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Objectives

Five objectives were agreed at the start of Signalling Scotland’s Future which fully align with
Scotland’s Railway’s strategic objectives and address the problems identified with Scotland’s
Railway’s current approach to signalling renewals.

Scotland’s Railway
Strategic Objectives

€

Everyone home safe
every day

f

Reduce the net cost
of the railway

Take climate
action

>

Track and train
working together

Objectives

1. Deliver best value train
control solutions for each
line of route to address the
net cost challenge

2. Plan and deliver an
affordable programme
that enables and commits
to reduced unit rates and
avoids obsolescence

3. Maintain or improve
safety, performance and
reliability

5. Align with wider strategy
by enabling committed or
firmly planned changes
to passenger and freight
services including rail’s
contribution to take
climate action

Problem Statements

1. Signalling assets are approaching
life expiry and/or obsolescence,
and need replacement or life extension
to maintain or improve safety,
reliability, and performance

2. ‘Like for like’ signalling renewals
do not deliver value and life extension
is required to avoid a bow wave
of signalling renewals in the 2030s

3.There is currently no clear
‘one size fits all’ signalling technology
for all parts of the network

5. Services need to adapt
to deliver for future markets
and improve net cost position

6. Disjointed industry delivery
of projects increases costs, causes
greater customer disruption, and
makes realising intended benefits

more challenging

Figure 1: SSF Key Objectives with Scotland’s Railway Strategic Objectives
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Methodology

This strategy has drawn on existing industry data, net costs and expertise to drive forward
strategic thinking about Scotland’s Railway’s signalling. As part of the line of route assessment,
eight workshops took place involving colleagues from across Team Scotland including Transport
Scotland and ScotRail. There were two main stages to developing the proposals presented in this
strategy:

Line of route business cases Network level solutions

Involving option generation and evaluation The options selected for each line

of potential signalling renewals covering of route were combined into three

each individual strategic line of route in solutions covering all of Scotland.
Scotland. Workshops assessing these These have been used to offer insight
options were held with industry partners on the implications of different potential

from across Scotland’s Railway. Assessment solutions for signalling renewals over
required balancing between a range the next 60 years, which typically considers
of factors including safety and two signalling renewal cycles. These
performance, affordability, net cost, should be viewed as scenarios which can
enabling committed changes and be flexible to future events and external
contribution to taking climate action. impacts.

The key activities for these stages is set out below.
Gathering inputs and

Line of Route
Options
refining scope

Capturing line of route-
level findings
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Figure 2: Approach to developing SSF
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Key findings

Based on the information available, the continuation of the CP7
policy of life extending existing signalling systems is neither
the lowest cost nor the best value for money solution.

A policy of life extension is not aligned with the other
strategic priorities of Scotland’s Railway and will impact
the delivery of passenger and freight services.

There is no feasible solution which can limit capital investment
in signalling renewals to Control Period 7 (2024-2029) levels
over the next 20 years.

Solutions developed by Signalling Scotland’s Future and
presented in this strategy show there is potential to reduce capital
investment requirements over the next 60 years by up to £1.2bn
and reduce operational costs for signalling by up to £400m when
compared to life-extension of existing signalling systems.

These network level solutions have been developed
and evaluated for each Line of Route and structured
to take account of deliverability and affordability.

This document provides a framework that will inform
future decisions on signalling renewals whilst accounting
for changes to wider factors such as evolving costs.

Signalling Scotland's Future



We have an output which, based on the
information we have now, gives the lowest
whole life cost over sixty years. In the debate
of in-cab versus modern conventional, we
will watch with interest the development of
works south of the border. We will take the
best of what is delivered there and make it
appropriate for Scotland’s Railway. At the
same time, we will continue to drive down the
cost of a modern conventional solution with
our supply partners.

By not choosing now, we keep our options
open to deliver the best operational outcome
for the lowest net cost.

Next Steps & Governance

These findings and the others contained in
this strategy will be useful in determining
a course of action for signalling renewals
in CP8 and beyond. Ongoing monitoring
aligned with these next steps should

use the TSEP (Team Scotland Execution
Plan), with delivery of the SSF strategy
reported via Pipeline Integration Board.

Signalling Scotland's Future
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Line of Route summary

Vv

Options were considered for each
strategic Line of Route, aligned
with wider strategy for Scotland's
Railway.

It should be noted that during Phase 2:
Network level Options, Lines of Route 3, 5, and
6 were sub-divided into a, b and c sections but
for Phase 1: Line of Route Options, all stages
considered each Line of Route as defined from
1-8.

