•
•
•

longer distance journeys to central London
short distance journeys to central London (<~30 miles)
non-London journeys within the Wessex Route Study area

Journeys that cross more than one route study area are defined as
cross-boundary and are addressed in Chapter 4 of this document.
The options set out in this section have significant costs associated
with them. It will be for funders to determine whether any of the
options set out above are taken forward for further development,
including assessment of Benefit Cost Ratios (BCR). It should be
noted that where frequency changes have driven additional
infrastructure options initial indications are that a value for money
case may not be achieveable.

“Each Route Study should develop a strategy geared towards
achieving an average train speed of about 75 mph (or total journey
speeds, allowing waiting time, of 50 – 55 mph) between London and
the major generators of demand on the route. In practice, on most
routes, this is most likely to be achieved by a mix of two – three fast
trains per hour”
The infrastructure required (as a minimum) to deliver main line peak
capacity outputs is not sufficient to accommodate all off peak
connectivity outputs in the following areas:

•
•
•

Portsmouth Direct Line
Totton to Poole
Cosham to St Denys

In these three areas choices have been developed to enable the
delivery of journey times and/or frequency of main line services.
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Figure 7.11 Outer Main Line connectivity choices for CP7+
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Portsmouth Direct Line Capacity
The “Portsmouth Direct” line is a two track route between
Portsmouth and Guildford, connecting the South Coast to London.
The line has a topography that makes it difficult to increase line
speeds, which coupled with a relatively high number of stations
does not provide optimum jurney times. Previous investigation has
shown enhancing the infrastructure to reduce journey times
provides little benefit at hight cost. Therefore, choices which reduce
the generalised journey time by increasing service frequency have
been developed.
The key constraint to improving connectivity in terms of frequency
and journey time, is the ability for fast services to overtake slower
ones. Currently, between Guildford and Havant, the only location
where overtaking is possible is at Haslemere. The most efficient way
in which a reduced generalised journey time can be achieved is
through the introduction of two additional fast services per hour
from Portsmouth running non-stop between Fratton and Guildford.
To do this would require additional passing opportunities.
This study has looked at options for loops at:

•
•
•

Liphook
Haslemere
Petersfield

The optimal solution for providing the best operational flexibility
and journey time improvement would be through the installation of
a dynamic loop of up to four miles in length.

The Liphook option would allow overtaking at speed, without the
need to slow down or stop. In the case of Petersfield an option
for a static platform loop has also been considered for use to
terminate trains in the peak and for comparison of cost
purposes.
In addition to further passing capability, platform capacity for
terminating at Portsmouth Harbour is also a constraint on any
increase in the number of services operating on this line. To
deliver the 2043 service specification, that meets all conditional
outputs, 12 – 14 trains per hour need to be accommodated,
made up of the following:

•
•

five or six trains per hour Portsmouth – Waterloo via Guildford

•

three trains per hour Portsmouth – Victoria / West Coastway
via Barnham

•
•

one train per hour Portsmouth – Cardiff

one or two trains per hour Portsmouth – Waterloo via
Eastleigh

two trains per hour Portsmouth – Southampton / Poole.

To accommodate these services, more platform capacity is
required at Portsmouth Harbour. This study therefore sets out
options for the re-instatement of Platform 2 at Portsmouth
Harbour or alternatively a new platform at Portsmouth &
Southsea low level.
Table 7.4 details the number of trains per hour that could be
achieved.

Table 7.4 Terminating capacity in the Portsmouth area
Infrastructure
Layout

Terminating at
Portsmouth
Harbour (tph)

Terminating at
Portsmouth &
Southsea (tph)

Total Trains Per Hour

Current

8

3

11

With re-instatement of Platform 2
at Portsmouth Harbour

10

3

13
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As can be seen in Table 7.4 re-instating Platform 2 will provide 13 of
the 14 trains per hour needed to meet all connectivity conditional
outputs. It will therefore be necessary to consider train service
specification trade-offs, such as operating only one additional fast
service to/from Waterloo, reviewing cross boundary services or
additional new infrastructure to achieve the additional service.
The choice to reinstate Platform 2 has been developed with the
following variations:
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This service level cannot be achieved on the existing infrastructure
capability due to the increase in service level and the signalling
headway on this route. To meet this option the signalling headway
will need to be improved to provide a three minute planning
headway.
Cosham to St Denys Capacity

•

a 12-car platform with minor track changes that would
potentially cut into the final length of the platform

To meet conditional outputs, for generalised journey time and
frequency of service on the line between Cosham and St Denys, this
study has developed options to accommodate the following
services:

•
•

a 12-car platform with full track modification

•

one or two trains per hour between Portsmouth Harbour and
London Waterloo via Eastleigh (it should be noted these services
leave the scope area at Fareham via the Botley Line)

