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Greetings from the Honorary Chairs to participants and guests of
the 2020 IEEE 7th INTERNATIONAL CONFERENCE
ON ENERGY SMART SYSTEMS

Dear ladies and gentlemen!

We are pleased to welcome participants and guests of the 2020 IEEE 7th
INTERNATIONAL CONFERENCE ON ENERGY SMART SYSTEMS.

IEEE 7" International Conference “2020 IEEE ESS” is devoted to scientific,
technical, and economic problems of a building Energy Smart Systems — Smart Grid,
which plays an increasingly important role in improving energy efficiency across the
country.

Conference “2020 IEEE Energy Smart Systems” is an international forum where
academicians and industrial professionals will share new experiences and researches
result in the area of construction and operation of Energy Smart Systems.

Countries around the world are united in transitioning to a future based on
sustainable energy. The globally adopted 2030 Agenda for Sustainable Development
and the Paris Agreement on climate change has provided us an ambitious framework to
keep global warming within safe limits.

These global targets tell us what our energy systems need to look like in the
future — low carbon, renewables-based, and high efficiency with universal access to all.

This global shift to low carbon and sustainable energy brings unprecedented
opportunities.

First, the energy transition ushers in new infrastructure and technologies.
Renewable energy and energy efficiency technologies are reliable, cost-effective, and
make sense today.

Second, renewed energy policies and institutional frameworks will lay the
foundations for a sustainable energy outlook.

Third, to enable countries to reposition themselves on energy transition, there is
one element that we cannot overlook — successful cooperation. Working together in the
energy transition is critical to achieving the Paris Agreement, as committed by countries
at the UN Climate Action Summit last month.

The energy world is being transformed, new paradigms of its development are
being formed. Here we want to note the formation of a number of global initiatives.

1. Sustainable Energy for All.
Sustainable Energy for All is the way of the future.



Ban Ki-moon, the UN Secretary-General, on 16 January 2012 (Abu Dhabi) noted,
“We need to engineer a new energy future, a future that harnesses the power of
technology and innovation in the service of people and our planet.”

Sustainable Energy for All initiative calls for action on three complementary
objectives, all to be achieved by 2030:

1) to provide universal access to sustainable energy.

2) to double the rate that energy efficiency is improved.

3) to double the percentage of renewables in the global energy mix.
2. Mission Innovation (M)

Mission Innovation (M) is a global initiative presently involving 23 countries and
the European Union to dramatically accelerate global clean energy innovation. The
power of innovation — driven by sustained public investment coupled with business
leadership — can make clean energy widely affordable and bring fledgling ideas into the
mainstream.

Mission Innovation was announced on November 30th, 2015, as world leaders
came together in Paris to undertake ambitious efforts to combat climate change and it is
organized in 8 Innovation Challenges. Innovation Challenges 1 is Smart Grids.

Innovation Challenges 1 on Smart Grids (IC1) aims to accelerate the development
and demonstration of smart grid technologies in a variety of grid applications, including
demonstrating the robust, efficient, and reliable operation of regional grids and
distribution grids as well as microgrids in diverse geographic conditions, in order to
facilitate the cost-effective uptake of renewable energy.

Globally, the electric grid is today at the threshold of a paradigm shift. The
electric grid is being modernized with the overarching goals of Decarbonization,
Decentralization, Digitalization, and Disintermediation. It is noteworthy to say that a
transformation of the energy system is taking place in many countries across the world.
This transformation features the surge of renewable energy share in many countries, and
makes the energy system prone to a dramatic reduction in greenhouse gas (GHG)
emissions, higher energy, and economic efficiency, fostering wider independence from
fossil fuels.

Today, the global energy transformation is well underway, and the Smart Grid is
central to it. Smart Grids can be described as an upgraded Energy System enabling two-
way information and power exchange between suppliers and consumers, thanks to the
pervasive incorporation of intelligent communication monitoring and management
systems.

