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Abstract. The population of the Earth is growing with acceleration. Their needs are growing.
Industry is developing intensively. The level of its energy efficiency is low. The harmful effects of
production on the environment are increasing, especially the impact of power engineering, which is
successfully developing regardless of the conditions in the state. Humanity has faced the problem of
protecting and saving the natural environment and humanity from the harmful effects of industry,
primarily from the growing impact of power engineering. The aim and tasks of the problem is to
analyze the current environmental situation under the influence of global power engineering and
ways to solve its tasks. In the power engineering objects on organic fuels the greatest damage to the
natural environment is caused by boiler sets. The structure of the fuel and energy balance of power
engineering in Ukraine is complex. In the depths of Ukraine, 95% of the energy is in solid fuel. In
the fuel balance, the share of very expensive imported liquid and gaseous fuels is very large; it
complicates the economic situation in the power engineering sector and in the state as a whole. The
complex problem of the normalization of the structure of the fuel balance of the domestic power
engineering has been formed. The stock of existing boilers is worn out; it needs an immediate full
renovation. This is a complex problem too: there is no developed own boiler building, the available
resources are insufficient, there is no time fund. The problem of saving the natural environment
worried the world community. Important decisions of the Kyoto Protocol and the Paris Climate
Conference were taken. The desire to improve the environmental friendliness and energy efficiency
of the applied technologies led to the development of the concept and energy saving program, as a
key direction for the development of modern industry. In Ukraine, an energy saving program was
accepted in 1994. The implementation of the energy saving program allows combining the energy
efficiency of industry with environmental friendliness. Subject of advanced research in the field of
world power engineering should be focused on ensuring the tasks of the energy saving program and
improving the efficiency of environmental activities of the society.

Keywords: energy saving, energy efficiency, power engineering, environmental friendliness,
environmental protection.

Introduction. After the industrial period of its development, world production since the mid-
20th century has been developing stagnantly, without acceleration. It provides the growing needs of
the world's population, whose number is increasing. The character and tempo of development of
different industry branches in different countries are different and reflect the influence of many
different global and local factors and conditions.

One of the industry branches is developing stably, almost independently of the environment.
We are talking about power engineering — the most important of the industry branches,
independently of the scale factor and environmental conditions. This is explained by the unique
properties of power engineering: its products — electricity and heat — are necessary for the existence
of people, for their normal housing and communal conditions and for work.

Modern world power engineering includes two parts: stationary one and transport one. In
turn, stationary power engineering is represented by organic fuel’s power engineering and nuclear
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fuel’s power engineering. Power engineering using organic fuel is a basic part in the history of the
industry and its main part in volume of generated energy. Power engineering using organic fuel is
for further consideration.

In the current period of development of world production, among the problems facing
humanity, the most acute is the problem of protecting and saving the natural environment (NE)
from the growing, extremely dangerous, harmful effects of developing world production.

Analysis of recent researches and publications. As you know, the intensity of the harmful
effects of different industry branches on NE is not the same. The most aggressive, multilateral,
impact is exerted by world power engineering. At the same time, its effect is extremely dangerous
for NE, for inanimate and living nature, including man. This problem is in the center of attention of
power engineering experts [1-4].

In the world, a powerful energetic base of production was created during the industrialization
period. In the current stagnation period, the capacity building of the global power engineering sector
continues.

The growing changes in climate and NE, fixed by science and becoming visible, alarmed
mankind, forced them to focus their attention and efforts on counteracting the impact of power
engineering on the life and fate of nature and future generations of humanity.

In these increasingly complicated conditions, the global problem of NE saving from the growing
harmful effects of the developing world power engineering has formed and has risen to its full extent.

A scientific assessment of the NE state indicates the occurrence of irreversible, extremely
dangerous global climate changes and the state of PS, especially wildlife, that have occurred and are
occurring.

Based on the foregoing, there is reason to argue that the problem of NE saving from harmful
anthropogenic impacts in general, especially the impact of the power engineering sector, has
acquired the status of an urgent leading global problem requiring immediate solution.

