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The review of environmental aspects of developofeinidustrial windpowerstations in Ukraine on
the example of project of concrete object is offeF®r the account of requirements EIA of procedure
are considered in prospects of development of emedgy generation.

Posensmymo exonoeiuni acnekmu po36umky iHOyCmpianbHOL 6impoenepeemuKky 8 YKpaiti Ha npuxiaoi
NPOeKmy KOHKpPEemHo20 00’ €Kma. 3anponoHo8aHo nioxoou 00 OYIHKU GNIUEY GimMpOeHepemuKu Ha
HaekonuwHe cepedosuwye. Hageoerno nepcnekmusu po3eumky GimpoeHepeemuKu.

Paccmompenvr sxonocuueckue acnekmul pazeumusi UHOYCMPUATLHOU 6E€MPOIHEPLEMUKU HA
Yxkpaune na npumepe npoexma xonkpemmnozo obvexma. Ilpeonodxcervl nooxoowvl K oyeHke 1uAHUA
gemposHepeemuky — Ha — Okpyxcarnwylo — cpedy. Ilpusedenvl  nepcnekmugvbl  pazeumus
6empoIHepeemuKu.

Statement of purpose Autonomousis designed to automatic power

In search of alternative energy sources iArovision of individual consumers as well as
many countries, considerable attention is paid fvigational, meteorological, microwave and
wind power. Using wind energy is becomingther posts in the field conditions.
increasingly urgent for Ukraine, which depends Network designed for parallel operation with
on supplies of fossil fuels. Practice shows that he industrial network single-phase 220V/50 Hz.
countries that do not have their own reserves bf conditions of excess electricity produced
energy resources, energy independence is bag@idws giving it to the network, and in the
on accelerated development of renewablghsence of wind energy electricity using.
energy, including wind power - one of the mosg,itching between modes is automatic.
provr\r;_ls:jng. h Ll . The aim of the article is a preliminary review
usingm wir?gwgrrleigyen—er?(%/netti?t esnpeerg;l 'f)?sa:r%f the environmental aspects of industrial wind

masses in the atmosphere. Wind energy refersH?rk cre.a.tion in Ukraine on.e.xamplg O.f. project
of specific WPP and defining priorities of

renewable energy. .
wind power station — setting that allowsievelopment of wind power as renewable type

converting wind energy into electrical energpf energy in the context of environmental
and operates in two versions. safety.
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Wind ener gy potential of Ukraine Wind Energy industry, compared with other

In environmental terms wind energyszsgcnizge%f W?}?fg%zcljggply has  significant

development in Ukraine ~creates the r?"ﬁ — no costs for mining and transportation of
prospect of reducing fossil fuel use, reducmﬁJ )
emissions and pollution, and so contributes 10

effective implementation of ratified several . . plants (WT) - these costs are lower than
international treaties such as the Convention B thermal and nuclear power plants:

transboundary air pollution over long distances wide technological range of direct energy
(especially in the provisions of the Protocol on g, (including autonomy and working in

reducing emissions of sulfur by 30% and thggnirajized networks, compatibility with other
Protocol on limiting emissions of nitrogen or 't%nergy sources):

cross-border flow), and requirements of UN _ ghort term of power commissioning:

it is critical both in the context of transition t0gnyironmental state (in this respect only helium
sustainable environmental principles and issuggwer station outstrips wind installations).
of environmental safety. Cabinet of Ministers of Ukraine defined the main
The point is that emissions of thermal powegjirections of Ukraine's electricity production.
stations in Ukraine in the atmosphere reach 76% pecree of the President of Ukraine from
of sulfur oxides, nitrogen oxides by 53% an@2.03.1996Ne 159/96 identified further priority
26% solids in relation to overall stationarydevelopment of wind energy. Under the Decree,
emissions. 1000 MW of electrical power ofn 1996 in Ukraine was developed and
nuclear power plants (NPP) emits into th@mplemented a comprehensive national program
environment at least 2000 MW of thermabf building wind power plants (WPP) for the
capacity unused. period to 2010. One emphasis of this program is
Unrecoverable water losses in the operatianvestment opportunities for wind energy
of nuclear power plant unit are 30 million cubidevelopment in Ukraine.
meters per year. Later Parliament approved the Law of
According to the Interdisciplinary ScienceUkraine Ne 1220 - VI as of 01.04 in 2009 on
and Technology Center for Wind Energy ofmendments to the Law of Ukraine “On
National Academy of Sciences of Ukraine, thElectricity” [1] to encourage the use of
area of the country has significant wind energ§/térnative energy sources. It gave a new
potential. Total specialists distinguish sevefflomentum in investment of WPP building
regions, where the use of wind is feasible - Rrojects in Ukraine.
Carpathian, Preasov, Donbas, Western Crimea,Wind paver plant asobjects
the Crimean Mountain-and Kerch, and area of of environmental impact

