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WIND POWER IN POLAND AND UKRAINE — CONDITION TODAY AND PROSPECTS
FOR TOMORROW

Summary

The purpose of this study is to compare the canditind development prospects of the wind poweoiséctoland and

Ukraine. Our research is based on reports and gsigirepared by industry organizations associatirigdwgenerating

companies and wind farm equipment manufacturers. Fadand, the Energy Regulatory Office (WdzRegulacji Ener-

getyki - URE) and Central Statistical Office (Gtomdrzzd Statystyczny — GUS) were the principal sourcedatd. Wind

farming industry has developed considerably botRPatand and Ukraine, however the installed capagitywth was sig-

nificantly higher in Poland. The combined instaltpacity of wind farms in Poland in 2017 exceenede than ten times
the combined installed capacity of similar facdgiin Ukraine. In 2017 the capacity growth in Palansibly decelerated.
In Ukraine 2017 was another year of growth in wfadmning. According to public sources, new wind famith the capac-
ity in excess of 300 MW are to be commissionedkiaide in the nearest future. In Poland, large wiadms are about to
be commissioned on the Baltic Sea.
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STAN | PERSPEKTYWY ROZWOJU ENERGETYKI WIATROWEJ
W POLSCE | NA UKRAINIE

Streszczenie

Celem bada byta analiza stanu i perspektyw rozwoju energetyiiirowej w Polsce i na Ukrainie. Materiat badawcsta-
nowity raporty i opracowania organizacji braowych zrzeszagych wytworcow energii elektrycznej z farm wiatrolwy

i producentéw urgdzei do pozyskiwania energii z wiatru. Zaréwno w PoJgak i na Ukrainie miat miejsce znaczny roz-
woj sektora energetyki wiatrowej. Jedtalkznacznie wigzy przyrost mocy zainstalowanej w elektrowniactraivych od-
notowano w Polsce. lfié mocy zainstalowanej w instalacjach wiatrowych dogjcych s¢ na terytorium Polski w 2017
roku ponad 10-krotnie przevszata czmy moc wiatrowych sitowni na Ukrainie. W 2017 r. vkieeze energetyki wiatro-
wej w Polsce odnotowano znaczne zahamowanie ptaymosvych mocy. Natomiast na Ukrainie tendencjavaja energe-
tyki wiatrowej w 2017 r. miata charakter wzrostovidyprzeprowadzonych analiz i informacji w najbliej przyszkei na
Ukrainie planowane jest uruchomieniezgioh farm wiatrowych o mocy przeisyajcej 300 MW. W Polsce natomiast pla-
nowane jest uruchomienie gyeh instalacji wiatrowych na Battyku.

Stowa kluczoweenergetyka wiatrowa, OZE, Polska, Ukraina

1. Introduction hand, Ukraine has a remarkable potential for usiiggd
power. According to 2015 estimates of the Statenggdor
Wind power is one of the most rapidly developieg r Energy Efficiency, the wind power potential in Ukra is
newable energy sectors both in Europe and worldwitte 15 Mtoe annually, that is approximately 30% of tbeal
sector developed dynamically in Poland too. Morel anRES potential for the country (68 Mtoe) [6]. Despthe
more wind farms are put online also in Ukrainetesdoun-  political and economic crisis, the total installeapacity of
try has adopted a RES development strategy whiglmass renewable energy facilities in Ukraine has beenngrg
achieving an 11% share of energy from renewablecesu significantly which should be attributed to a lamgdent to
in the total national power balance by 2020 [1]. wind farming [7].
Using wind power is one of the most attractive et
of increasing the share of Renewable Energy Sources According to relevant studies, available sourceseni
(RES) in the power balance both in Poland and Wkr§2, als and expert opinions available in public sourdbe
3]. Although Poland is not endowed with any patdcwp-  wind power sectors both in Poland and Ukraine ramgbied
portunities to use wind power, the country saw aadyic by unstable RES policies [8, 9].
growth of installed capacity in wind power from 200 This condition has inspired further studies of desel-
which did not slow down until 2016 [4, 5]. On théher opment prospects for wind power in both countries.

Jarostaw OSIAK, Grzegorz GALEK, Jacek SKUDLARSKI, Oksana MAKARCHUK 165 ,Journal of Research and Applications in Agricultural Engineering” 2018, Vol. 63(4)



Our goal is to conduct a comparative assessmettiteof
condition and development prospects of wind powePa-
land and Ukraine.

2. Sources and methods
Our study is based on the available reports, drstaa

tistics and statistical papers on both Poland akigide, as
well as other publications concerning the developtna

Solar power is the RES segment that develops rapgily
in Ukraine. In the years 2012-2017 this segmentveldoan
increase in installed capacity from 411 to 742 M®Y.the
end of June 2018 the total installed capacity ¢drspower
facilities in Ukraine reached 948 MW [11].

