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Spracovatel’ Studie Ing. Viadimir Plaskon je zapisany pod ¢. 421/2006 — OPV do
zoznamu odborne sposobilych 0sob na posudzovanie vplyvov cinnosti na Zivotné prostredie
podla §65 ods. 4 zdk. NR SR ¢. 24/2006 Z.z. o posudzovani vplyvov na Zivotné prostredie a
o zmene a doplneni niektorych zakonov, v odbore ¢innosti 2z ,, hluk a vibracie “ a je drZitelom
osvedcenia o odbornej sposobilosti na meranie hluku v Zivotnom a pracovnom prostredi ¢.
0OO0D/7360/2009 v zmysle ustanovenia § 15 a § 16 zdkona ¢. 355/2007 Z.z o ochrane, podpore
a rozvoji verejného zdravia v zneni neskorsich predpisov.

Podla Cl. XXXV zdkona ¢ 136/2010 Z. z. o sluzbdch na vmitornom trhu a o zmene
a doplneni niektorych zdkonov v zneni neskorsich predpisov sa meni a dopliia § 63a zdkona ¢é
355/2007 Z.z. o ochrane, podpore a rozvoji verejného zdravia a o zmene a doplneni niektorych
zdakonov v zneni neskorsich predpisov takto:

Osvedcenia o odbornej sposobilosti udelené a platné do 31. mdja 2010 sa povazuju za
osvedcenia udelené na neurcity cas.

Vsetky prava k vyuzZitiu si vyhradzuje EnA CONSULT Topolcany, s.r.o., spolocne so
zaddvatelom. Vysledky obsiahnuté v dokumentdcii su dusevnym vlastnictvom spolocnosti EnA
CONSULT Topolcany, s.r.o., Ich verejna publikdcia a dalsie vyuZitie nad ramec pévodného
ucelu alebo odovzdanie tretej osobe je viazané na suhlas spracovatela.
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Pouzivané znac¢ky a skratky

Lpeq - ekvivalentna hladina hluku (dB)

Lpeq,t - ekvivalentna hladina hluku v &asovom intervale t (dB)
Laeq,p - pripustna ekvivalentna hladina hluku (dB)

L Amax - maximalna hladina hluku (dB)

Lamaxt - maximalna hladina hluku v éasovom intervale t (dB)
LAmax.p - pripustna maximalna hladina hluku (dB)

LA min - minimalna hladina akustického tlaku (dB)

Lan - N percentna ekvivalentna hladina hluku - percentil (dB)
Lteq - ekvivalentna hladina hluku vo frekvenénom pasme (dB)
LrAeq - posudzovana ekvivalentna hladina A zvuku (dB)

Lwa - hladina akustického vykonu (dB)

L'wa - hladina zdanlivého (fiktivheho) akustického vykonu (dB)
u - roz8irena neistota merania (dB)

Kt - korekcia na tonovy charakter hluku (dB)

K - korekcia na impulzny charakter hluku (dB)

Kp - korekcia na vplyv hlukového pozadia (dB)

Rw - vzduchova nepriezvuénost (dB)

R'w - stavebna vzduchova nepriezvuénost (dB)

Dntw - stupen Standardizovanej zvukovej izolacie (dB)
M1, M2,... - meracie miesta

V1,V2,... - vypoctové body, v ktorych bola posudzovana akusticka situacia
RD - rodinny dom

BD - bytovy dom

IBV - individualna bytova vystavba

n.NP - n-té nadzemné podlazie

UPD - Uzemnoplanovacia dokumentacia

SSC - Slovenska sprava ciest

VP - veterny park

OA - osobny automobil (do 3,5 t)

NA - nakladny automobil (nad 3,5 t)

VS - vlakova suprava

PHS - protihlukova stena

PH - pripustna hodnota

\/AY - vysokozdvizny vozik
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1. Uvod

Studia je vypracovana na zaklade poziadavky spracovatela dokumentacie EIA pre
posudenie vplyvu hluku z prevadzky veterného parku na vonkajSie prostredie prilahlej obytnej
zony. Akusticka Studia tvori su€ast podkladov pre posudzovanie vplyvov €innosti na Zivotné
prostredie a pre ucely zakona [1]. Podkladmi pre spracovanie Studie boli:

- ortofotomapa predmetnej Easti Uzemia,

- zamer ¢innosti (Envis s.r.o0., august 2023)

- prieskum zaujmového Uzemia, rokovanie so zadavatefom

- technicka dokumentacia navrhovanych veternych turbin

- priame meranie akustického tlaku v zaujmovom uzemi

2. Legislativne poziadavky

VSetky zakladné pojmy a definicie z oblasti akustiky, ktoré sa vyskytuju v tejto Studii, su
svojim vyznamom zhodné s pojmami a definiciami vysvetlenymi v Metodickom usmerneni UVZ
SR [9] zo dfia 8.7.2024. Podla vyhlasky [2] ur€ujucou veli€¢inou hluku pri hodnoteni vo vonkajSom
prostredi je ekvivalentna hladina A zvuku Laeq pre den (6°°-18% h), vecer (18°°-22°°h) a noc (22°°-
6°°h). Pripustné hodnoty sa vztahuju na priestor mimo budov, na miesta, ktoré [udia pouzivaju
dlhodobo alebo opakovane, d'alej na priestor pred fasadami obytnych miestnosti s oknom, uéebni
a budov vyzadujucich tiché prostredie. Pripustné hodnoty ekvivalentnych hladin A hluku podfa
kategérie Uzemia uvadza tabulka €. 1.

Pripustné hodnoty 2 (dB)
© Ref. | Pozemna 3 IHIUITV Z. A Letecka Z|;|I’I]L'lkh
e Opis chraneného tizemia gas. | avodna | £€€Znicne yc
S - drahy doprava zdrojov
S inter. dotgr?va o
= C,
Q L LAeq,p LAeq,p LASmax,p LAeq,p
Aeq,p
Uzemie s osobitnou ochranou pred den 45 45 50 - 45
. hlukom, napr. kupelné miesta, kupefné vecer 45 45 50 - 45
a lieCebné arealy. noc 40 40 40 60 40
Priestor pred oknami obytnych miestnosti
bytovych a rodinnych domov, .
priestor pred oknami chranenych dgn 50 50 55 ) 2
II. . .- . vecer 50 50 55 - 50
miestnosti $kolskych budov, oG 45 45 45 65 45
zdravotnickych zariadeni a inych
chranenych objektov, 9 rekrea¢né Gzemie.
Qzemle ako v kategqru II' v okoli dlglr)lc.,' deit 60 60 60 ) 50
ciest lLall. triedy, miestnych komunikacii .
. s hromadnou dopravou, Zelezniénych drah vecer 60 60 60 ) 2
. ; J noc 50 55 50 75 45
a letisk, mestské centra.
Uzemie bez obytnej funkcie a bez den 70 70 70 - 70
V. chranenych vonkajsich priestorov, vyrobné | vecer 70 70 70 - 70
zbény, priemyselné parky, arealy zavodov. noc 70 70 70 95 70

a) Pripustné hodnoty platia pre suchy povrch vozovky a nezasnezeny terén

b) Pozemna doprava je doprava na pozemnych komunikaciach vratane elektrickovej dopravy.

c) Zastavky miestnej hromadnej dopravy, autobusovej, Zelezni¢nej, vodnej dopravy a stanovistia taxi-sluzieb, uréené pre nastupovanie
a vystupovanie osdb sa hodnotia ako sucast dopravy.

d) Pripustné hodnoty pred fasadou nebytovych objektov sa uplatfiuju v €ase ich pouzivania, napr. $koly po¢as vyucovania a pod.

Tabulka ¢. 1:  Pripustné hladiny hluku v zavislosti od kategérie chraneného Gzemia

Uvedené pravne normy sa tykaju hodnotenia vplyvu hluku na zdravie fudi, kvantitativne
posudzovanie vplyvu hluku na prirodné krajinné oblasti, na faunu resp. na chov hospodarskych
zvierat v suc€asnosti nie je v SR regulované ziadnymi legislativou stanovenymi pripustnymi
hodnotami. Posudenie vplyvu hluku na fyziolégiu volne Zijucich alebo hospodarskych zvierat je
tak v odbornej kompetencii zooldéga a nie je predmetom hodnotenia v tejto akustickej studii.
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3. Situacia

Ugelom navrhovanej &innosti je vystavba veterného parku na vyrobu elektrickej energie
vyuzitim potencialu vetra a s vyvedenim vykonu veterného parku do jestvujucej miestnej
distribuénej ststavy, &im sa budu napifiat ciele SR v oblasti zvy$ovania podielov obnovitelnych
zdrojov energie na celkovom mnozstve spotrebovanej energie.

Navrhovana €innost je situovana v Trnavskom kraiji, v okrese Galanta, mimo zastavaného
uzemia obce Dolné Saliby na parcelach C-KN ¢&. 6336, 6337, 6378, 6380, 6445, 6495, 6562,
6591, 6592, 6593, 6606, 6622/1 a 6622/2 v katastralnom uzemi Dolné Saliby. Dotknuté uzemie
je v su€asnosti z prevaznej vacsiny vedené ako orna pdda, no su zastupené aj pozemky vedené
ako vodné plochy, zastavané plochy a nadvoria, lesné pozemky a ostatné plochy. Dotknuté
Uzemie je z prevaznej vaésiny v siéasnosti vyuzivané pre polnohospodarsku vyrobu. Uzemné
vztahy v posudzovanej lokalite su zrejmé z obr. €. 1.

Navrhovana ¢innost’ je predkladana v dvoch variantoch — variant 2 (V2) a variant 3 (V3).
Uvedené varianty sa zaoberaju vybudovanim veterného parku s po¢tom 8 veternych elektrarni
za u€elom vyuzivania veternej energie ako obnovitelného zdroja energie pre produkciu elektrickej
energie a jej dodavkou do energetickej prenosovej sustavy SR. Variantnost’ spo€iva v rdznom
umiestneni veternych elektrarni.

- Variant 2 — predpoklada vystavbu a prevadzku veterného parku s poétom 8 veternych
elektrarni, ktory bude pozostavat z veternych elektrarni VT1v2, VT2, VT3, VT4, VT5, VT6,

VT7v2 a VT8v2.

- Variant 3 — predpoklada vystavbu a prevadzku veterného parku s poétom 8 veternych
elektrarni, ktory bude pozostavat z veternych elektrarni VT1, VT2, VT3, VT4, VT5, VT6,

VT7 a VT8v2.

Presny typ komponentov VE bude definovany v Case realizacie navrhovanej Cinnosti.
BlizSia Specifikacia jednotlivych stavebnych objektov a prevadzkovych suborov bude opisana
v dalSom stupni projektovej dokumentacie.

Zamer navrhovanej €innosti predpoklada vyuzitie trojlistovych VE s menovitym vykonom
do 7,2 MWe, s priemerom listov rotora 172 m, s vySkou stoziara max.175 m a celkovou vyskou
maximalne 261 m. Navrhovana technolégia je na S$pi¢kovej urovni (high-end), preverena
v prevadzke s prepracovanym servisnym systémom. Pri prevadzke tychto zariadeni je aplikovany
nepretrzity 24 hodinovy monitoring s reakciou na poruchu v priebehu niekolkych hodin az 24
hodin. Pre ucely predikcie hluku sa uvazovalo s instalaciou vykonnych veternych turbin typu
Vestas Enventus V172-7.2MW. Lokalizacia turbin je zhrnuta v tab. &. 2

NajblizSiu obytni zénu v priamom zvukovom poli veterného parku tvori juhovychodny
okraj intravilAnu obce HruSov, severozapadny okraj obce Kralov Brod a severny okraj obce
Slovenské Pole. VSetky obytné zény sa nachadzaju vo vzdialenosti minimalne 1100 m od
najbliz8ej veternej turbiny.
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| 500 m

Obr. 1 Mapa blizkeho okolia lokality vystavby turbin
M1..M4 — miesta informativneho merania hluku v Gzemi, A..H — vypoctové body
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Turbina Zemepisna Sirka Zemepisna dizka Nadmorska vyska (m)
VT1 48°04'53,62" 17°46'57,24" 109,37
VT1v2 48°04'44,03" 17°46'50,50" 110,43
VT2 48°04'30,81" 17°46'04,56" 109,37
VT3 48°04'24,40" 17°46'36,06" 111,56
VT4 48°04'08,96" 17°46'59,98" 109,70
VTS5 48°03'59,60" 17°46'30,10" 110,93
VT6 48°04'21,59" 17°48'05,86" 110,67
VT7 48°04'07,97" 17°47'42,01" 110,64
VT7v2 48°04'27,77" 17°47'36,85" 109,39
VT8 48°03'57,40" 17°48'22,50" 109,33
VT8v2 48°03'56,20" 17°48'02,25" 109,35

Tabulka ¢. 2:  Sudradnice osadenia veternych turbin v suradnicovom systéme GPS a nadmorské
vy$ky turbin vo vyskovom systéme Bpv

4. Charakter akustickych emisii z veternej elektrarne

Pri beznej prevadzke veternej elektrarne pdsobia dva zdroje hluku — mechanicky
a aerodynamicky.
hlavne prevodovka a elektrické Casti strojovne, teda generator, vratane jeho ventilatora. Obraz
hlukového pola v okoli veternej elektrarne je v nezanedbatelnej miere modifikovany technickymi
vlastnostami daného typu veternej elektrarne. NajddlezitejSiu ulohu hra hluk strojovne vo vztahu
k ucinnosti protihlukovej izolacie.

Aerodynamicky hluk vznika pri obtekani vzduchu okolo listov rotora. Tento hluk ma typicky
charakter svistania. Aerodynamicky hluk zahffia Siroky rozsah frekvencie a je ovplyvneny
konstrukénymi prvkami listov. V pripade necinnosti elektrarne (pri strednych a velkych
elektrarinach to byva do rychlosti vetra 3 — 4 m.s™") je hluk vyvolany len obtekanim vzduchu
konstrukénych prvkov veternej elektrarne.

Podla frekvencie zvuku potom hluk z veternej elektrarne méze mat charakter pocutelného
zvuku alebo infrazvuku. Na silu vnemu vyvolaného uréitym hlukom ma velky vplyv pomer medzi
jeho intenzitou a intenzitou ostatnych hlukov, ktoré sa oznacéuju ako hluk pozadia. Ako rusivy sa
konkrétny hluk javi az vtedy, ak je jeho hladina o niekolko dB vysSia ako hladina hluku pozadia
(zdravy ludsky sluch registruje rozdielne hladiny hluku so vzajomnym odstupom min. 3 dB).
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Vzhlfadom k rozmerom veternej elektrarne je mozné jednotlivé turbiny povazovat za
nezavislé bodové zdroje akustickej energie. Hluk sa Siri od bodového zdroja v zavislosti na smere
vetra a so vzrastajucou vzdialenostou sa utimuje. Utim hluku od bodového zdroja, sa prejavuje
vo vacSej miere pri stredne a vysokych frekvenciach. Pre mensie vzdialenosti narast hluku
nezodpoveda jednoduchému suétu akustickych vykonov (zdvojnasobenie vyZzarovaného vykonu
spbsobi vo volnom zvukovom poli narast hluku o cca 3 dB).

o . : Akusticky vykon veternej elektrarne
akusticky vykon (dB) v zavislosti od . i o i K
rychlosti vetra (m/s) koresponduje s elektrickym vykonom, ktory

je funkciou rychlosti vetra. Turbina sa
zapina pri rychlosti vetra cca 3 m.s'1.
106,00 S rastucou rychlostou vetra sa zvySuje aj
vykon elektrarne do maximalneho bodu -

108,00

104,00
menovitého vykonu, ktory je dosahovany pri
102,00 rychlostiach vetra cca 10-12 m.s'. Po
100,00 prekrogeni tejto rychlosti sa produkovany
vykon av nadvaznosti aj emitovany hluk
98,00

nezvysuje. Po prekroCeni urCitej kritickej
96,00 rychlosti vetra (cca 25 m.s') sa
z bezpeénostnych dévodov veterna turbina
automaticky vypina. Uvedena zavislost je
llustrativne prezentovana na obr. €. 2

94,00
3 4 5 6 7 8 9 10 11 12 13 14 15

Obr.2 Akusticky vykon veternej turbiny Vestas Enventus V172-7.2MW

Infrazvuk

Je zrejmé, Zze veterné elektrarne rovnako ako mnoho inych zdrojov hluku produkuju
infrazvuk. Pod pojmom infrazvuk je ozna€ovany zvuk vo frekvenénom rozsahu pod 20 Hz
a preukazalo sa, Ze tento je subjektivne vnimatelny. Pre infrazvuk platia rovnaké fyzikalne zakony
ako pre pocutelny zvuk, t. j. so vzdialenostou od zdroja hluku hladina infrazvuku vo volnom
zvukovom poli klesa rovnako ako pocutelny zvuk. Na ¢loveka neustale posobi infrazvuk jednak
z prirodnych zdrojov (prudenie vzduchu, vodné toky a vodopady) a jednak z technickych zdrojov
(vykurovacie zariadenia, klimatizacia, vySkové stavby, dopravné prostriedky, el. vedenia a pod):

Zdroj hluku Hladina akustického tlaku G-zvuku
Hluk v osobnom automobile pri 100 km/h 102.7 dB(G)
Hluk v osobnom automobile pri 30 km/h 115.7 dB(G)
Kancelaria 60 m2 s klimatizaciou a viacerymi PC 73.6 dB(G)

Tabulka ¢. 2:  BeZné hladiny infrazvuku na vahovom filtri G v komunéalnom prostredi

Slovenska legislativa prostrednictvom vyhlasky [2] v8ak nestanovuje pripustné hladiny
infrazvuku vo vonkajSom prostredi. Tabulka €. 3 zalozena na udajoch nemeckej normy DIN 45680
ukazuje prah vnimavosti fudi na infrazvuk. U nizkych frekvencii sa prah pocutia zvysuje, napr. pri
3 Hz je nutna hladina akustického tlaku priblizne 130 dB, aby mohol ¢lovek infrazvuk vnimat.
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Frekvencia (f) 8 Hz 10 Hz 12.5 Hz 16 Hz 20 Hz

Prah vnimatelnosti (Lns) 103 dB 95 dB 87 dB 79 dB 71dB

Tabulka ¢&. 3:  Priemerny prah vnimatelnosti infrazvuku podfa nemeckej normy DIN 45680

Meranie infrazvuku z veternych elektrarni je podstatne komplikovanejsie ako u bezného
pocutelného zvuku. Nakolko elektraren je funkéna pri rychlosti vetra od cca 5 m.s™', meranie je
ovplyvhované vysokym hlukovym pozadim vznikajucim obtekanim vzduchu okolo mikrofénu.
Standardné kryty mikrofénov su pre tento rozsah frekvencie zvuku a rychlosti vetra neGginné,
preto preferovanou metdédou je umiestnenie meracich mikrofénov mimo pésobenia vetra (napr.
pod uroveri povrchu zeme).

Stanovisko Uradu verejného zdravotnictva SR z 20.6.2011 [5] po zhodnoteni viacerych
svetovych studii uvadza zaver: ,Za Standardnych podmienok prevadzkovanie veternych elektrarni
v obytnom uzemi nespdsobuje poSkodenie sluchového aparatu a nie su pozorované ani
kardiovaskularne ucinky*.

5. Hluk vo vonkajsom prostredi — nulty variant

Meranie hluku sa uskuto&nilo na hraniciach obytnych zén, ktoré su najviac exponované
budiucemu veternému parku. Hlukové pozadie v okrajovom obytnom uUzemi je tvorené len
nahodilymi zvukmi (napr. domace zvierata, vtactvo a pod), preletmi lietadiel a doliehajucim
dopravnym hlukom od prilahlych komunikacii. Lokalizacia meracich bodov je uvedena v tab. 5:

bod z6na suradnice GPS zdroje hluku pozadia
M1 Horné Saliby — Hrusov N 48,096150 E 17,772392 | druZstvo, vtactvo, pes
M2 Kralov Brod - sever N 48,065129 E 17,820550 | ovce, doprava na I1/561
M3 Kralov Brod - juh N 48,054819 E 17,822048 | doprava na I1/561

M4 Kralov Brod - Slovenské Pole N 48,050375 E 17,787468 | doprava na lll/1354, datel

Tabulka ¢. 5:  Lokalizacia miest informativneho merania hluku

Na meranie imisnych hladin hluku vo vonkajSom prostredi sa pouzili pristroje:

- Zvukovy analyzator Norsonic NOR-140,v.€.1406494, platnost overenia do 17.1.2026
- Mikrofén Norsonic N-1225, v.¢. 2272186, platnost overenia do 28.01.2026

- Mikrofénovy kalibrator RFT 05 000, vyr.€.85557, platnost overenia do 29.09.2025

Vs8etky uvedené pristroje boli overené v zmysle zakona €. 142/2000 o metrolégii v zneni
neskorsich predpisov Technickym skusobnym ustavom v PieStanoch, §.p. v skusobni technickej
akustiky - akreditované kalibraéné laboratérium. Platnost overenia zvukomeru je 2 roky,
mikrofénu a kalibratora 1 rok. Meracia sustava zvukomer - mikroféon sa kalibruje pomocou
mikrofénového kalibratora vzdy pred zacgiatkom merania a po skonéeni merania. Vyhodnotenie
merania sa uskutoénilo v pocitadi pomocou programov NOR-XFER 4.0 a NOR-REVIEW 1.4

Mikrofén vybaveny krytom proti vetru bol umiestneny na stative vo vySke 4 m nad terénom,
vzorkovacia frekvencia pristroja bola 1 s, t.j. po€as meracieho intervalu bolo zaznamenanych min.
1800 hladinovych a frekvenénych profilov. Kalibracia sustavy pred a po merani nevykazuje
odchylku od menovitej hodnoty kalibratora vaésiu ako £0,05 dB. Klimatické podmienky — teplota
vzduchu 12 - 18 °C, prudenie vzduchu: vietor v narazoch od do 2,4 m.s™.
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EnA CONSULT Topol€any s.r.o.

Skolska 565, 956 12 Presel'any
www.enaconsult.sk

Zaznam z merania hluku

vo vonkajSom prostredi

Usek merania faktorov prostredia

Cislo: M1 Miesto merania: Horné Saliby — Hrusov, GPS: N 48,096150 E 17,772392
Podmienky merania
Zaciatok merania: 5.3.2025 10:04:58 Umiestnenie mikrofénu: 4 m nad terénom
Di?ka merania: 0:30:12.0 Specificky charakter zvuku: | -
Vzorkovacia periéda: 0:0:1.0 Roz8irena neistota merania: | U= 1,4 dB
Datovy subor: 250305_0001.NBF Pristroj: NOR-140
Namerané akustické parametre
Laeqt Lceqt LaFmaxt | LAFmingt Lan Las La10 Las0 Laso Lags Lase
44,0 55,8 71,8 32,5 52,1 43,7 41,8 37,7 35,3 34,7 33,8
Frekv. Lfeq,t Lfeq,max,t Lus i AN 7
[Hz] [dB] [dB] [dB] nizkofrekvenéna analyza
6,3 59,1 76,7 -
L[aB] LHS [dB] [ Ltmax [ag) A Lteqjap) Low frequency noise [dB]
8 57,7 75,3 103,0 | MO T - Tt s s e s e e e e e
10 | 865 | 725 | 950 | ol Tl
12,5 55,1 71,2 86,5 I I
16 | 548 | 696 | 790 | 1 |l [ T e
20 52,6 66,2 71,0 s | i
25 51,5 64,2 63,0 0 1 7
30
315 | 497 63,0 55,5 o |
40 46,9 60,0 48,0 10 4
50 457 57,7 40,0 ° § ¥ ¥ E L ¥ E L ¥ ¥ ¥ ¥ ¥ & fHz
E] g g [ | ] 3 E] 8 2 8 8 8
63 42,7 54,6 33,5
80 39,6 50,2 28,0
rozdiel L -L
100 | 365 | 495 | 235 Cea = Fhea 16,7.dB
125 33,8 46,2 frekvenéna analyza
160 35,1 49,3 el W [Ourmaxiom [ reqram 1 _ 1/3-oktavové spektrum [dB]
200 37,8 60,3 100 |
250 36,7 55,8 0
80
315 34,0 51,5 70 |
400 35,3 58,1 0 1 u
500 | 363 | 646 | .. | e - - - H -
630 36,4 61,1 30 - - -
800 41,2 71,5 = I:l 17
1000 | 352 63,7 0 - - - - - <
1250 | 292 | 5509 : g : : H E ] ? 3 g "
1600 | 26,4 60,0 ¢asovy zaznam zvuku
2 24,1 52,0
2223 203 e '-2’051” ) [—Lacqram | @8 | Casovy priebeh hladin hluku
3150 | 237 | 452 | x| Pes, po vylliceni Lueq; =39,1dB
4000 | 257 49,0 w | : : :
5000 | 20,8 453 :
6300 16,4 41,1 T :
8000 | 15,1 39,5 w0 1 :
10000 | 14,1 38,0 w | : : : :
12500 | 12,2 35,0 : : : :
16000 | 104 | 336 | 7B 8 8 5 g 8 g 8 5 B g g = .
20000 | 86 | 291 i ¢ & & & & § § 4§ § g & i
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EnA CONSULT Topol'€éany s.r.o.
Skolské 565, 956 12 Preselany

www.enaconsult.sk

Ziznam z merania hluku
vo vonkajSom prostredi

Usek merania faktorov prostredia

Cislo: M2

Miesto merania:

Kralov Brod — sever, GPS: N 48,065129 E 17,820550

Podmienky merania

Zaciatok merania:

5.3.2025 10:56:41

Umiestnenie mikrofénu:

4 m nad terénom

Di?ka merania: 0:30:8.0 Specificky charakter zvuku: | -
Vzorkovacia periéda: 0:0:1.0 RozSirena neistota merania: | U= 1,4 dB
Datovy subor: 250305_0002.NBF Pristroj: NOR-140
Namerané akustické parametre
Laeqyt Lceqyt Larmaxt | LaFmingt Las Las La10 Laso La,s0 Laes La,e
55,4 63,0 72,3 31,5 66,2 62,2 60,0 46,4 36,6 35,2 33,6
F{ﬁ'z(i' : }'é’g]‘ L‘fgg}"‘ [:TBS] nizkofrekvenéna analyza
63 64,7 83,2 _ Lids] Liis (5] O wtmax [a5) D Lreqrem; | Low frequency noise [dB]
8 63,1 846 | 1030 | Mo - T - e e T TR
10 | 616 | 831 950 | Wl T
125 | 595 77,8 86,5 | st - - - e B h R
16 | 580 | 775 790 | P LU L L T~ 1l /s
20 | 560 | 781 | 710 | s | 7 7
25 54,4 74,3 63,0 | |
315 | 524 | 707 | 555 | . |
40 51,6 70,5 480 | 1o
50 58,3 81,4 40,0 ° g ¥ E ¥ E % % 2 ¥ % % § g g
63 | 557 | 764 | 335 or 8 R -7
= Zi ;;j 2:2 rozdiel Leeg - Lacg 7,6 dB
125 43,1 66,5 frekvencéna analyza
160 40,9 605 | uem, [CDurmaces  Cliearss 1 _ 1/3-oktavové spektrum [dB]
200 | 4472 66,4 | 100 |
250 | 414 62,5 %
35 | 386 | 608 | o | B _
400 | 398 | 581 s 4 | oy B
500 | 436 | 649 | .. | R
630 | 47,7 70,7 50 v -
800 | 481 65,7 “] ':”:l 17
1000 | 484 62,6 o ; " " " " s . : : p 3 T
1250 | 476 64,3 5 8 8 § 8 2 g
1600 | 45,8 61,1 céasovy zaznam zvuku
2000 42,7 59,7 Lids] &asovy priebeh hladin hluku
2500 | 39,2 56,5 i : s "
3150 | 37,5 51,2 7 | :
4000 | 356 51,5 " :
5000 | 315 48,6 : :
6300 | 26,1 437 ] : | 7 : 7 ,
8000 | 21,8 46,4 40 U: : ¥y : A
10000 | 183 434 " o 0 0 T
12500 | 14,6 37,9 : : : : : : : :
16000 | 12,1 35,6 *g ] ] ) 3 = ¥ e 5 e g e 8 !
§ g & § & g £ H ¢ £ 8 § 8
20000 | 104 32,7 ¢ ¢ £ £ € € € € € € £ ® ®
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EnA CONSULT Topoléany s.r.o. Zaznam z merania hluku Enm
Skolska 565, 956 12 Preselany —w ,
www.enaconsult.sk vo vonkajSom prostredi RS
Usek merania faktorov prostredia
Cislo: M3 Miesto merania: Kralov Brod — juh, GPS: N 48,054819 E 17,822048
Podmienky merania
Zaciatok merania: 5.3.2025 12:34:04 Umiestnenie mikrofénu: 4 m nad terénom
Di?ka merania: 0:30:9.0 Specificky charakter zvuku: | -
Vzorkovacia periéda: 0:0:1.0 RozSirena neistota merania: | U= 1,4 dB
Datovy subor: 250305_0004.NBF Pristroj: NOR-140
Namerané akustické parametre
Laeqgyt Lceqgyt Larmaxt | LaFmint Laa Las La 10 Las0 Las0 Lags Lao
55,4 66,5 69,6 32,5 65,7 61,9 59,2 50,2 39,2 37,4 34,8
F{ﬁ'z(i' ' [':;’g]‘ Lffgg*i"‘ [;TBS] nizkofrekvenéna analyza
6.3 70.0 88,9 - Lide] Lits [aB] [ Ltmax ee) A ureqron | Low frequency noise [dB]
8 68,8 87,6 103,0 | MO F - - - s s e e T
10 [ 675 | 870 [ es0 | T
12,5 | 658 83,6 865 | s - ---- ] R I
16 | 638 | 836 | 790 | "m '
20 61,8 83,4 710 | & |
25 60,3 82,2 63,0 | * 1
315 | 596 | 797 | 555 | . |
40 57,3 76,6 48,0 | 1o -
50 58,9 78,6 40,0 ° § ¥ E ¥ E 2 2 2 ¥ 2 ¥ ¥ . e
63 | 56,1 76,1 33,5 = 8 e L ©or e
. Zzg ;Z: 2:2 rozdiel Leeg - Lacg 11,1 dB
125 48,3 73,8 frekvencéna analyza
160 46,3 71,0 vl W [OirFmaxpasy  Clueqeer ] 4;3.0ktavové spektrum [dB]
200 44,5 64,0 100
250 44,8 65,0 o1
315 | 450 | 687 | » || [
400 435 61,9 &
500 | 456 | 665 | .. |
630 47,5 68,0 s0
800 | 480 | 667 | o]
1000 | 48,1 63,1 0 : " " " " . : : : - - -
1250 | 47,0 60,3 A 8 & ] g S ¢
1600 | 454 59,6 céasovy zaznam zvuku
2000 428 59,6 Lids] &asovy priebeh hladin hiuku
2500 39,4 56,9 T - AP .
3150 | 36,6 52,4 70 | : : : :
4000 | 337 51,5 w l
5000 | 308 50,8
6300 | 271 46,2 | :
8000 | 232 46,7 w0 | :
10000 | 19,2 44,2 w | :
12500 | 17,7 457 :
16000 | 13,7 41,8 273 ] g 8 ) ] g ] T 5 ] g ] A
g g g g H § § ] ] § g & g
20000 | 10,8 39,3 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
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EnA CONSULT Topoléany s.r.o. Zaznam z merania hluku Enm
Skolska 565, 956 12 Preselany —w ,
www.enaconsult.sk vo vonkajSom prostredi B e
Usek merania faktorov prostredia
Cislo: M4 Miesto merania: Kralov Brod - Slovenské Pole, GPS: N 48,050375 E 17,787468
Podmienky merania
Zaciatok merania: 5.3.2025 11:47:06 Umiestnenie mikrofénu: 4 m nad terénom
Di?ka merania: 0:30:10.0 Specificky charakter zvuku: | -
Vzorkovacia periéda: 0:0:1.0 RozSirena neistota merania: | U= 1,4 dB
Datovy subor: 250305_0003.NBF Pristroj: NOR-140
Namerané akustické parametre
Laeqgyt Lceqgyt Larmaxt | LaFmint Laa Las La 10 Las0 Las0 Lags Lao
48,6 57,6 68,1 23,5 62,7 542 49,2 31,5 27,1 26,3 252
F{ﬁ'z(i' ' [':;’g]‘ Lffgg;"‘ [;TBS] nizkofrekvenéna analyza
6,3 61,1 82,0 -
L[dB] LHS [dB] [ Ltmax ragg A teqrom; | Low frequency noise [dB]
8 60,6 83,1 103,0 | MO T T s e e T TR
10 [ 886 | 808 | 950 | Ll T
12,5 56,9 78,1 86,5 s 1 - - - - - N - - -
16 | 555 | 763 | 790 | "] T —T 1 e
20 54,0 73,4 71,0 s | |
25 52,5 70,2 63,0 0 1 7
M5 | 502 | 692 | 555 | . |
40 47,8 64,2 48,0 10 -
50 481 72,4 40,0 ° § ¥ 2 ¥ E ¥ g 2 ¥ ¥ - ] ] % 1Hz)
63 | 474 | 736 | 335 =7 8 T orr B8R
18000 ;::; ;2:2 z::z rozdiel Lceq - Laeq 9,0 dB
125 37,3 60,4 frekvencéna analyza
160 359 62,0 vl W H:'lthmfx[dga] _ Ourequaey 7\ ~__ 1/3-oktavové spektrum [dB]
200 34,5 60,7 100 1
250 34,4 60,4 20 1
315 | 332 | 582 | .|
400 32,8 56,3 &0 1
500 | 350 | 584 | .. | = i
630 36,7 59,7 s - -4 F -
800 | 394 | 609 | ] I:“:ll:l 7 -
1000 | 41,3 61,8 ° ; " " . p P : 3 : = 3 Tl
1250 | 41,8 61,0 ] @ 8 R § : g
1600 | 40,7 59,6 céasovy zaznam zvuku
2000 36.9 %6.9 LidB] &asovy priebeh hladin hluku
2500 | 32,8 56,1 T L L I '
3150 | 301 | 526 | 1o | ' : : : : : :
4000 | 277 53,0 ol N o
5000 | 253 51,4 : : : : : : : '
6300 | 20,8 47,8 N R : L T TN
8000 | 17,0 43,1 wo 4 ;
10000 | 13,0 38,4 w | '
12500 | 10,3 34,9 7 : : : : : : : : : :
16000 | 8,5 29,6 2y 5 g ) ) 5 T ] ) 3 2 g & A
§ g g § 5 g § & § g g ¥ &
20000 7.8 223 £ £ € € € € o o o o ] ] ]
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Namerana ekvivalentna hladina A zvuku Laeqt reprezentuje energeticky priemer vSetkych
imisnych hladin vo vonkaj$om prostredi vratane nahodilych zvukov. Statisticka analyza vyskytu
zvukovych udalosti (percentily) vyjadruje dynamiku meraného zvuku, t.j. vypocitané hladiny
hluku, ktoré su prekrocené v N percentach z celkového ¢asu hodnotenia. Napr. hodnota Lgs je
vypocitana ekvivalentna hladina A zvuku, ktora je prekro¢ena v 95 % z celkového casu
hodnotenia. V uvedenych podmienkach merania je mozné prave hodnotu Lg¢s povazovat za
hladinu hluku pozadia v ,tichych® intervaloch. NajnizSia dosiahnutelna minimalna hladina
ustaleného hluku v meranom intervale je vyjadrena veli¢inou Larmint. Hodnotiaca hladina hluku
Laeq reprezentuje nameranu ekvivalentnu hladinu hluku zvySenu o kladnu hodnotu rozSirenej
neistoty merania U a o pripadné korekcie na zvlastny charakter zvuku (ténovy, impulzny). Rozdiel
hladin hluku na vahovom filtri C a A vacési ako 10 dB poukazuje na pritomnost nizkofrekvenéného
hluku v danom prostredi.

Obr. 3 Miesta informativneho merania hluku k zaznamom M1-M4
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6. Predikcia hluku z veternej elektrarne

Z hladiska kategorizacie uzemia podla tab. €.1 je vonkajSie prostredie individualnej
bytovej zastavby dotknutych obytnych lokalit zaradené do Il. resp. lll. kategérie chranenych
uzemi s pripustnou hodnotou hluku z prevadzkovych zdrojov 50 dB cez defi, ve€er a 45 dB v noci.

Hladiny hlukovych imisii vo vonkajsom prostredi z liniovych a bodovych zdrojov hluku sa
uréili vypocétovou metdédou pomocou programového produktu CadnaA (licencia L44829) podla
vypoctovej metodiky implementovanej z ISO 9613 (priemysel) a upravenej pre podmienky SR
odbornym usmernenim UVZ SR [6]. Vypoé&tovy model je vzhladom na rozsah rie§eného tzemia
tvoreny pomocou vrstevnic a s presnostou vypoétového rastra 2 m. Vychodiskovymi parametrami
pre vypocet boli akustické vlastnosti turbin deklarované vyrobcom, lokalizacia turbin, akusticka
pohltivost’ prostredia a &lenenie posudzovaného uzemia.

Na overenie Sirenia zvuku v sledovanom uzemi nie je mozné vykonat verifikatné meranie
pomocou nahradného zdroja zvuku z dévodu nedostupnosti vysky, v ktorej by nahradny zdroj
simuloval gondolu veternej turbiny (175 m nad terénom). A-vazeny akusticky tlak v kazdom
imisnom vypocétovom bode podla ISO 9613-2 bol v matematickom modeli programu poditany
pomocou Ciastkovych korekcii definujucich prostredie nasledovne:

Lp,A =Lw+ D1+ Ko—Ad — Aatm — Ater — Apar — Auz (dB) (1)
kde

Lw je akusticky vykon zdroja hluku. Akusticky vykon strojovne turbiny je funkciou
rychlosti vetra. Za posudzovany Standardny stav sa zvolila rychlost’ vetra, pri
ktorom veterna elektrared dosahuje min. 95% svojho menovitého vykonu.
V pripade modelovych turbin V172-7.2MW 50/60Hz s vrubkovanymi okrajmi listov
rotora dodavatel deklaruje nasledovné linearne hladiny akustického vykonu [11]:

120,0

100,0

80,0 e

800 I — - - - - - oo

0,0

3.15 12.5)
k k

Lw,3m (dB) |22,2|28,5(34,5/40,2(45,9|51,3/56,7|61,6/66,1/70,0|73,4|76,2|78,5/80,3/81,7/82,5|83,4/83,9 84,5|84,7 84,6'84,2 83,4|82,3|80,8 79,0/76,9|74,4/71,6/68,5/65,061,1/57,0/52,4/47 6/
Lw,15m (dB |32,3|38,9/45,2|51,0|56,6|61,7/66,9|71,8/76,6/81,0|84,8(88,2|90,9|93,2|94,896,0|96,6|96,8|96 9|96‘7 96‘6|96,1 95,2|93,9|92,4 90,4/88,1|85,5/82,5/79,1|75,4{71,3/66,9/62,1/56,9

63| 8 [ 10125 16 | 20 | 25 |31,5 40 | 50 | 63 | 80 |100|125|160|200|250|315 400|500 630|800 1k|1'|35|1.6k

N

k |2.5k| 4k | 5k [6.3k| 8k |10k 16k

Obr. 4 Tretinooktavové frekvenéné spektrum akustického vykonu turbiny Vestas Enventus V172-7.2MW
pri rychlosti vetra 3 m.s™ a pri rychlosti 15 m.s™' a vykone 7200 kW

Deklarovany Sirokospektralny akusticky vykon turbiny nadobuda hodnotu:

pri rychlosti vetra vo = 3 m.s™ Lw= 94,6 dB
pri rychlosti vetra Vmax = 15 m.s™ Lw=106,9 dB
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D je koeficient charakterizujuci odchylku smerovosti uvazovaného zdroja hluku od
zakladného vSesmerového zdroja. Veterna turbina je povazovana za vSesmerovy
bodovy zdroj hluku s koeficientom.
Di=0dB
Ko je korekcia pre priestorovy uhol — zohladnuje vypocet pre Sirenie zvuku v uhloch
mensich ako 4x steradiany. Vzhlfadom na plochu rieSeného Uzemia je
Ko=0dB
Aq je utlm zvuku vzdialenostou d medzi vSesmerovym zdrojom hluku a vypoc&tovym
bodom. Pocita sa podla vztahu
Ad =[20 log (d / do) + 11] (dB) (2)
kdedo=1m
Aatm je utlm zvuku atmosférou pocitany podla vztahu:
Aatm = a5 * d /1000 (dB) (3)
kde o je suinitel utlmu (dB) a d je vzdialenost’ medzi vSesmerovym zdrojom hluku
a vypoctovym bodom (m)
Utim hluku prostredim (vzduchom) sa spravidla prejavuje pri vzdialenostiach
vacésich ako 200 m od zdroja hluku, pricom su vo vSeobecnosti viac utimované
zlozky zvuku vo vysSich frekvenénych pasmach. Pre akustické modelovanie sa
zvolila priemerna teplota 10°C, vihkost' vzduchu 70% a atmosfericky tlak 1013
hPa. Pri takychto podmienkach dochadza k utimu frekvenénych zloziek zvuku na
jednotkovu vzdialenost 1000 m nasledovne:
frekvencia (Hz) 63 125 250 500 1000 2000 4000 8000
sucinitel dtimu |6 15 | 041 1,04 1,02 3,66 970 | 3306 | 118,38
or (dB)

Tab.6 Vstupné vypoctové parametre — Gtlm hluku prostredim (t=10°C, R=70%, p=1013 hPa)

Ater

je utim hluku terénom. Lokalita vystavby v su€asnosti predstavuje rovinaty, mierne
zvineny terén vyuzivany na polnohospodarske ucely. Z hladiska akustickych
vlastnosti ma tento terén pocas vacésiny roka zvukovo pohltivy charakter. Pre
zohladnenie najnepriaznivejSieho stavu sa vSak vo vypoétoch pouzil zvukovo
odrazivy terén (v zime zamrznuta pdda), ktorého koeficient pohltivosti je:

Ater = 0 dB
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Ay  je utlm zvuku v désledku nehomogénneho zloZenia Uzemia (napr. vyskyt zelene,
priemyselnych pléch apod.) Veterny park je navrhovany v uzemi, ktoré je
prevazne vyuzivané na polhohospodarske u€ely a z hlfadiska jeho akustickych
vlastnosti predstavuje homogénny celok. Po zohladneni maximalnej odrazivosti
terénu Aer = 0 dB je potom

A, =0dB

Avar  je utlim zvuku prekazkami. Okraje vSetkych dotknutych intravilanov obci sa vodi
veternym elektrariam nachadzaju vo volnom netienenom zvukovom poli. Pre
zohladnenie najnepriaznivejSieho stavu pri Sireni zvuku od veternych elektrarni sa
s tieniacimi prekazkami neuvazuje:

Apar =0dB

6.1. Definovanie dalSich vstupnych parametrov

Vyska zdroja hluku
Pre stavbu veterného parku je navrhnutych 8 veternych turbin typu Vestas EnVentus™

V172-7.2MW s vy$kou strojovne 175 m a dizkou listu rotora 86 m. Bodovy zdroj hluku je vy$kovo
lokalizovany na urovni strojovne.

Fcelkova vyska

Veterné turbiny VT1 az VT8: 261m
H=1756m

Polomer listu rotora: 86m

= | Vyska veze po naboj
] l rotora 175m

Priemer listov rotora: 172m ‘
-

Cca25-33m Sirka

zakladu £ "# 2,5-3,2m vyika zakladu pod
v v povrchom

Obr. 5 Rozmerové charakteristiky veternych elektrarni (priklad)

Vys$ka vypoctového bodu

Obytna zdéna okolitych obci je tvorena prevazne individualnou prevazne jedno
a dvojpodlaznou zastavbou rodinnych domov, ktorych druhé nadzemné podlaZie sa nachadza
v priemernej vySke cca 4-5 m nad terénom. Z toho dévodu sa vypoétovym bodom vonkajsieho
chraneného prostredia prisudila jednotna vyska:

h=4m
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6.2. Vypocet hlukovych imisii

VVy$Sie uvedené parametre boli zadané do vypoctového programu CadnaA, pomocou
ktorého sa uskutoénila predikcia Sirenia hluku od bodovych zdrojov veterného parku a stanovili
sa hladiny hlukovych imisii v kontrolnych bodoch rieSeného uzemia. Tieto body su v predloZenej
dokumentacii zvolené nasledovne (obr. 1):

VIPOBtoVy [ o o Nadmorska
bod ytna (chranena) zéna Suradnice GPS vypoctového bodu | vyska terénu
(m n.m.)

A Horné Saliby - HruSov N48.096487, E17.772167 113,7

B Horné Saliby - HruSov N48.097859, E17.775353 1141

C Dolné Saliby N48.101126, E17.777917 113,7

D Dolné Saliby N48.102301, E17.789193 113,3

E Kralov Brod - sever N48.065605, E17.820339 112,2

F Kralov Brod - stred N48.060937, E17.820125 113,2

G Kralov Brod - juh N48.054426, E17.821648 112,7

H Kralov Brod - Slovenské Pole N48.050775, E17.789590 1121

Tabulka ¢. 7: Lokalizacia kontrolnych vypocétovych bodov v obytnej zéne dotknutych obci

Uzemie navrhovaného veterného parku Sziget je rovinaté v rozmedzi nadmorskych vysok
cca 112 — 114 m n.m. bez tieniacich morfologickych prekazok terénu. Poloha veternych elektrarni
je v nadmorskej vySke terénu cca 110-111 m n.m. Vypoctové imisné body boli zvolené na okraji
intravilanov obci tak, aby medzi zdrojom hluku a imisnym miestom bolo volné netienené zvukové
pole, ¢o je mozné povazovat za najnepriaznivejsi stav, ktory moéze nastat. Pri vySke turbin
veternych elektrarni 175 m nad terénom je rozptyl nadmorskych vysok terénu medzi zdrojom
hluku a imisnym miestom irelevantny.

Hlukové imisie vo vypoctovych bodoch su reprezentované hladinami A-akustického tlaku
v tretinooktavovych frekvenénych pasmach a celkovou ekvivalentnou hladinou A-akustického
tlaku (tab. €. 8) a to pri maximalnom vykone elektrarne, ktora je dosahovana uz pri rychlosti vetra
Vmax = 15 m.s™'. Zodpovedajlice imisné hlukové mapy dotknutého Uzemia reprezentované
izofonami vo vySke 5 m nad terénom su uvedené na obr. 6 a 7.

Podra predikénych vypoétov pri spustacej rychlosti vetra vo=3 m.s™' sa imisna hladina
hluku v referenénych bodoch obytného uzemia bude pohybovat’ pod hodnotou 20 dB, teda pod
najnizSou meratefnou hladinou bezného meracieho retazca v 1. triede presnosti.
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Frekvencia Ls (dB) Variant 2 (rychlost’ vetra 15 m.s™)
(Hz) A B C D E F G H
25 - - - - - - - -
31,5 - - - - - - - -
40 - - - - - - - -
50 - - - - - - - -
63 - - - - - - - -
80 - - - - - - - -
100 3,2 2,8 1,7 1,2 4,9 3,7 2,2 4,5
125 8,1 7.7 6,5 6,1 10,0 8,7 7,2 9,4
160 12,0 11,5 10,3 9,8 13,9 12,6 11,0 13,3
200 15,1 14,6 13,3 12,8 17,2 15,8 14,1 16,5
250 17,3 16,8 15,4 14,8 19,6 18,1 16,3 18,9
315 18,8 18,3 16,8 16,1 21,2 19,7 17,7 20,4
400 20,0 19,4 17,8 17,1 22,6 20,9 18,8 21,7
500 20,5 19,9 18,2 17,4 23,3 21,6 19,3 22,3
630 20,7 20,0 18,1 17,3 23,8 21,9 19,5 22,6
800 19,9 19,2 17,1 16,1 23,4 21,4 18,7 22,0
1000 17,8 17,0 14,6 13,5 21,9 19,6 16,6 20,1
1250 14,2 13,1 10,3 9,0 19,1 16,5 13,0 16,7
1600 8,6 7,3 3,8 2,0 14,9 11,8 7.6 11,6
2000 0,1 - - - 8,4 4,7 - 3,7
2500 - - - - - - - -
3150 - - - - - - - -
4000 - - - - - - - -
5000 - - - - - - - -
6300 - - - - - - - -
8000 - - - - - - - -
10000 - - - - - - - -
La 28,5 27,9 26,1 25,3 31,6 29,7 27,4 30,4

Tabulka ¢&. 8a: Tretinooktavova frekvencna analyza hlukovych imisii v imisnych bodoch A-H vo variante 2
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Frekvencia Ls (dB) Variant 3 (rychlost’ vetra 15 m.s™)
(Hz) A B C D E F G H
25 - - - - - - - -
31,5 - - - - - - - -
40 - - - - - - - -
50 - - - - - - - -
63 - - - - - - - -
80 - - - - - - - -
100 3,3 2,9 1,8 1,3 5,1 4,0 2,5 47
125 8,3 7.9 6,7 6,1 10,2 8,9 7,4 9,7
160 12,1 11,7 10,4 9,9 14,1 12,8 11,2 13,6
200 15,3 14,8 13,5 12,9 17,4 16,0 14,3 16,8
250 17,6 171 15,6 15,0 19,8 18,4 16,5 19,2
315 19,1 18,6 17,0 16,3 21,5 20,0 18,0 20,8
400 20,3 19,7 18,0 17,3 22,8 21,2 19,1 22,0
500 20,9 20,3 18,5 17,7 23,6 21,9 19,7 22,7
630 21,1 20,5 18,5 17,6 241 22,3 19,8 23,0
800 20,4 19,7 17,5 16,5 23,7 21,7 19,1 22,4
1000 18,5 17,7 15,2 14,0 22,2 20,0 17,0 20,6
1250 15,1 14,2 11,3 9,8 19,4 16,9 13,4 17,3
1600 10,0 8,9 5,3 3,5 15,2 12,2 8,0 12,3
2000 2,2 1,0 - - 8,7 5,0 - 44
2500 - - - - - - - -
3150 - - - - - - - -
4000 - - - - - - - -
5000 - - - - - - - -
6300 - - - - - - - -
8000 - - - - - - - -
10000 - - - - - - - -
La 28,9 28,3 26,4 25,6 31,8 30,1 27,7 30,8

Tabulka ¢&. 8b: Tretinooktavova frekvencna analyza hlukovych imisii v imisnych bodoch A-H vo variante 3

str. 20



25-016-s/2

EnA CONSULT Topoléany, s.r.o,, ICO 35958804

T T T T T T T T T
1000 1500 2000 2500 3000 3500 4000 4500 000
o o
-] o _
= (=}
Lix] [i=]
= o
Lo =
"5} L
wy [Tn]
o} [ =]
L2 o _]
o o
"y} i
o o
Lo o
'rl wy
= =
[} o
L2 =
= (=}
= -+
o o
Lo o _
(%) o
o m
= o
e a2 _]
[} (=]
L2l m
o o
= =2
o [Tx]
('} o
o o
Lo o _|
[ [}
(o] o
]} o
= o
0 w
o =]
L2 =
(] [m=]
o o
L2 =
w0 ["x]
Lo i
1000 1500 2000 2500 2000 3500 4000 4500 S000
1 | | 1 1 | | | |
’ . : oo N
=40 a8 Ekvivalentné hladiny akustickeho tlaku A-zvuku 3
[ =45 dB . W.V;
[ >=50 dB Variant v2
[ ==55dB L
[ >=50 dB
B -=e5 48 | metdda; IS0 9613 (priemysel Referentny interval
I =70 a8 (eriomyse) > EnAl’
I == 7= aE I . DEN, VECER. NOC e
B -0 a8 vyska izofon nad terénom: 4 m (2.MP) ; ’

Obr. 6 Hlukova mapa veterného parku vo variante 2 pri maximalnom vykone elektrarne a rychlosti vetra
Vmax = 15m.s?
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Obr. 7 Hlukova mapa veterného parku vo variante 3 pri maximalnom vykone elektrarne a rychlosti vetra
Vmax = 15m.s?
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6.3. Analyza vplyvov na predikované hodnoty

Vypocitané imisné hladiny hluku uvedené vys$Sie su definované ako teoretické hodnoty
vypoditané na zaklade znamych akustickych vlastnosti zdrojov hluku, prostredia a geometrie
Uzemia vo vztahu k chranenym priestorom obytnej zény. Vypocitané hodnoty mézu byt
ovplyvnené celym radom dalSich faktorov, ktorych pdsobenie je mozné v akceptovatelnom
rozsahu len predpokladat. Kvantifikacia ich vplyvu je vyjadrena korek&nymi faktormi, ktoré sa
pripo€itaju k predikovanym hodnotam:

Kc - vplyv meteorologickych podmienok. Vplyv teploty, vihkosti a atmosferického tlaku je
zohladneny v zakladnych predikénych vypoctoch. Pri vzdialenosti nad 400 m od zdroja hluku sa
prejavi aj smer prudenia vzduchu. Pre zachovanie principu opatrnosti v prospech ochrany zdravia
sa v zmysle STN ISO 9613-2 stanovila korekcia na prudenie vzduchu podfa vztahu (4) pre kazdu
najviac exponovanu obytnu zénu av kazdom variante. Korekcia pre vypocitané hodnoty
v imisnych bodoch bola stanovena individualne v zavislosti od vzdialenosti D najblizSej veternej
turbiny v metroch podla vztahu normy [4] pre D>400 m:

K. =1 + D/400 (dB) 4)

K - rusivy charakter hluku. V pripade, ak hluk v mieste posudzovania vykazuje vyrazny
rusivy vplyv v désledku prudkej zmeny hlukovych hladin alebo ak sa vo frekvenénom spektre
vyskytuje ténova zlozka zvuku (vid definicie pojmov [9]), pred porovnavanim s pripustnymi
hodnotami sa namerana veli¢ina upravuje pripo€itanim korekcie +5 dB. Nakolko hluk
produkovany veternymi turbinami ma ustaleny charakter a podla nameraného frekvenéného
spektra hluku elektrarne (obr. 4) tento hluk nema vyrazné ténové zlozky, neuvazuje sa s rusivym
vplyvom na celkové imisie hluku:

K =0 dB.

Kw - vplyv mechanického opotrebenia. Efektivita prevadzky turbin zavisi od technického
stavu a udrzby. Dané technolégie su na SpiCkovej urovni, su preverené v prevadzke a maju
prepracovany servisny systém s povinnostou reagovat’ na pripadné poruchy do niekolkych hodin.
Pri prevadzke navrhovanych zariadeni je aplikovana jej dialkova kontrola a nepretrzity 24 hod.
servis. Z toho dévodu sa neuvazuje s vplyvom opotrebenia na celkové imisie hluku:

Ku=0dB

Kz - vplyv brzdenia rotora. Brzdenie rotora veternej elektrarne sa vykonava pootoenim
vSetkych troch listov rotora do bodu minimalneho odporu prudiaceho vzduchu, &im pride
k spomaleniu az zastaveniu pohybu rotora. ZniZenie otaok rotora ma za nasledok znizenie
vykonu atym aj znizenie akustickych emisii ako generatora tak aj aerodynamického hluku.
Navyse brzdenie rotora ma vyznam len pri vy$Sich rychlostiach vetra, ktory samotny je zdrojom
relativne vysokého hlukového pozadia. Z toho dbévodu sa neuvazZuje s negativnym vplyvom
brzdenia na celkové imisie hluku,

Ks=0dB
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Kp - Vplyv hlukového pozadia. Pri merani hluku za u€elom kontroly hlukovych pomerov po
realizacii danej cinnosti je nutné zohladnovat vplyv hlukového pozadia na meranie. Vo

vvvvv

v mieste hodnotenia (Ls) su potom dané ako sucet hodnét akustického tlaku v désledku
prevadzky elektrarne (L1) a akustického tlaku hlukového pozadia (L) podfa vztahu:

Ls =10 log 10 01t1+LR) (dB) (5)

Vplyv hlukového pozadia je Specifickym problémom veternych parkov, nakolko pre ich
prevadzku je nutné dostatocné prudenie vzduchu. Pri vy§8om vykone elektrarne tato sice
produkuje vys$&i hluk, ale zaroveh vzrasta aj uroven hlukového pozadia vplyvom vyssej rychlosti
vetra. Ten v okoli stromov, elektrickych vedeni a inych prekazok je zdrojom hluku, ktory méze byt
charakterizovany ako prirodny zdroj. Vplyv samotnej rychlosti vetra je vSak uz zohladneny vo
vstupnych parametroch veternej turbiny ziskanych meranim podra technickych listov (obr. 4).

