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Project Overview

Rural areas make up 83% of the total EU territory, yet only 30% of the EU's
population lives there. In the EU's Long -Term Vision for Rural Areas and its
Rural Action Plan, one of the key initiatives focuses on addressing the
challenge of sustainable multim odal mobility in these regions.

While electric mobility has gained significant momentum in urban areas, the
development of EV charging infrastructure has largely concentrated in cities
and along main transport corridors, where commercial operators find more
viable business cases. This has left rural areas underserved, often resulting
in "range anxiety" ? the fear that electric vehicles will not be able to cover
necessary distances due to the lack of charging points. Consequently, many
rural residents may opt for conventional transport optio ns instead of electric
vehicles.

Local authorities in rural areas tend to install subsidized EV charging points
mainly for awareness -raising purposes, but these efforts are often
fragmented and lack a cohesive strategy for systematically developing and
managing the network at both local a nd regional levels. In general, these
authorities face significant challenges in three critical areas: funding,
technical expertise, and coordination with network operators. Some of these
challenges could be alleviated by improving awareness, capacity -building,
and policy frameworks.

To tackle this issue, there is a clear need to support rural and remote local
authorities, particularly in Mediterranean Europe, in developing robust policy
frameworks and enhancing their capacities to facilitate the adoption of EV
technology within their communities.

RuralMED Mobility —aims to:

O Reduce the environmental impact of transport in rural areas, enabling
participating municipalities to lower their CO > emissions

O Support the integrated planning and financing of EV charging
infrastructure and the introduction of public shared EV rental
schemes

O«

Promote low -carbon mobility solutions in alignment with energy goals
and carbon neutrality targets

O«

Improve connectivity between urban centers and remote rural areas



Purpose of the Document

The Joint Methodology for Pilot Implementation (D2.3.1) serves as a
structured framework to guide the deployment, coordination, and evaluation

of pilot activities under Work Package 2 (WP2) of the RuralMED Mobility
Project. This document ensures that pilot  implementations follow a
consistent approach across participating regions while allowing flexibility for
adaptation to local contexts.

Specifically, this document outlines the methodological foundations for:

1 EV Charging Infrastructure Allocation (Activity 2.1) z Defining the
demand, strategic allocation, and integration of electric vehicle (EV)
charging infrastructure in rural areas.

1 RuralMED Mobility Platform and On -Demand Transport Testing
(Activity 2.2) z Establishing a testing framework for the Mobility — -as-a-
Service (MaaS) platform, including shared mobility schemes and real -
time monitoring capabilities.

1 Pre-assessment and Joint Methodology (Activity 2.3) z Developing a
transnational methodology for pilot implementation, ensuring
alignment between regions, defining selection criteria, and
integrating monitoring and evaluation mechanisms.

This document serves as a guiding reference for project partners to ensure
that pilot projects are effectively deployed, monitored, and optimized for
replication in similar rural territories. Additionally, it aligns with technical
requirements for pilot mo nitoring, ensuring interoperability with the
RuralMED ICT platform.

Scope

This document defines the methodological approach and technical
requirements for the implementation of pilot projects under WP2 of the
RuralMED Mobility Project. The scope of this deliverable is limited to the
following activities:

This document does not cover aspects related to procurement (WP3), large -
scale deployment, or policy development, but it provides foundational
methodologies that will support those efforts in later stages of the project.

By defining a coherent and adaptable implementation framework, this
deliverable aims to ensure that pilot activities are efficient, scalable, and
interoperable across different regional contexts while remaining aligned with
the projectAs otyabjecivesc hi ng mobi | i



W 2. EV CHARGING INFRASTRUCTURE ALLOCATION

O 2.1 Spain

2.1.1. Demand Analysis for Charging Stations

The stock of Battery Electric Vehicles (BEVS) in Extremadura represents a practically residual
share compared to national figures, despite having grown in recent years. According to
General Directorate of Traffic (DGT) data for 2023, Extremadura accounts f  or 0.92% of the
total electric vehicles in Spain, which totals 284,830.

Regarding the total vehicle stock in Extremadura, BEVs represent only 0.28% of the
motorize vehicle fleet. However, in the last 10 years, the number of electric vehicles has
grown exponentially, currently totaling 2,845 BEVS, representing an increase of mo  re than
1,500% in a decade.

About the charging infrastructure network, the Spanish Association of Automobile and
Truck Manufacturers (ANFAC), in collaboration with the Spanish government, has
conducted a study on publicly accessible charging infrastructure in Spain as of August 2023,
which provides a future projection of new scenarios related to the vehicle fleet, mobility,

and automotive industry. This project is developed along the lines of action for sustainable
mobility and its objective is to serve as a tool to assist in the nece ssary planning and
monitoring of the deployment of this charging infrastructure to meet the European Union's

Fit for 55 emissions reduction targets.

Table 1. Projection of the power of public access charging stations in Extremadura

50<P<150 150<P<250 P>250

P<22 [kW] 22<P<50 [kW] kW] kW] kW] Total
2023 371 67 237 33 34 742
2025 726 146 536 75 80 1.563
2030 2.054 573 2.337 330 263 5.557
2035 3.231 1.377 6.086 861 714 |12.269

As shown in the table, the goal is to gradually increase the number of publicly accessible
charging stations. By the end of 2023, the total number of publicly accessible charging
stations proposed is 742, adding up the data for the different power capaciti es. By 2025,
the goal is to reach a total of 1,563 charging points, and finally, by 2030, the goal is to
establish a total of 5,557 points, across all power capacities. By 2035, although it is not
within the timeframe of the plan, the goal is to reach 12,2 69 charging stations.



These objectives must be compared with the current status of publicly accessible charging
infrastructure, with the aim of detecting potential deviations and shortcomings in the
system.

To this end, the data provided by the "Electromobility Barometer 2nd semester 2025"
prepared by ANFAC are presented below.

Table 2: Infrastructure of public access charging points in Extremadura

50<P<150 50<P<250 P>250

P<22 [kW 22<P<50 [kW Total
1 [ [kW] [kW] [kW]
Urban 507 45 108 17 8 507
Interurban 158 25 80 42 78 158
TOTALS 665 70 188 59 86 1,068

It is also worth noting that 35% of the public access charging points are interurban and 65%
are urban, with a great predominance in the latter of charging points with powers lower
than 22kW that have very long charging times, which constitutes a very impo  rtant limitation
to their use for the consumer.

In conclusion, for electric mobility to be competitive and for electric vehicles to become a

real alternative to internal combustion vehicles, it is necessary to deploy a publicly
accessible charging infrastructure on Extremadura's main communication route s, with
particular emphasis on high -capacity roads (highways and motorways), but also in other
centers of interest, as well as in rural areas, further from main communication
infrastructures and therefore with greater autonomy requirements in terms of
electromobility, so that the entire territory can be connected.

2.1.2. Strategic Allocation of Charging Infrastructure

Within the framework of the Rural MED Mobility project, and in accordance with the
Application Form, a pilot project is planned, consisting of the installation of three electric
vehicle charging stations in three different locations in the Spanish region o f Extremadura.

The scope is to improve EV infrastructure and facilitate the adoption of sustainable mobility

in rural areas, helping rural and remote local authorities by creating the conditions for the
development of their policy framework and capacities that will help their communities to
use EV. Investment will consider the installation of 3 EV charging stations, renting/leasing
two electric vehicle for general public use through car sharing, and monitoring and ICT
tools. This will increase the number of trips to and f rom the pilot municipalities using
electric vehicles and multimodal solutions, reduce CO2 emissions, and improve residents
connection to public services.




As this is a pilot project, an area of operation must be selected that is appropriate to the
overall objectives of the RuralMED Mobility project. This will allow for replicability of the
tested solution not only in other rural areas within Extremadura but also expand the
replicability options of the tested solution to other rural areas in the European
Mediterranean region. Therefore, cross -border regions are ideal areas to serve as pilot
areas for developing the planned actions, as they may present similar mobility problems
and limitations.

Taking all these premises into account, the Sierra de Gata region has been selected as the
area for implementing the pilot project in Extremadura, as it meets the basic characteristics
indicated above and summarized below:

I This is an eminently rural area, where the low population density and dispersed
urban centres make it difficult to provide a competitive and efficient regular public
passenger transport service.

91 It has a marked cross -border relationship with Portugal, where usual travels for
social, commercial or other reasons allow for the testing of joint mobility solutions.

1 The territorial scope allows for testing shared mobility solutions adapted to these
low-demand environments, which are more flexible and economically profitable,
and which can meet the real needs of citizens daily mobility.

1 The selected area allows for testing the use of on -demand electric mobility solutions
from the most isolated towns to their main travel centres, such as towns with a
referral hospital, administrative services, other regular public transport services, etc.

1 The results of the pilot project in this area can be replicated in other rural areas with
similar characteristics, both regionally and throughout the European Mediterranean
region.



Map 1. Geographical location of the Sierra de Gata region

Sierra de Gata is a rural area with small dispersed towns, so deciding on the location of
stations requires considering the population served, distance from major travel centers,
connectivity with existing road infrastructure, and others.

As a strategic decision, it was decided that one of the three EV charging points will be
located in the city of  Coria . Although Coria is not strictly part of the Sierra de Gata region,
it is the closest (20 -40 km) town with more than 10,000 inhabitants, and it offers most of
the basic services for the population of the Sierra de Gata region, such as administrative,
comme rcial, banking, and leisure centers. It also has the referral hospital for the towns of
the Sierra de Gata region, making Coria the biggest travel attraction center in the area.

To decide the location of the other two EV charging points, amulti  -criteria analysis has been
used, considering the following selection criteria defined to meet the general objectives of
the RuralMED Mobility project and maximize the benefit of the pilot:

1. Geographic coverage: Locations that allow us to serve the largest number of

municipalities and the largest possible area in the region.

2. Complementarity with the existing network: Avoid duplicating existing or

planned public charging EV points, maximizing the utility of the new infrastructure.

3. Coverage for the resident population: Providing service to the largest number of

residents, adequately distributed throughout the region.



4. Access to health and administrative services: Prioritize municipalities that have

health centers, hospitals, or administrative offices, or that are access points to such
services for surrounding towns.

5. Strategic location: _ Localities with a central position in the region or communication
hubs (good access via main roads), facilitating efficient travel.

6. Electrical and digital infrastructure: Availability of a connection to the electricity
supply grid with sufficient capacity and communications coverage (digital
connectivity) to manage the EV charging point.

7. Impact on emissions and climate change: Locations where the introduction of

shared electric mobility can replace more kilometers of trips in combustion vehicles,
reducing CO Femissions and contributing to the fight against climate change.

After an initial analysis of all the municipalities in the region (approximately 20 small towns),

six candidate locations were identified that best meet the established criteria. These, along
with Coria (already defined as a fixed point to place one of the EV charging stations),
constitute the set of alternatives to be evaluated. The shortlisted locations are: Moraleja,
Valverde del Fresno, Perales del Puerto, Gata, Cilleros, and Hoyos.

s =
3;’1» A

Map 2. Candidate municipalities (in yellow) to place EV charging stations




The main characteristics of these municipalities are set out below:
MORALEJA

Moraleja is the second largest town in the area (6,585 inhabitants) after Coria (12,125
inhabitants). It is considered the regional capital of Sierra de Gata, serving as the main
administrative and service center for this rural region. It is well connected by the regional
road EX-109, which connects it with Coria to the south (15 km away) and with other
municipalities in the Sierra de Gata to the north.

Moraleja has a regional health center , which attracts residents from nearby towns for
medical consultations. It also has administrative regional offices that serve the population
of the Sierra de Gata.

Regarding electric mobility, Moraleja already has an active public EV charging station. This
implies that, although Moraleja meets many criteria (large population served, strategic
location, sanitary/administrative services), it would not be optimal to ass ign one of the
pilot's new EV charging stations to this town, as this would duplicate existing infrastructure.

In line with the complementarity criterion, it is proposed to rule out Moraleja as a new
facility, taking advantage of the charging point already  in operation in the town.

Table 3: Multicriteria evaluation of Moraleja

Impact on
. Complementarit Health and . Electrical and emissions
Geographic . P o Y Coverage for the . . Strategic o
with the existing . . administrative . digital and
coverage resident population : location . .
network services infrastructure climate
change
High
(central - . Solid urban
. : ) Regional road - )
southern Public EV charger Very high (6,585 With health ‘unction. qood electricity High (large
area, but already exists inhabitants) center J ,.g . supply (large | population
communication
close to town)
Coria)
GATA

Gata (1,372 inhabitants) is one of the important towns in the eastern part of the region,
close to the border with the neighbouring Las Hurdes region. In terms of population, Gata

is among the notable mid -sized towns in the region, and its location helps ¢ over the eastern
part of the Sierra de Gata region (villages such as Santibafiez el Alto, Villasbuenas de Gata,
Torre de Don Miguel, and Acebo are within its reach).

However, Gata already has a recently installed public charging station. This means that, as
in the case of Moraleja, it is not efficient to allocate a new charging station for the project
to Gata, given that the immediate need for charging infrastructure i n that area is at least



partially covered. Furthermore, Gata does not have a health centre (it has alower  -level local
clinic) or major communication hubs (the CC -6.1 road that leads to Gata is secondary).

Table 4. Multicriteria evaluation of Gata

Impact
. . on
. Complementarity Coverage for the Health and . Electrical and .
Geographic ! o . o . Strategic L emissions
with the existing resident administrative . digital
coverage . . location . and
network population services infrastructure .
climate
change
Medium (far . Medium
Isolated | Limited network
east, some Public EV charger Medium -Low (1,372 Without health soate imitedne Wo.r (trave
. ) : (local (rural mountain
nearby already exists inhabitants) center km to
road) area) :
towns) Coria)

VALVERDE DEL FRESNO

Valverde del Fresno, with 2,106 inhabitants, is the most populated town in the western
Sierra de Gata region. It is located close to the border with Portugal, and its influence
extends to other towns in the Eljas River valley (such as Eljas and San Martin  de Trevejo).
Geographically, Valverde covers the western part of the region, a subregion far from the
main towns (Coria/Moraleja).

In terms of transport links, Valverde is well connected via the EX -205 road, a regional road
that connects it to the rest of the Sierra de Gata region (towards Hoyos) and to Portugal to
the west. This location, although geographically peripheral, is strate gic for providing
charging services to the surrounding western municipalities. Furthermore, Valverde has its
own Health Center, making it an access point to primary healthcare services for its area.

According to the information gathered, there is evidence of a fully operational public EV
charging station in Valverde. Although its geographical location makes it a strong candidate
for the installation of a new EV charging station, the priority willbe g  iven to locations where
there are no existing EV charging stations.

In the final evaluation of the pilot, Valverde was not selected as one of the locations for the
installation of a new EV charging station. Although it meets relevant criteria (territorial
coverage, basic services, environmental impact), priority was given  to installing it in a
municipality which offers a more central situation in the Sierra de Gata region, with better
transversal road access and no existing EV infrastructure, effectively filling a gap in the
network without duplicating resources.

Valverde del Fresno remains an excellent option for future expansion of electromobility
infrastructure. Its demographic, geographic, and functional profile make it a strategic
candidate to strengthen the region's electric mobility network at a later stage.



Table 5: Multicriteria evaluation of Valverde del Fresno

Impact
: . on
. Complementarity Coverage for the Health and : Electrical and o
Geographic ! o . o . Strategic o emissions
with the existing resident administrative . digital
coverage . . location . and
network population services infrastructure .
climate
change
Regional
High (far r0ad Acceptable Very high
west, no Public EV charger High (2,106 With health covers the urban electricity | (travel >40
nearby already exists inhabitants) center supply (medium - km to
. western _ .
alternative) ) sized town) Coria)
region

PERALES DEL PUERTO

Perales del Puerto (911 inhabitants) is a centrally located municipality in the region,
approximately halfway between the northern and southern borders of the Sierra de Gata
region. It is located approximately 26 km from Coria and very close to the interse ction of
the main roads that connect the region: the EX -109 road (north -south Moraleja -Portugal
axis) passes through the town, connecting it to the south with Moraleja and to the north

with the Eljas River valley, while other nearby secondary roads connect to the east
(Gata/Acebo area). This position gives it a "strategic location" in the geographic center of
the Sierra de Gata region, which would allow freight coverage to multiple surrounding
towns without major detours.

Perales does not have its own health center or other relevant regional services (Perales
residents usually go to Hoyos or Moraleja for healthcare, and to Moraleja for administrative
matters). However, its equidistant location means that a shared electric v ehicle parked in
Perales can travel in reasonable times to any of the service centers (Coria, Moraleja) or even

to outlying towns, optimizing the shared transport service.

Perales del Puerto currently does not have a public charging station, so installing a charger
there would not duplicate infrastructure. It would serve a modest local population but
would indirectly benefit nearby towns: for example, it could provide chargi ng service to
users in Hoyos, Acebo, Villasbuenas de Gata, Torre de Don Miguel, etc., all of which are
towns within a 10 -15 km radius of Perales. Overall, the aggregate population of this central
sub-region exceeds 3,000. Furthermore, Perales is on the rou te west (Valverde/Portugal)
from Moraleja, so a charging point there would complement the one in Valverde, creating

an internal charging corridor in the Sierra de Gata.

Considering all the allocation criteria, Perales del Puerto appears as the recommended
location for the second charging point. It particularly meets the criteria of geographic and
communications centrality, being a central and well -connected enclave, and c loses the



coverage gap in an area that currently lacks charging infrastructure and services. Although
its population is smaller, it offers extensive territorial coverage and accessibility in multiple
directions.

Table 6. Multicriteria evaluation of Perales del Puerto

Impact
: . on
. Complementarity Coverage for the Health and . Electrical and .
Geographic ! o . o . Strategic o emissions
with the existing resident administrative . digital
coverage . . location . and
network population services infrastructure .
climate
change
High (center Regional Medium
of the region, road i ici
¢ Public EV charger Medium -Low (911 Without health . Basic electricity (moder.ate
several ) ) ) crossing, supply (small population,
does not exists inhabitants) center
towns central town) 25 km
around) position to Coria)
HOYOS

Hoyos (851 inhabitants) is another town located in the heart of the Sierra de Gata region.

It is located slightly northwest of Perales del Puerto, about 31 km from Coria, and is the
head of its own regional health center, which serves surrounding towns (Acebo,
Villasbuenas de Gata, etc.). In terms of transport, Hoyos is well connected by the EX -205
road, giving it good east -west accessibility. Its location is relatively central to the north
within the region and, like Perales del Puerto, could be considered stra  tegic for serving
several nearby municipalities.

Hoyos would be a strong candidate due to its central location and the fact that it has a
major healthcare service, but it already has an EV public charging point. However, in the
planning of the pilot, it was considered more advantageous to locate the central ¢ harger in
Perales del Puerto, mainly due to its slightly more accessible location from the south (Coria)
and the west, and to avoid concentrating two new EV chargers on the same EX -205 road
(Valverde del Fresno and Hoyos are on the same route). In other wo  rds, Perales del Puerto
and Hoyos fulfill similar roles, but Perales del Puerto is prioritized based on criteria of better
connectivity in all directions (north -south via EX-109 road, and proximity to both the east
and west).

