
 

 
Abstract: Up to date, consequences of the global 

warming acceleration can be unequivocally seen, 
as confirmed also by the measurement results. 
Almost all of us experience effects of the climate 
change. More frequent and more extreme 
manifestations of variable weather phenomena like 
hurricanes, floods, droughts, forest fires, summer 
heat, melting glaciers, mild winter, as well as Arctic 
and Antarctic warming have become evident for 
the mankind [1]. Acceleration of the global 
warming is caused by the emission of increased 
amounts of the greenhouse gases (GHG) into the 
atmosphere. As far as the GHG are concerned, the 
highest volume of atmospheric emission is 
attributable to carbon dioxide, known as the by-
product of combustion processes resulting from 
human activities. According to the research 
conducted by the University of California, the 
following sources are responsible for the carbon 
dioxide emissions in the indicated proportions, i.e. 
49% transportation sector, 30% - electricity 
production, 11% - industry, 7% - residential use 
and 3% - commercial activity [2]. Taking into 
consideration the structure of the above 
emissions, the most significant reduction of 
emitted volumes can be achieved in the 
transportation and electricity production sectors 
through the implementation of appropriate 
measures and application of new technologies and 
innovative solutions. This article focuses on the 
search of possible alternative solutions. 
 

Index Terms: energy, sustainable development, 
electricity supply. 

1. INTRODUCTION - GLOBAL ENERGY HUNGER 

ife on the planet Earth is assured by the 
availability of energy. At the same time, 

existence of humans requires utilization of 
various existing forms of energy. The constantly 
increasing global population consumes these 
energy reserves appearing in various forms, at a 
drastically high pace. Comfort and safety of the 
humankind means also the increase of demand 
for energy. The improvement of human life 
conditions has resulted in the development of 
automation, which – in its turn – is accompanied 
by the growth of electricity-based energy share 
among other energy types. Nowadays, due to  
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electrification, the modern human communities 
have fallen into a position of the total energy-
dependence and have found themselves in a 
vulnerable state. Neither the contemporary 
societies, nor the economies would be able to 
function without energy. A half of the total energy 
consumption satisfies the energy demands of the 
urban population. Urbanization is not the only 
factor leading to the increasing trends in energy 
consumption. At the present moment, 
approximately one billion people do not have 
direct access to electricity despite the fact that all 
of them would gladly enjoy the advantages 
offered by the use of electric energy. In case no 
changes occur in the presently existing energy 
consumption habits, the global energy demand 
will grow by 1,3% per annum. The year 2018 was 
characterized by a 2,3% consumption growth, 
which is especially noteworthy [3]. 

 
 

1. Figure 
Power generation and carbon intensity of electricity  

in the Sustainable Development Scenario [4] 
 

The CCUS abbreviation in the above table 
means Carbon Capture, Utilization, and Storage. 
In order to ensure the sustainable development, 
a significant reduction of the GHG emissions is 
inevitable, along with the increasing energy 
consumption. To ensure sustainability, the 
electrical power production sector should have 
the CO2 emissions reduced by 50% by 2025 and 
by 85% by 2040. The above reduction in CO2 
emissions can be achieved only by means of 
using greater volumes of the carbon-free energy 
sources. These are technologies based on the 
nuclear and renewable electricity sources. 
According to forecasts for the period until 2040, 
nuclear – and regulated hydroelectric capacities 
will be decreasing. A drastic increase is expected 
in the weather dependent renewable energy 
sources.  
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2. Figure 

Renewables share of power generation by source [5] 
 

According to the British Petrol forecasts, the 
share of weather dependent energy producers in 
the overall structure of the global electricity 
production may exceed 25% by 2040. The earlier 
centralized electricity production system based 
mostly on large power plant requires a full-scope 
re-organization, due to the dominance of a great 
amount of decentralized wind- and solar power 
plants. The hectic nature of weather dependent 
energy production creates new tasks to be 
solved.  Turbo-generators make a significant 
contribution to the stabilization of the current 
electricity production systems. Along with the 
expansion of solar cells, the system will lack a 
significant amount of inertia. The other important 
task will consist in the improvement of network 
flexibility for the system regulation. 

 
 

3. Figure 
Electricity generation curve of MVM wind- and  

solar power plants [6] 
 

Figure 3 shows the cumulative electricity 
generation curve for one group of weather 
dependent producers. At any moment, there 
should be a balanced state between the current 
consumer demands and the production. To do 
so, the so-called adaptable capacities are 
necessary to ensure this compatibility. These are 
water-storage power plants, gas turbines, 
electricity storages based on mechanical 
principles, electricity storages operating on 
chemical principles, which mean different 

accumulator batteries. The highest level of 
controllability to regulate rapid production 
changes of photovoltaic power plants is assured 
by the use of accumulator batteries and 
associated power electronics. 

