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Executive Summary
Main objective of this docoument is to structure the running fleet portfolios in the various
regions and countries including the collection of data which are accessible and valuable for the
ELECTRIFIC and to provide fleet and EV data sets generated by preliminary and current
experiments and real-life scenarios.
The collected data are a reliable data base incorporating several fleet, user, country and region
specifics.
The final data collection combines real-life fleet parameters in Czech Republic, Spain and
Germany.
In the result of this task a data framework to be incorporated into the data collector for
a) the grid information model
b) the car and driver information models has been established, tested and verified
The data base allows hypothesising for related work packages. In the result experiments will
be set-up accordingly.
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INTRODUCTION
Purpose and organization of the document
This is the first document released by Electrific WP8 - Trials technology and data assessment
which main purpose is validation of the research outcomes of the technical work packages.
The Content of this document is the result of activities performed in this work package (Task
8.1). Activities focused on assessment of the available capabilities to support applications and
services inside three test sites in the area of E-WALD (Bavaria, Germany), E-Šumava (Czech
Republic) and Barcelona (Spain). The result of this task will help WP2, which main focus lies
in Scenarios, Requirements and Metrics definition, to have better aligned and more generic
scenarios.
A major task in order to create this deliverable is to collect a set of technical specifications with
respect to computational environments, frameworks and other systems involved in this project.
Collected information is kept inside this document and will be later used in WP3 to select the
appropriate integration technologies to develop the technical solution.

Scope and audience
This deliverable is considered as a public document to the Electrific project. Outcomes of this
deliverable are important for participants of the following project Work Packages: WP2, WP3,
WP4, WP5, WP6, WP7, WP9 and WP10.
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E-WALD TRIAL
Introduction
The E-WALD project - Electromobility in the Bavarian Forest - is a compound project under the
leadership and coordination of the Deggendorf Institute of Technology (DIT) in collaboration
with industrial partners and public sector that has been initiated by the Bavarian Ministry of
economics in accordance with the future strategy for Bavaria and the objective to advance
electromobility in Bavaria and support the Bavarian Forest as technology region.
Covering an area of 7.000 km2 in six rural districts in Lower Bavaria E-WALD is the largest
demonstration project of electromobility in Germany.
The E-WALD GmbH has been founded in 2012 within the framework of the E-WALD project
and provides nationwide products and solutions for the growing market of electric mobility. The
company cooperates with local partners; used electricity is produced by renewable energy
sources.

Figure 1. A part of the E-WALD EV-fleet.
Through the mobility card access E-WALD customers can use EVs of the E-WALD fleet and
have access to more than 10,000 vehicles as E-WALD GmbH cooperates with various fleet
partners. The E-WALD products and solutions are used in 26 counties and six federal states.
These products and solutions expand the mobility services in rural areas and complement the
public transport. The E-WALD GmbH relies on a covered expansion of charging stations and
mobility services, such as eCarsharing and long-term rental of electric cars. The aim is to
strengthen the rural areas through a dense network of charging stations and the provision of
appropriate vehicle technology and to turn a significant number of secondary cars into EVs
and thereby contribute to reducing CO2 emissions. By linking with existing public transport
services cross-connections are created to promote the mobility of tourists and locals. Therefore
the E-WALD GmbH cooperates with local authorities and private partners.
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On a daily basis, the company’s technicians and staff confront the
challenges of the market, in order to continuously develop solutions which
will guarantee success of the company and to take forward the success of
electromobility in general. Many years of expertise in the field of
electromobility – and, not least, experience of the employees in a multitude
of practical applications regarding EV mobility and charging issues – help
to meet these future challenges. The company’s strategy was honored this
Figure 2. Logo

year by the conferment of the „Top Innovator 100“ award.

of the Top 100
Award.
The main task will be to create and manage several tests and trials with
different objectives that can be specified accordingly and are based on different testbeds,
certain parameters as battery health (SOH), charging schedule and incentive motivations.
Here are the main objectives:
-

Explore SOH depending on conductive and inductive fast charging

-

Explore SOH depending on different charging standards and cycles

-

Improve grid stability by smart charging and individual load distribution

-

Trial: specifics of car sharing versus rental EV use

-

Explore the incentive impact on private, public and commercial EV fleet users

-

Explore changing locations and incentive impacts

-

Explore cross-border charging behavior and touristic specifics (III. E-Šumava)

The trial results should be used to develop novel multi-EV travel planning and charging
capacity allocation techniques. Employing the latest approaches from the field of multi-agent
systems (in particular multi-agent planning and market-based resource allocation), the
developed techniques will allow simultaneously coordinating EV travel planning and charging
capacity allocation among multiple EVs.
This will enable EV travel and charging plans to be orchestrated among multiple EVs, leading
both to the improved allocation of EV charging capacity (from the perspective of the grid) and
to more convenient travel plans (from the perspective of EV users) than is possible with the
existing approaches that treat these two problems largely as independent. Although integrating
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planning and resource allocation is an extremely challenging problem, it has been recently
successfully solved for a number of specific multi-agent problems, and in ELECTRIFIC these
solutions will be extended and adapted to the very important case of electromobility.
Therefore, the result of the different trials should ideally permit a basic statement with what
means and capabilities a battery-friendly and grid-friendly charging behavior can be induced
or rather supported. What kind of trial-proven strategies, methods, and tools do exist
respectively must be found for this technical controlling.

Infrastructure and Architecture
As an established service provider in the field of electromobility, the E-WALD GmbH in
cooperation with the DIT, has a skilled team with the required knowledge and necessary
facilities and equipment for all the planned trials. Furthermore due to the fact of the
longstanding cooperation with the DIT and resulting from experience and testing gained
through joint projects - like E-WALD, M.O.V.E. and other national projects - a rich wealth of
experience exists, around all needs in such projects.

Figure 3. A part of the E-WALD EV fleet in Teisnach, Germany.

Generally the E-WALD GmbH infrastructure is built on four pillars: operational fleet
management, a broadly implemented charging infrastructure, a wide customer base and well
established logistics. This linkage will ensure that variously defined trial scenarios can be
implemented immediately.
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EV fleet infrastructure

Since 2013 the number of EVs built up to 200 cars and grew constantly. Because of the various
utilization concepts there is also a great range of 19 different car models in the fleet.
II.2.1.1

Car models

The different car models are:






Sports car


Tesla Roadster



Tesla Model S

Vans:


Renault Kangoo



Peugeot Partner



Citroen Berlingo



Nissan eNV200

Compact car


Nissan Leaf



Mitsubishi i-MiEV



Smart electric



Renault Fluence



Peugeot iOn



Renault ZOE



Renault Twizy



BMW i3



VW e-Golf
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VW eUp

Hybrids


Opel Ampera



Mitsubishi Outlander



VW Golf GTE



VW Passat GTE

Figure 4. An example of an E-WALD eCarsharing-station at a public railway-station.
You can find more detailed information about the actual fleet on our company homepage
(www.e-wald.eu).
II.2.1.2

eCarsharing

With over 100 eCarsharing stations E-WALD relies on a
sustainable

and

ecological

mobility

solution,

by

combining environmental EV’s and electricity from
renewable sources.
The principle of eCarsharing is surely well known and
needs no explanation. Included in the exclusive timebased rentals are all costs such as insurance,
maintenance and other operating costs. In contrast to

Figure 5. An E-WALD

other car rental companies, the E-WALD rental includes

eCarsharing-station at a public

also the „fuel“for your journey. An easy and cost-effective

car-park.

way of mobility - without any carbon footprint. In addition
to the „normal“ carsharing, we also offer further special sharing-products like commuter-,
citizen-, hotel-, employee- and project eCarsharing concepts.
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Long-term rental

One of the first experiences in E-WALD GmbHs interaction with customers and through several
fairs, events and offered test drives is, that a few minutes of seat time is usually enough to
convince people that EVs are the way to go. So the good news is that most people will be
fascinated by driving these cars. The bad news is that they do not consider driving these cars
for a longer period of time, and it's due to a familiar electric car sticking point: range anxiety.
In the light of these experience it has been decided to offer in a first step - before the
eCarsharing-procedure was implemented - a classic long-term rental for customers. A
constantly growing number of customers took advantage of this offer during the last past years.
The basic idea is that the customers have the time to try out, if this EV fits in her/his life or if
she/he is willing to change some aspects of her/his life. So up to now hundreds of customers
benefit from this offer and long-term rental is still an important activity for the company. The
customer composition in this business unit has a wide range of categories, such as companies,
private individuals, associations, real estate owners, care services, energy suppliers and many
more.
II.2.1.4

Public transport

Because of the shareholding of the german federal railway (Deutsche Bahn) and other local
transport operators, the company has a strong interest to combine the public transport with our
mobility products. For example, there are several projects with the collaboration between
different railway services and the eCarsharing-fleet to give the travelers the opportunity for „the
last mile“.
Also, the company’s M.O.V.E. project shall strengthen the local public transport system. The
objective is to provide mobility on the interchange or final stations, create cross connections
und guarantee mobility at off-peak times. This project is expected to increase also the region’s
attractiveness for tourists.
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Scientific work

The DIT has installed Android tablet computers in
combination with Inatronic DriveDeck CAN-bus adapters
within currently (October 2016) 57 of the cars of E-WALD
GmbH, cf. Table 1. The tablet computers have two main
purposes: 1) Collect GPS position data of the vehicles
together with CAN bus data (via the Inatronic adapter) and
send this data to a central server; 2) Support the driver with
additional information such as estimated remaining driving
range or location and status of charging stations. These

Figure 6. The tablet shows

purposes are provided by

charging stations, which are

an

application

called

located to the EV.