In conclusion, Hoyos remains an alternative or complementary location: it would be
suitable if one of the selected locations is not viable, or in future project expansions.
However, for the pilot definition, Hoyos is not chosen among the two final location S, given
that its central coverage advantages are already achieved with Perales del Puerto, and it
also avoids duplication of EV chargers in the same municipality.

Table 7: Multicriteria evaluation of Hoyos



Impact

. . on
. Complementarity Coverage for the Health and . Electrical and o
Geographic ! . . . . Strategic . emissions
with the existing resident administrative . digital
coverage . . location . and
network population services infrastructure .
climate
change
Regional Basic electici Metljium
tricit
High (north Public EV charger . . With health road, asic electricity (s OV.V
. Low (851 inhabitants) . supply (small population,
central) already exists center strategic
. town) 30 km
position to Coria)
CILLEROS

Cilleros (1,813 inhabitants) is one of the most important towns in the southwest of the
Sierra de Gata, located between Valverde del Fresno and Moraleja. It is connected by the
EX-205 road and other regional roads, giving it an intermediate location between the
western core and the south -central part of the region.

Its geographical position is key to covering a densely populated area, which also includes
the towns of Villamiel, Trevejo, and part of the surrounding area of San Martin de Trevejo
and Eljas. Despite not having a regional health center (it does have al ocal clinic), many of
its residents travel to Coria or Moraleja for healthcare and administrative services, which
could be provided in shared electric vehicles if an accessible EV charging point were
available.

Cilleros does not currently have an operational public EV charging point, making it a priority
location based on complementarity criteria. Its population is significant, its road access is
adequate, and its electrical infrastructure is acceptable (asitisamediu  m-sized municipality
with consolidated urban supplies).

Furthermore, its location allows for a cross -cutting axis that complements the coverage
provided by the charging stations in Coria and Perales del Puerto, optimizing connectivity
between the western and central sides of the Sierra de Gata region. In terms of
environmental impact, a significant reduction in emissions is expected by facilitating the
replacement of private vehicle travel with shared electric mobility.

In short, Cilleros stands out as a strategic alternative that provides territorial balance,
avoids duplication, and efficiently aligns with the project objectives.

Table 8: Multicriteria evaluation of Cilleros

. . Impact
Complementarity Coverage for the Health and . Electrical and P
Strategic on

. digital o
location emissions
and

Geographic
coverage

with the existing resident administrative
network population services infrastructure




climate
change

High
(mterzrgiglate Regional road Solid urban very high
Public EV charger High (1,813 With health . g. . (travel >40
between . : . junction, good | electricity supply
does not exists inhabitants) center L km to
center -south communication (large town) .
Coria)
and western
zone)

SUMMARY MULTICRITERIA EVALUATION

Below is a summary table that comparatively evaluates the five candidate municipalities
analyzed (excluding Coria, which has already been decided) against the seven selection
criteria defined. A qualitative score is assigned to each criterion per municipal ity:

1 2=meets well
1 1= meets moderately
M 0 =does not meet.

This matrix allows us to visualize which alternatives stand out in each criterion and support
the final selection:



Table 9. Multicriteria evaluation of candidate locations for charging points

Impact

. . on
Complementarity Coverage for the Health and . Electrical and o
! o : o . Strategic o emissions Global
with the existing resident administrative location digital Result

. . . and evaluation
network population services infrastructure climate

change

Geographic
coverage

Municipality

Discarded (EV
charger
already
exists)

Discarded (EV

Valverde del charger
Fresno already

exists)

Selected

Perales del (Central

Puerto strategic
location)

Discarded (EV
charger
already
exists)

Discarded (EV
charger
already
exists)
Selected

(Western
strategic
location)

Moraleja 1 0 2 2 2 2 2 11

Gata 1 0 1 0 0 1 1 4

Hoyos 2 0 1 1 2 1 1 8

Cilleros 2 2 2 1 2 2 2 13




Some populations are ruled out mainly due to the existence of previous EV charging
infrastructure (complementarity criterion).

In the case of Perales del Puerto, it is considered the best central option strategic location
compared to Hoyos, thanks to its more direct access from the Moraleja  zCoria axis and its
complementarity routes with Valverde del Fresno (various routes), in addition to the lack of

a EV charger.

As a summary of the selection of the municipalities where the chargers will be installed, we
can indicate:

1 Coria: An EV charger will be installed at the regional hospital. This charging point
will serve the largest population and will be in a key healthcare center, guaranteeing
access to EV charging while users make medical visits. Coria is also the main
administrati ve center nearest the Sierra de Gata region. It also has good road
connections, as an intersection of several major regional roads (EX -Al, EX108, EX
109), which facilitates travel in multiple directions. The installation at the hospital
ensures adequate e lectrical connection and connectivity, and its positive impact on
greenhouse gas emissions will be significant, by electrifying frequent trips to the
main healthcare and administrative center.

Figure 1: Coria EV charger location
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Latitude: 39° 59' 28.76697"
Longitude: -6° 32' 29.89395"

91 Cilleros: An EV charger will be installed at the urban center of this municipality. It
will serve the western and south -central Sierra de Gata region, serving not only its
more than 1,813 inhabitants but also the population of neighboring municipalities
(Valverde del Fresno, Villamiel, Trevejo, San Martin de Trevejo, and Eljas), which
together add up to another 4,000 inhabitants. As there are no operational EV
charging points in this remote enclave, the incorporation of this infrastructure will
fill an impo rtant gap. The central location of Cilleros will allow shared electric
vehicles to efficiently cover the long distances separating this area from services in
Coria/Moraleja. In terms of environmental impact, this point will significantly reduce
COFemissions by avoiding travel in combustion vehicles in the western and south -
central regions. In short, Cilleros is a strategic and necessary location to ensure
equitable territorial coverage for the project.
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Figure 2: Cilleros EV charger location
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Latitude: 40° 6' 53.62346"
Longitude: -6° 47' 33.47889"

1 Perales del Puerto: An EV charger will be installed at the main regional road that
crosses this municipality. This central location aims to provide coverage throughout
the region, connecting the infrastructure with the largest possible number of
surrounding towns. Perales del Puerto is in the geographic center of Sierra de Gata
region and on the main road (EX -109), allowing it to serve as a connecting node
between the southern corridor and the routes to the north and east. Installing an
EV charger in Perales del Puerto will directly benefit its residents and those in nearby
towns, who would have an accessible EV charging point for its use. Although Perales
del Puerto is small, the choice is justified by the broad territorial coverage it
provides: virtually a ny resident in the northern/eastern half of the region would be
less than 15 km from an EV charging point thanks to this installation.

Figure 3: Perales del Puerto EV charger location
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Latitude: 40° 9' 24.45883"
Longitude: -6° 40' 53.83300"
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Map 3: Location of Spanish pilot EV charging stations

REMARKSON THE STRATEGIC LOCATION OF THE CAHRGING INFRASTRUCTURE

The three selected locations 7z Coria (Hospital), Cilleros, and Perales del Puerto z offer an
optimal distribution for the EV pilot charging stations. This selection achieves:

1 Extensive territorial coverage of the Sierra de Gata region, serving the north, south,
east, and west.

1 Synergy with the existing EV charging infrastructure, as duplication is avoided in that
towns where EV charging stations are already active, concentrating investment in
underserved areas.

1 Service to the majority of the resident population (more than 80% of the Sierra de
Gata region's inhabitants would fall within the catchment area of one of the three
EV charging points).

1 EV charging access in towns linked to key public services.

i Strategic locations that minimize detours and optimize routes for shared electric
vehicles.

1 Guaranteed technical feasibility, as they are located in areas with existing basic
electric infrastructure.
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1 A notable impact on the reduction of greenhouse gas emissions, by promoting the
use of electric vehicles in those journeys that are currently made in combustion
vehicles, especially in rural areas where distances to services are very long.

This configuration of charging points aims to ensure the success of the RuralMED Mobility
pilot project in Sierra de Gata, facilitating the adoption of shared electric transport by the
rural population and contributing to the decarbonization of rural trans port.

2.1.3. Investment Considerations and Economic Feasibility

The investment considerations and economic feasibility analysis of the Spanish pilot
project, within the framework of the RuralMED project, are prepared with a clear objective:

to demonstrate that electric mobility in rural and semi -urban areas is not only
environmentally sustainable, but also economically viable and replicable.

Within the scope of the Rural MED Mobility project, JUNTAEX proposed to implement the
following elements: 3 EV charging stations with 22 kW rated power  (one in the city of Coria,
a regional travel hub with administrative and healthcare services, and two others in small
towns in the rural mountain area of  Sierra de Gata); renting of 2 Electric Vehicles; a Fleet
Monitoring Software; and a Shared Mobility Platform.

The total investment planned for the implementation of the pilot reaches approximately

100,000 & (including external expertise and ser\
works costs). The sources of financing are Interreg Euro -MED funds (80%), and own

JUNTAEX public funds (20%).

The breakdown of costs for this investment is as follows:
3 EV charging stations implementation

Taking into account the drafting of the execution project by qualified technicians, the
execution of the necessary works, the acquisition and installation of the charging points
and their associated costs (licenses, access to the electrical network, etc.) the total cost
amounts to approximately 53,000 &-.

Renting/Leasing of 2 Electric Vehicles

Taking into account the characteristics of the 2 electric vehicles rented by JUNTAEX, the
consumption and main characteristics that should be considered in the feasibility study are
presented below:

Monitoring & Quality Evaluation Methodology |
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Table 1. Main characteristics of the Electric vehicles

: . R h t.
Vehicle Capacity Battery Autonomy echarge Consumption SR
time (kwh / 100 :
ype (passengers) (Kkvvh) (km) ) km) adaptation
Medium van 5(r4+1
(Type A) PRM) 45 285 (WLTP) 5 18-20 Yes
Big van (Type 8(or5+1
B) PRM) 75 330 (WLTP) 7 20-25 Yes

1 Medium van (Type A): Recommended due to its smaller size and lower fuel
consumption, this vehicle is ideal for individual trips or small groups needing to carry
out administrative tasks, and for users who don't require a large luggage capacity.
Its maneuverability facilitates access to towns with narrow streets and parking in

reserved spaces. It can be adapted for a wheelchair -accessible passenger space.

1 Big van (Type B): This model will be suitable for group transport, routes with higher
demand for seats, or event support, and especially for wheelchair users with
companions, thanks to its spacious interior. This vehicle also guarantees greater
autonomy, providing flexibili ty for longer journeys within the region or trips to larger

urban centers if necessary.
The following is an estimated breakdown of operating costs:

T Monthly vehicle Includes vehicle rental,
maintenance, insurance, and taxes. Based on market offers for similar vehicles, the
fo600Vebli pee
for Vehicle B, considering approximately 15,000 k m per year. The total estimated

000 & fo

leasing fee per comprehensive

estimatedfeeisaround400 -450 & per mont h wmoannl

mont hly investment would be around 1,

that serves as the basis for the financial planning of the pilot project.

1 Maintenance and repairs : Since these are included in the lease, they do not

represent a significant variable expense during the contract period. However, it is
important to note that electric vehicles have lower maintenance costs than
combustion engine vehicles. An estimated 20 -30% reduction in routine maintenance
costs (services, spare parts) is seen compared to an equivalent diesel vehicle, thanks
to their lower mechanical complexity (fewer moving parts, no engine oil, less brake
wears due to regenerative braking, etc.). This lower maintenance translates into
greater vehicle availability and shorter downtimes.

91 Insurance and taxes : Leasing typically includes comprehensive insurance with no or

reduced excess, adapted to shared use (multiple authorized drivers). It also includes
the municipal vehicle tax, which is often reduced by 75 -100% in many municipalities
for zero -emission vehi cles (in Extremadura, many local councils offer the maximum

discount for electric vehicles). 24 -hour roadside assistance, passenger coverage, and
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extended civil liability insurance are also provided, given the public service nature
of carsharing.

9 Electricity consumption : This is the main variable operating cost. An average
consumption of approximately 18 -20 kWh/100 km is estimated for the medium -
sized vehicle (Type A) and approximately 20 -25 kWh/100 km for the larger one (Type
B), under mixed rural usage conditions (incl uding varied orography and air
conditioning). If each vehicle travels approximately 1,000 km per month (assumed

for the pilot, variable depending on demand), the monthly consumption would be

around 180 -250 kWh per vehicle. At the nig httime electricity rate (approximately

0.15 @&/ kWh), the energyW7c®stpewourdodhtihe penl wed
using the daytime rate of approximabhels Per20

month), totalling |l ess than 100 & per month f

In summary, the annual operating cost of the pilot fleet (2 vehicles) consists mainly of
approximately 12,000 & in leasing fees and ar ol
expenses.

This is substantially cheaper than operating a similar fleet of combustion engine vehicles
when considering fuel costs and the higher maintenance of the latter.

The following table comparatively illustrates the estimated annual cost per electric vehicle
versus an equivalent diesel vehicle:

Table 2: Comparison of annual costs and greenhouse gas emissions. electric vehicle vs. conventional diesel

vehicle
Concept EV (Carsharing) per vehicle/year Diesel equivalent (reference)
Enerav/Fuel ~2.400 kWh | 3 ~600 L diesel f
9y (0,15 o/ kWh) (1,50 o/ L)
Maintenance ~150 & (inspecti ~300. a.(mechanl
inspections)
Insurance + taxes included in leasing fee ~600 o insurance
Renting/Leasing Fee ~6.000 @& not applicable, V.ehlde ovyned:
amortization -~
Total anual ~6.510 @& ~6.900 & + amort
CO2 emissions 0 tons ~1.5 tons (at 150 g/km, 10,000
km/year)

In the case of the EV, the majority of the cost corresponds to the leasing fee (which includes
the vehicle, maintenance, insurance, and taxes), while with the diesel vehicle, it is
considered an outright purchase with its expenses itemized.

All other things being equal, the total cost of the EV is competitive, with the added
advantage of zero direct emissions and potential additional savings if fossil fuel prices rise.
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In conclusion, the proposed lease of two accessible EV allows the project to meet its
sustainability and inclusion objectives. Through a fully included lease, the continuous
operation of the small vehicle fleet is guaranteed, minimizing the administrative burden on
the user (since maintenance and insurance are managed by the leasing company) and
ensuring predictable costs.

The selected vehicles are technically suitable for the rural environment of Sierra de Gata
region, offering enough range, capacity for users (including people with reduced mobility),
and full compatibility with the planned infrastructure.

Fleet Monitoring Software and a Shared Mobility Platform

Considering the market prices for this type of transport digitization system, the
implementation and operating costs for both systems have been estimated at
approxi mately 30,000 &, up to the deadline of 't he

2.1.4. ICT Integration

ICT integration is one of the priority objectives of the RuralMED Mobility pilot project,
ensuring the digital deployment of electric vehicle charging infrastructure and enabling it
to be digitally connected, monitored, and ready for future interoperabilit y.

Investments in the fleet monitoring software and the shared mobility platform will enable
this connectivity of the EV charging infrastructure, allowing system management and data
exchange with the central ICT platform developed within the RuralMED Mobility project.

Each station will support remote user authentication, session tracking and system control,
ensuring secure and user -friendly operation. The EV chargers are designed to connect via
GSM/4G-5G or Ethernet, providing flexible options for network integration ev en in areas
with limited infrastructure.

The Spanish pilot project will enable bidirectional communication between electric vehicle
chargers, rental electric vehicles, and RuralMED's central ICT platform by complying with
the OCPP 1.6 protocol (or equivalent). This will allow for real -time or per iodic data
transmission to a central ICT platform developed within the project.

This bidirectional ICT communication with the core RuralMED ICT platform will enable the
automatic generation of reports on key operational metrics, such as charging duration,
energy supplied, and session timestamps, which are essential for monitoring the pilot
project, benchmarking performance, and planning its replication. These features also allow

for future integration with Mobility as a Service (MaaS) applications or regional transport
digital planning systems.
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O 2.2 Croatia

2.2.1. Demand Analysis for Charging Stations

Croatia has experienced notable growth in electromobility in recent years. National

statistics show that the stock of Battery Electric Vehicles (BEVS) grew by 118 % from 2021 to

2023, reaching 10,554 vehicles. When including hybrid vehicles (HEVs and PHEVs ), the total

reached over 59,000 units in 2023. However, in rural areas such as Koprivnica -Krizevci

County ? the focus area of the Croatian pilot ? the absolute number of EVs remains low,

with only 113 BEVs recorded in 2023. This low penetration highlights bot  h the need and the

opportunity: by improving visibility and accessibility of EV charging infrastructure, the

project aims to accelerate uptake and reduce J3r at

A fundamental step in deploying electric vehicle (EV) infrastructure in rural areas is

accurately assessing the local demand for charging services. Within the RuralMED Mobility

project, demand analysis was conducted to identify optimal locations for EV cha rging

stations by integrating regional mobility patterns, demographic characteristics, and

accessibility to key services. Particular focus was placed on underserved territories where

traditional market -driven investments are lacking, often due to low popul  ation density and

limited short -term profitability. In these contexts, strategic placement of charging points is

vital to reduce 3range anxi et yj-carhomthobditma bl e equi t @

The analysis combined multiple criteria including population coverage, proximity to
healthcare and administrative facilities, tourism flows, and cross  -border connectivity. For
instance, in Croatia, the selection of health centres in municipalities such as Gola, Kalnik,
Ferdinandovac, and Gornja Rijeka responded to both technical feasibility (grid connection
and space availability) and local relevance, ensuring visibility and frequent usage.
Moreover, regional statistics and travel behaviour data were review  ed, highlighting areas
with high intermunicipal transport dependency and insufficient public transport options.

The methodology also accounted for future demand trajectories by considering ongoing
trends in EV adoption, availability of fiscal incentives, and public awareness levels. Regional
self-assessment reports provided by project partners highlighted that in ma ny MED rural
areas, charging infrastructure is not only insufficient but also poorly integrated into
regional transport planning. Thus, the demand analysis framework in this methodology
serves to ensure that investments are not only technically justified b ut socially impactful,
forming the basis for scalable, need -based infrastructure expansion.
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2.2.2. Strategic Allocation of Charging Infrastructure

The strategic allocation of EV charging infrastructure within the RuralMED Mobility project

is guided by a multi -criteria approach that balances technical feasibility, local relevance,
and broader regional equity. Unlike urban areas where charging station placement is
primarily influenced by commercial potential and high turnover rates, rural and remote
territories require a more nuanced methodology. The objective is not only to install
infrastructure, but to ensure that it serves as a catalyst for behaviou ral shift, community
inclusion, and sustainable mobility transformation.

To achieve this, pilot locations were selected based on several criteria: accessibility and
visibility, proximity to essential public services, compatibility with existing electricity
networks, and potential for replication. For example, in Croatia, chargi ng stations were
allocated to four health centres across Koprivnica -Kr i Zev ci ? G&a uKaltiky
Ferdinandovac, and Gornja Rijeka. Each location presents a unique strategic value: Kalnik
caters to seasonal tourism flows, Gola supports cross -border mobilit y with Hungary,
Ferdinandovac aligns with regional traffic along the D2 corridor, and Gornja Rijeka serves

as a representative rural benchmark for measuring long -term adoption in low -density
areas.

This targeted approach draws on existing regional knowledge, technical assessments, and
partner expertise to evaluate factors such as grid availability, service accessibility, and
community relevance. Rather than relying on commercial locations with high t urnover, the
methodology prioritizes integration into public service infrastructure ? such as health
centres ? where visibility and utility can support long -term behavioural change and
equitable access. This choice enhances public ownership, fosters institutio  nal capacity -
building, and positions the infrastructure as a shared community asset rather than a
market -driven commodity.