The aim and tasks of the problem is to analyze the current environmental situation under the
influence of world power engineering and ways to solve its tasks.

Materials and methods of research. It has been established that as part of power facilities,
the main source of harmful effects on the NE are boiler plants [5, 6].

The harmful effects of boiler plants (especially those operating on solid fuel) on substations
are mainly as follows:

— emission of heat, greenhouse and toxic gases, water vapor, ash particles;

— discharge of heat, solid focal residues, contaminated waters.

Currently, in the world more than 40% of electricity is generated in power plants burning
solid fuels.

The level of harmful effect on NE from the boiler plant depends to a large extent on its
design, type and grade of burned fuel, degree of its physical deterioration, its maintenance level, the
quality of its operation control process, and the level of technological culture of equipment
maintenance. The issues of the need to reduce the emission of nitrogen oxides, sulfur oxides, and
ash are in need of increased attention [7].

The performance indicators of the domestic boiler fleet are also associated with the structure
of the fuel and energy balance of the industry, since the form and type of fuel determines the result
of the technological process of the boiler plant.

According to official figures, in Ukraine in the proven fuel reserves, solid fuel accounts for
about 95%. About 2% - for liquid and about 3% — for gaseous.

In the structure of the fuel and energy balance of organic fuel power engineering, cheap
domestic solid fuel is only about 55%, natural gas is about 40%, fuel oil is about 5%. At the same
time, 80% of the natural gas used is imported, 100% of fuel oil is imported. The price of imported
fuel is prohibitively high compared to the price of domestic fuel.

In the heat balance of domestic power engineering, the share of heat obtained from burning
expensive imported fuel is very high. This greatly complicates the economic and organizational-
technical situation in the fuel and energy complex and in the production sector of the country as a
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whole.

An important, acute, difficult and urgent problem of normalizing the structure of the fuel and
energy balance of organic fuels has arisen. The problem has a state level of importance. Its solution
should lead to the solution of the existing discrepancy between the needs of the energy industry and
the real possibilities of satisfying them. It is necessary to develop and implement at the state level a
program of measures to solve the tasks of this problem.

The described circumstances and the changing political and economic situation in the world
complicate the task of providing high-quality modern energy supply to a complex of consumers. It
IS necessary to solve in parallel a set of complex interconnected tasks of a different nature. Some
relate to the state of currently used equipment in power plants.

In the Ukraine energy sector, the modern boiler fleet is represented by units, which in their
overwhelming number are extremely worn out. The level of technological efficiency of functioning
of such units is low, and the degree of their harmful effects on NE is extremely high. The current
state of domestic energy needs radical improvement as soon as possible. Its basis should be a
complete renovation of the main part of the existing equipment of power plants, primarily the
boilers renovation [8].

It is especially necessary to fix on the task of the upcoming full renovation of the vast
majority of extremely worn-out boilers operating in the domestic power engineering. This task is
difficult for a number of reasons:

— the absence in Ukraine of the necessary own boiler-building production, with the exception
of the Monastyrishche machine-building plant, producing a small number of boilers of low power;

— the need to invest very large financial resources in acquiring the necessary boilers on the
world market;

— the need for short-term implementation of diverse works complex of a very large volume,
without which it is impossible to carry out a complete renovation of the main equipment at
numerous energetic objects.

Full renovation of other worn-out equipment of power engineering plants now is also difficult.
Therefore, a partial upgrade, preparation for the start of a systematic full upgrade can be considered a
really affordable and appropriate way to develop power engineering plants in the near future.

At the same time, there is the reason to argue that the upcoming development of boiler building
is a difficult task for the development of domestic engineering, in particular, energetic one [9].

Research results. The growing problem of NE salvation from the harmful effects of global
power engineering has aroused extreme concern of the world community, prompted it to search for
ways and means to normalize the situation in world production, especially in the global power
engineering, in order to reduce the harmful effects on NE, its salvation and saving.