InCarApp that has been,
and still is, developed at DIT. For further details about this
software solution, see II.5.2.1. The tablet computers are
permanently installed and powered by the car’s 12V cigarette
lighter socket. The spacial distribution of cars equipped with
Figure 7. An onboard-tablet

tablets is given by Figure 7.

within an E-WALD EV using
the InCarApp.
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Table 1. An overview of the current assignment of cars equipped with tablets to different
usage scenarios.

The Table 1 gives an overview of the current (October 2016) assignment of cars equipped with
tablets to different usage scenarios. Within the currently ongoing project E-WALD, the
installation of tablet computers in combination with Inatronic adapters still continues and it is
expected that by end of 2016 altogether 96 electric vehicles will be equipped with this solution.
As of October 2016, most vehicles are equipped with Asus NEXUS 7 tablets. Starting October
2016, TomTom BRIDGE devices will be installed in the remaining, approx. 40 more EVs that
are designated for research purposes.
II.2.1.6

Issues

DIT encountered mainly the following problems with the hardware setup:
-

Some drivers deactivate or remove the tablet for different reasons. These cases are
rare and usually can be solved by calling a responsible person

-

Sometimes the power supply loosens and a tablet battery empties. This issue is
monitored and detected early, however it can take some time (up to several weeks)
for a field operator to drive to the respective car and solve the issue
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For reasons currently unknown, the Inatronic adapters sometimes hang up and must
be reset manually. DIT has been observing this problem since August 2016, and so
far this happens on average to about three adapters per month. Given the character
of the trials, this should however not be an issue for ELECTRIFIC

-

During periods of very hot or very cold days, several tablets stopped working due to
interior temperatures below 0°C or above 50°C (which is easily reached if the car is
exposed to direct sun). Consumer type tablet computers are simply not built for those
temperature ranges. DIT is confident that these problems will not occur with the new
generation of TomTom BRIDGE hardware which has specifically been designed for
those usage scenarios

-

From a tablet-users perspective, the position of the tablets inside the vehicles is often
not optimal, because the tablet is practically out of sight. This location is the necessary
compromise of a very wide range of different and often conflicting installation
requirements. However, it is possible to locate the tablets in a more visible way for
the selected user groups that will participate in the trials

II.2.2

Charging station infrastructure and network

As a fact, nearly 95% of electric car charging is done at home. There are a couple of common
ways to charge at home. One is to simply plug into a standard electricity outlet. All electric cars
have what is termed an “onboard charger” in the car itself. So, everything that is needed is to
use the charging cord one gets with the car to connect the car to a source of electricity.
However, simply plugging into the wall won’t charge an EV very fast – it will just add about 10
to 15 km of charge or driving range in one hour of charging. To be able to charge faster
probably a public charging station is needed.
The E-WALD GmbH currently operates more than 200 publicly accessible charging stations
with 750 charging points. For every charging station, there are two reserved parking spaces
allocated. Our charging station network expands up to over 7,000 km2 in the project area and
nearly 20,000 km2 allo ver Bavaria. The number of charging locations will further increase at
least up to 250 stations by the end of 2017.
In the fast-growing charging solution market, the company works together with various
manufactures and can thus choose an optimal solution which suits to the needed
requirements.
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-

Tritium Veefil (AC/DC up to 50 kW)

-

ABB (AC/DC up to 50 kW)

-

e8energy (AC/DC up to 50 kW)

-

Technagon/Veniox ( AC 3 - 22 kW)

-

Rohde&Schwarz ( AC 3 - 22 kW)

-

ICU ( AC 3 - 22 kW)

-

ecotab ( AC 3 - 22 kW)
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Figure 8. Example of E-WALD’s charging
stations.

Needless to say that not all EVs are created equal as well as not all EV onboard chargers are
created equal. For this reason, it is necessary to provide and combine a wide range of different
charging systems. Our charging infrastructure combines the following different types of
charging technology: CCS fast charging, CHAdeMO fast charging, Typ2 charging, Typ1
charging and the F1 standard.
That said, some types of chargers are much faster than others. Most abundant are “level 2”
chargers that charge your car at about the same rate as a home „wall-box“ (22 kW). But there
are also DC fast chargers that charge much faster. They are technically called CHAdeMO
and CCS-Combo.
Level 1 and level 2 chargers provide AC electricity to your car via your onboard charging while
DC faster chargers bypass the onboard charger and provide DC electricity to your battery via
a special charging port. At the moment, Typ 1 chargers have a max power output of 3,7 kW
and Typ 2 chargers have a max power output of 22 kW.
II.2.2.1

CHAdeMO

These DC fast chargers are much more common than CCS-Combo fast chargers at the
moment. They work with the most popular electric car in the world, the Nissan LEAF, and are
installed at 18 locations of our charging network. Aside from the LEAF, other cars that can use
them are the Mitsubishi i-MiEV, Kia Soul EV, Citroen Berlingo and (with an adaptor) Tesla
Model S. At the moment, CHAdeMO fast chargers have a max power output of 50 kW.
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CCS-Combo

Figure 9. An overview of the E-WALD charging-infrastructuructure. Customers are informed,
if charging points are in usage or free to charge.
While this DC fast-charging standard is preferred by German and US automakers, they haven’t
yet built the network out to the extent that Nissan has built out the CHAdeMO network. So, it’s
generally a bit harder to find CCS-Combo fast chargers along the routes you are going to
travel. In our current charging-network there are 9 CCS fast chargers installed. At the moment,
CCS-Combo fast chargers have a max power output of 50 kW.
II.2.2.3

Typ 1 and Typ 2

While DC fast chargers are still quite limited, there are level 1 and level 2 chargers all over our
charging network.
In the upcoming year 2017, we will strengthen this DC-charging network by adding another 25
DC-chargers (CHAdeMO + CCS-Combo), evenly distributed in the territory given. To find these
chargers in generally, you can use our app / website (https://charge.e-wald.eu).
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Inductive Charging

In 2016 the E-WALD project also installed the
inductive fast charging technology within the fleet
portfolio. Two types of EVs (Nissan LEAF and
Citroen Berlingo) are modified readily. At two
locations - at the DIT campus in Teisnach and the
DIT campus in Deggendorf - inductive fast charging
technology

has

been

installed.

With

that

implementation, E-WALD is able to run trial and
pilot

for

conductive

and

inductive

charging

technology.

Figure 10. Inductive charging station of
the DIT in Deggendorf.

There are two charging locations: One inside an underground garage (weather protected, with
moderate temperatures from about 0 to 20°C), the other one outdoors facing rainfall, snow,
the wind and strongly varying temperatures from -20°C in winter up to 60°C and more in
summer during insolation. Two EVs have been equipped with an additional inductive charging
device at the vehicle underbody and approved by TÜV (valid for normal road traffic). The
vehicles can be charged both conductively (via CHAdeMO) and inductively, the inductive
charging power being about 30kW (stepless adjustment through the Battery Management
System). Both locations can be monitored and maintained via the internet.
II.2.2.5

The E-WALD DC fast charging station (EWS)

The E-WALD DC fast charging station (EWS)
is a prototype developed within the E-WALD
project,

which

could

be

included

in

ELECTRIFIC research regarding charging
scheduling. The EWS enables simultaneous
charging of two electric cars with different
voltage levels and battery types by using an
innovative

load

balancing

between

the

different charging points This smart load
balancing

is

achieved

by

a

matrix

Figure 11. E-WALD DC fast charging station
(EWS).

interconnection which enables a connecting of various power supplies to several charging
points (CCS and CHAdeMO) depending on the requirements of the loading electric car.
If another car drives to the charging station and claims also power, the load balancing checks
if power is available or power can be diverted from the occupied charging point. This power
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will be provided to the second vehicle. For reserving charging points, billing the charging costs
and remote control of the charging station, the EWS is able to communicate with a central
server via OCPP. The application possibilities of the EWS for charging scheduling depend in
particular on the EV type, or rather the charging standard version it supports since this
determines the scope of influence on the EV.
II.2.2.6

Network and roaming

Of course there are different charging station networks out there, and you generally have to
get a card for each of them to use them. We decided to create a customer-friendly access for
everyone – so we can expand our clientele and increase traffic at our charging stations.
In cooperation with several charge point operators, all EV
drivers who have concluded a contract with other EV power
providers in the “Intercharge” network can easily and reliably
use our charging stations. These charging cards are easy
enough to get — you just go on our website and register for an
account.
In addition to that, we offer a further comfortable access
opportunity for travelers and one-off customers. With our

Figure 12. E-WALD roaming

charge mobile option, the customer can charge his EV without

by QR-codes.

any long-term contract and also pay in one single process. All
charging stations are marked with an QR-code by which the charging procedure is started.
As already mentioned, for our EV-fleet customer the charging doesn't cost anything.
II.2.2.7

Monitoring

All charging stations are constantly monitored and in course of this procedure significant data
is collected and stored. (more detailed description in II.5.2).
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Customer base and existing data collection

The E-WALD GmbH provides environmentally friendly and modern
mobility for now more than four years. The great customer base from
private, municipal, commercial, institutional and administrative
sectors proves the success and sustainability of the approach to
smart and „green“ mobility, including all the comforts without the
need of owning an EV. The still growing customer base currently
consists of more than 4,000 clients. These data naturally can be used
for upcoming statistical evaluations or project-based interviews.
Furthermore, the company has very good connections to several EV
roundtables, EV expert groups, and professional institutions around
electromobility. For data availability, data sharing and handling of
individual-related data, this approach must be accompanied by the

Figure 13. E-WALD

national (and/or by ELECTRIFIC defined) data protection regulation.

customers at an
eCarsharing-station.