•
•

one train per hour Portsmouth Harbour to Cardiff Central

•

one train per hour between Brighton and Southampton Central
in each direction

•

one train per hour between London Victoria and Southampton
Central in each direction

an 8-car platform

Alternatively a choice has been developed to provide an additional
8-car platform in the low level part of Portsmouth & Southsea
station.
Totton to Poole Capacity
To meet conditional outputs, for generalised journey time and
frequency of service on the SWML, this study has developed options
to accommodate the following services:

•

two train per hour super-fast between London Waterloo and
Bournemouth / Poole

•
•
•

two train per hour between Weymouth and London Waterloo

•

one train per hour London Paddington to Bournemouth via Old
Oak Common

•

two train per hour between Portsmouth Harbour and Poole. It
should be noted this would see an extension of the current one
train per hour between Portsmouth Harbour and Southampton
to Poole and an additional service between Portsmouth Harbour
and Southampton or Poole.

one train per hour stopping between London Waterloo and Poole
one train per hour cross country between Manchester Piccadilly
and Bournemouth

two trains per hour between Portsmouth Harbour and Poole. It
should be noted that this would see an extension of the current
1tph between Portsmouth Harbour and Southampton to Poole
and an additional service between Portsmouth Harbour and
Southampton or Poole.

This service level cannot be achieved on the existing infrastructure
capability due to the extended headway over this section of five
and half minutes. The rest of the route generally has a headway of
two to three minutes. To achieve the connectivity conditional
outputs to 2043 this section would require a maximum three
minute planning headway to match the capability of the rest of the
line.

07 Accommodating the conditional outputs in 2043

November 2014

Network Rail Wessex Route Study Draft for Consultation

139

•

additional track capacity through Queenstown Road (above that
provided in CP5)

•
•

additional track capacity via Richmond and/or via Hounslow

•

grade separation at Barnes Junction (to segregate the Hounslow
and Richmond flows)

As described in Chapter 5 options 1 and 5 could address some
connectivity conditional outputs in the shorter term.

•
•

additional capacity at London Waterloo

To implement all connectivity conditional outputs to 2043 would
require a service level of four trains per hour to Windsor line
destinations. To achieve this level of service frequency the total
number of trains on the Windsor lines would need to increase above
20tph. The baseline infrastructure capability cannot support above
20tph and therefore a number of interventions would be required.

Removing these constraints could allow an increase to 24 trains per
hour, without impacting on main line service growth. It would
however be both extremely costly and highly disruptive, to rail and
road users, to achieve. In common with the peak capacity
Conditional Output on the Windsor lines, no further development
has been carried out in this study.

7.3.2 Choices for funders: Main Suburban off-peak connectivity
As set out in Chapter 5 options 6, 7a, 7b and 7c will provide an
increase in capacity meeting some of the off-peak connectivity
conditional outputs for the main suburban lines. The main choice
for provision of further main suburban connectivity is through the
implementation of Crossrail 2. See section 7.2.2 for further
information on the connectivity outputs achieved by Crossrail 2.
7.3.3 Choices for funders: Windsor Line off-peak connectivity

These interventions would include the following and are the same
as those required to meet the capacity conditional output described
in section 7.2.3:

resolution to level crossing issues (route via Richmond where
downtimes are a major constraint)

capacity through Feltham
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7.3.4 North Downs Line
Chapter 5 has already set out options for a 3rd train in each hour on
the route to improve journey times between key population centres
by allowing two trains per hour to operate with fewer stops between
Reading, Guildford, Redhill and Gatwick Airport.
The infrastructure work required to deliver the option may drive
whether it is likely to sit as a CP6 or beyond choice. As Chapter 5
notes, it would be desirable to have some of the alterations to the
operational layout at Guildford, referred to in section 7.2.1, in place
before operating the additional service. In order to utilise Guildford
as the ideal passing point for fast and slow North Downs Line
services, this would require work to reduce headways either side of
Guildford. The route study has considered reducing signalling
headways throughout this route and the potential to raise line
speeds overall. Depending on whether the extra services are both
peak and off peak it may also be necessary to provide additional
infrastructure in the Redhill area as described in the South East
Route: Sussex Area Route Study. In addition it may be necessary to
implement upgrades to level crossings on the route.
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To complement this choice the Route Study has looked at an
electrification option to see if this could also reduce journey time on
the route.
The sub options tested here were:

•
•
•

DC third rail infill electrification
AC overhead infill electrification
Complete AC electrification between Reading and Reigate

Table 7.5 shows the changes that electrification could provide to
journey times. Pattern 1 represents timings for semi-fast services;
Pattern 2 represents stopping services; and Pattern 3 represents all
station services (for comparison purposes). It can be seen that
provision of AC electrification would provide the most journey time
benefit and that the more stops made the more significant the
journey time improvement.
The electrification RUS is due to be published in early 2015 will set
out the case for North Downs electrification. It will compare the
costs and benefits with other electrification schemes nationally to
determine priorities for CP6 and beyond.