In terms of growth dynamics, wind power in Ukraine

ranks second [11]. A significant growth of wind pemwin
this country commenced after 2009 when the Ukraiaia-
thorities implemented green certificates for reng@aen-

renewable energy industry in both countries. Fordifle, ergy. The highest increase in installed capacitythn
the principal source of data for wind power deriiemim  Ukrainian wind power sector (276 MW) occurred inl20
reports of the Ukrainian Wind Energy AssociationBetween 2012 and 2014 the combined installed cgpati
(UWEA), a professional organization for designersd a wind farms in Ukraine increased more than two-fotdthe
manufacturers of wind farm equipment and wind poweyears 2014-2016 the development of wind farming i
specialists. Another source of information canmarfrthe  Ukraine slowed down as a result of an economidschiiy-
reports and communications of the State Agencymerdy gered by political transformations in the countiith
Efficiency and Energy Saving of Ukraine (SAEE). f.,s Crimea seized, the Ukrainian wind power sector B&8
the Polish wind power sector, the main sources datee MW of capacity already installed in the peninsd3][
available in the Energy Regulatory Office (URE)e tRol- In 2016 the total installed capacity of wind povieili-
ish Wind Power AssociatiorPplskie Stowarzyszenie Ener- ties in Ukraine was 437 MW, more than the combiimes
getyki Wiatrowej PSEW\and publications of Central Statis- stalled capacity of Ukrainian nuclear power plgit3]. In
tical Office Gt6wny Urzd Statystyczny - GUS 2017 the wind power sector in Ukraine grew by aao#8
Our review of the wind power sectors development i MW of new capacity [12]. Four new wind farms comiis
Poland and Ukraine covers the period 2009-2018. Bue sioned in Ukraine in the first quarter of 2018 adidg MW

the absence of relevant statistical data, witheesfo the
generation of electricity in wind farms the periodder re-
view is 2013-2017.

of new capacity to the sector, and the combinecdéap
reached 512 MW [12]. The accretion in Poland dutimg
same time was only 18 MW of installed capacity [11]

We use comparative and descriptive methods and the Towards the end of the first quarter of 2018 ttaltin-

results of research are presented in the formagrdims.
3. Results of the research

RES installed capacity has grown significantlyHoot
Poland and Ukraine. In the period 2005-2017 thekined
installed capacity of renewable energy facilitiasPoland
grew from 1,157 to 8,538 MW [10]. The installed aajy
of RES in Ukraine towards the end of 2017 was 1/9V%
[11]. In Poland, a similar level was reached in @00ntil
2016 Poland saw significant year-to-year growthRES
installed capacity, In the years 2012, 2013 and62b&se

annual increments exceeded 1 GW [10]. This growdis w

driven both by the increasing number of wind faramsl
their installed capacities. As the developmenthaf wind
power industry got inhibited, the growth in REStailed
capacity in 2017 in Poland dropped to 122.8 MW, nehe
in Ukraine it reached 257 MW [10, 11]. In the ficptarter
of 2018 Poland and Ukraine recorded a similar gnowit
RES installed capacity, In the first three month2@il8 the
RES facilities launched in Poland had the combied
stalled capacity of 169.4 MW and in Ukraine 159,4VM
The combined RES installed capacity as at the drteo
first quarter of 2018 in Poland was 8.70 GW antlknaine
1.53 GW [10, 11].

stalled capacity of wind farms in Poland was 5.88/,G
more than ten times exceeding the combined instalée
pacity of wind farms in Ukraine [11, 12].

Fig. 1 below illustrates the changes of instattagacity
in Poland and Ukraine in the years 2009-2017.
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Fig. 1. Wind power facilities’ installed capacity Poland
and Ukraine in the years 2009-2017 [11, 12, 14]

Rys. 1. Moc zainstalowana w energetyce wiatrowéjoly
sce i na Ukrainie w latach 2009-2017 [11, 12, 14]

The wind farming sector expansion in Poland tiziesl
to a significant increase of its electricity outp8ince the