The severity of the problem was reflected, in particular, in documents of global importance: in
the 1997 Kyoto Protocol on reducing greenhouse gas emissions and in the 2015 Paris Agreement on
Climate: on reducing CO, in the atmosphere. Nowadays, the world community is set up and
focused on decisive actions for the purpose of salvation and saving of NE, inanimate nature,
wildlife, including humanity.

The combined focused efforts of the world community to NE protect have led to the
formation of a global concept and energy saving program to be implemented by all sectors of world
production and the population of all states.

An energy saving program is an activity aimed at the rational use and economical use of
energetic resources, which is implemented using technical, economic and legal methods.

It is necessary to provide an integrated approach to energy saving policies at all stages of
energy production, transformation and consumption.

The energy saving program, which formally orientates towards a careful attitude to the used
energy, actually covers the entire sphere of energy management — energy production, energy
transportation and energy use [10].

Energy saving and improving the energy efficiency of equipment are a priority area of the
European Union policy, the implementation of which contributes to the creation of a competitive
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and energy-independent economy, reducing the harmful effects on the NE and climate protection.

The activities of the energy saving program can really ensure high efficiency of use on
existing equipment, especially on worn-out technical objects.

The value of the energy saving program is of national importance. In Ukraine, the Verkhovna
Rada adopted the «Law on Energy Saving» No. 74/94-BP on 01.07.1994, its revision No. 2095-V1I
is valid from 23.07.2017.

The control of the energy saving program measures implementation must be of appropriately
high quality and must meet its high purpose.

The whole scope of the functioning of the parts of the state mechanism related to the
implementation of the energy saving program in Ukraine is greatly complicated by the high degree
of equipment wear in the main part of the existing energy generating plants. Its forthcoming full
renovation is a task of the state level of importance.

Today, the most important and responsible part of the global community's efforts to NE
protect from the harmful effects of power engineering is the real and responsible implementation of
a broad energy saving program on a global scale.

The process of energy saving should be understood literally: as the economical use of energy
resources — electricity and heat — in all areas of their use. The program of activities should be
comprehensively-systemic.

The activities of the energy saving program are clearly oriented ecologically, that is, they
have an environmentally friendly creature. They increase the level of environmental efficiency of
energy equipment systems that generate, transport and use electricity and heat.

The activities of the energy saving program are able to ensure high efficiency of their use on
existing equipment, especially on worn-out technical objects of power engineering.

The current organization of engineering systems use in housing and communal services of
settlements needs to be seriously improved. The system of necessary measures of this nature is an
essential element of the energy saving program [11].

The control of the energy saving program measures implementation must be of appropriately
high quality and must meet its high purpose.

One of the main tasks of energy saving is to minimize the cost of acquiring fuel and energy
resources. In addition, it’s important the effect of the introduction of energy-saving technologies —
reducing the load on the NE.

Some modern private energy saving programs are often formal and replace the concept of
energy efficiency with the narrower concept of energy saving.

In recent years, an understanding of the responsibility of each citizen for the ecology of the
region, country, planet as a whole has grown significantly, but has not become universal yet.

Using the world's traditional energy sources, it is necessary to keep in mind the rapidly
escalating fierce competition, which are represented them by the relatively recently emerged
alternative energy sources. Among their harmoniously combined properties, one has a decisive
positive significance — an unusually high environmental friendliness. Formed by such energy
sources, the so-called «greenx» energetic will rapidly develop and displace power engineering using
hydrocarbon energy sources.

The European Union expects to receive about 20% of electricity generated from alternative
sources in 2020 [12].

The foregoing requires striving to increase the level of environmental friendliness of modern
traditional power plants, and in them, above all, striving to improve the environmental friendliness
of boiler plants.

Within the framework of the energy saving program, work to increase the level of
technological efficiency of functioning of existing obsolete equipment of power plants and work to
introduce and expand the use of alternative energy sources should be carried out in parallel. In the
future, over time, systematically alternative energy sources will supersede worn-out traditional ones
and assume the burden of their load. A full upgrade of worn-out power equipment will be
successfully completed. The threat level to NE will decrease, but the severity of the problem of its
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protection will remain high. The natural course of this process is obvious, therefore, it receives the
full support of the world community.