Table 7.5 The effect of electrification on journey times
Class 165 Diesel
Reading to Gatwick Airport
Journey time (mins)

Class 450 DC Electric

Class 350 AC Electric

Pattern 1

Pattern 2

Pattern 3

Pattern 1

Pattern 2

Pattern 3

Pattern 1

Pattern 2

Pattern 3

72.5

92

100.5

70

86.5

93.5

67.5

82.5

89
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7.3.5 West of England Line
The route known as the “West of England Line” is the line between
Worting Junction (west of Basingstoke) and Exeter via Salisbury and
Yeovil Junction. The whole length of the line from Worting Junction
to Exeter is not currently electrified. Between Salisbury and Exeter
the line is characterised as a mixture of double and single track
sections.
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Electrification of the Andover diversionary route, for freight, has
been assessed as part of the CP6 priorities, due to its connection to
works on the Electric Spine.

Figure 7.12 The West of England Line
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West of England Electrification
Investigation into the benefit of electrification showed that a
potential 14 minutes could be saved on journeys from Exeter St
Davids to London Waterloo. This saving was based on AC
electrification between Basingstoke and Exeter St Davids. Only AC
electrification has been assessed as DC would only be considered
for infill schemes, such as the electrification of the North Downs
Line.
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The line is a mix of single and double track; hence additional
infrastructure is likely to be required in order to facilitate this journey
time improvement.
Table 7.6 details the choices that this study has developed based on
fixed crossing points at Axminster, Wilton South Junction or
Gillingham.

Table 7.6 Choices to facilitate electrification journey time improvements on the WoE Line
Fixed Crossing Point

Additional Crossing Locations

Additional Infrastructure Needed

Axminster

•
•

either:

Between Sherborne and Templecombe
Wilton South Junction

•

an extension of the double track section that
currently becomes a single line at Wilton South
junction

or

•
Wilton South Junction

Gillingham

•
•

•
•
•

Templecombe
Axminster East Junction

Increased line speeds between Templecombe and
Wilton to allow services to reach the double track
earlier and depart from it later

To prevent the need for extended dwells, either:

•

extension of Axminster loop to the East

or

•

increase in line speed between Templecombe and
Axminster to allow services to reach Axminster
East junction earlier and depart later

Laverstock Junction

•

additional loop at Crewkerne

Crewkerne

And, to prevent an extended dwell at Honiton, either:

Feniton

•

additional loop at Feniton

or

•

extension of the existing loop at Honiton
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West of England Line diversionary route

•

The WoE Line is a key diversionary route for Great Western services
during major engineering works or times of severe perturbation.
Although not specifically addressing conditional outputs, options
have been developed for inclusion in this study that would allow one
HST service per hour to be diverted in each direction.

the current diesel timetable plus an hourly Great Western
diversionary service between Castle Cary & Exeter, plus the
additional hourly Exeter – Axminster service;

•

a timetable for each of those options above given the use of
electric traction.

A number of scenarios have been investigated to understand what
infrastructure interventions would be required for the existing diesel
timetable and an electrified one as follows:

•

the current diesel timetable plus an additional hourly Exeter –
Axminster service (explored fully in the Western Route Study);

•

the current diesel timetable plus an hourly Great Western
diversionary service between Castle Cary & Exeter (that uses the
path of the additional Exeter – Axminster service developed by
the Western Route Study);
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The study has considered the section of route between Pinhoe,
Yeovil Junction and Castle Cary. It should be noted that the pathing
of services outside of this area has not been considered, and will
require further analysis when any option is taken forward.
Table 7.7 details the infrastructure required for these additional
services.
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Table 7.7 Infrastructure requirement for diversionary choices
Base Timetable

Train Service Specification

Alterations to infrastructure or base timetable required

Current Diesel

Hourly Exeter – Waterloo service only

None

Hourly Exeter – Waterloo
+ additional hourly Axminster – Exeter / Barnstaple

•

Static / dynamic loop at Whimple Station (including new platform)

Exeter – Waterloo
+ hourly Diverted Great Western Castle Cary - Exeter

•
•
•
•
•
•
•
•
•

Static / dynamic loop at Whimple Station (including new platform)

Hourly Exeter – Waterloo
+ additional hourly Axminster – Exeter / Barnstaple

•

Dynamic loop at Whimple Station (including new platform)

