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Abstract. The energy sector is now experiencing a renaissance thanks to 
new opportunities offered by innovative technologies that are filling the 
market, for example in the field of storage and management of electrical 
energy. For the controlled development of distributed generation, 
maintaining the stability of the energy system while maintaining the price 
advantages of small generation, the speed of commissioning new power 
capacities and the scalability of the solutions used, a new subject of 
relations in the electricity market is proposed - an active energy complex. 
This is an energy system that is electrically connected within the general 
boundaries of the balance sheet membership, which includes energy 
receiving, generating, accumulating (if any), electric grid energy 
equipment and a control system for this energy system as a single complex 
in order to meet energy needs. There is a contradiction between the 
development of the labour market and the achievement of environmental 
well-being. On one hand, environmental pollution, depletion of natural 
capital has a negative impact on the state of the labour market, 
employment of the population, and on the other hand - activities to 
improve the environment, eliminate the accumulated environmental 
damage, the development of a market for environmental works, goods and 
services promote the expansion of employment, not only green, but general 
employment. 
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1 Introduction 

Sustainable energy is an energy supply that can meet current demand without jeopardizing 
the energy supply for future generations and without harming the environment. It covers the 
production, distribution and use of energy. In the field of energy production, it relies on 
renewable energy sources and, among other things, on improving energy efficiency. The 
transition from a fossil nuclear to a sustainable energy supply is called an energy transition.
The energy sector is now experiencing a renaissance thanks to new opportunities offered by 
innovative technologies that are filling the market, for example in the field of storage and 
management of electrical energy.  

Innovations have significant impact on the transformation of various industries around 
the world. And energy is no exception to this rule. Increasingly, the small devices that 
powered our phones or computers just a few years ago are now capable of charging cars 
and even buildings. And it's not just the size-to-power ratio that has changed - energy 
sources have also changed significantly. According to UBS (CNBC), energy storage costs 
will decline 66% and 80% over the next decade, while the global energy market will grow 
to $ 426 billion. 

Today, technological advances are increasingly reshaping the landscape of the energy 
industry and enabling the generation of energy through portable devices similar to 
computers and telephones, but powerful enough to provide electricity to homes. In the near 
future and due to potential natural disasters, I expect renewables to replace non-renewable 
energy sources and eliminate the current dependence of consumers on fossil fuels [1, 2]. 

Of course, a full transition to sustainable energy is still far in the future. Today, the 
world is still largely dependent on traditional energy sources and may perceive new energy 
solutions as temporary and passing. It is worth remembering, however, that traditional 
methods are expensive or non-functional. With innovation entering the market and 
revolutionizing the energy space, companies that are pursuing innovation still need to think 
about how ready consumers are for such a big change and how likely they are to embrace it 
from the start. 

2 Materials and methods 

On the basis of the content analysis method the authors analyse the application of the 
sustainable energy technologies. For the first time in Russian practice, the decree of the 
Government of Russia approved the procedure for creating industrial microgrids - active 
energy complexes (AEC). AEC is a new effective integrated solution for power supply to 
commercial and industrial consumers of electricity through the use of distributed generation 
technologies, energy storage systems, electrical load control systems, modern digital 
solutions to optimize power supply management. The technology of active energy 
complexes also includes the possibility of implementing local peer-to-peer electricity 
trading.  

According to model estimates and international experience in the use of industrial 
microgrids, AEC will reduce the total costs of consumers for power supply by 15-20%, 
especially if these consumers, due to the growth of their consumption, begin to experience a 
power shortage from the network. For the energy system, active energy complexes will be 
useful in that they will reduce the need for investments in generation and network 
construction, as well as attract direct private investment from consumers themselves to the 
energy sector [3, 4]. 

AEC will be industrial microgrids created by commercial and industrial consumers and 
connected to the power grids of the UES according to a special procedure based on the use 
of a controlled intelligent connection (MIS). The functionality of the UIS consists in 
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controlling the amount of power flow between the Unified Energy System and active 
energy complexes strictly within the limits of the required value declared by the AEC. Due 
to its own energy sources, this amount of overflow can be significantly lower than the 
power consumed by the AEC subjects. 

Until 2023, active energy complexes will be created as a pilot project. Piloting will 
make it possible, in practice, to work out the best solutions for the legal regulation of the 
activities of microgrids, the interaction of entities within them, the relationship of such 
microgrids with the UES and stakeholders of large energy. The best solutions will form the 
basis of a target permanent regulatory model for the use of active energy complexes in 
Russia [3, 4]. 

In recent years, Russia has seen an increase in the share of distributed generation owned 
by industrial consumers. The prerequisites for the introduction of their own generating 
facilities by such consumers are an increase in the availability of modern technologies for 
efficient low-maintenance distributed generation, the continuously growing cost of 
electricity, as well as legislative stimulation of the utilization of associated petroleum gas 
and the need of industrial enterprises for efficient sources of heat or cold. 

