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About the photos

The photo series presented

this year illustrates forms of
organisation that have emerged
either from nature or through
human activity; an expression of
a sustainable balance between
the individual and society.
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EDITORIAL

Dear readers

At SMA, we believe that shaping the future of public transport requires more than just expertise; it calls for a shared commitment
to innovation and long-term investment in know-how and technology. Whether we are developing concepts, refining processes,
or building software, we always take a holistic view of the railway system. As the number of actors and the complexity of
decision-making increase, our role is to coordinate interests, foster dialogue, and unlock new potential. Together with our clients,
we are laying the foundations for the railway systems of tomorrow.

Balancing the economic needs of the public and private sectors in railway capacity planning and allocation is essential to meet
the requirements of the system’s stakeholders. The TTR initiative and new EU regulations aim to enhance medium-term capacity
planning through structured deliverables, such as capacity models, which means leaving a “manufacturing” mindset behind
and embarking on a real “industrialisation” of the capacity production process. To achieve this, systematic timetables offer
numerous advantages in both the planning and operations processes. Effective coordination among key actors, supported by
smart IT systems and the appropriate precision in timetabling and performance assessments, will ensure transparent and
efficient capacity planning. Our lead article in this year’s annual report focuses on these aspects.

Once again, we are pleased to present a selection of activities and projects from our Consulting and Software divisions that
have shaped the past year. These reflect our commitment to delivering high-quality services and solutions that empower our
clients and contribute to a more efficient and sustainable rail system.

Thank you for your continued interest and trust.

We hope you enjoy reading our 2024 Annual Report.

D, S
Thomas Bickel
Head of Software
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The balancing act

In rail capacity planning and allocation

In the realm of rail infrastructure
capacity planning and allocation,
achieving an optimal balance
between the public and private
sector economics is crucial.

The railway sector comprises
multiple stakeholders, each having
an influence on the system’s
economics. The purpose of this
article is to examine this in the light
of capacity products that guarantee
greater planning efficiency for all
stakeholders.

The institutional setting Passengers
and freight customers are key drivers of
demand, with their choices depending
on factors such as price, travel time,
frequency and service quality. Railway
Undertakings (RUs) provide services

in both the passenger and/or freight
sectors, with incumbents enjoying
established networks, whereas new
entrants face considerable regulatory
and financial obstacles and encounter
substantial hindrances when competing
against incumbents despite government
support for them. Infrastructure
Managers (IMs) oversee railway
networks, plan and allocate train paths
and manage the traffic, while maintaining
the operational efficiency of their network
and fulfilling broader macroeconomic
goals; their independence is crucial for
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fair competition, although in many
instances, they continue to maintain
close organisational relationships with
the established national operators for
historical reasons. Governments play a
central role in regulating railway markets
by setting policies, providing financial
support, and enforcing competition
measures, although the extent of state
intervention influencing the degree of
market liberalisation varies across the
continent. Regulatory bodies ensure fair
competition by overseeing access to
infrastructure, pricing policies, and
resolving disputes. Effective regulatory
frameworks are essential to ensure a
fair and competitive market, as they
help balance the pursuit of market
efficiency with the protection of broader
public interests, such as accessibility,

consumer rights, and long-term sustain-
ability. Without such frameworks, close
ties to established operators may hinder
innovation and limit opportunities for
new entrants.

The European railway sector is mostly
dominated by state-owned incumbents,
and despite efforts to introduce compe-
tition, significant barriers persist due to
regulatory and structural constraints.
Competition in the railway sector takes
different forms, either through open
access, where multiple operators
provide services on the same infrastruc-
ture, or through franchised competition,
sometimes referred to as a public
service obligation (PSO), where Public
Authorities contracts are awarded to a
single operator for a specified period.
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While open access is common in freight
and on specific profitable passenger
routes, the franchise and/or concession
model is still the standard across Europe
for services that are not commercially
viable and therefore require public sector
support.

The European Union has implemented
policies to encourage a more competitive
railway market by requiring the separa-
tion of infrastructure management from
operations, the use of open access
rights and by regulating PSOs through
competitive tendering processes.
However, the degrees of implementa-
tion and interpretation of these rules
vary among member states, leading to
notable differences in the level of
market liberalisation.

A crucial element in railway market
dynamics is the concept of train paths,
the main product offered to the market
for sale by the IMs. A train path is
defined by where and when it runs,
requiring precise coordination by the
IMs, who impose charges on RUs for
using these paths, with the pricing
models varying across markets. Train
paths are considered scarce economic
resources on heavily used networks,

and their allocation plays a fundamental
role in the overall process. Railway
capacity is constrained by physical
infrastructure, signalling systems, and
structural elements of the timetable,
leading to competition for access in
high-demand corridors. Unlike other
transport industries, the inherent
structural rigidity of the rail system can
reduce the flexibility available for
adjusting short-term service offers
based on market demand. The allocation
of paths may be limited to short-term
provisions that offer flexibility but create
uncertainty for new entrants, or at the
other extreme through long-term
framework agreements that provide
stability but may hinder competition by
limiting opportunities for market entry.

RUs generate value by enhancing service
quality, improving operational efficiency
(with optimised rolling-stock and staff
utilisation) and expanding market reach,
their ability to attract customers is
largely dependent on timetable quality,
pricing, reliability, and the overall service
experience. IMs play a crucial role in
optimising network development,
capacity utilisation and maintenance
tasks. Governments and Authorities
support these through subsidies,
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regulatory frameworks, and funding,
which ensure the long-term viability
and sustainability of the railway sector
at both national and European levels,
aligning railway developments with
broader economic and environmental
objectives.

While increased competition could
enhance service quality and lower prices,
the limited number of market participants
constrains liberalisation efforts.
Economists often argue that competition
is necessary but acknowledge the
structural challenges involved in
achieving it. At this point, the role of
regulators is to ensure the transparency
of the market for capacity, prevent
monopolistic behaviour, and to foster
fair competition which is essential

in Maintaining a balance between
commercial efficiency and public
interest.

The new EU Regulation and the TTR
framework A part of the new European
regulations and the Timetable Redesign
for Smart Capacity Management (TTR)
framework specifically address these
aspects and the balancing-act between
public and private sector economics.
They seek to meeting it by introducing
new capacity deliverables such as the
capacity strategy, capacity model and
capacity supply in the medium-to short-
term capacity planning, known together
as the “Advance Planning” process.
This approach should offer greater
flexibility to applicants, allowing them to
request capacity at points in time when
the actual demand is known, reducing
wasted capacity and enhancing the
responsiveness of the IMs.

The rationale behind the new European
framework lies in responding to market
and customer needs. This focus on a
reactive “customer response” approach
driven by private sector needs may
appear to collide with a state-led
proactive “planning” approach. However,
the two approaches are complementary
during the tactical medium-term capacity
planning process.
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They aim to ensure that planned capacity
footprints (the capacity models) are
aligned with customer requirements.
This structured approach should enhance
capacity stability over time while
maintaining flexibility. While the reactive
approach attempts to accommodate all
requested train paths according to the
demand, it ensures that immediate
market needs are addressed and fosters
a demand-centric capacity allocation,
the proactive approach involves strategic
capacity planning to align the infrastruc-
ture needs with expected long-term
demand and associated services. This
proactive service-oriented logic should
support the development of a competi-
tive market. By structuring the provision
of capacity in a strategic manner, it
enhances efficiency and stimulates
competition between market players.

A well-managed capacity framework
prevents market failures, ensures stable
path availability, and creates opportunities
for new entrants. Rather than distorting
competition, it sets clear rules that
promote fair play, prevent monopolistic
dominance, and ultimately benefit
consumers through better quality, pricing,
and choices.

Within the logic of this concept, the
European rail community is currently
debating whether capacity models —
incl. Temporary Capacity Restrictions
(TCR's) — should include timetables, be
systematic, and to which extent these
models should be legally binding.
Despite the ongoing discussions, some
IMs have already integrated systematic
timetabling into their capacity planning
process. While doing so represents a
paradigm shift in terms of resources
(manpower, systems, ...) for the IMs
who are not yet prepared, it is necessary
to highlight the cornerstones of such
capacity models (as deliverables).
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Systematic timetables and flexibility
Systematic timetables, such as clock-
face timetables, are operated in many
places across Europe. Characterised by
symmetrical services running with
consistently structured intervals, they
offer numerous advantages and
challenges for the stakeholders in the
rail ecosystem.

For the passengers, clock-face timetables
provide predictability, readability and
reliability, making it easier for travellers
to plan their journeys. They improve
connectivity between services in hubs
and create a more user-friendly travel
experience throughout the journey.

For the RUs, these timetables simplify
operational planning and facilitate clearer
communication between stakeholders.
For the IMs, regular service intervals
optimise capacity utilisation and allows
to target its development, improve
coordination of maintenance activities,
minimise bottlenecks and facilitate the
management of operations.

Although strict adherence to fixed
intervals makes it challenging to accom-
modate last-minute capacity requests,
particularly for freight operators or
irregular services, structuring a timetable

in a regular, coordinated manner helps
optimise capacity and avoid inefficien-
cies. The capacity gained through this
approach can then be allocated to
ad-hoc services which are requested at
short-notice. For example, organising a
station-hub with arrivals spaced at fixed
intervals creates room for additional
services at the times when the trains
are not concentrated together. For
freight transport, a “conveyor-belt-like"”
system with systematic freight paths
(fewer during peak hours and more
frequent or faster during off-peak hours)
facilitates both planning and the real-
time operations, such as accommodating
delayed trains.