Hourly Exeter – Waterloo
+ hourly Diverted Great Western Castle Cary - Exeter

•
•
•
•

Static / dynamic loop at Whimple Station (including new platform)

•
•
•
•
•

Three additional signal sections between Yeovil Pen Mill – Castle Cary

•

Three additional signal sections between Yeovil Pen Mill – Castle Cary

Hourly Exeter – Waterloo
+ additional hourly Axminster – Exeter / Barnstaple
+ hourly Diverted Great Western Castle Cary - Exeter

Future 25kV OLE
Electrified

Hourly Exeter – Waterloo service only

Hourly Exeter – Waterloo
+ additional hourly Axminster – Exeter / Barnstaple
+ hourly Diverted Great Western Castle Cary - Exeter

Dynamic passing loop between Chard Junction – Crewkerne
Extension of loop westwards from Yeovil Junction, with the potential for Platform 3 to be brought back in to passenger use
Three additional signal sections between Yeovil Pen Mill – Castle Cary
Re-double between Pinhoe and existing Axminster loop
Dynamic passing loop between Chard Junction – Crewkerne
Extension of loop westwards from Yeovil Junction, with the potential for Platform 3 to be brought back in to passenger use
Three additional signal sections between Yeovil Pen Mill – Castle Cary
Extension of double track from Wilton South Junction westwards or increased line speeds between Templecombe & Wilton
South Junction

Dynamic passing loop between Chard Junction – Crewkerne
Extension of loop westwards from Yeovil Junction, with the potential for Platform 3 to be brought back in to passenger use
Extension of double track from Wilton South Junction westwards or increased line speeds between Templecombe & Wilton
South Junction

Re-double between Pinhoe and existing Axminster loop
Dynamic passing loop between Chard Junction – Crewkerne
Extension of loop westwards from Yeovil Junction, with the potential for Platform 3 to be brought back in to passenger use
Extension of double track from Wilton South Junction westwards or increased line speeds between Templecombe & Wilton
South Junction

144
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7.4 Other choices to 2043

7.4.2 Other connectivity choices

7.4.1 Station choices

Wessex connectivity to HS2

This study has taken into consideration stations listed in the
Network RUS: Stations which determined the stations to be
assessed. The RUS recommends that in the medium to long-term
Woking Station should be kept under review.

To achieve connectivity to High Speed 2 (HS2) from Wessex a
number of different options have been considered.

•

A masterplan is being developed to address medium and long-term
requirements at Clapham Junction. This includes future track and
platform capacity requirements for both Wessex and Sussex routes.

Cross boundary services from Southampton via Basingstoke and
Reading to Old Oak Common

•

A connection to Old Oak Common from the West London Line
(WLL) as assessed in the South East Route: Sussex Area Route
Study

A masterplan is also being developed for London Waterloo, to
establish practical options that ensure it can cater for projected
future passenger demand, with and without Crossrail 2.
At Vauxhall, it is expected that the station will require a further
upgrade following CP6 to cater for forecasted passenger demand
on the main suburban platforms. This could potentially involve a
new Platform 9 on the existing main suburban down line. The
Platform 7 / 8 island would then become used exclusively for
services towards London Waterloo.
It is expected that other stations may require further intervention
following CP6. The Route Study recommends these stations be kept
under review.

Further work will be examined on these options before the final
document is published including an assessment of an aspiration to
connect the Windsor lines to HS2 at Old Oak Common. The proposal
by London Borough of Hounslow for 4tph between Hounslow Loop
and Old Oak Common will be considered alongside other
opportunities for connecting the Wessex route with HS2.
Improving connectivity to Heathrow Airport
The Wessex Route Study does not provide choices for funders to
address southern access to Heathrow by rail as these will be
delivered through the specific study remitted by the DfT, due to
report in June 2015. The emerging outputs of this study will be
included in the final Wessex Route Study.

08 Consultation and Next
Steps
This section of the document sets out how
stakeholders have been consulted on during the
development of the Wessex Route Study Draft for
Consultation, and how all interested parties can
respond to this document.
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8.1 Introduction
This section of the document sets out how the Wessex Route Study
Draft for Consultation has been managed, how stakeholders have
been consulted to date, and how interested parties can respond to
this Route Study Draft for Consultation.
8.2 Management and Consultation Process
Network Rail has taken an open and consultative approach to the
development of the Long Term Planning Process. The process is a
new way of planning the future of the rail network, and the Wessex
Route Study is a key part of the 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 in Control Period 6 and beyond.
Close involvement of 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. However, we welcome
comment on this document from any interested party who may
wish to respond.
8.3 Stakeholder groups
The Long Term Planning Process is driven by four key groups:

•
•

Rail Industry Planning Group

•
•

Industry Working Groups

Industry Board Groups, established as appropriate, for the
Wessex Route Study
‘Regional’ Groups

These groups have been complemented by one to one discussions
with individual members of the above groups, with other interested
parties and individuals, as required, during the development of this
Route Study.
However, formal comment on this document is welcomed from any
interested party who may wish to respond, whether or not they have
.
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been involved in the work to date. The Wessex Route Study Working
Group will take into account responses in developing the final
Wessex Route Study document.
8.4 How you can contribute
A wide a range of views will help to develop and take forward the
process through to completion of the Wessex 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:
WessexRouteStudy@networkrail.co.uk
Or by post to the address below:
Wessex Route Study Consultation
Strategic Planner
Network Rail
The Cottons Centre
Cottons Lane
London
SE1 2QG
This Route Study is only being published on the Network Rail
website.
Respondents should indicate clearly if they wish all or part of their
response to remain confidential. Otherwise, it is expected that the
responses will be published on the Network Rail website and may be
quoted in future. Where a response is made in confidence, it should
be accompanied by a copy excluding the confidential information
that can be treated as above. The names of respondents may be
published in future documents or on the website, unless a
respondent indicates that it wishes its name to be withheld.
The Wessex Route Study will have a formal consultation period of
90 days, and the date for receiving responses is 18 February 2015.
Earlier responses would be very much appreciated in order to
maximise the time available to respond in the final study.
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After the conclusion of the formal consultation phase, the Wessex
Route Study Working Group will consider further work that may be
required to conclude the study, prior to publication of the final
document in the autumn of this year.
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, via the
following link: www.networkrail.co.uk/ltpp
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Appendix A - Appraisal of
Control Period 6
investment choices

November 2014

The investment choices identified by the Wessex Route Study for
Network Rail’s next Control Period (CP6, commencing April 2019)
have been categorised from a financial and socio-economic
perspective.
In the context of the former, CP6 investment choices have been
categorised into either of the following

•

choices which worsen the rail industry’s net operating position
(in other words, the additional operating costs exceed the value
of any revenue generated)

•

choices which improve the rail industry’s net operating position.
For these schemes, the Route Study also indicates the extent to
which this improvement is able to cover the capital cost of the
initial investment

The investment choices have also been appraised from a ‘socioeconomic’ perspective, which compares the value of benefits
(principally to rail users and non-users) to the net financial cost to
funders (for further information see funder’s investment appraisal
guidelines at https://www.gov.uk/transport-analysis-guidancewebtag).

Network Rail Wessex Route Study Draft for Consultation

148

Appendix A

November 2014

Network Rail Wessex Route Study Draft for Consultation

149

Option 2: Lengthen existing Main Line long distance services in the
high peak (within the existing capability of the network)

Option 2: Financial and socio-economic categorisation

Option 2: Summary TEE Table

Rail industry financial impact

Socio-economic impact

30 year appraisal

(Categorisation of Revenue, Operating
costs, and Capital costs over appraisal
period)

(WebTAG VfM category, see
summary TEE table for
further details)

Scheme increases operating
subsidies
(i.e. R - O < 0)
Scheme
decreases
operating
subsidies
(i.e. R - O > 0)



Low capital cost
coverage
N/A
(i.e. (R - O) / C < 33%
Medium capital
cost coverage
(33 – 66%)

N/A

High capital cost
coverage
(66 – 100%)

N/A

Positive financial
case (> 100%)

£m
(2010 PV)

Costs
Investment costs

0.0

Operating costs

19.5

Revenue

-10.4

Other impacts (broad transport budget)

-0.02

Total costs

9.2

Medium
Benefits
Rail user benefits

12.5

Non user benefits

5.6

Indirect taxation impacts

-2.3

Total quantified benefits

15.8

Net Present Value (NPV)

6.7

Benefit Cost Ratio (BCR)

1.73
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Option 4: Operate up to two additional Main Line long distance
trains in the high peak hour (within the end CP5 capability of the
network)
Option 4: Financial and socio-economic categorisation

Option 4: Summary TEE Table

Rail industry financial impact

Socio-economic impact

30 year appraisal

(Categorisation of Revenue, Operating
costs, and Capital costs over appraisal
period)

(WebTAG VfM category, see
summary TEE table for
further details)

Scheme increases operating
subsidies
(i.e. R - O < 0)
Scheme
decreases
operating
subsidies
(i.e. R - O > 0)

Low capital cost
coverage
N/A
(i.e. (R - O) / C < 33%
Medium capital
cost coverage
(33 – 66%)

N/A

High capital cost
coverage
(66 – 100%)

N/A

Positive financial
case (> 100%)