Generally, the following data are determined and analyzed:
-

DIT InCarApp data

-

Customer personal data

-

Carsharing and rental data

-

Charging station data

All points are specified in section II.5.2.
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Figure 14. Growth of E-WALD customers and their bookings from
July 2015 – July 2016.
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Ecosystem
II.3.1.1

Geographic characteristics

The E-WALD trial region is located in the east of Bavaria, southeast of Germany, and
comprises six rural districts of the
administrative regions Lower Bavaria
and

Upper

Palatinate

(Freyung-

Grafenau, Straubing-Bogen, Regen,
Cham, Deggendorf and Passau). The
total area amounts up to 7000 km2 - or
10% of the Bavarian area. It borders to
the south by Austria and to the east by
Czech Republic. The trial region has
also been the study area for the
collaborative project E-WALD.
The land cover shows that the region
is predominantly rural with a high
amount of agricultural areas. Towards
the

Czech

border,

there

is

the

Bavarian Forest natural park and the
Bavarian Forest national park with a
Figure 15. Maps of the E-WALD trial region (political relatively high proportion of forest
areas. Tourism is an important
map, topography and land cover).
economic factor in the trial region. Key
aspects in the Bavarian Forest are hiking, skiing, biking, and cultural sightseeing.
The trial region has a highly variable topography at relatively short distances. The main part of
the region is covered by the Bavarian Forest which is dominated by the Uplands of the
Bohemian Forest expanding from northwest to southeast along the German-Czech-Austrian
border. The land rises from around 300 meters in the southwest (Danube valley) to the
northeast, with a maximum of around 1440 meters above sea level at Mt. Großer Arber.
According to topography, the climate in the trial region is also highly variable. Besides, the
region is located at the transition of the maritime Western European (warm temperate) to the
continental Eastern European climate zone (Köppen-Geiger climate classification: Cfb, Dfb).
The maritime climate is rather humid and usually gives mild winter and cool summer, whereas
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the continental climate is rather dry and usually gives cold winter and hot summer. The average
annual temperature in Straubing is 8.3°C (350 meters) and at Mt Großer Arber only 2.7°C
(1456 meters). The corresponding average annual precipitation is 783.5 mm and 1443.6 mm,
respectively (climatic period 1961-1990). In mountainous areas, 30 to 40% of the total annual
precipitation falls as snow, and in valleys there can be night frost even in early summer. But
there are also 35 to 45 summer days with temperatures above 25°C on average. As with most
regions around the world, climate change effects are already showing and are considered to
increase in the future (rise of the mean annual temperature, a decline of precipitation in
summer).
II.3.1.2

Logistical conditions

As an established service provider in the field of electro-mobility, obviously the E-WALD GmbH
in cooperation with DIT is able to provide a skilled team with the required knowledge,
necessary facilities and equipment for all the planned trials. Our company is built up in several
teams:
-

vehicle workshop + master craftsman

-

electrical installation + master craftsman

-

consulting team

-

internal sales team

-

marketing team

-

customer service team

-

exhibition team

-

controlling team

-

accounting team

-

data administration

-

management board

-

DIT - scientific team
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Furthermore, due to the longstanding cooperation with DIT and participation in joint projects like E-WALD, M.O.V.E. and other national projects - a rich wealth of experience exists, around
all needs in such projects. The E-WALD GmbH provides nationwide products and solutions for
the growing market of electric mobility. Due to this circumstances, the company also
cooperates with local partners; the used electricity is guaranteed produced by renewable
energy sources.

Authorities
The E-WALD GmbH has now beenis operating for now more than four years and built up
expertise with respect to very different types of regulatory requirements. Therefore, the
company meets with all statutory requirements and regulations for commercial passenger
transportation and also as a charging point operator. This guarantees that we have all
necessary legitimations, licenses and official permits which are required to realisze the project
trials are available. So at the current stage and in the given context there are no authorities
contemplated involved. in the given context and at the current stage - beyond the „normal“
business activities.

Infrastructures and Services for Phase 1
II.5.1

Infrastructural Environment

Under the course of the planned project funds, E-WALD GmbH can provide the entire spectrum
of it’s logistical infrastructure (as described in the previous chapters).
When suitable, necessary and legitimate, the company could modify the planned test fleet.
Intended EVs:
-

One (1) Nissan Leaf

-

One (1) Mitsubishi iMieV

-

One (1) Smart ED

-

One (1) Renault ZOE

-

One (1) BMW i3
Figure 16. An example of the E-WALD
trial fleet: a BMW i3.
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In consultation with e-Šumava and as a result of a meeting from 10th of October 2016, it is
planned to install at least one networking charging station this year and realize one carsharing
point with a Renault ZOE in the area of e-Šumava. Additionally, the company will realize a
carsharing point in Bayerisch Eisenstein to enable the cross-border trial. To obtain the
necessary data both cars will be equipped with DIT’s InCarApp system. All other technological
facilities concerning the trial series are already available.
All in all, from the E-WALD perspective, the following aspects will be explored during phase 1:
-

Explore SOH depending on conductive and inductive fast charging

-

Explore SOH depending on the charging standard and cycle

-

Improve grid stability by smart charging and individual load distribution

-

specifics of car sharing versus rental EV use

-

Explore the incentive impact on private, public and commercial EV fleet users

-

Explore changing locations and incentive impacts

-

Explore cross-border charging behaviour and touristic specifics (e-Šumava)

II.5.2

Software Services and Applications

Apart of the usual office software, the following software services/applications will be used and
the listed data will be logged.
InCarApp
Web Services: GIS, Charge, Data, Update, Monitor
Databases
Dashboard: Configuration, Monitoring
Figure 17. Software devices and applications used for the trial.
II.5.2.1

DIT InCarApp

DIT develops three main software components accompanied by different databases:
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InCarApp: An Android Application that runs on the tablet computers of the E-WALD
fleet cars, see II.2.1.5., section ‘scientific work’

-

A set of web services which can be grouped into five categories:


GIS – The Geo Information Services provide (i) range information that is
displayed on a map of the InCarApp, and (ii) computation of routes, e.g. to the
next charging station, that also will be displayed on the InCarApp map



Charge – These services are hosted by the E-WALD GmbH and provide the
current status of charging stations together with the possibility to make a
reservation of a charge point



Data – A simple service that receives the data collected by the InCarApp and
stores it to a central database



Update – A service that provides a repository which contains different versions of
the InCarApp, map files for different regions and configuration parameters for the
InCarApp



Monitor – A web service that receives and files crash reports from the InCarApp
installations

-

Dashboard – a web application that supports the administration and remote
configuration of the tablet computer installations and provides monitoring services for
each tablet

II.5.2.2

Challenges

The current InCarApp is designed for the scenario of a permanent, maintenance free,
autonomous, self-updating and possibly user-interaction-free installation on a limited number
of different hardware platforms. If it should be required to install the application on private end
user devices, a respective variant of the application will have to be developed.
II.5.2.3

Long-term EV data

Since 2014, DIT is constantly collecting data from the E-WALD GmbH fleet. With the help of a
tablet computer installed in the EVs and connected to an OBD module via Bluetooth, a range
of CAN values as well as waypoint and timestamp information is recorded in high temporal
frequency (between 1 and 4 seconds). Recorded data is sent to and stored in a database on
a DIT server. Table 2 gives an overview about supported car types, the number of equipped
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vehicles and start of data collection. Every supported car type has been CAN engineered in
advance by DIT. Table 3 shows some of the recorded parameters. Currently the DIT database
includes data from approximately 20,000 trips (date: 09/16).

Table 2. Car types, count and record start of DIT data collection.
Car type

Count

Recorded since

Nissan LEAF 2011/12

39

09/2014

Mitsubishi i-MiEV 2011/12

8

09/2014

Renault ZOE 2012/13

7

11/2015

Smart ED 2011

5

11/2015

Nissan LEAF (2013)

1

12/2015

BMW i3 2014

2

03/2016

VW eGolf 2014

1

05/2016

Renault Kangoo-ZE 2012/13

4

06/2016

Total

67
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Table 3. EV recorded parameters.
CAN bus

Client device

SOC

GPS

SOH

Timestamp

Ambient Temperature

Battery temperature

Speed

Battery status

Odometer

Battery

Motor Power
Recuperation
Air Conditioning
Battery Voltage
Car Range
Headlights
Brake
and
Information

Accelerator

… (up to 45 parameters/car;
more through active request)

The prerequisites for vehicle equipment are:
-

CAN engineered car type by DIT

-

Hardware from DIT


Inatronic OBD module



Tablet pc (TomTom BRIDGE ‘E-WALD’ edition) incl. USB charger and tablet
mount


II.5.2.4

UMTS card with mobile contract
Flinkster

This is a client portal. Customer can access it via the internet, app and phone. Following data
is collected:
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-

specific personal data (sex, age, nationality etc.)

-

charge level (car battery)

-

booking details

-

mileage status (before and after)

-

booking duration

-

moment of opening the car

-

moment of closing the car

-

charging locations during the booking

II.5.2.5

Version: 1.3 / Date: 30/10/2016

Charging point monitoring

Access is done via data administration and has-to-be application. Following data is available:
-

starting time - charging process

-

end time - charging process

-

counter value - power consumption - start

-

counter value - power consumption - end

-

ongoing counter value - depending on the CS model

-

voltage level during the process - depending on the CS model

-

phase shift during the process - depending on the CS model

-

RFID Tag - customer ID

-

personal data - holder of the RFID card

-

Roaming-contract ID (contract number - different charging network)

-

service provider identification (roaming)

-

occupancy status - free, occupied, reserved
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-

error report - error status

-

power consumption charging station - depending on the CS model

-

per socket - max. power, connector type, type of charging

-

per socket - current state (error, occupied, reserved)
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Issues

The E-WALD Inductive Fast Charging System could not work as expected. Since the system
has been installed only recently, there is naturally a lack of past experience concerning
technical operation and data communication. It is considered unlikely that both sites show
technical malfunctions at the same time. Besides, technical support is provided by the system
manufacturer, so that possibly occurring malfunctions are expected to be solved in a timely
manner.
As already pointed out, the usage of the EWS for exploring smart charging and individual load
distribution could be limited or be not available at all, if respective car types do not support the
necessary charging standards. Evaluation has to be part of phase 1 preparation. Furthermore,
the usage depends on available grid data. If it should turn out that the EWS cannot be included
in phase 1, usage options for the following trials will be evaluated.
Exploring the SOH could be affected by the low explanatory power of the data. As previous
observations suggest, SOH needs to be monitored over a rather long period of time to provide
meaningful results. In order to complement the data collected for phase 1, already existing
data from the previous E-WALD project collected by DIT can be included to derive initial
assumptions regarding battery ageing. Thus, the trial could be conducted as planned with the
aim to verify the assumptions at a later point when enough real data will be available.
Data collection by DIT could be subject to certain technical and data privacy related issues.
The data collection servers are part of the DIT infrastructure and are therefore secured
accordingly. In the event of a server failure, the system is expected to be operable again within
two days. Besides, the DIT infrastructure allows flexible scaling regarding storage space and
performance. Data privacy could be a relevant topic regarding data provision for analysis
purposes. Therefore, use cases and the corresponding access options have to be defined in
detail. Nevertheless, it is to be expected that all relevant questions can be answered.
Outstanding issues like, legal, environmental, regulatory, business and so on are not known
so far.