Taking Switzerland as an example, such
clock-face commercial timetables are
the last stage in an institutional and
iterative process in which the functional
requirements of the infrastructure at
each stage are derived from a service-
based network strategy where the
timetable is not the goal, but rather a
means to an end as part of rolling-
planning over decades. Following this
principle, infrastructure, equipment and
rolling stock requirements are then
obtained from a consistent capacity
usage concept (a systematic timetable)



SMA ANNUAL REPORT 2024

evolving over time. Not generating these
requirements from the need would be
detrimental to the overall capacity of the
system and a potential waste of public
funding for both the infrastructure
financing and optimisation of the opera-
tions. Such early planning mechanisms,
ensure that infrastructure managers
have better forecasts of the long-term
capacity needs and allows better coor-
dination with stakeholders, reducing
last-minute conflicts and ensuring a
stable basis for the financing of the rail
network and operations.

Having said that, flexibility remains a
critical component in capacity planning.
The dynamic nature of rail transport
demand necessitates adaptable
processes that can respond to irregular
needs, such as seasonal, weekly or
even daily trends in both passenger and
perhaps more importantly in the freight
business which often requires dynamic
timetabling due to extremely variable
shipment demands. In view of this,
advanced and systematic capacity
planning helps to meet market needs,
independently of the future operator
who will order and/or be allocated the
paths. This enables the reconciliation of
the objectives of capacity optimisation
and the neutral and objective allocation
of paths, which ultimately results in the
industrialisation of the process.

THE BALANCING ACT IN RAIL CAPACITY PLANNING AND ALLOCATION

The appropriate level of precision
for the stakeholder management
Effective coordination among IMs, RUs,
Authorities, and Regulatory bodies is
crucial to ensuring a fair and balanced
railway system that serves all the stake-
holders of the railway system. However,
for obvious reasons, in competitive
frameworks RUs cannot easily be fully
involved in this coordination and are
thus encouraged to participate by
submitting their Capacity Needs
Announcements (CNAs), which provide
information on their anticipated capacity
requirements to help shape the capacity
models developments.

Early coordination and ongoing consul-
tations ensure balanced stakeholder
engagement, but they are costly and
require significant human resources as
well as strong governance frameworks.
While these coordination processes are
necessary, it is also important to be able
to rely on smart and efficient IT-systems
to improve timetabling workflows and
ensure transparency, continuity and
consistency in the planning process.

Stakeholder management requires
objective information for the decision-
making process. At this stage, socio-

economic assessments provide a
structured approach to make the difficult
trade-offs at the strategic level (i.e.
making long-term public investments).
While the challenges of quantifying
benefits remain, considering that the
methodology must be transparent and
widely accepted by all stakeholders,
such cost-benefit assessments (CBAs)
on capital investment projects should
not be confused with those potentially
used to arbitrate decisions in the capacity
allocation process. Such CBA methods
are currently being discussed within the
rail community in the framework of the
new EU regulation. While such methods
could be meaningful in some very
specific planning cases, they probably
overlook the fundamental capacity
interactions between train paths when
taking a network-wide view. Instead, it
would be more appropriate to compare
contrasting capacity plans based on
overall capacity distribution, rather than
evaluating train paths individually.

Based on this concept, the capacity
plans (i.e. essentially timetables) must
be simple and manageable. The planning
process should be agile for both the
strategic and tactical levels in terms of
its clarity and abstraction of the actual
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railway system. In view of this, neither
the use of aggregated and detailed data,
nor macro- and microscopic models are
mutually exclusive. Rather, they should
be used in a complementary approach
with problems always addressed using
the appropriate precision, i.e. one that is
sufficiently abstract for the purpose

of fast and efficient comprehensive
planning across large networks, while
at the same time providing sufficient
accuracy for operational feasibility
assessments.

However, the choice of the level of
precision is always going to have to be
able to handle the continuous variability
of the assumptions used and requests
made at different times during the
process, and the system must cope
with changes throughout the capacity
planning process as the level of known
detail increases. Indeed, from high-level
policy changes by the Authorities (such
as those due to a change of government)
through to short-term speed restrictions
imposed on a section due to maintenance
reasons, the models and systems chosen
to work with at these points should allow
the users to modify what is relevant
quickly, efficiently but with sufficient
precision.

Conclusions Balancing the economic
needs of the public and private sectors
in railway capacity planning and allocation
is essential to meet the requirements
of the stakeholders of the system. The
TTR initiative and new EU regulations
aim to enhance medium-term capacity
planning through structured deliverables
such as capacity models, aligning
medium-term and short-term needs,
which means leaving a “manufacturing”
mindset behind and embarking on

a real "industrialisation” of the capacity
production process. To achieve this,
systematic timetables offer numerous
advantages in the planning and opera-
tions processes, but the diverging and
often contradictory requirements from
freight RUs seeking short-term flexibility,
passenger RUs seeking long-term
stability and fluctuating demand for
TCRs must be balanced. Effective
coordination among stakeholders,
supported by smart IT systems and the
appropriate precision in timetabling and
performance assessments, will ensure
such transparent and efficient capacity
planning.

THE BALANCING ACT IN RAIL CAPACITY PLANNING AND ALLOCATION
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Numbers and facts

The turnover of sma.software is made
up of the three pillars of maintenance,
projects and licence sales. In 2024, we
sold 21 licences of Viriato Standard and
2 licences of Viriato Enterprise.

In addition, we sold licences for the
add-on modules Conflict Detection

(7 licences), MicroscopyOnDemand (5),
Robustness Analysis (3), Works Planning
(2), Trip Time Analysis (2) and Capacity
Analysis (1). We also lease out individual
licences or additional modules for shorter
periods. Geographically, the majority of
sales were mainly in Europe, with two
new markets being opened in the Czech
Republic and Luxembourg.

NUMBERS AND FACTS

The split between existing customers
who have purchased additional licences
or modules, and new customers is
about even.

In addition, new long-term contracts for
maintenance and further development
were concluded with important
customers.

To prepare our customers in the best
possible way for working with Viriato,
various training courses were held,
which were individually aligned to the
requirements and working processes of
the individual customers.

Number of external

training courses 19

Language German,
French,
[talian
Czech

Number of training days 36

Number of participants  ca. 180

As in previous years our customer
projects were strongly dominated by
the operators in the German-speaking
market, supplemented by other projects
for Western European operators and
infrastructure managers. Together with
internal projects, over 850 stories were
implemented in 2024 as part of our
agile development process.

A total of 75 customer and product
releases were delivered for 14 different
versions of Viriato, which corresponds
to an average of slightly more than one
delivery per week.

12



SMA ANNUAL REPORT 2024

Product Management Review 2024

VIRIATO HIGHLIGHTS FROM 2024

As part of the ongoing development
that we undertake to improve Viriato
for our users, amongst many tactical
improvements in 2024 these are some
of the features we have implemented
within the software.

PRODUCT MANAGEMENT REVIEW 2024

Program framework:

= Viriato now uses Microsoft's .NET 8
runtime in place of the legacy .
NET Framework 4.8.1. This provides
users with the long-term assurance
that Viriato is maintainable for the
future.

= To improve security, all program
components are now digitally signed
with a certificate to guarantee the
authenticity of the software.

Path search and algorithms:

= The path search module now includes
additional settings allowing finer control
over how the conflict free paths are
found. These include settings which
control how much additional time
can be added to a train run, whether
reserves should be kept for perfor-
mance purposes, the ability to ignore
capacity restrictions in nodes where
the user believes sufficient capacity
will be available regardless of the
analysis, a problem analysis mode
which identifies the nodes with
insufficient capacity when conflict
free paths cannot be found and the
improved selection of multiple trains
for the case where the user is
inserting different trains sequentially
into the timetable.

= A new platform assignment finder
module has been added which can
search for conflict free platform
assignments in stations for existing
timetables using the Gurobi solver.

13



Train planning: Data exchange: MoD (Microscopy-on-Demand): Trip time analysis:

» Line numbers of trains can now be = The railML importer has been improved = The Microscopy-on-Demand (MoD) = The trip time analysis module has
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displayed in the graphic timetable and
platform occupation views.

The topology display in the platform
occupation view now indicates the
direction of train movements enabling
a clear overview of activities in major
nodes.

Commercial trains when viewed in
the customer timetable now indicate
which operational trains form them.

Timetable remarks can now apply
to the whole train, with changes
possible for individual parts of the
train run.

PRODUCT MANAGEMENT REVIEW 2024

for the case where the infrastructure
described in the railML does not fully
match that in the existing Viriato
database. The user now has more
options for how to handle nodes that
a train is planned to visit, but which
are not present in the infrastructure
which improves the consistency of
imported trains. Also, if detailed
routing information for trains is not
included in the input railML, such as
within areas with complex layouts,
the route-finding options have been
improved and now offers the user a
choice of several different strategies.

= The railML 2.2 importer now handles

defined remarks in the train path and
timetable nodes, and when working
with TAF/TAP-TSI the export includes
relevant information from the standard
in the trains.

workflow has been improved to allow
users to work with mixed models
where only a portion of the infrastruc-
ture is fully mapped to a microscopic
model in an external system, and for
the remainder of the model the data
is held purely mesocopically. This
enables the use of larger models
where the detailed analysis effort is
focussed on areas of specific interest,
but the timetabled trains studied cover
the whole network.

In order to work with Viriato Enterprise,
MoD has been made more flexible
and allows user selectable behaviours
when the external microscopic model
differs from the Viriato one. This
includes the ability to use infrastructure
variants in Viriato against the different
microscopic models.

= The topology viewer has been

extended to show signals and stopping
points allowing more detailed
visualisation of the behaviour of the
train on the network.

now been extended to enable
commercial trains to be opened from
the analysis view as well as operational
trains. This allows users who are
working with splitting and joining
trains to see clearly which train portion
the passengers travelled on.