Je nutné v hlukovom pozadi rozliSovat dopravné zdroje hluku od inych (priemyselnych)
zdrojov. Nie je mozné kumulativhe hodnotit dopravné zdroje spolu s hlukom veterného parku,
nakolko ide o kategérie zdrojov, pre ktoré je stanovena v pripade lll. kategorie uzemi aj ina
pripustna hodnota. Z toho dévodu sa za hluk pozadia bude povazovat len ustaleny (priemyselny)
hluk ktory je napr. v informativnych meraniach M1-M4 vyjadreny S$tatistickym ukazovatefom
(percentilom) Lags. Tato hodnota bude podfa vztahu (5) energeticky pripocitana k predikovanej
imisnej hodnote Laeq, V krajnom pripade pri zhode hladiny hluku veterného parku s hladinou
hlukového pozadia korekcia méze dosiahnut’ najvyssiu hodnotu:

K, = +3,0 dB

U - Neistota merania. Na objektivizaciu hlukovej situacie vo vonkajSom chranenom
priestore po realizacii navrhovanej €innosti sa meranim stanovuje tzv. posudzovana hodnota
ekvivalentnej hladiny A zvuku pre zodpovedajuci referenény €asovy interval. Posudzovana
hodnota predstavuje nameranu resp. z nameranych hodnét odvodenu hodnotu, zvacéSenu
o hodnotu neistoty merania. Pri hodnoteni merania imisii hluku vo vonkajSom chranenom
priestore, t. j. pri posudzovani suladu / nesuladu vysledkov realneho merania sa uplatfhuje
kritérium, podla ktorého pripustna hodnota uréujucej veli€iny nie je prekrocena, ak posudzovana
hodnota tejto veli€iny neprekracuje pripustni hodnotu. RozSirena neistota merania zavisi od
podmienok merania, stavu pristrojovej techniky, smerovej charakteristiky meracieho mikrofénu
a pod. Pri pristrojoch 1. triedy presnosti so v8esmerovym mikrofonom spracovatel Studie
spravidla pouziva rozsirenu neistota U na urovni

U=+1,7dB

Poznamka: Neistota merania sa tyka procesu objektivizacie hluku meranim a nie
vypoétom. Ztoho dbévodu je principidlne irelevantné stanovenie neistoty merania ajej
zohladriovanie pri predikcii hluku. V ojedinelych pripadoch poziadaviek niektorych organov
Statnej spravy sa pri predikcii hluku vyZzaduje zohladnhovanie tohto faktora a v takom pripade sa
hodnota U pripoc€itava k vyslednej posudzovanej hodnote Lr a uvedenej v tab. &. 9.

Na zaklade vysSie uskutoénenej analyzy sa vypocitali imisné hladiny hluku v kontrolnych
bodoch obytného Uzemia pri najnepriaznivejsej zhode faktorov (a zarovefi malo pravdepodobnej)
ovplyviiujucich hlukové pomery v Zivotnom prostredi (tab. €. 9):
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Vypodtovy o Predikcia La Vzdialenost Vietor Pozadie | Posudzovana
bod Obytna zéna (dB) vet. parku Kc Ko Lra
(m) (dB) (dB) (dB)
Variant 2
A Horné Saliby - HruSov 28,5 2020 +6,1 +3,0 37,6
B Horné Saliby - HruSov 27,9 2140 +6,4 +3,0 37,3
C Dolné Saliby 26,1 2480 +7,2 +3,0 36,3
D Dolné Saliby 25,3 2700 +7,8 +3,0 36,1
E Kralov Brod - sever 31,6 1450 +4.6 +3,0 39,2
F Kralov Brod - stred 29,7 1650 +51 +3,0 37,8
G Kralov Brod - juh 27,4 1980 +6,0 +3,0 36,4
H Kralov Brod - Slovenské Pole 30,4 1830 +5,6 +3,0 39,0
Variant 3

A Horné Saliby - Hrusov 28,9 1790 +5,5 +3,0 37,4
B Horné Saliby - Hrusov 28,3 1860 +5,7 +3,0 37,0
C Dolné Saliby 26,4 2200 +6,5 +3,0 35,9
D Dolné Saliby 25,6 2350 +6,9 +3,0 35,5
E Kralov Brod - sever 31,8 1450 +4,6 +3,0 39,4
F Kralov Brod - stred 30,1 1650 +5,1 +3,0 38,2
G Kralov Brod - juh 27,7 1980 +6,0 +3,0 36,7
H Kralov Brod - Slovenské Pole 30,8 1830 +5,6 +3,0 39,4

Tab.9 Vyjadrenie predikovanych hladin hluku pri najnepriaznivej$ej zhode faktorov prostredia

7. Vplyv vystavby veterného parku na okolie

PocCas vystavby mozno ocakavat zvySenie hluku, prasnosti aznecistenie ovzdusia
spbsobené pohybom stavebnych mechanizmov v priestore staveniska. Tento vplyv v§ak bude
obmedzeny na priestor stavby a ¢asovo obmedzeny na dobu vystavby, predov8etkym v ¢ase
terénnych Uprav a vystavby technickej infrastruktury.

Je v8eobecne zname, Ze hluk v okoli stavebnych strojov v €innosti dosahuje pomerne
vysoké hladiny. Dynamika hluku je vysoka, hluk ma vyrazne premenny, ¢asto az impulzovy
charakter podla druhu vykonavanej operacie a technologie, napr. bagrovanie, sypanie Strku,
pluhovanie, zhutfiovanie, nakladanie a pod. Predpoklada sa aj superpozicia jednotlivych zdrojov
hluku, t.j. suc¢inna technolégia niekolkych strojov naraz. Hodnotenie narastu hlukovej hladiny je
preto zavislé od organizacie vystavby, rozsahu nasadenia stavebnej techniky a dizky &innosti.
Zaroven do toho vstupuje aj poloha vykonavanej stavebnej €innosti v rieSenom Uzemi. Presné
uréenie narastu hlukovej hladiny je tak mozné odhadnut az po spracovani harmonogramu
organizacie prace pri vystavbe.
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V zmysle Vyhl. MZ SR €. 549/2007 Z.z. sa pri stavebnej €innosti v pracovnych drioch od
7% do 21°° hod a v sobotu od 8°°do 13% hod hluk v blizkom okoli posudzuje hodnotiacou hladinou
pri pouziti korekcie -10 dB. Z toho dévodu sa doporuduje zasobovanie stavby a hlu¢né operacie
(najméa zemné a betonarske prace) vykonavat len vo vyssie uvedenom ¢asovom rozpati v ramci
pracovnej zmeny. Trasovanie dopravy nakladnych vozidiel a stavebnych strojov je potrebné riesit
mimo obytné &asti dotknutych obci. Zaroven sa doporuéuje vhodnym spésobom vopred oznamit
obyvatefom v okolitych budovach umysel vykonavat extrémne hluéné operacie.

8. Zhrnutie a zaver

Pre posudzovanie vplyvu hluku v obytnej zéne od navrhovanej veternej elektrarne sa
vybrali body na okraji obytnych zén, ktoré predstavuju vonkajsie chranené prostredie podla tab.
€. 1. V tychto bodoch je vplyv navrhovanej €innosti objektivne najvyraznejsi a subjektivne najviac
vnimatelny. Posudzovanie bolo vykonané pre najnepriaznivejSiu zhodu vSetkych faktorov, ktoré
ovplyvnuju Sirenie hluku vo vonkajSom prostredi.

Nulty variant — Z hladiska akustického posudzovania nie je mozné kumulovat’ hluk
z dopravy a hluk z inych zdrojov, nakolko Vyhl. MZ SR ¢€.549/2007 Z.z. oddeluje tieto skupiny
zdrojov a pre kazdu je stanovena pripustna hladina osobitne. Kumulaciou by nebolo potom
mozné hladiny hluku vyhodnotit vo vztahu k pripustnym hodnotam. Scitanie ekvivalentnych
hladin premenného hluku z pripadnej dopravy a ustaleného hluku z veternych elektrarni tiez
nevypoveda o ruSivom charaktere, ktory by sa mal teoreticky najviac prejavit v no¢nej dobe
v tichych® intervaloch cestnej dopravy.

Namerané hladiny hluku v kontrolnych bodoch pri rychlosti vetra do 5 m.s™ nepresahuju
pripustné limity pre dennu a vecernu dobu. Hladinu hluku v ,tichych® intervaloch popisanu
veli€inou Lago je mozné vztiahnut na no¢nu dobu a tato hodnota rovnako nepresahuje pripustny
limit pre referenény interval noc. Tvar frekvenéného spektra poukazuje na dominantnu prevahu
nizkych frekvencii v meranom hlukovom pozadi. Analyza nizkofrekvenéného hluku a infrazvuku
preukazala, Zze namerané hladiny akustického tlaku klesaju pod hranicu ,vnimatelnosti“ uz pri
frekvenciach nizsich ako 25 Hz (napr. pri 10 Hz je hladina infrazvuku na urovni 57 - 68 dB). Tento
infrazvuk vznika napr. obtekanim vzduchu okolo stromov, budov a elektrickych stoziarov, ktoré
sa v hodnotenom uUzemi nachadzaju, v pripade blizkosti frekventovanejSich komunikacii je
zdrojom infrazvuku spravidla cestna doprava.

Navrhovana ¢&innost’ - hladiny hluku predikované v kontrolnych bodoch Uzemia po
realizacii navrhovaného veterného parku preukazuju dominantné postavenie prevazne strednych
frekvencii, €o je désledkom relativne velkej vzdialenosti kontrolnych bodov od zdroja hluku. Pri
tychto vzdialenostiach su vysokofrekvenéné zlozky hluku takmer Uplne pohlcované prostredim.

Akusticky vykon veternych elektrarni rastie s rychlostou vetra v rozsahu 95 — 107 dB(A),
teda medzi spustenim turbiny a jej maximalnym vykonom je rozdiel cca 12 dB. Predikciou zistené
imisné hladiny hluku z prevadzky veterného parku nepresahujua pripustné hodnoty hluku
V najviac exponovanej obytnej zéne obci v rie§enom Uzemi v ziadnom referenénom intervale den,
vecer a noc ani pri maximalnom vykone veternych turbin. Z toho dévodu nie je nutné navrhovat
Ziadne protihlukové opatrenia v suvislosti s prevadzkou veterného parku.

V etape vystavby mozno ocakavat zvySenie hluku, prasnosti a znecistenie ovzdusia
spdsobené pohybom stavebnych mechanizmov v priestore staveniska. Tento vplyv vSak bude
obmedzeny na priestor stavby a ¢asovo obmedzeny na dobu vystavby, predovsetkym v ¢ase
terénnych uprav a zemnych prac. V zmysle Vyhl. MZ SR €. 549/2007 Z.z. sa pri stavebnej €innosti
v pracovnych dnoch od 7% do 21% hod a v sobotu od 8% do 13% hod hluk v blizkom okoli
posudzuje hodnotiacou hladinou pri pouziti korekcie - 10 dB. V tomto pripade by ekvivalentna
denna hlukova zataz od stavebnych mechanizmov v najbliz§om jestvujucom obytnom prostredi
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a v uvedenom ¢asovom intervale nemala presiahnut hladinu hluku 60 dB. Hluéné stavebné
¢innosti sa odporu€a vykonavat len po¢as pracovného tyzdna v ¢asovom horizonte od 7:00 do
21:00 hod., pripadne v sobotu od 8:00 do 13:00 hod. V pripade extrémne hluénych operacii je
vhodné vopred informovat’ obyvatelov dotknutych obci.

Uroven celkovej hladiny hluku po zohladneni stbehu najnepriaznivejich faktorov je
najvacsia na severnom okraji obce Kralov Brod, resp. jej miestnej €asti Slovenské pole. Subeh
najnepriaznivejSich faktorov predstavuje prispevok k zakladnej predikovanej hladine hluku
v rozsahu cca 7 az 10 dB. Do celkovej hladiny hluku sa samozrejme nezapocitavaju nahodné
alebo ob&asné zvukové udalosti, akymi su napriklad polnohospodarska €innost, sezénne prace
v zahradach, domace zvierata a pod.

Nizkofrekvenény hluk a infrazvuk - V technickej dokumentacii veterného parku nie su
uvadzané udaje o emisiach infrazvuku. Tieto udaje sa daju odhadnut z priebehu frekvenénych
spektier v oblasti nizkofrekvenéného hluku. Vnimatelnost infrazvuku pri 10 Hz je na urovni
akustického tlaku 95 dB. Predikované hodnoty vychadzajuce z frekvenéného spektra zdroja hluku
na obr. 4 uz nie su hodnotitelné pod nizSou frekvenciou ako 125 Hz (tab. 8). Veterna elektraren
teda v mieste najblizSieho chraneného prostredia produkuje zanedbatelny hluk v pasmach pod
40 Hz (nizkofrekvenény zvuk a infrazvuk), hladiny infrazvuku v obytnej zéne prilahlych obci sa
budu pohybovat’ hlboko pod prahom vnimatelnosti.

Ultrazvuk - veterna elektrarefi nedisponuje zariadenim, ktoré by mohlo emitovat
mechanicky hluk s frekvenénymi zlozkami nad 20 kHz. Aerodynamicky hluk, subjektivne vnimany
aj ako ,svistanie“ listov rotora, predstavuje hluk s prevahou strednych a nizSich frekvencii.
Frekvencna krivka akustického vykonu (Lw) namerana pre posudzovany typ veternej elektrarne
tiez vykazuje klesajuci trend smerom k vysokym frekvenciam. Potvrdzuje to aj skutoénost, Ze
vysokofrekvenény charakter hluku a ultrazvuk sa objektive nepozoroval pri Ziadnej doteraz
prevadzkovanej elektrarni. Na zaklade vyssie uvedenych faktov je mozné formulovat’ nasledovny
zaver. Veterna elektraren neprodukuje hluk v pasme nad 20 kHz (ultrazvuk).

Monoténnost_hluku - charakter hluku z veternej elektrarne ma ustaleny charakter, pri
ktorom sa mdze vyskytnut dominantnost niektorého frekvenéného pasma. Podla technickej
dokumentacie pri VE typ Vestas Enventus V172-7.2MW nezistil jeho ténovy charakter.

Porovnanie variantov - predikcia hluku poukazuje na minimalne vplyvy hluku na Zivotné
prostredie v zavislosti od variantného rieSenia. Variant 2 vykazuje o nie€o nizsi vplyv na hlukové
pomery v exponovanych ¢astiach prilahlych obytnych zén obce Kralov Brod. Objektivne su
variantné rozdiely predikovanych imisnych hladin A akustického tlaku v posudzovanych bodoch
obytnych zén pod urovnou neistoty bezného merania hluku v 1. triede presnosti.

Zaver - vplyv prevadzky veternej elektrarne v najviac exponovanych okrajovych &astiach
obci na subjektivne vnimanie hluku je takmer zanedbatelny. Na zaklade vysledkov tejto Studie je
mozné konstatovat, ze prevadzka veterného parku signifikantne neovplyvni jestvujuce hlukové
pomery dotknutej obytnej zény v rieSenom Uzemi ako v pocutelnej oblasti, tak aj v okrajovych
pasmach frekvenéného spektra.

Pre ucel vydania stanoviska organom verejného zdravia po uvedeni veterného parku do
skusobnej prevadzky sa doporuéuje objektivizacia hluku z jeho pésobenia na prifahlu obytnu
zbnu v najviac exponovanom bode E obce Kralov Brod a v bode H miestnej €asti Slovenské pole.

Enrlconst

956 12 P
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20.3.2025 Ing. Vladimir Plaskon
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Veterné elektrarne (VE) st v ¢ase prevadzky zdrojom optickych emisii. Tie mézu byt
rozneho charakteru a intenzity. Jednym z najvyznamnejsich je tzv. efekt blikajuceho
tiena (shadow flicker). Ide o opticky jav, ktory vznika pri prieniku viditelného Ziarenia zo
silného svetelného zdroja (najma slnka) cez otacajlce sa listy rotora VE smerom k po-
zorovatelovi. Vplyv tohto efektu je vztahovany k faktoru pohody obyvatelstva.

Predlozeny dokument analyzuje vplyv efektu blikajdceho tiena (shadow flicker) na Gze-
mie dotknuté prevadzkou navrhovaného Veterného parku Sziget.

Cielom analyzy je identifikovat dopady efektu blikajuceho tiena spdsobeného navrho-
vanym veternym parkom na dotknuté Uzemie pocas kalendarneho roka a navrhnut
opatrenia na jeho eliminaciu.

Ucelom navrhovanej ¢&innosti je vyroba elektrickej energie z obnovitelnych zdrojov
energie vo veternych elektrarnach a jej dodavka do elektrizacnej sUstavy SR. Zamer
navrhovanej ¢innosti pocita s vyuzitim trojlistovych VE s menovitym vykonom 7,2 MWe
v dvoch variantoch - Variant 2 a Variant 3, s priemerom listov rotora 172 ¢ m, s vyskou
stoziara 175 m a celkovou vyskou elektrarne maximalne 260 m. Kazda z elektrarni ma
vlastnu trafostanicu 22/0,69 kV umiestnent v gondole veZe. Veterné elektrarne budd
medzi sebou prepojené podzemnym paralelnym elektrickym vedenim (VN 22 kV) do ve-
terného parku.

Lokalita planovanej vystavby veterného parku je situovana v Trnavskom samosprav-
nom kraji, v okrese Galanta, v katastralnom uzemi obce Dolné Saliby, v nadmorskej
vyske 109,17 - 111,0 m n. m. Dotknuté Uzemie je z prevaznej vacsiny v sucasnosti vyuzi-
vané pre polnohospodarsku vyrobu.

Najbliz&iu obytnd zénu tvoria okraje obci Dolné Saliby, Tomasikovo, Kralov Brod, Ziha-

rec a TeSedikovo, resp. osad umiestnenych vich katastralnych tuzemiach, vSetky vo
vzdialenosti viac ako 1 000 m od najblizSej veternej elektrarne.

Navrhovana cinnost je predkladana v dvoch variantoch (Variant 2 a Variant 3), ktoré
predpokladaju vystavbu a prevadzku veterného parku s poctom 8 veternych elektrarni.
Jednotlivé varianty sa liSia umiestnenim veternych elektrarni.

Informacie o priestorovom a vyskovom usporiadani veternych elektrarni v jednotlivych
variantoch st znazornené v nasledujucich tabulkach.

Analyza optickych emisii navrhovaného Veterného parku Sziget
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Tabulka 1: Priestorové a vyskové usporiadanie veternych elektrarni vo Variante 2

48°04'44,03"

VT1 109,9 175,0 172,0 260,0 369,9
17°46'50,50"
48°04'30,81"

' 1 17 172 2 7

VIZ | s s 0,5 5,0 0 60,0 370,5
48°04'24,40"

VT3 111,0 175,0 172,0 260,0 371,0
17°46'36,06"
48°04'08,96"

VTG | 5o 08 110,0 175,0 172,0 260,0 370,0
1890359 60"

VTS5 8°03'59,60 109,5 175,0 172,0 260,0 369,5
17°46'30,10"

T | 480421y 109,1 175,0 172,0 260,0 369,1
17°48'05,86" ' ' ' ' '
48°04'27,77"

' 109,1 17 172 2 269,1

VI7 | eiras g5 09, 5,0 0 60,0 69,
48°03'56,20"

VT8 110,8 175,0 172,0 260,0 270,8
17°48'02,25"
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Tabulka 2: Priestorové a vyskové usporiadanie veternych elektrarni vo Variante 3

48°04'53,62"

VT1 109,8 175,0 172,0 260,0 369,8
17°46'57,24"
48°04'30,81"

' 1 17 172 2 7

VIZ | s s 0,5 5,0 0 60,0 370,5
48°04'24,40"

VT3 111,0 175,0 172,0 260,0 371,0
17°46'36,06"
48°04'08,96"

VTG | 5o 08 110,0 175,0 172,0 260,0 370,0
1890359 60"

VTS5 8°03'59,60 109,5 175,0 172,0 260,0 369,5
17°46'30,10"

T | 480421y 109,1 175,0 172,0 260,0 369,1
17°48'05,86" ' ' ' ' '
48°04'07,97"

' 111 17 172 2 7

L I 0 5,0 0 60,0 370,0
48°03'56,20"

VT8 110,8 175,0 172,0 260,0 270,8
17°48'02,25"

3 Analyza

Efekt blikajuceho tiena je pomerne vyraznym vplyvom na zivotné prostredie v okoli ve-
ternej elektrarne. Za idealnych podmienok dokaze veterna elektraren vrhnut tien az
4 500 m dlhy. Suvislost medzi efektom blikajiceho tiena spésobenym veternymi elek-
trarnami a ucinkami na ludské zdravie bol v minulosti diskutovanou témou.

Niektoré studie v minulosti naznacovali, Ze blikanie svetla a tienov spdsobené prevadz-
kou veternych elektrarni predstavuje potencialne riziko vyvolania fotosenzitivnych za-
chvatov', pricom je potrebné zddraznit, Ze v tomto obdobi (okolo roku 2008) boli pou-
Zivané odlisné, vysoko otackové veterné elektrarne.

V roku 2011 vSak Ministerstvo energetiky a zmeny klimy Spojeného kralovstva vo svojej
sprave Update Shadow Flicker Evidence Base dospelo k zaveru, ze ., Pokial'ide o dcinky
na zdravie a obtaZovanie efektom blikajuceho tiena, usudzuje sa, Ze frekvencia blikania

TWind turbines, flicker, and photosensitive epilepsy: Characterizing the flashing that may precipitate sei-
zures and optimizing guidelines to prevent them, Harding et. al, 2008

Potential of wind turbines to elicit seizures under various meteorological conditions, Smedley et. al, 2010

Analyza optickych emisii navrhovaného Veterného parku Sziget Strana 5
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spbsobena rotaciou veternej turbiny by nemala predstavovat vyznamné riziko pre zdra-
vie."?

Napriek takymto zaverom iné spravy uvadzaju, ze aj ked je nepravdepodobné, ze by
blikanie svetla a tiena z veternych elektrarni viedlo k riziku fotoindukovanej epilepsie,
stale existuje potencial pre obtazovanie a vyrusovanie, ¢o vedie k stresu.?

Na Slovensku v sucasnosti neexistuju pravne ani technické normy, ktoré by sa venovali
uvedenému optickému vplyvu veternych elektrarni na Zivotné prostredie, preto suv na-
sledujucej Casti uvedené pristupy v inych krajinach.

Efekt blikajuceho tiena, v anglickej literatire oznacovany ako ,.shadow flicker”, mo-
Zzeme definovat ako ,efekt slnka” (nachadzajuceho sa nizko nad horizontom), ktoré
svieti cez rotujlce lopatky veternej elektrarne a vrha pohybujdci sa tien. Tento efekt je
vnimany ako . blikanie / mihotanie kvoli rotujucim lopatkam, ktoré opakovane vrhaju
tien. Aj ked'v mnohych pripadoch dochadza k blikaniu tieriov len niekolko hodin v roku,
moZe to potencialne obtaZovat majitelov domov v tesnej blizkosti turbin” 4

V nemeckej literatlre je tento efekt oznacovany ako ..Periodischer Schattenwurf”, co
je mozné prelozit ako periodické tienenie, a je definovany ako ,.opakujuce sa tienenie
priameho slnecného Ziarenia listami rotora veternej elektrarne. Vrhanie tiena zavisi od
poveternostnych podmienok, smeru vetra, polohy slnka a prevadzkovych hodin sys-
temu.”

Pod pojmom ,Lichtblitze (Disco-Effekte)”, ktory je do slovenciny prekladany ako stro-
boskopicky efekt, sa rozumeju periodické odrazy slnecného svetla vznikajice na listoch
rotora. Zavisia od Urovne lesku povrchu rotora a odrazivosti zvolenej farby.®

V podmienkach Ceskej republiky su prislichajice pojmy definované v ¢eskych technic-
kych norméch (CSN). Podla byvalej CSN 360000 ,Svételné technické nazvoslovi” sa pod
stroboskopickym efektom mysli opticky klam, pri ktorom sa pravidelne pohybujuci
predmet pohybuje zdanlivo inou rychlostou ako skutocnou a pripadne sa zastavi.

CSN EN 12665 ,Svétlo a osvétleni - Zakladni terminy a kritéria pro stanoveni poZa-
davkl na osvétleni” uvadza, Ze stroboskopickym javom je zdanlivd zmena pohybu alebo
vzhladu pohybujucich sa objektov pri ich osvetleni svetlom menlivej intenzity.

Zo sucasnych ¢eskych noriem su pouzitelné nasledujice terminy:

Flicker podla CSN IEC 50 (845) je subjektivny dojem nestalosti vnemu spdsobeny sve-
telnym podnetom, ktorého jas alebo spektralne zloZenie koliSe.

2 Update of UK Shadow Flicker evidence base, Department of Energy & Climate Change, 2011

3 Copes, R. and K. Rideout. Wind Turbines and Health: A Review of Evidence. Ontario Agency for Health
Protection and Promotion 2009; a Minnesota Department of Health (MDH]): Public Health Impacts of Wind
Turbines, 2009

4 Wind energy projects and shadow flicker - https://windexchange.energy.gov/projects/shadow-flicker

5 Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windkraftanlagen Aktualisie-
rung 2019 (WKA-Schattenwurfhinweise)
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= Mihani svétla - flicker (blikanie / mihotanie svetla) podla CSN EN 12665 .Svétlo
a osvétleni - Zakladni terminy a kritéria pro stanoveni pozadavku na osvétleni” je sub-
jektivny dojem nestalosti zrakového vnemu sposobeny svetelnym podnetom, ktorého
jas alebo spektralne zloZzenie kolise.¢

9
S

o

¢

Z uvedenych definicii je zrejmé, Ze nazov stroboskopicky efekt v suvislosti s efektom
blikajuceho tiena sposobeného veternymi elektrarnami nie je celkom presny. Termin
blikanie / mihotanie svetla / tiena, anglicky shadow flicker, ovela lepSie vyjadruje pod-
statu nestalosti zrakového vnemu sposobenu prevadzkou veternych elektrarni.

Obrazok 1: llustracia vzniku efektu blikajuceho tiena?’

DISTANCE—————

Pri starsich typoch veternych elektrarni dochadzalo v minulosti aj k odrazaniu slnec-
ného svetla od otacajlcich sa listov rotora a zablesky obtazovali obyvatelov okolia. Na-
sledne zacali vyrobcovia veternych elektrarni aplikovat matné natery a staznosti na
stroboskopicky (disco) efekt pominuli.