Kharkiv and Poltava regions. _ Location of wind energy installations is
Among the key factors promotingperformed according to regulations, the findings

development of wind power in Ukraine are:  of the research and recommendations of the
— prices for traditional energy resources; manufacturers WT.

— increasing requirements of environmental The choice of territory (area of WPP)

— low specific labor spending to build wind

standards; primarily affected by the following factors:

— improve the opportunities of joining the — wind energy resources of each area;
European community; — the absence of migratory paths of birds;

— the need to replace worn out assets of — taking into account the limitations of
energy industry; archaeological, environmental, sanitary-

— introduction of “green tariff”. epidemiological and navigation services;
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— potential land use in agriculture; While in the world (eg EU), any construction
— the possibility to lease area,; of wind turbine is -certified (according to
— the ability to transport electricity in a giveninternational standard) [4].
direction with minimum cost; The decision to build wind farms and protect
— no reservations about radio and televisioie public from possible adverse effects of
interference (shading); hazardous events — is a responsibility of the
— location of roads and entrances and usirtgveloper / owner of the project. For some types
existing. of extreme wind events is used meteorological

Each WT is equipped by devices oflata / expertise to quantify the probability
definition and regulation of work depending of the wind puffs over limit values for wind
wind flow characteristics and it works in theurbine [5].

following modes depending on the prevailin%hecﬁglflg?r(;g%gtgr?o%lovt\)/?JPpri?citslcfec(grr:Ir;nelt:clj% g
wind speed: ’

— in under-synchronous range (the range 15? comply with safety measures during the

. . cation and operation of turbines to mitigate
0
partla_l I_oad) generator st.ator provides 100% ?ﬁe negative impacts of extreme wind speeds.
electricity supply network;

— in over-synchronous range (the range of Aspectsof environmental impact

nominal load) generator stator provides supply \aterials of the project consider impacts of
of electricity directly into the network by 83%planned activities for all components of the
without going through the converter, remainingnvironment- natural, social and man-made,
17% of power are given into the network frontevealing the acceptability of these impacts
the rotor through a converter. according to environmental, sanitary, social and
Electronic wind direction sensor withtechnical conditions, but also imply costs for
corresponding software controls the inclusion afnvironmental measures. Design solutions to
time and direction of rotation of electric motors.prevent or limit dangerous effects of planned
According to “Appendix E” of WPP is not activities on the environment divided into
included in the list of activities and objects ofesource preserving, protection, recovery,
high environmental hazard [2]. compensation, safety, planning, organization,
It is imperative when selecting a potentiaftc _ _
supplier of WT that the manufacturer COomplex — of  potentially  possible
of a certain WT type has “Type Certificate” ofenvwon_me_ntal measures is determined _by
the WT type conformity with safet thg 'prlnC|pIe of ecological and economic
requirements  of international standar(ﬁ’ffICIenCy [2]-
harmonized in Ukraine [3]. Climate and microclimate. Biogeocenosis
Presence of “Type Certificate” confirms th"’_‘t Materials include characteristics of the

the type passed certification tests iRjimate zone of allocation of objects of planned
International Certification Center of WT ongetivities and data of current and long-term
compliance  with  the applicable  safetyjimate observations. Also should be noted that
requirements (as in the integrity of WT desigie replacement of natural soil, trees and bushes
in various meteorological conditions and in th@_nd grass by concrete structures, access roads
field of noise and electromagnetic interferencetc. during the project may have an impact on
electromagnetic compatibility, etc.). local conditions and microclimate of
By Ukrsepro system and applicable standardogeocenotic cover. In particular, there may be
in Ukraine wind turbines are not subjected ta damage of vegetation, fragmentation and
mandatory certification (on safety). Oblenergoshange the usual appearance of the landscape
conduct voluntary certification of wind turbines.(during the construction of WT foundations,
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transformer  substations, = communicationsjules for construction of planned facilities, and
modified ecotopes, bird deaths from the Wwalso with consideration of the accumulation and
rotor (while WT installing of 100-150 m heighttransformation of pollution in the atmosphere,
and the work of WT due to collision with WT). its cross-border transfer, the climate conditions
Important elements of the EIA are thaunfavorable for the dispersion of pollutants.