37

D8.1 – Trials technology assessment report

Version: 1.3 / Date: 30/10/2016

E-ŠUMAVA TRIAL
Introduction
E-Šumava is a private project which is focused on tourism in the Czech Republic, based on
electro vehicles transportation.The company e-Šumava.cz was established in Prague two
years ago, it is supported by the partner company B64 s.r.o.. B64 operates in the field of
renewable energy, energy storage systems, energy production, charging infrastructure etc.

Figure 18. Area of E-Šumava.
E-Šumava is operating in three separate regions in the Czech Republic: “National Park
Šumava”, “České Švýcarsko”, and “Třeboňsko”. The most interesting region for ELECTRIFIC
is the national park Šumava, where activities are more developed and a trial infrastructure is
available. National park Šumava has a border with the Bavarian Forest and so cross-border
trials can be done.
e-Šumava is also involved in a rental network, which is organized under the auspice of the
Czech branch of E.ON. This activity covers almost their entire distribution area in the Czech
Republic. The long-term aim of e-Šumava is building a similar (mutually compatible)
infrastructure and service structure as E-WALD has on the German side of Šumava. For now,
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e-Šumava has not collected data suitable for ELECTRIFIC (customer’s routes, EV battery
health, user behavior, charging stations information and so on).
In the first step, we are going to connect our infrastructure directly with the E-WALD system.
Our EVs will be equipped with TomTom Bridge from THD and also our charging stations will
use the E-WALD backend system. In this way, we will have useful data, which could be
provided for the following usage, from the very first trials and experiments.
In the second step, we will mirror the same system which will cover three other districts in the
Czech Republic: Karlovarský, Plzeňský, and Jihočeský.

Figure 19. Districts in the Czech Republic.

We are working on a concept “Smart Energy Point”, which offers a solution of charging
infrastructure for EVs, rental places of EVs, and improvement of local transportation services
to villages and smaller settlements, with accordance of “Smart Region” policy. It also means
the start of energy production from renewable sources at the municipal level and their local
consumption not only for electromobility but for other consumers (municipality, citizens, and
entrepreneurs) as well.
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The benefit is not only to be closer to zero level of CO2 production by using electromobility,
but also achieving a significant reduction of primary energy consumption in general and
increasing of energy autonomy and independence from central networks and sources.
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Infrastructure and Architecture
E-Šumava network includes 12 locations in the National Park Šumava. The locations are
hotels, info centers, and camping sites where customers can rent EVs and / or charge EVs.

Figure 20. Rental points of EVs.
E-Šumava is going to have at its disposal the following architecture in the moment of the first
trials and experiments:
-

Two (2) E-cars

-

Two (2) service E-cars

-

Six (6) – ten (10) E-scooters

-

Approx. fifty (50) E-bikes

-

Charging station at hotel Chata Rovina (National Park Šumava)

-

Charging station at locality Větrník (National Park Šumava )

All infrastructure and other resources are available in the season which is from spring to
autumn. We also operate at two other locations in the Czech Republic:
-

Českosaské Švýcarsko


We integrated mountain area named Českosaské Švýcarsko in our network.
There are 15 rental locations available. Customers can rent about 30 e-bikes.
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Třeboňsko


One location with e-bikes for now. We are at the very beginning in that area.

III.2.1

EV fleet

III.2.1.1

E-cars

For the first stage of the project, we are going to involve two e-cars. The models of the cars
are not known yet. One car will be bought (or leased)
using our own resources. The second one, we are going
to rent from E-WALD. Both cars will be equipped by
monitoring system THD (TomTom Bridge), so all collected
data will be fully compatible with the E-WALD system.
Both cars will be rentable for our customers at hotel
Chata Rovina.
Figure 21. Example of an EV car.

We also own two small service e-cars from the Italian producer “I’moving”. These cars have a
quite small range and serve for our own maintenance purpose only. They are not suitable for
customers.
III.2.1.2

E-scooters

We usually get e-scooters from our sponsor E.ON for a season. Their exact amount for the
next season is not known yet but we expect about 6 – 10 pieces. E-scooters will be distributed
to more locations.

Figure 22. Example of E-Scooter in e-Šumava.
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Table 4. technical data for E-scooter in e-Šumava fleet.
Characteristic
Battery Concept
Battery Capacity
Battery Weight
Charging time
Re-charge Cycles
Motor (Max. Power)
Charger Input Voltage
Max. Speed
Range
Climbing Capacity
Weight
Tires
Brakes
Rim
Dimension (mm)
Wheelbase (mm)
Ground Clearance (mm)
Maximum Load
III.2.1.3

Value
Litium
48 V/52 Ah
22 kg
2-3 hours
1000 Deep Charges
4000W 13' high torque maintenance free
motor
110/220 V
80Km/h
45-90km
25%
115 kg
130/60-13"
hydraulic disc brake
alum
1905x720x1140
1410
150
220 kg

E-bikes

Our rental network e-Šumava has about 50 e-bikes distributed at 12 locations of members of
the network. Participants of the network cooperate on the base of a franchising contract.

Figure 23. Example of E-Bike in e-Šumava.
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Table 5. Technical data for E-Bike in e-Šumava fleet.
Characteristic
Battery
Battery Capacity
Battery Weight
Charging time
Motor (Max. Power)
Range
Weight
Maximum Load

Value
SAMSUNG, lithium
11Ah/36V (400 Wh)
3,1 kg
3-4 hours
Bafang Htype 250W (500W max.)
45-70km
20,9 (+3,1 battery) kg
125 kg

III.2.2

Charging stations

III.2.2.1

Charging station at hotel Chata Rovina

The charging station is located at the hotel Chata Rovina in the national park Šumava. It is
connected to grid and equipped with two plugs Type 2 and two plugs Schuko
The charging point is included in the E-WALD system
(visible in its application), but it is not integrated into its
data infrastructure. To complete the integration in the EWALD system the charging station will be upgraded.
Charging station at Větrník
The charging station is located in the place of a future info
center. There are two sources of renewable energy there:
12kW photovoltaic plant and 5kW wind generator.
Produced electricity is stored to vanad-redox flow battery
storage system CellCube FB10-40. The battery storage
system has power of 10kW and capacity of 40kWh. The
system will be upgraded to 30kW power and 130kWh
Figure 24. Charging column
Chata Rovina.

capacity. The charging station will operate in island mode
and will maximize use locally produced renewable
energy. The charging station was relocated recently and

it is not in full operation now. It will be equipped with a column having two Type 2 plugs and
two Schuko plugs for the first stage of trials and experiments.
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Figure 25. Charging station Větrník.

Ecosystem
Šumava National Park is a nation park in the South Bohemian Regions along the border with
Germany (where the smaller adjacent Bavarian Forest lies) and Austria. Since 1990 is has
been a protected biosphere reserve of UNESCO. With almost 700 km2 is Šumava the biggest
national park in Czech republic.This location has been famous for tourists and nature-lovers
since 19 century. Thanks to the long history the national park has developed infrastructure with
pleasant pathways for pedestrians, trails for bikes – you can find all kinds of trails from easy
ways (with asphalt surface) to more difficult dirt-ways. Because of very hilly landscapes, electro
bikes and electro-scooters are very popular. Šumava also has a rich infrastructure of roads
which are heading to all directions. After 1989 all roads have been repaired step by step, so
the condition of this infrastructure is very good.
The first part of ecosystem consists of companies which contribute significantly to the whole
e-Šumava network:
-

Hotels, info centers, campings participated in e-Šumava network

-

Sponsors (E.ON, Nissan, Stream – tourism promotion, Apache bicycles)

-

National Park Šumava

-

ČEZ company - grid connection for charging points
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-

B64 s.r.o. – sponsor and cooperating company in the group

-

Gildemeister – producer of CellCube battery

-

E-WALD

-

O2 and T-mobile – Internet connectivity

The second part of the system is customers who are mostly tourists.

Authorities
We have to respect all regulations and rules of the National Park Šumava regarded to traveling
in the park region. No privileges for EVs so far.

Infrastructures and Services for Phase 1
III.5.1
-

Infrastructural Environment

Trial with touristic specifics in Czech (Sumava), Germany (Bavarian forest) and crossborder

-

Explore cross-border charging behavior (Sumava < > Bavarian forest)

-

Explore charging infrastructure for direct grid and Cellcube for renewable energy
sources (off grid battery system charged from solar panels and wind power)

-

Touristic trial with rental e-cars, e-bikes, and e-scooters

-

Trial tourism changing behavior in rural region

-

Expanding of possibilities to rent electro vehicles from E-WALD system to selected
rental locations in e-Šumava network

III.5.2

Software Services and Applications

At the moment e-Šumava does not have any special application for cars rental. All rentable
EVs are available during a season which starts in spring and ends in autumn. Customers can
book EV by our web page. Available EVs are shown in the calendar. The booking generates
an e-mail to our administrator, who checks availability by phone and after that confirms the
reservation and modifies the web page accordingly.The customer gets information what
destinations (travel distance) are safe for trips from the point of view of the EV range. The
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customer can charge EV at any our charging points for free and also borrow a RFID chip of EWALD and then use E-WALD’s charging points as well. In the first stage of trials and
experiments, e-Šumava is going to connect to the E-WALD system.

