nccnefoBaTeNbCkUX NPOEKTOB M UX KOMMepunanu3aumn. Ans peanusaumn CornalleHus B kaxaoii n3
CTpaH OCHOBaHbl COBMECTHblE LIEHTPbl TEXHOMOTMYECKOro COTPYAHWYECTBA, OCHOBHOW 3ajaueit
KOTOpbIX ABNSETCA NOMCK NApTHEPOB 1 PasBUTUE MPOEKTOB, NPEACTABAANLWMX B3AUMHbIA MHTEPEC.
MpnopnuTeTHLIMM HaNpaBNEHUAMU B3aMMOZAENCTBUA B COOTBETCTBUN C COr/alleHnem SBMSTCA
06MeH COTpyfHMKaMW AN peanu3alin NpoekToB, MHBECTULUMU B HayuHble pa3paboTku C Lefbl
CO3fjaHus, TpaHcepa 1 BHeapeHus TexHonoruid. Mpuuem kaxabld rog Pecnybnuka Kopes cosgaet
(PMHAHCOBbIA (hOHA ANA MOAAEPXKKM HAy4HOTrO 6En0pyCCKO-KOPEMCKOro COTpYAHMYeCTBa, 06beM
KOTOPOro 3aBWUCUT OT NOTPEBHOCTEN NPOMBILLNEHHBIX NpeanpuaTUil Kopen B TpaHcdepe TexHoormit
n3 Pecny6imkn Benapycb. Ha HacToAwwii MOMEHT pasmep 3Toro ¢hoHga coctaBnser 1 MH
nonnapos CLIA.

CTeneHb WHTEHCMBHOCTW MeX[yHapoAHOro COTPYLHWYECTBa No opraHnsauuam HAH Benapycu
CYLLeCTBEHHO pa3nnyaeTcs, Haubonee 3HAYMMbIMK pesynbTaTamu OTMEYaloTcs Cneaylolime
opraHusaumu: Benopycckuii rocyapCTBEHHbIA Hay4YHO-NPOW3BOACTBEHHbIA KOHLEPH MOPOLLKOBON
MeTannyprum, Benopycckuit roCyAapCTBEHHBIN Hay4HO-NPOM3BOACTBEHHbIN KOHLiepH
MEXO0TpPac/ieBoro MalWHOCTPOEHUS U NpUbopocTpoeHns «benmawwnpuéop», VIHCTUTYT quankin 1.
B./. CtenaHoBa, O6beAMHEHHbIA WMHCTUTYT Npo6MeM MHGOPMATUKKA, WHCTUTYT (hu3ukn TBEPAOrO
Tena 1 noaynpoBOAHMKOB, WHCTUTYT MONEKYNAPHON M aTOMHOA (pu3nku, WHCTUTYT matemartuku w
HeKoTopble Apyrue.

Benopycckum  rocyaapcTBEHHbIM  Hay4HO-NPOU3BOACTBEHHBIM  KOHLEpHOM  «Benmatunpuéop»
3aK/I04YEH KOHTPAKT Ha NOCTaBKy onTuyeckux ugenuii upme «AMC Ontuke» (CLUA) Ha cymmy 200
Tbic. gonnapos CLUA, a Takxe [OroBopbl C OpraHusaumaMn Poccun, JIMTBbI, YkpauHbl, ®paHumum Ha
3KCMOPT  APOBU/LHO-3MENbUMTENBHOTO 000PYA0BAHUS 1 aTTpakuMoHoB. 3a 2004 1. AaHHOiA
NPOAYKUMM OTNpaBneHo Ha obuiyto cymmy 12125 Thic. gonnapos CLUA. B LenoM no KOHUepHy B
2004 r. 3KCcnoOpTMPOBaHO Npoaykumu Ha cymmy 1,8 maH gonnapos CLUA, 4To npeBbiwaeT 06bEMbI
2003 r. Ha 3%.