£m
(2010 PV)

Costs
Investment costs

0.0

Operating costs

55.0

Revenue

-59.7

Other impacts (broad transport budget)

-0.1

Total costs

4.8

Benefits
Rail user benefits

85.0

Non user benefits

32.4

Indirect taxation impacts

-13.0

Total quantified benefits

104.5


Net Present Value (NPV)

109.3

Benefit Cost Ratio (BCR)

Financially positive.
with positive wider
benefits
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Option 8: Operate 3 trains per hour over the North Downs line
during off-peak hours within the end-Control Period 5 capability of
the network to improve connectivity to and from London Gatwick
Airport

Option 8: Financial and socio-economic categorisation

Option 8: Summary TEE Table

Rail industry financial impact

Socio-economic impact

30 year appraisal

(Categorisation of Revenue, Operating
costs, and Capital costs over appraisal
period)

(WebTAG VfM category, see
summary TEE table for
further details)

Scheme increases operating
subsidies
(i.e. R - O < 0)
Scheme
decreases
operating
subsidies
(i.e. R - O > 0)



Low capital cost
coverage
N/A
(i.e. (R - O) / C < 33%
Medium capital
cost coverage
(33 – 66%)

N/A

High capital cost
coverage
(66 – 100%)

N/A

Positive financial
case (> 100%)

£m
(2010 PV)

Costs
Investment costs

0.0

Operating costs

59.7

Revenue

-27.8

Other impacts (broad transport budget)

-0.04

Total costs

31.8

High
Benefits
Rail user benefits

64.5

Non user benefits

2.1

Indirect taxation impacts

-3.4

Total quantified benefits

63.3

Net Present Value (NPV)

31.4

Benefit Cost Ratio (BCR)

2.00
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Option 9: Operate 28 trains per hour on the main (fast) line in the
high peak, enabled by grade separation of Woking Junction

Option 9: Financial and socio-economic categorisation

Option 9: Summary TEE Table

Rail industry financial impact

Socio-economic impact

60 year appraisal

(Categorisation of Revenue, Operating
costs, and Capital costs over appraisal
period)

(WebTAG VfM category, see
summary TEE table for
further details)

Scheme increases operating
subsidies
(i.e. R - O < 0)
Scheme
decreases
operating
subsidies
(i.e. R - O > 0)

Medium capital
cost coverage
(33 – 66%)
High capital cost
coverage
(66 – 100%)
Positive financial
case (> 100%)

Costs
Investment costs

75.3

Operating costs

78.1

Revenue

Low capital cost
coverage
N/A
(i.e. (R - O) / C < 33%


N/A

£m
(2010 PV)

-102.9

Other impacts (broad transport budget)

-0.2

Total costs

50.4

Very High
Benefits
Rail user benefits

184.8

Non user benefits

55.8

Indirect taxation impacts

-20.7

Total quantified benefits

219.9

Net Present Value (NPV)

169.4

Benefit Cost Ratio (BCR)

4.36
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Term

Meaning

AC

Alternating Current. Specifically for 25 kV Overhead Line Equipment.

AFC

Anticipated Final Cost, a cost presented in the Route Study to allow the capital cost of options to be compared,
composed of the Point Estimate plus an allowance for risk/contingency.

ASDO

Automatic Selective Door Operation, used where the whole of a passenger train is longer than a station platform

ATO

Automatic Train Operation

Baseline

Infrastructure, timetable or rolling stock which is assumed to be in place as a starting point for the route study. This is
detailed in Chapter 2 of this document.

BCR

Benefit to Cost Ratio, a measure of the value for money presented by an option.

Bi-mode

A type of train which can use two different sources of power, either being electrically powered where suitable
infrastructure is available, and self-powered elsewhere.

C-DAS

Connected Driver Advisory System. A system that provides real-time advice for train drivers to identify precise points
where to coast, power and brake to conserve energy while helping ensure on-time running.

Choices for Funders

Options developed through the Route Study to provide funders with a range of choices to meet capacity and
connectivity conditional outputs.

Class 4

A classification of freight train timetabled to operate at up to 75mph, typically carrying intermodal containers or
automotive traffic.

Class 6

A classification of freight train timetabled to operate at up to 60mph, typically heavier than a Class 4 train due to the
goods carried.

Committed Enhancement

Infrastructure investment schemes which have been identified for funding in the Government’s High Level Output
Specification (HLOS) or are funded by third parties.

Conditional Outputs

Aspirations for the industry to provide, subject to feasibility, value for money and affordability.

Control Period 4 (CP4)

Network Rail is funded in five yearly periods. Control Period 4 is the funding period between 2009 – 2014.

