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Abstract: Development of electromobility depends on sevietiors. Framework conditions are usually definetha
national level, typically by government, but sommets the national conditions are also affected lgy Eliropean
framework. The national framework has been develapé&lovakia in recent years in the form of a ayekof strategic
documents that are successively practically rehliSée problem is that the framework does not haveadequate
response at regional and local levels. The devedopiof electromobility in the conditions of the nizipalities will have
a relevant impact mainly on the infrastructure. fEfigre, the municipalities would be prepared far tlevelopment of
electromobility. Generally, it should be a documigmpically covering the medium-time period thatides measures of
the municipality and is interconnected with othelevant municipality documents. The paper analyfsebenefits and
barriers of electromobility and typical car useh&aour generally and specifically in electromdpiinvironment. Then
the typical aspects regarding the development aiaLaction plan for electromobility are presentélereafter the
process of the plan development and experiencasdduring the plan development are describedlljtize particular
measures of Local action plan of e-mobility for Naipality of Senec are stated.

1 Introduction

After a long hesitant attitude, the
electromobility has recently become more dynamithe
Slovak Republic. In the past, despite the existesfcan
initial concept, the approach of competent autlesritvas
without any vision and continuity. At present, tkaro the
influence of the European Commission, the situatias

framework for electromobility in the form of charsge the

issue ofelated legislation, preparing the strategic materand

defining specific measures to support the developrog
electromobility (e.g. grant schemes) [1-4].

In line with sustainable transport trends, altaueat
fuels [3-5] are now increasingly preferred, witbdaticity
probably playing a major role in the future. In tase of

changed and Slovakia has developed a comprehensijg deploying of battery electric vehicles (BEV), a

strategic framework for alternative fuels and, amtjgular,
the Action Plan for the Development of Electromityiin

significant reduction of local emissions will behaved
(the reduction of total emissions will depend oatray of

the Slovak Republic. These documents [1-4] creafgoduction of electricity - energy mix) which is rye

framework conditions and define specific measutdhe
national level.

To achieve this more effectively and to bring tsgr
to the citizens, it is also necessary for the gelfernment
to be prepared for these challenges. A conceptaténal
may be a suitable tool at the municipality leveitasn be
understood not only by an official of the municipdfice
but also by a member of the local council and &lg@a
citizen. To fulfil and implement the elaborated eral, it
should have defined objectives, tools, responsésliand
timeframe - typically it should be a local actiolam of
electromobility (LAP).

2 Benefits and barriers of electromobility

The issue of electromobility was assigned by thé
Government of the Slovak Republic to the Ministfy o

Economy of the Slovak Republic. It addresses ttiemeal

important considering the agglomerations and seéfds
that are found in poorly ventilated basins andeyall

Thus, in the case of the use of BEVs, these vehicle
(except emissions from tire wear, brake linings #mal
road itself) do not produce emissions at the Itea| (at
the point of the electric vehicle use), howeverjssions
are generated at the point of electricity genenatibhe
overall balance is directly related to the greeasnef
energy sources and it should be noted that theze ar
countries in the EU where the use of an electridole is
worse than of a conventional one (e.g. in termgshef
balance of CO2 production).

In the previous period, experts discussed the isue
starting a more massive development of electrontgpbil
specially the relation (“vicious circle") betwete lack
of charging infrastructure and a commercially ingigant
number of electric vehicles. However, the obstafries
point of view of users are several [6].
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The principal barriers to the development ofyradually bringing solutions that address the emodce

electromobility are [7]: distance of electric vehicles and charging spedie T

solution of the historical problem of incompatityiliof
» purchasing costs of an electric vehicle, charging systems is also being solved, e.g. Ndtjpoly
« insufficient charging infrastructure, for the implementation of infrastructure for altetine
« the lifetime of the electric vehicle's energy sgara fuels in the conditions of the Slovak Republic [Bit it

device, remains to solve payment and information interopiéita

« usable range on a single charge and charging timéne safety of electric vehicles is still a probleatthough,
. unsolved interoperability not so significant. The problem is the energy gferdevice

(i.e. the accumulator, although the battery designas
generally accepted at the professional level), Wwhi
usually lithium-based and which can ignite (notyomhen
damaged) and cannot be extinguished conventionally.

+ energy storage security.