From a technical perspective, all chargers deployed in the pilots will be AC stations of up to

22 kW, ensuring compatibility with existing low -voltage grids and avoiding the need for
costly upgrades. Their modular design allows for future expansion and tes ting of variable
loads. Importantly, the allocation strategy also considers future integration with renewable
energy sources and smart grid applications, laying the groundwork for decentralized
energy ecosystems.

The locations for the EV charging stations were carefully selected based on key criteria,
including high -traffic areas within the four municipalities. The chosen EVCS sites ? Health
Centers in Gola, Ferdinandovac, Kalnik, and Gornja Rijeka ? will be integrated into existing
parking infrastructure to ensure accessibility and convenience.

Monitoring & Quality Evaluation Methodology |
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LOCATION 1: Municipality of Ferdinandovac

1 Ferdinandovac, near the Drava River valley (the D2 highway route), offers
connectivity to a key regional transportation corridor.

Picture 1 Aerial representation of the location for the EVICS in the Municipality of
Ferdinandovac

LOCATION 2: Municipality of Gola

1 Gola, located along the Hungarian border, was selected for its strategic position,
enhancing cross -border mobility.

Pmm ,
... " 33

Picture 2 Aerial representation of the location for the EVCS in the Municipality of Gola
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LOCATION 3: Municipality of Kalnik

91 Kalnik, a popular tourist destination, enables analysis of seasonal charging patterns
and supports tourism -focused planning.

b\ Py

LOCATION 4: Municipality of Gornja Rijeka

1 Gornja Rijeka, a typical rural municipality, will provide a valuable benchmark for
evaluating EV adoption in less densely populated areas.

IPToe S
e
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Legend:

Approximate location for connecting the charging station
to the buildingAs distribution

Approximate location for installing the charging station

These locations were also chosen for their reliable electrical availability, proximity to grid
connection points, and sufficient space for installation. By placing EVCSs in rural
municipalities beyond major commercial hubs, the project aims to increase EV adoption in
these areas while fostering broader accessibility and sustainable mobility.

2.2.3. Investment Considerations and Economic Feasibility

Deploying EV charging infrastructure in rural areas requires a tailored investment strategy
that accounts for low initial utilization, limited private sector interest, and constrained
public budgets. The RuralMED Mobility approach emphasizes cost -efficiency, long-term
public value, and low -barrier access for citizens. Investment decisions within the pilot
territories were therefore shaped by pragmatic factors: compatibility with existing
infrastructure, avoidance of costly grid upgrades, and maximization of social return over
direct financial return.

To reduce installation costs and operational complexity, the pilots opted for standard AC
charging stations with up to 22 kW output. These are sufficient for the expected charging
patterns in rural settings 7? longer dwell times, overnight parking, or partial top-ups at
community hubs ? without requiring high -voltage upgrades. In Croatia, for example, the
decision to install chargers at public health centres enabled the use of existing parking and
utility connections, significantly lowering deployment costs.

All charging stations are publicly accessible and free of charge during the pilot phase. Based
on a conservative usage estimate of 2 hours per day per charger, the network is expected

Monitoring & Quality Evaluation Methodology |
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to deliver approximately 64,240 kWh of electricity per year. Assuming average EV
consumption of 17 kWh/100 km, this equates to roughly 377,882 km of electric travel

annually. When compared to diesel vehicle consumption (7 L/100 km) at an average price

o f 1.4&/L, the pilot avoids the use of approximately 26,452 litres of fuel, representing an

annual cost saving of around 238,090 for wusers

This investment is not designed to generate short  -term financial return but rather to unlock
long -term social, environmental, and institutional benefits. It contributes to the reduction

of transport -related emissions, supports regional energy and climatet argets, and serves as
a demonstrative model for rural e -mobility development in Croatia and beyond. By
focusing on accessible, moderately priced infrastructure with public utility, the pilot lays the
foundation for broader replication and integration with future smart grid and shared
mobility services.

2.2.4. ICT Integration

ICT integration is a critical pillar of the RuraIMED Mobility pilot methodology, ensuring that
EV charging infrastructure is not only physically deployed but also digitally connected,
monitored, and ready for future interoperability. The Croatian pilot wil | incorporate smart
functionalities into all charging stations through compliance with the Open Charge Point
Protocol (OCPP 1.6 or equivalent), enabling real -time or periodic data transmission to a
central ICT platform developed under the project framework

Each station will support remote user authentication (via RFID, NFC, and mobile activation),
session tracking, and system control (e.g., remote locking or power cutoff), ensuring secure
and user -friendly operation. The chargers are designed to connectvia  GSM/4G or Ethernet,
providing flexible options for network integration even in areas with limited infrastructure.
Power management features such as software -based load balancing are included to
optimize energy usage and avoid local grid stress.

Importantly, the Croatian pilot will enable bidirectional ICT communication between the
chargers and the central RuralMED ICT platform. This allows automated reporting of key
operational metrics ? such as charge duration, energy delivered, and session timest amps?
which are essential for pilot monitoring, performance benchmarking, and replication
planning. These features also allow future integration with Mobility -as-a-Service (MaaS)
applications or regional transport planning systems.

By embedding connectivity and data -sharing into the pilot infrastructure from the outset,
the Croatian implementation will ensure that the EV charging network is not only functional,

but intelligent ? capable of supporting data -driven decision -making, transp arent reporting,
and alignment with emerging standards in smart mobility.
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0 2.3 Portugal

2.3.1. Demand Analysis for Charging Stations

The demand for Charging Stations can be calculated from a set of multiple factors,
nevertheless we choose to on the following two because of their impact on the subject and
because the available data we have on them, at the national and sub  -regional level.
Growing EV Adoption:

In terms of EV mobility, the national data leans toward a fast developing adoption by the

portuguese population. The two main indicators a\
vehicles that are electric or plug -i n hybr i dj (ourwor | dimelag &t oclg, of
electric vehicles by categoryi;i (Eurostat, 2025) .

2018 and 2019. The Stock of electric vehicles in Portugal rose 1100% in just 5 years, from
2018 to 2023, ending the last year with more than one hundred and ten electric vehicles in
stock. The share of new passenger vehicles that are electric or plug -in hybrid has its last
value of 5.7% in 2019, representing almost the double of the year before.

Public Charging Infrastructure Development:

When analysing the Charging Stations availability in Alto Alentejo it is easily detectable the
discrepancies of infrastructure, compared to those observed in metropolitan areas like
Lisbon or Porto. Nevertheless, the local situation is interesting because more than half of
the chargers in Alto Alentejo are fast or superfast chargers of level 3 (35/98 available units

of class 3). Mo s t of these equipment A As are i mpl
commercial facilities, like for example supermarkets and g  as stations. Although these types

of invest ments are good for the regionAs infras
executed for private purpose, due to competitive leverage on the market. Hence the

super fast charger As i nvest m# most of theo bateery duinge t he ¢

shopping time. On the other hand, there are 63 chargers of class 1 or 2, that although they
might seem unattractive when compared to the higher speed chargers, they represent the
majority of the network and might be crucialt o the citizens perception of the infrastructure,
and even as an important factor for the adoptions of electrical mobility by the locals.
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EV Chargers Network of Alto Alentejo in 2025

ALTO ALENTEJO

When considering the map of electric vehicles chargers (above) we easily understand the

l ow availability of equi-rpgoe. iihe nsan of thargets guailahiet t he s
in the network is around 6 chargers Pmanciteeni ci pal
(Portalegre and Elvas), this mean is reduced to around three and a half chargers per

municipality. It is fair to conclude that most municipalities in Alto Alentejo do not possess

robust EV charging infrastructures, with less than 5 chargers  and most of them being under

22kW (Slow/Medium). Most of the Fast and Superfast chargers are in the urban

municipalities like Ponte de Sor, Elvas and Portalegre, due to private investment made

considering private usage.

2.3.2. Strategic Allocation of Charging Infrastructure

Within the scope of the Rural MED Mobility project, and in accordance with the provisions

of the Application Form, the installation, by CIMAA, of two charging stations in two different
locations is being considered. These facilities must be installed in th e Municipality of
Portalegre, which is one of the municipalities involved in the project. To this end, some
assumptions were taken into account in order to evaluate the best locations for the
installation of the PCVESs, the highlights being:
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1 The two charging stations will be used by CIMAA for exclusive charging of the two

electric vehicles to be acquired under a leasing/renting arrangement and for a

period of 18 months;
I The use of these infrastructures by other entities (e.g. Municipalities, Portalegre

Polytechnic Institute, AREANATejo, among others), when completed the period of 18

mont hs, and up to 5 years after the | ast repo
1 After the 5 years identified in the point above, it is expected that the charging

stations can be exchanged to a Charging Point Operator (CPO) who will be

responsible for the operation and maintenance of the infrastructures.

In order to assess the technical and economic feasibility of installing the charging stations,
several locations were previously selected and an on -site visit was carried out in order to
evaluate the following factors:
1 Proximity of the locations to CIMAA facilities, given their exclusive use for a period
of 18 months;
1 Conditions for connection to the distribution network (proximity to low voltage
connection points);
1 Identification of the available spaces for electric vehicles and, in parallel, the space
available for installing the charging stations.

Location 1

One of the locations considered for the installation of a charging station was identified

when the project's Application Form was prepared and will be on Rua 19 de Junho, close to

the CUMAAAs facilities, adjacent to their parKkini

Coordinates: 39.290857, -7.431607
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Aerial representation of location 1 for the installation of the charging station ZRua 19 de
Junho
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Location 1 charging station instalation 7z Rua 19 de Junho

CIMAA already has 2 parking lots reserved for its vehicles on site. In terms of electrical
infrastructure, a distribution cabinet is installed next to the site where the connection to
the grid can be made, thus simplifying the execution of the connection w ork to the grid.

Location 2

Considering the assumption that the charging stations would be used exclusively by CIMAA

for a period of 18 months, the second location for the installation of the PCVE was chosen
taking into account the proximity of the parking lots to CIMAA's facilities. However,
considering the scope of its future use, locations at least 200 m from CIMAA's facilities, were
considered for analysis, thus enhancing the disaggregation of charging solutions and the
non -overlapping of charging stations.

Thus, for the second charging station installation location, four possibilities were defined
and analysed.
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For the second charging station installation location, four possibilities were defined and the
advantages and disadvantages of each were duly analysed. In this way, it was possible to
define the location for the installation of the second charging station, taking into account
the following:

1 Availability of spaces outside the paid parking concession;
Ease of installing the PCVE given the available space;
Ease of identifying spaces;
Area with natural shade;
Proximity to places of interest;
Low-voltage electricity distribution infrastructure with power availability and close
to the required location.
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Aerial representation of the location for the installation of the second charging station Z
Largo da Boavista Parking Lot
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Location 2 charging station installation z Largo da Boavista

To assess the technical characteristics of the PCVEs to be considered, as well as the
necessary investment, budgets were requested from several companies belonging to the
list of manufacturers validated for the Mobi.E network.
Location 1: Rua 19 de Junho

1 Coordinates: 39.290857, -7.431607

1 Charging station with 2x 22 kW socket

Location 2: Largo da Boavista Parking Lot
1 Coordinates: 39.288417, -7.429699
1 Charging station with 2x 22 kW socket

In order to meet the conditions for supplying electricity to the charging stations, a Grid
Connection Request (GCR) was made for each location. The following steps are highlighted
for this type of request:

1. Request

2. Analysis of documentation
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3. Opening

4. Submission of initial charges (if necessary)

5. Acceptance and payment of initial charges (if necessary)
6. Preparation of the budget (grid connection services)

7. Acceptance and payment of the budget

8. Execution

9 Conclusion

Once both processes have been completed (connection elements and connection services),
the electricity supply contract can be signed.

2.3.3. Investment Considerations and Economic Feasibility

Within the scope of the Rural MED Mobility project, CIMAA proposed to implement the

following elements: 2 EV charging stations; renting of 2 Eletric Vehicles; a Fleet Monitoring

Software; and a Shared Mobility Platform. AREANATejo proposed to carry outthe  survey of

the municipal fleet and develop feasibility stud
which includes proposals to change the current vehicles for EVs; Research the best

locations for the new charging stations in rural spaces; Propose the best adapted

combination of MaaS services with the help of the existing networks and EV fleet (the

already existing and the rented EV); and finally, to study the feasibility of cross  -border
interoperability with the nearby Spanish region of Extremadura.

Taking into account the electric vehicles rented by CIMAA, the consumption and main
characteristics to be taken into account in the feasibility study are presented below:

1 Urban - 8.8 kwWh/100 km - autonomy 336 km;

1 Combined - 13.3 kWh/100 km - autonomy 228 km.

Each electric car is expected to make the equivalent of 3 full charges per week, with a

battery capacity of 26,8 kWh, and taking into account that they will be used in a mixed cycle,

which translates into a range of 228 km per charge. In order to have comp arable data, in

the case of the Diesel car, a consumption of 71/
considered.

In other words:

Itis estimated that each vehicle will travel around 2.736 kilometres per month, representing

an electricity consumption of 321,6 kWh/ month. As
the esti mated monthly cost will be approxi mately
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If we compare this to a Diesel car, with an average consumption of 7 1/100 km, at 1,70 euros
per litre, the cost of diesel for each vehicle is 316 euros/month,

Thus, the cost reduction to be considered will be approximately 9200 euros , during the
monitoring period of the use of electric vehicles (18 months).

This type of investment contributes to the creation (in the medium/long term) of a
consolidated network of EV charging stations in the region, as well as the improvement of
environmental quality indicators through the decarbonization of mobility, promoting the
quality of life of citizens as well as the development of the region.

Territorial Impact:
1 Environmental: Reducing emissions, encouraging sustainable mobility.
1 Economic: Stimulus to local commerce, more appealing to those travelling in electric
vehicles. Attraction of sustainable tourism investments.
91 Social: Improved accessibility and quality of life for the population. Improvement on
the perception of the territory by inhabitants and visitors.

2.3.4. ICT Integration

All the investments proposed to Alto Alentejo have a strong digital component, starting by
both platforms that are manageable via web app and allow the extraction of both raw data
and detailed reports largely customizable.

The platform for monitoring and managing the fleet also allows for in Real -time tracing of
the fleetAs assets as well as extraction of CO2 |

Related to the main pilot investment, OPCC v1.6 or above was defined as an obligation
throughout the procedure, for which the integrati.i
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O 2.4 Slovenia

24.1. Demand Analysis for Charging Stations

In 2024 the official publicly available data show that from 1.3M registered personal cars in Slovenia,
there were only 1% of battery electric vehicles. The number of electric vehicles charged on Slovenian
charging stations by tourists is not publicly known. For a municipality in a rur al area, itis very difficult
to evaluate the demand for charging since existing electric charging infrastructure has different
charging point operators and data are not publicly available. From the observation one may say that
the demand for charging EVs is increasing in the touristic municipalities like Bohinj for several years.
Private tourism service providers like apartments or hotels are installing charging infrastructure for
EVs to attract tourists with EVs. Also, the num ber of public electric charging stations in the Bohinj
Municipality has been slowly increasing in 2025 numbering to 9 ECS, including the one installed
within the project activities of RuralMED Mobility project. There are also two Tesla and one Porche
destination chargers in the destination. Therefore, in total there is 12 available electric charging
stations in the Bohinj Municipality in mid 2025.
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Since Bohinj Municipality is rural, has many remote settlements and is positioned in the heart of the
Triglav National Park it offers transport on call with an e -van. Since the demand has been slowly
increasing and more km are driven by transport on call E  V, the e-van needs to be charged faster to
accommodate the demand. RuralMED Mobility project supports municipality to overcome several
issues. First it solves the problem of fast charging by installing 50kW DC charging option and by
monitoring the demand a nd km driven and charging events, the data gathered in a pilot period will
enable planning not just transport on call capacities, but with making electric charging with
additional option of charging with 22kW AC available for general public, due to the loc ation also
analysis of demand for charging EVs can be done with usable results for further strategic planning.
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2.4.2. Strategic Allocation of Charging Infrastructure

The electric charging station with two connectors, one 50kW DC and another with 22kW AC is located
on a strategic location on parking lot camp Danica in Bohinjska Bistrica, near the camp, the
restaurant Danica and very near the centre of the Bohinjska Bist  rica. The parking lot is a perfect spot
for park and ride, where people may choose to charge their EVs and use transport on call or bus,
since a bus stop is also positioned on the parking lot. The Municipality plans to set up on this location

a one level underground parking garage, while the ground level will be greened and dedicated to
bus stops and transport on call.

A‘.

Copy right: BSC Kranj
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2.4.3. Investment Considerations and Economic Feasibility

Within the scope of the Rural MED Mobility project, BSC Kranj has, as mentioned in the previous text,

set up an electric charging station with all the construction and installation works, documentation
needed for the investment and labour costs and other ¢ orresponding costs with 80% of EU funds
co-financing. The EV has already been available and has been purchased and leased out to the
Municipality Bohinj by Triglav national Park Public Institute, This EV has also been co -financed by
80% by national grands . In terms of costs of electricity, maintenance, 24/7 operation and help desk
services, those costs will be covered by the consumers and the CPO (charging point operator). Also,
the existing slow electric charging stations enabling the e -van for the transp ort on call to charge with
11kW have been purchased with 100% national financial incentives. Without financial incentives the
investment would not make economic sense in comparison with establishing transport on call with
internal combustion engine vehicle . In 2022 when the e -van was purchased the price difference
between ICE and EV van has been significant. The electricity for charging has to be purchased on the
market. The ECS infrastructure had to be built, while the infrastructure for the ICE vehicles h as been
existing for decades. Beside this, used ICE van, aging over 10 years may be sold for a higher price
than over 10 years old e -van. Therefore, the RuralMED Project significantly contributed to the
investment economic feasibility. The monitoring of e -v an use and charging by t
monitoring platform will be able to determine other hidden financial savings.
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2.4.4. ICT Network Integration and Route Planning

Transport on call in the Bohinj Municipality is connected to ToyotaGo application, a unique one in
Slovenia and it is a product of Slovenian knowledge. ToyotaGo application enables booking of
transportation, paying for the service and the real time monitor ing of the pick and drop -off locations,
optimisation of routs, km driven, number of people driven. For the purpose of monitoring and
analysing this data and the demand by daily hours, weekly and seasonally BSC Kranj, with the
support of APP developer, co nnected the ToyotaGo APP to the RuralMED Mobility platform.

The installed electric charging station (ECS)has been connected to the RuralMED Mobility platform

in order to monitor and gather data on energy consumption, grid load Z peaks, demand in different
time segments. The separation of data monitoring is done for the charging of e -van for transport on
call by the use of RFID card and the charging of other EVs. ECS is also included in the larger ECS
network Gremo na Elektriko and in their roaming system.

On the basis of gathered and analysed data for the period of 18 month, BSC Kranj will prepare a
strategy with an action plan for further development.
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0 2.5 Bulgaria

2.5.1. Demand Analysis for Charging Stations

RuralMED Mobility Project  represents a significant step toward overcoming the mobility
chall enges faced by rural areas in the EUY
1. Regional Context & Identified Needs in Bulgaria

1 Geographic & Economic Settinghe project specifically addresses underserved rural areas in
Bulgaria, especially those impacted by the coal transition. The Stara Zagora region (Yugoiztochen
¢ BG34), which includegsalabovo and Radnevo municipalities highlighted as havirignited
or no current EV infrastructurandlow market interest from commercial EV operatorkie to
sparse population density and low shaéerm profitability.