14
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Rolling stock and running time
calculator:

s Rolling stock definitions now have a
dated validity, allowing improved
management of rolling stock by
creating multiple versions of a vehicle
which differ during the timetable
period. Only rolling stock which is
valid on the day of service being
planned can be used.

= The running time calculator now has a
user configurable default speed for
the case where the speed profiles are
not fully defined. This allows the user
to use the running time calculator on
infrastructure sections without defined
speed profiles with the flexibility to
choose their own value.

PRODUCT MANAGEMENT REVIEW 2024

Robustness:

= The robustness analysis can now be

carried out only for a user-selected
specific region of the Viriato infra-
structure, allowing the study to focus
on the critical area without having to
model the entire network with the
conseguential performance implications
on the calculation time.

= To improve the understanding of

results produced, the delay evolution
of incidents and their consequential
effects during a robustness analysis
can now be exported to a spread-
sheet, along with the existing outputs,
allowing for detailed pro-processing
analyses to be undertaken.

15
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Using Decision Intelligence to Increase Productivity:
The Conflict Resolver

MICROSCOPIC CONFLICT ANALYSIS
IN MEDIUM-TERM PLANNING
WITH VIRIATO USING MoD

An important goal of timetable planners
working in the medium-term planning
phase is to create timetables that are
conflict-free or are perhaps nearly
conflict-free. At this point in the planning
process, although there is still a period
ranging from perhaps five years to three
years before operation, the basic state
of the timetable structure is becoming
clear and having confidence that the
planned trains will work without
structural delays from the base timetable
is important.

When working on this time horizon, a
typical workflow involves using a planning
tool such as Viriato. This tool's basic
planning premise is permissive, and the
planner is free to create trains that meet
the high-level output specifications of the
train operators and the infrastructure
managers’ planning rules. At this point,
the infrastructure details are firming up,
and the planned volume of trains is
becoming close to the final levels. It is
then important to be able to test the
created paths with a finer level of detail,
and we have described our approach to
this in articles about our Microscopy-
on-Demand (“MoD") service in previous
annual reports. In summary, MoD is a
method for testing macroscopically
planned timetables in Viriato using an
external microscopic tool, which can

USING DECISION INTELLIGENCE TO INCREASE PRODUCTIVITY: THE CONFLICT RESOLVER

select the microscopic routes the train
uses, compute the running times on
this infrastructure, and test whether
trains are conflict-free at the microscopic
level. All of this occurs without the user
leaving the Viriato planning view.
Regardless of how well individual trains
have been planned macroscopically, it
is inevitable that there will be conflicts
between trains which need to be handled
before the plan can be delivered.

Increased productivity through
automatic resolution of basic
conflicts \When timetable planners are
presented with a large set of these, a
natural question is: can these conflicts
be removed, or at least minimised,
using the inherent flexibility that is in a
timetable from the various reserve
times that are added for operational,
engineering or commercial purposes?
By manipulating the location and
magnitude of these reserve times, it is
possible to eliminate many of these
conflicts without changing the structure
of the planned timetable. If this process
can be automated, the bulk of these
issues can be removed from the
proposed timetable, leaving the planner
to concentrate on the more difficult
conflicts thus increasing their

16
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productivity. This leads to the focus of
this article, the Conflict Resolver.

The Conflict Resolver is an approach
to provide the user with a productivity
tool to help them solve this problem.

It builds on the MoD framework for
bridging the meso-microscopic model
gap, with previous research into decision
support methods for elimination of
conflicts and algorithmic improvements
to reduce the number of calls needed
to the expensive (in terms of time)
mMicroscopic services.

What's under the hood? The principle
of the Conflict Resolver is to select a
corridor along which the user wishes to
eliminate conflicts from their planned
services. This may only be a portion of
the whole network, and the user can
work on this area knowing that the
selected trains will be unaffected in other
parts of the network. From the user's
perspective, using the Conflict Resolver
is as simple as pressing a button from
within the Viriato planning tool which
starts the process. This apparent
simplicity hides a complex mathematical
process in the background.

The Viriato tool itself has no knowledge
of the underlying microscopic infra-
structure for the conflict evaluation
step, and even if it did the block occu-
pation times are still needed for the
state of the trains that may have a
conflict between them, and these have
to be transformed into a mathematical
model (assuming that solution isn't
going to be a brute force method within
a microscopic tool itself). In principle,

it would be possible to simulate the
progress of each train through each
signal block repeatedly to find the
complete set of block occupation times
that may occur when the train comes

USING DECISION INTELLIGENCE TO INCREASE PRODUCTIVITY: THE CONFLICT RESOLVER

into conflict with other trains and their
block occupation times, and then
undertake the conflict resolution portion
of the task. However, it is immediately
clear that with the large possible degrees
of freedom for each train, this pre-
calculation task would balloon into a
step with a potentially very long running
time. However, the design principles of
railway infrastructure and train dynamics
here provide a method for unlocking

a good approximation of the block
reservation and release times which
can be used by us to generate a model.
It has been observed that in practice,
due to the dimensioning of signal
blocks, and the relatively small changes
to running times using realistic planning
reserve times, the release and reserva-
tion times change approximately linearly
with these times. This means that with a
small number of calls to the microscopic
tool, typically four per train run, each
using different planning reserve times a
linear regression provides a statistically
good model of the relationship. With
this model of the relationship between
the signalling system and the train’s
times, we can construct a mathematical
model where the trains can be retimed
and rerouted while maintaining the
essential structure of the overall timings,

using only the redistribution of the
various reserve times available and local
rerouting within stations. A series of
mixed integer linear programs (“MILP")
are constructed and passed to a
commercial mathematic solver, in this
case Gurobi. This solver attempts to
minimise the conflicts between trains,
represented by overlapping signal block
times that were approximated using the
linear regression earlier, and given that
there is sufficient capacity available will
be able to eliminate the conflicts.

As with any railway question, there are
always a set of additional constraints
that can be very domain-specific, for
example there may be rules about how
many seconds of the minimum amount
of reserve times must be kept between
any two nodes and which are not
available to the mathematical model for
conflict resolution, or other operation
rules which are not immediately obvious
to the naive observer. Once the solver
has found its solution, this is passed
back to the user who then has a set of
updated trains, which when tested in
the microscopic simulation via MoD will
have many of the smaller conflicts
eliminated, and potentially the large
conflicts reduced. This offers a major
productivity increase, recalling that the

17



SMA ANNUAL REPORT 2024

users themselves never left the macro-
scopic Viriato planning world, even
though they constructed a microscopic
approximation model, solved it, and
then validated it in a microscopic tool.

From research to practical
applications As with all projects of
this character, the important thing is

to test it in action against real-world
problems and data configurations.

This method has grown from several
academic research projects, including
in a paper published at the ICROMA
conference “RailDresden” in collabora-
tion with the TU Dresden, which were
tested by SMA timetable planning
experts and which showed the potential
of the method, and is now undergoing
an industrialisation phase where the
algorithmic code and the methods are
rewritten using standardised software
engineering processes and SMA's
Algorithm Platform within Viriato to
ensure that it is fit for purpose when
used in normal projects. This includes
the incorporation of additional insights
and requirements being revealed in the
real-world work of SMA consultant’s
daily business, ensuring that it remains
more than just an academic experiment
and instead becomes software that has
been tested in industrial practice.

USING DECISION INTELLIGENCE TO INCREASE PRODUCTIVITY: THE CONFLICT RESOLVER
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Consulting: A selection of projects from 2024

Our business segments &I—" Service offer

@ Production
Operations

&== Capacity

-
@ Demand

Franchises & Tenders

GERMANY

G

Bavarian State Ministry of Housing,

Construction, and Transport (StMB):

Feasibility study for the “Munich
Region Rail Expansion” program

In 2018, the Bavarian state government
launched the “"Munich Region Rail
Expansion” program to expand the rail

CONSULTING: A SELECTION OF PROJECTS FROM 2024

infrastructure and thus make local rail
passenger transport, particularly the
S-Bahn, more attractive. The feasibility
study began with 26 individual schemes
to be examined (known as “U-meaures”)
and has now been completed after six
years.

The program was designed to be
transparent from the outset and was
developed in collaboration with DB
InfraGO AG and other key stakeholders.
Regional representatives and specialist
agencies were regularly informed about
the current status of the project in
working groups and dialogue forums.
Suggestions from the region and
specialist agencies were taken up and
evaluated as part of the expert work.
Ultimately, 44 schemes in total were

examined, resulting in the project being
extended from four to six years. Upon
completion of the feasibility studies, the
experts recommended 60% of the
U-measures for further pursuit: 26
measures have either a positive benefit-
cost indicator or at least sufficient
viability. Only 10 schemes (22%)
received a negative recommendation
from the experts. A small proportion of
the U-measures (18%) were not or
could not be evaluated.

The Bavarian State now intends to
press ahead with the schemes that
received a positive assessment within
the limits of the available budget and to
agree on the next planning steps with
DB. In doing so, the schemes already
being implemented and the U-measures
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recommended for further pursuit are
to be organised in a logical and
manageable order.

Bavarian State Ministry of Housing,
Construction and Transport (StMB):
Feasibility studies “Nuremberg
S-Bahn expansion programme” The
feasibility studies for the “Nuremberg
S-Bahn Expansion Programme
(AusbauNu)” describe the key points for
a possible future local rail transport
design, particularly for the S-Bahn in the
Nuremberg region. In addition to
numerous projects that are already in
the concrete planning or implementation
phase, a further 38 projects are currently
being examined as part of the AusBUNU
programme to assess their transport
benefits, structural feasibility and

economic viability. These projects have

been agreed in advance with the region.

These include new suburban railway
stops, new suburban railway lines,
service expansions, electrification, the
use of battery-hybrid vehicles and route
extensions. The projects are assessed
using a standardised evaluation
procedure. Changes in demand based
on demand-oriented service concepts
show which projects should be pursued
in relation to infrastructure and operating
costs.