consideration of the situation concerning the Sources of emissions, noise impact on the
objects of natural reserve fund, and species pbpulation, electromagnetic and ionizing
red and green book and cenosis, availability ofdiation are subjected to investigation and
land for biodiversity, land, promising to formconsideration of the impact and actions on their
econet. On consideration of zoologicaPrevention or reduction are justified. _

components of biogeocenosis cover types In the WPP, you can expect the following
except Red book species, crucial is the preserifgpacts of surface layer of the atmosphere:

of bird migration routegsee figure). acoustic  effects (noise, vibration),
g fsee figure) electromagnetic interference fields of high-

voltage power transmission lines, and emissions
from construction machinery during the
construction, repair, welding and other types
work and, during operation - from vehicles.

While preparation for foundation pits of WT,
construction of access roads etc. there is an air
pollution resulting from emissions from work of
construction arrangements, road engineering,
saw | road transport resupplying building materials,
0 1000 2000 3000 4000 5000 6000 MoObile power and so on. The emission may
Number per 10,000 fatalities include CO, NQ (in recalculation to Ng), SQ,,
CnHm, soot.

The presence of harmful substances in
In order to maintain ecobalance of th exha_ust gases is c_aused b_y_ the fuel type, oils_ and

. N dditives, combustion conditions, mode of engine,
territory it s necessary to restore natUrgis iechnical condition, traffic conditions etc.
ecosystems on free areas, and take measures tg,, 4 comprehensive assessment of noise
protect surrounding areas with  naturglom wind farms in general it is necessary to
vegetation. determine the contribution of each wind turbine

Air environment in the total acoystic field WPP. For this purpose,

is used the principle of energy sum &ound

There is a need for assessment of divels L, [2], that are generated from each
environment due to compliance requirement aérbine at the point of control, using the
the object’'s projected impacts to urbafiormula:
sanitation and environmental rules and norms.

Initial requirements for potential impacts levels L, :10|g(21001hi j
on the air are defined by the Law of Ukraine i

On proteptlon of atmo.spherlc air [6]'“ . Hygienic assessment of environment in

According to  Article 24 of "Design, geylements according to the results of
construction and reconstruction of enterprisgporatory studies of noise in the individual
and other objects which affect or may affect thglements of the environment, and calculation
status of air’, improving existing andmaterials for design and  planning
introducing new processes and equipment muibcumentation is based on hygienic standards,
be carried out with observance of environmentapproved in the established order — for noise are
safety standards, public health requirements anged maximum permissible level [7].

Wind Turbines |<i
Communication Towers
Pesticides

Vehicles

Power Lines

Other

Cats
Buildings/Windows

Causes of bird fatalities
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The main sources of noise created by wind Methods of study of the geological
turbine are aerodynamic and mechanical, amghvironment sufficiently known and need no
radiation occurs in the sonic and infrasonifurther explanation. Research of soil strength,
frequencies. International Standard IEC 61400-}& bearing capacity should be made under each
[8] of definition of noise levels of wind turbine ynit in addition during working design for the

distributes only the _audio _fre_quenC_y ranggoundations calculations for wind installations.
Measurement of noise radiation orientation,

infrasound (<20 Hz), low frequency noise (in \Water environment
the frequency range 20-100 Hz) and impulse The subject to analysis are violations of
noise parameters are optional. The standaidqrological and hydrogeological parameters of
requires the measurement of sound in & widgyter hodies and territories in areas of impact of
band of frequencies, sound levels in third-octa anned activity, impacts on surface and ground
'?oaggtseramnidnéutrsj?tfi.n-ghse()ien(;ngg\/svlé:elrenveer:t[sg]are ‘3fjer poIIutantg en'gering the water environment
i ) " _when sewage filtration and man-made source.
During the .work.wmd generator creates an Surface water, impacts on which should be
electromagnetic  field (EMF), like —any onsidered include all kinds of natural waters

household “appliance. In the industrial win nd water bodies in all their states, permanently

turbine (capacity over 1 MW) electromagnetl%r temporarily located on the ground. The study

field is strong enough, but this type never set ), .
o . . T ject is the whole stack that gets to them
the vicinity of residential buildings. EMFWithin the study catchment area.