1 Challenges Identified

0 Range anxietyue to inadequate EV infrastructure in rural zones.
o0 Poorly coordinated or fragmented municipal EV initiatives.
o Limited technical expertise at the municipal level.
0 Lack of strategic funding mechanisms or policy frameworks for coherent infrastructure
development.
2. Targeted EV Solutions in Bulgaria (SZ REDA Pilot Activities)

SZ REDA, together with Galabovo and Radnevo, is condugilog program focused on:

1 Infrastructure investment Installing EV charging stations in rural municipalities.

1 Innovative use cases
0 Publieprivate partnerships (PPP) for infrastructure development.
0 Integrated EV mobility concepts within local energy systems.
o0 Exploring shared EV networks linked eémergy communitiesand grid flexibility

services
9 Digital tools Deployment of ICT platforms for booking, monitoring, and managing EV stations
leveraging tools developed by CIMNE.
3. Demand Forecast Drivers

Key indicators and mechanisms used to assess demand:

1 Feasibility studiesto analyze traffic flows, existing transport gaps, and community behavior
patterns.
9 Data collectionon potential user uptake in pilot regions through community engagement and
awareness campaigns.
f Lessons from comparable EUregiohs ¢ KS L/ / ¢Qa Hnum AddzRe y20Sa
on:
o0 Strong municipal policy targets.
0 Purchase and tax incentives.
0 Accessible charging infrastructure (stations per 100,000 inhabitants being a
benchmark).
4. Strategic and Policy Impact

The project supports:
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91 National Recovery and Resilience Plan (NRRPBulgaria, promoting green transition.

1 Interoperability and integrationwith broader EU EV standards and networks.

1 Capitalization activitiedo influence regional and national strategies beyond the pilot scope.
5. Beneficiaries & Market Readiness

1 Primary beneficiaries
0 Local residents in Radnevo and Galabovo (expected direct EV users).
0 Municipal authorities, which will benefit from capacity building and improved
connectivity.
1 Readiness for scalap:
o Potential exists to replicate models in other Bulgarian rural municipalities.
o Infrastructure developed in the pilot phase will serve as a catalyst for future market
driven expansion, once basic user demand and grid compatibility are demonstrated.

2.5.2. Strategic Allocation of Charging Infrastructure

RuralMED Mobility Project  represents a significant step toward overcoming the mobility
chall enges faced by rural areas in the EUY

To ensure thestrategic allocation of charging infrastructure in Bulgandthin the framework of the
RuralMED Mobilityproject, the deployment must be aligned with both regional realities and
transnational interoperability goals. The following analysis highlights the strategic priorities, allocation
criteria, and implementation roadmap for infrastructure in rural Bulgasjgecifically in th&tara Zagora
region (Galabovo and Radnevo municipalities)

Strategic Objectives for Allocation

1. Addressing Infrastructure Gaps in Underserved Rural Areas
a. Focus on codransition municipalities (e.g., Galabovo, Radnevo) where private EV
investment is minimal.
b. Support just transition by offering mobility alternatives to carbotensive industries.
2. Enabling Range Confidence and Multimodal Connectivity
a. Ensurestrategic siting along regional corridoinnecting small towns to larger urban
hubs (e.g., Stara Zagora city).
b. Align with transporfon-demand systems and potential shared EV schemes to laffer
mile connectivity.
3. Interoperability and Cros$kegional Integration
a. Integrate with EWvide charging protocols developed under the EnerNetMob platform.
b. Use operaccess booking and monitoring systems to ensure accessibility for external EV
users (e.g., tourists).
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Allocation Criteria for Charging Points

Criteria  Details

Population L . . :
P . - Prioritize small urban centeend villages with >1000 resident:

Density

Public Servic . - - N .

Nodes - Hospitals, municipal buildings, schoqlensures visibility and utility

Transport . . .

. - Sites along primary and secondary roads connecting rural to urban cer

Corridors gp "y y g
Energy Infrastructur . . . . . .
Proximity - Location near existing electrical substations for ezftctive connection

Tourism & Economi

. - Sites near cultural, natural, or etourism areas (to attract EV tourists
Potential

25.3. Investment Considerations and Economic Feasibility

RuralMED Mobility Project  represents a significant step toward overcoming the mobility
chall enges faced by rural areas in the EUY

Here is a comprehensive analysis Infestment Considerations and Economic Feasibility for EV
Charging Infrastructure in Bulgarjavith a specific focus orural areas under the RuralMED Mobility
project, particularly the municipalities @éalabovoand Radnevo

Investment Considerations

1. Capital Expenditure (CAPEX)
Estimated Cost

Iltem Notes
Range
Fast Charging Station (DC, 50I € H N1 Z n n JForintercity corridors or transport nodes
Site Preparation & Electri( - . :
P Depends on proximity to grid and terrain
Work
ICT Integration (Platform, App) Includes booking, monitoring, and payment systems (via CIMNE t

Grid Connection (DSO costs) € H Z penpin n|Higher for remote rural sites
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Total CAPEX persite e weiEpIimnn RSLISYRAYy3a 2y OKIFINBASN) GeLlS |
2. Operational Expenditure (OPEX)

Estimated Annual
Item Notes
Cost

Electricity (per charger) e psaaH Znnn [May be offset via PV or energy communities

Maintenance and Servicing |[€ o st@a m X n n a1 |Annual servicing and remote monitoring

Insurance and  Vandalig

Repair €EHTTAY NN Especially relevant in unguarded public space

Ongoing costs for CIMNE interoperab
platform
Total OPEX persitt YeeeX/Emmn LISNI @ S| NJ

ICT Hosting and Updates e MZ ge1H1Z p N N

Economic Feasibility Assessment

1. Charging Fee®ptional)
a. Rural pilot models may offdree or subsidized charginduring initial rollout.
b. Later phases can introduce ppgr-dza S @emdbmmk 1 2 KO 2y O0S RSYIl yR
2. Tourism and Local Business Spillover
a. EV infrastructure can indirectlincrease footfall in rural towns supporting cafes,
markets, and lodging.
b. Multiplier effect through tourismdriven economy (particularly in egegions).
3. Grid Flexibility Service@~uture Potential)
a. Charging stations can participate memandresponse and V2G schemes when
regulations mature.
4. Public Subsidies & Carbon Credits
a. Potential income fromEU carbon financing instrumentssuch as Ef@lated rural
decarbonization funds.

25.4. ICT Network Integration and Route Planning

RuralMED Mobility Project  represents a significant step toward overcoming the mobility
chall enges faced by rur al areas i n the EUY

Here is a strategic overview &&€T Network Integration and Route Planning for EV Infrastructure in
Bulgaria as envisioned by thRuralMED Mobilitproject, with focus on the pilot areas Gfalabovo and
Radnevaoand the contribution oSZ REDA

ICT Network Integration

1. Digital Platform Backbone
The project leverages thEnerNetMob ICT Platforgnpreviously developed under Interreg MED, and
further enhanced byCIMNE This platform provides:
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1 Interoperability features Ensures uniform access, monitoring, and control across diverse
hardware providers.
1 Reakltime data integration Tracks energy usage, station availability, and EV charging patterns.
1 Open API frameworkAllows municipalities and SMEs to integrate local services (e.g., tourism
info, parking).
In Bulgaria, SZ REDA is responsible for integrating the platform with local infrastructure and municipal
systems (GIS, smart metering, etc.).

User Interface & Features

Function Details
Mobile & Web App Access Users can locate, book, and pay for charging at stations across Bulgaria
Station Booking & Reservation [Enables préooking to reduce waiting times and increase usage efficiency
Load Balancing & Grid MonitorilHelps avoid grid overloads by shifting load tométk hours

Citizen Feedback Tools Allow users to report issues, provide satisfaction ratings, or suggest improve
Bulgarian pilots will act as &estbed for user experience design tailored to ldech-savvy, rural
populations.

Cybersecurity & Data Management

1 The platform includesole-based accessecure data storage, and GDPR compliance tools.

1 EV charging data is anonymized but used for route optimization, demand forecasting, and
reporting.

Route Planning & Intermodal Integration

1. RuralUrban Connectivity Strategy
The ICT platform incorporatessenart routing algorithmthat helps users:

1 Plan trips through rural areas with minimal range anxiety.
1 Identify multimodal connections (bus/train stations near EV hubs).
1 Combine EV use withansport-on-demand serviced sparsely populated regions.
2. Location Intelligence and POI Integration
The planning tool will factor:

1 Charging speeds, cost, availability

9 Tourism & commercial POlsnarkets, attractions, municipal services)

9 Topography & road typdor energy consumption modeling (critical in hilly rural terrain)
For Bulgaria, this supportdimate-friendly tourism and encourages intercity EV travel that includes
GalabovaStara ZagoraPlovdiv corridors

Monitoring & Quality Evaluation Methodology |
| Adopting electric mobility in underserved rural and remote MED areas | Internal | 33/101



Co-funded by
the European Union

RuralMED Mobility IEnterreg

uro-MED

0 2.6 ltaly

2.6.1. Demand Analysis for Charging Stations

Suzzara, a medium -sized municipality in the Oltrepd Mantovano area, currently faces a
significant shortage of electric vehicle (EV) charging infrastructure. Most public and high
power chargers are concentrated in major urban centers such as Mantova city or along the
A22 motorway corridor, leaving Suzzara and its surrounding villages with very limited
access. Residents and | nesses intereste
and practical barriers, EMslandcstbwsdhe s cour a
transition to low -emission transport. Installing dedicated charging points in Suzzara would

directly address this gap, enabling residents to consider EVs as a viable alternative for daily
commuting and logistics.

The following map show

oc al busi

anxietyij

the current

condition of charging stations (source:
https://webgate.ec.europa.eu/tentec

-maps/web/public/screen/home )
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The rural and peri -urban character of Suzzara amplifies the

need for localized charging

solutions. Many inhabitants rely on private cars for work, school, and services due to limited
public transport options. This dependency on combustion
greenhouse gas emissions, local air pollution, and noise, which contrasts with regional and

national decarbonisation objectives. By establishing strategically located charging stations,
Suzzara can reduce the environmental footprint of pri

-engine vehicles r esults in higher

vate and commercial mobility,
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aligning |l ocal transport practices with PNUEC t a
strategy.

From an economic perspective, Suzzara hosts small and medium -sized enterprises,
agricultural cooperatives, and logistics operators that could benefit from electrified vehicle
fleets. Access to public and semi -public charging points would encourage the electrification

of delivery vans, utility vehicles, and service fleets, reducing operational costs and air
pollution in the area. Moreover, Suzzara could serve as a rural pilot site for shared mobility
schemes, such as car-sharing and e -bike networks, demonstrating the viability of
renewable -ener gy-powered transport in smaller municipalities and providing a replicable
model for other rural towns in Lombardy.

Finally, installing charging infrastructure in Suzzara has the potential to enhance social

equity and regional connectivity. Residents of peripheral villages often cannot easily reach

urban charging hubs without significant detours, creating inequalities i n access to

sustainable mobility. By placing chargers near key public services ? such as municipal

offices, health centers, and schools ? Suzzara can ensure that rural communities participate

in UtalyAs green transition on ettagicldeplbyment i ng wi
would support both local mobility needs and broader regional and national objectives for

electrification, climate protection, and sustainable development.
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2.6.2. Strategic Allocation of Charging Infrastructure

A summary of the criteria used to select RuralMED Mobility pilot investment in Suzzara
highlights a careful, multi -dimensional approach designed to maximize accessibility,
efficiency, and sustainability. The first criterion considered was a central positio n within the
city, ensuring that the charging stations are easily reachable for the greatest number of
residents and businesses. Placing the stations near the municipal center allows users to
combine vehicle charging with other daily activities, such as vi  siting public offices, attending
local associations, or running errands, thereby increasing the practical utility and
attractiveness of electric mobility in the area.

Another key factor was easy access for workers and local associations, particularly those
operating i n SuzzaraAs commerci al and civic hubs
used routes or near centers of activity, the pilot supports commuter needs an d encourages

the adoption of electric vehicles by both private individuals and professional fleets.

Accessibility for all users was also prioritized, with the availability of parking spaces suitable

for people with disabilities ensuring that the transition to sustainable mobility is inclusive

and equitable.

The almost complete absence of existing charging infrastructure in the surrounding area
was a critical determinant. Rural and semi -urban municipalities such as Suzzara are
typically underserved by national and regional EV programs, which focus on larger ci ties
and main transport corridors. Installing chargers in locations currently lacking alternatives
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addresses this infrastructure gap, mitigates 3r
adoption of EVs. Technical and operational feasibility also guided site selection: locations

were chosen based on the availability of a POD with a contractual power of 100 kw,

sufficient to support multiple charging points and accommodate potential future

expansion.

Finally, the pilot sought to integrate renewable energy and environmental sustainability
into the design of the charging stations. The pilot investment location was selected also
considering the photovoltaic panels in the immediate vicinity (on the roof of the nearby
municipal building, with an power of 19kW) connected to the POD to be used for the two
e-charging stations, allowing the use of locally generated solar energy to power the
chargers and reduce grid dependency. In addition, an area with low envir ~ onmental risks
was prioritized to minimize potential impacts on nearby ecosystems, reduce exposure to
flooding or other hazards, and ensure the long -term resilience and safety of the
infrastructure. Collectively, these criteria demonstrate a comprehensive approach that
balances technical feasibility, user accessibility, environmental sustainability, and strategic
alignment with national and regional mobility goals.
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Area Parcheggio Via F.lli Montecchi, fianco Uffici Comunali - ]
Zona individuata per posti auto [———]
Contatore e Quadro elettrico

Distanza tra contatore/quadro e posti auto individuati circa 8m.
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2.6.3. Investment Considerations and Economic Feasibility

Deploying EV charging infrastructure in rural areas like Suzzara and the wider Oltrepo
Mantovano requires a carefully tailored investment strategy that accounts for low initial
utilization, limited private sector interest, and constrained municipal budgets . The
RuralEV approach emphasizes cost -efficiency, long -term public value, and low  -barrier
access for citizens . Investment decisions within the pilot territories were therefore guided

by pragmatic considerations: compatibility with existing urban infrastructure, avoidance of
costly grid upgrades, and maximization of  social and environmental return rather than
immediate financial profit.

To reduce installation costs and operational complexity,
the pilot opted for 1 ~ AC charging station with 2 plugs up

to 44 kW output and 1 DC charging station with 1 plug

up to 25 kW , which are sufficient for the expected rural
charging patterns ? longer dwell times, overnight parking,
or partial top -ups at community hubs such as municipal
offices, health centers, and civic facilities ? without
requiring high -voltage grid upgrades. In Suz zara, for
example, selecting locations near public services and
accessible parking allowed the pilot to leverage existing
electricity connections and parking spaces, significantly
lowering deployment costs while ensuring inclusivity,
including access for people with disabilities.
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The specification of the installed charging station (eVolve Smart T CircoCntrol) is in the

following:

Post eVolve Smart T Circontrol, di cui seguono le principali caratteristiche tecniche:

General Specifications

Network connection 10/100Base TX (TCP-IP) RFID Reader IS0/ IEC14443A | B

MIFARE Classic/DESFire EV1
Interface protocol JCPF J IS0 18002 | ECMA-340
Enclosure rating MNFC 13 56MHz
Enclosure material Isrrarur | Meter MID Class 1 - ENS0470-3
Enclosure door lock vandal key Power output management Integrated Load Management
Enclosure access Frontal door Overcurrent protection MCB (curve C)
Operating temperature 5 °C to +45 Safety protechion RCD Type A (30 mA)+& mA DC
Storage temperature 40 °C to +60 °C Type 2 socket protection
Operating humidity 1o B5% M ndensing Compatible with DLM
Light beacon Optional devices
Display Low temperature kit C 1o +45°C

Power limit control

Made 3 PWM control according to
ISOAEC 61851-1

Safety protection

Type 2 charging socket

Dimensions (D x W x H)

Wireless Communication

Weight

Tethered Cable (spring)

(Cable length: 4 m)

Type 1
Type 2

Typa 1 +

Type 2 +

Maodels
AC power supply

Customisation

AC input voliage

Maximum input current

Maximum input power

Number of plugs

Simultaneous charging
sesslons

Maximum output current

Maximum output power

Qutlet A

AC output voltage

Maximum output current

Maximum output power

Outlet B

AC output voliage

Connection

Initial investment cost
The initial investment cost includes the acquisition and installation cost of each charging station,
consisting in engineer fees, cost of materials, labour, design and layout of parking places, electricity

grid connection charges, license and permit fees.

P
S

In certain cases, certain cost components may be

equal to zero (e.g. in case of installation in an existing parking place, such as in case of the pilot
chargers Suzzara, there is no cost of design and layout of parking places).

The initial investment cost is in the following table:

Electrification Cost

19.
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Charging Station (Post Evolve Smart T Control) > 5.3
Charging Station (Post Evolve Rapid Master) a 13.6
TOTAL & 38. 4

Operating Costs

The operating cost of a charging station mainly depends on the electricity rates of the energy
provider. In case that different electricity charges for daytime and nighttime consumption are
considered to apply, the relevant weighted average can be taken in  to account. However, in the
present analysis, only the daytime consumption is taken into account, as the majority of public
charging infrastructure users allegedly charge their EVs during the day.

All charging stations are publicly accessible and free of charge during the pilot phase

Based on conservative usage estimates of 2 hours per day per charger, the network is

expected to deliver approximately 64,240 kWh of electricity per year . Assuming average

EV consumption of 17 kWh/100 km, this equates to roughly 377,882 km of electric travel

annually . Compared with diesel vehicle consumption (10Km/L) at an average price of

1.8/ L, the pilot avoids the use of &agpapanmali mat el y
cost saving of foauswsut &68, 000

This investment is not designed to generate short -term financial returns but rather to
unlock long -term social, environmental, and institutional benefits . It contributes to the
reduction of transport  -related emissions , supports regional energy and climate targets

in Lombardy, and serves as a demonstrative model for rural e -mobility in Mantova
province. By focusing on accessible, moderately priced infrastructure with public

utility , the pilot lays the foundation for broader replication, integration with futu re smart -
grid initiatives, and development of  shared mobility services , reinforcing the transition to
sustainable transport in small municipalities.

In addition, the pilot integrates renewable energy through planned photovoltaic
installations  in the immediate vicinity of the charging stations. Solar panels will supply a
significant portion of the electricity needed for daily charging, reducing reliance on the grid

and lowering operational costs. Coupled with potential battery storage systems , this
approach allows for smart energy management, with charging scheduled during periods of
high solar generation or low overall demand. By combining renewable ene rgy production
with public EV infrastructure, the pilot not only reduces the carbon footprint of local
transport but also demonstrates a replicable model for energy self -sufficiency in rural
municipalities. This synergy between e -mobility and local renewable generation
strengthens the long -term sustainability of the investment and positions Suzzara as a
reference site for rural green mobility initiatives in Lombardy.

MSP
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The provider charges 9100&a in order to provide |
selected services include the following.