III.5.3

Rationale

There are several good reasons to develop EV transportation in Šumava region:
-

The National Park Šumava is very strictly protected area. Support of EV transportation
will help to develop tourism while protecting countryside or even to reduce the impact
on the environment

-

It allows visiting places where you otherwise would not get on your own (especially
using e-bikes)

-

Extended EV range especially in connection to cross-border infrastructure

-

Helps to create an advanced technical system using exclusively renewable energy for
EV charging

-

Šumava is ideal for the implementation of the ELECTRIFIC research as well as for the
dissemination of research results. Šumava National Park is annually visited by more
than 2 million tourists

-

National Park Šumava has granted to e-Šumava, as one of the first companies, the
highly prestigious title "Partner of the National Park Šumava" for his contribution to the
electro-mobility development. e-Šumava will be mentioned in websites of the National
Park and can use all information centers in the region (more than 40 places) for
promotion of ELECTRIFIC

III.5.4

Issues

Potential issues can happen when technology fails. For all technical components, we will
secure technical support. For communication issues, all data will be saved locally and can be
sent later.
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BARCELONA TRIAL
Introduction
BCNecologia is a public consortium dedicated to rethink cities in key of sustainability. As one
of key stakeholders in trials for Electrific, its responsibility is going to be to organize trials in
Barcelona. In the following sections current situation in Barcelona and available opportunities
for trials is going to be described. This includes:
-

Electric scooter sharing system

-

Electric bus system

Infrastructure and Architecture
IV.2.1

EV fleet

Attending LIVE Platform data, the registrations rate of e-vehicles in Barcelona is 15 vehicles
per 100 new vehicles, which multiply by six spanish national average. Barcelona is as well the
European city with more electric bikes (1.120 e-bikes registered), and that is why there are
150 charging points exclusive for these vehicles.
The city has also launched the extension of the bicycle sharing public system (Bicing),
incorporating the electric bike system, with the objective of making long or steep trips more
accessible for the users. This service has currently 46 stations, 41 of them located in
underground car parks. Next step expected for the system will be adapting existing Bicing
stations to become charging points.
Electric buses, meanwhile, are another strong point of the electric fleet improvement for the
city: the public transport company (TMB) has just incorporated two more 100% electric buses
(reaching five e-buses in total). TMB has the goal than from 2025 all new buses incorporated
in the fleet are electric or hybrid.
Regarding only municipal fleet, Barcelona Council has 371 electric vehicles, most of them used
in cleaning services:
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Figure 26. Evolution of the number of electric vehicles in the public municipal fleet.

IV.2.2

Charging stations

In Barcelona there are around 146 public electric vehicles public stations distributed all across
the city with a total number of 434 charging parking places. More than half of parking places
are designed for cars and 39 % to scooters.

2% 2%

3%

Cars
Scooters

39%

L/U

54%

Taxis
Cars-Scooters

Figure 27. Charging park places distribution according to type of vehicle that can use them.
Fast charging parking places are reserved to cars. These points have two parking places but
only one car can be charged at the same time, the other can use the parking place to wait. The
car charging parking places are located mostly inside public parking’s, while the scooter ones
are more frequently located in the road space. The mixed charging places (cars and scooters)
are all located in the road space. The chargers located in gas stations are still not remarkable.
All the reserved charging places for taxis and loading/unloading service are located in the road
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space. In the graphic only the parking place that can be used for charging fast has been taken
into account.

Mixed

Scooters

Cars

2%

2%6%

8%

40%
58%
92%

92%
Public parking

Other parkings

Road space

Gas stations

Figure 28. Type of access of the charging park places according to type of vehicle.
The electric vehicle charging in the road space is limited to 30 minutes for fast charging points,
reserved to cars, and 2 hours for slow charging points. Scooter charging points and mixed
charging point (which can be used both by scooter and cars), have slow charge connectors
while all the loading/unloading service chargers are mid-slow chargers. Regarding taxis,
approximately half of them are slow charging points and half of them quick ones. Car chargers
are mostly slow chargers (around 90 %) with not many fast ones (around 10 %).

Cars

Taxis

3%

1%

50%

50%

96%
Fast

Slow

Mid-slow

Figure 29. Type of charge of the charging park places according to type of vehicle.
The distribution of the stations in the city is shown in the map below. There are still huge urban
extensions without electric public charging connectors.

50

D8.1 – Trials technology assessment report

Version: 1.3 / Date: 30/10/2016

Figure 30. Type of access and allocation of the charging motorbike park places.

51

D8.1 – Trials technology assessment report

Version: 1.3 / Date: 30/10/2016

Figure 31. Type of access and allocation of the charging car park places.
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Figure 32. Allocation of the charging taxi and loading/unloading service park places.
As long as, Barcelona Council wants to promote electric mobility, charging in the road space
stations has no economic cost for the users of an electric vehicle. It is possible to use them
purchasing an electric vehicle target expended by the Barcelona Council.
To charge the vehicles in the public parkings it is not necessary to use the electric vehicle
target. Here also users pay to park but not for the electric consumption. In parkings that have
rotational vehicle parks any electric vehicle user can charge its vehicle the time needed if there
is a free charger place. Users have to reserve the parking place by calling the parking.
Charging points situated in public space are controlled by the city council. Counters of these
charging stations send consumption data in real time via GPRS to a centralized control center,
through an OCCP-1.5 protocol. All this information can be consulted by the system
administrator through an application (ECOVE), which performs periodic reports of energy
consumption of each one of the points. We’ll be able to consult this data (also disaggregated)
for the project.
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Ecosystem
IV.3.1

Metropolitan Barcelona

The city of Barcelona has a population (2015) of 1.604.555 inhabitants. The city is
characterized by a high density of population and economic activities; and by a good
accessibility both internal and external. However Barcelona is a city which attracts many
people from the surroundings.
The city of Barcelona influences far beyond its municipality limits:
-

AMB (Barcelona Metropolitan Area). It is the expansion of the compact city with a
continuous urban fabric. The AMB includes the first metropolitan ring with 35 more
municipalities and a total population of 3.213.775 inhabitants.

-

RMB (Barcelona Metropolitan Region). Includes the second ring which is formed by
164 cities in total, mostly with strong commercial and political relationship with
Barcelona, and a total population of 4.776.107 inhabitants.

Barcelona
AMB
RMB

Figure 33. Barcelona city, its metropolitan area (first ring) and its metropolitan region (second
ring).
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Table 6. Demographic data in Barcelona city and its metropolis.

After a population peak in the 70’s due to Spanish migratory dynamics, the population of
Barcelona city has a little decrease over the last decades. However, the whole Metropolitan
Region (RMB) has increased its population by 33.4% since 1970 (the population has grown by
1,2M).

IV.3.2

Geographical context in the city of Barcelona

The images below show the size and the topography (represented by slope levels in %) for the
municipality of Barcelona. Those physical features, as well as its urban model of a compact
and diverse city, that allows relatively small displacement, make electric mobility well suited
for most of the journeys that are made every day in the city.

Figure 34. Contour lines showing slope level (% slope) in the area of Barcelona city and
surroundings.
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Figure 35. Main distances for Barcelona municipality.
In conclusion, the mild temperatures throughout practically the entire year and the fact that
Barcelona has a big tradition in the use of motorbikes, increase the potential of electric
motorbikes market extension. Scooters with removable batteries take particular advantage
compared to chargeable ones, as in Barcelona most of motorcycle users do not have
appropriate lot/space to charge it at home.

IV.3.3

Vehicles in Barcelona

Barcelona has a vehicle fleet of 928.512 units. Most of them are cars (61.4 %), resulting in a
motorization index (cars per 1.000 inhabitants) of 355. The fleet of motorcycles and mopeds is
important and represents 29.4 % of the total fleet (273.718 vehicles). Less than 10 % are vans,
trucks, and others. The evolution of the last years shows a fall in the use of cars, vans and
trucks; and an increase in the use of motorcycles. Globally, in the last decade motorcycles and
mopeds use has increased from 252.042 units in 2005 to 273.718 in 2015.
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Figure 36. Barcelona’s vehicle fleet composition.

IV.3.4

Mobility in Barcelona

Every day in Barcelona (weekday) there are about 7.700.000 journeys (2014): 64 % are
domestic (movements inside the city) while the rest of them are connection movements
between Barcelona and another municipalities:

Figure 37. Total journeys’ distribution in Barcelona: domestic and connection trips.
The modal distribution shows that the most used mode is public transport with a 39.6 % of
journeys, followed by non-motorised (pedestrian and bicycle) with 34.3 % and private vehicle
modes with 26.1 %. Bicycle trips are in constant growth but still very low, with only a 1.8 % of
the total share.
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Figure 38. Total modal share (in number of journeys) in Barcelona, disaggregated by
transport mode.
Regarding to the penetration of public bus and motorbikes in the modal share of Barcelona
city, as it’s shown in the disaggregated figure above, public bus trips represent the 11 % of all
weekday journeys in the city, and motorbike the 4.7 % of all the amount of daily journeys. If
are only taken into account domestic movements, as shown below, motorbike trips increase
until the 6 % of the modal share, and public bus trips take a 11.6 % of that share. The main
differences anyway are pedestrian trips that increase until almost the half of the share, and car
trips, which decrease in a quite significant way.
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Figure 39. Domestic journeys’ composition in Barcelona, disaggregated by transport mode.
Mobility system, especially motorized traffic and congestion, has some negative effects on
urban life quality. Some of them, such as noise or air pollution, can be reduced by a reduction
on the use of private vehicles and by the introduction of electric vehicles. The last Sustainable
Urban Mobility Plan (SUMP) of Barcelona aims reducing the private traffic by 21 %. Noise
caused by traffic is one of the more obvious problems. About 55 % of Barcelona’s population
is exposed to unhealthy noise levels (≥65 dBA), a value defined by legal thresholds according
European, Spanish and municipal law. Barcelona also exceeds the permitted levels of air
pollution, especially in NOx emissions. Its negative effects (health problems, global warming,
and buildings deterioration) are produced on a great measure by traffic. NOx emissions are
caused by traffic on a 48.1 %, and PM10 emissions by a 57.0 %.