Control Period 5 (CP5)

Network Rail is funded in five yearly periods. Control Period 5 is the funding period between 2014 – 2019.

Control Period 6 (CP6)

Network Rail is funded in five yearly periods. Control Period 6 is the funding period between 2019 – 2024.

Control Period 7 (CP7)

Network Rail is funded in five yearly periods. Control Period 7 is the funding period between 2024 – 2029.

Crowding standards

The level of on-train crowding for planning purposes, above which triggers the need for measures to provide extra
capacity. The standards used in the Route Study typically reflect funder’s aspiration to provide a seat for all but the
shortest of journeys (where a short journey is typically defined as less that 20 minutes). For short journeys it is assumed
that standing is acceptable, within guidelines specified by funders.

Crossrail

A project to provide new railway infrastructure to allow trains from London Paddington (and west thereof) to continue
across London and through to the Wessex and South Eastern routes, and trains to make use of this infrastructure.

DC

Direct Current. Specifically 750 volt third rail.
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Term

Meaning

Devolved Route

One of the ten organisations to which Network Rail has devolved the day-to-day running of Britain’s railway
infrastructure, to work more effectively with passenger and freight operators. Each route operates as a separate
business unit with its own accounts allowing greater benchmarking of financial performance and efficiency
between the routes and sharing of best practice. Each devolved route also has its own management team to
operate, maintain and renew the infrastructure.

DfT

Department for Transport, a Government department.

Digital Railway

Digital Railway is a rail industry-wide programme designed to benefit Great Britain’s economy by accelerating
the digital-enablement of the railway.

Down line

Usually the line(s) away from London.

Dynamic Loop

A passing loop that allows two trains to pass without stopping.

Electric Spine

25 kV AC railway electrification from the Port of Southampton northwards to major cities and dry port container
terminals in the Midlands.

EMU

Electric Multiple Unit. A type of train using an external electric power source which can be joined together to
make longer trains.

ETCS

European Train Control System. A new signalling control and train protection system being installed widely across
the Wessex Route.

ERTMS

European Rail Traffic Management System. A system for managing train movements using ETCS to signal trains
and GSMR to communicate with trains.

FOC

Freight Operating Company.

Gauge

Key dimensions of the railway which define the size of trains which can be accommodated. Track gauge is the
distance between rails. Loading gauge is the width, height and shape of the trains which can be accommodated.

Generalised Journey Time

A measure of the passenger rail service offer that takes account of in-vehicle time, service frequency and
interchange penalty.

Grade Separation

Infrastructure which allows trains to pass over or under another route to avoid the timetable conflicts which
would otherwise occur.

GRIP

“Governance for Railway Investment Projects”, a Network Rail standard for project managing changes to the
infrastructure.

GWML

Great Western Main Line

High-peak hour

The busiest hour of the day

HLOS

High Level Output Specification, the Government’s statement of what it wishes to buy from the industry over a
Control Period.

HST

High Speed Train. A train typically of 8-car length with two power cars, used on long distance passenger services.
See also rolling stock appendix.

HS2

The planned High Speed link between London, Birmingham, and beyond to Manchester and Leeds.
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HS2 Phase 1

First phase of High Speed Two to provide a high speed line from London to Birmingham and the West Coast
Main Line.

IIP

Initial Industry Plan. A plan to examine the key choices and options facing funders in specifying the future
outputs of the railway and the level of funding required.

Interoperability

A European initiative enabling the railway to compete more effectively with other forms of transport,
particularly road transport. It can contribute to reducing costs and provide safe and uninterrupted movement of
trains across Europe.

Inner suburban

Relating to trains or demand in the area near London served by trains which call at all or most stations.

Inter-regional

Relating to trains or demand which passes between regions.

Inter-urban

Relating to trains or demand which passes between built-up areas (but within regions).

ITSS

Indicative Train Service Specification. A list of possible or proposed train services including key characteristics
such as:

•
•
•
•

origin
destination
routeing
stopping pattern (full passenger trains).

ITSS 2019

Indicative Train Service Specification for 2019. This specification was used to form the baseline for the analysis
carried out for the Wessex Route Study.

ITSS 2043

Indicative Train Service Specification for 2043. This specification was developed within the Wessex Route Study
to meet all of the passenger connectivity and freight Conditional Outputs within and across the Wessex Route
Study area. The specification is subject to feasibility, affordability and value for money.

ITSS Cross-Boundary

Indicative Train Service Specification, also for 2043, was developed for the whole country as part of the
cross-boundary workstream to meet all of the passenger and freight Conditional Outputs which cross Route
Study boundaries. The specification is subject to feasibility, affordability and value for money.

LEP

Local Enterprise Partnership.