Universal AccessMSPs provide access to multiple charging networks through a single account, app, or
RFID card, eliminating the need to register with each individual Charge Point Operator (CPO).

9 Charging Subscriptions'hey offer various pricing models, including faa@you-go or monthly
subscriptions, tailored to different usage patterns.

1 Apps and Navigation ToaldMSPs develop usériendly apps that help drivers locate charging
stations, check availability, and plan routes with charging stops included.

1 Payment and Billing They handle payment processing and invoicing, often bundling these
services with other mobility offerings like estnaring or ridehailing.

1 Customer SupportMSPs provide customer service for issues related to charging access, billing,
or app functionality.

Collaboration with CPOs

f MSPs do not own or operate the charging stations themsehe& | 1 Qa GKS NR{S 27
1 Instead, MSPs integrate with CPOs to offer seamless access across different networks, creating
a unified experience for EV users.

Maintenance Costs

The maintenance cost includes the replacement cost of parts and accessories of the
chargers, repair of potential damage etc.

Maintenance is considered to be very low in the case of the installed service, in the
range of 100&a/ charger/ year.

Compliance

In accordance with the provisions of Law all public charging stations allow for ad
hoc user charging, without the obligation to sign a contract with the electricity
supplier or operator.

Electrical meter sockets must be certified under Directive 2014/32/EU of the
European Parliament and of the Council referring to Category B testing by
laboratories accredited according to ISO 17025 Standard.

Concerning the location, the installation of charging stations is realized in
accordance with all the relevant provisions, while all the necessary fire  -prevention
measures are applied in accordance with relevant provisions regarding fire -
prevention.
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The charging stations comply with the technical provisions to be issued by
European Union (EU), in accordance with 2014/94/EU Directive.

The geographical location of public charging stations, data relating to the
accessibility of current and previous time periods, as well as charging in real  -time,
must be publicly and without discrimination available to all users. To this end,
appropriate d ata recording and reporting systems (intelligent systems may be
included as well) are installed.
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2.6.4. ICT Network Integration and Route Planning

ICT integration is a critical pillar of the RuralEV pilot methodology in the Mantova area,
ensuring that EV charging infrastructure is not only physically deployed but also digitally
connected, monitored, and prepared for future interoperability. The pilot in Suzzara and
surrounding municipalities will incorporate  smart functionalities into all charging stations
through compliance with the  Open Charge Point Protocol (OCPP 1.6 or equivalent) )
enabling real -time or periodic data transmission to a central ICT  platform developed under
the project framework.

The system works as described below

1 The backend system establishes secure, authenticated communication with each
electric vehicle via cloud -based protocols, collecting relevant data which is then
stored in the projectAs central dat abase.

1 An administrator, responsible for both the application and database, oversees
system operations through a web -based interface. This frontend allows the admin
to add or remove vehicles, configure route options and associated stops, and
maintain overall cont rol and monitoring of the system.

1 Additionally, a dedicated mobile app has been developed for drivers. Through this
app, they can update vehicle details and log the routes they travel.

1 The web application (hosted on the server) interacts directly with the driver's mobile
app installed in the vehicle, facilitating the exchange of data and information specific
to each electric vehicle

Each station will support remote user authentication (via RFID, NFC, and mobile app
activation), session tracking, and system control (e.g., remote locking or power cutoff),
ensuring secure and user -friendly operation for residents, workers, and municipal fleets.
The chargers are designed to connect via GSM/4G or Ethernet , providing flexible options
for network integration even in areas where digital infrastructure is limited. Advanced
power management features , such as software -based load balancing, are in cluded to
optimize energy usage and prevent stress on the local grid.

Crucially, the Mantova pilot will enable bidirectional ICT communication between the
chargers and the central RuralEV ICT platform. This allows automated reporting of key
operational metrics ? such as charge duration, energy delivered, and session timestamps  ?
which are essential for monitoring pilot performance, benchmarking results, and
planning replication in other rural areas . These data also enable future integration with
Mobility -as-a-Service (MaaS) applications  or regional transport planning systems,
supporting coordinated and efficient mobility management.
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By embedding connectivity and data -sharing into the pilot infrastructure from the outset,
the RuralEV implementation in the Mantova area ensures that the EV charging network is
not only operational but also intelligent, data -driven, and future -proof . This approach
facilitates transparent reporting, informed decision  -making, and alignment with emerging
smart mobility standards , while providing a scalable model for rural e -mobility across
Lombardy .

The interoperatibility ~with the regional network of electrical car sharing service is also a
plus for interoperability. E -VAI counts more than 150 sharing point in Lombardy, and
Suzzara becomes a strategic interlink with the rest of the region.

As clearly visible in the following map, Suzzara becomes the first e -car-sharing spot in the
Mantova Province, this allowing expansion of the car sharing service in the most remote
province of Lombardy.

A V' La
- © OpenStreetMap contributors.
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O 2.7 Greece

2.7.1. Demand Analysis for Charging Stations

During the last years, electromobility gains more and more ground in Greece; however, not at the
same rate recorded in other countries. The inadequate number of charging stations, causing anxiety

to many Jcandidatej users of tHeYhainbarriessthatpreverit@reeceed t o be
from 3adoptingj electromobility to a higher extent. Es
areas (ZEP area and Amyntaio), public charging stations coverage in ZEP, as well as in Amyntaio is
either limited or non-existent. However two charging stations are installed in the context of
RuralMED Mobility project for non -profit purposes exclusively serve two EVs, an EV used by the
Region of Western Macedonia in ZEP area and an EV used by the Municipality of Amyntai 0. The
development of EV charging infrastructure in both ZEP area and Amyntaio is therefore particularly
important towards promoting e -mobility. Thus, given the importance of adequate EV charging
infrastructure for the increase in EV penetration rate in th e Greek market, RuralMED Mobility
portrays as a crucial step to develop charging infrastructure network throughout Greece and
especially in rural areas.

The region of Western Macedonia is a particularly 3ove
local air pollutants level, due to the operation of PPC SA (Public Power Corporation) lignite power
plants for approximately 70 years in the area. For thisreas on, the Region of Western Macedonia falls
within the scope of the National Just Transition Development Plan, aiming at lignite phase -out
(NJTDP) [1, 2]. Thus, the adoption of measures and policies for the reduction of CO2 emissions and
local air pollutants , such as NOx, which are particularly harmful to human health, is of particularly
high importance for this specific area.

The Active Urban Planning Zone (ZEP area) of Kozani (Municipality of Kozani, Region of Western
Macedonia), as well as the town of Amyntaio (Municipality of Amyntaio, Region of Western
Macedonia), are the two areas of the current RuralMED project where the electric vehicle
infrastructure (EV) investments are planned to be realized.

The Active Urban Planning Zone (ZEP area) of Kozani in Kozani Regional Unit is an area of the
Municipality of Kozani, which is also the capital of Western Macedonia Region, in approximately 5

km from the city centre, with a population of 1,185 inhabitants (2021 data) [3]. Social housing, a
nursery and an elementary school, Departments of the School of Engineering and administrative
offices of the University of Western Macedonia (UOWM), as well as of the Western Macedonia Region

are found in ZEP area.

The town of Amyntaio in Florina Regional Unit is the
distance of 32 km from Florina, which is the capital of Florina Regional Unit, and has a population of
3,779 inhabitants (2021 data) [3]. The town of Amynta io, along with neighboring towns and villages
of the Municipality of Amyntaio, constitutes an attractive tourist destination, offering the opportunity

to visit z among others z byzantine monuments, wineries, wetlands and award  -winning restaurants.
According to the relevant application of the Greek Ministry of Infrastructure and Transportation (May

2025 data), showing all public charging points in Greece [3], there are no public EV charging stations
other than the pilot one installed in the context o f RuralMED project in ZEP, Kozani (as shown in
Figure 1), while, apart from the pilot one installed in the context of RuralMED project, there is only

one more public charging station in Amyntaio (as shown in Figure 2). Both pilot charging stations of
RuralMED project exclusively serve two EVs, an EV used by the Region of Western Macedonia in ZEP
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area and an EV used by the Municipality of Amyntaio in Amyntaio, while they are not available for
commercial exploitation before 2030.

B

Koot s

Figure 2: Existing public EV charging points in Amyntaio (May 2025 data) [4]

The total energy demand per year (kWh/year) in each study area (ZEP area and Amyntaio) is
estimated using Equation (1), taking into account the annual humber of EVs moving in the study
area, the average EV energy consumption (kWh/km), the average annual di

stance travelled by an
average EV moving in the study area (km/year), as well as the percentage of EV charging at public
stations.
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D=NxExAxP (1)

where:

D " total energy demand per year (kWh/year) in the study area

N " annual number of EVs moving in the study area

E " average EV energy consumption (kWwh/km)

A " average annual distance traveled by an average EV moving in the study area (km/year)
P " percentage of EV charging at public stations

The estimated annual number of EVs moving in ZEP area and Amyntaio is based on data published

in the Greek National Energy and Climate Plan (NECP) 2024 [9]. In particular, the two scenarios of
the Greek NECP 2024, depending on the measures and policies aim ing at electromobility promotion

in Greece, are formed as follows:

Scenario A (Base scenario): It refers to the achievement of the objectives set (in terms of EV
penetration rates in Greek market), assuming the continuation of the existing measures and policies
for the promotion of el ectromabiellietcyt riirc aGrleggce I(Us whar:
without the adoption of additional measures and policies.

Scenario B (Optimistic Scenario): It refers to the achievement of the objectives set (in terms of EV
penetration rates in Greek market), assuming the adoption of additional measures and policies for

the promotion of electromobility in Greece.

It is noted that the published data exclusively refer to the acquisition of new (and not used) vehicles.

The objectives set are expressed as penetration rates of new EVs as percentages of registrations of
new vehicles in the Greek market up to the year 203 0, for both Scenario A and Scenario B. NECP
2024 also includes the corresponding EV (Battery Electric Vehicles - BEV and Plug-in Hybrid Electric
Vehicles - PHEV) number for each year, up to 2030. Relevant data referring to light  -duty trucks is also
include d in NECP 2024; however, the present analysis refers only to passenger cars.

Moreover, given that the NECP data refer up to 2030, an order 2 polynomial trendline is selected in
Excel, for the estimation of the objectives set, regarding the penetration rates of passenger EVs in
Greek market, as well as the number of passengers EVs ( BEV and PHEV) for both Scenario A and
Scenario B, up to 2035. The estimated EV (BEV and PHEV) number in Greece, based on NECP data,
for both Scenario A and Scenario B, are shown in Figure 3 and Figure 4, respectively.
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Estimated EV number in Greece, based on NECP 2024 data (Scenario A)
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Figure 3: Estimated EV number in Greece, based on NECP data (Scenario A)

Estimated EV number in Greece, based on NECP 2024 data (Scenario B)
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Figure 4. Estimated EV number in Greece, based on NECP data (Scenario B)

In the absence of other data, for the estimation of EV number in each study area (ZEP area and
Amyntaio), the following assumptions are made:

As regards ZEP area, given the description of the area, and relevant land use and special
characteristics included in Section 1.3, the population between 16  -65 years old frequenting the area
is estimated about 1,000, with the corresponding number for the w hole country (to which the NECP
data refer) being approximately 6,000,000. The corresponding EV number for each year (as
estimated up to 2035 based on the Excel trendline and relevant NECP data) is therefore multiplied

by the coefficient 1,000/6,000,000.

As regards Amyntaio, given the description of the area, and relevant land use and special
characteristics included in Section 1.3, the population between 16  -65 years old frequenting the area
is estimated about 3,000, with the corresponding number for the w hole country (to which the NECP
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data refer) being approximately 6,000,000. The corresponding EV number for each year (as
estimated up to 2035 based on the Excel trendline and relevant NECP data) is therefore multiplied
by 3,000/6,000,000.

The corresponding results regarding the estimated EV number in each study area, for Scenario A
and Scenario B of NECP 2024, are shown in Table 1 and in Table 2.

Table 1. Estimated EV number (N) in ZEP area (Kozani), for Scenario A and Scenario B of NECP 2024

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A 4 4 5 6 8 9 10 12 13 15 17
Scenario B 5 7 9 11 14 18 21 25 29 33 38

Table 2. Estimated EV number (N) in Amyntaio, for Scenario A and Scenario B of NECP 2024

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A 11 13 16 19 23 27 31 35 40 45 50
Scenario B 10 14 18 23 29 35 42 50 58 67 76

It is assumed that the average annual distance travelled by an average EV moving in the study area
equals to A=20,0000 km/year. Based on data available at EV database website [5] related to EV
energy consumption for various EV models (with relevant values  ranging from 137 to 322 Wh/km),
the average EV energy consumption is assumed to be equal to E=189 Wh/km=0.189 kWh/km per
vehicle (April 2025 data). In the absence of relevant data, it is assumed that the percentage of EVs
charging at public stations equals to 25% from 2025 to 2029, to 30% from 2030 to 2035 and to 35%
for, as shown in Table 3. It is also assumed that the corresponding values are common for the two
study areas, for both Scenario A and Scenario B of NECP 2024.

Table 3. Percentage (P) of EV charging at public stations

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A/B 0.25 0.25 0.25 0.25 0.25 0.3 0.3 0.3 0.3 0.3 0.35

According to Equation (1) and taking into account the relevant parameters the total energy demand
per year (kWh/year) in each study area (ZEP area and Amyntaio) is estimated, for the two NECP 2024

Scenarios. The corresponding values are shown in Table 4 fo r ZEP area (Kozani) and in Table 5 for

Amyntaio.
Table 4. Total energy demand (D) per year (kWh/year) in ZEP area (Kozani)
Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A 3780 3780 4725 5670 7560 10206 11340 13608 14742 17010 22491
Scenario B 4725 6615 8505 10395 13230 20412 23814 28350 32886 37422 50274
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Table 5: Total energy demand (D) per year (kWh/year) in Amyntaio

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A 10395 12285 15120 17955 21735 30618 35154 39680 45360 51030 66150
Scenario B 9450 13230 17010 21735 27405 39690 47628 56700 65772 75978 1005438

2.7.2. Strategic Allocation of Charging Infrastructure

In the case of ZEP area in Kozani, the development of EV charging infrastructure is regarded
particularly important. ZEP area hosts the central administrative complex of the Region of Western
Macedonia (RWM), encompassing key public services including regi onal governance departments,
technical services, financial management, planning and development authorities, and citizen -facing
directorates. These offices serve a population spread across four regional units (Florina, Kozani,
Grevena, Kastoria) with frequ ent inter -municipal and regional trips undertaken for administrative,
monitoring, and coordination purposes. Moreover, given the existence of Departments of the School

of Engineering and administrative offices of the University of Western Macedonia (UOWM) in this
area, this translates into a high number of commuters (academic staff, students, researchers,
administrators, visitors etc.) not only from the central areas of the Municipality of Kozani, but from

all over the Regional Unit of Kozani as well as fro m other Regional Units.

Thus, in the case of the ZEP (Zone of Alternative Urban Planning) area in Kozani, the charging station
was installed adjacent to the central administrative building of the Region of Western Macedonia.
This site was selected because it hosts the headquarter s of the Regional Authority and a wide range
of public services, including departments involved in planning, social policy, public works, technical
administration, environmental monitoring, and regional coordination. The staff based in this
building regula rly undertake trips within the region to attend meetings, deliver documents, and
conduct inspections. These trips occur daily and typically remain within a 100 km radius. The location
therefore serves as the natural base of operations for a public service EV, which departs in the
morning and returns by the end of the working day. Installing the charging station at this location
allows the vehicle to be recharged overnight or between trips, optimizing energy use and eliminating
downtime. The ZEP site was als o selected for its infrastructural and policy alignment. The area is
publicly owned by the Region, which facilitated a smooth administrative process for installation and
avoided costs associated with land acquisition or leasing. It is already connected to the urban
electricity grid and has adequate low -voltage capacity to support a 22 kW AC charging station without
requiring major upgrades or new transformer installations. The area is also part of the Region's
broader vision for developing ZEP into a Positi ve Energy District (PED), a designation that prioritizes
low-emission energy systems, smart mobility, and integrated urban planning. Therefore, the
installation of charging infrastructure in ZEP is not only a practical solution for current administrative
mobility, but also a forward -l ooki ng i nvest ment in t he regi onAs o
Additionally, placing the charger at a visible and accessible government facility increases public
awareness of electric mobility and signals institutional commitment to sustainable transport. In this
case the following charging station is installed:

1 Rated power of charging station (kW): 22 kW
1 Location of charging station 1: Western Macedonia Prefecture, ZEP Kozani
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The Municipality of Amyntaio, located in the Regional Unit of Florina within the Region of Western
Macedonia, is a rural municipality characterized by a low -density population, scattered settlements,
aging demographics, and limited access to public transpo rtation. These characteristics generate
distinctive and persistent mobility needs, particularly in the area of social service provision, where
transport is an enabler for social equity, access to care, and territorial cohesion. The municipality
includes 14 local communities, several of which are geographically isolated or sparsely populated.
Many of these areas lack frequent or any public transport connectivity, meaning municipal/private
vehicles are the sole link between public institutions and residents. The existence of just one
commercial EV charging infrastructure adds urgency to local investment. According to national
mobility and infrastructure maps (as of 2024), Amyntaio and its surroundings are underserved by

EV networks, with the nearest commercial charging points located in Florina or Ptolemaida 7
unsuitable for operational municipal use. As for the development of EV charging infrastructure in

the town of Amyntaio, this action is considered equally important, as, despite the fact that it is an

area with a relatively small population (approximately 4,000 citizens), the central administrative
offices of the Municipality of Amyntaio are located in the town, as well as shops, banks, sports
facilities, etc., attracting people from all over the Municipalit vy, as well as tourists visiting the villages
of the broader area of Florina Region, mainly traveling by car.

In Amyntaio, the strategic reasoning for placement focused on the operational needs of the
municipal social services, particularly the 3nNEk! | D5 a
is run from the municipalityAshichcsemetasdhe basedfonidaily st r at i v
dispatches of caregivers and social workers to villages in the surrounding area. The mobility
requirements are consistent and essential, with each staff member making multiple visits per day to
deliver health services, emot ional support, and household assistance to elderly or mobility  -impaired
residents. These services often extend to communities that are geographically isolated or otherwise
underserved by public transportation. The operational profile involves several short - to medium -
distance trips per day, typically between 10 and 30 kilometers per round trip, with cumulative daily
travel ranging from 50 to 100 kilometers. The electric vehicle is assigned specifically to this function

and is parked at the municipal premise s outside working hours.

The charging station is planned to be installed in the parking lot of the municipal building, where the

EV is stored and where the service staff begin and end their daily routes. The choice of location
ensures seamless integration into existing workflows w ithout disrupting operations or requiring
additional logistical steps for charging. The site is under municipal ownership, simplifying
administrative procedures and removing potential barriers related to land use permissions.
Moreover, the area has existin g grid infrastructure capable of supporting the 22 kw AC charger
without the need for costly network upgrades. The decision to place the charger at this location also
addressed a notable infrastructure gap: Amyntaio and its surrounding areas previously had no
public or semi -public EV charging stations, making this installation the first and only anchor point for
electric mobility in the municipality.