IV.3.5

Electric mobility in Barcelona

Transport sector is responsible for more than one third of the energy consumed in Spain, and
it depends on more than 90 % of fossil fuels. Being able to make an energy transfer to electric
mobility provides a unique opportunity. Spain does not have oil resources so it must be
imported, while the electrical power could be produced locally through renewable sources in a
feasible way.
The new European regulations related to emissions from combustion engines go forward the
success of this technology. In this sense, Barcelona City Council has spearheaded the creation
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of the LIVE platform (Logistics for the Implementation of Electric Vehicles) as a governance
tool to promote the electromobility sector and encourage the use of electric vehicles in the city.
This platform was created in order to unify the goals, actions and plan of the electric mobility
implementation, and to become the reference point of any aspect related to the electrical
mobility for citizens and companies.

Authorities
In this trials, all regulations are going to be respected and rules applied. If necessary Barcelona
city authorities and other public stakeholders are going to be informed and included.

Infrastructures and Services for Phase 1
IV.5.1

Electric Scooter Sharing system – state of the art

IV.5.1.1

Offer

There are currently three companies in Barcelona dedicated to electric scooter sharing: Motit,
eCooltra and YUGO.

Figure 40. Examples of public electric scooters: MOTIT, ECOOLTRA, YUGO.
Motit (http://www.motitworld.com/) started in 2013 with 50 e-scooters. In 2016 they have 150
e-scooters. It was the first company that offered this service in Barcelona. Their e-scooters are
manufactured in Barcelona by the company Going Green, who launched this service.
ECooltra (https://www.ecooltra.com/) started in 2015 with 130 e-scooters, now they have a
fleet of 250 e-scooters. They are made by Govecs, in different parts of Europe.
Finally, Yugo (https://www.getyugo.com/) started in 2015 with 4 e-scooters, in this moment
they offer 21 e-scooters.
The three companies offer their service based on the “mobility on demand” concept, which
means, at the beginning, certain evolution regarding other systems of sharing. Users can make
their own urban routes with total freedom and flexibility, taking and leaving vehicles where it is
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more suitable for them (free flow) inside a specific and limited area of the city. These areas are
similar but not exactly the same for each one of the companies and they are shown in the map
below. Their extension is about 3,000 ha approx., that means they cover the 30 % of the
municipality but the 50 % of the consolidated urban surface.

Figure 41. Parking areas of the electric scooter companies.
The three companies use e-scooters with removable batteries. The batteries charging
management consists in replacing them with electric vans and bringing the empty ones to their
own centralized warehouse where they are charged. The control of the level of charge is also
centralized through an application (users can also check out this information before
reservation), and staff can decide whether they have to be replaced and charged or not.
The operation management for users is the same for the three companies. It is summarized
as follows:
1.

Register as a user in their website
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3.

Book the e-scooter

4.

Pick up the e-scooter
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All the companies give a maximum of 15 minutes to pick up the e-scooter since the reservation
is done.
Ecooltra and Motit inform the users about the autonomy of the e-scooters depending on the
charge level of the battery before booking it, by giving a range of kilometers that could be done.
Both companies give three ranges of autonomy, the eCooltra ranges are: 0-10 km, 10-30 km
and 30-60 km, while Motit ranges are: 5-15 km, 15-30 km and 30-45 km. Motit and YUGO offer
the service 365 days per year and 24 hours a day, but eCooltra has a limited service from 6
AM to 1 AM.
The technical features of the e-scooters, main components and the management conditions
for each system are summarized in the following Table 7.
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Table 7. Technical features of the e-scooters in Barcelona.
MOTIT

ECOOLTRA

Number of
150
e-scooters
- The

250

21

Govecs GO! T2.5

emco Nova R 2000

Model

Going
Core

Speed

65 kph

45 kph

50 kph

40-70 km

60-100 km

100 km

Autonomy

Green

YUGO

Battery

Lithium polymer (1,5
Lithium Ion (3 kWh)
kWh)

2 batteries Lithium-Ion
2,7 kWh

Battery
lifetime

Data under request

50.000 km

Data under request

Power

4,1 kW

4,4 kW

2 kW 1 battery

Battery
weight

14 kg

30 kg

10 kg

Charger

From 250 to 600 W 72 V on board charger,
220-240 VAC
external
110-240 Volt (50/60 Hz)

Charge time 80% 2h

85% 2h; 100% 4-5 h

2 h -1 battery/4h- 2
batteries

Consumptio
0,4 €/100 km
n

0,6 €/100 km

<1€/100 km

Scooter
capacity

Rate

2 people
Time discrimination and
bonus
0,14 € /min to 0,24 0,24 €/ min
€/min
X tours 18 e to 36e

0,19 € / min + Alta 29,90

3G communication
3G
communication,
Technology GPS navigator+7-inch
Data under request
Bluetooth, GPS
screen
Tool for
users

App

Parking

Free inside delimited area

scooters driving license
for 49 cc
motorcycles
driving
Users
license for 125cc (A1) o
Requisites
car driving license (B)
with more of 3 years of
experience

scooters driving license car driving license (B)
for 49 cc
(B)
Minimum age 18 years
Minimum age 18 years old
old
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Minimum age 21 years
old
Charging
point

centralized charging in own dependences

Number of
Data under request
users

Data under request

700

Number of
Data under request
batteries

Data under request

1,6 X e-scooter

IV.5.1.2

Demand

Companies have still not offered the demand data. Only YUGO has facilitated maps (but not
the data) showing the areas where users connect the APP system, which not necessarily mean
that they book the scooter. The maps are available for each day of the week and distinguishing
whether it is in the morning or in the afternoon. The images below are an example of these
maps for one day of the week. These maps provide information about the high demand areas
during different period of the day.
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.
Figure 42. YUGO user connections allocation on a Thursday.
IV.5.1.3

Conclusions

From the available information about the electric scooter sharing systems operating in
Barcelona, a preliminary SWOT analysis has been carried out and described in following
chapters.
IV.5.1.3.1 Weaknesses
All e-scooters models used by sharing e-scooter services in Barcelona can not be directly
plugged, but they have removable batteries.
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IV.5.1.3.2 Threats
A reduced fleet can force a limited service area offer, to ensure an e-scooters density in the
area and offer a better service (increase the probability for the users to find an e-scooter).
The battery replacement at the end of the day with centralized battery charging could be an
option when the system has not many units and the e-scooter charging infrastructure in the
city has not a good coverage, but it might be expensive (staff, vans, energy and time for battery
transportation, site for battery charging, etc.) when the sharing system becomes bigger. This
has to be further studied with the trial.
Having no possibility to charge batteries by plugging e-scooters could be a handicap for these
companies, because they can’t use the e-scooter charging infrastructure offered by Barcelona
City Council.
This centralized charging system can decrease the possibility of the user having an available
e-scooter close enough with the autonomy to perform the desired displacement.
IV.5.1.3.3 Strengths
In two or three years time since the launching of the e-scooter sharing systems in Barcelona,
the sharing companies have increased their e-scooter fleet from 184 to 421 in total, so the
global offer has increased in around the 200 %. The service offered, free flow, is appreciated
by users for the possibilities to get until the desired door destiny. User comfort is absolute since
they don’t have to worry about charging the battery. Companies control over batteries charging
is total when it is centralized and managed by its own staff.
IV.5.1.3.4 Opportunities
The batteries charging management seems to be the most vulnerable piece of the system, so
it’s expected that during the trial we’ll study whether this battery charging system could affect
to batteries lifetime (overcharging and over discharging, number of cycles completed, etc.) and
possible solutions that fit with the general management of the service will be expected.
This trial can also reach other aspects for improving the sharing systems, as analysing the
best system to be afforded, or if changes arise, analysing the best places to set the e-scooter
/ battery charging points / hubs through the displacement data analysis.
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IV.5.2

Electric Scooter Sharing system– Barcelona trial

IV.5.2.1

Main objectives

The main goal of this trial that will take place in Barcelona city is to optimize the charging
management of the existing electric scooter sharing companies. The main contribution has to
be then to minimize the global cost (environmental and economic) of the battery charge. That
implies different specific goals:
-

Reduce the maintenance cost of the charging system (battery transport, staff,
chargers reparations, etc.).

-

Increase the use of renewable sources in recharging.

-

Increase the charging when the energy cost is lower.

-

Increase the lifetime of batteries

This trial will include the analysis and development of the tools needed to achieve these
particular goals. Specifically, there will be analyzed different solutions related to:
-

Battery charging systems (technologies and management). The trial will try to define
the most suitable charging system for the e-scooter service in Barcelona city

-

Fleet management, regarding users behavior: possibility to give users an active role
in batteries charging management. The trial will identify and quantify the most suitable
incentives to modify users behavior

-

Real time information system connecting all related battery charge management
parameters considering both points above (charge level of the battery, charging
availability in destiny, travel parameters: length, slope, temperature, etc.)