The initial results were presented to the
public in October 2024 in Nuremberg as
part of a dialogue forum. Numerous
projects achieved a cost-benefit ratio of
at least 1.0. This is a prerequisite for
receiving federal funding for subsequent
implementation.

The following projects are recommended
for further consideration:

s Introduction of a half-hourly suburban
railway service to Markt Erlbach

= Introduction of a half-hourly S-Bahn
service to Cadolzburg

= Overall concept for the western
sector (comprehensive review with
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S6 + introduction of S-Bahn services
to Markt Erlbach and Cadolzburg)

= Introduction of a half-hourly S-Bahn
service to Grafenberg

= Introduction of a half-hourly S-Bahn
service to Nuremberg’s Nordring with
an extension to Grafenberg

= Extension of the S-Bahn from Roth to
Hilpoltstein

= New line between Hilpoltstein and
Allersberg with extension of the
S-Bahn from Allersberg to Hilpoltstein

Further projects are currently being
developed and will be presented at a
later date.

Federal Ministry of Digital and
Transport: Study on the feasibility of
a western crossing of the Elbe in
Hamburg To supplement and relieve
the existing railway crossing of the

Elbe between Hamburg-Harburg and
Hamburg Central Station, ... a consortium
comprising Tutech Innovation GmbH,
Obermeyer Infrastruktur GmbH, Intraplan
Consult GmbH, TTS TRIMODE Transport
Solutions GmbH and SMA was tasked
with investigating a new crossing in the
western part of the city.

The study produced 14 preliminary
variants with different assumptions
regarding the type of traffic and the
route alignment. The findings from the
evaluation of these preliminary variants
enabled two detailed variants to be
identified. They show that the target
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timetable used as a reference case,

the Germany-wide integrated timetable
with its planned long-distance and
regional transport services, already
meets the currently forecast demand,
which is concentrated on Hamburg
Central Station. The capacities planned
in the target timetable for Germany-
wide integrated transport can also cover
the forecast demand for freight transport.

The additional services made possible
by the additional western Elbe crossing
generate significant transport benefits.
Local transport in particular will see an
increase in passenger numbers thanks
to a new S-Bahn service and additional
stops. Nevertheless, it is not possible
to justify the high construction costs of
a new western crossing, which would
amount to between €3.2 billion and
€5.0 billion depending on the variant.
The investments significantly exceed
the achievable benefits: according to
the Federal Transport Infrastructure
Plan methodology, both options have a
benefit-cost ratio of 0.3. It is not
expected that optimisation measures
(e.g. changes to the service, reduced
investment costs) will result in a benefit-
cost ratio greater than 1.0, which is a
prerequisite for federal funding.

The additional transport axis examined,
which is not focused on strengthening
the largest transport links, is therefore
not economically viable. The experts
conclude that further development of
this western crossing of the Elbe in
Hamburg is not recommended as long
as the boundary conditions, such as
traffic forecasts and urban development,
do not change significantly.

hy =
o =

Saarland Ministry of the Environment,
Climate, Mobility, Agriculture and
Consumer Protection (MUKMAV):
Feasibility study on the reactivation
of railway lines for passenger
transport in Saarland The further
development of local rail passenger
transport (SPNV) in Saarland is an
essential component of the Saarland
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Public Transport Development Plan.
This includes the expansion of the
existing regional rail network into an
S-Bahn network, the reactivation of
existing rail lines and transport stations
for local passenger transport, and the
complete or partial construction of new
rail lines and transport stations for local
rail passenger transport.

SMA has collaborated with Schif3ler-
Plan Ingenieurgesellschaft mbH and ZIV
— Zentrum fir integrierte Verkehrs-
systeme GmbH to produce a qualitative
feasibility study, including a cost-benefit
analysis, for the reactivation of railway
lines and their integration into the overall
local public transport system in Saarland.
The study covers the following five
lines:

s “Rosseltalbahn”
(Saarbriicken—GroRRrosseln)

= “Bisttalbahn” (Saarbrlcken/Volklingen
—Uberherrn)

= Former “Merzig-Blschfelder railway”
(Merzig—Niederlosheim)

= “Primstalbahn” (Dillingen/Saarlouis—
Lebach-Jabach/Wadern)

= “Blisttalbahn” (Homburg—Blieskastel)

The following issues were considered
as part of the feasibility study:

= Analysis of the current situation

= Development of possible operating
concepts

» Determination of the necessary infra-
structure, including cost estimates

= Calculation of transport demand with
modal shift effects

= Calculation of the expected benefit-
cost indicator using the standardised
method for evaluating investments in
local public transport infrastructure
(2016+ version)

SMA’s work within the consortium
focused on developing operational
concepts for several planning scenarios
per route, including bus concepts. The
studies were closely coordinated with
MUKMAV and a project working group.
For four of the five routes, a positive
cost-benefit indicator greater than 1.0
was determined, making them eligible
for funding.
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Consultancy services provided to

KC ITF NRW and the NRW authorities
In 2024, SMA continued to support the
KC ITF NRW and the three regional
public transport authorities in North
Rhine-Westphalia (go.Rheinland, VRR
and NWL) in the further development of
the integrated timetable for the state of
North Rhine-Westphalia. To support the
KC ITF NRW, SMA formed a working
group with Quattron GmbH (formerly
VIA Consulting & Development GmbH)
from Aachen.

In 2024, the KC ITF NRW focused,
among other things, on creating a robust
timetable concept by developing quality-
enhancing measures to address missing
resources in terms of personnel and
infrastructure availability. To ensure long-
term improvements in operational

quality in target network planning, SMA
supported the timetable robustness test
for the NRW 2040 target network,
which is expected to be carried out by
DB InfraGO AG by the end of 2025.

For a perspective extending into the
2030s, a possible reuse of the current
industrial railways in the Rhenish lignite
mining area for interregional rail freight
and regional transport was also investi-
gated, and the operational advantages
and disadvantages of various connection
points to the existing network were
identified.

On behalf of the authorities responsible
in North Rhine-Westphalia, SMA has
carried out various studies on the opera-
tional feasibility of reactivating lines in
local rail transport (e.g. Recke—Rheing,
former Moerser Kreisbahn, Wiehltalbahn).

In the go.Rheinland area, another focus
of the work was on supporting the
detailed planning and further
development of the Rhineland S-Bahn
and examining possible storage locations
for the vehicles of the future S-Bahn
network. In addition, studies were
carried out for the gradual commissioning
of the planned infrastructure upgrades
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on the Left Rhine Line and the Eifel
Line.

The studies for the VRR focused on

the future S-Bahn network in Disseldorf.
Depending on the commissioning

of planned infrastructure upgrades,
concepts for a gradual increase in
service frequency to every 15 minutes
were developed that can be implement-
ed in an upwardly compatible manner.

The results of the work in North Rhine-
Westphalia have been presented and
discussed in working groups and
committees. The work was supple-
mented by annual monitoring of the
service volume and updating of the
current network map.

The work will continue in the current
year.

Bayerische Eisenbahngesellschaft
(BEG): Investigation into the technical
requirements for the use of battery-
powered hybrid vehicles in the
Allgau region By 2040, the Free
State of Bavaria wants to end the use of
diesel vehicles in regional rail passenger
transport (SPNV). As it is unlikely that
the rail network will be fully electrified
by then, this will require the use of
alternative drive technologies. On behalf
of the Bavarian Railway Company
(BEG), a consortium consisting of
Enotrac AG, SMA and Partner AG and
Hynes GmbH has examined how diesel-
powered regional rail lines in Swabia
and western Upper Bavaria can be
converted to locally zero-emission
traction systems. The aim was to
develop a concept that guarantees
climate- neutral and robust operation in
regional rail transport.
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In a first step, SMA defined the sample
timetables and created a netgraph.
Based on the capacities specified by
BEG, numerous vehicle rosters were
drawn up as a basis for the next steps.

Enotrac and Hynes GmbH then
developed an energy supply concept
that enables robust operation with
battery hybrid vehicles and at the same
time determines the hydrogen infra-
structure required for the use of a
trimodal hydrogen-battery hybrid vehicle.
Among other things, the general feasi-
bility, the expected costs and a possible
timetable for implementation were
examined and evaluated.

The report showed that an additional
hydrogen powertrain for the tilting trains
would be very complex and involve
high risks. The new tilting trains will
therefore be procured as pure battery-
powered vehicles and will be equipped
with more powerful batteries instead of
fuel cells. This means that not all of the
infrastructure upgrades proposed in the
report will need to be implemented.
The development of a hydrogen supply
infrastructure and some partial
electrification measures can therefore
be avoided.

Federal Ministry for Digital and
Transport: Update of the target
timetable for the Deutschlandtakt/
strategic implementation plan

The Deutschlandtakt is the federal
government’s guiding strategy for an
efficient, reliable and attractive rail
network of the future. The Deutschland-
takt target timetable shows which
transport services are to be achieved in
the long term and what infrastructure is
required to do so. The Deutschlandtakt
aims to better coordinate rail passenger
transport services, reduce transfer

and travel times, and create sufficient
capacity for rail freight transport with
short journey times. The result is a
Germany-wide coordinated timetable
with attractive, systematically
scheduled train paths for the forecast
freight transport as a strategic basis for
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infrastructure development. On this
basis, the necessary expansion and
new construction measures for the rail
network are derived on the basis of the
timetable.

SMA is supporting the work on the
target timetable for the Deutschlandtakt
both as part of the update and as part
of the strategic implementation plan for
the Deutschlandtakt (phasing).

