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Poorly signed, uncovered, and not always functional

The electric vehicle (EV) landscape in Slovenia is evolving, with an increasing number of EVs on the road,
making it essential to evaluate the usability of public EV charging stations. However, the results of this
evaluation are far from promising. These charging stations frequently fall short of expectations in terms of
user experience and lack the convenience that traditional gas stations offer. The study primarily focused on
factors such as ease of finding, registration, initiation of charging, and payment methods. It also considered
the availability of different services and whether the charging stations were suitable for individuals with
disabilities and families with children.

The evaluation examined 48 EV charging stations across Slovenia, encompassing various providers,
regions, and charging methods. The experiences ranged from good to outright failures, highlighting the
need for improvement. Challenges included difficulties in finding charging stations, complex registration
and payment processes, and the lack of standardisation in signage and markings. The absence of shelter or
cover at most charging stations was noted as a significant inconvenience, especially during adverse weather
conditions.

Furthermore, the study revealed several issues with technical aspects, such as problems with registration
and payment, inconsistent charging speeds, and the limited availability of high-power charging options.
The need for uniform charging standards, including connector types, was emphasised to provide a seamless
experience for all EV users.

In conclusion, while some EV charging stations received good ratings in the evaluation, improvements are
needed to make public charging more user-friendly, efficient, and easily accessible for all EV owners,
including those who are not tech-savvy. Addressing issues related to station visibility, payment methods,
and charging infrastructure standardisation will be crucial for promoting widespread adoption of electric

vehicles.
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1.1 How did we evaluate?

In September and October 2023, we visited 48 electric vehicle charging stations throughout Slovenia, from
Pince in the northeast to Piran in the southwest and from Brezice in the southeast to Planica in the
northwest. The charging stations were randomly selected, representing various providers, technologies,
charging speeds, and locations. The providers were not informed about this evaluation before the action.

At least three evaluators visited each charging station, and at least two different vehicles that support
charging with various power levels and standards underwent testing. During our visit, we completed an
evaluation sheet in which we recorded all observations and facts about the charging station. The most
important data were recorded in an evaluation table, which consists of the following categories:

1.1.1

1.1.2

1.1.3

Charging Points (15% of the total score)

We counted the number of charging points for direct current or alternating current and noted the
maximum rated charging power and types of charging connectors (Type 2, CCS, and ChaDeMo).
Charging stations with more charging points and/or higher charging power received higher ratings.

Charging station: AC (alternating current)
e 37.5% number of charging AC stations (points): 16 and more (5.5), 8 (4.5), 4 (3.5), 2
(2.5), 1 (1.5).
o 12.5% power output AC measured in kW (points): 22 (5.5), 15 (4.5), 11 (3.5), 7 (2.5), 5
(1.5), 3.6 (0.5).
Charging station: DC (direct current)
e 37.5% number of charging DC stations (points): 16 and more (5.5), 8 (4.5), 4 (3.5), 2
(2.5), 1 (1.5).
o 12.5% power output DC measured in kW (points): 350 (5.5), 250 (4.5), 150 (3.5), 50
(2.5), 25 (1.5), 10 (0.5).

Signage (10% of the total score)

We checked if the charging station had any traffic signs at nearby roads, and at the charging station
itself, we verified the accuracy of signs, both traffic signs and road markings, and their compliance
with the legislation. The highest rating was given to charging stations that had signage at least at
the last intersection, along with proper traffic signs and road markings (symbols and colours) under
the Slovenian traffic signalling regulations.

e Traffic signs at nearby roads (points)
o Marked before the junction (5.5), indicated on the property-garage (3), there are
no traffic signs at nearby roads (0.5).
e Traffic signs (points)
o Charging station or parking area with an additional sign (5.5), parking space
(3.5), parking space with private marking (2.5), or no sign (0.5).
o Road markings (points)
o Compliant colour and marking according to the law (5.5), an additional hue
and/or pattern (2.5), absence of any form of marking (0.5).