The Internet of Things (IoT) with the Internet of Services (10S), coupled with
the Smart Grid, is a very powerful combination. IoT has the capability of
revolutionizing the core of the electrical grid infrastructure and transforming it into a
truly smart one. In combination with the 10S and the 10T, new applications and services
can be realized, effectively tackling older problems and providing innovative solutions.
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New scientific developments in the field of Smart Grid will play out at national,
regional, and local levels. We can bring new Energy Trends:

— Deployment of distributed generation and microgeneration;
— Adoption of connected technologies;

— Expansion of energy efficiency;

— Installation of utility-scale storage;

— Embracing new market participants;

— Harnessing big data and visibility;

— Development of local energy markets.

For example, a digital layer coordinates and distributes both energy and
information in real-time, enabling myriad interactive products and services to be traded.
The same convergence that has swept across industries, is now coming to energy.
Digital platforms will be adopted for use in energy markets.

Changes to the way the grid operates will create the conditions for new and very
different business models to emerge. Today’s Power Market is centralized, predictable,
vertically integrated, and one way. Tomorrow’s Power Market will be distributed,
intermittent, horizontally-networked, and bi-directional.

The conference will focus on these scientific, technical, market, and regulatory
Issues.

We hope it will offer excellent opportunities for participants from diverse
backgrounds to communicate a wide range of outcomes to the world and generate
international exchange that leads to new business and research.

We also hope for the fruitful work of our conference, deep scientific discussions,
pleasant communication.

Honorary Chairs

Prof. Yuriy Yakymenko, Prof. Oleksandr Kyrylenko,
Academician of NAS of Ukraine, First Academician of NAS of Ukraine,
Vice-Rector of National Technical Director of The Insitute of

University of Ukraine “Kyiv Polytechnic  Electrodynamics, NAS of Ukraine, Kyiv,
Institute”, IEEE Senior Member, Kyiv, Ukraine
Ukraine



Welcome speech from the Organizing Committee General Chairperson
to participants and guests of the 2020 IEEE 7th INTERNATIONAL
CONFERENCE ON ENERGY SMART SYSTEMS

Dear colleagues, friends!

Let me congratulate you on the start of the 2020 IEEE 7th INTERNATIONAL
CONFERENCE ON ENERGY SMART SYSTEMS!

For the second time, the INTERNATIONAL CONFERENCE ON ENERGY
SMART SYSTEMS is held with the support of the world leader in scientific advances
in the energy sector, namely the Institute of Electrical and Electronics Engineers or
IEEE.

At the 7th INTERNATIONAL CONFERENCE ON ENERGY SMART
SYSTEMS 82 reports from specialized agencies from Ukraine, Canada, Czechia, Egypt,
India, Jordan, Latvia, Mexico, Moldova, Norway, Poland, Spain, United Arab Emirates,
United Kingdomwill be presented.

For the past few years, smart grids have been the main topic of fervent research
and development at both industrial and academic level. The Smart Grid is envisaged to
be the next-generation energy grid for Smart Cities. It enables the smart integration of
conventional power generation, renewable generation, distributed generation, energy
storage, transmission, distribution, and demand management. The benefits of the Smart
Grid include enhanced reliability and resilience, higher intelligence and optimized
control, decentralized operation, higher operational efficiency, more efficient demand
management, and better power quality.

The growth of a decentralized generation, liberalized markets, modern power
electronics, and the introduction of advanced integrated circuit technologies are leading
to a dramatic change in the management and operation of energy grids worldwide.

The main goal of the conference is to bring together researchers, scientists, and
experts from universities, companies, institutions, communities, agencies, associations,
and societies to provide them a unique platform for sharing ideas on the recent
developments related to these subjects.

Main Conference topics:

— Smart Energy power and energy engineering;

— Renewable energy systems and distributed generation;

— Smart cities and buildings;

— Smart industrial applications and consumers;

— Policies, markets, and challenges.

At the 1st Conference “ENERGY SMART SYSTEMS” in 2010 in the
picturesque Transcarpathia, we, in Ukraine, formulated guidelines for the
implementation of the Smart Grid concept in Ukraine, focusing on the issues of
sustainable energy development in detailing the provisions of the Smart Grid concept.