Considering the economic aspects (the price otridec
vehicles, investments in charging infrastructutteg, effort
is to start electromobility with support and gréotls. The :
price of electric vehicles has been steadily dedjrover 2-1 Usersbehaviour _ .
time and it can be assumed that in the medium-term One of the above barriers is still perceived bydpiics
horizon these will be competitive with conventionaPf the experiences of conventional car drivers aieoused
vehicles (also due to their increasing technoldgicd® range up to 1,000 km. On the other hand, tretad
regulation). The charging infrastructure is stibufficient aspect of typical vehicle use (Fig. 1) and alsoshecific
and in the city conditions (manly in the high-depsi USe _of an electric vehicle with a rela_tlvely lowainge
settlements with block of flats) the new approachés ~ (Sufficient for supply purposes, service systents,).e
have to be found (e.g. application of layer-basgdti®n The_reafter it is cI_egr that currently available ctie
[8] or energy hubs [9]). Technological advances ase vehicles fulfil a significant part of the use cases
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Figure 1 Average daily mileage of vehiclesin specific countries (all vehicles, i.e. mostly conventional) [7]

Considering the perspective of the chargindollowing Fig. 2. It follows that more than half dfe time
infrastructure, it is important to understand tiehdviour an electric vehicle was connected to a chargingtpbe
(needs) of electric vehicle users. Typical userbeiur at vehicle was not being recharged but only occupied a
the charging stations in the developed markgiarking place equipped with charger. Certainly,s thi
(Netherlands), i.e. the effective use (chargingprand the phenomenon is not desired because decreasesraffiaé
inactivity ratio depending on the daytime are shamvthe charging points utilisation.
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Figure 2 Users behaviours at the charging stations [ 10]

The requirements of users are time-dependent and ar «  at home,
typically different on weekdays and weekends (B)g. . atwork,

Each point represents the initial time of charging .«  charging related to other activities (shopping,
process. It is obvious that utilisation of the diag points  cylture, sports, ...),
during working days and weekends differs. During .  travelling purposes (i.e. for distances which are

weekdays two narrow peaks can be observed (7:30 agfiger than the range of an electric vehicle, ibc
17:30) and between these two periods the relatistelyle intercity journeys).

trend can be seen. On the other hand, most ohtiging Typical usage of the charging infrastructure onkivay
sessions start at midday and the peak is much Vﬂ'del‘days is shown in the following Fig. 4, which shothe
weekends. number of transactions categorized by arrival and

‘The analyses of extensive data from charging ststiogeparture times (rounded to hours). The size ofiticte is
point to a clear segmentation of users. Howeveirs it proportional to the number of transactions in agitaour,
possible to identify groups of users who chargexiéely  gnd the colour of the circle indicates the chargatg (ratio
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Figure 3 Initial charging time a) working days, b) weekends [10]

Such analyses are important from practical ang.1 Local eectromobility action plan in general
business point of view, e.g. clustering of the seations In terms of transport and mobility problems, snralle
can help to dimension (power and number of chargingwns in the Slovak Republic are under-sized imseof
points), allocate and set up the business model. personnel, and often this area of competenceastat! to

the section dealing with construction issues. InyEases,
3 Local electromobility action plan they do not have professionally trained capacities the

Regarding to the above mentioned, it is clear thatactivity itself usually focuses on permitting prdoees,
significant proportion of BEV and PHEV users use throad maintenance and public transport servicesditity.
infrastructure at their place of residence, workagilities. It is therefore in the interest of the city to askh the
Furthermore, taking into account that availablectele issue with solving the electromobility in the ciin
vehicles are suitable for urban or regional transpocooperation with external capacities that will lgrim
whether for individual car transport or urban pablidifferent perspective on the state, problems andgsses
transport (e-bus), service systems, etc., it iSalsvthat in the city.
electromobility has its merit in urban conditiofitie self- The quality of the output - LAP depends not onlyttu
government should, therefore, respond to this tramdl expertise of the involved persons and subjectslsat on
address it within its competences conceptuallyngkito the available database. The availability of datalfaP
account its specificities. development is usually closely related to the atulity of
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other high quality and relevant documents of tiig @hd Transport master plan, Spatial plan, Sustainabbarur
region, covering mainly transport, economic andiaoc mobility plan, Sustainable energy action plan, @l
aspects (Plan of economic and social developmestrategy, City logistics conception, ... [11,12]).
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Fig. 4 Arrival and departure times (plug-in and unplug of eV) portraying the charging ratio and number of transactions [13]

3.2 Local eectromobility action plan in Senec surroundings of the town, so a lot of necessarsecdata
The Municipality of Senec is actively involved inet and transport forecast absented [12]. For thatoreas
Interreg Danube Transnational Program by the projepersonal meetings with the responsible staff of the
devoted to the Electric, Electronic and Green Urbalunicipal Office were important, as they provided
Transport Systems (eGUTS) [14], which aimed to tigve information that was not captured by any documants

a local electromobility action plan for Senec. materials to the investigators.