Location (15% of the total score)

We examined the parking facility to see whether it was well-lit, covered, and if it had special
parking spaces for disabled individuals or families with small children. We looked around for
restroom facilities, options for food and beverages, a store or shopping centre, or accommodations.
The lighting and coverage of the parking facility, the presence of restroom facilities, and access to
food and drinks carried the most weight in the evaluation.

® 50% parking area (points)
o Well-lit (5.5), covered (5.5), parking for disabled individuals (5.5), parking for
families with small children (5.5).
e 25% restroom facilities (points)

EVS37 International Electric Vehicle Symposium and Exhibition



o Dedicated restroom (5.5), public restroom within a nearby establishment (4.5),
restroom within a nearby establishment for customers only (3.5), no restroom
0.5).
® 15% Food and beverages (points)
o 50% restaurant (5.5), buffet (3.5)
o 50% vending machines with food and drinks (5.5).
e 5% retail complex (points)
o At the charging station (5.5), close by (3.5), and not nearby (0.5).
e 5% accommodation (points)
o At the charging station (5.5), close by (3.5), and not nearby (0.5).

1.1.4 Information (10% of the total score)
At the charging station, we checked for information on pricing and the charging process. Some
points were also awarded to providers who displayed pricing in digital format (accessible via QR
code).

e Details regarding charging fees (points)
o At the charging station (5.5), in the application with the QR code (3.5), there is no
information (0.5)..
e Instructions for activation (points)
o At the charging station (5.5), in the application with the QR code (3.5), there is no
information (0.5).

1.1.5 Charging Process (50% of the total score)

We assessed the method of initiating charging, with the "plug-and-charge" method receiving the
highest rating. An equal weighting was dedicated to the operation of the charging station.
Additional points could be awarded for the presence of a Type 2 charging cable at the station.

® 42.86% Functioning of the charging station (points)
o Plug in and charge (5), payment card (4), application + call, application +
provider's card + prepayment, application + provider's card (3), only application,
only call or scan QR code (2), only provider's card (1)
e 14.29% Charging cable at the AC station (5.5)
® 42.86% The functionality of the charging station was confirmed by testing it with three
distinct electric vehicles (points)
o Operates without issues (5.5), operates with low power (3.5), operates
intermittently with many attempts (1.5), does not work, and charging is
impossible (0.5).

We took the limiting factor into account: if the score for the operation of the charging station is
unsatisfactory (<1.5), the score for the charging process cannot be higher.
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Labeled max. Number of
power charging points
Charging stations for electric cars
C Operation
Type of charging of the

charging CHARGING i cable at | charging TOTAL
station ) AC POINTS SIGHNAGE LOCATION INFORMATION | acfivation |the station| stafion CHARGING | SCORE