IV.5.2.2

Expected results

According to the specific goals mentioned, the expected results of the trial will be:

1. Battery charging system proposal for the e-scooter service in Barcelona

The trial will include the search and analysis of different types of battery charging systems.
They will be described and evaluated regarding to their adjustment to the desired specific goals
mentioned before. An example to this analysis is shown in the tables below. It includes three
types of battery charging and management systems that have been considered since the
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moment, all three compatible with the free-flow system that is set at this time as described in
Table 8.
Table 8. Battery charging system description for the e-scooter service in Barcelona.
Battery charging
systems
description
Where to do the
charge

How to do the
charge

Who does the
charge (transport
and plugging)
When to do the
charge

Single warehouse

Battery hub

Charging point

Centralized.
Not Decentralized. Some Decentralized. Some
necessary linked to linked to the scooter linked to the scooter
the scooter parking parking place
parking place
place
Removable
Removable
Plugged scooter
batteries. Transport batteries.
No
needed
transport needed
Company staff

Company or public User
staff and user

24h. Strong use of 24h. Possible use of 24h. During service
night periods
night periods
operation

A preliminary evaluation of these battery charge systems, regarding to the specific goals of the
trial, are shown in Table 9.
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Table 9. Battery charging system evaluation for the e-scooter service in Barcelona.
Battery charging
systems evaluation

Single warehouse

Operational
implications:
scooters
availability

Not
immobilized
scooter
while
charging (if extra
batteries)

Not
immobilized Immobilized scooter
scooter
while while charging. More
charging (if extra scooter units needed
batteries)

No need

Good coverage of Good coverage of
charging hubs in the charging points in the
service area
service area

No access to private
e-scooter users.
Mainly managed by a
single company

Possible access to
other
sharing
companies or private
e-scooter users, if
removable battery

Operational
implications:
charging units
distribution
Users access to
the charging
system

Battery hub

Charging point

Access to private escooter users, if
pluggable
scooter
model

Who bears the cost No necessary cost Possible cost for Cost
for
for public services
public services, if services
public / concession
management

public

Associated costs

Costs for batteries No costs for batteries No costs for batteries
transport
transport
but transport
but
charging staff costs
reparation costs

Control on type of
energy consumed

No control

Possible to control by Incentives needed to
staff
control
users
behavior

Control on battery
charge

Level of charge of the
batteries depending
on the frequency
companies
bring
them to the charging
warehouse

Easier
to
have Incentives needed to
batteries
in
an control
users
optimum point of behavior
charge

This trial will propose the most suitable battery charge system for the city of Barcelona, from
the ones shown before (or a mixture of them) or other that will be found in the searching
process. Enhancement mechanisms related to the management or technology used in these
existing batteries charging systems will also be proposed.
In case of proposing any of the decentralized charging systems it will be defined where to
install new charging points or hubs.
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The number of extra batteries or e-scooters needed to have a better control of the charging
process (when the share of renewable energies is high, when the price of the energy is low, to
increase battery durability, etc.), within the proposed charge system, will also be analyzed in
the trial.
The most suitable battery charge system of e-scooters sharing systems is strongly related to
the implantation level of this transport mode. Thus, the evolution and a prognosis of the
demand of these transport systems for the city of Barcelona will be taken into account.

2. Assess in the design of a real time information system

To minimize the global cost (environmental and economic) of the battery charge, a real time
information system that helps to take optimal decisions is needed.
This trial will contribute in designing the structure of a real time information system oriented to
optimize e-scooter sharing systems charge. Some of the parameters that will be taken into
account are:
a.

Battery charge parameters

b.

Travel parameters (distance, weather, number of passengers, slope, etc.)

c.

Charging units in the service area

d.

Energy price

e.

Energy quality / renewable share, etc.

3. Propose a fleet management system

There are different types of fleet managing in a vehicle sharing system, from the free flow to
the fix parking place ones. The trial will find a fleet management solution that involves someway
the users in the process of charging in order to decrease the charging process costs.
It will be necessary to identify and quantify the most suitable incentives to modify users
behaviour in order to, for example, encourage them to use charging points as a destination
when needed, to use the e-scooters that are in a determined point of charge, etc.
The real time information system will help to define the optimal solution for each reservation,
but the fleet management system must promote them.
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In defining these incentives economic savings that a major participation of users in the battery
charging process will bring to companies in comparison of the current charging system (battery
replacement), will be taken into account.
IV.5.2.3

Stakeholders in e-scooter trial

The main involved stakeholders in this trial are the electric scooter sharing companies in the
city, Barcelona city Council and the electric scooter sharing users. Other relevant stakeholders
are shown in the image below.

Figure 43. Stakeholders schema for Barcelona e-scooter’s trial.

IV.5.2.4

Data required

The electric scooter sharing companies in the city (rental services) have already provided some
information, shown in the table of II.1 Electric Scooter Sharing system – state of the art chapter.
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Other information needed that has not been asked for is shown in the list below:
-

Number of displacements

-

Distance travelled and cost to recharge the batteries

-

Number of times a day they pick up batteries and whether it’s scheduled (for example:
in the morning, in the afternoon, at night)

-

Personal working in the company and their charge

-

Minimum charging level in which batteries are replaced.

-

Battery lifetime in real conditions

-

Users medium distance to take an e-scooter

-

Scooter energy consumption from real operation conditions

Barcelona city Council will provide information relating charging points and some other relevant
information due to the fact that they hold the presidency of the LIVE Platform:
-

Electrical grid: electricity prices, rates and contribution of renewable sources (in case
they have solar panels or other local renewable resources installations)

-

Capacity of the grid in the charging points

-

Conditions required by the energy distribution company to create a new charging point

-

Energy consumption in the different charging points: how much, consume day
variation, energy price variation, renewals share variation, a.s.o

-

Data storage and delivery system of that charging points

-

Future prospects of the electric vehicle and its infrastructure in Barcelona: projected
charging stations (location, mode, etc.)

Through user surveys, electric scooter sharing users should provide information about their
willing to change their behaviour in case it is needed to reach a most efficient charging system.
Surveys will also give information about the most suitable incentives to modify users behaviour,
and for an instance, information about maximum distance accepted to leave the scooter.
Energy trading companies will be asked to provide information related to energy fares options.
Also electric grid operator will be requested to supply information about the energy grid
composition (electrical mix considering renewable sources) in different periods of time.
Punctually, other actors can be involved to provide information about electric vehicle in the
city: market, best sales, grants for the purchase, a.s.o.
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Phase 1 of the trial

During this first phase of the trial we have contacted with the different stakeholders involved in
this project, asking for the data we’ll need and re-thinking the possible adaptations we could
have as a result of these first discussions.
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Barcelona council has a clear strategy for the electrification of their municipal fleet and public
buses service. The implementation of electric buses is one of the actions proposed in the
energy plan (PECQ), the air quality plan (PMQAB) and the mobility plan (PMU) of Barcelona.
The goal of TMB (Transports Metropolitans de Barcelona), the company in charge of public
transport in Barcelona, is to commit the electrification of its public bus fleet by next years.
Currently in Barcelona there are 5 electric buses in Barcelona (3 standard and 2 articulated),
which are in a testing phase. They are charged in bus depot at the end of the day by slow
charging mode. In September of 2016 a quick charging point was installed in Barcelona for the
charging of the last two buses.
TMB is monitoring the performance of the buses in order to evaluate the true operation,
maintenance and infrastructure costs; as well as the reliability of the components and the
environmental and economic gains of electric buses in Barcelona.
IV.5.3.2

The new bus network

Currently the bus service is characterized by next parameters:
-

650,000 trips/weekday

-

200 million trips/year

-

1,165 buses

-

4 depots

-

More than 4,000 employees

Barcelona is changing completely the bus network by implementing and orthogonal system.
The former BCN bus network was highly-valued with very good connections from the city
centre to the outskirts, but with too many redundant routes, which leads to a less efficient
system. The only way to increase patronage was by adding more resources (lines, buses…).
With the new grid will be possible to offer a better service and increase the connectivity without
using more resources. The buses will be organized in:
-

Orthogonal & Diagonal grid network: 8 Horizontal, 17 vertical and 3 diagonal

-

Conventional radial network: 12 high level of service routes
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Local & feeder network: local bus of the neighbourhood and feeder routes

It is important to consider the different buses, lines and types in the charging management
strategy. For example vertical bus lanes faces bigger slopes than horizontal lines as they are
going from the sea to the mountain (and vice versa). Another particular case are
neighbourhood buses, which are small buses with circular and shorter routes.

Figure 44. Orthogonal structure of bus lines in Barcelona.
IV.5.3.3

Electric bus fleet

In 2013, the first electric bus was incorporated. It is a standard bus measuring 12 meters and
has the capacity for 75 passengers. It is a last generation bus, model BYD K9, with two electric
motors of 90 kW powered by a lithium-ion battery of 324 kWh. The bus can be charged in 5
hours at 100 kW and have 250 km of autonomy, enough for a whole workday.
Under the ZeUS project (www.zeeus.eu), a European project with the aim to promote the
implementation of electric buses, Barcelona is adding four new electric buses in its fleet.
Two are 12m full electric buses supplied by IRIZAR and have a battery capacity of 325 kWh
and an autonomy range of 200-250 km, with a charging time of five hours in the depot (slow
charging at 100 kW during night).
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The last two buses are 18 m buses supplied by SOLARIS and will utilize fast charging at bus
terminals at 400 kW and slow charging at bus depots at 50 kW. They are equipped with smaller
batteries (90 kWh).

