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1 Executive summary
The Use Case consists of the implementation of a light rail (tram) service from the town of San
Vito Marina to the village of Crocetta crossing the city of Lanciano. Sangritana as preliminary
step has decided to start the project from San Vito Marino to Lanciano and then extend it
beyond.
At the moment, the main initiative supporting this project is represented by the elaboration of
a preliminary design prepared within a framework contract between TUA/Sangritana and the
rail construction company Salcef SpA.
The goals of this Use Case are the following:
 Optimize the use of the existing infrastructure with the re-utilisation of an alignment that
is now abandoned;
 Creating a modal shift that is favourable to an electrified system inside Lanciano, i.e. a
small city with an existing public transport system that is weak and based only on
traditional diesel buses.
An alternative proposal made by local civic associations was based on the use of the alignment
for a bike lane. Such proposal was criticized because the cost of dismantling the existing track
is higher in comparison with its use for a new tram service, while at the same time the
implementation of a bike lane on a parallel route is anyway an option also with a tram in
operation, and probably with a less expensive investment.
Within this framework, TUA/Sangritana carried out an analysis of the potential market of the
new tram service and calculated some relevant indicators in order to identify this Use Case
within ELIPTIC’s requirements. The analysis of the potential market demonstrated that the use
case can operate with an acceptable traffic demand with a limited investment in terms of
personnel and rolling stock. The specific technical know-how of TUA/Sangritana, which
operates railway services for a long time, guarantees the technical feasibility of the investment
without particular over-costs.
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2 Introduction
The overall aim of ELIPTIC was to develop new concepts and business cases to optimise
existing electric infrastructure and rolling stock use, saving both money and energy. ELIPTIC
advocates electrification of the public transport sector and helps to develop political support
for the electrification of public transport across Europe.
ELIPTIC looks at three thematic pillars:
 Pillar A: Safe integration of ebuses into existing electric PT infrastructure through
(re)charging ebuses “en route”, upgrading trolleybus networks with battery buses or
trolley-hybrids and automatic wiring/de-wiring technology;
 Pillar B: Upgrading and/or regenerating electric public transport systems (flywheel,
reversible substations);
 Pillar C: Multi-purpose use of electric public transport infrastructure: safe (re)charging of
non-public transport vehicles (pedelecs, electric cars/ taxis, utility trucks).
With a strong focus on end users, ELIPTIC analysed 20 use cases within the three thematic
pillars. The project supported the Europe-wide uptake and exploitation of results by developing
strategies and guidelines, decision making support tools (e.g. option generator) and policy
recommendations for implementation schemes for upgrading and/or regenerating electric
public transport systems. Partners and other cities have benefited from ELIPTIC's stakeholder
involvement and user forum approach. ELIPTIC addresses the challenge of “transforming the
use of conventionally fuelled vehicles in urban areas” by focusing on increasing the capacity
of electric public transport, reducing the need for individual travel in urban areas and by
expanding electric intermodal options (e.g. linking e-cars charging to tram infrastructure) for
long-distance commuters. The project strengthens the role of electric public transport, leading
to both a significant reduction in fossil fuel consumption and to an improvement in air quality
through reduced local emissions.
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3 Use Case Overview
3.1 Socio-economic context
The use case is located mainly inside the city of Lanciano, inside the region Abruzzo, with a
population of 35,0671. Other municipalities close to Lanciano are interested by the use case;
they are San Vito Chietino (5,311 people) on the North East side of Lanciano (along the Adriatic
Coast), Treglio (1,659 inhabitants), also on the North East side of Lanciano and Castel
Frentano (4,390) on the South West side.