Modern society should be thoroughly aware of the purpose, idea and content of the energy
saving program. The attitude of society towards the implementation of the energy saving program
determines the obtained result. Only under this condition, the highly humane, saving for NE and
humanity potential environmental capability of the program can be realized.

The education system at all levels, public organizations of various types, the media, experts of
various specialties are required to conduct explanatory work among the population, revealing the
purpose and content of events, in accordance with the requirements and conditions of the energy
saving program, are obliged to bring to the listener and explain the spirit of this program, its unique
environmental protection value. It is necessary to simply and clearly show the place of each citizen
in the implementation of the program. The result is important, especially the socio-psychological
aspect of this activity.

Conclusions:

1. Widely developed world production has an intense, versatile, continuously increasing
harmful effect on the natural environment.

2. Among the problems facing mankind today, the problem of protecting the natural
environment from harmful anthropogenic effects has acquired a priority position, utmost acuteness
and urgency.

3. The most dangerous manifestation of the harmful effects is the accelerating effect of global
warming, due to the functioning of the world energetic complex.

4. The problem facing the mankind in saving the natural environment from the growing
formidable danger from the world energetic sector is the main problem of global significance.

5. A set of measures developed in the world to counteract the harmful effects of global power
engineering on the environment has allowed us to formulate the concept and problem of energy
saving, the particular importance and relevance of which are exacerbated with acceleration.

6. As a means of counteracting the harmful effects of world production, its energetic complex,
the problem of increasing the level of environmental efficiency of its facilities has arisen.

7. The main indicator of the degree of productivity of a technical object, including an energy
one, is the level of technological efficiency of functioning. In its composition, the main indicator is
the level of environmental efficiency. Among the objects of modern power equipment, the lowest
environmental friendliness is characteristic of solid fuel boiler plants.

8. High-quality automatic control over the functioning of a technical object is a productive
means of maintaining an affordable maximum level of environmental performance.

9. The development of alternative energy sources and their replacement of traditional sources
contribute to reducing the level of harmful environmental impact from the world power engineering.

10. The modern world community needs to ensure the rigorous implementation of a set of
energy saving programs at work and at home. The quality of its implementation will determine the
conditions and quality of life of future generations.

11. A fundamental fact is the conservation entity of the energy saving program. This fact must
be brought to an understanding, to the consciousness of every citizen in his childhood.