Location of the charging station 3 3 15 % 10 15% 10 % 50 100 %
A2, rest area Grig AC & DC 22 2 2 (1] 3 o -+ o yes 45 + +
A2, rest area Radovljica saver ALC & DC 22 350 1 5 (1] 3 1] a4 o yes 45 + +
Al, rest area Tepanje AC + DC 2 50 2 1 1] 3 1] -4 o yes 3 + *
Ljubljana, Supernova Sigka AC+DC 22 150 6 3 - » o - ] yes a4 * +
Al, rest area Dobranje AC » DC 22 350 1 5 o [i] 1] - o yes . - -
Al, rest area Mari bor-vzhod AC+ DC 22 350 1 3 o 1] +4 o yes e + +
Bled, BS Petrol oc ! 100 1] 2 I o 4 o ! .t + +
Ljubljana, MOL Bratislavska wlica AC +DC 22 50 1 1 - + 1] s o yes . - “*
Zirownica, N-GEN AL 2 ! 34 a 1] L] o - ++ yes - - +
Celje, Citycentar AC 11 J 10 0 ] - 4+ 4 0 no - + “
Smarjeike toplice, hotels AL 22 ! 2 (i} 0 1] a4 -+ no 45 3 +
Koper, Lidl $alara AC + DC 11 0 1 1 = - - - - yes a4 - +
Brezovica, §pan AC+DC 22 7% a 1 0 N - - 0 yes . . .
Ljubljan, Lidl Dolgi most AC + DC 10 18 1 1 - - - - - yes - - -+
Kozina, BS MOL AC+DC 22 50 i i - - o 4+ o yes .t + +
AB, rest area Pince AC+ DC 43 150 1 3 o - 1] +4 o yes e + +
Koper, Petrol Kolodvorska AC+DC 22 50 2 2 1] L] o -+ o yes + + +
Kranj, B5 MOL AC+DC 22 50 1 1 - - o -+ o yes - + +
H#, rest area Semedeala s ! 350 [i] 4 o - 1] a4 o ! 45 + +
Maribor, Skovenska casta AL 22 ! 4 (i} (1] + 1] -+ o no 45 4+ +
Portorod, center AC 22 ! 4 [i] o + 4] s o no ' + +
Brefice, Penzion Les AL 22 ! 2 (i} - + 1] - -+ no 3 - -
Strunjan, center AC 2 ! 2 (i} - + 1] s o no 3 - -
Trii, municipality AL 2 ! 2 a - + 4] 4 o no e + +
Bohinjsko jezera AC 22 i 2 a - + 1] +4 o no e + 1]
Brezje AL 22 ! 2 a - + o -+ o no - + ]
Ljubljana, BTC Emporium AC 22 ! 2 [} - - * s o no . + i}
Brefice, municipality AL 7.2 i 2 [} - + 1] —-— -+ no . - i}
Kranjska Gora, sports hall AL 11 i 2 (i} = * - -4 o no 3 * i}
Movo masto, Supermova AC + DC 22 350 -] 2 * * 4] ey o no 1] [i] 0
lesenice, Merkur AC 22 ! 2 (i} - - - s o no 3 + i}
Izola, AH Jereb AC # DC 11 50 1 1 - - - s o yes 3 - i}
Ivanéna gorica AC 11 i 1 a - - 1] - -+ no e '~ 1]
Ljubljana, Aleja, basement AC 11 32 & 1 o + + o o yes a (1] 1]
Planica, nordic center AC 11 i ] a - - - +4 o no e + 1]
Ljubljana, BTC Kristalna Palata AC+DC 22 75 2 2 1] L] o -+ o yes o o ]
Trebnje, administrative unit AL 11 i 2 [} - + - o o no e * i}
Maribor, Europark AL 22 i 10 (i} o 0 1] -4 o no 1] [i] 1]
Ljubljana, Porsche center AC + DC 22 350 2 1 o - - —-= o yes 3 * i}
Maribor, Studenci AC # DC 11 85 1 1 - - - i} o no 3 - i}
Ljubljana, P+R Barje AL 22 ! 4 o - - - o no o [i] i}
Kranj, Iskratel AC # DC 22 ! 1 (i} - 0 - o o no * [i] i}
Fufemberk AC+ DC i1 i0 1] i -= + - a ] no 1] - -
Dobrownik, Ocean Orchids AC 11 i & [1] o - - +4 - no - - -
Ljubljana, P+R Dolgi Most AC+DC 22 50 8 1 o 0 - LR o no - - -
Sefa, salt plants AL 22 i 4 [} 1] - - [} - no - - -
Calje, A25 Could not charge -
Piran, Fornate Could not charge -
++ very good (80 - 100 %) + good (60 - 79 %) o average (40 - 59 %) - deficient (20 - 38 %) -- unsatisfactory (0 - 19 %)
AL - alternating current [Type 2 connector)
DC - direct current (CCS andyor ChaDeMo connectors)
Table 1: Evaluation of public electric vehicle charging stations
4
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1.2 Recommendations for improvement

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

Standardised Signage and Markings

Introduce standard signage and road markings for EV charging stations to enhance visibility and
facilitate easier navigation. Furthermore, the signage for the EV charging stations should follow
the same pattern as for the traditional fuel stations, i.e. signs should be present at major roads
around the charging station, leading the driver on the optimum route towards the station.