Figure 1: Position of
Lanciano (source: Google
Earth)

Figure 2: Approximate alignment of the proposed
project

The area directly interested by the use case has therefore a population of more than 46,000
on the basis of the most recent statistics. Lanciano is the main center of attraction and
generation of trips of the local area. The city plays a key role not only as an urban center
attracting mobility from a wide surrounding area, but also as interchange point road-road and
road-rail for people coming from the hinterland and from middle and lower Val di Sangro, and
directed respectively in Chieti or Pescara. Moreover, the city has 19 preschools, 10 primary
schools, 3 secondary schools and 8 high schools. In Lanciano is located a branch of the
University "Gabriele d'Annunzio" from Chieti. In the seat of the University Consortium, several
|10
courses related to post-graduate education are taught, with the collaboration of the University
of Urbino "Carlo Bo". Apart educational institutions, Lanciano has is also a certain number of
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The source of data about local population is ISTAT (National Statistical Institute of Italy). All figures
are rereferred to end of September 2017
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public and private services and functions (head offices and / or branch offices of governmental
agencies such as health and welfare, province, tax office, chamber of commerce, insurance
agencies, shopping centres, etc.) that generate mobility and additional interests at the same
time.

3.2 Pre-existing conditions
TUA/Sangritana identified this study case starting from the need of finding a solution for
the exploitation of the abandoned alignment of the Sangritana railway still crossing the city
of Lanciano. In this sense, the use case precedeed the identification of a precise e-mobility
strategy. TUA/ Sangritana elaborated therefore a proposal of rehabilitation of the existing
rail alignment to use it for a light rail / tram operating in the outskirts of Lanciano, between
the areas of “Marcianese” (SW side of Lanciano) and “Santa Rita” (North side of Lanciano),
with a further extension from Santa Rita towards the town of Marina San Vito. The length
of the alignment will be 5.26 km between Marcianese and Santa Rita (mainly within an
urban environment), plus an additional extension of 9.18 km between Santa Rita and
Marina San Vito (mainly within an extra urban environment). A further extension of the
service beyond Marcianese until the village of Crocetta (inside the municipality of Castel
Frentano) is also planned and will be implemented in a subsequent phase.
About the condition of the existing alignment, the old rail track is yet in place, but the
overhead contact line is partially dismantled and/or unusable and also the power supply
system needs an adequate investment. At the moment, TUA/Sangritana reaches the city
of Lanciano with its a branch from the “Adriatica” railway line (at Marina San Vito station)
using a new alignment opened during year 2008, therefore an electrified rail infrastructure
is yet operating in the city. Only a very short stretch (around 1 km) of the old alignment is
used in order to give access to the TUA’s warehouse/workshop to the company’s rolling
stock. TUA’s trains operates regional services using the company’s own track from
Lanciano to/from Marina San Vito and then continuing their services on the national
network of RFI. TUA/Sangritana is therefore a rail undertaking that is authorized to operate
also on national rail network, and therefore has a consolidated rail know-how (the company
is also a rail freight operator serving medium-long distances on national network).
The objectives of the use case are therefore following:
 Initially, to optimize the use of the existing infrastructure with the re-utilisation of an
alignment that is now abandoned;
 Consequently, to have a modal shift that is favourable to an electrified system inside
Lanciano, i.e. a small city having an existing public transport system that is weak and
based only on traditional diesel buses.
The main expected impacts are:
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 To improve of the local connections between Lanciano and the municipalities of Marina
San Vito and Castel Frentano (when the extension to Crocetta will be also available);
 To improve the connection between the new rail station of Lanciano and other urban
attractors;
 To increase pedestrian mobility;
 To foster modal shift towards public transport;
 To reduce pollution and road congestion.
An alternative to TUA’s proposal consisting of the replacement of the existing alignment with
a bike lane was elaborated by local civic organisations. A comparison between the costs of a
complete dismantling of the existing track and its re-use for a light rail/tram service was
favourable to the latter solution, also because the implementation of such service does not
imply “a priori” the construction of a bike lane on a parallel itinerary.
At the moment, the main initiative supporting this project is represented by the elaboration of
a preliminary design prepared within a framework contract between TUA/Sangritana and the
rail construction company Salcef SpA. In order to support its proposal, TUA/Sangritana
elaborated a demand study and identified a set of indicators to better identify the potential of
this Use Case.
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4 Methodology
4.1 Analysis of the use case
TUA/Sangritana has carried out a study aimed to the identification of the potential demand that
can be attracted by the use case. The study was based on the following steps:
 Identification of the catchment area (both urban and extra-urban) and estimation of the
involved population;
 Identification of the potential demand, considering three different segments:
o home – school trips
o home – work trips
o leisure / shopping / other personal trips
The catchment area was identified through an o/d zoning with 12 zones, of which 9 inside the
urban area and the remaining 3 inside the extra-urban area. The catchment area was referred
only to the connection between Lanciano (Marcianese) and Marina San Vito: the further
extension until Crocetta (inside the municipality of Castel Frentano) was not included for the
moment inside this evaluation.
The result of the simulation consisted of an estimation of the potential flows on the light rail
/tram line. The potential flows were estimated taking into account the time slots that are more
significant (critical time slots) for each category of demand, i.e.:
 Home – school trips: between 7:00 and 8:30 hours going to school and between 12:30
and 14:30 hours in the opposite direction (return to home);
 Home – work trips: between 7:00 and 8:30 hours going to workplaces and between 18:00
and 19:30 hours in the opposite direction (return to home);
 Leisure / shopping / other personal trips: from 10:00 to 12:00 and 14:00 to 16:00 hours
going from home to downtown and from 12:00 to 13:00 and 17:00 to 19:30 hours
traveling from downtown to home.
There are therefore five critical time slots during each day, with a partial overlap between them:





Time slot 1: between 7:00 / 8:30: critical for home -> work and home -> school trips;
Time slot 2: between 12:30 / 14:00: critical for school -> home trips;
Time slot 3: between 18:00 / 19:30: critical for work -> home trips;
Time slot 4: between 9:30 / 11:30 and 14:00 / 16:00: critical for home -> downtown leisure
/ shopping / other personal trips;
 Time slot 5: between 12:00 / 13:00 and 16:30 / 19:30: critical for downtown -> home
leisure / shopping / other personal trips.
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The simulation for each time slot started from the following operating hypotheses:
 Capacity of each vehicle: 160 pax;
 Frequency of the service: 20 minutes.
The main characteristics of the service are resumed inside the next Table 1.
Main characteristics
Technical offer

Overall capacity for each critical
time slot (pax)

Travel times

Services per hour

3

time slot 1: between
7:00 / 8:30

800

Santa Rita Marcianese

14 min 30
sec

Services during the
peak half hour

2

time slot 2: between
12:30 / 14:00

800

Marcianese San Vito

30 min 40
sec

480

time slot 3: between
18:00 / 19:30

800

San Vito Santa Rita

15 min 40
sec

Hourly capacity
(pax/hour)

time slot 4: between
9:30 / 11:30 and
14:00 / 16:00
time slot 5: between
12:00 / 13:00 and
16:30 / 19:30

1920

1920

Table 1: Technical offer and capacity (during critical time slots) of the use case
The estimation of the potential flows brought to a comparison between the potential demand
and the capacity offered by the light rail (tram) line for each time slot and for each direction.
Sample results are presented inside the next figures.
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Figure 3: Comparison between potential demand and transport offer during time slot 1
(7:00 / 8:30). Direction Marcianese - San Vito

Figure 4: Comparison between potential demand and transport offer during time slot 1
(7:00 / 8:30). Direction San Vito - Marcianese
Potential flows were assessed not including the estimation of the modal split, given that the
o/d matrices were directly assigned to the light rail (tram) system. Nevertheless, the goal is at
the moment to identify only the potential attractiveness of the use case and not its actual loads.
Figure 3 and Figure 4 above show how the potential demand can be in some cases even
higher in comparison with the capacity of the system.