12. The topic of advanced research in the field of world energy should be focused on ensuring
the objectives of the energy saving program and improving the efficiency of environmental
activities of the society.
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AHorauisi. UncenpHICTh HAaceNeHHS 3eMIi 3pOCTae 3 NPUCKOpeHHAM. Moro moTpe6u
3poCTaroTh. IHTEHCHMBHO pPO3BHMBA€THCS BUPOOHMITBO. PiBeHb i#oro eHeproeeKTUBHOCTI
HeBHUCOKHUH. [ToCHITIOETHCS MIKITMBUN BIUIUB BUPOOHHUIITBA HA MPUPOIHE CEPEIOBUIIE, OCOOIUBO
BIUIMB €HEPreTHKH, sKa YCIIIIHO PO3BUBAETHCS, HE3aJIEKHO BiJl YMOB Y Aep:kasi. [lepen noacTBom
rmocTajia mpobsiieMa 3axXUCTy 1 MOPATYHKY MPUPOIHOTO CEPENOBUINA 1 JIFOAEH BiJ IIKIJTHBOTO
BIUIMBY BUPOOHMIITBA, TEPIII 3a BCE, Bl HAPOCTAIOUOT0 BIUIMBY €HEPreTHKU. MeToro 1 3aBlaHHIMHU
poOJIeMH € aHaji3 ICHYI0Y0i €KOJIOT1YHOI 0OCTaHOBKH II1]] BILTHBOM CBITOBOi €HEPTETHKH 1 IIAXIB
BUDILLIEHHS TOCTABJICHUX Mepesa HEel 3aBlaHb. B 00'ekTax eHepreTMKHM Ha OpraHiuHOMY IMaHUBi
HaWOUIbIIOl IIKOAM MPHUPOJHOMY CEpENOBHUILY 3aBJalOTh KOTENbHI yCTaHOBKH. CTpykTypa
NAJIMBHO-EHEPTeTUYHOT0 OaJlaHCy €HEepreTMKM YKpaiHu € ckiajnHowo. B Hanmpax Ykpainum 95%
eHeprii 3HAaXOJUThCS B TBEPAOMY NauuBi. Y MNaJuBHOMY OalaHCi 4YacTKa BEJIbMHU JOPOTOro
IMIOPTHOTO PIJKOrO 1 Ta3omofiOHOr0 majuBa JyXe BHUCOKA; BOHA YCKJIAQIHIOE EKOHOMIYHY
00CTaHOBKY B eHepreTHili 1 B aepxkasi B nuomy. ChopMyBasiacs ckjiaaHa npobdiieMa HopMaizarii
CTPYKTYpU TaJUBHOrO OajaHCy BITYM3HSAHOI eHepreTukd. I[lapk ailouMX KOTJIB 3HOILICHUH,
notpedye HeraifHoro moBHOro oHoBieHHS. lle Takox ckiaaHa mpobiieMa: HEMae PO3BHHEHOIO
BJIACHOTO KOTJIOOYAYyBaHHS, HENOCTaTHI HasBHI pecypcu, HeMae 3amacy dacy. IIpoGiema
MOPSITYHKY MPUPOJTHOTO CEPeIOBHUINA CTypOyBaia CBITOBY I'POMAJICHKICTh. Bynu mpuitHATI BaXkKJIMBI
pimenHs Kiorcbkoro mnpotokony 1 Ilapuspkoi Hapagum 3 nuTtanp kiaiMaTy. llparHenHs 1o
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MiABUILEHHS EKOJIOTIYHOCTI Ta EHEproe()eKTUBHOCTI 3aCTOCOBYBAHUX TEXHOJOTIH 3yMOBHIU
po3po0OKy KOHIIETINi 1 TporpaMu €HEpPro30epekeHHs, SK KIYOBOIO HAMPSMKY PO3BUTKY
cydacHoro BupoOHHITBAa. B Vkpaini mporpamy eneproz0OepexenHs npuiiHsm B 1994 pori.
BukoHanHs mporpamMu  €HEpro30epekeHHS  J03BOJISIE  MOETHYBAaTH  CHEPrOCPEKTHBHICTH
BUPOOHUIITBA 3 EKOJOTIYHICTIO. TemMaThka NEepCrNeKTHBHHUX JOCTIDKEHbh B 00JacTi CBITOBOT
CHEePreTUKHU MMOBHHHA OyTH Opi€HTOBaHA Ha 3a0e3IeUeHHsI 3aBJJaHb MTPOrpaMH CHEPro30epeKeHHS 1
MiABUILIEHHS €()eKTUBHOCTI MPUPOTOOXOPOHHOI AISTIBHOCTI CYCIiIbCTBA.

