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U prikazu osnovnih parametara vjetroelektrane In basic parameters overview wind power
dijelimo u dvije grupe: plants are divided in two groups:
1) vjetroelektrane u redovnom 1) wind power plants in normal
pogonu operation
i 2) wind power plants in testing
2) vjetroelektrane u pokusnom radu. operation or under construction.
U rujnu 2021. godine je u Hrvatskoj u In September 2021 in Croatia there were 23
redovnom pogonu bilo 23 vjetroelektrana, s wind power plants with total installed capacity
ukupno instaliranom snagom od 801 MW i of 801 MW and total approved connection

odobr enom snagom pri kIl j ul eacapaatyofi794i9% MV (Fable 19. d
794,95 MW (tablica 1).

There were 2 wind power plants in testing
U probnom pogonu / izgradnj2 b iopeeatios 0 constjuctign, with total installed
vjetroelektrane, ukupne instalirane snage od capacity of 29.9 MW and total approved
299MW, a ukupno odobr ene panhedtidbnjcapacity ef 28NNV (Eable 2).
29,9 MW (tablica 2).

The largest number of wind power plants are
Najvi ge vietroel ektraana locateng e git re n oGknhgen sCoumty (8),
lokacijama u Gi bé&ms ks ko] 8 up adadarska County (8) and Split-Dalmatia
Zadar s k oj 8)¢ Bplisko-idglmatinskoj County (7).
g u p a m)isjika 1).(

The largest number of wind power plants (16)

Naj vel.i broj v6) e tprr endjdl g kutl ara gornectédlto transmission network (220 kV
napri j enos (220 kvhirl&0gk\), dok su and 110 kV), while the rest are connected to
ostale prikljul ene n a thesmickvdltage edistebotimom sekwork (35, 30
distri buc i j s K36, 30 10k¥)u and 10 kV).
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Slika 1 Lokacije VE u Hrvatskoj

Figure 1 WPP locations in Croatia
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Tablica 1 Osnovni parametri vjetroelektrana u redovnom pogonu
Zadarska/Pag 5,95 5,95 10 2005
~AYOY AYK~ADO 11,2 11,2 30 2007
~AYOY AYK~ADO 9,6 9,6 30 2009
Prim-Goran/Senj 42 42 110 2010
Yl REFENBE] I kI 53,4 54 110 2011/ 2017
. . 2010/2011/
Split-Dalm/Split 20 20 110 2012 / 2015
~AOYAYK~AO 10,5 10 10 2011
Zadarska/Benkovac, 36,8 36 110 2011
Obrovac
Dub-Neret/Ston 36,8 34 110 2012
~ AKmin/Marina, Seget 30 30 110 2013
Split-Dalm/Trilj 42 40 110 2013
Zadarska/Benkovac 9,2 9,2 10 2013
~AWY A Y K5 N A |
' VS OA D 43,7 43 110 2014
Zadarska/Obrovac 42 42 110 2014
Splitb I £ Yk a dz 45 44 110 2015
e 34,2 35 110 2015
primorje
~AOYAYyK~ADO 20,7 22 110 2016
Splits | f Yk ~S & 34,2 39 110 2016
SplitDalm/Cista Provo 48,75 48 110 2018
SplitDal/Blato na Cetini 10 10 35 2020
Zadarska/Jasenice 10 10 35 2020
~ AkKmin/Ervenik 142 142 220 2021
Zadaska/Korlat 63 58 110 2021
UKUPNO
TOTAL 801 794,95
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Tablica 2 Osnovni parametri vjetroelektrana u pokusnom radu

Table 2 Basic parameters overview of wind power plants in testing operation

Ukupna Ukupno odobrena
5 instaliranasnaga ay !l 31 LINRA | bl L2y LINA
Br NaziwE [21F OACF 6O0d (MW) (MW) () Trenuni status

\[o] WPP name Location (county/municip.)  Total installed Total approved Connection voltage Current status
capacity connected capacity (kV)
(MW) (MW)