Streamlined Information Access

Ensure that pricing and charging processes and available charging power information are readily
accessible and straightforward. Digital pricing displays with QR codes can enhance information
access, but they should not be the only option. The user should be able to follow the flow of energy
and be well informed if anything goes wrong with charging, even if only the charging speed is
lowered because the other user started to charge at the same station.

Accessibility Features

Make charging stations more accessible to individuals with disabilities and families by offering
designated parking spaces and easy access. There should be a wise, experience-based approach to
designing a user-friendly charging station that does not leave any user groups behind. Special
emphasis should be given to vulnerable and less capable users concerning access to the user
interface, cables (knotting), and general space around the vehicle (including the curbs and surface

quality).
Shelter and Amenities

Install shelters at charging stations to provide protection from adverse weather conditions.
Consider the addition of amenities such as restrooms, food and beverage options, and shopping
facilities. These are standard services at literally all traditional fuel pumps but are very rarely seen
at the charging stations, although users and their passengers usually spend more time charging the
EVs than filling up the gasoline. Avoid building the charging stations in remote areas (the far end
of big parking spaces, the back of the fuel station or building, etc.). Make the charging station stop
attractive, well-lit, and easy to see and observe.

User-Friendly Operation

Ensure that the operation of charging stations is intuitive and user-friendly, particularly
emphasising the "plug and charge" method. This is especially important in public or commercial
parking spaces and garages that are part of shopping centres. The energy used for charging the EVs
during the short visit is not that expensive to justify all the complications with registering and
paying. Of course, there should be clear rules to avoid unnecessary freebies, which would use the
charging station excessively long.

Uniform Charging Standards

Work towards standardising connector types and power levels to ensure a consistent experience for
EV users. To allow reliable user planning, avoid levelling the charging power when more users are
connected. Better make it possible for users to choose the proper charging power and thus divide
the available power for all charging points in the most optimal way.
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1.2.7 Expand High-Power Charging Options

Increase the availability of high-power charging options (150 kW and above) to accommodate a
broader range of EV models and reduce charging time. This is especially important with the
charging stations at or close to the common transit roads. Build a network of high-power charging
stations outside the traditional fuel stations and rest areas. Use industrial and commercial
complexes close to the main roads to fill the gaps and increase the availability of charging points
for EV drivers in transit.

1.2.8 Public Awareness Campaigns

Launch public awareness campaigns to educate EV owners and potential users about the locations,
features, and benefits of public charging stations. Emphasise different user needs during their visit
to cities, cultural, sporting, and other events, natural attractions, everyday driving, distance driving,
etc. Don’t focus only on one scenario.

1.2.9 Collaborative Efforts

Encourage collaboration between EV charging station providers, the government, and
non-governmental organisations to drive improvements collectively. Their fruitful cooperation is
crucial to finding the best possible solution for local EV owners, especially the ones who don’t
have the opportunity to install the wall charging point at their home. Work towards achieving
plug-and-charge solutions for as many charging stations as possible, both locally and
internationally.

1.2.10 Regular Maintenance

Establish a routine maintenance schedule to address technical issues promptly and maintain the
functionality of charging stations. Solve the technical problems in the shortest possible time and
promptly inform all the users of alternatives to not-functioning charging stations. All non-technical
maintenance, such as renewal of road markings, construction works, and similar, should be carried
out in a way that minimises disruption to the functioning of the charging stations.

Conclusion

Through the implementation of these recommendations, Slovenia could significantly enhance the usability
and convenience of its public electric vehicle charging stations, thereby fostering the wider adoption of
electric vehicles and contributing to a more sustainable future. We believe that this survey and evaluation
might be useful as a guideline for NGOs, decision-makers, the government, and all others involved in
segment charging stations for electric vehicles. We also believe that the experience gained could help to
perform a similar survey and evaluation in other countries and thus assure the quality of chargiong
infrastructure is regularly and structurally observed on international level.
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