Takum 06pasoM, WHHOBALMOHHBIN feATeNbHOCTb NpeAcTaBnserT coboi npakTMYeckoe OCBOEHWE
pe3ynbTaToB Hay4HbIX WCCNefoBaHMiA 1 pa3paboTok. Ho A pa3paboTku NpakTU4eckux B 3Toi
06nacTi Heob6xo4MMO NPOaHaNN3MPOBATL OPraHN3aLMio MHHOBALMOHHOW AEATENBHOCTH 38 py6EXOoM.

NuTepatypa

1. O cOCTOsSiHUM W repcneTun Bax pa3BuTua Hayku B Pecny6nuke Benapycb no utoram 2004 roga/A.H. KopuyHoB -MH.: TY «BenCA», 2005 r.
276 c.
2. lymnetep 1 A Teopus aKoHOMMYECKOro passutus. - M.: Mporpecc, 1982. - 455 c.
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SELECTED ISSUES CONCERNING ENVIRONMENT PROTECTION AND POLISH ENERGY

Abstract: The main aim of the paper is to present the Polish energy policy. The structure of energy generation has been
shown. The aspects of natural environment protection has been introduced.

Keywords: energy, environment protection,

Energy constitutes this branch of industry which has a particularly negative impact on the natural
environment. Processes of fuel combustion used for generating energy are the main reason for
pollution and emission of air pollutants, especially greenhouse gases. Economic and administrative
instruments of the environment protection policy are the key to tackling the above mentioned issues.
Current world energy problems are discussed at World Energy Councils.
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Our government's documents on Energy Policy of Poland also account for the decisions made at
the World Energy Council. At the 18th World Energy Council the key problems of energy were
identified; they also included ecological aspects of the way the energy market operates:1

- Cleaner combustion technologies of coal as well as liquid and gaseous fuels - making clean
technologies more commonly used in order to limit air pollution emissions,

- Gas and electricity convergence and multi-energy services - solving jointly the regulation problems
of the energy and natural gas transport as well as aiming at mutual complementation of both
sectors in regional energy systems in order to improve flexibility and efficiency of energy supply,

- Nuclear energy, large hydroelectric power stations and emission of greenhouse gases -building
nuclear and hydroelectric power stations in order to considerably reduce CO. emission,

- Renewable energy and local power generation using local resources - supplementing traditional
technologies with water energy and geothermal energy resources as well as accelerating the rate
of development and implementing renewable and local technologies..

Local, regional and global ecological goals, particularly the acceleration of spreading of the
technologies which reduce the environment pollution resulting from energy generation, its distribution
and use have become most significant challenges in the energy sector.

The basic goal of the domestic energy policy is ensuring energy security. Energy security is such a
condition of the economy which makes it possible to cover the current and prospective demand of
consumers for fuels and energy, in a technically and economically justified way, with the minimum
negative impact of the energy sector upon the natural environment and on the living conditions of the
society.2 The level of energy security depends on many factors, and the most important are:3

- the level of supply-demand balance achieved for energy and fuels, taking account of the structural
aspects and the expected level of prices,

- the diversification of the structure of energy carriers constituting the country’s fuel balance,

- the degree of diversification of sources of supply at the acceptable cost level and in relation to the
projected demand,

- the technical condition and operational efficiency of machinery and installations, in which
energetical conversion of energy carriers takes place, and of the systems for transport,
transmission, and distribution of fuels and,

- the volumes of stocks of fuels in the quantity ensuring the maintenance of continuity of supply to
consumers,

- economic conditions for the functioning of energy enterprises and their financial results,

- economic and financial standing of fuels and energy consumers, both households and enterprises,

- the status of the local energy security, i.e. the ability to meet energy demand on the local
community levels.

Apart from ensuring energy security, ensuring and maintaining ecological security of the country
becomes a fundamental goal for the country. Ecological security of the country is the condition in
which the pressure of all sectors of the economy, including the energy sector, upon the environment is
being decreased. Therefore energy market entities are obliged to pursue the following:4

1 Full adaptation of sources of fuel combustion for energy to legal requirements for environmental
protection - this is connected with an increase in requirements concerning allowed emissions SO,
NOx, dusts and CO: after Poland’s accession to the European Union;

‘1. Bicki,, J. Solinski: 18 Swiatowy Kongres Energetyczny World Energy Council. Energetyka Luty (2001): 54-55

2 Energy Policy of Poland till 2025. Ministerstwo Gospodarkii Pracy. Warszawa 2005.

2Nowicka-Skowron M, Mesjasz A., The Structure ol Energy Production Market in Poland. w: Proceedings of the Ilird International
Scientilic Symposium ELEKTROENERGETIKA 2005, Stara Le$na, Slovak Republic 2005

4Energy Policy ol Poland till 2025. Ministerstwo Gospodarki i Pracy. Warszawa 2005.
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2.

