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Abstract: The article describes the forecasts and the current state of electromobility in Poland. 

Attention was drawn to the significant problems facing the electricity market as a result of 

adapting the infrastructure for electromobility and growing energy demand. Integrated systems 

connecting electric vehicles, transport infrastructure, energy networks, buildings and renewable 

energy sources supporting electromobility were presented. It also shows the activities undertaken 

by Energa Operator for the development of electromobility in the area of electricity distribution of 

the company. 
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1. INTRODUCTION 

Electromobility is all the issues related to the use 

of electric vehicles which today constitute a serious 

alternative to vehicles with internal combustion 

engines. Electric vehicles are seen as a tool to combat 

smog and climate change [13]. This is a correct 

statement because emission of harmful gases by an 

electric car may be reduced to the emission of 

pollutants from the power plant stack if the charger is 

powered by a conventional source of electricity [14]. 

One of the causing factors the growing popularity of 

electric cars is also the increase in the total number of 

vehicles and hance the expansion of public roads [19]. 

In 2019, electric cars accounted for over 50% of all 

cars sold in Norway, what confirms the forecast that 

electric transport will dominate over several decades 

[18]. More electric vehicles means a greater demand 

for electricity and this forces many changes in the 

electricity sector. 

2. ELECTROMOBILITY IN POLAND 

According to data from the end of February 2020, 

there were 9803 electric cars on Polish roads, of which  

58% were fully electric vehicles (BEV), the rest were 

plug-in hybrids (PHEV) – (Fig. 1). 

 

Fig. 1. Growth curve of the number of electric vehicles in 

Poland from March 2019 to February 2020 [21] 

In February 2020, there was an over 50% increase 

in the number of electric vehicles compared to the 

previous year [21]. At the time, there were 1093 elec-

tric vehicles charging station in Poland, including 

2028 charging points. 30% of them were fast DC 

charging stations and 70% were slow AC chargers 

with a power less than or equal to 22 kW [21], of 

which the most chargers are located in Warsaw 

(Fig. 2). 
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Fig. 2. Electric car charging stations in individual Polish 

cities [21] 

3. THE FORECASTS OF 

ELECTROMOBILITY 

The forecasts presented by the Ministry of Energy 

in the electromobility development plan (Fig. 3) 

assume the achievement of one million electric cars on 

Polish roads in 2025. As can be seen in the diagram, 

by 2040 almost 100% share of electric vehicles in 

Poland is forecast [17, 22]. 

 

Fig. 3. Forecast of the number of cars in Poland over the 

years [22] 

By the end of 2020, it is planned to build approx.. 

6000 points with normal charging power (up to 22 

kW) and 400 points with high charging power. Even 

the weakest chargers can have the power equal to the 

power of all other electrical appliances in the 

household (usually it is definitely less than 10 kW), 

and the more powerful ones already constitute a 

serious burden on the local power grid. Nationwide, 

the power of the charger system is to reach 182 MW 

[22]. 

4. THE CHALLENGES FOR THE POWER 

INDUSTRY 

The electromobility development plan assumes 

that with the average ten-year life of a car, the 

revenues of energy companies from the sale of energy 

for this purpose may reach even 20 million PLN [17]. 

The total annual demand for electricity is about 170 

TWh, reaching the number of one million electric 

vehicles by 2025 is to generate an additional demand 

of about 2,3-4,3 TWh [20] which is undoubtedly 

a challenge for the national energy system and an 

opportunity for companies from industry that will have 

adapt the infrastructure to the existing needs 

[17, 3, 15]. 

4.1. Modernization of the power transmission and 

distribution grid 

Power grids were built mostly a quarter of 

a century ago and are not adapted to the loads that will 

arise when thousands of chargers are connected to 

them [1]. According to the data, the covers almost 

300000 kilometers of medium voltage grid [11]. The 

dynamic development of electromobility is an 

opportunity to expand and modernize the existing 

electrical grid. Investments in the existing distribution 

and transmission grid are important, especially in the 

areas where the installation of new charging stations is 

planned, especially those equipped with energy-

consuming high-power chargers [20]. In addition, 

technical requirements related to the possibility of 

installing chargers should be taken into account event 

where such stations are not installed at present. New 

building should be equipped with connections with 

sufficient power to install chargers – this applies 

especially to office buildings and buildings of public 

institutions where the installation of chargers seems to 

be a necessity due to the dynamic development of 

electromobility [17]. 

4.2. Flattening of the Energy demand curve 

The average demand for electricity in Poland 

between 8:00 a.m. and 8 p.m. is approx.. 23-24 GW, 

but during the night hours (especially between 

midnight and 6:00 am) the demand drops even by 

a third, to approximately 15-16 GW [19]. A larger 

number of electric cars, if not properly managed may 

lead to an increase in differences in electricity demand 

during the day. The inclusion of electric vehicles in 

the balancing of the energy system may lead to the 

shift of the KSE in such a way to the power demand 

will decrease in the peak period and increase in off-

peak periods [16]. This can be achieved for example, 

by introducing a dynamic tariff which will be 

relatively lower when the energy demand is lower. 

The purposed solution is also the continuation of the 

renewable energy sources sector, in particular with 

regard to prosumer installations (Fig. 4) [13]. 
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Fig. 4. Projected electricity consumption related to the 

increase in the number of electric cars [2] 

4.3. Smart Grid 

Smart grid can be defined as a “system of 

systems” – a platform that combines the functioning of 

various technologies and IT systems [4]. It is also an 

electricity system that integrates the activities of all 

participants of the energy market: generation, 

transmission, distribution, sale and users (Fig. 5). 