The main task of updating the target
timetable for the Germany-wide inte-
grated timetable is to adapt the existing
target timetable to the new traffic
forecast for 2040. This will highlight any
changes that need to be made to the
existing service and infrastructure
concept as a result of future traffic
developments and show how the target
timetable will be adjusted to reflect
these new developments. This further
development of the target timetable
must also take into account local
transport concepts of the federal states
that have been updated in the meantime,
as well as political objectives and the
measures of the Investment Act for
Coal Regions (InvKG). Work on updating
the target timetable will be completed
in 2025.

In order to implement the target
timetable in stages and to involve all
stakeholders in a binding manner,

the Strategic Implementation Plan for
the Germany-wide integrated timetable
is being developed in parallel. This
implementation plan consists of service
concepts for the medium and long
term, including the corresponding priori-
tised infrastructure packages and a
standard process for the interaction of
all implementation elements of the
federal transport infrastructure plan
relating to the Germany-wide integrated
timetable. The result will be infrastructure
expansion steps. Work on the strategic
implementation plan is being carried out
jointly with the companies ifok, Intraplan
Consult GmbH and tts trimode GmbH.
The work will continue in 2025.
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DB InfraGO AG: KaZu Novum -
Creation of 2026/28 mKoK As part
of the KaZu Novum (capacity planning
and allocation of the future) project,

DB InfraGO AG is working on the
development of coherent intermediate
steps towards the target timetable for
Germany in an industry-wide transparent
planning process.

In order to implement capacity planning
and allocation that is as optimised as
possible, with capacity distributed
appropriately across the three modes of
transport (long-distance, local and
freight), a hierarchical planning approach
has been developed in collaboration
with the market over the last few years.
The approach is being transferred to the
2026/28 timetable horizon in the ongoing
project for mKoK 2026/28.

The commissioning of the new
Stuttgart 21 deep-level railway station
and other infrastructure elements in the
German railway network will trigger
substantial service adjustments that will
affect the entire German railway net-
work. Due to these fundamental changes
to the transport services, the medium-
term concept for optimised capacity
utilisation (mKoK) is being updated and
rewritten for the 2026/28 timetable
years. SMA's task here is to support

DB InfraGO AG in the internal
development, taking into account the
mix of transport types in terms of
timetable and processes within the
framework of stakeholder management,
and to phase in the service structure of
the target timetable for the Germany-
wide integrated timetable.

The technical work is being carried out
in close cooperation with DB InfraGO AG
using macroscopic and microscopic
timetable tools implemented by Viriato
MoD in combination with Laa$S, taking
into account DB's design rules with
regard to buffer times, transition times,
regular surcharges and construction
surcharges. Since 2016, SMA has
developed the Microscopy on Demand
(MoD) concept, which supplements the
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Viriato software with access to micro-
scopic services based on the official
infrastructure model in this application.
The MoD process significantly reduces
the time required for microscopic
validation compared to the previous
method of transferring macroscopic
planning completely to microscopic
models and checking it there, because
time-consuming and error-prone
switching between systems is avoided.

D@
DB Regio AG: Stuttgart S-Bahn
alternative concepts As part of the
expansion of the Stuttgart Digital Hub
(DKS), the entire fleet of Stuttgart’s
S-Bahn (SBS) must be converted to
ETCS within a defined period. This will

reduce the number of vehicles available
for scheduled services. Once converted,

it will no longer be possible to couple
the upgraded vehicles with the existing
fleet that has not yet been upgraded.

On this basis, SMA has developed up to
30 different scenarios for the S-Bahn
network, highlighting various options,
such as adjustments to the service
offering, route planning and targeted
adjustments to rolling stock. Depending
on the scenario and the combination of
options selected, a combination of
variants can be used to save a varying
number of vehicles.

Finally, SMA has compiled a monthly
schedule of required and available rolling
stock for the various sub-fleets and the
total number of available multiple units
so that any shortfalls can be identified.
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DB InfraGO AG: Mobility concept for
Nuremberg-Regensburg-Passau
The renovation of the high-performance
corridor between Nuremberg,
Regensburg and Passau is planned for
2026. It is to be carried out in up to five
different stages. During this period,
various restrictions will be imposed on
the line. As a heavily congested corridor,
the Nuremberg—Regensburg—Passau
line carries the bulk of freight traffic
between the North Sea ports, Austria
and South-Eastern Europe. In addition,
depending on the section, the line is
heavily used by local and long-distance
traffic. While many other high-
performance corridors have efficient,
almost parallel diversionary routes in
the immediate vicinity, the Nuremberg—
Regensburg—Passau line only has
diversionary routes that are either

relatively far away, located in
neighbouring countries, single-track or
are not electrified. SMA supported
DB InfraGO AG in evaluating suitable
diversionary routes and in planning
operational concepts for the diversion
traffic.

SMA identified the relevant bottlenecks
after identifying suitable diversionary
routes. Restrictions regarding train
length and weight were also identified
for freight transport. In addition to
diversions within the DB InfraGO AG
network, international routes were also
considered.

Planning for the diversionary corridors
was based on the objective of
maximising capacity utilisation for
freight transport, taking into account
speed harmonisation in long-distance
transport with the aim of routing as
much of the expected traffic volume as
possible onto the diversion routes.
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Train operating companies: Review

of vehicle roster planning In the
reporting year, SMA reviewed the
vehicle plans prepared by bidders in
several regional rail transport tendering
procedures.

Within a very tight project schedule,
the task was to check the schedules
submitted by the bidders for compliance
with the tender specifications,
conceptual correctness and innovative
approaches. In most cases, SMA was
able to confirm the vehicle scheduling,
which helped the bidder in the process
of submitting their bid. In addition,
SMA’s detailed work also identified
possible areas for optimisation or
questioned these from the perspective
of other potential bidders.

SMA carried out the review of the
vehicle schedules using the Viriato
rostering module, which is tailor-made
for this type of conceptual work. For
selected sample traffic days, it quickly
provides information on all relevant
vehicle roster data.
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CZECH REPUBLIC

Sprava zeleznic — Czech railway
infrastructure manager/Mott
MacDonald CZ: Feasibility study for
the Prague hub After three years

of extensive development work, the
feasibility study for the Prague hub was
completed in 2024. The final year of the
study was dominated by the selection
and optimisation of the preferred option
— a process that required both the
approval and support of all relevant
stakeholders and an acceptable technical
and economic solution. Additional
suburban railway stations in (and partly
under) the city centre were included in
the solution for both suburban railway
trunk lines, improving access to several
central locations and public transport
lines. The optimised and widely support-

ed option was assessed positively from
an economic and environmental point
of view and fulfilled an important
prerequisite for the project’s approval by
the Ministry of Transport.

The results of the study were also
reviewed by several external experts
and institutions. The study created a
solid strategic basis for the upcoming
development of the Prague railway hub
and thus for the city of Prague itself.
The expansion of the Prague transport
network with two new suburban railway
tunnels has the potential to revolutionise
transport patterns and the urban
structure of the city and its surroundings.
In total, more than 80 km of railway
lines, including numerous stations, will
be rebuilt to enable the planned
systematic timetable.

A key factor in the success of the study
was the frequent exchange of information
between all parties involved, including
the City of Prague, the Central Bohemian
Region, the Ministry of Transport,

the infrastructure operator and the
Association of Freight Transport
Companies. SMA contributed to the
study as a member of a consortium of
five companies.

CONSULTING: A SELECTION OF PROJECTS FROM 2024

AUSTRIA

OBB-Personenverkehr AG:
Construction timetable concepts in
predefined patterns Providing
resources for rail replacement buses
due to engineering works is becoming
increasingly difficult as the number of
worksites is growing and the availability
of a sufficient number of buses and
drivers is declining or at least not
keeping pace with demand. Standardising
alternative timetables should speed up
the planning process and enable earlier
coordination between worksites,
timetables and bus resources.

The first step involved preparing rail
replacement templates for predefined
sections throughout Austria by
combining timetable, demand and bus

data. The second step involved applying
this template database to the actual
planned worksites to estimate the bus
demand per worksite and aggregate it
per region and nationwide. The third
step was to review and improve the
results based on the experience

of regional planners at OBB-Personen-
verkehr AG and OBB Postbus AG.

By applying the template method to the
worksites planned for 2025 and 2026,

it was possible to estimate bus demand
across Austria. The evaluations show
the base demand for rail replacement
buses, the average bus demand and
peak demand. This information can now
be used to determine the amount of
internal resources to be made available
and to coordinate the demand for
third-party resources with partners at
an early stage.

In addition, visualising bus demand per
worksite over time makes it possible to
identify undesirable overlaps between
simultaneous worksites and, where
possible, to work with the infrastructure
operator to stagger the timing of
worksites.

27



SMA ANNUAL REPORT 2024

@O

Rail OOE: Operational and
conceptual consulting services

The basic idea behind the Linz Regional
City Railway is to connect the suburbs
with the city centre of Linz with fast,
attractive and direct connections based
on the “Karlsruhe model”. The route
network consists of around 27 km of
new track, which will supplement the
existing Linz local railway and
Muhlkreisbahn lines to Aigen-Schlagl to
form a continuous network in the Linz
region. Depending on the limits of the
suburban railway operation, it will ulti-
mately cover a length of around 80 km.
The procurement of suitable tram-train
vehicles has already been initiated.

The aim of the study is to answer
conceptual and operational questions in

order to finalise the current project stage.

The basis for this is the tender concept
provided by the client. According to this,
the lines shown there have a frequency
of up to 15 minutes on the outer
branches, which is to be superimposed
with a b-minute frequency in the city
centre.

Based on an analysis of the plans
currently available for RSB Linz, SMA
has specified the timetable elements
such as journey times, stopping times,
train intervals and separation times, as
well as the existing planning parameters
for Schiene 0O GmbH & Co. On this
basis, the infrastructural requirements
such as double-track sections, crossing
stations, junctions, interchanges and
the track topology of local transport
hubs have been derived on the basis of
the timetable.