KirouoBi cjioBa: eHepro30epekeHHs, €HeproeeKTUBHICTh, CHEPreTHUKA, EKOJIOTIYHICTb,
3aXHCT NPUPOAHOTO CEPEIOBHUIIIA.
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AHHOTauusl. YMCIeHHOCTh HaceneHus 3eMid pacTeT ¢ yckopeHueMm. Ero morpeOGHOCTH
pactyT. IHTEHCHBHO Pa3BHBAETCS MPOU3BOJCTBO. YPOBEHb €ro SHEProdPPeKTHBHOCTH HEBBICOK.
YcunuBaercs BpeJHOE BO3/EHCTBHE IMPOM3BOJCTBA HA OKPYXKAIOILYIO Cpely, OCOOEHHO BIMSHUE
SHEPreTUKH, KOTOpas YCIIELIHO Ppa3BUBACTCS, HE3aBUCUMO OT ycloBuUM B rocynapcrtse. Ilepen
YeJI0BEYECTBOM BCTaja MpoOjeMa 3alUThl M CIaceHHsl MPUPOAHON cpenbl U JII0JeH OT BPEJHOIro
BJIUSIHUSL TIPOM3BOJICTBA, IPEXJE BCEr0, OT HApPACTAIOLIEr0 BIUSHUSA SHepretuku. lLlenpio u
3aJjauaMM PoOJIEMBI ABJISETCSA aHAIN3 CYLIECTBYIOLIEH SKOJIOTHYECKOM 00CTaHOBKY MO/ BIUSHUEM
MHUPOBOM 3HEPreTUKU U MyTeH pellleHus CTOSIIMX mepea Heil 3agad. B oObekTax sHepreTHku Ha
OpPraHUYeCKOM TOIUIMBE HauOOJIBLIMHA yIepO OKpY>Karollei cpese HaHOCAT KOTEeJIbHbIE YCTAaHOBKHU.
CTpyKTypa TOIUIMBHO-3HEPreTUYECKOro OajaHca AHEPreTHKU YKpauHbl SIBJISETCS CIOXHOW. B
Hezlpax YKpauHbl 95% 5Hepruu HaxoAWUTCS B TBEpAOM ToIuiuBe. B TormimBHOM OanaHce H0Js
BEChMa JIOPOTOTr0 UMIIOPTHOT'O KUAKOTO U ra3000pa3HOro TOIIMBA OUYEHb BBHICOKA; OHA YCIIOXKHSET
HKOHOMHUECKYI0 OOCTaHOBKY B 3HEPreTHKe U B rocyaapcTse B 1eiaoM. ChopMHupoBaiach CloxHas
npobiieMa HOpPMaJM3allud CTPYKTYpbl TOIUIMBHOTO OajlaHCca OTeYecTBEHHOW sHepreTuku. [lapk
JEUCTBYIOIUX KOTJIOB M3HOIIEH, TpeOyeT HEMEUIEHHOI'O IIOJIHOTO OOHOBJIEHHUSA. DTO TaKxke
CJIOJKHAsi MpoOJjieMa: HEeT Pa3BUTOrO COOCTBEHHOI'O KOTJIOCTPOEHUS, HENOCTaTOYHBI MMEIOLINECS
pecypchl, HeT 3amaca BpeMmeHu. [IpoGiiema criaceHMss MPUPOJHOM cpesibl 00eCOKOMIa MUPOBYIO
oOIIeCTBEHHOCTh. bbulM TpHHSATHI BakHble pemieHuss Kuorckoro mpotokona u Ilapuxkckoro
COBELlaHUs MO BompocaM Kiaumarta. CTpemyleHHEe K TOBBIIIEHHIO OJKOJIOTMYHOCTH U
9HEProd(PPEeKTUBHOCTH TNPUMEHSEMBIX TEXHOJOTUH O0YyCIOBUIM pa3pabOTKy KOHUENUUU U
IporpaMMbl  3HEProcOepexeHus, KaK KJIYEeBOr0 HalpaBlIEeHUs Pa3BUTHUS COBPEMEHHOIO
npousBojicTBa. B Ykpaune nporpammy sHeprocoepexenust npuHsuid B 1994 rony. Beinmonnenue
IpOrpaMMbl HEprocOepekeHusl MO3BOJSAET COYeTaTh 3HEProd((eKTUBHOCTh IMPOU3BOJACTBA C
9KOJIOTMYHOCTHIO. TemaThka MEepCHeKTUBHBIX MCCIEI0BaHUNH B 0O0JIACTH MHPOBOM HSHEPreTHKU
JOJDKHA OBITh OpPHEHTHUpOBaHA Ha oOecneueHue 3a7ad NpOorpaMMbl  SHEProcOepekeHus u
MOBBIIEHUS 3PPEKTUBHOCTU MPUPOIOOXPAHHOM 1€ATEIHHOCTH OOIIECTBA.

KioueBbie cjaoBa: sHeprocOepexeHue, 3HEProdPPeKTUBHOCTb, JHEPIreTHKa,
9KOJIOTMYHOCTD, 3alIUTa MPUPOIHOMN CPEIbL.

Crarrg Haminnoia 27.06.2019
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