Energy carriers structure change - an increase of the share of renewable energy and hydrocarbon
fuels in electricity and heat production will cause further limiting emissions of pollutants, especially
greenhouse gases;

. Application of Clean Coal Technologies - it is expedient to take advantage of the so-called Clean

Coal Technologies which ensure meeting the standards of environmental protection in combustion
of hard coal and brown coal, which are the basis for Polish energy sector as well as to develop
technologies which allow for utilisation of carbon dioxide from exhausts in order to reduce the
emissions of greenhouse gases;

. Limiting the impact of hard coal and brown coal sectors on the environment - these activities are

meant to restore the practical and landscape properties of the lands degraded with mining activity
through reduction of salt water dumping from mines into surface waters, application of extraction
technologies minimising the impact of mining activities, an increase in economic and industrial
utilisation of wastes;

. Application of liquid fuels with improved ecological properties in road transport and for heating

purposes;

. Implementation of mechanisms allowing for a reduction of air pollution emissions - trading in the

allocated licenses for emissions of greenhouse gases may result in the reduction of costs of the
companies' adaptation to more stringent requirements.

In order to implement the above mentioned directions, the following executive actions have been

planned for:1

1

Agreeing with the European Commission the ways of realization of obligations resulting from
Accession Treaty as regards the implementation of provisions of Directive 2001/80/EC,

. Perfecting the legal and fiscal tools through implementation of differentiated tax rates and

environmental fees stimulating greater consumption of environmentally-friendly fuels and energy,

. Implementation of differentiated tax rates and environmental fees, giving preference to more

ecological fuels,

. Elaboration of legal regulations ensuring high quality standards for fuels in transport,
. Implementation of market mechanisms for trading in emission certificate.

Formulation and realization of the requirements of ecological security in the energy sector is also

connected with implementation of sustainable development principles in the scope of efficiency of
energy use. Increase in energy use efficiency depends on a decrease in the consumption of primary
energy calculated per unit of Gross Domestic Product. Improvement of energy efficiency of the
economy requires actions in the following directions:2

1

Decreasing energy intensity of goods at the stages of designing, manufacturing, use, and disposal by
commencing the production of machines, equipment and devices with the highest parameters of
energy efficiency, launching and conducting information campaigns aiming at increasing consumer
awareness of the expediency and profitability of using the most efficient devices as well as designing
goods in such a way so as to be able to recover as much raw material as possible at the end of these
goods lifespan;

. Increasing the efficiency of energy generation by processes of combined electricity and heat

generation and by using in heat and power generating plants condensation cycles of coal-fuelled
energy generating units in order to use supercritical parameters of vapour as well as vapour-gas
circulation;

. Decreasing energy intensity of industrial processes by energy savings anticipated from

modernisation of a number of industrial production processes and their adaptation to the

llbidem
2 Energy Policy of Poland till 2025. Ministeistwo Gospodarki iPracy. Warszawa: 2005
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requirements of best available technologies. Development of production of highly-processed and
technologically-advanced goods is also expected;

4. Decreasing energy losses in transmission and distribution by reducing energy losses Inthe domestic
power system through increasing the throughput of power lines, enhancement of energy distribution,
and limiting the long-distance transmission through 110 kV lines;

5. Implementation of management systems for energy demand in order to increase the efficiency of energy.
As far as ecological activities are concerned the following are the most important achievements of

the domestic energy sector:

1. primary and final energy use structure change,

2. limitation of emissions of air pollutants and reduction of wastes from coal combustion processes.