measurement results can vary depending on Materials that characterize the groundwater

equm_ent Ioca_ltlon, such _as turbme% clude general information about the basin of
substations and internal electrical cables. Moa derground water, power of zone of active

of the electric equipment of wind installation i%/v ter exchange, development of groundwater
mounted close to the wind turbine, at the base €els of data ’their aconomic use. list and
the tower or is located at an altitude of 80-10 ' '

: criptions of geological observations.
m above the surface. Protection by.screens an%lsGroundwater in the construction practice
distance and reduces the impact of

D ... _uUsually includes waters of aeration and
electromagnetic fields from sources of radiation

Highest values EMF are fixed nearsaturatlon Zones. During construction

cubstalons. A bpical ststeqy 1 educe HELESHIEN! of 1 ferion 4t ey
influence of electromagnetic fields is increasin P P g

distance from the source of EME ainly exposed water aeration zone and
' groundwater, and aquifers that lie below if they

Geological environment have no natural protection. Natural protection of

Available general description of the mairffoundwater (ground water relationship) is
geological, structural and tectonic elements éfetermined by the presence of hydrogeological
the area, geomorphological and landscayéndows, which are places of absence or
features, analysis of existing and predicte@rosion of waterproof layers of rock, through
negative endogenous and exogenous proces#éxch aquifers combined and represent the only
and phenomena of natural and anthropogerfiydraulically connected water-bearing complex.
origin (tectonic, seismic, geodynamic, landslidéAreas of distribution of hydrogeological
mud, karst, rock properties of arrayswindows are naturally vulnerable areas of
deformation of the earth's surface, etc.groundwater. Such impacts on groundwater are
considering the impacts of planned activity. Thpossible: pollution from corrosion of foundation
biggest development of hazardous geologicalipports of wind farms, utilities, emergency oil
processes is due to water encroachment arspills, etc., increase or decrease the level of
static pressure and hydrodynamic effects. groundwater.
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Assessment of groundwater pollution is — minimization of work in the dark part of day;
given on the base of four main indicators: power — heat saving measures for mechanisms and
of aeration zone, structure and lithologicatiomestic premises a during construction works
characteristics of the zone of aeration, power §f the cold season.
poorly permeable sediments in section of Qrganization of construction works on wind
aeration zone, filtration of aeration zone. farms are planned on the basis of common

Soils technologies, with using appropriate

, technological schemes and maps. In areas of

analyzed with taking into account Iand-useUIIOIIng new facilities, vyork supposed t(.) be

patterns, availability of areas of agriculturaPerfo.m.]eCl by : tst_reammg method, linear

land, pollution of harmful substances, vibratior?pec'a.l'ZecI SUbd'V'.S'On by V\_/or_k types.

and other factors. Dunng preparation of building in designated
During estimation of soils state are taken int8®as it is expected to perform complex

account genetic types of soil, characteristics gPerations that include:

humus composition, mechanical and water- — conducting geodesic work;

physical properties, landscape-geochemical — cleaning of withdrawal strips;

barriers (migration and accumulation of - fixing boundaries of land allocation under

substances), fertility, degree of soil degradatioWWPP elements;

processes and so on. — installation of communications and surface
Materials of project documents include legalyater drainage;
organizational, economic and other factors. — installation of temporary roads;

Legal — compliance with regulations and _ of works of demolition or transfer of
laws and normative acts of Ukraine on |an9ui|dings and structures:

prO(t)eCUOU- ional — devel ¢ of — removal of fertile soil.
rganizational — development of measures ., e pasic period of construction it's

for rational use of lands, territories ecosafex ected to perform building of wind farms. In
territory organization, respect for the target lang P P g ot ) .
ccordance with current legislation, in carrying

use, special land use of environmental, healtfiC

recreational, historical and cultural significance?Ut Work related to soil breaching, fertile soil
restoration and improvement of soil fertility,Should be removed and saved to use it for

protection from adverse human impact. biological reclamation of land and increasing
fertility of unproductive soil. Fertile soil

removed from the area, limited by external
circuits WPP territory. Herewith should be
Resource and energy efficiency at the presefalken measures to protect it from contamination,
stage are priorities during reconstruction anghixing with mineral soil, debris, erosion.
operation of engineering buildings and pijles of fertile soil are located on dry places
economic installations. According to Europeagiside zone of smoothing embankment slopes
expert organizations in the field of energyy,i-hes) separately, in a form acceptable for

saving application of _retre_nt_:hlng Measures Cafla next load and transport. The height of stacks
increase the economic efficiency of production
hould not exceed 10 m. The stacks surface of