The next steps include planning 24-hour
timetables, calculating vehicle rosters
and train kilometres, deriving operational
system elements such as suitable
workshops or stabling facilities, planning
two intermediate concepts including
calculating vehicle requirements, and
considering contingency plans.

The work will be completed in 2025.
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NETHERLANDS

I
i

Provinces of Groningen, Friesland,
Drenthe and Overijssel: Delta Plan
North Netherlands - improving the
existing rail network The Northern
Netherlands Deltaplan development
programme includes three projects to
improve the public transport system:
the new Lelylijn line (Amsterdam—
Groningen), the reactivation and partial
reconstruction of the Nedersaksenlijn
line (Groningen—Hengelo) and the
expansion of the existing rail network.

As part of the “Expansion of the existing
network” programme, the Deltaplan
project team, in collaboration with various
interest groups, has defined several
lines to achieve the overall development
goal. The lines differ in particular in the

completion of two structuring infra-
structure projects: the Lelylijn and the
Niedersachsenlijn.

SMA has translated these lines into
timetable concepts accurate to the
minute:

= Definition of the functional
requirements for the infrastructure
improvements needed for the
proposed routes, especially using
track plans.

= Evaluation of the quality of the
timetable service achieved in terms
of journey times, transfer times,
frequencies, etc. A timetable export
has enabled an assessment of
transport demand.

= Determination of the amount of rolling
stock required by an operator to
produce the timetable. This is an
important input for calculating
operating costs and the required
depot capacity.

In close consultation with the clients
and ProRail, SMA defined the initial
situation, taking into account other
projects (Lelylijn, Nedersaksenlijn,
Wunderline Groningen — Bremen) and

28



SMA ANNUAL REPORT 2024

the planning parameters, so that the
study is comparable or compatible with
other studies or developments.

The study has provided a comprehensive
overview, highlighting the various options
for each line: different service targets
and timetable structures require different
infrastructure improvements. The results
form the basis for numerous follow-up
studies: feasibility and costs of the
improvements, demand potential,
accessibility, development KPlIs.

SWITZERLAND

DO

SBB infrastructure: preliminary
investigation into capacity expansion
at the Basel hub As part of
preparations for the 2026 report to the
Federal Parliament on rail expansion in
the STEP process, SBB has commis-
sioned the Federal Office of Transport
(FOT) to conduct a preliminary study on
capacity expansion at the Basel hub
(VKKB). The aim is to obtain reliable
information and a firm basis for the
decision-making process and further
project planning for infrastructure at the
Basel hub. The study covers the
following projects: the core section with
the new Basel Mitte and Basel Klybeck
stops, Basel SBB railway station with
an underground station, Basel Bad Bf
with or without an underground station,
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and Basel St. Johann, including the
associated line extensions.

These infrastructure projects were
previously identified in the “Basel hub
configuration” study as being conducive
to the optimal long-term development
of the service.

SMA supported SBB in various areas of
this work. This particularly included
ensuring that transport requirements
were met, among other things by
reviewing the operational impact of
adjustments to the infrastructure
topology. Another key element was the
development of an implementation
sequence that would enable transport
to develop in a sensible manner, taking
into account the construction require-
ments. Work was also carried out to
ensure efficient rail operations both in
the target state and during the interim
phases, which is a key aspect for
operations in the Basel hub. Finally, the
system boundaries had to be defined in
greater detail, as these are crucial for
the functioning of cross-border transport
(in particular the trinational Basel S-Bahn).

Based on this preliminary study, initial
projects or further preliminary studies
for individual elements can now be
launched in according to priorities and
customer benefits.

Basel metropolitan area: stabling
and maintenance facilities for the
trinationally integrated Basel S-Bahn
The trinational region of Basel
(Switzerland, Germany, France) intends
to expand the S-Bahn into an efficient
system with more frequent services
and cross-city lines.

Due to the additional rolling stock
required, additional capacity will be
needed for service and storage facilities
in the trinational Basel S-Bahn network.
Early coordination between all parties
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involved and securing the land for the
facilities are important factors for the
successful and timely implementation
of the S-Bahn development. SMA has
developed the relevant basis for
AggloBasel.

SMA first developed fleet concepts
using different approaches, such as a
standard fleet or differentiation according
to composition length and country
compatibility and assessed them in
terms of service and operation. The
operating concept (operating hours,
train lengths depending on demand
patterns), the maintenance concept
(frequency and duration of maintenance
tasks such as operational maintenance,
heavy maintenance, exterior/interior
cleaning, etc.) and the number of loca-
tions also influence future infrastructure
requirements. These factors were then
used to determine the maintenance
infrastructure requirements and the
number of sidings needed.

In an in-depth analysis of selected loca-
tions (based on the results of a separate
spatial planning and environmental
study), SMA examined the timetable
feasibility (route capacity for vehicle
arrival and departure) and economic

efficiency (minimisation of empty runs,
exploitation of economies of scale and
synergies).

The results were used to carry out an
overall evaluation of the location options
to be pursued further.

WHOS

FOT (Federal Office of Transport):
Task force Task force for the 2026
report - service and infrastructure
planning The service concept for the
2035 expansion stage (AS) of the railway
infrastructure as part of the STEP
process is currently being revised and
consolidated in preparation for the 2026
report to Parliament, as important
factors have changed, in particular the
decision by SBB to abandon tilt com-
pensation in long-distance rolling stock.
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In addition, the 2026 report will examine
the initial elements of major long-term
projects in accordance with the federal
resolution on AS 2035. There are also
new findings on anticipated robustness
problems, which SBB intends to improve
by adjusting minimum journey times,
stopping times, interchange times,
turnaround times and the allocation of
reserves. Further action is needed with
regard to the accessibility of freight
transport facilities and to ensure that
the service can be provided.

SMA supports the FOT within the
specialist support unit in the area of
service and infrastructure planning.
This includes a wide range of tasks.
This includes monitoring, validating and
reviewing the rail transport service,
infrastructure and operational concepts
developed by infrastructure operators.
SMA also proposes approaches for
optimising the overall rail system and
assesses service quality, e.g. by means
of journey time analyses. SMA develops
detailed service and infrastructure
concepts for specific issues. These
include, for example, evaluation criteria,
particularly for the numerous metre-
gauge private railways, for which
transport connections to standard

gauge networks must be ensured.
Finally, SMA provides technical and
organisational support to the working
groups.

W

Review and update of the 2025-2028
public transport strategy for the
canton of Nidwalden The canton of
Nidwalden reviews its public transport
strategy every four years, setting out
the strategic framework for developing
public transport services based on
criteria of economic efficiency, demand
and service quality. The legal basis

for implementing the public transport
strategy is the Public Transport
Promotion Act (OVG).

The OVG stipulates that the economic
efficiency and demand for each individual
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line must be reviewed annually. If the
cost recovery ratio and service efficiency
of a line fail to meet the specified
thresholds twice in succession within

a four-year period, the canton must
review them.

The challenges for public transport in
the canton of Nidwalden come from
high demand and the need to match
this with services to Lucerne. At the
same time, connecting and consolidating
demand in rural and scattered settle-
ments requires an economically viable
public transport service.

On behalf of the canton of Nidwalden,
SMA analysed the existing public
transport situation. Important aspects
were traffic development, the associated
changes in demand and an analysis of
the quality of connections to residential
and employment areas using a
geographical information system. The
investigation of travel routes to tourist
destinations also provided valuable
insights.

This was followed by an assessment
of the actions required and the setting
of service targets. Politically defined
requirements regarding service, quality

and financing played a key role in this
process. Spatial planning priorities for
residential and employment areas and
long-term demand forecasts were also
considered as indicators of necessary
service adjustments.

Based on the identified priorities for
action, around 25 optimisation
approaches for rail, bus and cable car
services were developed. Various
strategic directions were identified and
their advantages and disadvantages
analysed. In collaboration with the
transport companies, the approaches
were further refined so that concrete
recommendations for implementation in
the period 2025-2028 could ultimately
be made to the cantonal government.
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0O

Canton Solothurn: Solothurn-
Oensingen Simulation As part of the
redevelopment and redesign of a line
through a town, SMA supported the
Office for Transport and Civil Engineering
of the Canton of Solothurn and Aare
Seeland mobil (asm) in investigating
various issues. The following four topics
had to be addressed:

1.Comparison of three infrastructure
options in terms of journey times.

2.Examination of the three options and
analysis of the impact on rail operations
(stability) in the AK35 timetable horizon.

3.Examination of whether journey times
could be reduced at other points
along the Solothurn—Oensingen
route.

4.Simulation of the impact of different
types of rolling stock on journey
times.

For the simulation, a comprehensive
model of the approximately 16.5 km
long Solothurn—Qensingen route was
first created. The OpenTrack simulation
software was used for this purpose.
After calibrating the model using current
running times and verifying it with the
customer, three different infrastructure
states and the planned future timetable
were prepared.

Based on this information, the different
infrastructure conditions were simulated
and analysed with the future timetable.
For the delay analysis, publicly available
delay data was evaluated and used as
delay distributions at various points
along the route. This was followed by a
multiple iterations simulating a disrupted
timetable that included ten different initial
delays. The final analysis highlighted
the advantages and disadvantages of
the individual infrastructure variants and
served as a basis for a decision on the
best option.

In the third step, various sections of

the route were identified that were
suitable for possible speed increases.
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Modifications to the simulation model
and the potential vehicle types revealed
the scope for reducing journey times on
the various sections.

Overall, the simulation model provided
a digital basis for investigating a wide
range of infrastructure, service and
vehicle-related issues.