The share of hard coal in the structure of primary energy generation in Poland is still most
significant although each of the recent years shows its considerable decrease (table 1). The share of
renewable energy sources (RES), on the other hand, is increasing, which is, among others, due to the
following:

- anincrease in the use of wood and wood waste,

- starting a few geothermal power station systems,

- starting a few wind power plants and numerous small-scale hydro-electricity generation facilities,

- starting a few thermal power stations and power stations fuelled by gas from communal waste
dumps.

It should be emphasised yet again that the diversification of the balance of the structure of energy
carriers constituting the country’s fuel balance is one of the factors which the energy security of the
country depends on.1

Table 2 presents the structure of the primary energy use. It shows the dominance of energy
generated from hard coal although a significant growth of the energy from renewables can be noticed
here.

Table 1 The structure of primary energy generation in Poland between 1990 and 2004/1n the
years 1990-2004

1990 1992 1994 1996 1998 2004
Hard coal 62,39 80,77 78,69 78,97 75,87 59,92
Brown coal 13,73 14,53 13,66 12,83 14,53 36,22
Crude oil 0,16 0,22 0,29 0,31 0,41 0,52
Natural gas 2,42 2,90 3,20 3,05 3,66 3,33
Water power 0,11 0,14 0,15 0,16 0,22 -
Biomass, wind, geothermal energy, etc. 1,18 1,45 4,00 4,68 531 *

Source: author's own study

Table 2. The structure of the primary energy use in Poland in the years 1990-2004

1990 1992 1994 1996 1998 2003 2004
Hard coal 62,25 42,27 58,93 57,60 50,64 51,15 48,13
Brown coal 13,59 14,03 13,68 12,19 13,99 12,85 13,82
Crude oil 13,98 14,30 15,48 16,25 20,20 18,45 19,62
Natural gas 9,00 6,10 8,58 6,72 10,19 12,67 13,45
Biomass, wind, geothermal energy, 1,15 1,30 3,96 4,44 4,98 341 3,57

etc.
Source: author's own study

1Brzezinski S.: Strategie dywersyfikacji pozyskiwania gazu ziemnego w Polsce Materiaty Konferencyjne VI Konferencji Logistyki
Stosowanej Total Logistic Management * Prace Wydziatu Zarzagdzania Politechniki Czestochowskiej, Czgstochowa 2002
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A significant progress can be observed in the scope of limiting emissions of air pollution. In Table 3
the total emission of air pollutants coming from the energy sector is presented.

Table 3. The total emission of sulphur dioxide, nitrogen dioxide and dusts in the energy sector
(thousands of tons)

Year Sor NO! Dusts
1990 1570 370 570
1994 1270 380 260
1995 1223 377 193
1996 1195 360 157
1997 1107 310 117
1998 1034 264 94
1999 915 247 72
2002 706 237 56
2003 722 244 51

Source: author's own study based on statistical yearbooks

The data presented in the table above show that not only emissions of air pollutants from power
plants are decreasing but also the share of the power plants in the total emissions of SOz, NO, and
dusts is decreasing as well.

Dumping salt water from mining to surface water constitutes a different problem. The influence of
power plants on surface waters is reflected in their quality and quantity, and it actually means reducing
water capacity of a given region, changing their physical and chemical properties as well as increasing
surface waters pollution and changes in living organisms. The problem of dumping salt water from
mining to surface waters has been included in the Hard Coal Mining Restructuring Programme as well
as in Geology Law and Mining Law.

Solid wastes constitute another problem. Wastes from power stations and other combustion plants
can be divided according to the following criteria:1

According to the particle size of wastes from fuel combustion for energy
- fly ash, residue resulting from coal combustion in power plants’ boilers collected from exhaust

gases by particulate collection devices
- slag, residue resulting from coal combustion in power plants' boilers which collects at the bottom of

the burner or settles on the grate and then is carried outside
1. Type of coal fuel

- from hard coal: ash, slag
- from brown coal: ash, slag
2. Type of the boiler used:
Ashes and slag from hard coal:
- when a boiler with a grate furnace is used:
- smoke-box ash
- grate furnace slag
- when a boiler with a pulvarized-fuel fired furnace is used:
- granulated slag
- when a melting chamber boiler is used
- flyash