LTPP

Long Term Planning Process, the programme of Market and Route Studies which together define the capacity
and capability required of the Great Britain railway network over a 30-year time horizon.

Market Study

One of four studies undertaken at the beginning of the Long Term Planning Process, to forecast demand and to
articulate Conditional Outputs for the markets, namely London and South East, Long Distance, Regional Urban
and Freight.
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MCB-OD

Manually Controlled Barriers-Obstacle Detection.

mph

miles per hour.

Network Operating Strategy
(NOS)

A Network Rail programme to centralise the control of signalling at a limited number of Route Operating Centres
(ROCs) to reduce costs and to improve performance.

OLE

Overhead Line Electrification. A system to transfer power to trains using electric cables mounted above and along
the tracks (also see Third Rail).

ORR

Office of Rail Regulation, the safety and economic regulator for the rail industry in Great Britain.

Outer suburban

Relating to trains or demand beyond the inner suburban area but not long distance.

Peak period

The busiest hours of the day for passenger train loading, often defined as 7am to 10am,and 4pm to 7pm, at a
particular location, for example London Waterloo station.

Periodic Review

The process which establishes Network Rail’s outputs and funding for the next Control Period.

Planning headways

The minimum time which can be used with in a timetable for one train to follow another. This is determined by
the signalling system, signal spacing, linespeed and train braking characteristics.

Point Estimate

An estimate of the most likely cost of the project, package or element. It includes the ‘Base Construction Works’
(Direct Construction and Indirect Construction costs), together with all management ( typically Network Rail),
design, surveys and any other services and works, and if applicable, and escalation and costs of work expended to
date on the project.
When the risk component of an estimate is added it then becomes the Anticipated Final Cost (AFC).

PPM

Punctuality Performance Measure, a metric of the proportion of trains which arrive within a defined time window
starting at the scheduled arrival time.

Programme Board

A body formed to steer development and approve publication of the Route Study composed of senior
representatives from Network Rail, passenger and freight train operating companies, Department for Transport
and Transport for London.

ROC

Rail Operating Centre. See National Operating Strategy.

RDG

Rail Delivery Group, a cross-industry body which exists to promote greater co-operation between train operators
and Network Rail through leadership in the industry and by working together with Government, the supply chain
and stakeholders.

Regional Working Group

A stakeholder group formed of representatives of local authorities with transport responsibities plus ports,
airports and freight end-users.

Resilience

The ability of the railway to continue to operate despite the impact of events such as severe weather.

RIPG

Rail Industry Planning Group, a cross-industry body which exists has as its purpose railway industry input into the
structure and development of the national railway strategic planning processes. Its members are drawn from
railway funders, operators and users.

Route Study

A piece of work to define the future required long-term capacity and capability of part of the network, taking into
account the demand forecasts and relevant Conditional Outputs from the Market Studies.
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RUS

Route Utilisation Strategy, a report which considers the future development of the railway in a particular area
(geographic RUS), or one aspect of its development in depth (Network RUS). Geographic RUSs are being
superseded by Market Studies and Route Studies in the Long Term Planning Process.

SFN

Strategic Freight Network.

SWML

South West Main Line (between London Waterloo and Weymouth)

SSWT

Stagecoach South Western Trains

SWT

South West Trains

TEE Table

Table summarising the economic efficiency of the transport system for the options appraised.

TEN-T

Trans-European Network – Transport, a strategy to develop a trans-European network in the transport sector,
adopted by the European Parliament and the Council in 1996, to establish a ‘master plan’ connecting national
networks of all transport modes.

TfL

Transport for London.

Third Rail

A system to transfer electric power to trains using an additional (i.e. third) rail running alongside the rails used to
carry and guide the trains.

tpd

trains per day.

TOC

Train Operating Company.

tph

trains per hour.

Traffic Management

A system to assist signallers to regulate train services by automating certain functions and providing advice to
signallers where there is a decision which requires their input. See also ERTMS.

Train service specification

See ITSS

Turnback

A bay platform or siding which provides the functionality for terminating services to reverse either in or clear of
the platform ready to depart in the opposite direction

Up line

Usually the line(s) towards London.

W10

A loading gauge which allows 9’ 6” high containers to be conveyed on conventional railway wagons

W12

A loading gauge which allows a 9’6 high container to be carried on a standard container wagon, including
refrigerated containers up to 2,600mm wide; this is the recommended loading gauge for renewed structures

WebTAG

Transport Appraisal Guidance (online version). A document produced by Government to define how the value for
money of publicly-funded transport projects should be assessed.

WIT

Waterloo International Terminal
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Working Group

A body formed to develop the Route Study composed of representatives from Network Rail, passenger and freight
train operating companies, Department for Transport and Transport for London.

WTT

Working Timetable.
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