The departure of solvent consumers from the UES of Russia becomes uncontrollable, 
which discriminates against consumers remaining in the power system, worsens the quality 
of their power supply, the economic condition of generating and grid companies, and also 
negatively affects the reliability and safety of the power system as a whole. 
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subject of relations in the electricity market is proposed - an active energy complex. 

This is an energy system that is electrically connected within the general boundaries of 
the balance sheet membership, which includes energy receiving, generating, accumulating 
(if any), electric grid energy equipment and a control system for this energy system as a 
single complex in order to meet energy needs. The draft resolution forms the mandatory 
requirements for the creation of the AEC. Compliance with quantitative and other 
characteristics is required: the total installed generating capacity must be less than 25 MW, 
within the boundaries of the AEC there is no population and categories of consumers 
equated to it, there are no power grid facilities used to provide services for the transmission 
of electrical energy, there is no flow of electric energy through the AEC (power). 

Potential AEC participants must take technical measures to change the parameters of the 
technological connection and equip the connection point with an automated control system. 

Based on the results of the experiment and its results, it is planned to formulate 
proposals on the feasibility of disseminating the experience of creating and operating the 
AEC in order to make appropriate changes to the regulatory legal framework.

A new trend in the modern labour market is the development of policy promoting 
employment based on the principles of a green economy. From a personal sign of such a 
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policy is the formation of an environmentally oriented a healthy labour market by 
creating green jobs that promote reducing the negative impact on the environment and 
improving the ecological situation.

There is a contradiction between the development of the labour market and the 
achievement of environmental well-being. On one hand, environmental pollution, depletion 
of natural capital has a negative impact on the state of the labour market, employment of 
the population, and on the other hand - activities to improve the environment, eliminate the 
accumulated environmental damage, the development of a market for environmental works, 
goods and services promote the expansion of employment, not only green, but general 
employment. For the development of the green employment in Russia it is required the 
development and implementation of a detailed plan actions, including the identification of 
indicators characterizing such development, and division of priority economic activities to 
create green barrel seats. 

4 Discussions 

Energy technologies are used in power engineering (fuel and energy complex) and in power 
engineering. Since the second half of the 20th century, under the conditions of the scientific 
and technological revolution, the needs of human society for a large amount of energy, 
mainly electrical, grew especially rapidly. Qualitative changes are also taking place as a 
result of the transition to the electrification of industrial production, from the transition of a 
high-quality monostructure of a fuel pipeline to the widespread use of oil, natural gas, and 
nuclear fuel; creation of unique parameters and length of transmission facilities for energy 
resources and electricity, common for the countries of the energy system. 

Scientific and technological progress in the energy sector is expressed in the 
development of new methods of energy production and conversion, the enlargement of 
energy-producing equipment, the improvement of means for the extraction of energy 
resources, the creation of new technologies. The interchangeability of various types of 
energy, installations that produce it, and individual energy resources is developing. The 
concentration of production and means of transmission of converted types of energy 
(primarily electricity), energy resources, and the centralization of their distribution are 
growing. 

The intensive development of energy technologies is closely related to the scientific and 
technological revolution. The largest inventions were made in power engineering, which 
ensured colossal technological progress of the XX century. A new type of energy - 
electricity - and a new type of universal heat engine - a steam turbine - these are the main 
achievements of the power industry, which had a revolutionizing effect on the entire 
technology of this era. 

In the 70s-80s of the XIX century. major scientific generalizations were made in the 
field of the study of electricity and magnetism. Experimental data accumulated in the study 
of electricity and magnetism in the first half of the 19th century. (experiments of Faraday 
and others), provided material for the creation of Maxwell's electromagnetic theory, which 
became the basis for the development of electrical engineering in the late 19th - early 20th 
centuries. At this time, an intensive development of theoretical issues of electrical 
engineering began, associated with the practical use of electricity in various areas of 
production [5, 6]. 

First of all, engineering thought turned to the issue of sources of electricity - generators, 
since without a rational source of electric current capable of generating currents of the 
required power and frequency, it was impossible to introduce electricity into industrial 
production. The most significant achievement was the invention by engineers Gramm, 
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Gefner-Alteneck, Fontaine and others of an electromagnetic generator with self-excitation 
and a ring armature. 

The problem of electric power transmission over long distances was developed mainly 
in the 80s of the XIX century. In the course of numerous experiments, the Russian scientist 
Lachinov and the Frenchman Despres, by increasing the voltage in the transmission line, 
outlined the correct way to solve this problem. At the end of the XIX century. the problem 
of long-distance transmission of electricity has been largely resolved. The technical means 
that made it possible to solve it was the use of alternating current, first single-phase, then 
two-phase, and finally three-phase, the transmission of which turned out to be the most 
profitable and convenient. The three-phase current system was proposed by the Russian 
engineer M.O. Dolivo-Dobrovolsky [5, 6]. 