Selected options from line
of route business cases

The results of each line of route Multi Criteria
Assessment Framework (MCAF) workshop,
conclude with a ‘highest scoring’ option

and a highest scoring ‘modern conventional’
option, which were scored against the
baseline ‘do minimum’ option. The workshops
were attended by Transport Scotland, ScotRail
and Network Rail with a consensus agreed

at the end of each meeting on the overall
scoring.

Options scored highest at this stage of review
are not the only ways forward, and will be
reassessed as part of future iterations of this
strategy.
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Figure 3: Map showing SSF Lines of Route which
includes the subdivision of Lines of Route 3,5 and 6
in the network level solutions.
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Network level solutions summary

The solutions developed consider different signalling technologies and approaches to signalling
renewals. There are exceptions for certain parts of the network, but in brief, these solutions are:

Baseline

Replacement of individual parts of the signalling system as they reach the end
of their expected lifespan. As there is no whole-scale renewal of the system in
one go, the overall system remains the same in terms of capability and operation.

Modern Conventional

The signalling system is renewed on parts of the network where it is due for renewal.
This replacement generally retains lineside signals akin to those seen today but the
complex system sitting behind them is upgraded to the modern equivalent, allowing
for changes in capability and operation.

Highest Scoring (Unsmoothed)

v

These are the highest scoring options developed from each line of route review, with
minor adjustments at interfaces. For much of the network this is in-cab signalling,
which does away with lineside signals and instead gives the driver the signalling
information in-cab. This brings track and train closer together allowing for different
capability and operational setup of the railway. The system sitting behind it is broadly
similar to the Modern Conventional solution.

Highest Scoring (reprofiled)

As above, but with the programme of renewals carefully adjusted
to better address the need for affordability.

Signalling Scotland's Future



Network level solutions comparison of CAPEX by control period - cumulative
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Year

Modern Conventional

Baseline

Highest Scoring (Unsmoothed) Highest Scoring (Reprofiled)

Figure 4: Cumulative capital cost of network level solutions

Cumulative capital cost for the baseline network level solution remains lower than

the alternatives until CP12 (2049-2054). At this time the reprofiled highest scoring solution
has started to see the benefits of some higher up frontinitial investment through a tailing
off of capital costs. The modern conventional solution has a higher cumulative capital cost
than baseline until CP16 (2069-2074). At this time, it is following a similar trajectory to the
reprofiled highest scoring solution.

The capital costs of all of these solutions are significant. However, a potential saving of around
£1.1-£1.2bn between the baseline and the highest scoring options network level solution is
significant when considered across the 60-year timescale presented in this strategy.

We anticipate that operational expenditure will reduce as a result of the transition to modern
conventional and in-cab options, with in-cab offering additional safety and cost benefits with
potential for supporting changes which contribute to good performance. These benefits,
alongside the benefits of enabling the Concept of Operations for Scotland’s Railway,

have not been fully quantified at this strategic stage of development.

The overall network level solution which involves the lowest investment over the longer
term is therefore the final one presented - the reprofiled highest scoring options. This is due
to the substantially reduced costs arising from long term renewals of gradually introduced
in-cab signalling on most lines of route.

Signalling Scotland's Future

21



Vv

Signalling is a core part

of the railway system and can
enable the effective utilisation
of the revenue-earning assets
of Scotland’s Railway. It cannot
be treated in isolation, and this
strategy has aimed to accompany
its focus on signalling with

a consideration of the critical
role signalling plays as part

of an efficient and high-
performing railway.

Final recommendations

The results of the analysis presented

in the strategy show the implications of
different investment options for signalling
on Scotland’s Railway over the next 60 years.
It also sets out the types of decisions and
trade-offs that are needed to deliver a safe,
efficient, and integrated signalling system
for Scotland.

All solutions require a significant increase

in renewals activity over the next four control
periods (CP8-CP11). The only option that,

for CP8, is in line with CP7 expenditure

levels is the baseline policy of life extension.
However, following this path will mean that
future renewals costs remain higher than
other solutions in the long term. Crucially,
such an approach is not conducive to the
wider changes that are expected to be
required to the whole railway system to
enable Scotland’s Railway to deliver for
passengers, freight customers and taxpayers.

The obsolescence and component
life-expiry drivers highlighted will require
an upliftin signalling renewal activities
over coming Control Periods. This will

be challenging to achieve and will require
an engaged and resourced supply chain
to deliver, enabled through visibility

of a longer-term pipeline and an innovative,
carefully planned commercial strategy

to leverage the best long term value

from investment in signalling.