Faktory, ktoré ovplyvinuju vznik a velkost efektu blikajuceho tiena VE su:
= prevladajlci smer vetra a nasledné umiestnenie rotujlcej lopatky,
= vyska veternych elektrarni a priemer rotora,
« rychlost otacania,
= vzdialenost medzi VE a subjektom,

= vegetacia, zvlast pri nizkych vyskach slnka,

¢ Posouzeni flicker efektu Vétrné elektrarny Divéi Hrad, Regionalni centrum ElA s.r.o., 2014

7 https://www.energy.gov/eere/wind/articles/living-wind-energys-shadow
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vyska slnka nad horizontom, smer slnka a doba, pocas ktorej sa slnko nachadza nizko
nad horizontom, pretoze nizky uhol vzime ma schopnost produkovat dlhé tiene
a ovplyvnit viac objektov po dlhSiu dobu,

pocet jasnych dni,

orientacia posudzovaného objektu a jeho vnutorna dispozicia, ktord ma vplyv na vyskyt
a silu efektu vo vnatornom priestore.

Na Slovensku v sucasnosti nie je hodnotenie efektu blikajuceho tiena formalne ani ob-
sahovo upravené zavaznou pravnou normou alebo technickou normou a nie su stano-
vené ani hygienické normy na urcovanie a hodnotenie optickych emisii veternych elek-
trarni.

V celosvetovom meradle boli v niekolkych krajinach identifikované narodné usmerne-
nia na vyhodnotenie a posudenie potencialnych vplyvov suvisiacich s efektom blikaju-
ceho tiena VE. KedZe intenzita tohto efektu je ovplyvnena uhlom slnka pri horizonte,
vplyv efektu sa povaZuje za relevantnejSi vo vyssSich zemepisnych Sirkach, ¢o vedie se-
verne a juzne situované krajiny k zavadzaniu Specifickych technickych pokynov.

Tabulka 3: Relevantné narodné standardy

Communities and Local Gover-
nment (March 2012)

National Planning Policy Frame-
work

UK Government Department for
Communities and Local Gover-
nment (July 2013) Planning
practice guidance for renewable
and low carbon energy

Krajina Podklad Relevantné informacie
Planning for Renewable Energy - e Bolo preukazané, zZe efekt
A companion guide to PPS22 - Of- blikajuceho tiena sa vysky-
fice of the Deputy Prime Minister tuje iba do vzdialenosti 10-
2004 nasobku priemeru rotora
Onshore Wind Energy Planning od elektrarne.
Conditions Guidance notes - Re- e Efekt blikajuceho tiena sa
newables Advisory Board and vyskytuje iba vo vnutri bu-
BERR 2007 dov, kde sa blikanie obja-

. UK Government Department for vuje cez Uzky otvor okna.
Anglicko

Severné irsko

Best Practice Guidance to Plan-
ning Policy Statement 18 ‘Rene-
wable Energy’ - Northern Ireland
Department of the Environment
2009

e Efektu blikajuceho tiena sa
vyskytuje iba vo vnutri bu-
dov, kde sa blikanie obja-
vuje cez Uzky otvor okna.

e Potencial efektu blikaju-
ceho tiena vo vzdialenosti
vacsej ako 10-nasobok
priemeru rotora je velmi
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Krajina

Podklad

Relevantné informacie

nizky.

e Odporuca sa, aby posobe-
nie efektu blikajuceho
tiena na dotknuté budovy

a kancelarie nepresiahlo
30 hodin roc¢ne.

irsko

Ireland Government Department
of Environment (2013) Wind
energy Development

Guidelines

e Efekt blikajuceho tiena sa
vyskytuje iba vo vnutri bu-
dov, kde sa blikanie obja-
vuje cez Uzky otvor okna.

e Potencial efektu blikaju-
ceho tiefa vo vzdialenosti
vacsej ako 10-nasobok
priemeru rotora je velmi
nizky.

e Odporuca sa, aby posobe-
nie efektu blikajuceho tiena
na dotknuté budovy a kan-
celarie nepresiahlo 30 ho-
din rocne.

Nemecko

Hinweise zur Ermittlung und
Beurteilung der optischen Immis-
sionen von Windkraftanlagen Ak-
tualisierung 2019 (WKA-Schatten-
wurfhinweise)

e Najhorsi scenar obme-
dzeny na maximalne 30 ho-
din rocne a 30 minut
denne.

e Realny scenar obmedzeny
na 8 hodin rocne.

Dansko

Danish Government - Miljgminis-
teriet Naturstyrelsen (2015) Vej-
ledning om planlaegning for og
tilladelse til opstilling af vindmgl-
ler, 19-20

e Realny scenar: 10 hodin
rocne.

Holandsko

Nederlandse overheid - Ministe-
rie van Volkshuisvesting, Ruimte-
lijke Ordening en Milieubeheer
(2017) Regeling algemene regels
voor inrichtingen milieubeheer,
Art. 3.12

e Veterna elektraren musi
byt vybavena automatickym
systémom riadenia efektu
blikajuceho tiena, ktory
zastavi turbinu, ak sa na
citlivych receptoroch
vyskytne efekt blikajuceho
tiena a vzdialenost medzi
turbinou a citlivym
receptorom je mensia ako
12-ndsobok priemeru
rotora a ak sa v priemere
vyskytne efekt blikajuceho
tiena viac ako 17 dni v roku,
viac ako 20 mindt denne.

e Receptory ako napriklad
kancelarske budovy nie su
mapované ako citlivé re-
ceptory.
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Krajina Podklad Relevantné informacie
Environment Protection and Heri- | e  Najhorsi scenar obme-
tage Council (EPHC] (2010) Natio- dzeny na maximalne 30 ho-
nal Wind Farm din rocne.

L) Development Guidelines e Bezdenného limitu.
Australia

e Realny scenar: 10 hodin
ro¢ne (iba v pripade, Ze naj-
horsi scenar prekroci
30 hodin denne).

Natural Forces Wind Inc. (June e Najhorsi scenadr obme-

Kanada 2013) Gaetz Brook Wind Farm dzeny na maximalne 30 ho-
Shadow Flicker Assessment Re- din rocne a 30 minut
port denne.
National Association of Regula- e Najhorsi scenar obme-
tory Utility Commissioners (NA- dzeny na maximalne 30 ho-
RUC) Grants & Research Depar- din rocne a 30 minut

USA tment (January 2012) Wind denne.

Energy & Windfarm Siting and
Zoning Best Practices and Gui-
dance for States

Vacsina z vyssie uvedenych krajin zaloZila svoje predpisy na nemeckej smernici , Hin-
weise zur Ermittlung und Beurteilung der optischen Immissionen von Windkraftan-
lagen Aktualisierung 2019 (WKA-Schattenwurfhinweise)” (Odporucania pre identifika-
ciu a hodnotenie optickych emisii veternych turbin) sformulovanej tak, aby splfala
kritérid "Bundes-Immissionsschutzgesetz - BImSchG" (Nemeckeho federalneho
emisneho zakona).8 KedZe na Slovensku v sucasnosti nie je hodnotenie efektu blikaju-
ceho tiena formalne ani obsahovo upravené zavaznou pravnou normou alebo technic-
kou normou aj v tejto analyze povazujeme podmienky, za ktorych dochadza k efektu
blikajuceho tiena hodnoty uvedené v nemeckej smernici:

slnko je minimalne 3 ° nad obzorom,
lopatky VE zakryvaju minimalne 20 % slnecného kotuca.

V analyze potom sledujeme mieru vyznamnosti vplyvu efektu blikajuceho tiefna. Podla
vyssSie uvedenej nemeckej normy sa vplyv efektu blikajuceho tiena povazuje za natolko
vyznamny, Ze sa odporuca urobit detailnu stadiu (resp. prijat opatrenia na redukciu
vplyvu), pokial v jednotlivych sledovanych bodoch (receptoroch) prekracuje nasle-
dovné medzné hodnoty:

vplyv efektu blikajuceho tiena je viac ako 30 hodin rocne, viac ako 30 minut denne
alebo viac ako 30 dni v roku.

Prianalyze efektu blikajuceho tiena bola pocitana teoreticky najvySsia mozna doba, po-
Cas ktorej vdanom mieste posobenie tohto javu hrozi, tzv. .najhorsi scenar” (worst

8 Canadon Leon Windfarm, Annex D Shadow Flicker Assessment, 2019
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case scenario). To znamena, Ze okrem iného sa nezohladfoval vyskyt oblacnosti, dre-
vin, stromoradi a pripadnych inych prekazok a taktiez sa predpokladalo, ze okna dot-
knutych budov sU nasmerované kolmo na veternu elektraren a Ze veterné elektrarne
budl neustale v prevadzke (idealne poveternostné podmienky). Topografia terénu (re-
liéf) je v tomto pripade zohladfiovana.

Modelovanie, vypocet a grafické znazornenie vplyvu efektu blikajuceho tiena bolo vy-
pracované pouzitim programu windPro verzia 4.0.552 vo variantoch 2 a 3 pre navrho-
vanu technoldgiu VESTAS V172-7,2-7 200 (172 diameter / 175 hub height).

Pri vypocte predpokladu vrhania tiena jednotlivych navrhovanych veternych elektrarni
na najblizSie okolité obytné subory v obciach Dolné Saliby, TomasSikovo, Kralov Brod,
Ziharec a Tegedikovo, resp. osad umiestnenych vich katastralnych uzemiach, boli
vSetky vyssSie uvedené podmienky zapocitané do hodnotenia. Navrhovana cinnost bola
posudzovana v dvoch variantoch a vplyv efektu blikajuceho tiena bol posudzovany pre
13 receptorov oznacenych velkymi pismenami A az M pre kazdy variant samostatne:

A-SHO F-KB?2 K-J1

B-DS1 G-KB3 L-TO1
C-TE1 H- KB 4 M-T02
D-21 | -KBb5

E-KB1 J-SP1

Vzhladom na blizkost umiestnenia veternych elektrarni VTé a VT8 k obci Kralov Brod,
bolo v na okrajoch obytnej zastavby tejto obce umiestnenych az 5 receptorov (E-1).

Analyza optickych emisii navrhovaného Veterného parku Sziget
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Obrazok 2: Umiestnenie receptorov platné pre obidva navrhované varianty (umiestnenie
veternych elektrarni platné pre Variant 2)

Analyza optickych emisii navrhovaného Veterného parku Sziget Strana 12



o
RNING @@
5 Vysledky

Z vysledkov pocitacového modelovania efektu blikajuceho tiena navrhovanej cinnosti na
vybrané receptory boli pre jednotlivé varianty stanovené nasledujice hodnoty trvania
tohto efektu.

VARIANT 2

Tabulka 4: Vysledky vypoctov pre Variant 2

A SHO 0:00 0 0:00
B DS 1 0:00 0 0:00
& TE1 0:00 0 0:00
D Z1 0:00 0 0:00
E KB 1 0:00 0 0:00
F KB 2 37:37 100 0:27
G KB 3 18:19 68 0:25
H KB 4 11:36 39 0:23
| KB 5 17:43 52 0:27
J SP1 0:00 0 0:00
K J1 0:00 0 0:00
L TO0 1 0:00 0 0:00
M TO0 2 0:00 0 0:00

Vo Variante 2 budu v najhorsom pripade medzné hodnoty prekroc¢ené na 4 receptoroch:
n F-KB207:37 hodin v roku a 70 dni v roku,
« G-KB3o038dnivroku,
= H-KB4o9dnivroku,
=« |-KB5o022dnivroku.

Na ostatnych skimanych bodoch nebudu prekrocené odporucané limity podla nemec-
kej smernice ,Odporucania pre identifikaciu a hodnotenie optickych emisii veternych
turbin” (WKA-Schattenwurfhinweise) sformulovanej tak, aby spifiala kritéria Nemec-
kého federalneho emisného zakona (BImSchG]J.

Analyza optickych emisii navrhovaného Veterného parku Sziget Strana 13
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Obrazok 3: Grafické zobrazenie prekrocenia limitnych hodnat v hodinach za rok na jednotli-
vych receptoroch vo Variante 2 - limitné hodnoty st prekrocené v tzemiach

oznacenych cervenou a zltou farbou

Hours per year, worst case

Dolné Saliby

/
Tomasikovo

G
iy

L)
J 1 A
SP1

A
7 Jahodna

| o1-<100
10,0 - <30,0
30,0 - <100,0
100,0 - <=2 000,0

1366

Zihdrec

e
Z1

Obrazok 4: Grafické zobrazenie prekrocenia limitnych hodnét v dioch za rok na jednotlivych
receptoroch vo Variante 2 - limitné hodnoty su prekrocené v uzemiach oznace-

nych svetlo modrou, zelenou, ¢ervenou a Zltou farbou

N

Dolné Saliby

any
. Ds1

/
Tomasikovo

G
iy

L)
J 1 A
SP1

A
7 Jahodna

Shadow days per year, worst
case
1,0 - <15,0
15,0 - <30,0
30,0 - <60,0
60,0 - <120,0
120,0 - <240,0
240,0 - <=365,0

1366

Zihdrec

e
Z1
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Obrazok 5: Grafické zobrazenie prekrocenia limitnych hodnét v minutach za den na jednotli-
vych receptoroch vo Variante 2 - limitné hodnoty st prekrocené v tzemiach

oznacenych cervenou a zltou farbou

Analyza optickych emisii navrhovaného Veterného parku Sziget

1340 Max shadow minutes per day,
. worst case
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VARIANT 3

oSt

Tabulka 5: Vysledky vypoctov pre Variant 3

A SHO 0:00 0 0:00
B DS 1 0:00 0 0:00
C TE1 0:00 0 0:00
D Z1 0:00 0 0:00
E KB 1 0:00 0 0:00
F KB 2 37:36 100 0:27
G KB 3 18:19 68 0:25
H KB 4 11:36 39 0:23
| KB 5 17:42 52 0:27
J SP 1 0:00 0 0:00
K J1 0:00 0 0:00
L T01 0:00 0 0:00
M TO 2 0:00 0 0:00

Vo Variante 3 budu v najhorsom pripade medzné hodnoty prekrocené na 4 receptoroch:
s F-KB2o07:36 hodinvrokua 70 dni v roku,
= G-KB3038dnivroku,
=« H-KB4o9dnivroku,
=« |-KB5o022dnivroku.

Na ostatnych skimanych bodoch nebudu prekrocené odporucané limity podla nemec-
kej smernice ,,Odporucania pre identifikaciu a hodnotenie optickych emisii veternych
turbin” (WKA-Schattenwurfhinweise) sformulovanej tak, aby splfala kritéria Nemec-
kého federalneho emisného zdkona (BImSchG).
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Obrazok é: Grafické zobrazenie prekrocenia limitnych hodnat v hodinach za rok na jednotli-
vych receptoroch vo Variante 3 - limitné hodnoty st prekrocené v tzemiach

oznacenych cervenou a zltou farbou
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N\ Hours per year, worst case

1340
N 1 01-<10,0
10,0 - <30,0
Dolne Saliby
= 30,0 - <100,0
/4 100,0 - <=2 000,0

Ds1

J
Tomasikovo:

TO 1 A\ | P

1354
Zihdrec

v e
Z1
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Obrazok 7: Grafické zobrazenie prekrocenia limitnych hodnét v dioch za rok na jednotlivych
receptoroch vo Variante 3 - limitné hodnoty su prekrocené v uzemiach oznace-

nych svetlo modrou, zelenou, ¢ervenou a Zltou farbou

\ 240

1340
Shadow days per year, worst

Dolné Saliby case

any o / 1,0 - <15,0
DS1 f& 15,0 - <30,0
30,0 - <60,0
60,0 - <120,0
120,0 - <240,0
240,0 - <=365,0

J
Tomasikovo:

To1 1366

1354
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e
Z1
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Obrazok 8: Grafické zobrazenie prekrocenia limitnych hodnét v minutach za den na jednotli-
vych receptoroch vo Variante 3 - limitné hodnoty st prekrocené v tzemiach
oznacenych cervenou a Zltou farbou

Max shadow minutes per day,
worst case
Dolné Saliby 0,1-<10,0
10,0 - <30,0
O .
DS 1 30,0 - <60,0
®) 1 60,0 - <=1 440,0
SHO TE1 =
Tomatikovo Ak
© 1
TO 1
. A
3 s
TO 2 ke A O
A 4 7 A % o) ' 21
S : .
8 I IogKB XB1
i KEKB 4
.\-"‘ O
faodns~ J 1 Q
SP1

Podla vysledkov analyzy efektu blikajuceho tiena (shadow flicker) navrhovaného Veter-
ného parku Sziget prekracuje navrhovana c¢innost medzné hodnoty (30 hodin rocne,
30 minGt denne a maximalne 30 dni v roku)? stanovené v predlozenej analyze v jednot-
livych variantoch (V2 a V3], pre podmienky stanovené najhorsim scenarom (worst case
scenario), nasledovne:

Vo Variante 2 budd medzné hodnoty prekrocené na 4 receptoroch, pricom na jednom
z nich dochadza k prekroceniu dvoch medznych hodnot - poctu hodin v roku a poctu dni
v roku (F) a na troch z nich dochadza k jednej medznej hodnoty - dni v roku (G, H a I).

Vo Variante 3, rovnako ako vo Variante 2, budd medzné hodnoty prekrocené na 4 recep-
toroch, pricom na jednom z nich dochadza k prekroceniu dvoch medznych hodnot -
poctu hodin v roku a poctu dni v roku (F) a na troch z nich dochadza k jednej medznej
hodnoty - dni v roku (G, H a l). Vysledky vo Variante 3 st prakticky zhodné z vysledkami
vo Variante 2.

Z vysledkov analyzy efektu blikajuceho tiena (shadow flicker]) navrhovaného Veter-
ného parku Sziget vyplyva, Ze najvhodnejSim variantom je Variant 3, v ktorom je sice
ovplyvneny rovnaky pocet receptorov (4) ako vo Variante 2, no ovplyvnenie je o nieco
nizsie nez vo Variante 2.

? Medzné hodnoty stanovené v zmysle nemeckej smernice ., Hinweise zur Ermittlung und Beurteilung der
optischen Immissionen von Windkraftanlagen Aktualisierung 2019 (WKA-Schattenwurfhinweise]”
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VSetky ovplyvnené receptory sa nachadzaju na okrajoch obytnej zastavby obce Kralov
Brod, ich hustota v tejto obci bola navySena oproti inym lokalitdm pri priprave analyzy
optickych emisii vzhladom na blizkost umiestnenia veternych elektrarni V16 a VT8
a ocakavané negativne vplyvy na obytnu zastavbu v tejto obci.

Pri interpretacii vySSie uvedenych vysledkov je potrebné mat na pamati, Ze boli mode-
lované v podmienkach najhorsieho scenara (worst case scenario), t. j.:

nezohladnoval sa vyskyt oblacnosti,

nezohladnovala sa pritomnost drevin a stromoradi, pripadne inych prekazok medzi
veternymi elektrarnami a obytnymi budovami,

predpokladalo sa, Ze okna dotknutych budov si nasmerované kolmo na veternu elek-
traren,

predpokladalo sa, Ze veterné elektrarne budu neustale v prevadzke.

Vo faze realizacie, v skutocnych podmienkach, vacsina z tychto podmienok nebude na-
plnend. Skutocny vplyv efektu blikajuceho tiena (shadow flicker) navrhovaného Veter-

ného parku Sziget preto oCakavame vyrazne mensi, ako vychadza z vysledkov modelo-
vania.

Analyza optickych emisii navrhovaného Veterného parku Sziget
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Pred realizaciou navrhovanej ¢innosti je potrebné vykonat v oblastiach umiestnenia
ovplyvnenych receptorov podrobny terénny prieskum, pocas ktorého sa zmonitoruju
existujuce prekazky, ktoré mozu znizit vplyv efektu blikajuceho tiena oproti modelova-
nému stavu uvedenému v analyze. Pocas terénneho monitoringu je potrebné v celom
zaujmovom Uzemi identifikovat mozné citlivé body, resp. lokality a v pripade potreby
stanovit nové receptory a modelovat vplyv optickych emisii navrhovanej innosti.

Pocas prevadzky navrhovanej ¢innosti je potrebné v oblastiach umiestnenia ovplyvne-
nych receptorov implementovat zmiernujldce opatrenia, ako su vysadby drevinovej ve-
getacie s ucelom pretat liniu vyhladu na veternu elektraren z citlivych miest, instalacia
tieniacich zariadeni na oknach postihnutych budov s cielom obmedzit vplyv efektu bli-
kajuceho tiena na ich vnutorné priestory alebo odstavky VE pocas doby Ucinku efektu
blikajuceho tiena na zasiahnuté oblasti. Program ovladania elektrarne umoznuje také
nastavenie, ktoré pocas urcitej dennej doby, kedy dochadza k negativnym vplyvom
efektu blikajuceho tiena na zastavbu v okoli veternej elektrarne, umozni obmedzenie
cinnosti prislusnej veternej elektrarne. Tato technicka otazka je rieSend pomocou in-
Stalacie fotosenzorov na konkrétnych veternych elektrarfiach, ktoré nespliaju limity
a ktoré mozu byt v inkriminovanych ¢asovych intervaloch vyradené z prevadzky.

Presny rozpis dni a hodin, kedy dochadza k posobeniu efektu blikajuceho tiena, je po-
pisany pre kazdy receptor a pre kazdu veternu elektraren zvlast v prilohach k tejto ana-
lyzy.
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1. Vysledky modelovania efektu blikajiceho tiefa (shadow flicker) navrhovaného Ve-
terného parku Sziget pre Variant 2

2. Vysledky modelovania efektu blikajuceho tiena (shadow flicker) navrhovaného Ve-
terného parku Sziget pre Variant 3
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Project:

VP Sziget

Description:
Shadow Impact
Variant 2

BASIS - Project data overview

Calculation: VP Sziget V2
Country: Slovakia

Site center: Geo WGS84 East: 17°47'15,61" E  North: 48°05'07,70" N

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

5. 4. 2025 18:04/4.0.552

WTGs
Geo [deg,min,sec]-WGS84 WTG type
Longitude Latitude Z Row Valid Manufact. Type-generator Power, rated Rotor diameter Hub height
data/Description
[m] [kw] [m] [m]
v2_1 17°46'50,50" E 48°04'44,03" N 109,9 v2_1 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
v2_2 17°46'04,56" E 48°04'30,81" N 110,5v2_2 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
v2_3 17°46'36,06" E 48°04'24,40" N 111,0v2_3 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
v2_4 17°46'59,98" E 48°04'08,96" N 110,0 v2_4 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
v2_5 17°46'30,10" E 48°03'59,60" N 109,5v2_5 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
v2_6 17°48'05,86" E 48°04'21,59" N 109,1 v2_6 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
v2_7 17°47'36,85" E 48°04'27,77"N 109,1v2_7 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
v2_8 17°48'02,25" E 48°03'56,20" N 110,8 v2_8 New Yes VESTAS V172-7.2-7 200 7 200 172,0 175,0
Shadow receptor
Geo [deg,min,sec]-WGS84
Longitude Latitude Z Object name Orientation Length Height Height Angle
a.g.l.
[m] [°] [m]  [m] [m] [°]
DS 1 17°47'21,25" E 48°06'08,80" N 112,0 DS 1 180,0 1,0 1,0 1,0 90,0
J 1 17°42'44,05" E 48°03'13,36" N 112,6]1 180,0 1,0 1,0 1,0 90,0
KB 1 17°49'39,68" E 48°03'52,69" N 110,2 KB 1 180,0 1,0 1,0 1,0 90,0
KB 2 17°49'15,23" E 48°03'57,18" N 109,8 KB 2 180,0 1,0 1,0 1,0 90,0
KB 3 17°49'19,67" E 48°03'50,37" N 110,2 KB 3 180,0 1,0 1,0 1,0 90,0
KB 4 17°49'23,77" E 48°03'38,75" N 111,0 KB 4 180,0 1,0 1,0 1,0 90,0
KB 5 17°49'13,07" E 48°03'39,32" N 109,3 KB 5 180,0 1,0 1,0 1,0 90,0
SHO 17°46'19,45" E 48°05'47,62" N 111,3SH0 180,0 1,0 1,0 1,0 90,0
SP 1 17°47'23,92" E 48°03'01,95" N 110,0SP 1 180,0 1,0 1,0 1,0 90,0
TE 1 17°50'33,67" E 48°05'42,08"N 1119 TE 1 180,0 1,0 1,0 1,0 90,0
TO 1 17°42'01,81" E 48°04'44,40" N 112,6 TO 1 180,0 1,0 1,0 1,0 90,0
TO 2 17°44'23,41"E 48°04'19,16" N 111,4TO 2 180,0 1,0 1,0 1,0 90,0
Z1 17°52'17,26" E 48°04'07,56" N 109,871 180,0 1,0 1,0 1,0 90,0
BASIS - WTG distances
Calculation: VP Sziget V2
WTG distances = 7
z Nearest WTG z Horizontal Distance in % f 2
distance rotor diameters 3
[m] [m] [m]
v2_1 109,9 v2_3 111,0 676 3,9 /
v2_2 110,5 v2_3 111,0 682 4,0 /
v2 3 1110 v2 1 1099 676 3,9 A f
v2_4 110,0 v2_5 109,5 683 4,0 v2 1
v2_5  109,5 v2_4 110,0 683 4,0 i \
v2. 6 1091 v2_7 1091 630 3,7 v, A N
v2_7 1091 v2_6 1091 630 3,7 V2 3 V2 7y
v2_8 110,8 v2_6 109,1 788 4,6 - v2 6_\
Min 109,1 109,1 630 3,7 U \
Max 111,0 111,0 788 4,6 V2 4 o
A = 7/
v2 5 A
v2_ 8
(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
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Project: Description:

VP Sziget Shadow Impact
Variant 2

BASIS - Map

Calculation: VP Sziget V2

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

5. 4. 2025 18:04/4.0.552
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: A-SHO0
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:13
12| 07:35
| 16:14
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:28
| 16:30
24 | 07:27
| 16:31
25 | 07:26
| 16:33
26 | 07:25
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:41
6:14
7:42
6:12
7:44
6:10
| 17:45
| 06:08
| 17:47
| 06:06
| 17:48
| 06:04
| 17:50
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:19
6:21
9:20
6:19
9:22
6:17
9:23
6:15
9:25
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:32
6:03
9:33
6:01
9:35
5:59
9:36
5:58
9:38
5:56
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:44
9:48
5:43
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:25
0:03
5:24
0:05
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:12
5:15
0:13
5:13
0:14
5:12
0:16
5:11
0:17
5:09
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:04
0:23
5:03
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:55
0:34
4:54
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:51
0:39
4:51

£o
SN
oo

INIINININQ
N
=

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51

horobhOROorORO
RO Ruuunaaygan
NOPOWONONORF

0:49
4:55
0:48
4:56
0:48
4:57
0:47
4:58
0:46
4:59
0:46
5:00
0:45
5:01
0:44
5:02
0:44
5:03
0:43
5:04
0:42
5:05
0:41
5:06
0:40
5:07
0:39
5:08
0:38
5:09
0:37
5:10
0:36
5:12
0:35
5:13
0:33
5:14
0:32
5:15
0:31
5:17
0:30
5:18
0:29
5:19
0:27
5:20
0:26
484

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
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| August

5:22
0:24
5:23
0:23
5:24
0:22
5:25
0:20
5:27
0:19
5:28
0:17
5:29
0:16
5:31
0:14
5:32
0:12
5:33
0:11
5:35
0:09
5:36
0:07
5:37
0:06
5:39
0:04
5:40
0:02
5:42
0:00
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:50
5:51
9:48
5:52
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:45
7:18

6:31

6:25
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: B - DS 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:08
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:13
12| 07:35
| 16:14
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18 | 07:32
| 16:22
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:27
| 16:31
25 | 07:26
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:19
6:21
9:20
6:19
9:22
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:32
6:03
9:33
6:01
9:35
5:59
9:36
5:57
9:37
5:56
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:44
9:48
5:43
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:35
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:25
0:03
5:24
0:05
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:12
5:15
0:13
5:13
0:14
5:12
0:16
5:11
0:17
5:09
0:18
5:08
0:20
5:07
0:21
5:05
0:22
5:04
0:23
5:03
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:55
0:34
4:54
0:35
4:53
0:36
4:53
0:37
470
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| June

4:52
0:38
4:51
0:39
4:51
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SN
oo
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N
=