2. SPREAD OF ELECTRIC VEHICLES 

In 2017, the global sales of electrically driven 
vehicles exceeded one million of sold vehicles. 
Taking into consideration the increasing trend, in 
2020 this volume will demonstrate a fourfold 
increase as compared to the 2017 data and will 
account for four million vehicles. As of 2017, the 
share of pure electric vehicles (Battery Electric 
Vehicles) achieved already 66% in comparison 
with the plug-in hybrid vehicles (Plug Hybrid 
Electric Vehicles) and the growing trends 
continues to prevail. 

 
 

4. Figure 
Number of global sales of electric vehicles  

between 2010 and 2017 [7] 
 

Due to a sudden increase in the number of 
pure electric vehicles, the charging demands 
have a very strong impact on the electricity grids 
that has never been seen before. The grids are 
not able to satisfy simultaneously arising peak 
consumption demands, which leads to the grid 
overload and actuation of electrical protection 
mechanisms. It is particularly true for the cases 
when the peak charging load related to vehicle 
batteries coincides in time with the peak 
consumption load on the electricity grid [8]. By 
2031, we will have to take into account charging 
demands of almost 140 million electric vehicles 
globally [9].  

3. REGULATION OF ELECTRICITY GRID 

As compared to the practice of the previous 
decades, some completely new and considerable 
impacts have been noticed among those 
effecting the electricity grids. Among those, the 
most important ones are the rapidly increasing 
electricity demand as the result of electrification, 
hectic production nature of weather dependent 
renewable-based power plants and concurrent 
charging loads related to rapidly spreading 
electric vehicles. Further development of 
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electricity grids is unavoidable, but the level of 
such development should be the subject for 
thought. Such modernizations of the grid, which 
are able to satisfy adverse simultaneous 
overloads occurring during short periods 
annually, are extremely economically inefficient 
and in many cases, it would be impossible to 
implement them physically, as well. Varying 
production output of the weather dependent 
renewable producers requires a significant 
increase of the grid flexibility, which means 
fundamentally the construction of battery energy 
storages.  

In accordance with my proposal, a significant 
reduction of the above-mentioned investment 
needs can be achieved if huge battery energy 
storages – in addition to the role played in the 
grid regulation – could be adapted also for 
charging electric vehicles. It would be reasonable 
to locate such energy centers in vicinity of the 
public sector organizations, residential 
neighborhoods, office buildings and shopping 
malls. Batteries of the vehicles connecting during 
various day periods, duration and in different 
quantities could be used by the energy center as 
the expansion of its own installed capacity to 
regulate the grid in accordance with the 
appearing demands. The charging duration set 
up by the owner at the time of vehicle connection 
shall be the input data for the intelligent control 
center as to the usability of the vehicle batteries. 
By means of further development of the energy 
centers, vehicle batteries could be placed into 
such a charging unit heated up to 60oC with the 
help of waste heat of the large central battery, 
with the use of which they could be charged to 
nominal values within 10 minutes. According to 
the researchers of the Penn State University, by 
this method, lithium-ion batteries are able to 
stand almost thirtyfold more fast-charging cycles 
without a significant reduction of their rated 
capacity [10]. In addition to a considerable 
increase of flexibility related to charge control, it 
would also result in a significant prolongation of 
the battery lifetime. Energy efficiency can be 
drastically increased if the heat removed in the 
process of energy center cooling would be used 
for satisfying the heat demand of the buildings 
operated in vicinity of the energy center. 

4. CONCLUSION 

Satisfaction of constantly growing global 
energy needs by means of traditional primary 
energy sources in the foreseeable future can lead 
to the depletion of fossil fuel reserves and result 
in highly increased volume of GHG emissions, 
thus accelerating global warming. In order to 
assure survival for the mankind, i.e. to ensure 
sustainable development, the priority is given to 

the use of carbon-free energy. In order to 
maintain the grid stability, it is necessary that 
effects of the carbon-free weather dependent 
renewable producers on the grid should be 
reduced. One of the possible instruments to do 
so is the construction of such energy centers, 
which – as a part of their grid regulation related 
tasks - would provide also for charging of electric 
vehicles and could be connected to the district 
heating system to enhance energy supply 
efficiency. Upon the implementation of energy 
centers, the demand for further grid 
developments would considerably decrease. We 
have borrowed the planet Earth from our 
grandchildren and it is our obligation to return it to 
them in a fit-for-life state.  
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