Senec (approx. 20,000 inhabitants) is a distrismto ~ The LAP was prepared for the municipality as a
situated in the south-west part of Slovakia, 25raenth- document with two parts - analytical and proposa e
east far from the capital Bratislava. It has a ¢laaracter and annexes [15].
and very good traffic position. The motorway D1

Bratislava - Zilina is passing nearby and the rmailway The following topics were parts of the analyticattp
line Bratislava - Starovo passes directly througg tity. » electromobility in the European context, trends in
The M. R. Stefanik Airport in Bratislava and therder the EU, EU legislative and strategic frameworks,
crossings to Austria and Hungary are also relatickise. » electromobility in Slovakia, policy framework and
The LAP process consisted of several areas: strategic documents of Slovakia,
* an analysis of relevant documents at the national, « municipality of Senec, general characteristichef t
regional and local levels, town and its surroundings, statistic indicators,
* an analysis of the current state in the area of (e- « transport in the municipality, the fleet of the
mobility, transport infrastructure and related area municipality Senec, public transport of the Senec,
* meetings, training, brainstorming, « traffic in Senec and its surroundings, basic data o
¢ communication (telephone, e-mail, the road transport, accessibility in the town, road
teleconferencing). network load, the prognose of the road network
load,

It should be noted that at the time of LAP prepamt » externalities caused by transport, the contribution
only Plan of economic and social development and electromobility to the emissions reduction,
partially Spatial plan were available in Senec. The « development of electromobility, analysis of
development of the Transport Master Plan was impéed economics of electric vehicle.
at that time due to major infrastructure changeshim
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Within the proposal part, framework measures weid/eek - 16-22.9; Car-free day - 22.9.; (E-)Bike toMW/
identified (update of the town policy; indirect(every year in May), mobility day, schools, suppoft
electromobility support; electromobility education,third-party information actions)
information and promotion; green public procurement 3.2 Integration of available information on
principle of the town and town entities; promotioh electromobility (static and dynamic data on chaggin
electromobility infrastructure and services), eacimfrastructure within the town, information on ingigt
consisting of sub-actions that specify individuetivdties. support for electromobility, information on support
The description of each measure was defined bfpotheat  schemes, etc.) into a single site, together withed traffic
agreed within the eGUTS project consortium; thénformation

description of each measure was realized in theviolg 3.3 Building of a public-private platform to suppor
extent: electromobility in the town using the informatiomca
*  Reference number experience from the eGUTS project.
»  Action/project name
«  Strategic document identification 4 The green procurement principle of town and town
«  Action/project description entites _
e Timeframe 4.1 Optimization of the fleet tailored to the neefithe

town and its entities (increase the vehicle utila and
thus its economic efficiency; possibly reduce theimber)

4.2 When renewing the fleet of vehicles, consider
replacing by an electric vehicle or another tramspaean
; : using the principles of green procurement
*  Estimated impact 4.3 Use of support and subsidy schemes for legal
*  Project phases entities and public sector to support electrompbili

*  Action/project holder/responsible department  (electric vehicles, charging infrastructure, ediaratetc.)
*  Project custodian

»  Cost estimation/budget

»  Financing sources

*  Potential risks and barriers
»  Mitigation measures

5 Support for electromobility infrastructure and services
Each measure is briefly described by its name with 51 Building of a basic scheme of public charging
description of the corresponding actions (sub-me&3u  stations (managed by the town or by a partner)yiticg
the installation of 1-2 charging stations from #@UTS

1 Update of the town policy project.

1.1. Consideration of the issue of electromobitityhe 5.2 Based on the results and experience gainedthem
strategic and planning documents of the town witttHic  eGUTS pilot project on electric bicycles, consiflather
emphasis on new territories extending of the e-bike-sharing scheme (electiydies,

1.2 Consideration of aspects that support thgharging stations)

development of electromobility (construction of pab 5.3 Assessment of the scope of public transporiaand
charging stations, electric car parking, etc.) whegdaption of timetables to the needs of passenterséeds
developing projects (e.g. public buildings, tran$po of passengers arise from the general plan of trahspd
infrastructure ~ construction/reconstruction, undewgd these requirements need to be adapted mostly fretime
services construction/reconstruction) and sugggstew point of view - coordination within the integrateelnsport,

building areas beginning and end of classes at schools, nurséoss;
etc.
2 Indirect electromobility support )
2.1 Motivational parking system A part of the proposal section is also a desciipéind
«  reserved parking places for BEV / PHEV an explanation of each measure together with aosaip
»  reduced pricing policy for BEV / PHEV for the implementation of the measure up to théviddal
» reserved parking at the BEV / PHEV operator'project phases.
residence In case of adoption of other strategic documerds th