Beyond meeting immediate mobility needs, the Amyntaio site was chosen for its potential catalytic
impact. The area is a node of social and ecological significance, positioned near important
environmental sites such as the lakes of Zazari and Vegoritida, an d near cultural destinations like
Nymfaio. This creates future opportunities for the expansion of the charging infrastructure to serve
tourism -related mobility,agri -t our i sm, and green | ogistics, particular
role in the pos t-lignite transition and rural revitalization strategies. The strategic placement of the
charger thus not only supports public service delivery today but also prepares the ground for a
broader sustainable mobility ecosystem in the future. Therefore, placin g a dedicated 22 kW AC
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charging station at the Amyntaio municipal facility serves not only the current vehicle but also
establishes anchor infrastructure for future e -mobility development. This includes the potential
electrification of additional municipal services (e.g., school transport, municipal deliveries, inter -

municipal travel), as well as public awareness campaigns. In this case the following charging station
is installed:

1 Rated power of charging station (kW): 22 kW

1 Location of charging station 2: Municipality of Amyntaio

The main characteristics and technical specifications of the 22kW AC charger are given on Table 6:

Table 6: Main characteristics and technical specifications of the 22kW AC charger [6]

| AC Input Voltage

400VAC * 10%

AC Input Characteristics Input Type 3P + N+ PE
AC Input Current 32N / phase
| AC voltage Output 400VAC
AC Output Characteristics Power 22kW max
Output Current 32N / phase
Operating -25°C - +65°C (derating of power above
Temperature +50°C)
Operating Conditions Teritp())(;?agcire -300C z +700C
Humidity 5% - 95% RH (no condensation)
Installation Altitude Up to 2000m
Enclosure Aluminium, Plexiglass
IP Protection IP55
Mechanical Impact IK IK10
Charging Mode Mode 3

Construction Socket outlet Type 2 with protective cap
Outputs and locker or built in 5m (or 7m) length
tethered cable with Type 2 output
Charaer Dimensions 265 mm x 385 mm x 143 mm (width x
g height x depth)
Weight 5kg
Available with Built in MID
Energy Meter vailable with Built in energy
meter
Current Settin AC output current adjustment from
. g 10% up to 100%
Electronic - - —
Parts - Available with built in RCD Type A
. (30mA AC leakage)
Protective .
Devices - Ground Loss Detection
- Overvoltage (OVP) and
Undervoltage (UVP) Protection
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- Overtemperature Protection (OTP)

- In distribution panel: MCCB 4P
Type C 40A (or fuses 35 A) to
protect the charger and cabling
and Residual Current Protection 4P
Type A 40A (if not available on the
charging station)

- In distribution panel: SPD Type 2

Communication S2W & OCPP 1.6 JSON

Protocol
User Identification RFID & phone app
Connectivity WiFi, Ethernet or GSM
Explosive Zones Installation outside ATEX zones
Installation Grid Substation Not applicable
. 5x10mm?(cable length up to 120m),
Cable Cross Section 5x16mr$12 (cable ?engtf\ >100m))
LVD 2014/35/EU, IEC EN 61851-1:2017,
Certification Regulations IEC EN 6185%11:2019 IEC 61851-21-
2:2018, EN 62196-1:2014, EN 62196-
2:2016, 2014/30/EU, EMC EN 61000, CE
Warranty Time of Warranty 2 years

Technical provisions based on existing legal and regulatory framework
The charging stations examined in the present analysis consist in the following alternatives:

1 AC charging station, maximum output power: 22 kW, 1 AC charging output,
9 DC charging station, maximum output power: 60 kW, 2 DC charging outputs,
1 DC charging station, maximum output power: 150 kW, 2 DC charging outputs.

It is noted that, in case of commercial use, relevant EV charging software is also required.

EV chargers must comply with the standards specified in article 4 of Ministerial Decision No

42863/438/2019 [7]. The above -mentioned standards are briefly presented below:

The accepted EV charging methods that may be applied either to existing infrastructure or to

infrastructure to be licensed, as referred in Paragraph 1 of Article 1 of the abovementioned

Ministerial Decision, are Method 3 (Mode 3 AC Charging) and Method 4 ( Mode 4 DC Charging), as
defined inthe IEC 61851 -1 J3EIl ectric Vehicle Conductive Charging S
the general requirements related to EV conductive charging systems [8].

As regards the accepted contact -tube accessories (plugs, socket -outlets, vehicle connectors and

vehicle inlets) for vehicle supply, they are defined in IEC 62196 -2 3 P | u g s-qutlets, wahikle t

couplers and vehicle inlets conductive charging ofelectric v e hi cl esj Standard [9]. Un
context of interoperability, the accepted connector for EV charging using Method 3 is defined in IEC

62196-2 3 Type 2} Standard, while the accepted connector
in IEC 62196-3 3 Type 3i} (DC Combo 2) Standard. Furthermore,
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Method 4, the relevant requirements are defined in CHAdeMO (Charge de Move) Standard [10] or in

any other relevant European or International Standard.

CE marking is obligatory for an EV charger [11]. In any case, unless otherwise specified, the existing
Regulation of Electrical Installation, according to Ministerial Decision No 101195/08.10.2021 (Series
49, 4654) JIHellenic St andtag df cErL OeTl e6c0t3r6idc. a IRelgrus traelmeant i o
any new installation of any electrical equipment of EV charging. Also, the previous standard
according to Ministerial D220 G4 o(nS eNroi es. HDWBI4 2L G)Y BB ER @
Requirements f or el ectri cal Unstall ationsi [ 13], as -wel | as
Regul ation of Unternal Electrical Unstallationsj [14],
built before 2022. In these cases, the addition of any elect rical equipment of EV charging
infrastructure should be made in line with Hellenic Standard ELOT 60364. The provisions related to

the connection to HEDNO S.A. (Hellenic Electricity Distribution Network Operator S.A.) distribution
network are specified int he relevant institutional framework applicable to electricity supplies.

As regards the charging station installation, relevant urban planning and building regulations, safety
distance and eventual prohibitive proximity provisions, operating and storage conditions, are
specified in IEC 61851 -1 Standard, as well as instructions and guidance, as provided by manufacturer

in relevant installation and operation manuals. Moreover, in case of charger installation in areas

with additional or special safety measures, the relevant license and permit procedures, as specified

in relevant le gislation, are followed, while the socket -outlets must be equipped with safety shutters
and, in case they are installed on the ground/ floor must be protected with appropriate bollards or
rubber wheel stops.

In accordance with the provisions of Paragraph 9 of Article 4 of Law 4439/2016 (Governmental
Gazette 222/ Series I, 30.11.2016) [15], all public charging stations allow for ad hoc user charging,
without the obligation to sign a contract with the electricit ~ y supplier or operator.

Electrical meter sockets must be certified under Directive 2014/32/EU of the European Parliament

and of the Council [16], as well as the Common Ministerial Decision No 1418/ 22  -4-2016 (Series Il,
1231) [17] referring to Category B testing by laboratories a ccredited according to ISO 17025
Standard.

Concerning the location, the installation of charging stations is realized in accordance with all the
relevant provisions, while all the necessary fire -prevention measures are applied in accordance with
relevant provisions of Law 4710/2020 (Governmental Ga zette 142/ Series |, 23.7.2020) [18] regarding
fire -prevention.

The charging stations covered by Paragraph 10 of Annex Il of Directive 2014/94/EU (Law 4439/2016
(Governmental Gazette 222/ Series |, 30.11.2016)) [28], for which there are no relevant technical
provisions (based on Standards or other documents), comply wi  th the technical provisions to be
issued by European Union (EU), in accordance with 2014/94/EU Directive.

According to Paragraph 5 of Article 7 of Law 4439/2016 (Governmental Gazette 222/ Series |,
30.11.2016) [15], as a minimum, the geographical location of public charging stations, data relating

to the accessibility of current and previous time periods, as w  ell as charging in real -time, must be
publicly and without discrimination available to all users. To this end, appropriate data recording

and reporting systems (intelligent systems may be included as well) are installed, where it is
technically and economi cally feasible, according to Paragraph 7 of Article 4 of Law 4439/2016
(Governmental Gazette 222/ Series |, 30.11.2016) [15].

Alternating -current (AC) chargers
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Normal -power charging stations, with the exception of wireless or inductive charging, which are

developed or renewed from 18 November 2017, must, as a minimum, comply with the technical

provisions defined in Point 1.1 of Annex Il of Directive 2014/94/EU (A rticle 9 of Law 4439/2016

(Governmental Gazette 222/ Series |, 30.11.2016)) [15], as well as the special safety requirements

defined on a case -by-case basis within the national legislative framework, in accordance with the

Common Ministerial Decision 51157 / OUn 1129/ 2016 (Government al Gaze
20.5.2016) [19], which integrates the Directive 2014/35/EU (related to electrical equipment

availability in the market) into the national legislation.

Direct-current (DC) chargers

High-power charging stations, with the exception of wireless or inductive charging, which are
developed or renewed from 18 November 2017, must, as a minimum, comply with the technical
provisions defined in Point 1.2 of Annex Il of Directive 2014/94/EU (Art icle 9 of Law 4439/2016
(Governmental Gazette 222/ Series |, 30.11.2016)) [15].

In addition to the above -mentioned technical provisions, it is suggested that a management system
aiming at monitoring the use and status of each charger be installed as well. The system in question

may allow for data collection relating to use, as well as  potential problems, contributing to decision -
making regarding the installation of more charging stations in areas with high usage. It is also
suggested that regular controls regarding the charging stations status be executed, so that any
problems can be f ixed in a timely manner.

2.7.3. Investment Considerations and Economic Feasibility

The investment considerations and economic feasibility analysis of the Greek pilot under the
RuralMED project were developed with a clear objective: to demonstrate that electric mobility in
rural and semi -urban areas is not only environmentally sustainable  but also economically viable and
replicable. The pilot includes the installation of two publicly accessible charging stations (one in the
ZEP area of Kozani and one in the Municipality of Amyntaio) and the operation of two electric vehicles
dedicated to p ublic service delivery ? one for regional administrative mobility and one for local social
care services.

As regards the charging infrastructure planning in ZEP area and Amyntaio, three alternatives are
examined for each study area. As already mentioned, each 22kW charger which has been installed

in each study area (1 in ZEP area and 1 in Amyntaio) for non -pro fit purposes, today exclusively serves
an EV used by the Region of Western Macedonia in ZEP area and an EV used by the Municipality of
Amyntaio in Amyntaio, while can be used for commercial purposes from 2030. The other two
alternatives consist in a charge r of 60 kW and a charger of 150 kW in each area, which can be used
for commercial purposes from 2026. The analysis includes: a) the estimated cost and benefit
components in each case and b) the relevant financial viability of each alternative is examined
through the calculation of financial Net Present Value (NPV).

It is assumed that the existing pilot chargers are used for commercial purposes from 2030, while the
alternative of the additional function of a charger either of 60 kW or of 150 kW is also examined for
ZEP area and Amyntaio. It is assumed that the additio nal charger is installed at University Campus
in ZEP area (Kozani) and at the Municipality Premises in Amyntaio.
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Each alternative is evaluated for a ten -year reference period, in terms of financial Net Present Value

(NPV), based on the aforementioned two NECP scenarios (A and B). The estimated future benefits

and costs are J3broughti t o (mouwr caseredqualtod¥%)jalowingdorttte scount
characterization of the examined investment as financially viable (in case of a calculated NPV>0) or

not (in case of a calculated NPV<0).

Initial investment cost

The initial investment cost includes the acquisition and installation cost of each charging station,

consisting in engineer fees, cost of materials, labour, design and layout of parking places, electricity

grid connection charges, license and permit fees. In certain cases, certain cost components may be

equal to zero (e.g. in case of installation in an existing parking place, such as in case of the two pilot

chargers in ZEP area and Amyntaio, there is no cost of design and layout of parking places).

As regards the two pilot chargers of 22 kW of RuralMED project in ZEP area and Amyntaio, the initial

invest ment cost is approximately equal to 3,050 &, 1in
and permit fees in case of the pilot charger, while  for any other charger installed out of the context

of RuralMED project, the license and permit fees are determined according to the provisions of

Article 6 of Ministerial Decision 42863/438/4 -6-2019 [7], related to an EV charging station/ charger

place. The | i cense and per mit fees are approximately wequa
assuming that the installation of any other charger examined in the present analysis will be realized

in existing parking places, there is no relevant design and layout ~ cost. Taking the above into account,

the initial invest ment cost in case of a charger of €
charger of 150 kW equal to 52,000 a&.

Operating cost

The operating cost of a charging station mainly depends on the electricity rates of the energy
provider. In case that different electricity charges for daytime and nighttime consumption are
considered to apply, the relevant weighted average can be taken in  to account. However, in the
present analysis, only the daytime consumption is taken into account, as the majority of public
charging infrastructure users allegedly charge their EVs during the day [20, 21, 22]. The electricity
charge is therefore takenequa | t o 0.142 &/ kWh (DEU, March 2025 dat a)
charging stations is calculated on the basis of the estimated demand (kWh) for EV charging, in each
study area, for the two NECP 2024 Scenarios. The relevant values are shown on the follow  ing tables,
for ZEP area (Kozani) and Amyntaio, respectively. It is noted that the 22kwW chargers of RuralMED
project exclusively serve 1 EV used by the Region of Western Macedonia in ZEP area and 1 EV used
by the Municipality of Amyntaio in Amyntaio until 2029 and are available for commercial use from
2030.

Table 7: Operating cost of the 22kW charger of Rural MED

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A 134 134 134 134 134 1449 1610 1932 2093 2415 3194
Scenario B 134 134 134 134 134 2899 3382 4026 4670 5314 7139

Table 8: Operating cost of the 22kW charger of Rural Ml
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Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A 134 134 134 134 134 4348 45992 5636 6441 7246 9393
Scenario B 134 134 134 134 134 5636 6763 8051 9340 10789 14278

Table 9: Operating cost of the 60kW and 150kW charger :

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A - 537 671 805 1074 1445 1610 1932 2093 2415 3194
Scenario B - 939 1208 1476 1879 2899 3382 4026 4670 5314 7139

Table 10:. Operating cost of the 60kW and 150kW charg

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A - 1744 2147 2550 3086 4348 45992 5636 6441 7246 9393
Scenario B - 1879 2415 3086 3892 5636 6763 8051 9340 10789 14278

Maintenance cost

The maintenance cost includes the replacement cost of parts and accessories of the chargers, repair

of potential damage etc. The annual maintenance cost is considered to be equal to approximately

100 &/ charging station [24], Ohikle22kWosthapnf§i appsbdath
60kW charging station and 5,000 @&/ 150kW charging sta
parts is also added in the 7th year of a 10 -year reference period, in each case. Moreover, an annual

insurance costofabout 1% (about 30 & for a charger of 22 kW, 3C¢C
& for a charger of 150 kW) of the initial i nvest ment
annual maintenance cost.

Residual value

The residual value of each charger in the end of the 10 -year reference period is approximately taken

equal to 20% of the initial investment cost in each case. Thus, the residual value is taken equal to

600 o for the charger of R20kW0 6kW0Oared fD0, 4@ & hfaogmge
kW.

Revenue from user charges
The direct benefit from EV public charging consists in the user -generated revenue. Based on data of

April 2025 referring to public charging in DEU Bl ue st
for club members) is applied in case ofan AC (upto4 3 kW) charger, and a user <cha
(0.52 o/ kWh for c¢club members) is applied in case of a
in certain cases, the user charge is formed on the basis of the charging time (charge/minute). In the

present anal ysi s, the values of 0.45 &/ kWh and of 0.5

charger, respectively.

The revenue from user charges is calculated on the basis of the estimated demand (kwh) for EV
charging, in each case. The relevant values are shown in Table 11 and Table 12, for ZEP area (Kozani)
and Amyntaio, respectively, in case of the 22kW charger oft he RuralMED project, which can be used
for commercial purposes only from 2030. The respective values in case of a 60kW or 150kW charger
for ZEP area (Kozani) and Amyntaio, are shown in Table 13 and Table 14, respectively.
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Table 11: Revenue from user charges (eo&/year) Iin ZEP area (/
project, for Scenario A and Scenario B of NECP 2024

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035

Scenario A 1] 1] 1] 1] 1] 4593 5103 6124 6634 7655 10121

Scenario B 1] 1] 1] 1] 1] 9185 10716 12758 14799 16840 22623
Table 12: Revenue from user charges (eo/year) i n Amyntai o, /

for Scenario A and Scenario B of NECP 2024

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035

Scenario A 0 0 0 0 0 13778 15819 17861 20412 22964 29768

Scenario B 0 0 0 0 0 17861 21433 25515 29597 34190 45247
Table 13: Revenue from user charges (e/year) I n ZEP area (.

Scenario A and Scenario B of NECP 2024

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035

Scenario A - 2155 2693 3232 4309 5817 6464 7757 8403 9696 12820

Scenario B - 3771 43438 5925 7541 11635 13574 16160 15745 21331 28656
Table 14. Revenue from user charges (e/year) I n Amyntai o, I

and Scenario B of NECP 2024

Year 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Scenario A - 7002 8618 10234 12389 17452 20038 22623 25855 29087 37706
Scenario B - 7541 9696 12389 15621 22623 27148 32319 37490 43307 57312

Reference period
The reference period for the execution of Cost -Benefit Analysis is considered to be equal to 10 years.

Discount rate
The discount rate for the execution of Cost -Benefit Analysis is considered to be equal to 4%.

Net Present Value (NPV) calculation of the examined investments

Each alternative is evaluated for a ten -year reference period, in terms of financial Net Present Value
(NPV), for the estimated demand based on the two NECP scenarios (A and B). The estimated future
benefits and costs ar e J3br ountgate(inourtcase quualecsdtoy dliigwingi si ng a
for the characterization of the examined investment as financially viable (in case of a calculated
NPV>0) or not (in case of a calculated NPV<0). The results of the analysis executed for the three
alternatives (chargers of 22, 60 and 150 kW) for each study area and NECP 2024 Scenario, are shown
in Tables 14-25. In particular, Tables 15 -18 refer to each one of the 22kW chargers of the RuralMED
project installed in ZEP area (Kozani) and Amyntaio, now (and probably  until 2029) serving a public
EV in each study area until 2029, and being available for commercial purposes from 2030. Tables 19 -
22 refer to the examination of the installation of a 60kW charger in each study area, while Tables 23 -
26 to the examination of the installation of a 150kW charger in each study area.