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

horobhOROorORO
RO Ruuunaaygan
NOPOWONONORF

0:49
4:55
0:48
4:56
0:48
4:57
0:47
4:58
0:46
4:59
0:46
5:00
0:45
5:01
0:44
5:02
0:43
5:03
0:43
5:04
0:42
5:05
0:41
5:06
0:40
5:07
0:39
5:08
0:38
5:09
0:37
5:10
0:36
5:12
0:35
5:13
0:33
5:14
0:32
5:15
0:31
5:16
0:30
5:18
0:28
5:19
0:27
5:20
0:26
484
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| August

5:21
0:24
5:23
0:23
5:24
0:22
5:25
0:20
5:27
0:19
5:28
0:17
5:29
0:15
5:31
0:14
5:32
0:12
5:33
0:11
5:35
0:09
5:36
0:07
5:37
0:06
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:50
5:51
9:48
5:52
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:45
7:18

6:31

6:25
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: C-TE 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:08
8] 07:36
| 16:09
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:14
13| 07:34
| 16:15
14 | 07:34
| 16:17
15 07:33
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18| 07:31
| 16:22
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:40
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:18
6:21
9:20
6:19
9:21
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:31
6:03
9:33
6:01
9:34
5:59
9:36
5:57
9:37
5:55
9:39
5:53
9:40
5:52
9:42
5:50
9:43
5:48
9:44
5:46
9:46
5:44

b
D
N

5:42
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:35
9:54
5:34
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:28
0:00
5:27
0:02
5:25
0:03
5:24
0:04
5:22
0:06
5:20
0:07
5:19
0:09
5:17
0:10
5:16
0:11
5:15
0:13
5:13
0:14
5:12
0:15
5:10
0:17
5:09
0:18
5:08
0:19
5:07
0:21
5:05
0:22
5:04
0:23
5:03
0:24
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:33
4:55
0:34
4:54
0:35
4:53
0:36
4:52
0:37
470
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| June

4:52
0:38
4:51
0:39
4:50

ONONONO

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

ehoOohoPrORO
Buhagnaoygadg
LWoONORORO

4:54
0:49
4:54

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w
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| August

5:21
0:24
5:23
0:23
5:24
0:21
5:25
0:20
5:26
0:18
5:28
0:17
5:29
0:15
5:30
0:14
5:32
0:12
5:33
0:10
5:35
0:09
5:36
0:07
5:37
0:05
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:58
5:44
9:57
5:45
9:55
5:47
9:53
5:48
9:51
5:49
9:49
5:51
9:47
5:52
9:46
5:54
9:44
5:55
9:42
5:56
9:40
5:58
9:38
5:59
9:36
6:00
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:44
| 18:28
| 06:46
| 18:26
| 06:47
| 18:24
| 06:49

7:45
7:18

6:30

6:25
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: D -7 1

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
7107:36
| 16:08
8] 07:36
| 16:09
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:14
13| 07:34
| 16:15
14 | 07:34
| 16:17
15 07:33
| 16:18
16 | 07:33
| 16:19
17| 07:32
| 16:21
18| 07:31
| 16:22
19 | 07:30
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:40
31 07:18
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:29
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
o q
- N
o~

6:25
9:17
6:23
9:18
6:21
9:20
6:19
9:21
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:28
6:07
9:30
6:05
9:31
6:03
9:33
6:01
9:34
5:59
9:36
5:57
9:37
5:55
9:39
5:53
9:40
5:52
9:41
5:50
9:43
5:48
9:44
5:46
9:46
5:44

b
D
N

5:42
9:49
5:40
9:50
5:39
9:51
5:37
9:53
5:35
9:54
5:33
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:28
0:00
5:27
0:01
5:25
0:03
5:24
0:04
5:22
0:06
5:20
0:07
5:19
0:08
5:17
0:10
5:16
0:11
5:15
0:12
5:13
0:14
5:12
0:15
5:10
0:16
5:09
0:18
5:08
0:19
5:06
0:20
5:05
0:22
5:04
0:23
5:03
0:24
5:02
0:25
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:32
4:55
0:33
4:54
0:34
4:53
0:35
4:52
0:36
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:37
4:51
0:38
4:50
0:39

ONONONO

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

ehohoroOhO
BBy adg
bWoNORORO

4:54
0:49
4:54

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:21
0:24
5:23
0:23
5:24
0:21
5:25
0:20
5:26
0:18
5:28
0:17
5:29
0:15
5:30
0:13
5:32
0:12
5:33
0:10
5:34
0:09
5:36
0:07
5:37
0:05
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:58
5:44
9:56
5:45
9:55
5:47
9:53
5:48
9:51
5:49
9:49
5:51
9:47
5:52
9:45
5:54
9:43
5:55
9:42
5:56
9:40
5:58
9:38
5:59
9:36
6:00
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:44
| 18:28
| 06:46
| 18:26
| 06:47
| 18:24
| 06:49

7:12

7:43
7:19

6:30
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: E - KB 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:08
8] 07:36
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:14
13| 07:34
| 16:16
14 | 07:34
| 16:17
15 07:33
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18| 07:31
| 16:22
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:40
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:18
6:21
9:20
6:19
9:21
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:31
6:03
9:33
6:01
9:34
5:59
9:36
5:57
9:37
5:55
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:44
5:46
9:46
5:44

b
D
N

5:42
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:35
9:54
5:34
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:25
0:03
5:24
0:04
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:11
5:15
0:13
5:13
0:14
5:12
0:15
5:11
0:17
5:09
0:18
5:08
0:19
5:07
0:21
5:05
0:22
5:04
0:23
5:03
0:24
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:32
4:55
0:34
4:54
0:35
4:53
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:51
0:39
4:51
0:39
4:50

INIINININQ
N
)

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

ehohoroOhO
BB naoygadg
bWoNONORO

4:54
0:49
4:55

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:21
0:24
5:23
0:23
5:24
0:21
5:25
0:20
5:27
0:18
5:28
0:17
5:29
0:15
5:31
0:14
5:32
0:12
5:33
0:10
5:35
0:09
5:36
0:07
5:37
0:05
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:58
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:49
5:51
9:47
5:52
9:46
5:54
9:44
5:55
9:42
5:56
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:47
| 18:24
| 06:49

7:45
7:18

6:30

6:25
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Project:

VP Sziget

Description:

VP Sziget

Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: F - KB 2
Assumptions for shadow calculations

Reference year for calendar 2024
The calculated times are "worst case" given by the following assumptions
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March | April
107:37 | 07:17 | 06:30 | 06:27
| 16:02 | 16:44 | 17:30 | 19:16
2107:37 | 07:16 | 06:28 | 06:25
| 16:03 | 16:45 | 17:31 | 19:17
3107:37 | 07:15 | 06:26 | 06:23
| 16:04 | 16:47 | 17:33 | 19:19
41 07:37 | 07:13 | 06:24 | 06:21
| 16:05 | 16:48 | 17:34 | 19:20
5107:37 | 07:12 | 06:22 | 06:19
| 16:06 | 16:50 | 17:36 | 19:21
6| 07:37 | 07:11 | 06:20 | 06:17
| 16:07 | 16:52 | 17:37 | 19:23
7 107:37 | 07:09 | 06:18 | 06:15
| 16:08 | 16:53 | 17:39 | 19:24
8] 07:36 | 07:08 | 06:16 | 06:13
| 16:10 | 16:55 | 17:40 | 19:26
9] 07:36 | 07:06 | 06:14 | 06:11
| 16:11 | 16:56 | 17:42 | 19:27
10 | 07:36 | 07:05 | 06:12 | 06:09
| 16:12 | 16:58 | 17:43 | 19:29
11 | 07:35 | 07:03 | 06:10 | 06:07
| 16:13 | 17:00 | 17:45 | 19:30
12 | 07:35 | 07:02 | 06:08 | 06:05
| 16:14 | 17:01 | 17:46 | 19:32
13 | 07:34 | 07:00 | 06:06 | 06:03
| 16:16 | 17:03 | 17:48 | 19:33
14 | 07:34 | 06:58 | 06:04 | 06:01
| 16:17 | 17:04 | 17:49 | 19:34
15 | 07:33 | 06:57 | 06:02 | 05:59
| 16:18 | 17:06 | 17:51 | 19:36
16 | 07:33 | 06:55 | 06:00 | 05:57
| 16:20 | 17:08 | 17:52 | 19:37
17 1 07:32 | 06:53 | 05:58 | 05:56
| 16:21 | 17:09 | 17:54 | 19:39
18 | 07:31 | 06:52 | 05:56 | 05:54
| 16:22 | 17:11 | 17:55 | 19:40
19 | 07:31 | 06:50 | 05:54 | 05:52
| 16:24 | 17:12 | 17:57 | 19:42
20 | 07:30 | 06:48 | 05:52 | 05:50
| 16:25 | 17:14 | 17:58 | 19:43
21| 07:29 | 06:46 | 05:50 | 05:48
| 16:27 | 17:16 | 18:00 | 19:44
22| 07:28 | 06:45 | 05:48 | 05:46
| 16:28 | 17:17 | 18:01 | 19:46
23| 07:27 | 06:43 | 05:46 17:31 (8) | 05:44
| 16:30 | 17:19 | 18:03 7 17:38(8) | 19:47
24| 07:26 | 06:41 | 05:44 17:27 (8) | 05:42
| 16:31 | 17:20 | 18:04 14 17:41(8) | 19:49
251 07:25 | 06:39 | 05:42 17:25 (8) | 05:41
| 16:33 | 17:22 | 18:05 18 17:43(8) | 19:50
26 | 07:24 | 06:37 | 05:40 17:22 (8) | 05:39
| 16:34 | 17:23 | 18:07 21 17:43(8) | 19:52
27 | 07:23 | 06:36 | 05:38 17:21 (8) | 05:37
| 16:36 | 17:25 | 18:08 23 17:44(8) | 19:53
28 | 07:22 | 06:34 | 05:35 17:20 (8) | 05:35
| 16:37 | 17:27 | 18:10 24 17:44 (8) | 19:55
29 | 07:21 | 06:32 | 05:33 17:19(8) | 05:34
| 16:39 | 17:28 | 18:11 26 17:45(8) | 19:56
30| 07:20 | | 05:31 17:19 (8) | 05:32
| 16:41 | | 18:13 26  17:45(8) | 19:57
31]07:19 | | 06:29 18:18 (8) |
| 16:42 | | 19:14 26 18:44 (8) |
Potential sun hours | 274 | 295 | 368 | 409
| |

Total, worst case | 185 |

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

26

26

25

23

21

18

163

|May

18:18 (8) | 05:30
18:44 (8) | 19:59
18:18 (8) | 05:29
18:44 (8) | 20:00
18:18 (8) | 05:27
18:43 (8) | 20:02
18:19 (8) | 05:25
18:42 (8) | 20:03
18:20 (8) | 05:24
18:41 (8) | 20:04
18:21 (8) | 05:22
18:39 (8) | 20:06
18:22 (8) | 05:21
18:37 (8) | 20:07
18:25 (8) | 05:19
18:34 (8) | 20:09

| 05:18

0:37

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

13

16

18

20

20

22

23

23

25

25

25

239

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava

+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

|June
| 04:52
| 20:38 26
| 04:51
| 20:39 25
| 04:51
| 20:40 26
| 04:50
| 20:40 26
| 04:50
| 20:41 27
| 04:49
| 20:42 26
| 04:49
| 20:43 26
| 04:48
| 20:44 26
| 04:48
| 20:44 26
| 04:47
| 20:45 26
| 04:47
| 20:46 27
| 04:47
| 20:46 26
| 04:47
| 20:47 26
| 04:47
| 20:47 27
| 04:46
| 20:48 26
| 04:46
| 20:48 26
| 04:46
| 20:49 26
| 04:46
| 20:49 26
| 04:46
| 20:50 25
19:49 (6) | 04:47
19:58 (6) | 20:50 25
19:47 (6) | 04:47
20:00 (6) | 20:50 25
19:46 (6) | 04:47
20:02 (6) | 20:50 25
19:45 (6) | 04:47
20:03 (6) | 20:51 25
19:44 (6) | 04:47
20:04 (6) | 20:51 26
19:44 (6) | 04:48
20:04 (6) | 20:51 26
19:43 (6) | 04:48
20:05 (6) | 20:51 26
19:42 (6) | 04:48
20:05 (6) | 20:51 26
19:42 (6) | 04:49
20:05 (6) | 20:51 26
19:42 (6) | 04:49
20:07 (6) | 20:51 26
19:42 (6) | 04:50
20:07 (6) | 20:51 26
19:42 (6) |
20:07 (6) |
| 479
| 777

(WTG causing flicker first time)
(WTG causing flicker last time)

2.4.202523:11/6

19:42 (6)
20:08 (6)
19:42 (6)
20:07 (6)
19:42 (6)
20:08 (6)
19:42 (6)
20:08 (6)
19:42 (6)
20:09 (6)
19:42 (6)
20:08 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:10 (6)
19:44 (6)
20:10 (6)
19:44 (6)
20:10 (6)
19:44 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:47 (6)
20:12 (6)
19:46 (6)
20:12 (6)
19:46 (6)
20:12 (6)
19:47 (6)
20:13 (6)
19:47 (6)
20:13 (6)
19:48 (6)
20:14 (6)
19:47 (6)
20:13 (6)
19:48 (6)
20:14 (6)

windPRO .



Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: F - KB 2
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

| July | August | September | October | NovembetDecember
1| 04:50 19:48 (6) | 05:21 | 06:03 | 06:45 | 06:30 | 07:15
| 20:50 26 20:14 (6) | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2| 04:51 19:48 (6) | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 20:50 26  20:14 (6) | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3] 04:52 19:48 (6) | 05:24 | 06:06 | 06:47 | 06:33 | 07:17
| 20:50 26  20:14 (6) | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 04:52 19:48 (6) | 05:25 | 06:07 18:22 (8) | 06:49 | 06:35 | 07:18
| 20:50 27 20:15(6) | 20:20 | 19:24 8 18:30(8) | 18:22 | 16:25 | 15:55
51 04:53 19:49 (6) | 05:27 | 06:09 18:18 (8) | 06:50 | 06:37 | 07:19
| 20:49 26 20:15(6) | 20:18 | 19:22 15  18:33(8) | 18:20 | 16:24 | 15:55
6 | 04:54 19:48 (6) | 05:28 | 06:10 18:17 (8) | 06:52 | 06:38 | 07:21
| 20:49 27  20:15(6) | 20:17 | 19:20 18 18:35(8) | 18:18 | 16:22 | 15:54
7 | 04:55 19:49 (6) | 05:29 | 06:12 18:15 (8) | 06:53 | 06:40 | 07:22
| 20:48 26 20:15(6) | 20:15 | 19:18 21 18:36 (8) | 18:16 | 16:21 | 15:54
8| 04:55 19:49 (6) | 05:31 | 06:13 18:13 (8) | 06:55 | 06:41 | 07:23
| 20:48 26 20:15(6) | 20:14 | 19:16 23 18:36 (8) | 18:14 | 16:19 | 15:54
9 | 04:56 19:50 (6) | 05:32 | 06:14 18:13 (8) | 06:56 | 06:43 | 07:24
| 20:47 26  20:16 (6) | 20:12 | 19:14 24 18:37(8) | 18:12 | 16:18 | 15:54
10 | 04:57 19:49 (6) | 05:33 | 06:16 18:12 (8) | 06:57 | 06:44 | 07:25
| 20:47 26  20:15(6) | 20:10 | 19:12 25 18:37(8) | 18:10 | 16:17 | 15:53
11 | 04:58 19:49 (6) | 05:35 | 06:17 18:10 (8) | 06:59 | 06:46 | 07:26
| 20:46 26 20:15(6) | 20:09 | 19:10 26  18:36 (8) | 18:08 | 16:15 | 15:53
12 | 04:59 19:50 (6) | 05:36 | 06:18 18:11 (8) | 07:00 | 06:47 | 07:27
| 20:45 25  20:15(6) | 20:07 | 19:08 26  18:37(8) | 18:06 | 16:14 | 15:53
13 | 05:00 19:50 (6) | 05:37 | 06:20 18:10 (8) | 07:02 | 06:49 | 07:28
| 20:45 25 20:15(6) | 20:05 | 19:06 26  18:36 (8) | 18:04 | 16:13 | 15:53
14 ] 05:01 19:51 (6) | 05:39 | 06:21 18:10 (8) | 07:03 | 06:50 | 07:29
| 20:44 24 20:15(6) | 20:04 | 19:03 25 18:35(8) | 18:02  |16:11 | 15:53
15 | 05:02 19:51 (6) | 05:40 | 06:22 18:10 (8) | 07:05 | 06:52 | 07:29
| 20:43 24 20:15(6) | 20:02 | 19:01 25 18:35(8) | 18:00 | 16:10 | 15:54
16 | 05:03 19:52 (6) | 05:41 | 06:24 18:10 (8) | 07:06 | 06:53 | 07:30
| 20:42 23 20:15(6) | 20:00 | 18:59 24  18:34(8) | 17:58 | 16:09 | 15:54
17 | 05:04 19:52 (6) | 05:43 | 06:25 18:10 (8) | 07:08 | 06:55 | 07:31
| 20:41 22 20:14 (6) | 19:58 | 18:57 22 18:32(8) | 17:56 | 16:08 | 15:54
18 | 05:05 19:53 (6) | 05:44 | 06:27 18:12 (8) | 07:09 | 06:56 | 07:32
| 20:41 21 20:14(6) | 19:57 | 18:55 19  18:31(8) | 17:54 | 16:07 | 15:54
19 | 05:06 19:53 (6) | 05:46 | 06:28 18:13 (8) | 07:11 | 06:58 | 07:32
| 20:40 20 20:13 (6) | 19:55 | 18:53 15 18:28 (8) | 17:53 | 16:06 | 15:55
20 | 05:07 19:54 (6) | 05:47 | 06:29 18:15 (8) | 07:12 | 06:59 | 07:33
| 20:39 19 20:13 (6) | 19:53 | 18:51 10 18:25(8) | 17:51 | 16:05 | 15:55
21 | 05:08 19:55 (6) | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
[20:38 17 20:12(6) | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22 | 05:09 19:56 (6) | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
[20:37 15 20:11(6) | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 05:10 19:58 (6) | 05:51 | 06:33 | 07:17 | 07:04 | 07:35
[20:35 11 20:09 (6) | 19:47 | 18:45 | 17:45 | 16:02 | 15:56
24| 05:12 20:00 (6) | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 20:34 7 20:07(6) | 19:46 | 18:43 | 17:43 | 16:01 | 15:57
25| 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:35
| 20:33 |19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 20:32 | 19:42 | 18:38 | 17:40 | 15:59 | 15:58
27 | 05:15 | 05:56 | 06:39 | 06:23 | 07:09 | 07:36
| 20:31 | 19:40 | 18:36 | 16:38 | 15:59 | 15:59
28 | 05:16 | 05:58 | 06:40 | 06:24 | 07:11 | 07:36
| 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 05:20 | 06:02 | |06:29 | | 07:37
| 20:26 [19:32 | |16:32 | | 16:02
Potential sun hours | 484 | 443 | 379 | 337 | 279 | 262

Total, worst case | 541 | | 352 | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:
VP Sziget VP S7get Freemind sro
Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: G - KB 3
Assumptions for shadow calculations

Reference year for calendar
The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

2024

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

|January |February |[March  |April | May |June | July | August | September | October | Novembel December
1107:37  |07:17 ] 06:30 | 06:27 105:30 | 04:52 | 04:50 | 06:03 18:38 (8) | 06:45 | 06:30 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 13 | 19:30 25 19:03 (8) | 18:28 | 16:30 | 15:56
2| 07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 06:05 18:39 (8) | 06:46 | 06:32 | 07:16
|16:03 | 16:45  [17:31 | 19:17 120:00 | 20:39 120:50 12 [19:28 24 19:03(8) [ 18:26 | 16:28 | 15:56
307:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 06:06 18:39 (8) | 06:47 | 06:33 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:39 | 20:50 11 | 19:26 23 19:02 (8) | 18:24 | 16:27 | 15:55
4|07:37  |07:13 | 06:224 | 06:21 105:25 | 04:50 | 04:52 | 06:07 18:39 (8) | 06:49 | 06:35 | 07:18
| 16:05 | 16:48 | 17:34 | 19:20 | 20:03 | 20:40 | 20:50 10 | 19:24 21 19:00 (8) | 18:22 | 16:25 | 15:55
5007:37 | 07:12 | 06:22 | 06:19 18:49 (8) | 05:24 | 04:50 20:10 (6) | 04:53 | 06:09 18:40 (8) | 06:50 | 06:37 | 07:19
| 16:06 | 16:50 | 17:36 | 19:21 9 18:58(8) | 20:04 | 20:41 5 20:15(6) | 20:49 10 | 19:22 18  18:58(8) | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 18:46 (8) | 05:22 | 04:49 20:08 (6) | 04:54 | 06:10 18:42 (8) | 06:52 | 06:38 | 07:21
116:07  |16:52 | 17:37  |19:23 15 19:01(8) | 20:06 | 20:42 7 20:15 (6) | 20:49 7 119:20 15 18:57(8) | 18:18 | 16:22 | 15:54
7107:37 | 07:09 | 06:18 | 06:15 18:44 (8) | 05:21 | 04:49 20:07 (6) | 04:55 | 06:12 18:43 (8) | 06:53 | 06:40 | 07:22
|16:08 | 16:53  [17:39  [19:24 18  19:02(8) [ 20:07 | 20:43 9 20:16(6) | 20:48 6 119:18 11  18:54(8) | 1816 | 16:21 | 15:54
807:36 | 07:08 | 06:16 | 06:13 18:42 (8) | 05:19 | 04:48 20:07 (6) | 04:55 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 21 19:03 (8) | 20:09 | 20:44 10 20:17(6) | 20:48 3 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 18:41(8) | 05:18 | 04:48 20:06 (6) | 04:56 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:56 | 17:42 | 19:27 22 19:03 (8) | 20:10 | 20:44 11 20:17 (6) | 20:47 | 19:14 | 18:12 | 16:18 | 15:54
10]07:36  |07:05  |06:12 | 06:09 18:40 (8) | 05:16 | 04:47 20:06 (6) | 04:57 | 06:16 | 06:57 | 06:44 | 07:25
| 16:12 | 16:58 | 17:43 | 19:29 24 19:04 (8) | 20:11 | 20:45 12 20:18(6) | 20:47 | 19:12 | 18:10 | 16:17 | 15:53
11 ] 07:35 | 07:03 | 06:10 | 06:07 18:39 (8) | 05:15 | 04:47 20:06 (6) | 04:58 | 06:17 | 06:59 | 06:46 | 07:26
116:13 | 17:00 | 17:45  |19:30 25 19:04(8) | 20:13  [20:46 13 20:19 (6) | 20:46 | 19:10 | 18:08 | 16:15 | 15:53
121 07:35 | 07:02 | 06:08 | 06:05 18:39 (8) | 05:13 | 04:47 20:06 (6) | 04:59 | 06:18 | 07:00 | 06:47 | 07:27
| 16:14 | 17:01  [17:46  [19:32 25 19:04(8) | 20:14  |20:46 13  20:19 (6) | 20:45 | 19:08 |18:06 | 16:14 | 15:53
131 07:34 | 07:00 | 06:06 | 06:03 18:39 (8) | 05:12 | 04:47 20:06 (6) | 05:00 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 24 19:03 (8) | 20:15 | 20:47 14 20:20 (6) | 20:45 | 19:06 | 18:04 | 16:13 | 15:53
14]07:34 | 06:58 | 06:04 | 06:01 18:38(8) | 05:11 | 04:47 20:06 (6) | 05:01 | 06:21 | 07:03 | 06:50 | 07:29
| 16:17 | 17:04 | 17:49 | 19:34 25 19:03 (8) | 20:17 | 20:47 15 20:21(6) | 20:44 | 19:03 | 18:02 | 16:11 | 15:53
15107:33  |06:57 | 06:02 | 05:59 18:39 (8) | 05:09 | 04:46 20:06 (6) | 05:02 | 06:22 | 07:05 | 06:52 | 07:29
| 16:18 | 17:06 | 17:51 | 19:36 24 19:03 (8) | 20:18 | 20:48 15 20:21(6) | 20:43 | 19:01 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:57 18:40 (8) | 05:08 | 04:46 20:06 (6) | 05:03 | 06:24 | 07:06 | 06:53 | 07:30
|16:20 | 17:08  [17:52  [19:37 22 19:02(8) | 20:19  |20:48 16  20:22 (6) | 20:42 | 18:59 |17:58 | 16:09 | 15:54
171 07:32 | 06:53 | 05:58 | 05:56 18:40 (8) | 05:07 | 04:46 20:06 (6) | 05:04 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 21 19:01(8) | 20:21 | 20:49 16 20:22 (6) | 20:41 | 18:57 | 17:56 | 16:08 | 15:54
18 | 07:31 | 06:52 | 05:56 | 05:54 18:41 (8) | 05:05 | 04:46 20:06 (6) | 05:05 | 06:27 | 07:09 | 06:56 | 07:32
| 16:22 | 17:11 | 17:55 | 19:40 19 19:00 (8) | 20:22 | 20:49 16 20:22(6) | 20:41 | 18:55 | 17:54 | 16:07 | 15:54
19107:31  |06:50 | 05:54 | 05:52 18:42 (8) | 05:04 | 04:46 20:06 (6) | 05:06 | 06:28 |07:11 | 06:58 | 07:32
|16:224  [17:12  |17:57 | 19:42 16 18:58(8) [ 20:23 | 20:50 17  20:23 (6) | 20:40 | 18:53 |17:53 | 16:06 | 15:55
20 | 07:30 | 06:48 | 05:52 | 05:50 18:43 (8) | 05:03 | 04:47 20:06 (6) | 05:07 | 06:29 | 07:12 | 06:59 | 07:33
|16:25  [17:14 | 17:58 | 19:43 13 18:56 (8) | 20:24 | 20:50 17  20:23 (6) | 20:39 | 18:51 |17:51 | 16:05 | 15:55
21| 07:29 | 06:46 | 05:50 | 05:48 18:47 (8) | 05:02 | 04:47 20:06 (6) | 05:08 | 06:31 | 07:14 | 07:01 | 07:34
|16:27 | 17:16 | 18:00 | 19:44 6 18:53(8) | 20:26  |20:50 17  20:23(6) | 20:38 | 18:49 |17:49 | 16:04 | 15:55
22|07:28 | 06:45 | 05:48 | 05:46 105:01 | 04:47 20:06 (6) | 05:09 18:51 (8) | 06:32 |07:15  |07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:50 17 20:23 (6) | 20:37 6 18:57(8) | 18:47 | 17:47 | 16:03 | 15:56
23|07:27 | 06:43 | 05:46 | 05:44 105:00 | 04:47 20:07 (6) | 05:10 18:48 (8) | 06:33 |07:17  |07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51 17 20:24 (6) | 20:35 13 19:01(8) | 18:45 | 17:45 | 16:02 | 15:56
24|07:26 | 06:41 | 05:44 | 05:42 1 04:59 | 04:47 20:07 (6) | 05:12 18:45 (8) | 06:35 |07:18 ] 07:05 | 07:35
116:31 | 17:20 | 18:04 | 19:49 120:29  |20:51 16  20:23(6) | 20:34 17 19:02 (8) | 18:43 |17:43  |16:01 | 15:57
25| 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 20:07 (6) | 05:13 18:43 (8) | 06:36 | 07:20 | 07:06 | 07:35
116:33 | 17:22 | 18:05 | 19:50 120:30  |20:51 16  20:23(6) | 20:33 20 19:03 (8) | 18:41 |17:42  |16:00 | 15:58
26 | 07:24 | 06:37 | 05:40 | 05:39 | 04:57 | 04:48 20:08 (6) | 05:14 18:42 (8) | 06:38 | 07:21 | 07:08 | 07:36
|16:34 | 17:23 | 18:07 | 19:52 120:31  [20:51 16 20:24 (6) | 20:32 21 19:03 (8) | 18:38 |17:40 | 15:59 | 15:58
27107:23 | 06:36 | 05:38 | 05:37 1 04:56 | 04:49 20:08 (6) | 05:15 18:41 (8) | 06:39 |06:23  |07:09 | 07:36
| 16:36 | 17:25 | 18:08 | 19:53 | 20:32 | 20:51 15 20:23 (6) | 20:31 23 19:04 (8) | 18:36 | 16:38 | 15:59 | 15:59
28|07:22 | 06:34 | 05:35 | 05:35 | 04:55 | 04:49 20:09 (6) | 05:16 18:40 (8) | 06:40 |06:24 | 07:11 | 07:36
| 16:37 | 17:27 | 18:10 | 19:54 | 20:34 | 20:51 15 20:24 (6) | 20:29 24 19:04 (8) | 18:34 | 16:37 | 15:58 | 16:00
2907:21  ]06:32  |05:33 | 05:34 | 04:54 | 04:49 20:09 (6) | 05:18 18:39 (8) | 06:42 [06:26 | 07:12 | 07:37
116:39  |17:28 | 18:11 | 19:56 120:35  |20:51 14 20:23(6) | 20:28 25 19:04 (8) | 18:32 |16:35 | 15:57 | 16:00
30 | 07:20 | | 05:31 | 05:32 | 04:53 | 04:50 20:10 (6) | 05:19 18:40 (8) | 06:43 | 06:27 | 07:13 | 07:37
|16:41 | |18:13 | 19:57 120:36  [20:51 14 20:24 (6) | 20:27 24 19:04 (8) | 18:30 |16:33 | 15:57 | 16:01
31]07:19 | | 06:29 | | 04:53 | | 05:20 18:39 (8) | | 06:29 | | 07:37
|16:42 | 119:14 | 120:37 | | 20:26 25 19:04(8) | 116:32 | | 16:02
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 379 | 337 | 279 | 262