Figure 45. Types of electric busses in Barcelona public transport system.
IV.5.3.4

Electric bus charging points

Currently the electric buses from TMB are charged at the end of the day in the bus depot by
conductive slow charging station. This is a system only applicable for the firsts steps of the
electrification of the bus service in Barcelona as if more buses are implemented the power
supply and the grid capacity in the bus depot will be a limiting factor.
For this reason new charging modes are being implemented. With the introduction of the new
buses which can be charged by quick charging system it will be required to implement a fast
charging infrastructure in the bus terminal.
First quick charging point was installed in September 2016 in Zona Franca (Cisell street) by
Endesa, near the last bus station of line H16. The bus is charged up to 80% of the battery in a
period between 5 and 8 minutes. The power of the station is 400 kW.
The charging system is based in a pantograph located in the top of the bus. The pantograph
system is composed by two elements. The charging station, which is a 5 meter pillar similar to
a streetlight, and a mechanical and retractile arm, which unfolds until join to the pillar and start
charging. The connection is done automatically.
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Figure 46. Charging station for electric busses in Barcelona.
The charging point is connected to the Control Center of Endesa, which share the data with
the Bus Regulation Center (Centre de Regulació d’Autobusos; CRA). This information allows
to know at real time, the activity of the charging station and the battery conditions of the vehicle,
which is very useful for the operator of TMB fleet.
IV.5.3.5

Bus control infraestructure

IV.5.3.5.1 Bus Regulation Center (CRA)
The CRA is a center where all buses are tracked in order to assure the regularity and the
correct operation of the bus system, detecting if there are delays in some of the lines. In the
center has capacity for 40 people (operators and supervisors). Each person is equipped with
an operation PC for the bus exploitation help system (Sistema d’Ajuda a l’Explotació; SAE)
and two screens, a PC to visualize the transit control cameras, digital telephony, analogical
radio and Tetra radio.
The center is equipped with a central videowall composed by four screens where it’s possible
to visualize the images from the different transit cameras, provided by the Mobility Department
of Barcelona.
IV.5.3.5.2 Digital technology for bus tracking
TMB has a bus exploitation help system (SAE), a complex tool for the bus service management
based on the communication and vehicle tracking, which allows a quick reception and
transmission of information via radio with the CRA. The information is provided by devices
located in the bus (GPS, gyroscope, odemeter…).
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The SAE system was implemented in 1988 and was based on beacons in the street to locate
the buses. The second generation SAE was implemented during 90’s and based on GPS and
the communication via analogical radio. The third generation is based in novel technologies
which allow:
-

More precise bus location by last generation GPS

-

More reliable and quick communication by digital radio

-

New technological equipment in the bus, similar to a local informatics grid

-

Daily data charge in each vehicle trough wi-fi in bus depot

-

Tactile screen integrated in the driving panel

-

Capacity to generate precise and real time information to be provided to the users
(APP, information in bus stops…)

IV.5.4

Electric Bus trial – Barcelona trial

IV.5.4.1

Main objectives

Bus charging is not a critical issue at this point, but TMB has the objective to have 35 electric
buses by 2019 and from 2025 all new buses incorporated in the fleet to be electric or hybrid.
Hence, it’s necessary to set up the optimal management system strategy according to
economical, environmental, technical and operational factors. The aim of this pilot is to
participate in the electric bus strategy implementation working very closely with the technical
TMB department.
Some of the specific objectives from this trial are:
-

Selection of best technological solutions and charging modes according to the bus
operation (neighborhood bus, night bus, articulated, slopes, line length…)

-

Planning the electric bus implementation (which lines are the most suitable for the
implementation of electric buses? Which bus model and charging mode are the
optimal?)

-

Elaborate emissions and energy maps for different future scenarios

-

Simulate electric bus charging (avoid simultaneities, study grid capacity, contribution
of renewable energies…)

-

Use of ICT to improve the charging operation (avoid simultaneities, reduce charging
costs…)
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Implementation of renewable installations (PV) in TMB and municipal infrastructures
for bus charging (for example use of old batteries to store PV energy during day and
charge the buses during night)

IV.5.4.2

Electric charging modes

The battery charging strategy of the electric buses is essential in order to optimize the
implementation and operation of an electric bus system in Barcelona. A common problem
associated with electric buses, which are commonly charged at the end of the day, is that they
require high capacity batteries to store enough energy for the whole day. These batteries are
excessively heavy, thus increasing the bus energy consumption and reducing their autonomy.
Through using a smarter charging strategy, of a quicker and more consistent charge, buses
are enabled to be equipped with smaller batteries that weigh less, which reduces their
investment cost and improve their overall performance substantially.
One possibility is to have a partial quick charging at the end of the bus terminal. Commonly
with this option it’s possible to charge in just few minutes more than half of the battery. Quick
charging points can cost between 500.000 and 700.000 € (half of it for the connection with the
grid and the other half for the own equipment).
Finally it will be explored the possibility of partial charges by inductive charging at the actual
bus stop, as well within the actual bus lane on the concrete. The energy transfer system for
electric vehicle induction operates through magnetic resonance. It consists of a primary coil on
the actual road, which is connected to the electric grid and a pickup coil mounted underneath
the vehicle inducing the charge. Nowadays inductive charging is more expensive and less
efficient than the other options, but it allows the charging of the battery in just a few minutes,
extending the range of the electric bus and improving its efficiency.
The charging strategy should take in consideration the hour to hour electricity price, as well as
the contribution of renewable energy sources into the electrical mix, which reduces the
operation costs and increase the sustainability of the bus network. In addition the bus charging
can take advantage by using photovoltaic panels installed in the bus terminal (self
consumption).
The battery management system (BSM) will consider the three charging options for different
bus lines and typologies in order to optimize the efficiency and profitability of the bus network.
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Figure 47. Different charging modes for busses in Barcelona.

IV.5.5

Stakeholders

Figure 48. resumes the main actors and stakeholders which will be involved in BCN bus trial.

Figure 48. Stakeholders of BCN bus trial.
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The main actor is TMB which is the bus operator in Barcelona.
Regarding bus producers the most relevant ones are Irizar, Solaris and BYD, the companies
which have produced the electric buses implemented in Barcelona. A complete list of
worldwide bus producers can be consulted in next link: http://www.ev-info.com/electric-busmanufacturer.
Currently there are three other European projects which are much related to this trial. It is
important to create synergies with all projects.
IV.5.5.1

3iBS project

The intelligent, innovative, integrated Bus Systems project (3iBS) was committed to stimulate
coordinated research and exploit bus-system innovations, support deployment and
implementation of key solutions, promote exchanges of knowledge and best practices on an
international scale. As a follow-up of EBSF (European Bus System of the Future) and other
Bus System projects, 3iBS will continue striving for increased performance, accessibility and
efficiency of urban bus systems. It started on October 2012 and it finished on March 2015.
IV.5.5.2

Zeus project

ZeEUS, the Zero Emission Urban Bus System, aims to be the main EU activity to extend the
fully-electric solution to the core part of the urban bus network. It fits within the context of the
European Commission’s objective to create a competitive and sustainable transport system. It
started on November 2013 and it will finish on April 2017.
To achieve its mission, ZeEUS is testing innovative electric bus technologies with different
charging infrastructure solutions in ten demonstration sites across Europe. Thanks to varied
geographical and topographical characteristics, the ZeEUS demonstrations validate economic,
environmental and societal viability of the electric solutions.
The ZeEUS consortium represent the entire stakeholder spectrum: public transport authorities
and operators, bus manufacturers, industry suppliers, energy providers, national and
international associations, research centres and consultancies.
Moreover, the ZeEUS project closely follows the development of electric bus systems all
around the world through the ZeEUS Observatory. Selected Observed and Monitored
Demonstrations directly contribute to some of the ZeEUS core activities and strategic outputs.
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Four of the electric buses implemented in Barcelona and the quick charging point are under
the framework of Zeus project.
IV.5.5.3

Eliptic project

ELIPTIC aims to develop new use concepts and business cases in order to optimize existing
electric infrastructure and rolling stock, saving both money and energy. The project
strengthens the role of electric public transport, leading to reduced fossil fuel consumption and
improved air quality. It started on June 2015 and will finish on May 2018.
To achieve this goal, ELIPTIC analyze 23 use cases within 11 cities (Barcelona, Bremen,
Brussels, Eberswalde, Gdynia, Lanciano, Leipzig, London, Oberhausen, Szeged, Warsaw)
and in three thematic pillars. The project will support uptake and exploitation of results by
developing guidelines and tools for upgrading and regenerating electric public transport
systems. ELIPTIC also advocates for an electric public transport sector at the political level
and helps develop political support for the electrification of public transport across Europe.
With a strong focus on end users, ELIPTIC use case analyses focus on three thematic pillars:
-

safe integration of e-buses into existing electric public transport infrastructure through
recharging them “en route” and upgrading trolleybus networks with battery buses or
trolley hybrids and automatic wiring/de-wiring technology

-

smart energy management upgrade of electric public transport systems for rail

-

multi-purpose use of electric public transport infrastructure, e.g. for safe recharging of
non-public transport vehicles
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Data required

Table 10 resumes all the data that will be required for Barcelona trial.
Table 10. Required data for Barcelona trial.
Data
Information about bus service (routes, velocities,
schedule, stopping time…)
Bus tracking (position, battery state…)
City cartography
Energy consumption of electric buses:
Real operation condition of electric buses in
Barcelona
Trial condition (different velocities, slopes…)
Theoretical models
Information of electrical grid (capacity of the grid,
electricity prices, integration of renewable
energies…)
State of the art of electrical buses and charging
points (efficiencies, cost, maintenance, lifetime,
autonomy, dimension…)

Provider
TMB

Information
status
Available

TMB
Barcelona council

Under request
Available

TMB
TMB
Scientific papers,
thesis,
general
literature.
REE
(Red
Electrica
Española)
Public
bibliography,
industry,
installers…

Under request
Under request
Available

Available

To
requested

be
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INTERNET LINKS
1. http://e-wald.eu
2. https://charge.e-wald.eu
3. http://www.e-sumava.cz
4. http://www.bcnecologia.net
5. http://www.ev-info.com/electric-bus-manufacturer
6. http://www.zeeus.eu
7. http://www.motitworld.com
8. https://www.ecooltra.com
9. https://www.getyugo.com
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