Signalling Scotland's Future



The most cost-effective solution is to
progressively design for and move - often
at the second renewals cycle - towards in-
cab signalling across much of the Scottish
network, via a rolling programme aligned
with asset condition and other renewal
projects and programmes and rolling stock
change; similar to the efficient delivery of
the rolling programme of electrification as
part of the decarbonisation of Scotland’s
Railway. Other solutions have higher long-
term costs. In addition, the adoption of in-
cab signalling in Scotland will provide other
benefits that address the strategic priorities
for Scotland’s Railway in terms of reducing
net costs and improving reliability, safety,
and progress on climate action.

The high-level optioneering that has

been undertaken to date is indicative, and
further development may highlight further
opportunities to reduce costs within and
across Control Periods. Further factors

such as changes in railway demand or

future technological developments will also
influence the balance between each decision.

The recommended solution represents an
eventual transition to in-cab signalling, but
the other outputs and plans described in
this strategy remain valid should Scotland’s
Railway adopt an alternative option, as the
required trade-offs will always be similar.

Signalling Scotland's Future

However, this strategy will remain a live
document and the recommended solution
based on the assumptions may well change
as Scotland’s Railway develops. Assumptions
will be reviewed, unit costs will change,

the supply chain will evolve, enhancements
will be delivered, and service requirements
change. The approach used has been
designed to be updated annually to
progressively inform the Periodic Review
process. This will be owned by the Route Asset
Management team within Scotland’s Railway.

Nobody fully knows what the needs of
Scotland’s Railway or the signalling market
will look like in 10-20 years’ time, so as the
strategy develops into future control periods
there should be consideration for additional
signalling technologies that may emerge.
For example, for LOR 8 Far North and West
Highland Line we have assumed

by 2040, satellite-based communications
could be used as a replacement for RETB.
All emerging types of conventional and
in-cab signalling technology should be
assessed in future updates.

These recommendations are consistent
with those of the Concept of Operations
and all enhancements currently committed
for Scotland’s Railway.
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This document provides a
strategic focus on signalling and
sits alongside the Concept of
Operations for Scotland’s Railway
in setting out a framework for
consideration of future outputs
specification and funding
decisions. As such, the next

steps outlined below are aligned
with the Concept of Operations,
although have a different focus.
There are two primary ways to consider what
happens next to progress Signalling Scotland’s
Future - when and how the strategy will be
used, and when and how it will be updated.

Doing both well is critical in achieving the
desired outcomes for Scotland’s Railway.

Next steps

Using the Strategy

« This strategy is not static, and adds
no value if it sits on a shelf. The workbank
it has created will become the workbank
for Scotland, starting from now.

+ Ongoing reference to the strategy will
be critical, enabling us to continuously
challenge the market and demand
increasingly efficient processes and
innovations to drive down net costs
for every project.

« The strategic approach is dependent
on our continued drive to use all our
assets in a sustainable way, ensuring
we get every operational hour out
of every piece of equipment.

+ The strategy will be a point of reference
for significant output change and
investment decisions for all aspects
of Scotland’s Railway, given signalling’s
critical importance as part of the wider
railway system.

« The strategy will begin a new approach
to working with the supply chain to
maximise the cost-efficient lifecycle
of new and current signalling systems.

Updating the Strategy

+ The strategy will need to be updated
at appropriate intervals to allow it
to deliver value for Scotland’s Railway.

« Further development of future operational
costs will be required to inform future
iterations in line with the wider strategic
assumptions for Scotland's Railway.

Signalling Scotland's Future



« There will need to be a refresh
on the approach each Control Period
so that the strategy can best-inform
the periodic review process.

« When there are significant decisions on
future changes to the railway that impact
the strategy, it will be considered as part
of those decisions and updated accordingly.

« When new information on signalling
technology, or updated cost and benefits
data, becomes available, this will also need
to be incorporated in an updated strategy.

Governance

-« Ongoing monitoring aligned with each
of the next steps should use the TSEP
(Team Scotland Execution Plan)
as the framework to govern updates.

Changes to the strategy, including
significant changes to the future
signalling workbank, will be reported
via Pipeline Integration Board.

« The strategy will be used to assess strategic
fit for investment approvals, so that
alignment of proposals with Signalling
Scotland’s Future remains
an ongoing consideration.

« The major update of the strategy ahead
of each control period will sit alongside
the formal Periodic Review process
to enable informed decision-making.

Signalling Scotland's Future
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