Ye)

LEB: Assistance with the further
development of Vision 2050 The
Lausanne—Echallens—Bercher (LEB) line
is currently experiencing strong growth
in passenger numbers, driven by
numerous service and infrastructure
improvements implemented in recent
years.

In 2023, as part of its “Vision 2050
initiative, the Canton of Vaud selected
the project to extend the LEB network
via the Cheseaux—Renens branch as
one of the schemes to be explored in
greater depth. The LEB has commis-
sioned SMA to study the new line, taking
into account recent developments in the
network, both in terms of infrastructure
and operations, by studying and
evaluating different timetable scenarios
for the selected Cheseaux—Renens
branch.

The study examined the positioning of
stations in relation to opportunities

and catchment areas in order to optimise
service and ridership. The route
alignment was also subject to several
iterations to optimise journey times and
ensure better connections with the
existing network. In addition, all scenarios
were analysed from a robustness
perspective.

In addition, a demand potential study
was carried out to estimate passenger
flows on the current line and on the
new branch by 2050. This analysis
took into account socio-economic
developments in the region as well as
improvements in public transport
services.
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Finally, several options for the location
of depots and workshops were analysed
and compared, enabling recommenda-
tions to be made.

OOOs

Canton of Vaud - Initial stages of the
Vision 2050 project and preparation
of the next proposal The Vision 2050
strategy, launched by the Canton of
Vaud in June 2020, resulted in an initial
target version defining the planned
increases in rail services and the infra-
structure required to support them.
However, this ambitious vision involves
significant investment in infrastructure.
The strategy was officially published in
early 2024.

Following this publication, the Canton
wanted to develop an optimised,

phased vision that would identify the
first stages of the project while reducing
the necessary investment. The aim was
to preserve the core service ambitions
at cantonal and regional level and for the
mainline network. These initial steps
were also intended to prioritise service
development requests for the next
PRODES federal government package.

Lol b=
SBB Infrastructure, Geneva 2050+
The Lake Geneva region, and Geneva in
particular, will undergo numerous
changes in terms of rail services and
infrastructure in the coming years. The
Federal Office of Transport (FOT), in
collaboration with the Cantonal Transport
Office (OCT), wishes to prepare the
next stages of development for national,
regional and international traffic, for
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both passengers and freight. At the
request of SBB Infrastructure, which is
responsible for the study, SMA, in
partnership with two other firms, has
been commissioned to establish a
common vision shared by the various
stakeholders in Geneva's rail network
and services for the long term (2050+).
This approach aims to inform the
definition of service objectives and the
infrastructure investments required as
part of the planning for the next
PRODES proposal.

The study was carried out in two phases.
The first phase focused on an analysis
of overall demand, including at the
Greater Geneva level, to assess which
areas within the study perimeter could
benefit from new or expanded rail
services in the long term. The ambitions
for modal shift are considerable, which
will also require the development of the
core network. Numerous service
scenarios were therefore studied and
compared, testing different combinations
of mainline and regional traffic. In the
second phase of the study, the most
promising scenarios were examined in
greater detail in terms of timetables,
operation and implementation, and the
necessary infrastructure was identified.

These elements will serve as a basis for
future studies to further develop the
selected scenarios and ensure that
solutions are implemented that are
appropriate for the long-term challenges
of the Geneva metropolitan area'’s rail
network.

TE

Canton of Geneva: Study of a new
public transport line for the cantonal
strategic vision The canton of Geneva
is pursuing a strategic development

of its public transport network. In this
context, SMA was commissioned to
conduct a study on the planning of a
new, high-performance rail-based public
transport line. The study is intended to
form a basis for the canton’s long-term
mobility strategy and examine the extent
to which a new line could relieve existing
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axes and improve multimodal
connections.

The study took into account urban
development, capacity bottlenecks,
future demand trends, possible routes
and synergies with planned infrastructure
measures. The results will be incorpo-
rated into the political decision-making
process for the canton’s future transport
strategy.

FRANCE

OOHoO

SIAC: Strategy for improving road
transport services At the end of 2022,
SMA carried out an in-depth assessment
of the overall public transport network
within the Syndicat Intercommmunal
d’Aménagement du Chablais (SIAC)
area to identify areas for improvement.
In mid-2023, this analysis resulted in a
strategic roadmap incorporating several
actions aimed at optimising rail and road
public transport services, improving
coordination between the various
networks, strengthening interchanges
and connections, and rethinking pricing.

Following on from this work, SMA
supported the SIAC by proposing
scenarios for optimising road public
transport services to enable a coherent
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integrated multimodal service. The
study took into account all modes of
transport, including rail, boat, urban and
interurban buses, and cross-border
services.

Based on the assessment, several
scenarios for improving transport
services were developed. The focus
was on improving the quality and clarity
of services and timetables, coordinating
and integrating the various networks,
and creating optimised connections
between buses, coaches, trains and
boats. These proposals were tailored
for peak and off-peak hours. They were
developed in close collaboration with
the SIAC member authorities and
evaluated at each stage according to
specific criteria, such as journey times,
frequencies, connections and rolling
stock requirements, to ensure that the
number of buses used remained close
to the current level.

At the same time, SMA also carried out
several additional tasks, including an
analysis of tourist needs and a review of
the current situation and fare bench-
marking, in order to support SIAC in its
discussions and preparations for future
talks on this subject.

SNCF TER SUD AZUR: Assistance
with meeting the robustness
requirements of the tender As part
of the launch of a new, more frequent
service between Grasse/Les Arcs and
Ventimiglia in 2025, SNCF SUD AZUR
wanted to anticipate operational issues
and offer clear and rapid solutions to
any potential disruptions.

SMA carried out a study to this end
during 2024. The 2-hour systematic
model and the 24-hour JOB grid, as well
as the 24-hour GOVs, were reconstructed
in Viriato using SIPH exports . The most
at-risk consecutive trains were identified.
By analysing delays and incidents in the
2024 timetable, disruption scenarios
were identified for each new service
type, and contingency plans were
proposed describing standard scenarios
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for returning to normal, including partial
cancellations where necessary and
minimising the impact on operations
and customers. Finally, the impact

of one of these disruption scenarios on
staff rosters was tested to identify
potential risks and weaknesses in the
rostering system.

The study identified realistic solutions in
terms of operations and the specific
constraints of each station, particularly
at terminus stations, and considered the
customer aspect, identifying possible
transfers to other modes of transport

in the event of a prolonged service
interruption on part of the network.

Région Sud PACA: Assistance with
local transport services and the
Nouvelle Provence Coté d’Azur line
The Provence-Alpes-Cote d’Azur (PACA)
region has commissioned SMA to
provide support with two projects for
the development of the region’s rail
network.

The first assignment focuses on
optimising local rail services (LDFT) in
order to develop a long-term vision
based on a detailed assessment of
travel demand, current services and the
state of the infrastructure. A benchmark
of innovative solutions was carried out,
covering aspects of services, timetables,
rolling stock and infrastructure, particu-
larly in terms of signalling. An in-depth
analysis was also conducted on the
decarbonisation of rolling stock and the
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NextRegio signalling system to assess
their potential for application in the
region. Finally, this work provided input
for discussions on the changes needed
in preparation for the 2030 Winter
Olympic and Paralympic Games, several
of whose venues are located in
Provence-Alpes-Cote d'Azur.

The second assignment concerns
support for the deployment of the Ligne
Nouvelle Provence Cote d’Azur (LNPCA).
SMA is assisting the Region in analysing
project-related documents, ensuring
alignment with regional objectives and
proposing optimisations. This support
began with a clarification of the service
objectives and the different phases of
the project, which helped guide the
analysis of the reports. At the same
time, several specific issues were
explored in greater depth, including the
organisation of passenger services,
compatibility with other services (freight
and main lines) and the impact of the
construction phases on TER operations.

Through these two projects, SMA is
supporting the Sud region in optimising
its rail network by anticipating strategic
challenges and ensuring consistency
between future projects and the region’s
needs.

St-Etienne Metropolitan Area:
Improving the performance of bus
and tram lines Saint-Etienne Métropole
(SEM) is committed to improving the
performance of its public transport
network, particularly its tram and bus
lines. With three tram lines in operation,
line T1, which runs at a high frequency
of 3 minutes, is now operating at full
capacity during certain times of the day.
To address these challenges, SMA

has been commissioned to carry out a
detailed assessment of the trams’
current operation in terms of ridership,
timetables and punctuality. In this
context, and taking into account the
network’s future development, SMA
has drawn up proposals for optimising
the operating plan in the short and
medium term, including, where
necessary, infrastructure adjustments
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while retaining the current rolling stock
fleet.

To the same end, SEM wishes to improve
the performance of its bus network,
many of whose routes converge on the
city centre. SMA has therefore conducted
an initial study on the M3 ling, analysing
ridership, timetables and punctuality,
and has proposed concrete adjustments
in collaboration with partners: revision
of timetables, implementation of
prioritised traffic lights, creation of bus
lanes and other optimisation measures,
both in terms of operations and urban
planning. Building on these results,
SEM now aims to extend this approach
to other bus lines, while assessing the
impact of the improvements made
compared to the initial situation.

Through these studies and recommen-
dations, Saint-Etienne Métropole is
continuing to pursue its goal of a more
efficient and responsive network that is
better suited to the needs of users.

i_.'

T |

-
OHOS
SGP: Mulhouse SERM feasibility
study of the overall plan As part of
the Regional Express Services (SERM)
initiative launched throughout France,
SMA is assisting the Société des Grands
Projets (SGP) with the SERM project in
Mulhouse and the Basel-Mulhouse
connection, which has been approved
by the French government.