Y ) gy
ggvilﬁggs /()tecg:?]ﬁi?c?é?egs onatrr;e t?/rg?)o?{aﬁf tw%fertile soil layer and potentially fertile soilsear

integrated environmental protection and shoufi€d by seeding perennial grasses. To keep soil
be taken into account in the design Stagg_om washing out stacks, arranged drain ditches.
Resource saving measures at design work tHafluence on soil will be performed mainly in
can have environmental effects include: the construction of WPP aggregates. For
— saving of water resources; protection of soils during construction are

— exclusion of machinery under no load; ensured:

Context of resource and energy saving
and wind paver plant case
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— prohibition of movement of heavy - waste management (the regular
construction equipment outside access roads; transportation of building materials during

— use of construction machinery, which haveonstruction V\_nthout storing large quantities _of
the lowest possible undercarriage pressure 6Rnstruction sites, temporary storage of building
underlying soils; waste in construction sites in speC|aI_Iy

— removal and storage of vegetable soil ifiesignated areas, the availability of mobile
accordance with [10] for designated sites witWaste containers for metal, oiled rags, oil, etc.,
followed use the of it during restoration; obligatory removal and subsequent disposal of

_ use of waste reduction measures duri,{s(?nstruction waste that comes from construction
tes);

construction; id i h f the hvdrological
— prohibition of storage of construction waste _, 8V0!d hegative changes of the nydrologica
vironment (prevention of contamination of

outie places desgnaied lof temporey sorafe aquatic envronment  tough S0
y tontamination, etc.).

Site; . . . . Since the construction of wind farms affect
— ensuring prophyla(_:tlc repair of_machlner he environment, should be ensured all the
which is to prevent soil contamination of fue ecessary measures that will provide a repair of

and lubricants; biocenosis cover and / or minimize negative

— building and engineering sites and Workingonsequences. WT impacts on air, soil, water
passages taught by ferroconcrete slabs w e local in nature.

surface sloping of at least 2% to exclude flow of s the impact of the WPP is local: during
surface water in watercourses, the construction it is temporary, and during

— machines and devices that run on integheration is constant. Direct impact during WPP
combustion engines, mounted on metal trays {nstruction will be caused by temporary

collect oil, condensate and diesel fuel; ~withdrawal of land for construction, air and soil
— filling up machines and mechanismg)oliution, noise. Impact may also appear in the
outside the construction site; depletion of ecosystems adjacent to WPP.

— removed vegetable soil should be neatly |n order to minimize the level of impact on

stowed and preserved for future use in the Wogifauna of WPP areas recommended special
of reclamation. measures:

neaative impacts of wind farms — if necessary, to make lighting area its
™ P “boundary and this would avoid migratory birds
General measures to reduce negatiargeting on it;

environmental impact, related to: _ ~ — conduct biotechnological active measures
— prevention of landslides and erosion actiofp prevent bird feeding movement through
action of water; sowing fields located outside the zone by the

— reduction of emissions into air (propemost attractive crop for birds.
control on compliance of work technology);

— measures to reduce exposure to noise
(prohibition or regulation of works in the Main impacts of wind energy in the
housing areas at night); environment are:

— protection of soil (vegetation removal and 1) at the construction stage:
storage of soil on the designated areas and its— damage to vegetation and landscape
further use for improvement of fertility); fragmentation, threats to the fauna (WT building

— reducing the impact on flora and faun&undations, communications);

(prohibition of felling trees outside the areas — loss of agricultural lands (WT foundation
designated for the construction of wind farmssonstruction, telecommunications);

avoid filling necks and trunks of trees growing — change of usual appearance of the
near the construction of provide animalandscape (WT installation height of 100-150 m,

migration, etc.); construction, telecommunications);

Preliminary results of examination
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— slight soil contamination (due to building - short term commissioning of powers;

WT foundations and communications); — minimal impact of wind plants on the
— air pollution by emissions from environment.

construction equipments;
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