Today, our scientists are faced with the task of successfully working in the
common European space. We need to combine our efforts to collaborate within the
framework of the new European Union Research and Innovation Program 2014-2020 -
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the Horizons 2020 program (Enabling next-generation of smart energy services
valorising energy efficiency and flexibility at demand-side; ID: LC-SC3-B4E-14-2020).

Since 2014, the strategy of the European Union has been clear: we need to drive a
clean, secure, and efficient energy transition to face climate and energy challenges. This
strategy has been reinforced by the strong commitment of the European Union towards
the signature of the landmark 2015 Paris Agreement. This is also why the Commission
proposed in November 2016 an ambitious “Clean Energy for All Europeans” package.

A rapid and orderly transition towards a cleaner, more sustainable, and less
carbon-intensive energy future requires us to look at a multifaceted challenge:

— Moving towards a low carbon energy sector;

— Maintaining and extending global industrial leadership;

— Creating a pan European integrated energy system.

— Mobilizing public and private sectors towards the same objectives to finance the
changes.

In June 2018, the European Technology and Innovation Platform “Smart
Networks for Energy Transition”, ETIP SNET, released its Vision 2050 for the Energy
system, a vision of “systems of systems”, in which the conversion from power to gas,
from heat to liquid and back to power will be seamless. In such a vision, the
maximization of the use of all types of renewables will be possible, allowing to meet
environmental challenges, bringing affordable energy to societies while ensuring the
security of supply.

Vision 2050 by ETIP SNET: A low-carbon, secure, reliable, resilient, accessible,
cost-efficient, and market-based pan-European integrated energy system supplying all
of society and paving the way for a fully carbon-neutral circular economy by the year
2050, while maintaining and extending global industrial leadership in energy systems
during the energy transition.

Reliability and resilience for pan-European, regional and local systems must be
ensured by:

1) Integrated energy systems, with the electrical systems as the backbone,
designed and operated to prevent or minimize the effects of contingencies, with
local/regional black-start capabilities activated within a few minutes.

2) Risk (weather and other hazards) assessment and mitigation measures,
considered in system planning and operation.

3) Seamless (strongly automated) operation through fully interoperable and
networked sub-systems allowing the coupling of all energy carriers in an optimal,
integrated way.

4) Peer-to-peer transactions integrated with centrally- and locally-controlled
electricity networks, supported by automated local grids together with network operator
actions.

Vision 2050 advances a more unified Europe based on a: low-carbon, secure,
reliable, resilient, accessible, cost-efficient, and market-based pan-European integrated
energy system supplying the whole economy and paving the way for a fully CO2-
neutral and circular economy by the year 2050, while maintaining and extending global
industrial leadership in energy systems during the energy transition.
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At the beginning of the XXI century, there have been significant changes in the
strategy of energy development in the world, which meet the requirements of
sustainable development. Energy smart systems became a vector of energy policy in
many countries.

Energy Smart Systems provide higher performance of the electricity grid, which
improves the reliability and efficiency of the entire system by regulating consumption,
monitoring and dynamic control of bidirectional energy flows in real- time. The use of
smart energy technologies provides improved adaptation to the dynamic nature of the
grid of pulsed distributed generation and non-traditional renewable energy sources.

Creation of Energy Smart Systems — is a modernization of the whole complex of
the generation and delivery of electricity through improved management, protection,
optimization of power systems elements in their relationship — from centralized and
distributed generation, power transmission at high voltage, its distribution, automation
systems to end-users. Energy Smart Systems provide the higher performance of the
electricity grid, which improves the reliability and efficiency of the entire system by
regulating consumption, monitoring and dynamic control of bidirectional energy flows
in real-time. The use of smart energy technologies provides improved adaptation to the
dynamic nature of the grid of pulsed distributed generation and non-traditional
renewable energy sources.

The tremendous advances in information and communications technology (ICT),
as well as the embedded systems, have been led to the emergence of the novel concept
of the internet of things (IoT). Internet of things (IoT) refers to an informatics network
that connects various objects and elements of a system to each other using advanced
ICT and advanced embedded systems including digitalized sensors, meters, and
controllers. Internet of energy (IoE) represents an upgrade of 1oT which deals with the
combination of ICT and energy ecosystem.