The study consists of two phases,
beginning with an assessment and
analysis of the area, followed by the
development of scenarios for improving
the service in consultation with
stakeholders. The scenarios are then
evaluated through a pre-feasibility study
to put the expected costs and passenger
numbers into perspective, with the aim
of identifying a preferred scenario for
further investigation.
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All aspects of public transport are
addressed as part of this process, i.e.
primarily rail and road services, but also
interfaces between different modes,
passenger information, carpooling,
pricing and ticketing, amongst other
issues.

These changes in service provision
should help to increase the modal shift
towards public transport and non-
motorised modes of transport, while
supporting land-use planning initiatives.

¢
SNCF Réseau: Support in developing
operational plans for the Grand Est
region The Service and Infrastructure
Platforms system, led by the French
government, enables SNCF Réseau to
plan track capacity and availability and
adjust infrastructure in line with medium-
and long-term needs, while taking into
account infrastructure maintenance
requirements. In this context, the 5- and
10-year reference operating plans (PER)
and emerging operating plans (PEE) are
essential tools that are currently being
developed.
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For several years, SMA has been
assisting SNCF Réseau in developing
these operating plans in the Grand Est
region. This assistance has covered a
wide range of topics, including:

= Support for the preparation of hourly
deliverables for the 2-hour PER 2028
framework and for consultation on the
PER 2028 with the Grand Est Region.

= Creation of 2-hour timetable scenarios
in the context of a new entrant for
high-speed services in the Grand Est
region, with a multi-criteria comparative
analysis summarising the advantages,
disadvantages and limitations of each
scenario. The PER 2028 and PEE
have been updated to incorporate the
selected high-speed scenario.

= Use of a capacity calculation algorithm
to assess at a macroscopic level the
solutions needed to implement
different service scenarios for the
SERM Lorraine-Luxembourg, iteration
of these service scenarios to arrive at
a preferred scenario for further study
as part of the development of the
PEE for the long term.

BELGIUM

PN
hs
SPF Mobility and Transport:
Long-term railway operating model
The Belgian government has commis-
sioned the Federal Public Service (SPF)
Mobility and Transport to develop a
long-term rail operating plan in the form
of a systematic timetable. The aim of
this initiative is to propose a development
plan for the Belgian rail network in terms
of infrastructure based on the systematic
timetable, which is a first at federal
level in Belgium in collaboration with
Infrabel and SNCB, but also to assess
the feasibility of political ambitions in
terms of rail freight (doubling of transport
volumes) and the future structure of
passenger services.
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The study began with an international
benchmarking exercise on the conceptual
and technical principles used in various
European countries in order to define
them for the study and identify two
possible scenarios for the Belgian
network. These two scenarios,
developed in the form of a national
timetable, are:

= The first is based on a “Dutch”
passenger service model with only
two types of passenger products
(Intercity/Omnibus), thereby promoting
high frequencies (15 minutes) and
reducing the need for transfer hubs.

= The second is based on a “Swiss”
passenger service model, incorporating
more passenger services types
(Interregio or accelerated local
services), enabling diversification of
the service offering by relying more on
transfer hubs with a lower frequency
(30 minutes).

The assessment of these two scenarios
in terms of the service offered (journey
times, number of services, number of
connections, robustness, etc.) and the
costs of the necessary infrastructure, as
well as demand (established in collabo-
ration with partners), has provided many

lessons, mainly that a mixed scenario —
with high frequencies in dense areas
and efficient transfer hubs outside
these areas — is likely to provide the
best balance between investment and
benefits.

On this basis, an initial long-term scenario
proposal was developed, combining the
advantages of both scenarios into a
national operating plan (systematic
timetable). This proposal was finalised
at the end of 2024. On completion of
the study, this initial proposal will be
reviewed following feedback from the
main Belgian rail operators (Infrabel and
SNCB), and two implementation phases
will be defined to serve as a roadmap
for the development of the network.
This will be accompanied by an identifi-
cation of the prerequisites for success,
the parts of the network where
structural alternatives still exist, and the
arrangements for multimodal integration.
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INTERNATIONAL

Eurostar, Development of the
long-term timetable \Vith a view to
boosting growth and future competition
on its international routes, Eurostar called
on SMA to guide the development of
its long-term timetable (for 2030-2035).
This initiative aims to identify capacity
constraints arising from the various
specific features of the international
network, station operations and different
approaches to rolling stock maintenance.
The ultimate goal is to determine the
size of the rolling stock fleet.

Based on an analysis of developments
in the networks used by Eurostar, various
scenarios were established to assess
the specific effects of certain constraints,
such as the potential level of develop-
ment of competitive offerings, network

maintenance by infrastructure managers,
and Eurostar’s rolling stock maintenance
strategies. These different scenarios
were then translated into hypothetical
timetables for a typical working day,
making it possible to deduce the
achievable service on the various
corridors of the Eurostar core network,
as well as the rolling stock requirements
and productivity.

The various scenarios developed enabled
recommendations to be made in terms
of timetable structure and responses

to the impacts of external constraints
(network maintenance and potential
new entrants) and internal constraints
(rolling stock maintenance and station
operations).
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Y

Eurostar: Punctuality analyses,
recommendations and assistance
with the development of the 2025
timetable FEurostar provides open
access high-speed services between
London, Brussels and Paris, as well as
between Paris, Brussels, Amsterdam
and Germany. For several months, the
punctuality of these services has faced
significant challenges and has not fully
met the company’s ambitions.

In this context, Eurostar has called on
SMA's expertise to conduct an in-depth
analysis of the causes of irregularities
and to make recommendations aimed
at improving operational performance.
The objective is twofold: to limit the
impact of internal causes and to mitigate
as much as possible the effects of
external causes over which Eurostar

has less control, such as the disruptions
encountered in Germany and infra-
structure constraints in the Netherlands.

An initial phase of data analysis enabled
SMA to develop tools to facilitate the
identification and measurement of the
knock-on effects of initial incidents
(train path conflicts, turnarounds at
terminals, etc.). On this basis, Eurostar
wanted to take the study further in
2024, particularly in the context of the
work being carried out at Amsterdam
station.

Building on the lessons learned, the
collaboration has been extended to the
preparation of the 2025 annual service,
which promises to be complex due to
numerous constraints, particularly those
related to the many infrastructure works
on the various networks covered.

The aim is to optimise production
organisation to promote a sustainable
improvement in punctuality.

SMA has established relevant indicators,
particularly for analysing the interactions
between commercial traffic and rolling
stock maintenance. Proposals for rolling
rosters have been developed in close
coordination with Eurostar’s planning
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teams with the aim of strengthening
operational robustness, even under
sometimes sensitive operating
conditions. The Viriato rolling stock
rostering module has been used to
explore different scenarios and provide

key indicators for monitoring production.
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Communication

INNOTRANS 2024 IN BERLIN

InnoTrans was back again this year, and
in September the focus of the public
transport world shifted to Berlin.

According to the organisers Messe
Berlin, InnoTrans 2024 attracted an
impressive 170,000 visitors from
128 countries, with 2,900 exhibitors
from 69 countries.

We were right in the middle of it all!

As a co-exhibitor with Swissrail, we had
the opportunity to welcome many
guests to our stand. It was an intense
and exciting week at the trade fair.
Many thanks to everyone who visited
us at our stand. We look forward to
seeing you again in 2026!
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PUBLICATIONS AND LECTURES

SMA ANNUAL REPORT 2024 COMMUNICATION

Schifffahrt und Technik

February 2024

Leistungsfahigkeit von Hafenbahnen
Raphael Karrer, Warner Oldenziel

Eisenbahntechnische Rundschau

December 2024

Machbarkeitsstudie Bahnausbau Region Miinchen (Teil 3)
Michael Frei

Hamburg-Harburg University of Technology
Germany

January 2024

Deutschlandtakt, Vorgehen und Ergebnisse
Marten Maier

Ecole nationale des ponts et chaussées

February until June 2024

Exploitation des transports ferroviaires et guidés

Champs-surMarne Pascal Joris
France
Internal Training SBB March 2024 Principes de conception de I'offre de transports voyageurs
Transports publics intégrés Luigi Stahli
Switzerland
Haute école d'ingénierie et de gestion du March 2024 Conception de l'offre en réseau et cadencement
Canton de Vaud, Yverdon-les-Bains Elie Arnal
Switzerland
Ecole Polytechnique Fédérale de Lausanne April 2024 Timetable Saturation in Practice with Methods from Operations Research
Switzerland Lecture in Decision-aid methodologies in transportation
Matthias Hellwig
Dresden University of Technology May 2024 Bahnsystemkolloquium im Sommersemester: Deutschlandtakt:
Germany Vorgehen, Ergebnisse und Ausblick
Robert Siegel
ITS.be, Webinar June 2024 Seamless mobility in Switzerland - sharing some lessons learnt

Belgium

Warner Oldenziel
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Key figures

2024 was a year of targeted Key figures*

strengthening and smart expansion for

SMA. In Consulting, SMA consolidated
its position in traditional markets —

2024 2023
Gross turnover (CHF million) 16.28 14.60
Employees (full time equivalent) 74 75

particularly in Switzerland and Germany
— while new impulses came from
Austria, Belgium, Portugal and even
Canada.

*incl. Subsidiaries

Cooperation with key accounts continued
to grow and the customer portfolio was
further successfully diversified.

SMA was able to demonstrate a strong
presence at regional, national and
European level simultaneously. Growth
in the software area continued
dynamically: new Viriato licenses, stable
software services and rising maintenance
income confirm the course.

SMA-- ANNUAL REPORT 2024  KEY FIGURES
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TUNOVER BY COUNTRY TURNOVER BY CLIENT CATEGORY
B Germany B Transport operators
M Switzerland M Rail infrastructure managers
M France M Public agencies
M Belgium B Integrated railways
M Vvarious M Various

DEVELOPMENT OF TURNOVER 1988-2024 (CHF MILLION)
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