' Cz Rosik-Dulewska: Podstawy gospodarki odpadami. Wydawnictwo Naukowe PWN, Warszawa 2005.
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- melted slag
- when a boiler with a cyclone furnace is used
- flyash
- melted slag
ashes and slag from brown coal:
- when a boiler with a pulvarized-fuel fired furnace is used
- flyash
- melted slag
In many countries solid wastes are not treated as waste but as a precious raw material or material
available in large quantities. In Germany ashes are used in a number of ways:1
- inconcrete industry as additive and fine aggregate,
- inmining as additive material and backfill,
- inroad construction as backfill, additive material and road base,
- incement industry as raw material and additive,
- inenvironmental rehabilitation as landfill and in masonry industry as additive material,
- inconstruction of noise protection embankments.
In Poland wastes from coal-fired power plants are mainly reused in three different ways:2
1) used in industry as recyclable waste,
2) used for ground levelling, rehabilitation and filling underground excavation sites, etc.,

3) ashes used in combined landfill disposal (shared coal combustion by-products with wste from
power plants).

In Table 4 the main ways of utilization of wastes from power plants and other combustion sources
are presented.

Table 4 Utilization of wastes from power plants and other combustion plants

Waste type Utilization
Ashes and slags ®  building ceramics production

from coal m concrete production

combustion in m  cement production

power plants m  ceramic powders production

ceramic materials production
hydraulic binding agents production
Microspheres - + used as functional fillers in products made of plastics, rubber, paints and varnishes
spherical grains “ as solid or liquid material used lor machines and equipment sound-insulation
®  material with improved fire resistance used in production of insulating tapes for wrapping high voltage
electric power cables
®  in production of fireproof and flame-resistant protective clothing
m in production of insulating boards for building industry
* in production of heat -insulating and fireproof materials in casting industry and metallurgical Industry
in ceramic materials production
m in drilling industry
Fly ash m in backfilling undergroung mine workings
in hydraulic engineering constructions
sealing the bottom of municipal and industrial waste landfills
fertilization and soil amelioration (structure change) in agriculture
+ municipal sludge treatment
Source: author's own study based on Cz. Rosik-Dulewska: Podstawy gospodarid odpadami. Wydawnictwo Naukowe
PWN, Warszawa 2005

' J. Kalotka: Utylizacja odpaddw z elektrowni i elektrocieptowni - popioty, mikrosfery, www.zuler.com.pl/techmenu.htm
1Cz. Rosik-Dulewska: Podstawy gospodarki odpadami. Wydawnictwo Naukowe PWN, Warszawa 2005.
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Environment protection objectives have been achieved due to the application of environment
protection methods, where the following proved to be of significant importance:1

1. Direct methods:

- emission and imission standards

- quality standards

- product regulations

- technical standards

- permissions and licenses determining the scope and the ways of using particular environmental
components

- environmental regulations (orders and bans)

2. Indirect methods

- microeconomic operational research

- competition pressure

- payments for the economic use of the environment

3. Other methods for assessing environmental impact of enterprises

- environmental reviews

- standard and non-standard methods for reducing environmental burden of enterprises
- eco-labelling

- environmentally sound technologies

Direct methods are administrative and legal methods, mainly based on technical standards of
acceptable emission levels of pollution. Indirect methods determine to eliminate market imperfections
in the scope of emission and protection activities. They aim at achieving better quality of the
environment cleanness level as well as at significant cost reduction of achieving optimum
emission/imission level of pollution. The other methods are of planning and informational nature and
are directly connected with environment protection management in enterprises. All these methods,
however, add to alleviating the negative impact that energy market entities have on the environment.

Poland's accession to EU has obligated the country to adjust to the Community’s requirements.
Tackling the problems connected with the environment protection has a relatively short history in
Poland. It was not until the time of its political transformation when Poland had to adapt and follow the
policy of environment protection in connection with the operation of its economic enterprises. The
energy sector proved to have been particularly neglected in respect of its environmental activities. At
present energy market entities do not constitute a threat to the environment since they comply with all
the required standards. However, they are still searching for other solutions which would contribute
even more to limiting the negative impact they do have on the environment.
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