In the 90s of the XIX century. extensive construction of power plants and long-distance 
power lines was launched. The development of power plants required the creation of a more 
powerful and rational heat engine capable of servicing them. The steam engine was 
unsuitable for this purpose. And as a result of research by heating engineers in Europe and 
the USA, a qualitatively new type of heat engine appeared - a steam turbine [5, 6]. 

Solving the problem of long-distance transmission of electricity freed the industry from 
the constraining local energy conditions. Electrical energy from the beginning of the XX 
century. firmly entered industrial production, first in the form of a group, and then an 
individual electric drive, which carried out the reconstruction of the entire power economy 
of the machine industry at the beginning of the 20th century. 

5 Conclusion 

To conclude he world is not on the path to a sustainable energy future. Historically, the 
highest levels of oil prices have increased concerns about long-term balances of supply and 
demand. Over the past decade, CO2 emissions have increased by over 20%. In fact, if 
future developments are consistent with current trends, as shown in the baseline scenario of 
the World Energy Outlook 2005, CO2 emissions and oil demand will continue to grow 
rapidly over the next 25 years. This should take into account the gains in energy efficiency 
and technical progress that can be expected as a result of the current policy in this area. An 
extension of this projection beyond 2030 suggests that these worrisome trends are likely to 
intensify. 

In the baseline scenario developed in the framework of this study, by 2050, CO2 
emissions will be almost 2.5 times higher than the current level. The increased demand for 
transport will continue to put pressure on oil supplies. The carbon intensity of the global 
economy will increase as a result of the increasing involvement of coal in power 
generation, especially in the rapidly growing economies of developing countries with their 
own coal reserves, and the increased use of coal in the production of liquid transport fuels. 

However, this alarming outlook is subject to change. The Accelerated Technology 
scenarios (ACT) underlying this book demonstrate that by leveraging existing technologies, 
or those under development, the world can move towards a much more sustainable energy 
model. These scenarios show how energy-related CO2 emissions can be maintained at their 
current levels by 2050 and how the growth in oil demand can be mitigated. They also show 
that by 2050, energy efficiency measures could lead to a one-third decrease in electricity 
demand compared to the Baseline. Savings in liquid fuels could reach more than half of 
today's global oil consumption, offsetting about 56% of the growth in oil demand in the 
Baseline Scenario [5, 6]. 

Significant changes noted in the Accelerated Technology Evolution (ACT) scenarios are 
as follows: 

- significant increases in energy efficiency in transport, industry and construction; 
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- a significant decrease in electricity production from fossil fuels due to the fact that 
electricity generation will increasingly be based on nuclear energy, renewable energy 
sources, natural gas and coal, taking into account CO2 capture and storage (Carbon Capture 
and Storage, CCS); 

- the growing use of biofuels in road transport. 
Nevertheless, even in the ACT scenarios, fossil fuels will still provide most of the 

world's energy needs in 2050, while the demand for oil, coal (with the exception of one of 
the scenarios) and natural gas in 2050 will even will increase from today's level. 
Consequently, investments in the development of conditioned energy sources will be of 
decisive importance. 

In all five AST scenarios, the demand for energy service provision will increase rapidly, 
especially in developing countries. These scenarios do not assume that the growth in 
demand for energy services in both developing and developed countries will be limited. 
They are more of a demonstration of how this demand can be met in the most efficient way 
while maintaining low CO2 emissions. In particular, by increasing the role of research and 
development (R&D) and Demonstration and development of programs for the 
implementation of R&D results, as well as the expansion of economic initiatives to promote 
technologies with low carbon emissions. 

The envisaged policy framework is the same in all five ACT scenarios. Only estimates 
of how quickly energy efficiency can improve, how quickly the costs of introducing basic 
technologies such as CO2 capture and storage (CCS), renewable energy and nuclear power 
can be reduced, and how soon these technologies can change. become widely available. 
The sixth scenario, TECH Plus, illustrates the results of more optimistic assessments of 
possible progress in the use of technologies based on renewable sources and nuclear energy 
to generate electricity, as well as biofuels and hydrogen fuels in transport. 

In ACT scenarios, the costs of achieving more sustainable energy in the future are not 
disproportionately large, but they require significant efforts and investment from both the 
public and private sectors. None of the required technologies, once fully commercialized, 
are expected to increase costs by more than $ 25 per tonne of unrealized CO2 emissions in 
all countries, including developing countries. 

Over the next two decades, significant additional intermediate costs can be expected 
associated with R&D and the demonstration and development of programs for the 
commercialization of many technologies. Oil import prices will decline as lower demand 
will reduce pressure on more expensive supply decisions. However, these cost reductions 
will be little perceptible at the consumer level, as they will largely be balanced by rising 
costs of promoting lower carbon technologies. 
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