Pokusnirad /

~ AKmin/Vrbnik 20 20 35 Testing
operation

Pokusni rad /

~ AKmin/Vrbnik 9,9 9,9 35 Testing
operation
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OSTVARENA PROIZVODNJA
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U ovom poglaviju prikazani su podaci o Wind power plant total output in Croatia is
ostvarenoj proizvodnji svih VE u Hrvatsko;. presented in this Chapter. Total wind power
Ukupnamj esel na pr oi zvmjdunj a ptantigbnerdti@h in September 2021 was
2021. godine iznosila je 123854,01 MWh. Na 123854.01 MWh. Figure 2 shows hourly wind
slici 2 prikazana je ukupna satna proizvodnja power plant generation in this months.
svih VE u ovom mjesecu. Pri t om | e Maxanunv leolrlg output was 606.96 MWh and
ostvarena satna proizvodnja iznosila 606,96 it was realized on 22.9.2021 at 2 h, while
MWh i ostvarena je 22.9.2021 godine u 2 h, a minimum output was 0 MWh on 10.9.2021 at
najmanja 0 MWh ostvarena 10.9.2021 godine 24 h. Hourly production higher than 300 MWh
u24dh.Satna pr oi z ed30hNVeéh v e loecurred in 182 hours in September 2021.
ostvarena je tijekom 182 sati u rujnu 2021. Average hourly wind power plant generation
godine. Pr o s j el n proizeodnfarsdah VE was 172.02 MWh.

iznosila je 172,02 MWh.

Duration curve of engaged capacity of all wind
Krivulj a trajanj asvilm Vg agi power @lants i axgressed in p.u. (per unit of
izragena je specifil no u installed WBRicapacity)in Segtamidr i202am u
shagu VE (engl. Aper u)pa zafrujam | i the Figure 3, along with cumulative generation
2021. godine prikazana je na slici 3 zajedno s curve.
krivuljom kumulativne proizvodnje.

mmm Satna proizvodnja VE Prosjetna proizvodnja
Hourly WPP generation Average generation

700

Capacity, factor of gliwind power plants in this
:
:
-4 s
Hl o W

Faktor iskorigtenjavomsnag®@®w ¥k

mjesecu iznosio je 20,7%.
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Slika 2 Satna proizvodnja svih vjetroelektrana u rujnu 2021. godine

Figure 2 Hourly generation of all wind power plants in September 2021
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s K rivulja trajanja angaZirane snage VE Kumulativna proizvodnja VE
WPP generation duration curve Cummulative WPP generation
(p.u.) (%)
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Figure 3 Duration curve of engaged capacity of all wind power plants and cumulative generation in

September 2021 in per unit

Jedna od osnovnih karakteristika proizvodnje One of the basic characteristic of wind power
VE je promjenjivost. Na slici 4 prikazana je plant generation is its intermittency. Figure 4
standardna devijacija ukupne satne shows standard deviation of total wind power
proizvodnje svih VE na dnevnoj razini i u ovom plant hourly output on daily basis. In this month
mjesecu kretala se u rasponu 0,016 i 0,213 it was in the range 0.016 i 0.213 p.u., where
p.u., gdje p.u. (perunit-j edi ni | na vr ipjue (@ear wsity defers to the share in total
podrazumijeva udio u ukupno instaliranoj snazi installed capacity of all wind power plants.

svih VE. Prosjelna st anu ar dAvaragaeseandarg dewatign eas 0.097 p.u.
ovom mjesecu iznosila je 0,097 p.u.