2.2 Regulation of the entry of service transpostemns may have an impact on the LAP (Transport master, pla
into the reserved areas of the town within thei§peldime  Sustainable urban mobility plan, Sustainable enaogipn

(peak hours) plan, Cycling strategy, etc.), the LAP needs tapéated
e without limitation for BEV / PHEV so that these documents form a complex but coherent
2.3 Preference of e-TAXI ecosystem.

3 Education, information and promotion of dectromobility 4  Conclusions

3.1 Active organization, engagement and suppdfte®f  The primary role in fulfilling the defined measugesd
information  and  awareness-raising  actions  OBbjectives of the LAP is played by the self-goveemtn—
electromobility and green transport (European Mgbil Municipality of Senec. Of course, the Municipalitgelf
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cannot create the necessary framework (“ecosystam”)[2] Slovak government resolution No. 504/2015 on

the local level. This framework interacts with mamjities
similarly as it is in the Smart City concept. Toplement
the framework successfully, it is necessary to ecaie
with all participants who can help the town to asfei the
goal - public, third sector, education institutippsivate
sector.

Strategy of electromobility development and iteeff
on Slovak economy (Original in Slovak).

[3] Slovak government resolution No. 504/2016 on

proposal of National political framework for
development of alternative fuels market (Origimal i
Slovak).

The result will then be an increase in awarenesga(S [4] Slovak government resolution No. 505/2016 on

People in the Smart City concept) and a continyousl

balanced increase in electromobility in the towrhaut

significant excesses (e.g. excess demand for ciwargi
[5] LIZBETIN, J., BARTUSKA, L.,

compared to supply or vice versa, or insufficienergy

infrastructure for charging infrastructure needs).
Considering the rapidly

electromobility, not only the political nationabinework

but especially technological development, it wile b

changing world of

proposal of National policy of deployment of
infrastructure for alternative fuels in conditidBl®vak
republic (Original in Slovak).

RAKHMANGULOQOV, A.: Comparative analysis of
alternative  fuels used in road transport,
Communications - Scientific Letters of the University of
Zilina, Vol. 19, No. 2, pp. 86-89, 2017.

necessary in the future to update the LAP and atlapt [6] KNAPCIKOVA, L.: Electromobility in the Slovak

current needs. The update period should be 2 years.

Republic: a green approacActa logigtica, Vol. 6,

The town Senec is interested in continuing in the No. 2, pp. 29-33, 2019. doi:10.22306/al.v6i2.116

strategy of development of electromobility in ther&pean
Union and in the Slovak Republic and aims to buaifd
“ecosystem” with a gradual reduction of emissiormsrf

[7] CUBON, P., HRUDKAY, K.: Systemic attitude to

electromobility in Smart City concept, Proceedings of
the conference Traffic Engineering 2017, Zilina

the perspective of local transport as an ecological (Original in Slovak), 2017.

alternative which contributes to increase in thaligy of
life in cities by eliminating emission burden arebastic

smog. In the recent past, several strategic doctamen
defining the electromobility framework have been

developed in the Slovak Republic at the nationalleand

[8] MADLENAKOVA, L.,

MADLENAK, R.,
DROIDZIEL, P., KURTEV, I.: Layers and processes in
the model of technological postal systeéhnansport
and Telecommunication, Vol. 16, No. 4, pp. 353-360,
2015. doi:10.1515/1tj-2015-0032

they should be subsequently transformed into specif9] FRIVALDSKY, M., MORGOS, J., BRACINIK, P.,

implementation and support measures. Howevernitea
assumed that the overall ecosystem will be subatignt
affected by the consistency of national policy ahd
promotion of electromobility.

The Municipality of Senec has been actively invdlve

in projects and support actions related to eleobtumlity
and it also intends to continue to act. It has alg@ted
the e-mobility Local Action Plan for the town Serestd

considers it seriously. It is aware of the dynamic

environment not only in terms of technological pess in
the field of electromobility but also in the regiiten of the
automotive industry and it is therefore essentidé fully
prepared for the rapid development of electromigbiti
the medium-term horizon.
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