Total, worst case | | | | 329 | | 363 | 72 198 | 137 | | |

Table layout: For each day in each month the following matrix apply

(WTG causing flicker first time)
(WTG causing flicker last time)

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

First time (hh:mm) with flicker

Minutes with flicker Last time (hh:mm) with flicker
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Project: Description:
. VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: H - KB 4
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |March  |April | May |June | July
1107:37  |07:17  ]06:30 | 06:27 | 05:30 19:13(8) | 04:52 | 04:50
|16:02  |16:44  [17:30 | 19:16 |19:59 22 19:35(8) | 20:38 | 20:50
2107:37  |07:16 | 06:28 | 06:25 | 05:29 19:12(8) | 04:51 | 04:51
| 16:03 | 16145  |17:31 | 19:17 [20:00 23 19:35(8) | 20:39 | 20:50
3107:37  |07:15 | 06:26 | 06:23 | 05:27 19:12(8) | 04:51 | 04:52
| 16:04  |16:47 | 17:33 | 19:19 ]20:02 23 19:35(8) | 20:39 | 20:50
4107:37  |07:13 | 06:24 | 06:21 | 05:25 19:12(8) | 04:50 | 04:52
| 16:05  |16:148 | 17:3% | 19:20 [20:03 23 19:35(8) | 20:40 | 20:49
5]07:37  |07:12 | 06:22 | 06:19 | 05:24 19:12(8) | 04:50 | 04:53
| 16:06  |16:50 | 17:36 | 19:21 |20:04 23 19:35(8) | 20:41 | 20:49
6107:37  |07:11 | 06:20 | 06:17 | 05:22 19:12(8) | 04:49 | 04:54
|16:07  |16:52 | 17:37 | 19:23 |20:06 22 19:34(8) | 20:42 | 20:49
7107:37  |07:09 | 06:18 | 06:15 | 05:21 19:12(8) | 04:49 | 04:55
| 16:08  |16:53 [ 17:39 | 19:24 |20:07 22 19:34(8) | 20:43 | 20:48
8107:36  |07:08 | 06:16 | 06:13 | 05:19 19:12 (8) | 04:48 | 04:55
| 16:10 | 16:55 | 17:40 | 19:26 [20:09 21 19:33(8) | 20:44 | 20:48
9107:36  |07:06 | 06:14 | 06:11 | 05:18 19:13(8) | 04:48 | 04:56
|16:11 | 16:56 | 17:42 | 19:27 |20:10 20 19:33(8) | 20:44 | 20:47
10]07:36 | 07:05  |06:12 | 06:09 | 05:16 19:13 (8) | 04:47 | 04:57
|16:12 | 16:58 | 17:43 | 19:29 [20:11 19 19:32(8) | 20:45 | 20:47
11]07:35  ]07:03  |06:10 | 06:07 | 05:15 19:14 (8) | 04:47 | 04:58
| 16:13  [17:00 | 17:45 | 19:30 |20:13 17 19:31(8) | 20:46 | 20:46
12]07:35  07:02 | 06:08 | 06:05 | 05:13 19:16 (8) | 04:47 | 04:59
| 16:14  [17:01 | 17:46 | 19:32 |20:14 14 19:30(8) | 20:46 | 20:45
13]07:3¢ | 07:00 | 06:06 | 06:03 | 05:12 19:18 (8) | 04:47 | 05:00
| 16:16  |17:03 | 17:48 | 19:33 |20:15 11 19:29(8) | 20:47 | 20:45
14]07:34 | 06:58 | 06:04 | 06:01 | 05:11 19:19 (8) | 04:47 | 05:01
|16:17  [17:04 | 17:49 | 19:34 | 20:17 7 19:26(8) [ 20:47 | 20:44
15]07:33 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02
| 16:18  |17:06 | 17:51 | 19:36 | 20:18 |20:48 | 20:43
16]07:33 | 06:55 | 06:00 | 05:57 | 05:08 | 04:46 | 05:03
|16:20  [17:08 | 17:52 | 19:37 | 20:19 |20:48 | 20:42
17]07:32 | 06:53 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04
|16:21  [17:09 | 17:54 | 19:39 | 20:21 [20:49 | 20:41
18]07:31 | 06:52 | 05:56 | 05:54 | 05:05 | 04:46 | 05:05
|16:22  |17:11 | 17:55 | 19:40 | 20:22 [20:49 | 20:41
19]07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:46 | 05:06
|16:24  [17:12 [ 17:57 | 19:42 | 20:23 [20:50 | 20:40
20107:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07
|16:25  [17:14 [ 17:58 | 19:43 | 20:24 [20:50 | 20:39
21107:29 | 06:46 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08
|16:27  |17:16 | 18:00 | 19:44 | 20:26 [20:50 | 20:38
22107:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09
|16:28  |17:17 | 18:01 | 19:46 | 20:27 |20:50 | 20:37
23107:27 | 06143 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10
|16:30  |17:19 | 18:03 | 19:47 | 20:28 [20:51 | 20:35
24107:26 | 06:41 | 05:44 | 05:42 | 04:59 | 04:47 | 05:12
|16:31  [17:20 | 18:04 | 19:49 | 20:29 [20:51 | 20:34
25]07:25  |06:39 | 05:42 | 05:41 19:24 (8) | 04:58 | 04:48 | 05:13
|16:33  |17:22 | 1805 [ 19:50 2 19:26 (8) | 20:30 |20:51 | 20:33
26|07:24 | 06:37 | 05140 | 05:39 19:19 (8) | 04:57 | 04:48 | 05:14
|16:3¢  [17:23 | 18:07 | 19:52 10 19:29 (8) | 20:31 [20:51 | 20:32
2707:23 | 06:36 | 05:38 | 05:37 19:16 (8) | 04:56 | 04:49 | 05:15
|16:36  |17:25 | 18:08 | 19:53 14  19:30 (8) | 20:32 |20:51 | 20:31
28|07:22 | 06:3%  |05:35 | 05:35 19:15 (8) | 04:55 | 04:49 | 05:16
|16:37  |17:27 | 1810 [ 19:54 16 19:31(8) | 20:34 [20:51 | 20:29
2907:21 | 06:32  |05:33 | 05:34 19:14 (8) | 04:54 | 04:49 | 05:18
|16:39  [17:28 | 1811 [ 19:56 19  19:33(8) | 20:35 |20:51 | 20:28
30107:20 | | 05:31 | 05:32 19:13 (8) | 04:53 | 04:50 | 05:19
|16:41 | | 18:13  |19:57 20 19:33(8) | 20:36 [20:50 | 20:27
31107:19 | | 06:29 | | 04:53 | | 05:20
|16:42 | | 19:14 | | 20:37 | | 20:26
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484
Total, worst case | | | | 81 | 267 | |
Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| August | SeptembejOctober | Novembel December
] 05:21 19:26 (8) | 06:03 | 06:45 | 06:30 | 07:15
| 20:24 15 19:41(8) | 19:30 | 18:28 | 16:30 | 15:56
| 05:23 19:24 (8) | 06:05 | 06:46 | 06:32 | 07:16
[20:23 18  19:42(8) | 19:28 | 18:26 | 16:28 | 15:56
| 05:24 19:23(8) | 06:06 | 06:47 | 06:33 | 07:17
[20:21 19 19:42(8) [ 19:26 | 18:24 | 16:27 | 15:55
| 05:25 19:22 (8) | 06:07 | 06:49 | 06:35 | 07:18
| 20:20 21 19:43(8) | 19:24 | 18:22 | 16:25 | 15:55
| 05:27 19:22(8) | 06:09 | 06:50 | 06:37 | 07:19
[20:18 22 19:44(8) [ 19:22 | 18:20 | 16:24 | 15:55
| 05:28 19:22(8) | 06:10  |06:52 | 06:38 | 07:21
[20:17 22 19:44(8) | 19:20 | 18:18  |16:22 | 15:54
| 05:29 19:21(8) | 06:12 | 06:53 | 06:40 | 07:22
[20:15 23 19:44(8) | 19:18 | 18:16 | 16:21 | 15:54
| 05:31 19:21(8) | 06:13 | 06:55 | 06:41 | 07:23
|20:14 23 19:44(8) | 19:16 | 18:14 | 16:19 | 15:54
| 05:32 19:21(8) | 06:14 | 06:56 | 06:43 | 07:24
[20:12 23 19:44(8) | 19:14 | 18:12 | 16:18 | 15:54
| 05:33 19:21(8) | 06:16 | 06:57 | 06:44 | 07:25
[20:10 23 19:44(8) |19:12 | 18:10 | 16:17 | 15:53
| 05:35 19:21(8) | 06:17 | 06:59 | 06:46 | 07:26
[20:09 22 19:43(8) [ 19:10 | 18:08 | 16:15 | 15:53
| 05:36 19:21(8) | 06:18  |07:00 | 06:47 | 07:27
| 20:07 21 19:42 (8) | 19:08 | 18:06 | 16:14 | 15:53
| 05:37 19:22(8) | 06:20 | 07:02 | 06:49 | 07:28
[20:05 20 19:42(8) | 19:06 | 18:04 | 16:13 | 15:53
| 05:39 19:22(8) | 06:21  |07:03 | 06:50 | 07:29
|20:04 18 19:40(8) | 19:03 | 18:02 | 16:11 | 15:53
| 05:40 19:23 (8) | 06:22 | 07:05 | 06:52 | 07:29
120:02 15 19:38(8) |19:01 | 18:00 | 16:10 | 15:54
| 05:41 19:23(8) | 06:24 | 07:06 | 06:53 | 07:30
120:00 13 19:36(8) | 18:59 | 17:58 | 16:09 | 15:54
| 05:43 19:26 (8) | 06:25  |07:08 | 06:55 | 07:31
| 19:58 9 19:35(8) | 18:57 | 17:56 | 16:08 | 15:54
| 05:44 |06:27 | 07:09 | 06:56 | 07:32
| 19:57 | 18:55  |17:54  [16:07 | 15:54
| 05:46 |06:28 | 07:11 | 06:58 | 07:32
| 19:55 |18:53 | 17:53 | 16:06 | 15:55
| 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 19:53 | 18:51 | 17:51 | 16:05 | 15:55
| 05:48 |06:31 | 07:14  |07:01 | 07:34
| 19:51 |18:49 | 17:49 | 16:04 | 15:55
| 05:50 |06:32 | 07:15  |07:02 | 07:34
| 19:49 | 18:47 | 17:47 | 16:03 | 15:56
| 05:51 | 06:33 | 07:17 | 07:04 | 07:35
| 19:47 | 18:45  |17:45  [16:02 | 15:56
| 05:52 |06:35 | 07:18  |07:05 | 07:35
| 19:46 | 18:43  |17:43  [16:01 | 15:57
| 05:54 | 06:36 | 07:20 | 07:06 | 07:35
| 19:44 | 18:41  [17:42 | 16:00 | 15:58
| 05:55 |06:38 | 07:21 | 07:08 | 07:36
| 19:42 |18:38  |17:40  |15:59 | 15:58
| 05:56 ]06:39 | 06:23  |07:09 | 07:36
| 19:40 |18:36 | 16:38  |15:59 | 15:59
| 05:58 | 06:40 | 06:24 | 07:11 | 07:36
| 19:38 |18:3¢  |16:37 | 15:58 | 16:00
| 05:59 | 06:42 | 06:26  |07:12 | 07:37
| 19:36 |18:32  |16:35  |15:57 | 16:00
19:29 (8) | 06:01 | 06:43 | 06:27  |07:13 | 07:37
19:37 (8) | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
19:26 (8) | 06:02 | 106:29 | | 07:37
19:39 (8) | 19:32 | |16:32 | | 16:02
| 443 | 379 | 337 | 279 | 262
I 327 | | | |

(WTG causing flicker first time)
(WTG causing flicker last time)

24205231179 WiNndPRO .



Project:

VP Sziget

Description:

VP Sziget

Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: I - KB 5
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:

The sun'i

s shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March  |April | May |June | July
1107:37  |07:17 | 06:30 | 06:27 ] 05:30 19:21 (8) | 04:52 | 04:51
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 13 19:34(8) | 20:38 | 20:50
207:37 | 07:16 | 06:28 | 06:25 | 05:29 19:18 (8) | 04:51 | 04:51
|16:03 | 16:45  |17:31 | 19:17 120:00 17 19:35(8) [ 20:39 | 20:50
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 19:17 (8) | 04:51 | 04:52
| 16:04 | 16:47  |17:33 | 19:19 120:02 20 19:37(8) |20:39 | 20:50
4107:37 | 07:13 | 06:24 | 06:21 | 05:25 19:16 (8) | 04:50 | 04:52
|16:05 | 16:48 | 17:34 | 19:20 120:03 21 19:37(8) [ 20:40 | 20:49
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 19:15 (8) | 04:50 | 04:53
|16:06 | 16:50 | 17:36 | 19:21 |20:04 24 19:39(8) | 20:41 | 20:49
6]07:37 | 07:11  |06:20 | 06:17 | 05:22 19:14 (8) | 04:49 | 04:54
|16:07 | 16:52 [ 17:37 | 19:23 120:06 25 19:39(8) | 20:42 | 20:49
7107:37  |07:09 | 06:18 | 06:15 | 05:21 19:14 (8) | 04:49 | 04:55
| 16:08 | 16:53 | 17:39 | 19:24 | 20:07 25 19:39(8) | 20:43 | 20:48
8]07:36 | 07:08  |06:16 | 06:13 | 05:19 19:13 (8) | 04:48 | 04:55
|16:10 | 16:55 | 17:40 | 19:26 120:09 26 19:39(8) | 20:44 | 20:48
9107:36 | 07:06 |06:14 | 06:11 | 05:18 19:13 (8) | 04:48 | 04:56
| 16:11 | 16:56 | 17:42 | 19:27 120:10 27  19:40 (8) | 20:44 | 20:47
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 19:13 (8) | 04:48 | 04:57
|16:12 | 16:58 | 17:43 | 19:29 |20:11 26 19:39(8) | 20:45 | 20:47
11]07:35  [07:03 | 06:10 | 06:07 | 05:15 19:13 (8) | 04:47 | 04:58
|16:13 | 17:00 | 17:45 | 19:30 120:13 26 19:39(8) | 20:46 | 20:46
12]07:35  [07:02 | 06:08 | 06:05 | 05:13 19:13 (8) | 04:47 | 04:59
|16:14 | 17:01 | 17:46 | 19:32 120:14 27 19:40(8) | 20:46 | 20:45
13|07:3@ | 07:00 | 06:06 | 06:03 | 05:12 19:14 (8) | 04:47 | 05:00
|16:16 | 17:03  |17:48 | 19:33 |20:15 26 19:40 (8) | 20:47 | 20:45
14|07:3¢ | 06:58 | 06:04 | 06:01 | 05:11 19:13 (8) | 04:47 | 05:01
|16:17 | 17:04 | 17:49 | 19:34 120:17 26 19:39(8) | 20:47 | 20:44
15| 07:33 | 06:57 | 06:02 | 05:59 | 05:09 19:14 (8) | 04:47 | 05:02
| 16:18 | 17:06  |17:51 | 19:36 |20:18 25 19:39(8) | 20:48 | 20:43
16 107:33 | 06:55 | 06:00 | 05:57 | 05:08 19:14 (8) | 04:46 | 05:03
|16:20 | 17:08  |17:52 | 19:37 120:19 24 19:38(8) | 20:48 | 20:42
17107:32 | 06:53 | 05:58 | 05:56 | 05:07 19:15 (8) | 04:46 | 05:04
|16:21 | 17:09 | 17:54 | 19:39 120:21 23 19:38(8) [ 20:49 | 20:41
18 07:31 | 06:52 | 05:56 | 05:54 | 05:05 19:16 (8) | 04:46 | 05:05
|16:23 | 17:11  |17:55 | 19:40 120:22 22 19:38(8) | 20:49 | 20:41
19]07:31  [06:50 | 05:54 | 05:52 | 05:04 19:16 (8) | 04:47 | 05:06
|16:24 | 17:12  [17:57 | 19:42 120:23 21 19:37(8) | 20:50 | 20:40
20 | 07:30 | 06:48 | 05:52 | 05:50 | 05:03 19:17 (8) | 04:47 | 05:07
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 20 19:37(8) | 20:50 | 20:39
21]07:29 | 06:46  |05:50 | 05:48 | 05:02 19:18 (8) | 04:47 | 05:08
|16:27 | 17:16 | 18:00 | 19:44 120:26 18  19:36(8) | 20:50 | 20:38
22]07:28 | 06:45 | 05:48 | 05:46 | 05:01 19:19 (8) | 04:47 | 05:09
|16:28 | 17:17 | 18:01 | 19:46 120:27 16 19:35(8) [ 20:50 | 20:37
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 19:21 (8) | 04:47 | 05:10
|16:30 [ 17:19 | 18:03 | 19:47 |20:28 12 19:33(8) | 20:51 | 20:35
2407:26 | 06:41 | 05:44 | 05:42 | 04:59 19:22 (8) | 04:47 | 05:12
16:31 | 17:20 | 18:04 | 19:49 120:29 10 19:32(8) | 20:51 | 20:34
25]07:25 | 06:39 | 05:42 | 05:41 | 04:58 19:26 (8) | 04:48 | 05:13
| 16:33 | 17:22 | 18:05 | 19:50 | 20:30 2 19:28(8) | 20:51 | 20:33
26107:24 | 06:37 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14
|16:3¢ [ 17:23  |18:07 | 19:52 | 20:31 ]20:51 | 20:32
27107:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15
|16:36 | 17:25 | 18:08 | 19:53 | 20:32 |20:51 | 20:31
28 | 07:22 | 06:34 | 05:35 | 05:35 | 04:55 | 04:49 | 05:16
|16:37  |17:27 | 18:10 | 19:54 | 20:34 |20:51 | 20:29
29107:21 | 06:32 | 05:33 | 05:34 | 04:54 | 04:49 | 05:18
|16:39 [ 17:28 | 18:11 | 19:56 | 20:35 |20:51 | 20:28
3007:20 | ]05:31 | 05:32 19:23 (8) | 04:53 | 04:50 | 05:19
| 16:41 | | 18:13 | 19:57 7 19:30(8) | 20:36 | 20:50 | 20:27
3107:19 | |06:29 | | 04:53 | | 05:20
| 16:42 | |19:14 | | 20:37 | | 20:26
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484

Total, worst case | | | | 7 | 522 | |

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)
Sun set (hh:mm)

First time (hh:mm) with flicker

Minutes with flicker Last time (hh:mm) with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

11

14

17

19

20

21

23

24

24

25

26

26

257

19:33 (8)

)
19:31 (8)
19:42 (8)
19:30 (8)
19:44 (8) | 19:51
19:28 (8) | 05:50
19:45 (8) | 19:49
19:27 (8) | 05:51
19:46 (8) | 19:47
19:26 (8) | 05:52
19:46 (8) | 19:46
19:26 (8) | 05:54
19:47 (8) | 19:44
19:26 (8) | 05:55
19:49 (8) | 19:42
19:25 (8) | 05:56
19:49 (8) | 19:40
19:25 (8) | 05:58
19:49 (8) | 19:38
19:24 (8) | 05:59
19:49 (8) | 19:36
19:23 (8) | 06:01
19:49 (8) | 19:34
19:23 (8) | 06:02
19:49 (8) | 19:32

| 443

|

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembejOctober | Novembel December

19:24 (8) | 06:03 | 06:45 | 06:30 | 07:15
26 19:50(8) | 19:30 | 18:28 | 16:30 | 15:56
19:23 (8) | 06:05 | 06:46 | 06:32 | 07:16
27 19:50(8) | 19:28 | 18:26 | 16:28 | 15:56
19:23(8) | 06:06 | 06:47 | 06:33 | 07:17
27 19:50(8) | 19:26 | 18:24 | 16:27 | 15:55
19:23 (8) | 06:07 | 06:49 | 06:35 | 07:18
26 19:49 (8) | 19:24 | 18:22 | 16:25 | 15:55
19:24 (8) | 06:09 | 06:50 | 06:37 | 07:19
26 19:50(8) | 19:22 | 18:20 | 16:24 | 15:55
19:24 (8) | 06:10 | 06:52 | 06:38 | 07:21
25 19:49(8) | 19:20 | 18:18  |16:22 | 15:54
19:24(8) | 06:12 | 06:53 | 06:40 | 07:22
24 19:48 (8) | 19:18 | 18:16 | 16:21 | 15:54
19:24 (8) | 06:13 | 06:55 | 06:41 | 07:23
23 19:47(8) | 19:16 | 18:14  |16:19 | 15:54
19:26 (8) | 06:14 | 06:56 | 06:43 | 07:24
21 19:47(8) | 19:14  |18:12  |16:18 | 15:54
19:26 (8) | 06:16 | 06:57 | 06:44 | 07:25
19 19:45(8) |19:12 | 18:10 | 16:17 | 15:53
19:27 (8) | 06:17 | 06:59 | 06:46 | 07:26
16 19:43(8) | 19:10 | 18:08 | 16:15 | 15:53
19:29 (8) | 06:18  |07:00 | 06:47 | 07:27
12 19:41(8) | 19:08 | 18:06 | 16:14 | 15:53
19:33(8) | 06:20 | 07:02 | 06:49 | 07:28
5 19:38(8) | 19:06 | 18:04 | 16:13 | 15:53
] 06:21  |07:03  |06:50 | 07:29
19:03  [18:02  |16:11 | 15:53
| 06:22 | 07:05 | 06:52 | 07:29
|19:01  |18:00  |16:10 | 15:54
| 06:24 | 07:06 | 06:53 | 07:30
| 18:59 | 17:58 | 16:09 | 15:54
|06:25 | 07:08 | 06:55 | 07:31
| 18:57 | 17:56 | 16:08 | 15:54
|06:27 | 07:09 | 06:56 | 07:32
|18:55  |17:54 | 16:07 | 15:54
]06:28 | 07:11 | 06:58 | 07:32
| 18:53 | 17:53 | 16:06 | 15:55
| 06:29 | 07:12 | 06:59 | 07:33
| 18:51 | 17:51 | 16:05 | 15:55
|06:31 | 07:14  |07:01 | 07:34
|18:49 | 17:49 | 16:04 | 15:55
]06:32 | 07:15  |07:02 | 07:34
| 18:47 | 17:47 | 16:03 | 15:56
| 06:33 | 07:17 | 07:04 | 07:35
| 18:45  |17:45  |16:02 | 15:56
|06:35 | 07:18  |07:05 | 07:35
|18:43  |17:43  |16:01 | 15:57
| 06:36 | 07:20 | 07:06 | 07:35
| 18:41 | 17:42 | 16:00 | 15:58
|06:38 | 07:21 | 07:08 | 07:36
|18:38  |17:40  |15:59 | 15:58
]06:39 | 06:23  |07:09 | 07:36
|18:36 | 16:38  |15:59 | 15:59
| 06:40 | 06:24 | 07:11 | 07:36
|18:3¢  |16:37 | 15:58 | 16:00
| 06:42 | 06:26  |07:12 | 07:37
|18:32  |16:35  |15:57 | 16:00
| 06:43 | 06:27  |07:13 | 07:37
| 18:30 | 16:33 | 15:57 | 16:01
| 106:29 | | 07:37
| |16:32 | | 16:02
| 379 | 337 | 279 | 262
| | | |

277

(WTG causing flicker first time)
(WTG causing flicker last time)

242052311710 WINAPRO .



Project: Description:
s VP Sziget
VP Sziget Variant 2
Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: J-SP 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:03
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:36
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:15
13| 07:34
| 16:16
14 | 07:34
| 16:17
15 07:33
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:21
18| 07:31
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:19
6:21
9:20
6:19
9:22
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:32
6:03
9:33
6:01
9:35
5:59
9:36
5:58
9:37
5:56
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:44
9:47
5:43
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:26
0:03
5:24
0:04
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:11
5:15
0:13
5:13
0:14
5:12
0:15
5:11
0:17
5:09
0:18
5:08
0:19
5:07
0:21
5:06
0:22
5:04
0:23
5:03
0:24
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:33
4:55
0:34
4:54
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:52
0:39
4:51
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oo
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N
)

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51

ehoOohoPrORO
Buoagnaoygadg
DWoOWoONORO

4:54
0:49
4:55

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:24
5:23
0:23
5:24
0:21
5:26
0:20
5:27
0:18
5:28
0:17
5:29
0:15
5:31
0:14
5:32
0:12
5:33
0:11
5:35
0:09
5:36
0:07
5:38
0:06
5:39
0:04
5:40
0:02
5:42
0:00
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:49
5:51
9:48
5:53
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
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(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: K-J 1

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:03
21 07:37
| 16:04
3107:37
| 16:05
4107:37
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:14
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:22
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22 | 07:29
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:43

Potential sun hours | 274
Total, worst case |

7:30
6:28
7:32
6:26
7:33
6:25
7:35
6:23
7:36
6:21
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:05
| 17:50
| 06:03
| 17:51
| 06:01

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April
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9:16
6:26
9:18
6:24
9:19
6:22
9:20
6:20
9:22
6:18
9:23
6:16
9:25
6:14
9:26
6:12
9:28
6:10
9:29
6:08
9:30
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:43
5:48
9:45
5:47
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:38
9:53
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFLOHROHOHHORLROHOHOROHOHOROHOHOROROHOROROK

409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:03
5:24
0:05
5:23
0:06
5:21
0:08
5:20
0:09
5:18
0:10
5:17
0:12
5:15
0:13
5:14
0:14
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:23
5:04
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:56
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470
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| June

4:52
0:38
4:52
0:39
4:51
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0:42
4:50
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Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51
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Gyt g g
SPOWONONKR

4:54
0:49
4:55

5:21
0:26
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:25
5:23
0:23
5:25
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:12
5:34
0:11
5:35
0:09
5:36
0:08
5:38
0:06
5:39
0:04
5:41
0:02
5:42
0:01
5:43
9:59
5:45
9:57
5:46
9:55
5:47
9:53
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:56
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443
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(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:29
| 06:46
| 18:27
| 06:48
| 18:25
| 06:49