4.2 SWOT analysis methodology
The Strength, Weakness, Opportunity and Threat (SWOT) analysis within ELIPTIC is based
on the qualitative data provided by the use-cases with regard to their particular technology
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concept. The core of the data was obtained via a structured questionnaire and semi-structured
interviews. Through the comprehensive questionnaire data regarding the viability of the
technology in the city/use case specific framework was acquired. The subsequent interviews,
as follow-up of the questionnaire, targeted to clarify and validate the answers given so far, to
discuss unclear issues and to collect further information. The obtained data was then validated
twice: by use case representatives and independently by project internal experts.
The SWOT analysis is one of the most frequently used tools for strategic planning. The
underlying logic of a SWOT analysis is to group the internal, i.e. strength and weaknesses,
and external issues, i.e. opportunities and threats. In doing a SWOT analysis for the innovative
technology concepts, which are not in use yet, drivers, barriers and prospects with regard to
the new technology concepts to support decision makers (and cities) shall be identified. The
SWOT analysis was thereby conducted for each use case in its respective setting, taking into
account technological, operational, financial as well as societal and environmental issues
(coherently with the KPI evaluation categories of task 3.1 and 3.3).
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5 Main evaluation results
5.1 Main indicators
The activities carried out by TUA/Sangritana allowed an estimation of some significant
parameter for this use case. Significant parameters are summarized inside the next tables 2
and 3.

Trains x km
(service)

Trains x km
(production)
(including
movements from to
depots.)

Commercial
speed

156,044
160,000
Table 2: Main parameters (production).

Number of
personnel
(drivers)

Yearly cost of
personnel
(drivers), EUR

6.61
290,793
Table 3: Main parameters (costs)

Yearly kms
traveled by each
vehicle

Total amount of
trains (trams)
22.5

3

53,333

Number of
Yearly cost of
Yearly energy
personnel (traffic personnel (traffic
costs, EUR
control)
control), EUR
0.23

10,402

102,368

The benefits of this use case are of distinct types and include the following aspects:
 Improvement of the environmental quality (due to the modal shift towards public
transport);
 Increase of urban quality, thanks to the salvage of an abandoned infrastructure;
 Increase of the overall perception of public transport, since the City has presently a weak
and not quite used public transport system (the introduction of the light rail – tram system
would represent an innovative breakthrough in comparison with the existing scenario).
Compared to a traditional bus system, the proposed solution presents the following
positive/negative aspects
 Reduced number of vehicles to be acquired, but at a higher cost per vehicle;
 Reduction of operating costs if compared to an equally effective solution based on
traditional buses (with around 1/2 - 1/3 of the required personnel);
 Longest cycle-life of each vehicle;
 Additional investments to be provided for the infrastructure that must be anyway
requalified.
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Finally, no additional know-how will be required to TUA/Sangritana, considering that the
company has a consolidated tradition in the railway sector.

5.2 SWOT Results
Strength
 The project is based on technology concepts that are
yet ready for a full commercial exploitation. All
key components are market available and based
on accepted standards
 The project is based on the reconstruction of an
existing
alignment.
Significant
new
civil
infrastructure and/or buildings are not needed. The
estimated impacts in term of visual acceptance
should be low
Opportunity

Weakness

 The project is based on an existing alignment, and
this implies a certain rigidity in terms of adaptation
to the actual transport demand

Threat

 TUA/Sangritana as mature railway operator has all
the necessary know-how for the maintenance and
operation of a light rail system
 The introduction of a high-quality service can  The reactivation of the existing alignment can be
improve the local approach towards public erroneously perceived as a re-introduction of a
transport
barrier that was previously removed
 The re-use of an abandoned alignment is an
opportunity in terms of optimal exploitation of the
available infrastructure
 A preliminary design is yet available and there a
 The use of the existing alignment could jeopardize
favourable approach from local authorities
a potential future reopening of the railway service
from Lanciano to Castel di Sangro (possibly a
 After its implementation the system may be further tourist service only)
extensible beyond its initial limits using the
remaining part of the former railway track