Even though all wind power plants in Croatia
Premda su sve VE u Hr vata&klacjted smrglagiv@gly enmalearea, dhere are
relativno mal om pr ost or usignifiqgard slitfecepces amoman ihdividualewind

razlike u promjenjivosti satne proizvodnje power plants' generation variations. Beside
pojedinih VE. Na slici 4 su pored standardne standard deviation of all wind power plants
devijacije satne proizvodnje svih VE prikazane output, Figure 4 shows standard deviation of
i standardne devijacije satne proizvodnje individual wind power plants with maximum
pojedinal nih V E s naj vaad minimum gendmtors vadations. Clearly,
najmanjom varijacijom proizvodnje u ovom standard deviation of individual wind power
mjesecu. O] i t o ndardna s dewijacija plant with the largest output variation is

pojedinal ne V E S naj v e,éigniiinantlyvlargeri thaa stangandndeviation of
proizvodnj e znal ajno v e lalawindgpawer gantsl outpa.r d n e
devijacije proizvodnje svih VE.
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e Standardna devijacija satne proizvodnje svih VE
Standard deviation of hourly WPP generation

St.dev. pojedinacne VE s najmanjom varijacijomn proizvodnje
Standard deviation of hourly generation of individual WPP with the lowest output variation

ms St.dev. pojedinaéne VE s najvecom varijacijom proizvodnje
Standard deviation of hourly generation of individual WPP with the highest output variation
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Slika 4 Standardna devijacija satne proizvodnje vjetroelektranau j edini |l nim vrijednosti:H

Figure 4 Standard deviation of hourly generation of all wind power plants in per unit

Pored podataka o satnoj proizvodnji VE In addition to hourly output, data on daily wind
analiziraju se i podaci o dnevnoj proizvodniji power plants output are analyzed. Figure 5
VE. Na slici 5 prikazana je ukupna dnevna shows total daily wind power plant generation
proizvodnja svih VE i u ovom mjesecuk r e [ e s d@n this moth within the range of 0.29 GWh
u rasponu 0,29 GWh (ostvareno 25.9.2021 (25.9.2021) i 11.28 GWh (30.9.2021).
godine) i 11,28 GWh (ostvareno 30.9.2021 Average daily generation was 4.13 GWh.
godine). P r o sdnevhanpaoizvodnja svih

VE iznosila je 4,13 GWh.

mmmm Dnevna proizvodnja VE s Prosjecna proizvodnja

Daily WPP generation Average generation
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Slika 5 Dnevna proizvodnja svih vjetroelektrana u rujnu 2021. godine

Figure 5 Daily generation of all wind power plants in September 2021
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Podaci o dnevnoj proizvodniji svih VE prikazani
su krivuljom trajanja i na slici 6.

Daily generation of all wind power plants are
shown on the following Figure 6 with duration
curve.

mmm Dnevna proizvodnja VE
Daily WPP generation

Prosje¢na proizvodnja
Average generation

12

10

GWh
o)

123 456 7 891011121314151617 18192021 222324252627 282930

Dan
Day

Slika 6 Krivulja trajanja dnevne proizvodnje vjetroelektrana u rujnu 2021. godine

Figure 6 Average daily WPP generation duration curve in September 2021

U posljednje vrijeme VE Wina power plans are ddving am linorgasing
u pokrivanju opterel enj aroleeih edveringopowee sygtent sldmangl in
sustava Hrvatske. Na slici 7 prikazana je Croatia. Figure 7 shows comparison between
usporedba satnog di j agrtoulyp denmapdt diagrrh eand wind power

sustava i proizvodnje VE, a na slici 8 prikazan
je udio proizvodnje VE u pokrivanju satnog
opter el enjlovanungesezwta udio

krele se u Oasipo nmud(4d ¢ e

(ostvareno na 22.9.2021u2h), a bi o
15% tijekom 198 sati.

generation. Figure 8 shows share of wind
power plant generation in covering hourly
power system demand. In this month this
share was ranging from 0% to 40.4%
(22912021 at @ h), while it was larger than 15%
in 198 hours.
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Slika 7 Usporedbasatnogdi j agr ama opt er epfoevofrde vigtnoslekarana u rijnu 2021.
godine

Figure 7 Comparison between hourly system demand and WPP generation in September 2021
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Slika 8 Udio proizvodnje vjetroelektrana u pokrivanju satnog opter el enj a el ektroenargetskog

rujnu 2021. godine

Figure 8 WPP generation share in covering power system demand in September 2021
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