7:46
7:19

6:31
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: L-TO 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:38
| 16:03
2107:38
| 16:04
3107:38
| 16:05
407:38
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:37
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:14
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17 07:33
| 16:22
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21 | 07:30
| 16:27
22 | 07:29
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:23
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:43

Potential sun hours | 274
Total, worst case |

7:30
6:28
7:32
6:27
7:33
6:25
7:35
6:23
7:36
6:21
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:05
| 17:50
| 06:03
| 17:51
| 06:01

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April
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A
N
o

9:16
6:26
9:18
6:24
9:19
6:22
9:20
6:20
9:22
6:18
9:23
6:16
9:25
6:14
9:26
6:12
9:28
6:10
9:29
6:08
9:31
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:44
5:48
9:45
5:47
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:38
9:54
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFLOHROHOHHORLROHOHOROHOHOROHOHOROROHOROROK

409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:04
5:24
0:05
5:23
0:06
5:21
0:08
5:20
0:09
5:18
0:10
5:17
0:12
5:15
0:13
5:14
0:15
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:24
5:04
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:30
4:58
0:31
4:57
0:32
4:56
0:33
4:56
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:52
0:39
4:51
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4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51

echohohoho
[ A S S N S O S N, |
OWOWON -

4:54
0:49
4:55

5:21
0:26
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:25
5:23
0:23
5:24
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:13
5:34
0:11
5:35
0:09
5:36
0:08
5:38
0:06
5:39
0:04
5:41
0:02
5:42
0:01
5:43
9:59
5:45
9:57
5:46
9:55
5:47
9:54
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:56
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOFHOFROHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:29
| 06:46
| 18:27
| 06:48
| 18:25
| 06:49

7:46
7:19

6:31
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Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V2 Shadow receptor: M - TO 2
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:03
21 07:37
| 16:04
3107:37
| 16:05
4107:37
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:13
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:21
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22| 07:28
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:32
6:26
7:33
6:24
7:35
6:22
7:36
6:20
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:04
| 17:50
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April

=)
A
N
o

9:16
6:26
9:17
6:24
9:19
6:22
9:20
6:19
9:22
6:17
9:23
6:15
9:25
6:13
9:26
6:11
9:28
6:09
9:29
6:07
9:30
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFLOHROHOHHORLROHOHOROHOHOROHOHOROROHOROROK

409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:03
5:24
0:05
5:22
0:06
5:21
0:08
5:19
0:09
5:18
0:10
5:16
0:12
5:15
0:13
5:14
0:14
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:23
5:03
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:55
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470
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| June

4:52
0:38
4:52
0:39
4:51
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Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51

horoobhOoOROorORO
RGO U R RG R R
NORPOWOWONO R H

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:24
5:23
0:23
5:24
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:12
5:34
0:11
5:35
0:09
5:36
0:07
5:38
0:06
5:39
0:04
5:40
0:02
5:42
0:01
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443
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(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:46
7:18

6:31
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Project: Description:
. VP Sziget
VP Sziget Variant 2
Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZV1 considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V2

A:SHO
/—k\
20:00

19:00
18:00 /f
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00
6:00
5:00
Jan

Time

/

~J
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Month

Apr  May Jun Aug Sep Oct Nov Dec

C: TE1
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8:00
7:00
6:00
5:00
Jan

Time

/

~J

Feb Mar Jul Jan
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Apr  May Jun Aug  Sep Oct Nov Dec

E: KB 1

p—
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16:00
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13:00
12:00
11:00
10:00
9:00
8:00
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6:00
5:00
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Month
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Time

Time
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emad.dk

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:08/4.0.552

B: DS 1

= U

~J

Feb Mar  Apr

Jul Jfl,m
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F: KB 2
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Project: Description:

. VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZV1 considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V2

G: KB 3

20:00 [ |
19:00 ,f - }
18:00
17:00 \\
16:00
15:00
14:00
13:00
12:00
11:00
10:00

9:00

8:00

7:00 7

6:00 ~f

Time

5:00
Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan
Month

I: KB 5

P —
20:00 1‘ %
19:00
18:00 /f
17:00 \1
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00

6:00 ~

Time

5:00
Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan
Month

K:J1
R e
20:00

19:00
18:00 /I
17:00 0
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00 =
6:00 SN 1
5:00

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan
Month

Time

WTGs

Time

Time

Time

20:00
19:00-
18:00-
17:00-
16:00-
15:00-
14:00-
13:00
12:00-
11:00
10:00
9:00
8:00-
7:00
6:00-
5:00-

20:00°
19:00-
18:00-
17:00
16:00-
15:00-
14:00-
13:00
12:00-
11:00-
10:00-
9:00-
8:00-
7:00-
6:00-
5:00

20:00-
19:00-
18:00-
17:00-
16:00
15:00-
14:00-
13:00-
12:00
11:00-
10:00-

9:00-

8:00-

7:00-

6:00-

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:08/4.0.552
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Project: Description:

. VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V2
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Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:08/4.0.552
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 1-v2_1
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 2.4.202523:12 /1 W|nd PRO .



Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 2 -v2_2
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:29 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:22 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:53 | 05:26 | 06:08 | 06:49 | 06:35 | 07:19
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:42 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:08 | 16:52 | 17:38 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:25 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:56 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:20 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:48 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:34 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:12 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:54
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:01 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:54
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:19 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:53 | 19:38 | 20:20 | 20:49 | 20:43 | 20:00 | 19:00 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:50 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:26 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:57
24 | 07:27 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:26 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:10 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:12 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:28 | 07:14 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 3 -v2_3
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:52 | 05:26 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 4 -v2_4
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:18 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:36 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:35 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:47 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 5-v2_5
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:29 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:53 | 05:26 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:08 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:56 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:20 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:34 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:54
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:54
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:19 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:26 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:57
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 2.4.202523:12/5 W|nd PRO .



Project: Description:
. VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar per WTG
Calculation: VP Sziget V2 WTG: 6 - v2_6

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February|March |April

1107:37 | 07:17
| 16:02 | 16:44
2107:37 | 07:16
| 16:03 | 16:45
3107:37 | 07:15
| 16:04 | 16:47
4107:37 | 07:13
| 16:05 | 16:48
5107:37 | 07:12
| 16:06 | 16:50
6107:37 | 07:11
| 16:07 | 16:52
7107:37 | 07:09
| 16:08 | 16:53
8107:36 | 07:08
| 16:10 | 16:55
9107:36 | 07:06
| 16:11 | 16:57
10]07:36 | 07:05
| 16:12 | 16:58
11]07:35 | 07:03
| 16:13 | 17:00
12]07:35 | 07:02
| 16:14 | 17:01
13]07:35 | 07:00
| 16:16 | 17:03
141 07:34 | 06:59
| 16:17 | 17:05
15]07:33 | 06:57
| 16:18 | 17:06
16 | 07:33 | 06:55
| 16:20 | 17:08
1707:32 | 06:54
| 16:21 | 17:09
18]07:31 | 06:52
|16:23 | 17:11
19 | 07:31 | 06:50
|16:24 | 17:13
20 | 07:30 | 06:48
|16:25 | 17:14
21107:29 | 06:47
|16:27 | 17:16
22|07:28 | 06:45
| 16:28 | 17:17
23|07:27 | 06:43
|16:30 | 17:19
24|07:26 | 06:41
|16:31 | 17:20
25| 07:25 | 06:39
|16:33 | 17:22
26| 07:24 | 06:37
| 16:3¢ | 17:24
27 107:23 | 06:36
| 16:36 | 17:25
2807:22 | 06:34
|16:37 | 17:27
29|07:21 | 06:32
| 16:39 | 17:28
30107:20 |
| 16:41 |
31]07:19 |
|16:42 |
Potential sun hours | 274 | 295
Sum of minutes with flicker 0
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19:49-19:58/9

19:47-20:00/13
19:46-20:02/16
19:45-20:03/18
19:44-20:04/20
19:44-20:04/20
19:43-20:05/22
19:42-20:05/23
19:42-20:05/23
19:42-20:07/25
19:42-20:07/25

19:42-20:07/25

239

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

19:42-20:08/26
19:42-20:07/25
19:42-20:08/26
19:42-20:08/26
20:10-20:15/5

19:42-20:09/27
19:42-20:15/33
19:43-20:16/33
19:43-20:17/34
19:43-20:17/34
19:43-20:18/35
19:43-20:19/36
19:44-20:19/35
19:44-20:20/36
19:44-20:21/37
19:45-20:21/36
19:45-20:22/37
19:45-20:22/37
19:45-20:22/37
19:46-20:23/37
19:46-20:23/37
19:46-20:23/37
19:46-20:23/37
19:47-20:24/37
19:46-20:23/37
19:46-20:23/37
19:47-20:24/37
19:47-20:23/36
19:48-20:24/36
19:47-20:23/36

19:48-20:24/36
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19:48-20:23/35
19:48-20:23/35
19:48-20:22/34
19:48-20:22/34
19:49-20:23/34
19:48-20:21/33
19:49-20:21/32
20:18-20:21/3

19:49-20:15/2
19:50-20:16/2

oo

19:49-20:15/26
19:49-20:15/26
19:50-20:15/25
19:50-20:15/25
19:51-20:15/24
19:51-20:15/24
19:52-20:15/23
19:52-20:14/22
19:53-20:14/21
19:53-20:13/20
19:54-20:13/19
19:55-20:12/17
19:56-20:11/15
19:58-20:09/11

20:00-20:07/7
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

|August | SeptembgOctober |NovembefDecember

|05:22  |06:03 |06:45 |06:30 | 07:15
[20:24  |19:30 [18:28 |16:30 | 15:56
|05:23 | 06:05 |06:46 |06:32 | 07:16
[20:23  |19:28 [18:26 |16:28 | 15:56
|05:24 | 06:06 |06:47 | 06:3¢ | 07:17
[20:21  |19:26  [18:24  |16:27 | 15:55
|05:25 |06:07 |06:49 | 06:35 | 07:18
[20:20  |19:24  [18:22 |16:25 | 15:55
|05:27 |06:09 |06:50 | 06:37 | 07:20
[20:18  [19:22  [18:20 | 16:24 | 15:55
|05:28  |06:10 |06:52 | 06:38 | 07:21
[20:17  |19:20 | 18:18 |16:22 | 15:54
|05:29 |06:12 |06:53 | 06:40 | 07:22
[20:15  |19:18 | 18:16  |16:21 | 15:54
|05:31  |06:13 | 06:55 | 06:41 | 07:23
[20:14  [19:16 | 18:14 |16:19 | 15:54
|05:32  |06:14 | 06:56 | 06:43 | 07:24
[20:12  |19:14  [18:12 |16:18 | 15:54
|05:33 | 06:16 | 06:57 | 06:44 | 07:25
[20:11  [19:12  [18:10 |16:17 | 15:53
|05:35 | 06:17 | 06:59 | 06:46 | 07:26
[20:09 |19:10 |18:08 |16:15 | 15:53
|05:36 | 06:18 | 07:00 |06:47 | 07:27
|20:07 |19:08 |18:06 |16:14 | 15:53
|05:37  |06:20 |07:02 |06:49 | 07:28
|20:06 |19:06 |18:04 |16:13 | 15:53
|05:39  |06:21 |07:03 |06:50 | 07:29
|20:04  |19:04 [18:02 |16:11 | 15:53
| 05:40 | 06:23 |07:05 |06:52 | 07:30
[20:02  |19:01 [18:00 |16:10 | 15:54
|05:42 | 06:24 |07:06 |06:53 | 07:30
[20:00 |18:59  [17:58  |16:09 | 15:54
|05:43  |06:25 |07:08 |06:55 | 07:31
|19:50  |18:57  [17:56 | 16:08 | 15:54
| 05:44 | 06:27 |07:09 |06:56 | 07:32
|19:57  |18:55  [17:55  [16:07 | 15:54
| 05:46 | 06:28 | 07:11 | 06:58 | 07:32
|19:55  |18:53  [17:53 | 16:06 | 15:55
|05:47 06:29 |07:12 |06:59 | 07:33
|19:53  |18:51  [17:51  [16:05 | 15:55
|05:48 | 06:31 |07:14 |07:01 | 07:34
19:51  |18:49  [17:49  [16:04 | 15:55
|05:50 |06:32 | 07:15 | 07:02 | 07:34
|19:49  |18:47  |17:47  [16:03 | 15:56
|05:51  |06:33 | 07:17 | 07:04 | 07:35
|19:48  |18:45 [17:45  [16:02 | 15:56
|05:52  |06:35 |07:18 | 07:05 | 07:35
|19:46 | 18:43  |17:44  [16:01 | 15:57
| 05:54 | 06:36 | 07:20 |07:07 | 07:36
|19:44  |18:41  [17:42  [16:00 | 15:58
| 05:55 | 06:38 |07:21 | 07:08 |07:36
|19:42  18:39  [17:40  [15:59 | 15:58
|05:57 ]06:39 |06:23 |07:09 |07:36
|19:40  |18:36 | 16:38  |15:59 | 15:59
| 05:58 | 06:40 | 06:24 |07:11 | 07:37
[19:38  |18:3¢  |16:37  |15:58 | 16:00
] 05:59 | 06:42 | 06:26 |07:12 | 07:37
[19:36  |18:32 |16:35  |15:57 | 16:00
| 06:01 | 06:43 |06:27 |07:13 | 07:37
119:34  18:30  [16:33  [15:57 | 16:01
106:02 | |06:29 | | 07:37
119:32 | 116:32 | | 16:02
| 443 1379 1337 | 279 | 262
0 0 0 0 0

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 7 -v2_7
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:30 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:18 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:36 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:43 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:53
11| 07:35 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:47 | 07:27
| 16:14 | 17:01 | 17:46 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:37 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:11 | 15:54
15 | 07:33 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:46 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:42 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:56 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:46 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:34 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:35 | 04:55 | 04:49 | 05:16 | 05:58 | 06:40 | 06:24 | 07:11 | 07:37
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:49 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30| 07:20 | | 05:31 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:57 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 8 -v2_8
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February | March | April | May | June
1]07:37 | 07:17 | 06:30 | 06:27 18:18-18:44/26 | 05:30 19:13-19:35/22 | 04:52
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38
2| 07:37 | 07:16 | 06:28 | 06:25 18:18-18:44/26 | 05:29 19:12-19:35/23 | 04:51
| 16:03 | 16:45 | 17:31 | 19:17 | 20:00 | 20:39
3107:37 | 07:15 | 06:26 | 06:23 18:18-18:43/25 | 05:27 19:12-19:37/25 | 04:51
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40
4| 07:37 | 07:13 | 06:24 | 06:21 18:19-18:42/23 | 05:25 19:12-19:37/25 | 04:50
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:40
5107:37 | 07:12 | 06:22 | 06:19 18:49-18:58/9 | 05:24 19:12-19:39/27 | 04:50
| 16:06 | 16:50 | 17:36 | 19:21 18:20-18:41/21 | 20:04 | 20:41
6| 07:37 | 07:11 | 06:20 | 06:17 18:46-19:01/15 | 05:22 19:12-19:39/27 | 04:49
| 16:07 | 16:52 | 17:37 | 19:23 18:21-18:39/18 | 20:06 | 20:42
71 07:37 | 07:09 | 06:18 | 06:15 18:44-19:02/18 | 05:21 19:12-19:39/27 | 04:49
| 16:09 | 16:53 | 17:39 | 19:24 18:22-18:37/15 | 20:07 | 20:43
8107:36 | 07:08 | 06:16 | 06:13 18:42-19:03/21 | 05:19 19:12-19:39/27 | 04:48
| 16:10 | 16:55 | 17:40 | 19:26 18:25-18:34/9 | 20:09 | 20:44
9107:36 | 07:06 | 06:14 | 06:11 18:41-19:03/22 | 05:18 19:13-19:40/27 | 04:48
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:44
10 | 07:36 | 07:05 | 06:12 | 06:09 18:40-19:04/24 | 05:16 19:13-19:39/26 | 04:48
| 16:12 | 16:58 | 17:43 | 19:29 | 20:11 | 20:45
11| 07:35 | 07:03 | 06:10 | 06:07 18:39-19:04/25 | 05:15 19:13-19:39/26 | 04:47
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46
12 | 07:35 | 07:02 | 06:08 | 06:05 18:39-19:04/25 | 05:13 19:13-19:40/27 | 04:47
| 16:14 | 17:01 | 17:46 | 19:32 | 20:14 | 20:46
13| 07:35 | 07:00 | 06:06 | 06:03 18:39-19:03/24 | 05:12 19:14-19:40/26 | 04:47
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47
14| 07:34 | 06:58 | 06:04 | 06:01 18:38-19:03/25 | 05:11 19:13-19:39/26 | 04:47
| 16:17 | 17:05 | 17:49 | 19:34 | 20:17 | 20:48
15 | 07:33 | 06:57 | 06:02 | 05:59 18:39-19:03/24 | 05:09 19:14-19:39/25 | 04:47
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48
16 | 07:33 | 06:55 | 06:00 | 05:57 18:40-19:02/22 | 05:08 19:14-19:38/24 | 04:47
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49
17| 07:32 | 06:54 | 05:58 | 05:56 18:40-19:01/21 | 05:07 19:15-19:38/23 | 04:46
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49
18 | 07:31 | 06:52 | 05:56 | 05:54 18:41-19:00/19 | 05:06 19:16-19:38/22 | 04:46
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49
19| 07:31 | 06:50 | 05:54 | 05:52 18:42-18:58/16 | 05:04 19:16-19:37/21 | 04:47
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50
20 | 07:30 | 06:48 | 05:52 | 05:50 18:43-18:56/13 | 05:03 19:17-19:37/20 | 04:47
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50
21| 07:29 | 06:47 | 05:50 | 05:48 18:47-18:53/6 | 05:02 19:18-19:36/18 | 04:47
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50
22 | 07:28 | 06:45 | 05:48 | 05:46 | 05:01 19:19-19:35/16 | 04:47
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:50
23| 07:27 | 06:43 | 05:46 17:31-17:38/7 | 05:44 | 05:00 19:21-19:33/12 | 04:47
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51
24 | 07:26 | 06:41 | 05:44 17:27-17:41/14 | 05:43 | 04:59 19:22-19:32/10 | 04:48
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51
25| 07:25 | 06:39 | 05:42 17:25-17:43/18 | 05:41 19:24-19:26/2 | 04:58 19:26-19:28/2 | 04:48
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51
26 | 07:24 | 06:37 | 05:40 17:22-17:43/21 | 05:39 19:19-19:29/10 | 04:57 | 04:48
| 16:34 | 17:24 | 18:07 | 19:52 | 20:31 | 20:51
27 | 07:23 | 06:36 | 05:38 17:21-17:44/23 | 05:37 19:16-19:30/14 | 04:56 | 04:49
| 16:36 | 17:25 | 18:08 | 19:53 | 20:33 | 20:51
28 | 07:22 | 06:34 | 05:36 17:20-17:44/24 | 05:35 19:15-19:31/16 | 04:55 | 04:49
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51
29 | 07:21 | 06:32 | 05:34 17:19-17:45/26 | 05:34 19:14-19:33/19 | 04:54 | 04:49
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51
30 | 07:20 | | 05:31 17:19-17:45/26 | 05:32 19:13-19:33/20 | 04:54 | 04:50
| 16:41 | | 18:13 | 19:57 | 20:36 | 20:51
31| 07:19 | | 06:29 18:18-18:44/26 | | 04:53 |
| 16:42 | | 19:14 | | 20:37 |
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479
Sum of minutes with flicker 0 0 185 573 554 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 2.4.202523:12/8 WI nd PRO .



Project: Description:

: VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar per WTG

Calculation: VP Sziget V2 WTG: 8 -v2_8

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

| July

1| 04:51
| 20:50
2| 04:51
| 20:50
3] 04:52
| 20:50
4 | 04:52
| 20:50
51 04:53
| 20:49
6 | 04:54
| 20:49
7 | 04:55
| 20:48
8| 04:55
| 20:48
9 | 04:56
| 20:47
10 | 04:57
| 20:47
11 | 04:58
| 20:46
12 | 04:59
| 20:46
13 | 05:00
| 20:45

14 | 05:01
| 20:44
15 | 05:02
| 20:43
16 | 05:03
| 20:42
17 | 05:04
| 20:42
18 | 05:05
| 20:41
19 | 05:06
| 20:40
20 | 05:07
| 20:39
21| 05:08
| 20:38
22 | 05:09
| 20:37
23] 05:10
| 20:36
24 | 05:12
| 20:34
25 05:13
| 20:33
26 | 05:14
| 20:32
27 | 05:15
| 20:31
28 | 05:16
| 20:30
29 | 05:18
| 20:28
30 | 05:19
| 20:27
31 05:20
| 20:26

Potential sun hours | 484

Sum of minutes with flicker

19:33-19:40/7

19:31-19:42/11
19:30-19:44/14
19:28-19:45/17
19:27-19:46/19
19:26-19:46/20
19:26-19:47/21
19:26-19:49/23
19:25-19:49/24
19:25-19:49/24
19:24-19:49/25
19:23-19:49/26

19:23-19:49/26

257

| August

| 05:22 19:24-19:50/26 | 06:03
| 20:24 | 19:30
| 05:23 19:23-19:50/27 | 06:05
| 20:23 | 19:28
| 05:24 19:23-19:50/27 | 06:06
| 20:21 | 19:26
| 05:25 19:22-19:49/27 | 06:07
| 20:20 | 19:24
| 05:27 19:22-19:50/28 | 06:09
| 20:18 | 19:22
| 05:28 19:22-19:49/27 | 06:10
| 20:17 | 19:20
| 05:29 19:21-19:48/27 | 06:12
| 20:15 | 19:18
| 05:31 19:21-19:47/26 | 06:13
| 20:14 | 19:16
| 05:32 19:21-19:47/26 | 06:14
| 20:12 | 19:14
| 05:33 19:21-19:45/24 | 06:16
| 20:11 | 19:12
| 05:35 19:21-19:43/22 | 06:17
| 20:09 | 19:10
| 05:36 19:21-19:42/21 | 06:18
| 20:07 | 19:08
| 05:37 19:22-19:42/20 | 06:20
| 20:06 | 19:06
| 05:39 19:22-19:40/18 | 06:21
| 20:04 | 19:04
| 05:40 19:23-19:38/15 | 06:23
| 20:02 | 19:01
| 05:42 19:23-19:36/13 | 06:24
| 20:00 | 18:59
| 05:43 19:26-19:35/9 | 06:25
| 19:59 | 18:57
| 05:44 | 06:27
| 19:57 | 18:55
| 05:46 | 06:28
| 19:55 | 18:53
| 05:47 | 06:29
| 19:53 | 18:51
| 05:48 | 06:31
| 19:51 | 18:49
| 05:50 18:51-18:57/6 | 06:32
| 19:49 | 18:47
| 05:51 18:48-19:01/13 | 06:34
| 19:48 | 18:45
| 05:52 18:45-19:02/17 | 06:35
| 19:46 | 18:43
| 05:54 18:43-19:03/20 | 06:36
| 19:44 | 18:41
| 05:55 18:42-19:03/21 | 06:38
| 19:42 | 18:39
| 05:57 18:41-19:04/23 | 06:39
| 19:40 | 18:36
| 05:58 18:40-19:04/24 | 06:40
| 19:38 | 18:34
| 05:59 18:39-19:04/25 | 06:42
| 19:36 | 18:32
| 06:01 18:40-19:04/24 | 06:43
| 19:34 | 18:30
| 06:02 18:39-19:04/25 |

| 19:32 |

| 443 | 379

581

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

| September

18:38-19:03/25
18:39-19:03/24
18:39-19:02/23
18:39-19:00/21
18:22-18:30/8

18:40-18:58/18
18:18-18:33/15
18:42-18:57/15
18:17-18:35/18
18:43-18:54/11
18:15-18:36/21
18:13-18:36/23
18:13-18:37/24
18:12-18:37/25
18:10-18:36/26
18:11-18:37/26
18:10-18:36/26
18:10-18:35/25
18:10-18:35/25
18:10-18:34/24
18:10-18:32/22
18:12-18:31/19
18:13-18:28/15

18:15-18:25/10

489

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

| October | Novembe}December

06:45
18:28
06:46
18:26
06:47
18:24
06:49
8:22
6:50
8:20
6:52
8:18
6:53
8:16
6:55
8:14
6:56
8:12
6:57
8:10
6:59
8:08
7:00
8:06
7:02
8:04
7:03
8:02
7:05
8:00
7:06
7:58
7:08
7:56
7:09
7:55
7:11
7:53
7:12
7:51

NNNNN
= A= D
NNUTO Db

7:45
7:18

O OHOFHOHOFHOHOFHOFHOHOHOHOFHOHOFEHOHOFEOREOKREOKE O K

6:30

6:25

D—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OP—‘gP—‘OP—‘OHOHOD—‘OD—‘OD—‘OD—‘OD—‘OD—‘OI—‘O)—‘O!—‘OI—‘OD—‘O
ol
w

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description:
. VP Sziget
VP Sziget Variant 2
Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZV1 considered

SHADOW - Calendar per WTG, graphical
Calculation: VP Sziget V2

1:v2_1
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emad.dk

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:08/4.0.552
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmou mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 2. 4. 2025 23:08/4.0.552

SHADOW - Calendar per WTG, graphical
Calculation: VP Sziget V2

7:v2_7 8:v2_8
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:
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Project:

VP Sziget

Description:

VP Sziget

Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Main Result

Calculation: VP Sziget V2
Assumptions for shadow calculations

Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Mostova

Diakovre

Horné Saliby

3 o
1 days
1 minutes

Minimum sun height over horizon for influence
Day step for calculation
Time step for calculation

Dolné Saliby

O Tededikovo
®%C 5 @
The calculated times are "worst case" given by the following assumptions: A - C

The sun is shining all the day, from sunrise to sunset 3
The rotor plane is always perpendicular to the line from the WTG to the i o
sun

The WTG is always operating M

Vozokany

)\Zk 1 Ai’ O Zihdrec
5 8 {VJ E

A ZVI (Zones of Visual Influence) calculation is performed before flicker 1n

calculation so non visible WTG do not contribute to calculated flicker values. e D

A WTG will be visible if it is visible from any part of the receiver window. J

The ZVI calculation is based on the following assumptions:

Height contours used: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM

Receptor grid resolution: 1,0 m

Dunajsky Kidtov

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:200 000

All coordinates are in

Geo [deg,min, sec]-WGS84 A New WTG s Shadow receptor
WTGs
WTG type Shadow data
Longitude Latitude Z Row Valid Manufact. Type-generator Power, Rotor Hub height Calculation RPM
data/Description rated  diameter distance
[m] [kw]  [m] [m] [m] [RPM]
1 17°46'50,50" E 48°04'44,03" N 109,9 v2_1 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
2 17°46'04,56" E 48°04'30,81" N 110,5v2_2 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
3 17°46'36,06" E 48°04'24,40" N 111,0v2_3 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
4 17°46'59,98" E 48°04'08,96" N 110,0 v2_4 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
5 17°46'30,10" E 48°03'59,60" N 109,5v2_5 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
6 17°48'05,86" E 48°04'21,59" N 109,1v2_6 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
7 17°47'36,85" E 48°04'27,77" N 109,1v2_7 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
8 17°48'02,25" E 48°03'56,20" N 110,8 v2_8 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
Shadow receptor-Input
No. Name Longitude Latitude Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2v1) a.g.l.
[m] [m] [m] [m] [°] [m]
ASHO 17°46'19,45"E 48°05'47,62" N 111,3 1,0 1,0 1,0 90,0 "Green house mode" 2,0
BDS1 17°47'21,25"E 48°06'08,80" N 112,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
CTE1 17°50'33,67" E 48°05'42,08"N 111,9 1,0 1,0 1,0 90,0 "Green house mode" 2,0
Dz1 17°52'17,26" E 48°04'07,56" N 109,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
EKB1 17°49'39,68" E 48°03'52,69" N 110,2 1,0 1,0 1,0 90,0 "Green house mode" 2,0
FKB2 17°49'15,23" E 48°03'57,18"N 109,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
GKB3 17°49'19,67"E 48°03'50,37" N 110,2 1,0 1,0 1,0 90,0 "Green house mode" 2,0
HKB4 17°49'23,77" E 48°03'38,75" N 111,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
IKB5 17°49'13,07" E 48°03'39,32" N 109,3 1,0 1,0 1,0 90,0 "Green house mode" 2,0
JSP1  17°47'23,92" E 48°03'01,95" N 110,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
KJ1 17°42'44,05" E 48°03'13,36" N 112,6 1,0 1,0 1,0 90,0 "Green house mode" 2,0
LTO1 17°42'01,81" E 48°04'44,40" N 1126 1,0 1,0 1,0 90,0 "Green house mode" 2,0
MTO2 17°44'23,41"E 48°04'19,16" N 1114 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results
Shadow receptor
Shadow, worst case
No. Name Shadow hours Shadow days Max shadow

per year per year  hours per day

[h/year] [days/year] [h/day]
ASHO 0:00 0 0:00
BDS 1 0:00 0 0:00
CTE1 0:00 0 0:00

To be continued on next page...