So far, the wind power has been the most dynalyical first wind farms were installed, the Polish windwes sec-

developing segment of renewable energy. The sHatteso
segment in the total RES installed capacity in Reblan
2017 was 68.4% [10]. In 2017 the total wind farmstalled
capacity growth in Poland was a modest 41 MW. THiis
is a corollary of a crisis in the Polish wind powsactor.
According to data of the Polish Economic ChambeRef
newable and Distributed Energy, almost 70% of wardhs
in Poland showed financial losses in 2017 and #wgirb
ning of 2018 saw the first bankruptcy of a windnfain Po-
land in many years [12].
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tor has been supplying continuously growing voluroés
electricity which today exceed more than 10 tinfesedlec-
tricity output from wind farms in Ukraine. In 20:ind
turbines in Poland supplied 14.8 TWh of electriaty8%
of the total domestic supply [14]. This is an aihé record
for wind farming in Poland. The record levels cdatlicity
output from wind turbines have been propelled HntHa-
vorable weather conditions and by the completioninef
vestment projects at the end of 2015 and beginoir&P16
[15].
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Ukraine also recorded a significant growth of &leity
production from wind turbines. In 2014 with the gth of
installed wind power facilities’ capacity the elécity out-
put from wind farms increased by 84% year-to-yearto
1,172 GWh. In the years 2014 and 2015 the elettrinit-
put took a dive as the wind farms with a total dyaof
226 MW installed in the Crimean peninsula and ia Do-
nieck and Lugansk oblasts were lost [12]. In 201 dlec-
tricity output of wind farms returned to the 20Evél (974
GWh). In the first quarter of 2018 the wind turksnin
Ukraine generated 333 GWh of electricity or 34%tloé
total 2017 output [12].

Fig. 2 below shows the electricity output from din
farms in Poland and Ukraine based on certificafesrigin
issued in the years 2013-2017.
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Fig. 2. Electricity output from wind farms in Potarand

Ukraine in the years 2013-2018 [11, 12, 14]

Rys. 2. Produkcja energii elektrycznej wytworzangjsta-

lacji wykorzystujcych energi wiatru w Polsce i na Ukra-
inie w latach 2013-2018 [11, 12, 14]

Since 2015 the new RES installed capacity in Ulaai
has been growing rapidly. With attractive feedarifs for
solar power and wind power generators, the UkraiR&S
market thrives. For solar power, the guaranteed-fiedar-
iff is 0.1550 EUR/kWh — highest in Europe. For wifadms
the feed-in tariff in Ukraine is 0.1096 EUR/kKWh. did
tional incentives are offered to those investmemnijgets
which use Ukraine-made equipment to generate ener
[16]. Additionally, the development of the RES s&cin
Ukraine is significantly boosted by investmentsniréarge
corporations, including those owned by the Ukraingi-
garchy (e.g. DTEK owned by Rinat Akhmetov). Additio
ally, in 2018 Ukraine joined the International Resable
Energy Agency (IRENA) which may facilitate its asseo
leverage financing necessary to maintain the pdcthe

In Poland, meanwhile, after a new RES statute was
passed in 2016, new investments in wind farms wétthe
and the previous upward trend got inhibited. A agske by
an environmental consulting firm Ambiens shows thnet
so-called “perimeter act” froze 99.2 percent ofesivnents
in Poland with a total value exceeding PLN 500 ionil
[19]. The sector also ran into the problems shdredll
RES segments in Poland. One of these problemesdiata
crisis of the green certificates system launchegi0o5, be-
ing the principal support mechanism for the develept of
the renewable energy sector in Poland [20]. Accardd
an expert review conducted by a Dutch firm Ecosgf-G
many GmbH (on assignment from the Polish Wind Power
Association) the RES crisis, and in particular thisis in
the wind power sector, may prevent Poland from hizac
the assumed 15% share of renewable energy in thé to
gross energy consumption by 2020 [21].

One promising path for generating energy usingdwin
power in Poland is to use offshore wind farms. Adow
to a research conducted by McKinsey & Company among
the investors interested in RES, offshore wind &aimPo-
land may reach up to 6 GW of capacity by 2030. fitst
Polish offshore wind farms on the Baltic Sea asnpéd to
be commissioned in 2025 [22].

4. Conclusions

The wind power sector grew significantly in thestla
decade both in Poland and Ukraine. In the year8-2007
the annual increase in installed wind turbines ciypan
Poland was higher than in Ukraine. In consequeinc2)17
the combined installed capacity of wind farms inaRd
was more than ten times higher than in Ukraindh7 the
development of the wind power sector in Poland ctome
halt, both as a result of amendments to the RESI&tign
and to the value impairment of green certifica@gportu-
nities for the Polish wind power sector can be thimthe
auction system of support for RES facilities andhe de-
velopment of off-shore wind farms. After the loss226
MW of capacity installed in the Crimean Peninsuta &n
the Donbas region, the Ukrainian sector achievsiaifi-
cant increase in the wind farm installed capaaity2017

d in the first six months of 2018. This growthswiaeled

y a green certificates system that was favorailé¢he RES

sector and the interest from foreign investorhinwind farm-

ing segment in Ukraine. According to publicationsttie in-

dustry press and the Internet, the forthcoming warching

investment projects in Ukraine should add anotBérMW to
the country’s combined installed capacity.
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