Table 15: NPV calculation for ZEP area (Kozani), in case of the 22kW charger of the RuralMED project, for
Scenario A of NECP 2024
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ScenarioA 2025 | 2026 | 2027 | 2028 | 20 | 2030 | 2031 | 3032 | 2033 2034 2035
Year 0 1 2 3 a 5 6 7 8 9 10
—
nitial investment 3050
cost (€)
Operating cost (€) | -134 | -134 | 134 | -134 | -134 | -1449 | -1610 | -1932 | -2093 | -2415 3104
Ma'"te'[';"w ost! 430 | a3 | 30 | 130 | 130 | 30 | -130 | -e30 | -130 -130 -130
Revenue (€) 4593 | 5103 | 6124 | 634 7655 10121
Residual value (€) 600
Netcashflow (€) | -3314 | -264 | 264 | -264 | -264 | 3013 | 3363 | 3s61 | 4411 5109 7397

NPVy= 15378€

Table 16: NPV calculation for ZEP area (Kozani), in case of the 22kW charger of the RuralMED project, for

Scenario B of NECP 2024
Scenario B 2025 | 2026 | 2027 | 2028 | 20 | 2030 | 2031 | 3032 | 2033 2034 2035
Year 0 1 2 3 a 5 6 7 8 9 10
—
nitial investment 3050
cost (§)
Operating cost (€) | -134 | -134 | 134 | -134 | -134 | -2899 | -332 | -402%6 | -4670 | -5314 7139
Ma'"te'[';"w ost! 430 | a3 | 30 | 130 | 130 | 30 | -130 | -e30 | -130 -130 -130
Revenue (€) o185 | 10716 | 12758 | 14799 | 16840 22623
Residual value (€) 600
Netcashflow (€) | -3314 | -264 | -264 | -264 | -264 | 6156.896| 7204.712| R1018 | 9998.888 | 11395.976 | 15954.392
NPV.o= 38730€

Table 17: NPV calculation for Amyntaio, in case of the 22kW charger of the RuralMED project, for Scenario A of

NECP 2024
Scenario A 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 4 5 6 7 8 9 10
Initial i
nitial investment 3050
cost (€)
Operating cost (€)| -134 -134 -134 -134 -134 -4348 -4592 -5636 -6441 -7246 -5353
Mainte nance cost
© -130 -130 -130 -130 -130 -130 -130 -630 -130 -130 -130
Revenue (€) 13778 15819 17861 20412 22964 29768
Residual value (€) 600
Net cash flow (€) | -3314 -264 -264 -264 -264 5300 10697 11555 13841 15587 20844
NPV = 55784 €

Table 18: NPV calculation for Amyntaio, in case of the 22kW charger of the RuralMED project, for Scenario B of

NECP 2024
Scenario B 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 4 5 6 7 8 9 10
Initial i
nitial investment 3050
cost (€)
Operating cost (€)| -134 -134 -134 -134 -134 -5636 -6763 -8051 -9340 -10789 -14278
Mainte nance cost
© -130 -130 -130 -130 -130 -130 -130 -630 -130 -130 -130
Revenue (€) 17861 21433 25515 29597 34150 45247
Residual value (€) 600
Net cash flow (€) | -3314 -264 -264 -264 -264 12094.52 | 14539.42 | 16833.6 | 20127.78 | 23271.224 | 31438.784
NPV,,= 82248 €
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Table 19: NPV calculation for ZEP area (Kozani), in case of a 60kW charger, for Scenario A of NECP 2024

Scenario A 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 4 5 6 7 8 9 10
Initial investment
-30000
cost (€)
Operating cost (€) -537 -671 -805 -1074 -1449 -1610 -1932 -2093 -2415 -3194
Maintenance cost
(€ -400 -400 -400 -400 -400 -400 -3400 -400 -400 -400
Revenue (€) 2155 2693 3232 4309 5817 6464 7757 8403 9696 12820
Residual value (€) 6000
Net cash flow (€) [ -30000 1218 1622 2027 2836 3968 4454 2424 5910 6EE0 15226
NPV, = 4958 €

Table 20: NPV calculation for ZEP area (Kozani), in case of a 60kW charger, for Scenario B of NECP 2024

Scenario B 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 4 5 6 7 8 9 10
Initial investment
-30000
cost (€)
Operating cost (€) -939 -1208 -1476 -1879 -2899 -3382 -4026 -4670 -5314 -7139
Maintenance cost
(€ -400 -400 -400 -400 -400 -400 -3400 -400 -400 -400
Revenue (€) 3771 4848 5925 7541 11635 13574 16160 18745 21331 28656
Residual value (€) 6000

Net cash flow (€) | -30000 | 2431.22 | 3240.14 | 4049.06 | 5262.44 [8336.336 | 9792.392| 8733.8 |13675.21 | 15616.616 | 27117.272
NPV,,= 43943 €

Table 21: NPV calculation for Amyntaio, in case of a 60kW charger, for Scenario A of NECP 2024

Scenario A 2025 2026 | 2027 | 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 2 5 6 7 2 ) 10
Initial investment
cost (€) ~30000
Operating cost (€) 1744 | 2147 | 2550 | 3086 | -4348 | 4992 | 5636 | 644l 7246 9393
Ma'"ter['z;"c e cost -400 400 -400 ~400 -400 400 | -3400 | -400 ~400 -400
Revenue (€) 7002 | 8618 | 10234 | 12389 | 17452 | 20038 | 22623 | 25855 29087 37706
Residual value (€) 6000
Net cash flow (€) | -30000 | 4858 | 6071 7285 8903 | 12705 | 14646 | 13587 | 19014 | 21441 33912
NPV - 78580 €

Table 22: NPV calculation for Amyntaio, in case of a 60kW charger, for Scenario B of NECP 2024

Scenario B 2025 2026 | 2027 | 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 2 5 6 7 2 ) 10
Initial investment
cost (€) ~30000

Operating cost (€) 1879 | 2415 | 3086 | 3892 | -5636 | 6763 | -8051 | 9340 | -10789 14278
Ma'"ter['z;"c e cost -400 400 -400 ~400 -400 400 | -3400 | -400 ~400 -400

Revenue (€) 7541 | 9696 | 12389 | 15621 | 22623 | 27148 | 32319 | 37490 | 43307 57312
Residual value (€) 6000
Net cash flow (€) | -30000 | 5262.44 | 6380.28 | 8902.58 | 11329.34 | 16587.32 | 19984.78 | 20867.6 | 27750.42 | 32118.584 | 48634.544

NPV ;= 120004 €

Table 23: NPV calculation for ZEP area (Kozani), in case of a 150kW charger, for Scenario A of NECP 2024
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Scenario A 2025 2026 | 2027 | 2028 2029 2030 2031 3032 2033 2034 2035

Year 0 1 2 3 2 5 6 7 2 ) 10
Initial investment

-52000

cost (€)
Operating cost (€) 537 671 805 | -1074 | -1449 | 610 | -1932 | -2003 2415 3194
Ma'"ter[':;"ce cost ~600 ~600 ~600 ~600 ~600 600 | -5600 | -600 500 ~600

Revenue (€) 2155 | 2693 3232 4309 5817 6464 7757 8403 9696 12820

Residual value (€) 10400
Net cash flow (€) | 52000 | 1018 | 1422 1827 2636 3768 2254 224 5710 6630 19426

NPV, = -17211 €

Table 24: NPV calculation for ZEP area (Kozani), in case of a 150kW charger, for Scenario B of NECP 2024

Scenario B 2025 2026 | 2027 | 2028 2029 2030 2031 3032 2033 2034 2035

Year 0 1 2 3 2 5 6 7 2 ) 10
Initial investment

-52000

cost (€)
Operating cost (€) 939 | -1208 | -1476 | -1879 | -2899 | 3382 | -4026 | -4670 5314 7139
Ma'"ter[':;"ce cost ~600 ~600 ~600 ~600 ~600 600 | -5600 | -600 500 ~600

Revenue (€) 3771 | 4848 | 5925 7541 | 11635 | 13574 | 16160 | 18745 21331 28656

R | value (€) 10400

Net cash flow (€) [ -52000 | 2231.22 | 3040.14 | 3849.06 | 5062.44 | 8136.336 | 9592.392 | 6533.8 | 13475.21| 15416.616 | 31317.272
NPV,,= 21774 €

Table 25: NPV calculation for Amyntaio, in case of a 150kW charger, for Scenario A of NECP 2024

Scenario A 2025 2026 2027 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 4 5 6 7 8 9 10
Initial investment
-52000
cost (€)

Operating cost (€) -1744 -2147 -2550 -3086 -4348 -4992 -5636 -6441 -7246 -9393
Ma'"ter['z;”emﬂ 600 | 600 | -600 | -600 -600 600 | -5600 | -600 -600 -600

Revenue (€) 7002 8618 10234 12389 17452 20038 22623 25855 29087 37706
Residual value (€) 10400
Net cash flow (€) -52000 4658 5871 7085 8703 12505 14446 11387 18814 21241 38112

NPV = 56411 €

Table 26: NPV calculation for Amyntaio, in case of a 150kW charger, for Scenario B of NECP 2024

Scenario B 2025 2026 | 2027 | 2028 2029 2030 2031 3032 2033 2034 2035
Year 0 1 2 3 2 5 6 7 2 ) 10
Initial investment
-52000
cost (€)

Operating cost (€) 1879 | 2415 | 3086 | 3892 | -5636 | 6763 | -8051 | 9340 | -10789 14278
Ma'"ter['z;”emﬂ ~600 500 ~600 ~600 ~600 600 | -5600 | -600 ~600 ~600

Revenue (€) 7541 | 9696 | 12389 | 15621 | 22623 | 27148 | 32319 | 37490 | 43307 57312
Residual value (€) 10400

Net cash flow [€) | -52000 | 5062.44 | 6680.28 | 8702.58 | 11129.34 | 16387.32 | 19784.78 | 1B667.6 | 27550.42 | 31918.584 | 52834.544
NPV = 97835 €

Based on the results shown in Tables 15 -26, the investment in each case is considered to be
profitable, as the financial NPV is calculated > 0, excluding the case of the 150kW charger in ZEP area
(Kozani), for Scenario A of NECP 2024, as the NPV is calculated < 0. From a strategic planning
perspective, this investment supports multiple co  -benefits: reduced carbon emissions, visible public
leadership in clean mobility, alignment with regional and national decarbonization goals, and the
creation of reliable o perational models that can be replicated in other municipalities across Greece
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and the Mediterranean. By integrating charging infrastructure into active service bases and
allocating EVs to high -need public service departments, the Greek pilot ensures high asset utilization,
minimized downtime, and long -term economic returns. In concl usion, the investment in EV charging
infrastructure and fleet electrification in the Greek pilot areas is not only economically justified but
also delivers robust operational, social, and environmental value. The pilot confirms that even in
rural and semi -urban areas ? traditionally considered more challenging environments for EV
deployment ? the transition to low -emission mobility is both technically and financially achievable,
especially when infrastructure is deployed strategically and aligned with essential service delivery.

2.7.4. ICT Network Integration and Route Planning

The ICT (Information and Communication Technology) layer of the RuralMED project plays a vital
role in ensuring that electric mobility solutions deployed in rural and remote territories are not only
operationally efficient but also measurable, replicable,  and optimized for continuous improvement.
In the Greek pilot sites ? ZEP (Kozani) and the Municipality of Amyntaio ? ICT integration focuses on
three main pillars: (1) connectivity of charging infrastructure, (2) data acquisition and reporting, and

(3) route p lanning and fleet management optimization.

Solution overview

For each of the two pilot sites an electric vehicle (EV) was procured, namely the VOLKSWAGEN -ID.3
(E11) PRO ELECTRIC2023-ID.3 Life-5d (E123MJWO01). These EVs are monitored via the web for their
exact location, their consumed energy and their battery stat  us. Apart from the EVs, two electric
chargers have been procured for the project (one for each pilot site), namely the MC CHARGERS /
ORION mini 22kW / OM -22HG. The system consists of three main subsystems: (i) the backend
together with the Database, hoste d on a web server, (ii) the administrator's frontend, which is a web
application and (iii) the user's frontend, which is a mobile application.

More analytically:

1 The system backend communicates with each vehicle and receives the data of the electric
vehicles with appropriate authentication, through secure protocols, from the cloud. This
data is stored in the project database.

i The system functions are managed by an administrator (application and database
administrator) through the frontend web application. Through the web environment, the
administrator can add/remove cars, manage the routes that the vehicle can perform, as well
as the stops that are part of it and have the general supervision of the system.

1 Finally, as part of the project, a mobile application has been developed for drivers, with which
they can update vehicle information and record the routes they take.

The web server software, i.e. the web application, communicates with the driver's mobile application
in the vehicle and provides data/information for each electric vehicle.
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Solution analysis

1. Mobile application development

As part of the project, an Android mobile application has been developed which is available for free

and enables drivers to update vehicle information (updates on the charge level, kilometers traveled

and charges) and to record in detail the routes they ta ke so that detailed data can be collected.

In detail, the driver:

1 Initiates and records EV routes

Records vehicle information (current charge level, remaining kilometers)
Logs warning codes from a predefined list
Logs vehicle charging (duration and energy consumed)
Records events with the option to add the vehicleA

=A =4 =4 =4

2. Web application development

For the purposes of effective management of electric vehicles and charging stations, a web
application information system has been developed. The backend of this system communicates with
the driver's mobile application in the vehicle and receives the data of the electric vehicles with
appropriate authentication, through secure protocols. This data is stored in the project database.
The system's functions are managed by an administrator (application and database administrator)
through the frontend web applic ation. Through its web environment, the administrator can
add/remove cars and routes from the system, disable cars in case of a possible breakdown and have
general supervision of the system.

In detail, the administrator can:

1 Create, edit and delete electric vehicles

Preview latest position monitoring of vehicles
Create, edit and delete charging stations
Create, edit and delete routes
Create, edit and delete stops
Create, edit and delete repairs and damages

Preview the warning codes logged by the drivers

Preview the charging logs of the drivers.

Preview the miscellaneous event logs of the drivers.

Edit user profile

=A =4 =4 -4 -4 4 -4 -4 -4

The information systemAs purpose is to provide data t

3. APl usage

CIMNE, as a partner of the project, has implemented an APl which is used in order to send

information to their servers. This API is divided into 2 parts, namely i) the API which is used to send

charges data and ii) the APl which is used to send travel data via web requests.

4. Charges data

Un this part, CUMNEAs OCPP server APU is wused in orde
the EVs. The electric chargers use OCPP v1.6, which i s
service provided by CIMNE (ws://ruralocpp.cimne.com:8081/ ) to automatically send charging

sessions data.
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5. Travels data

Finally, in this p atpsg/ru@héddbbEchse.com/dwagger/UViRdéx  Jis used in

order to send the data of the travels conducted by the EVs. Thus, a web request is sent containing
data in a specific JSON format which is readable by the API at specific time intervals and this way it
is stored in the database.
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W 3. RURALMED MOBILITY PLATFORM AND ON -
DEMAND TRANSPORT TESTING

Key Functionalities of the Platform

The RuralMED Mobility Platform represents the digital core of the project, conceived to
integrate, monitor, and optimize electric mobility and on ~ -demand transport services across
rural Mediterranean regions. Its main purpose is to connect charging infrastr ucture, electric
vehicle fleets, and user interfaces within a unified, interoperable environment that
supports decision -making and facilitates the transition toward sustainable and inclusive
mobility models.

The platform is structured as a modular and scalable architecture that combines data

management, analytical tools, and visualization interfaces. It integrates real  -time data from

EV charging stations and shared vehicles, enabling continuous supervisionof t he net wor kAs
performance and supporting operational planning. Through a responsive web application,

accessible from both desktop and mobile devices, the system provides different access

levels for administrators, operators, and drivers, ensuring secure ma  nhagement of users,

assets, and mobility events. It gathers information such as charging sessions, routes,

energy consumption, and trip logs, generating indicators that help assess efficiency, usage,

and environmental impact.

From a technological standpoint, the platform follows open standards to guarantee
interoperability with existing and future systems. All charging stations communicate
through the Open Charge Point Protocol (OCPP 1.6 or higher), which allows remote
monitori ng, control, and reporting of charging activity. Data from electric vehicles and on -
demand transport operations are exchanged through RESTful APIs, enabling seamless
communication with regional ICT infrastructures and external Mobility -as-a-Service (MaaS)
platforms. This ensures full compatibility with different hardware suppliers and national or
cross-border data platforms, fostering replicability and long  -term sustainability.

Beyond technical connectivity, the platform also provides an operational layer for day -to-
day management. Fleet managers can visualize the position and state of vehicles, monitor
energy use, and detect anomalies or maintenance needs. Charging points can be
supervised remotely, ensuring continuity of service even in remote areas. Alerts and event
logs are automatically generated and stored in a centralized database, allowing traceability

and the creation of analytical reports that support evidence  -based decision-making at both
local and transnational levels.

The visualization tools integrated into the platform play a key role in transforming raw data
into actionable knowledge. Interactive dashboards and geospatial representations make it
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possible to analyze usage patterns, evaluate network performance, and plan
improvements in coverage or service frequency. This data -driven approach supports the
evaluation of Key Performance Indicators (KPIs) defined for each pilot, providing a
foundation for replication in other rural territories.

The RuralMED Mobility Platform embodies the concept of digital integration in rural
transport systems. It not only facilitates the technical operation of the pilots but also
promotes cooperation among partners, municipalities, and service providers. By ensu ring
interoperability, transparency, and data accessibility, it contributes to building a shared
knowledge base that can guide future investments in electromobility and sustainable
transport across the MED area.

Interoperability requirements

Interoperability stands at the core of the RuralMED Mobility Platform, ensuring that all pilot
sites, infrastructures, and data services can operate within a common digital ecosystem
regardless of their local specificities. The platform has been designedt o integrate a wide
variety of hardware and software components ? charging stations, electric vehicles,
sensors, and management systems ? under a set of open standards and shared
communication protocols. This approach guarantees technical consistency, scalabili  ty, and
replicability across all Mediterranean pilot regions.

All electric charging stations deployed under the project comply with the Open Charge Point
Protocol (OCPP 1.6 or higher), enabling standardized bidirectional communication with the
platform. This protocol supports essential functionalities such as user au thentication,
energy metering, session management, and remote control of charging events. Where
applicable, the Open Charge Point Interface (OCPI) is adopted to ensure cross -platform
compatibility and potential integration with external e -mobility service providers. These
standards make it possible for chargers from different manufacturers to operate
seamlessly within the same ICT environment, minimizing vendor lock -in and future -
proofing the system.

Data interoperability extends beyond the charging infrastructure to include fleet
monitoring systems and shared mobility services. The platform uses RESTful APIs based on
JSON structures to exchange operational data between regional systems and the central
RuralMED ICT hub hosted by CIMNE. These APIs allow the automated transfer of
information related to vehicle status, routes, charging events, and user interactions,
supporting consistent monitoring and evaluation across pilot sites. All regional partners
can thus contribute to a unified dataset, which feeds performance indicators and
comparative analytics for project -wide assessment.
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In terms of information security and privacy, the system fully complies with the General
Data Protection Regulation (GDPR) and related EU directives on data handling and user
consent. Personal and operational data are stored in encrypted form, and access i S
managed through secure authentication layers. The platform ensures traceability and
auditability of data transactions, establishing a transparent framework for accountability
among project partners.

Energy and communication interfaces have also been standardized to facilitate integration

withsmart-gr i d environments. The platformAs design an
ISO 15118 implementations, which enable vehicle -to-grid (V2G) communication and

dynamic load management. In parallel, geospatial data and metadata produced by the

pilots follow INSPIRE Directive principles, ensuring that they can be easily visualized,

reused, and shared in regional planning tools and GIS applications.

Ultimately, the interoperability framework developed within RuralMED provides the
foundation for a transnational ecosystem of rural e -mobility. By adhering to open
communication standards, secure data -sharing mechanisms, and harmonized monitoring
procedure s, the project ensures that each pilot contributes not only to local improvements
but also to a collective knowledge base capable of supporting future expansion and
integration into broader Mobility -as-a-Service networks across the Mediterranean area.