In the traditional electric grid, the ability to monitor power flows and control it in
real-time is limited to high voltage networks that are equipped with automation systems.
In the low voltage network, the power system operator has no visibility on who is
consuming how much electricity when and where.

Smart Grid denotes an electricity supply network that uses digital
communications technology to detect and react to local changes in usage.

The Smart Grid is the electric power system with advanced automation, control,
information technology (IT) and operational technology (OT) systems that enables real-
time monitoring and control of power flows from sources of generation to sources of
consumption. Smart Grid solutions comprise a set of technologies to enable these
functionalities and help manage electricity demand in a sustainable, reliable, and
economic manner. Smart grids can provide consumers with real-time information on
their energy use, support pricing that reflects changes in supply and demand, and enable
smart appliances and devices to help consumers exercise choices in terms of energy
usage.

The electricity system is in the midst of a transformation, as technology and
innovation disrupt traditional models from generation to beyond the meter. Three
trends, in particular, are converging to produce game-changing disruptions:
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— Electrification of large sectors of the economy such as transport and heating;

— Decentralization, spurred by the sharp decrease in costs of distributed energy
resources like distributed storage, distributed generation, demand flexibility, and energy
efficiency;

— Digitalization of both the grid, with smart metering, smart sensors, automation,
and other digital network technologies, and beyond the meter, with the advent of the
0T and a surge of power-consuming connected devices/

These three trends act in a virtuous cycle, enabling, amplifying, and reinforcing
developments beyond their individual contributions.

In this regard, the 7th International Conference "Intelligent Energy Systems" is
devoted to the scientific, technical, and economic problems of building energy-intensive
systems — Smart Grid, which plays an increasing role in improving energy efficiency in
each country. The presented materials of the conference deeply study and solve the
problems associated with the transition from the traditional model of energy to a new
innovation model, which will result in significant technological, economic, and social
changes in the energy sector.

Dear colleagues,

On behalf of the Organizing Committee of our conference, | congratulate you
once again and wish all of us a fruitful work.

Good luck in all your endeavors!

Organizing Committee
General Chairperson

Prof. Serhii Denysiuk,

National Technical University of
Ukraine «Igor Sikorsky Kyiv Polytechnic
Institute», Kyiv, Ukraine
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7 | Nikulenkova; Vitaliy Peshko; comprehensive approach to service life extension
Anatolii Nikulenkov of steam turbines
Yevhen Kosariev; Andrii Antonov;
Victor Sychenko; Vitalij Liashuk; Increased controllability of the distributed traction
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9 Martha Acosta Montalvo; Francisco | Optimal settings of Fast Active Power Controllers:
Gonzalez-Longatt Nordic Case
Yurii Zaichenko; P Sergei eresada; Selective estimation of three-phase mains current
10 . . .
Serhii Dymko for shunt active power filter
Yevgeniy Trotsenko; Volodymyr Estimation of Discharg_e Cu_rrent Sharing Bptween
11 Brzhezitsky: Vla dislélv Mykhailenko Surge Arresters with Different Protective
' Characteristics Connected in Parallel
12 Ryszard Strzelecki; Natalia Single and Three -Phase PWM AC/AC Converters
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Thomas @yvang Thermal Models of Air-cooled Hydrogenerator
Electromechanical Equipment for Integrated Use
15 | Ivan Golovan of Power Potential of Hydroelectric Power Plant
Reservoirs
Mykola Pechenik; Sergey Buryan; Investigation of the Hydraulic Pressure
16 | Hanna Zemlianukhina; Mykola Stabilization Accuracy in the Conditions of Water
Pushkar Supply Cascade Pump System Operation
17 %?;lag:%?l?ﬁlzznklé%a\;/g?:]'%rzes’hko’ Extension of the Operating Time of High-speed

Turbines of Nuclear Power Plants
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1 | Inna Bilous building occupants’ behavior on energy
consumption
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