The main goal of this project is the promotion of a modal shift more favourable to public
transport with the best possible exploitation of the available infrastructure, with a minimal
investment in terms of civil works and with the introduction of a relatively innovative transport
concept. The above issues are those marking the strength of this proposal within the
framework of the existing conditions. On the other side, the project needs forcibly be adapted
to an existing scenario, and this can be a drawback in terms of flexibility.
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The opportunities of this project rely on the possibilities offered by the local conditions.
Basically, Lanciano is a small city with a weak public transport system but with an unused rail
infrastructure crossing its urban area. As a matter of fact, public transport is alleged as a
“marginal opportunity” by the local population, at least for short trips inside the city. Again, the
introduction of a system that can be considered “innovative” if compared with the local context
may become the opportunity for a radical change. Threats are anyway presents, especially if
the rehabilitation of the existing alignment is not correctly perceived by the population. Finally,
it has also to be considered that the use of the existing alignment for a tram service may have
an impact on its parallel use for possible rail tourist services on the full extension of the
Lanciano – Castel di Sangro line. Italian standards and normative are very strict in terms of
contemporary circulation of different categories of rolling stock on the same line, therefore
specific rules must be furtherly defined in this case.
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6 Follow-up after the Use Case
The light rail / tram is a use case with an extended duration (at least some decades), therefore
it is premature during this stage to identify any follow up strategy after its end-of-life.
TUA/Sangritana (as future operator of the system) does not consider it at too early stage and/or
not mature enough. The technology that is beyond the use case is mature and available.
Nevertheless, the use case was considered “experimental” for these two reasons:
 The urban context: there are few similar experiences in Italy, where the use of rail
systems in urban areas is related to transport demand scenarios much higher than those
of Lanciano (there is only one partially similar experience inside the city of Sassari:
similarities are terms of re-use of an existing alignment inside a relatively small city);
 The use of a rail alignment for a light rail / tram service will imply some administrative
issue to be faced if even a limited portion of track will be shared between light rolling
stock and conventional rolling stock. Yet said, TUA/Sangritana still uses a short section
of the old alignment as access to company’s deposit/warehouse.
In any case the proposal represented a sort of challenge creating more attention on the issue
of public transport for local authorities and for public opinion in a city where this topic has been
neglected in the past years.
The next steps that should be carried out after ELIPTIC should be mainly oriented towards the
concrete implementation of the system, possibly finding an EU financing option. Some follow
up in terms of research can be anyway focused into two possible areas:
 One area that is still inside ELIPTIC’s own topics, i.e. with reference to the optimisation
of the electric traction system under different points of view: compatibility with existing
systems, energy recovery, interactions with other electrified systems with a low
environmental impact, etc.
 Another area that is outside ELIPTIC’s thematics, i.e. about the identification of
innovative and low-cost technologies for a safe operation of the system (safe control of
level crossing, possible interactions with satellite systems, etc.)
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7 Conclusions
The development of this use case gave to TUA / Sangritana the opportunity to better
understand the feasibility of the system and confirmed its potential feasibility.
Apart from the two thematic areas of research that were identified at the end of the previous
paragraph, TUA/Sangritana believes that the next steps should be concentrated towards the
operational feasibility of the investment. The research has increased the awareness on the
issue also towards authorities and stakeholders, but at the same time has shown that the use
case is based on a "transport concept" mature enough to be implemented in the coming years.
This is valid not only for Lanciano, but also for other medium-small sized cities that may have
similar opportunities in the field of electric transport with low environmental impact.
Finally, TUA / Sangritana believes that two key aspects that can influence the success of this
type of investment are the following:
 A first aspect, which falls within the technical and administrative field, which concerns
the national laws and regulations, the approval procedures, etc.: as regards this field, a
regulatory incentive by the European Union would be welcome;
 A second aspect, which is more of a socio-cultural nature, which concerns the
acceptability of these systems by the local population and the "competition" with
solutions that rightly or wrong can be considered more "environmental friendly", such as
the use alternative for cycle paths, etc.
It is clear how the first of the two aspects falls into a field that can be managed more directly
inside the EU institutions, while for the second a support from local institutions and
stakeholders is more necessary.
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