 

Fig. 5. Smart Grid operation diagram [10] 

Smart Grid is an essential component in meeting 

the challenge of increasing energy consumption 

including through electromobility [4]. The use of this 

system allows for effective control of all including 

distributed elements of the power grid. It is also an 

extensive measurement system that provides 

information about the entire network in real time [12]. 

By using Smart Grid utility companies have the tools 

to forecast the maximum and minimum demand and to 

efficiently manage the farthest points of the power 

grid. This system allows for high energy savings, 

reducing its costs and increasing the reliability of 

supplies (Fig. 6) [23]. 

 

Fig. 6. Electric vehicles in the Smart Grid [5] 

4.4. Smart Charging 

Smart Charging is a system that allows to remotely 

control the power of a car charger in two directions. 

As a result the operator of distribution grid with the 

consent of electric vehicle user is able to plan an 

optimal technically and economically charging 

schedule. This tool can also be used to study the 

impact of modern car chargers on the operation of the 

power grid. Knowing the location of the connected 

vehicle in the grid, the power of charger and the range 

of active and reactive power controls, the operator can 

test the influence of systems, e.g. for local balancing 

of low voltage grid [12]. 

4.5. Vehicle to Grid 

Vehicle to grid (Fig. 7) is a system that enables 

a two-way flow of energy between an electric vehicle 

and the power grid [19]. In practice, this means that if 

there are vehicles connected to the grid on a given area 

and there is a large of demand for electricity in this 

area then through the V2G system it will be taken 

from the vehicle in certain amounts and returned to the 

grid instead of sending it to the gird from power 

station many kilometers away. Under certain 

conditions, such a solution may pay off, for example, 

because there is no need to increase the power of 

operating power plants. When the demand for 

electricity is small vehicles would be recharged [7]. 

 

Fig. 7. Schematic diagram of the V2G [9] 

Energy from vehicles can be used by the recipient 

or by the national power system to improve the quality 

of energy, increase the reliability of supplies or to 

reduce the costs of energy supplies. The 

implementation of such functionality for the power 

system will require an appropriate number of vehicles 

on the market [19]. The use of V2G would be the most 

effective during the maximum production from 

renewable energy sources, then the generated 

electricity could be stored in vehicle batteries and be 

used by the vehicle when it is needed or sent back to 

the grid [6]. 

5. DEVELOPMENT OF 

ELECTROMOBILITY IN THE AREA 

OF OPERATION THE ENERGA 

OPERATOR GROUP 

Due to the provisions of the Act on electromobility 

and alternative fuels, energy distribution companies 

are obliged to build charging stations in their area and 

in large cities. Energa Trading is expanding publicly 
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available charging stations for electric cars – currently 

it has launched 36 charging stations, about 1/3 are fast 

DC stations with a power of 50 kW, powered by green 

energy. In 2020, in Koszalin, a fast DC station was 

launched and 27 new charging stations are also 

planned in this city. 

There are plans to build connections for 

commercially planned stations for all operators of 

generally accessible charging stations. The company 

Energa Lighting is also planning a pilot charging 

stations on lighting poles (Fig. 8) to supplement the 

Group’s offer, among others for block residents. 

 

Fig. 8. Charger in the lighting pole [8] 

Energa Group is also interested in using the V2G 

technology, which is at an early stage of development 

and has not been commercially implemented in Poland 

so far. Based on our own experience and the market 

environment, it is possible that this technology will be 

used within a few years. 

Currently, connecting points for charging electric 

cars in most cases in the aera of operation of the 

Energa Group is not a problem for distribution grid. 

Connecting significant power at some point may 

require reconstruction of the network, e.g. due to 

insufficient connection capacity, this is achieved by 

modernizing the network, e.g. increasing the 

transformer power, increasing the cable cross-section. 

Along with the development of electromobility and the 

increasing number of electric vehicles, distribution 

system operator and energy consumers (housing 

communities, office owners, etc.) will be obliged to 

use modern IT systems to meet the expectations of 

customers related to bidirectional flow of electricity 

(V2G) or the implementation of intelligent charging – 

Smart Charging, adjusting the maximum connection 

power to the number of vehicles charged at a specific 

time. 

Electric car owners mostly charge their cars at 

home overnight. These customers can take advantage 

of the G12 tariff which allows the vehicle to be 

charged at night with cheaper electricity. Additional 

incentive for the Energa Group to purchase electric 

cars is still the free and generally available grid of 

charging stations which ensures that the electric car is 

charged only with green energy (Fig. 9). In the future, 

as the number of electric vehicles in-creases, the 

Energa Group will also expand its offer. 

 

Fig. 9. 50 kW charger at the EMKA gallery in Koszalin 

6. SUMMARY 

The analysis of the state of knowledge and 

technology related to the topic of the article allowed 

for the formulation of the following conclusions. 

1. The development of electromobility in Poland will 

undoubtedly have an impact on the electricity 

market. While in the initial stage of development 

of electromobility, the impact on the energy sector 

will be low, with one million electric cars it may 

be significant. 

2. The development of electromobility may help the 

Polish energy sector. In the initial phase, the 

investment needs resulting from the introduction 

of electric cars to the market will allow for the 

strengthening and expansion of transmission and 

distribution grid. 

3. Popularization of electric cars will create an 

opportunity to better balance the system, develop 

the night valley and integrate renewable energy 

sources. 

4. In the long term, electromobility may cause 

popularization of revolutionary solutions, such as 

energy storage. 

5. Replacing combustion engine vehicles with 

electric cars will have a positive impact on air 

quality due to the low emission of these vehicles. 

6. Ambitious goals for the development of 

electromobility will also force investments in 

smart grids and metering. Without investment in 

smart metering and software, charging cars will be 

an additional burden on the grid and factor 

destabilizing its work. This is related to the 

behavior patterns of car owners who charge them 

at the same time. 
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