Testing and Validation

The testing and validation phase of the RuralMED Mobility Platform will be carried out once

the pilot deployments are fully operational and sufficient data have been collected under
Work Package 3. Its main objective will be to verify the technical perform  ance,
interoperability, and reliability of the platform and associated infrastructures, ensuring that

they meet the expected standards and operational objectives defined during the
preparation phase.

Testing will be conducted progressively, beginning with the verification of communication
between the local infrastructures and the central ICT platform. These trials will confirm that

all systems correctly transmit and process operational data such as cha rging sessions,
vehicle usage, and connectivity status. Particular attention will be given to assessing
network stability and data reliability in rural environments, where communication
conditions may vary depending on local infrastructure.

Once connectivity and data exchange are validated, functional testing will focus on the
integration between the platformAs web interface
vehicles and charging points. This stage will evaluate the accuracy, consistency , and

timeliness of the information displayed, including the monitoring of charging activity, route

tracking, and fleet status under real conditions. The objective will be to ensure that the
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platform provides reliable and coherent data to support operational management and
decision -making across all pilot sites.

The analysis of the test results will be carried out collectively by the project partners to
produce a consolidated evaluation of system performance and interoperability. The
indicators to be assessed will include system reliability, data synchronization, charging
efficiency, and service availability. The outcomes will guide future optimization measures
and support the refinement of the platform before its replication or large -scale deployment
in later stages of the project.

In addition, the validation process will include checks related to cybersecurity, data
protection, and compliance with European regulations. Secure communication, user
authentication, and the protection of operational and personal data will be verified to

ensure full conformity with EU requirements. Energy management and system stability will
also be monitored to confirm safe and efficient operation under variable grid conditions.

Overall, the testing and validation phase will demonstrate that the RuralMED Mobility
Platform functions as an integrated, interoperable, and reliable digital ecosystem. The
knowledge gained from this process will guide the fine  -tuning of both the platform  and the
pilot infrastructures, ensuring that the final solution is robust, adaptable, and ready for
replication across rural and Mediterranean territories.
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W 4. JOINT METHODOLOGY FOR PILOT
IMPLEMENTATION

The Joint Methodology for Pilot Implementation establishes the common framework that ensures
coherence, comparability, and interoperability across all pilot activities carried out within the
RuralMED Mobility project. It defines the technical, operational, = and digital principles that guide the
deployment of electric vehicle charging infrastructure and the integration of data flows into the
RuralMED ICT platform.

This methodology harmonizes national approaches while allowing flexibility for regional adaptation,
ensuring that each pilot contributes to a shared transnational knowledge base. It covers the end -to-
end process ? from site selection and grid connectionto  ICT integration, monitoring, and evaluation
? thus enabling a consistent implementation model across Mediterranean rural territories. The
following sections detail the data acquisition mechanisms, connectivity standards, and compliance
requirements that f orm the backbone of the RuralMED pilot framework.

Charging Stations Data Acquisition Mechanisms

The direct OCPP method, although it offers the maximum level of interoperability, is not expected
since most of the local charging stations will be connected to third  -party provider software via the
Open Charge Point Protocol (OCPP), ensuring seamless comm unication and management through
these external platforms. However, the RuralMED ICT platform will also implement the server -side
component of the Open Charge Point Protocol and allow regions that prefer to connect their
charging stations directly to the R uralMED platform to do so, offering them flexibility and greater
control over their charging infrastructure management, should they choose not to rely on external
providers.

The preferred method for data acquisition on the RuralMED ICT platform is through an API,

which allows for automatic, real -time data collection from charging stations and EV fleet
management systems. This ensures continuous and seamless data integration, reducing the need
for manual intervention.

However, as a minimum requirement, all systems must provide an export mechanism that

enables periodic manual uploads of data to the platform. This fallback option ensures that
regions without automated systems can still participate by regularly updating their usage data
through manual uploads.

Direct OCPP Connection (Not expected)

Charging stations must be compatible with either 1.6, 2.01 or 2.1 version of OCPP and should be
configured to connect to CIMNE's ICT platform server IP to enable direct access to the charging
stations via OCPP. Charging stations must be connected to a secure network that allows continuous
and reliable communication with the ICT platform server.
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Choosing this mechanism will enable the following functionalities of the ICT platform: Real -time
monitoring of charges performed, Real -time monitoring of energy consumption, ability to start and
stop charges and retrieval of historical charging data.

AP with Automatic Integration (Preferred Method)

The APlbased data acquisition is the preferred method for integrating local charging stations with
the RuralMED ICT platform, ensuring seamless data exchange. This method enables automatic
data collection and immediate availability of key performance metr ics, reducing the need for
manual processes. Regions that implement this method benefit from enhanced operational
efficiency and greater insight into the performance and usage of their EV infrastructure. For areas
where an API integration is not immediatel vy feasible, the platform will offer fallback options, such
as manual data uploads, but APl -based integration remains the optimal solution for automated,
efficient data management.

To ensure flexibility and full integration with various infrastructure systems, the RuralMED ICT
platform will be able to provide an API for charging station providers to send data, as well as have
the capability to make periodic calls to an API provided by the charging station provider for data
retrieval.

API Provision by the Platform:

The platform will offer an API endpoint that allows charging stations or their management systems
to push data directly to the platform inreal  -time. This will be the preferred method for ensuring
seamless and automated data collection. The platform's APl will support the following functions:

1 Submit Meter Values:  Charging stations can send energy consumption data per session.

I Status Updates: Regular status checks (e.g., available, occupied, or error) can be sent to
keep track of the operational status of the stations.

1 Session Management: Data on start and stop transactions will be collected for each
charging session, ensuring full tracking of usage patterns and energy flow.

API Calls to Station Providers:

In cases where the charging station provider manages the data collection and doesn't have the

possibility to push the data directly, the RuraIMED platform will be capable of periodically calling

the providerAs APU to pul |l willalowtheplatformdat a. Thi s functi c

1 Request Meter Values: Retrieve data on energy consumption, session duration, and
charging station status.

1 Sync Status and Fault Information: Ensure that the platform receives up -to-date
information on the operational status of all connected stations.

1 Request Transaction Details: Access  : Detailed data on the start and stop of sessions,
including user and vehicle identifiers.

1 Synchronization and Scheduling: To ensure accurate and up -to-date data, the platform
will be configured to make scheduled API calls at regular intervals, such as every 15
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minutes or hourly, depending on the infrastructure's configuration and operational needs.
This will help regions without real -time integration still maintain effective data collection.

By supporting both outbound API provision and inbound periodic API calls, the platform ensures

that data flows smoothly and efficiently, regardless of the technical capabilities of the charging

station providers. This dual capability maximizes flexibility =~ and ensures comprehensive monitoring
of both the infrastructure and fleet performance.

Manual Data Acquisition (Fallback Method)

In cases where API integration is not feasible, the platform will support a manual export/import
mechanism for fleet data. This method requires periodic data exports from the EV fleet management
software in a compatible format, followed by manual uploadst o the RuralMED ICT platform

The platform will also adopt the data format defined in the Open Charge Point Protocol (OCPP) as
the recommended standard for manual data exchange. CSV, XML and JSON formats will be allowed
as container for the data. Files must be transferred to a secure s erver accessible by CIMNE's ICT
platform that will include mechanisms to validate the integrity and accuracy of the exported data.

Data Format and Structure:

The platform will adopt the data structure defined in the Open Charge Point Protocol (OCPP),
either in JSON or XML format, as the recommended standard for data exchange. OCPP is widely
recognized in the EV infrastructure industry making it the ideal choice for facilitating
communication between charging stations and management software.

The information included in the data transactions will include crucial information such as energy
usage per charging session, session duration, charging station status and fault and maintenance
notifications.

For data acquisition from EV charging stations, following OCPP (Open Charge Point Protocol)
standards is crucial to ensure smooth communication between the RuralMED ICT platform and the
charging stations. Below are the key transaction types ? Meter Values, Status Updates, and
Session Management ? along with their technical data structure based on OCPP (version 1.6 and
2.0.1) specifications.

Meter Values

The Meter Values transaction provides the platform with detailed information about the energy
consumption during a charging session. Each meter value typically includes timestamped
information for energy delivered (in Wh or kWh), providing crucial data for billing, perfor mance
monitoring, and energy usage analysis.

Data Structure :
1 connectorld : (integer) The connector's unique identifier at the charging station.
9 transactionld : (string) Unique ID for the charging session.
1 timestamp : (datetime) The precise time when the meter value was recorded.
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1 meterValue : (array of objects) Each object represents a data point, such as the current
energy reading. This includes:

sampledValue : (array) Contains the individual meter values recorded. Each value includes:
value : (decimal) The actual meter reading (e.g., 15000 Wh).

unit : (string) The unit of the meter value, typically "Wh" or "kWh".

context : (string) Defines the context of the sampled value, such as "Sample.Periodic" or
"Transaction.Begin".

1 measurand : (string) Describes the type of value, such as "Energy.Active.Import.Register".

=A =4 =4 =4

Example :
{
"connectorld"” D1,
“"transactionld” . "ABC123",
“timestamp" : "2024 - 09- 21T14:00:00Z"
"meterValue" : |
"sampledVvalue" : |
{
"value" : "15000" ,
"unit"  : "Wh",
"context" : "Transaction.Begin" ,
"measurand” : "Energy.Active.Import.Register"
}
]
}
]
}

Status Updates

Status Updates inform the platform of the current operational state of each charging station. It
allows for real -time monitoring of availability, faults, and other key indicators that help manage
station utilization and maintenance.

Data Structure

1 connectorld : (integer) Unique identifier for the charging connector reporting the status.

status : (string) The current status of the connector (e.g., "Available”, "Occupied”, "Faulted").

1 errorCode : (string) If applicable, the error code that indicates what went wrong (e.g.,
"ConnectorLockFailure").

1 info : (string, optional) Additional error information, if available.

1 timestamp : (datetime) The time the status was recorded.

==

Example :

{
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"connectorld"” D1,

"status" : "Occupied"

"errorCode" : "NoError" ,

"timestamp" : "2024 - 09-21T14:05:00Z"

Session Management

Session Management transactions handle the initiation and closure of charging sessions. These
transactions include key information like the energy delivered, session duration, and vehicle or user
identifiers. This data is essential for billing, reporting, and managing user accounts.

Data Structure
StartTransaction

connectorld : (integer) The specific connector initiating the session.

idTag : (string) The unique identifier of the user or vehicle starting the session.
timestamp : (datetime) The start time of the session.

meterStart : (integer) Initial meter reading (in Wh or kWh) when the session starts.
reservationld : (optional) If the connector was reserved beforehand, this ID would be
included.

=A =4 =4 4 4

Example (Start Transaction):

{ "connectorld"” o1,
"idTag" : "USER123",
"timestamp" : "2024 - 09- 21T14:00:00Z"
"meterStart” : 0,
"reservationid" : null
}
StopTransaction
i transactionld : (string) Unique ID assigned at the start of the session.
1 idTag: (string) The identifier of the user or vehicle that completed the session.
1 timestamp : (datetime) The time the session ended.
1 meterStop : (integer) Final meter reading at the end of the session.
1 reason : (optional) Reason for ending the session (e.g., "Local" for user -initiated or

"EmergencyStop").

Example (Stop Transaction):

{
"transactionld" . "ABC123",

"idTag" : "USER123",

"timestamp" : "2024 - 09-21T15:00:00Z2" ,
"meterStop" : 15000,

"reason” : "Local"
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These structures can be directly mapped to the APl endpoints, allowing for easy data collection and
management, which is crucial for effective monitoring and decision -making in the RuralMED
Mobility project

EV Fleet Data Acquisition Mechanisms

To ensure comprehensive data collection from the  EV fleets involved in the RuralMED project, the
platform will support two main methods for acquiring data:

API with Automatic Integration (Preferred Method)

The preferred method for data acquisition is through an API that allows for real -time and

automated data synchronization between the EV fleet management systems and the RuralMED ICT

platform. This ensures continuous and seamless data flow without manual in tervention. This

method reduces the need for manual data handling and ensures that fleet data is always up to

dat e, providing a holistic view of both the charging ¢

The key features of this approach include:

1 Real-time data collection : Automated API calls can retrieve data such as vehicle location,
battery levels, energy consumption, usage patterns, and operational status.

i Standardized format : The platform will adopt a standardized data format, similar to the
OCPP for charging stations, ensuring interoperability and consistency across different fleet
management systems.

9 Bidirectional communication : The API will allow not only data acquisition but also
feedback mechanisms, enabling actions such as scheduling or sending operational
commands to the fleet management system.

Key data points that will be collected include: battery status and charging needs, vehicle location
and movement tracking, fleet usage statistics, including mileage and energy efficiency and

diagnostics and maintenance alerts.

Manual Data Acquisition (Fallback Method)

In cases where API integration is not feasible, the platform will support a manual export/import
mechanism for fleet data. This method requires periodic data exports from the EV fleet

management software in a compatible format, followed by manual uploads t o the RuralMED ICT
platform. Key aspects include:

1 Scheduled exports : Fleet managers will be responsible for exporting data at regular
intervals (e.g., daily or weekly) in a predefined format (CSV, XML, JSON).
1 Import functionality ~ : The platform will provide an easy -to-use interface for uploading the
data files, ensuring they are processed and integr
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1 Data validation : Upon import, the platform will perform automatic validation checks to
ensure data accuracy and completeness before it is integrated into the system.

While this method requires more manual effort, it ensures that regions or fleet management
systems that cannot implement automatic API integration can still contribute meaningful data to
the platform.

By offering these two options, the RuralMED ICT platform ensures flexibility in how fleet data is

collected, while encouraging automation through API integration for optimal data flow and system
performance.

Data Format and Structure:

For EV fleet data acquisition, we need to define a custom data structure that supports real -time
monitoring and management of electric vehicles (EVs). While OCPP is a common reference for
charging stations, fleet data requires a more tailored structure tha t includes tracking vehicle usage,
energy efficiency, location, and other performance indicators. Below is a proposed data structure to
capture key information for integration with the RuralMED ICT platform.

Vehicle Status Updates
This transaction provides real -time information about the operational state of each EV in the fleet.
It includes key metrics such as location, battery status, and any active warnings.

Data Structure :

1 vehicleld : (string) Unique identifier for each EV in the fleet.
timestamp : (datetime) The time the status was recorded.
91 location : (object) Contains geographical data, including:
o latitude : (decimal) Current latitude of the EV.
0 longitude : (decimal) Current longitude of the EV.
1 batteryStatus : (object) Details about the vehicle's battery status:
o batteryLevel : (percentage) Current battery level, typically expressed as a
percentage.
o0 rangeRemaining : (integer) Estimated range remaining (in kilometers or miles)
based on the current charge level.
9 status : (string) Operational status of the EV, such as "In Service", "Charging", "ldle", or
"Faulted".
1 warningCodes : (array of strings) Any warnings or error codes related to vehicle
performance.

=

Example:

{
"vehicleld " "EV123",

"timestamp": "2024 -09-21T12:30:00Z",
"location”; {
"latitude": 41.40338,
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"longitude": 2.17403
}

batteryStatus": {
"batteryLevel": 85,
"rangeRemaining": 120

}

: tatus": "In Service",
"warningCodes": ['BatteryTemperatureHigh"]

}

Trip and Usage Data

This transaction captures details of individual trips made by each EV in the fleet, providing insight
into usage patterns, energy efficiency, and driving behavior.

Data Structure

vehicleld : (string) Unique identifier for the EV.

tripld : (string) Unique identifier for the trip.

startTime : (datetime) Time the trip started.

endTime : (datetime) Time the trip ended.

distanceTraveled : (decimal) Total distance traveled during the trip, in kilometers or miles.
energyConsumed : (decimal) Energy consumed during the trip, typically in kWh.
averageSpeed : (decimal) Average speed during the trip, in kilometers per hour or miles
per hour.

1 tripType : (string) Type of trip, such as "Delivery”, "Service", or "Commute".

=A =4 =4 -4 -4 -4 -4

Example:

{
"vehicleld": "EV123",

"tripld": "TRIP456",

"startTime": "2024 -09-21T08:00:00Z",
"endTime": "2024 -09-21T08:45:00Z",
"distanceTraveled": 35.5,
"energyConsumed™: 12.5,

"averageSpeed": 47.3,

"tripType": "Delivery"

Maintenance and Diagnostics

This transaction tracks maintenance and diagnostic data for each EV in the fleet, providing insights
into vehicle health and potential issues.

Data Structure :

vehicleld : (string) Unique identifier for the EV.
timestamp : (datetime) Time the maintenance or diagnostic information was recorded.
odometerReading : (integer) The current odometer reading (in kilometers or miles).
diagnosticCodes : (array of objects) Each object represents a diagnostic code, including:
0 code: (string) Diagnostic trouble code (DTC) for the vehicle.
o description : (string) Description of the issue associated with the code.

=A =4 -4 A
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1 scheduledMaintenance : (object) Contains details on upcoming or past maintenance
tasks:
0 maintenanceType : (string) Type of maintenance (e.g., "Tire Rotation", "Battery
Check").
0 dueDate : (datetime) Scheduled date for the maintenance task.

Example:
{
"vehicleld " "EV123",
"timestamp": "2024 - 09-21T10:00:00Z",

"odometerReading": 35000,
"diagnosticCodes": [
{
"code": "POASO",
"description": "Replace Hybrid Battery Pack"

}

scheduledMaintenance": {
" maintenanceType": "Tire Rotation",
"dueDate": "2024 - 10- 01T09:00:00Z"

]

Charging Session Data

This transaction captures data specific to the charging sessions of EVs within the fleet, similar to
the charging station data but from the vehicle's perspective.

Data Structure :

vehicleld : (string) Unique identifier for the EV.

chargingSessionld : (string) Unique ID for the charging session.

startTime : (datetime) Time the charging session started.

endTime : (datetime) Time the charging session ended.

energyConsumed : (decimal) Energy consumed during the charging session (in kWh).
chargingStationld : (string) Identifier of the charging station used.

= =4 =4 4 A

Example:

{
"vehicleld": "EV123",

"chargingSessionld": "CHARGE789",
"startTime " "2024 -09-21T09:00:00Z",
"endTime": "2024 - 09-21T11:00:00Z",
"energyConsumed": 30.5,
"chargingStationld": "STATIONOO01"
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Compliance with European Standards

Bidders must ensure that all charging stations and associated systems comply with the following
relevant European and international standards:

Legal Standards:

¥  Directive 2014/94/EU  on the implementation of alternative fuels infrastructure.
Directive 2007/46/EC  on the approval of motor vehicles and their trailers.
Directive 2009/28/EC  on the promotion of the use of energy from renewable sources.
Directive 2012/27/EU  on energy efficiency.

]

Technical Standards:
¥ |EC 62196-1: Plugs, socket-outlets, and vehicle connectors - Conductive charging of electric
vehicles - General requirements.
¥ |EC 62196-2: Plugs, socket-outlets, and vehicle connectors - Conductive charging of electric
vehicles - Dimensional interchangeability requirements for AC pin and contact -tube

accessories.

¥ |EC 62196-3: Plugs, socket-outlets, and vehicle connectors - Conductive charging of electric
vehicles - Dimensional compatibility and interchangeability requirements for DC and AC/DC
pin and contact -tube vehicle couplers.

¥ |EC 61851-1: Electric vehicle conductive charging system - General requirements.

¥ 1SO 15118-1: Road vehicles - Vehicle to grid communication interface - General information
and use -case definition.
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