24205231071 WiNdPRO '

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk



Project:

VP Sziget

Description:

VP Sziget

Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Main Result
Calculation: VP Sziget V2

...continued from previous page

Shadow, worst case

No. Name Shadow hours Shadow days Max shadow

Dz1
EKB1
F KB 2
G KB 3
H KB 4
ITKB5
JSP1
KJ1
LTO1
M TO 2

Total amount of flickering on the shadow receptors caused by each WTG

per year per year  hours per day
[h/year] [days/year] [h/day]
0:00 0 0:00
0:00 0 0:00
37:37 100 0:27
18:19 68 0:25
11:36 39 0:23
17:43 52 0:27
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00

No. Name Worst case

1v2_1
2v2.2
3v2_3
4v2_4
5v2.5
6Vv2_6
7v2_7
8v2_8

[h/year]
0:00
0:00
0:00
0:00
0:00

31:11
0:00
43:59

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously andy/or receptors may receive flicker from 2 or more WTGSs simultaneously.

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

VP Sziget

Description:

VP Sziget

Variant 2
Shadow Impact
Shadow-Flicker Worst Case

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava

All receptors are in green house mode +421905942960 _
Trees and objects are disregarded 24]&]’03 Trnka / maros.trnka@gmail.com
alculated:

Topographic shadow disregarded
ZV1 considered

SHADOW - Map
Calculation: VP Sziget V2

2. 4. 2025 23:08/4.0.552

Horné Saliby

1340

kany

Tomasikovo:

TO1
1354

507

najsky K!Q;"ut_ml

&

Horné Myto

1351

Dolné Saliby \

Shadow days per year, worst
case

\ - 1
N 1350 1349
15
30
N — 60
N — 120
N 240

Diako

Shadow days per year, worst
case

1,0 - <15,0

15,0 - <30,0
30,0 - <60,0
60,0 - <120,0
120,0 - <240,0
240,0 - <=365,0

1366

Zihdrec

S

1367 70

SP1 ; "\_

Trstice

e

A Dolny Chotar

© OpenStreetMé% contributors, Data OpenStreetMap and contributors, ODbL

0

[ [
1 2

3 4 km

Map: EMD OpenStreetMap , Print scale 1:85 000, Map center Geo WGS84 East: 17°47'09,54" E North: 48°04'14,95" N
s Shadow receptor
Flicker map level: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM 1 arc-second)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1,5 m

A New WTG

24205231471 WINdPRO .
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Project: Description:
. VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Map
Calculation: VP Sziget V2

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:08/4.0.552

N\ 1350 1349

Horné Saliby

1340
Dolné Saliby \

%
| " DS1

[any
8 O /%

Hours per year, worst case

0
10
o4 30
100

Hours per year, worst case

1 01-<100
10,0 - <30,0
30,0 - <100,0
100,0 - <=2 000,0

@
TE1
Tomaiikovi;
TO1 N\ 13;5
1354 \
507 Ziharec
” : 1367 O
g - Z1
§ N
o O S,
‘i Jahodna J1 O
SP1 )
£ )
A X
najsky Kiatovigy, s
o :‘ 426 /’ 5
4 )] /e
(> Vd
QL 1346 b
= % 1346
4 "\ i 5 Trstice /
“‘ f -
= 4 Horné Myto /
‘..\-‘ r:"
. \
. \
= 3
1] ; Dolny Chotar \-_
‘ (C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
|| [
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:85 000, Map center Geo WGS84 East: 17°47'09,54" E North: 48°04'14,95" N
A New WTG & Shadow receptor

Flicker map level: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM 1 arc-second)

Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1,5 m
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Project: Description:
. VP Sziget
VP Sziget Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Map
Calculation: VP Sziget V2

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:08/4.0.552

Max shadow minutes per day,
worst case
0
Diak 10
30
100
Horné Saliby
134 Max shadow minutes per day,
worst case
Dolné Saliby 0,1 - <10,0
kany 10,0 - <30,0
.? O & -
e DS 1 30,0 - <60,0
O ] 60,0 - <=1 440,0
ot TE 1
""\‘_ : y > \_\
f'-_’- r 3 - ” N = \.\ o
’r/ Ji - E '1/ x\’__/\\
Tomasikove j/ ‘--\ s 2 3 \\
O )4 A Y
JE 5t 1 1
1354 [] )\2 * )\ )\ 7 ‘ 1366
07 O 1 ~ 3 7 e .j_ i Zihdrec
TO 2 S 6 @
¥ A o A
\ s 45 s -
\ > »
.\ # - J
2 ¢ \' i f ~ l[(EKB 4
m‘"‘g O -~
(1 ]ahandna J1 O
SP1
najsky Kli:mv »
Ff\‘. 426
Trstice
Horné Myto
25 Dolny Chotar \
(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ || |
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:85 000, Map center Geo WGS84 East: 17°47'09,54" E  North: 48°04'14,95" N
A New WTG &< Shadow receptor

Flicker map level: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM 1 arc-second)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1,5 m
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Project:

VP Sziget

Description:

Shadow Impact
Variant 3

BASIS - Project data overview
Calculation: VP Sziget V3

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

5. 4. 2025 18:09/4.0.552

Country: Slovakia

Site center: Geo WGS84 East: 17°47'15,61" E  North: 48°05'07,70" N

WTGs

Geo [deg,min,sec]-WGS84
Latitude

Longitude

WTG type

<

<

<

<

< <
DD DDRR

<

ONOUTDhWN

<

17°46'57,24" E
17°46'04,56" E
17°46'36,06" E
17°46'59,98" E
17°46'30,10" E
17°48'05,86" E
17°47'42,01" E
17°48'02,25" E

48°04'53,62" N
48°04'30,81" N
48°04'24,40" N
48°04'08,96" N
48°03'59,60" N
48°04'21,59" N
48°04'07,97" N
48°03'56,20" N

Shadow receptor

Geo [deg,min,sec]-WGS84

DS 1
J1
KB 1
KB 2
KB 3
KB 4
KB 5
SHO
SP1
TE1
TO1
TO 2
Z1

BASIS - WTG distances

Longitude

17°47'21,25" E
17°42'44,05" E
17°49'39,68" E
17°49'15,23" E
17°49'19,67" E
17°49'23,77" E
17°49'13,07" E
17°46'19,45" E
17°47'23,92" E
17°50'33,67" E
17°42'01,81" E
17°44'23,41" E
17°52'17,26" E

Latitude

48°06'08,80" N
48°03'13,36" N
48°03'52,69" N
48°03'57,18" N
48°03'50,37" N
48°03'38,75" N
48°03'39,32" N
48°05'47,62" N
48°03'01,95" N
48°05'42,08" N
48°04'44,40" N
48°04'19,16" N
48°04'07,56" N

Calculation: VP Sziget V3

WTG distances
Z Nearest WTG Z

Max

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

[m]
109,8
110,5
111,0
110,0
109,5
109,1
111,0
110,8
109,1
111,0

[m]
111,0
111,0
110,5
109,5
110,0
111,0
110,8
111,0
109,5
111,0

<

<

<

< <

<

<

wwwwlwwww
NoONPPUINWW

<

Z Row
data/Description

[m]

109,8 v3_1 New
110,5v3_2 New
111,0v3_3 New
110,0 v3_4 New
109,5 v3_5 New
109,1 v3_6 New
111,0v3_7 New
110,8 v3_8 New

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Z Object name Orientation Length Height Height Angle

[m]

112,0 DS 1
112,671
110,2 KB 1
109,8 KB 2
110,2 KB 3
111,0 KB 4
109,3 KB 5
111,3SHO
110,0 SP 1
111,9TE1
112,6 TO 1
111,470 2
109,87 1

Horizontal
distance
[m]
1003
682
682
683
683
649
555
555
555
1003

[°]
180,0
180,0
180,0
180,0
180,0
180,0
180,0
180,0
180,0
180,0
180,0
180,0
180,0

Distance in
rotor diameters

58
4,0
4,0
4,0
4,0
3,8
3,2
3,2
3,2
58

Valid Manufact. Type-generator Power, rated Rotor diameter Hub height
[kw] [m] [m]
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
VESTAS  V172-7.2-7 200 7 200 172,0 175,0
a.g.l.
[m] [m] [m] [°]
1,0 1,0 1,0 90,0
10 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
10 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
1,0 1,0 1,0 90,0
56 /
) |
)\ {
v3_1 /
{
A \
v3 2 RN
B *v3 3 A
= v3 6‘/ A\
A A M
A v3_ 4 v3 7 4
v3_5 A ;
- v3_ 8
(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:50 000
A New WTG
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Project: Description:

VP Sziget Shadow Impact
Variant 3

BASIS - Map

Calculation: VP Sziget V3

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

5. 4. 2025 18:09/4.0.552
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© OpenStreetMa:;b contributors, Data OpenStreetMap andwmntcibhtors, ODbL
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0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:85 000, Map center Geo WGS84 East: 17°47'09,54" E  North: 48°04'35,38" N
A New WTG & Shadow receptor
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: A-SH 0
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:13
12| 07:35
| 16:14
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:28
| 16:30
24 | 07:27
| 16:31
25 | 07:26
| 16:33
26 | 07:25
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:41
6:14
7:42
6:12
7:44
6:10
| 17:45
| 06:08
| 17:47
| 06:06
| 17:48
| 06:04
| 17:50
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:19
6:21
9:20
6:19
9:22
6:17
9:23
6:15
9:25
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:32
6:03
9:33
6:01
9:35
5:59
9:36
5:58
9:38
5:56
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:44
9:48
5:43
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:25
0:03
5:24
0:05
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:12
5:15
0:13
5:13
0:14
5:12
0:16
5:11
0:17
5:09
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:04
0:23
5:03
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:55
0:34
4:54
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:51
0:39
4:51

£o
SN
oo

INIINININQ
N
=

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51

horobhOROorORO
RO Ruuunaaygan
NOPOWONONORF

0:49
4:55
0:48
4:56
0:48
4:57
0:47
4:58
0:46
4:59
0:46
5:00
0:45
5:01
0:44
5:02
0:44
5:03
0:43
5:04
0:42
5:05
0:41
5:06
0:40
5:07
0:39
5:08
0:38
5:09
0:37
5:10
0:36
5:12
0:35
5:13
0:33
5:14
0:32
5:15
0:31
5:17
0:30
5:18
0:29
5:19
0:27
5:20
0:26
484

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:24
5:23
0:23
5:24
0:22
5:25
0:20
5:27
0:19
5:28
0:17
5:29
0:16
5:31
0:14
5:32
0:12
5:33
0:11
5:35
0:09
5:36
0:07
5:37
0:06
5:39
0:04
5:40
0:02
5:42
0:00
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:50
5:51
9:48
5:52
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:45
7:18

6:31

6:25
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windPRO .



Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: B - DS 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:08
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:13
12| 07:35
| 16:14
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18 | 07:32
| 16:22
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:27
| 16:31
25 | 07:26
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:19
6:21
9:20
6:19
9:22
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:32
6:03
9:33
6:01
9:35
5:59
9:36
5:57
9:37
5:56
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:44
9:48
5:43
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:35
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:25
0:03
5:24
0:05
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:12
5:15
0:13
5:13
0:14
5:12
0:16
5:11
0:17
5:09
0:18
5:08
0:20
5:07
0:21
5:05
0:22
5:04
0:23
5:03
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:55
0:34
4:54
0:35
4:53
0:36
4:53
0:37
470
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| June

4:52
0:38
4:51
0:39
4:51
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N
=

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

horobhOROorORO
RO Ruuunaaygan
NOPOWONONORF

0:49
4:55
0:48
4:56
0:48
4:57
0:47
4:58
0:46
4:59
0:46
5:00
0:45
5:01
0:44
5:02
0:43
5:03
0:43
5:04
0:42
5:05
0:41
5:06
0:40
5:07
0:39
5:08
0:38
5:09
0:37
5:10
0:36
5:12
0:35
5:13
0:33
5:14
0:32
5:15
0:31
5:16
0:30
5:18
0:28
5:19
0:27
5:20
0:26
484
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:21
0:24
5:23
0:23
5:24
0:22
5:25
0:20
5:27
0:19
5:28
0:17
5:29
0:15
5:31
0:14
5:32
0:12
5:33
0:11
5:35
0:09
5:36
0:07
5:37
0:06
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:50
5:51
9:48
5:52
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:45
7:18

6:31

6:25
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: C-TE 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:08
8] 07:36
| 16:09
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:14
13| 07:34
| 16:15
14 | 07:34
| 16:17
15 07:33
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18| 07:31
| 16:22
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:40
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:18
6:21
9:20
6:19
9:21
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:31
6:03
9:33
6:01
9:34
5:59
9:36
5:57
9:37
5:55
9:39
5:53
9:40
5:52
9:42
5:50
9:43
5:48
9:44
5:46
9:46
5:44

b
D
N

5:42
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:35
9:54
5:34
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:28
0:00
5:27
0:02
5:25
0:03
5:24
0:04
5:22
0:06
5:20
0:07
5:19
0:09
5:17
0:10
5:16
0:11
5:15
0:13
5:13
0:14
5:12
0:15
5:10
0:17
5:09
0:18
5:08
0:19
5:07
0:21
5:05
0:22
5:04
0:23
5:03
0:24
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:33
4:55
0:34
4:54
0:35
4:53
0:36
4:52
0:37
470
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| June

4:52
0:38
4:51
0:39
4:50

ONONONO

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

ehoOohoPrORO
Buhagnaoygadg
LWoONORORO

4:54
0:49
4:54
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o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:21
0:24
5:23
0:23
5:24
0:21
5:25
0:20
5:26
0:18
5:28
0:17
5:29
0:15
5:30
0:14
5:32
0:12
5:33
0:10
5:35
0:09
5:36
0:07
5:37
0:05
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:58
5:44
9:57
5:45
9:55
5:47
9:53
5:48
9:51
5:49
9:49
5:51
9:47
5:52
9:46
5:54
9:44
5:55
9:42
5:56
9:40
5:58
9:38
5:59
9:36
6:00
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:44
| 18:28
| 06:46
| 18:26
| 06:47
| 18:24
| 06:49

7:45
7:18

6:30

6:25
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: D -7 1

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
7107:36
| 16:08
8] 07:36
| 16:09
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:14
13| 07:34
| 16:15
14 | 07:34
| 16:17
15 07:33
| 16:18
16 | 07:33
| 16:19
17| 07:32
| 16:21
18| 07:31
| 16:22
19 | 07:30
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:40
31 07:18
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:29
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
o q
- N
o~

6:25
9:17
6:23
9:18
6:21
9:20
6:19
9:21
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:28
6:07
9:30
6:05
9:31
6:03
9:33
6:01
9:34
5:59
9:36
5:57
9:37
5:55
9:39
5:53
9:40
5:52
9:41
5:50
9:43
5:48
9:44
5:46
9:46
5:44

b
D
N

5:42
9:49
5:40
9:50
5:39
9:51
5:37
9:53
5:35
9:54
5:33
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:28
0:00
5:27
0:01
5:25
0:03
5:24
0:04
5:22
0:06
5:20
0:07
5:19
0:08
5:17
0:10
5:16
0:11
5:15
0:12
5:13
0:14
5:12
0:15
5:10
0:16
5:09
0:18
5:08
0:19
5:06
0:20
5:05
0:22
5:04
0:23
5:03
0:24
5:02
0:25
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:32
4:55
0:33
4:54
0:34
4:53
0:35
4:52
0:36
470
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| June

4:52
0:37
4:51
0:38
4:50
0:39
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Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

ehohoroOhO
BBy adg
bWoNORORO

4:54
0:49
4:54
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:21
0:24
5:23
0:23
5:24
0:21
5:25
0:20
5:26
0:18
5:28
0:17
5:29
0:15
5:30
0:13
5:32
0:12
5:33
0:10
5:34
0:09
5:36
0:07
5:37
0:05
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:58
5:44
9:56
5:45
9:55
5:47
9:53
5:48
9:51
5:49
9:49
5:51
9:47
5:52
9:45
5:54
9:43
5:55
9:42
5:56
9:40
5:58
9:38
5:59
9:36
6:00
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:44
| 18:28
| 06:46
| 18:26
| 06:47
| 18:24
| 06:49

7:12

7:43
7:19

6:30
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: E - KB 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:02
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:07
71 07:37
| 16:08
8] 07:36
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:14
13| 07:34
| 16:16
14 | 07:34
| 16:17
15 07:33
| 16:18
16 | 07:33
| 16:20
17| 07:32
| 16:21
18| 07:31
| 16:22
19| 07:31
| 16:24
20 | 07:30
| 16:25
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:37
29 | 07:21
| 16:39
30 | 07:20
| 16:40
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:18
6:21
9:20
6:19
9:21
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:31
6:03
9:33
6:01
9:34
5:59
9:36
5:57
9:37
5:55
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:44
5:46
9:46
5:44

b
D
N

5:42
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:35
9:54
5:34
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:25
0:03
5:24
0:04
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:11
5:15
0:13
5:13
0:14
5:12
0:15
5:11
0:17
5:09
0:18
5:08
0:19
5:07
0:21
5:05
0:22
5:04
0:23
5:03
0:24
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:32
4:55
0:34
4:54
0:35
4:53
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:51
0:39
4:51
0:39
4:50

INIINININQ
N
)

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:50

ehohoroOhO
BB naoygadg
bWoNONORO

4:54
0:49
4:55

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:21
0:24
5:23
0:23
5:24
0:21
5:25
0:20
5:27
0:18
5:28
0:17
5:29
0:15
5:31
0:14
5:32
0:12
5:33
0:10
5:35
0:09
5:36
0:07
5:37
0:05
5:39
0:04
5:40
0:02
5:41
0:00
5:43
9:58
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:49
5:51
9:47
5:52
9:46
5:54
9:44
5:55
9:42
5:56
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:47
| 18:24
| 06:49

7:45
7:18

6:30

6:25

»—AO»—AO»—AO»—AOHO»—AO»—‘O»—‘o»—‘on—‘oD—‘OD—‘OD—‘OD—‘O»—‘OEO»—‘OHOHOHOHOHOHOHOHO!—‘O!—‘Ob—‘Ob—‘Ob—‘O
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Project:

VP Sziget

Description:

VP Sziget

Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: F - KB 2
Assumptions for shadow calculations

Reference year for calendar 2024
The calculated times are "worst case" given by the following assumptions
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March | April
107:37 | 07:17 | 06:30 | 06:27
| 16:02 | 16:44 | 17:30 | 19:16
2107:37 | 07:16 | 06:28 | 06:25
| 16:03 | 16:45 | 17:31 | 19:17
3107:37 | 07:15 | 06:26 | 06:23
| 16:04 | 16:47 | 17:33 | 19:19
41 07:37 | 07:13 | 06:24 | 06:21
| 16:05 | 16:48 | 17:34 | 19:20
5107:37 | 07:12 | 06:22 | 06:19
| 16:06 | 16:50 | 17:36 | 19:21
6| 07:37 | 07:11 | 06:20 | 06:17
| 16:07 | 16:52 | 17:37 | 19:23
7 107:37 | 07:09 | 06:18 | 06:15
| 16:08 | 16:53 | 17:39 | 19:24
8] 07:36 | 07:08 | 06:16 | 06:13
| 16:10 | 16:55 | 17:40 | 19:26
9] 07:36 | 07:06 | 06:14 | 06:11
| 16:11 | 16:56 | 17:42 | 19:27
10 | 07:36 | 07:05 | 06:12 | 06:09
| 16:12 | 16:58 | 17:43 | 19:29
11 | 07:35 | 07:03 | 06:10 | 06:07
| 16:13 | 17:00 | 17:45 | 19:30
12 | 07:35 | 07:02 | 06:08 | 06:05
| 16:14 | 17:01 | 17:46 | 19:32
13 | 07:34 | 07:00 | 06:06 | 06:03
| 16:16 | 17:03 | 17:48 | 19:33
14 | 07:34 | 06:58 | 06:04 | 06:01
| 16:17 | 17:04 | 17:49 | 19:34
15 | 07:33 | 06:57 | 06:02 | 05:59
| 16:18 | 17:06 | 17:51 | 19:36
16 | 07:33 | 06:55 | 06:00 | 05:57
| 16:20 | 17:08 | 17:52 | 19:37
17 1 07:32 | 06:53 | 05:58 | 05:56
| 16:21 | 17:09 | 17:54 | 19:39
18 | 07:31 | 06:52 | 05:56 | 05:54
| 16:22 | 17:11 | 17:55 | 19:40
19 | 07:31 | 06:50 | 05:54 | 05:52
| 16:24 | 17:12 | 17:57 | 19:42
20 | 07:30 | 06:48 | 05:52 | 05:50
| 16:25 | 17:14 | 17:58 | 19:43
21| 07:29 | 06:46 | 05:50 | 05:48
| 16:27 | 17:16 | 18:00 | 19:44
22| 07:28 | 06:45 | 05:48 | 05:46
| 16:28 | 17:17 | 18:01 | 19:46
23| 07:27 | 06:43 | 05:46 17:31 (8) | 05:44
| 16:30 | 17:19 | 18:03 7 17:38(8) | 19:47
24| 07:26 | 06:41 | 05:44 17:27 (8) | 05:42
| 16:31 | 17:20 | 18:04 14 17:41(8) | 19:49
251 07:25 | 06:39 | 05:42 17:25 (8) | 05:41
| 16:33 | 17:22 | 18:05 18 17:43(8) | 19:50
26 | 07:24 | 06:37 | 05:40 17:22 (8) | 05:39
| 16:34 | 17:23 | 18:07 21 17:43(8) | 19:52
27 | 07:23 | 06:36 | 05:38 17:21 (8) | 05:37
| 16:36 | 17:25 | 18:08 23 17:44(8) | 19:53
28 | 07:22 | 06:34 | 05:35 17:20 (8) | 05:35
| 16:37 | 17:27 | 18:10 24 17:44 (8) | 19:55
29 | 07:21 | 06:32 | 05:33 17:19(8) | 05:34
| 16:39 | 17:28 | 18:11 26 17:45(8) | 19:56
30| 07:20 | | 05:31 17:19 (8) | 05:32
| 16:41 | | 18:13 26  17:45(8) | 19:57
31]07:19 | | 06:29 18:18 (8) |
| 16:42 | | 19:14 26 18:44 (8) |
Potential sun hours | 274 | 295 | 368 | 409
| |

Total, worst case | 185 |

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

26

26

25

23

21

18

163

|May

18:18 (8) | 05:30
18:44 (8) | 19:59
18:18 (8) | 05:29
18:44 (8) | 20:00
18:18 (8) | 05:27
18:43 (8) | 20:02
18:19 (8) | 05:25
18:42 (8) | 20:03
18:20 (8) | 05:24
18:41 (8) | 20:04
18:21 (8) | 05:22
18:39 (8) | 20:06
18:22 (8) | 05:21
18:37 (8) | 20:07
18:25 (8) | 05:19
18:34 (8) | 20:09

| 05:18

0:37

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

13

16

18

20

20

22

23

23

25

25

25

239

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava

+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

|June
| 04:52
| 20:38 26
| 04:51
| 20:39 25
| 04:51
| 20:40 26
| 04:50
| 20:40 26
| 04:50
| 20:41 27
| 04:49
| 20:42 26
| 04:49
| 20:43 26
| 04:48
| 20:44 26
| 04:48
| 20:44 26
| 04:47
| 20:45 26
| 04:47
| 20:46 27
| 04:47
| 20:46 26
| 04:47
| 20:47 26
| 04:47
| 20:47 27
| 04:46
| 20:48 26
| 04:46
| 20:48 26
| 04:46
| 20:49 26
| 04:46
| 20:49 26
| 04:46
| 20:50 25
19:49 (6) | 04:47
19:58 (6) | 20:50 25
19:47 (6) | 04:47
20:00 (6) | 20:50 25
19:46 (6) | 04:47
20:02 (6) | 20:50 25
19:45 (6) | 04:47
20:03 (6) | 20:51 25
19:44 (6) | 04:47
20:04 (6) | 20:51 26
19:44 (6) | 04:48
20:04 (6) | 20:51 26
19:43 (6) | 04:48
20:05 (6) | 20:51 26
19:42 (6) | 04:48
20:05 (6) | 20:51 26
19:42 (6) | 04:49
20:05 (6) | 20:51 26
19:42 (6) | 04:49
20:07 (6) | 20:51 26
19:42 (6) | 04:50
20:07 (6) | 20:51 26
19:42 (6) |
20:07 (6) |
| 479
| 777

(WTG causing flicker first time)
(WTG causing flicker last time)

2.4.202523:26 / 6

19:42 (6)
20:08 (6)
19:42 (6)
20:07 (6)
19:42 (6)
20:08 (6)
19:42 (6)
20:08 (6)
19:42 (6)
20:09 (6)
19:42 (6)
20:08 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:09 (6)
19:43 (6)
20:10 (6)
19:44 (6)
20:10 (6)
19:44 (6)
20:10 (6)
19:44 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:45 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:46 (6)
20:11 (6)
19:47 (6)
20:12 (6)
19:46 (6)
20:12 (6)
19:46 (6)
20:12 (6)
19:47 (6)
20:13 (6)
19:47 (6)
20:13 (6)
19:48 (6)
20:14 (6)
19:47 (6)
20:13 (6)
19:48 (6)
20:14 (6)
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: F - KB 2
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

| July | August | September | October | NovembetDecember
1| 04:50 19:48 (6) | 05:21 | 06:03 | 06:45 | 06:30 | 07:15
| 20:50 26 20:14 (6) | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2| 04:51 19:48 (6) | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 20:50 26  20:14 (6) | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3] 04:52 19:48 (6) | 05:24 | 06:06 | 06:47 | 06:33 | 07:17
| 20:50 26  20:14 (6) | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 04:52 19:48 (6) | 05:25 | 06:07 18:22 (8) | 06:49 | 06:35 | 07:18
| 20:50 27 20:15(6) | 20:20 | 19:24 8 18:30(8) | 18:22 | 16:25 | 15:55
51 04:53 19:49 (6) | 05:27 | 06:09 18:18 (8) | 06:50 | 06:37 | 07:19
| 20:49 26 20:15(6) | 20:18 | 19:22 15  18:33(8) | 18:20 | 16:24 | 15:55
6 | 04:54 19:48 (6) | 05:28 | 06:10 18:17 (8) | 06:52 | 06:38 | 07:21
| 20:49 27  20:15(6) | 20:17 | 19:20 18 18:35(8) | 18:18 | 16:22 | 15:54
7 | 04:55 19:49 (6) | 05:29 | 06:12 18:15 (8) | 06:53 | 06:40 | 07:22
| 20:48 26 20:15(6) | 20:15 | 19:18 21 18:36 (8) | 18:16 | 16:21 | 15:54
8| 04:55 19:49 (6) | 05:31 | 06:13 18:13 (8) | 06:55 | 06:41 | 07:23
| 20:48 26 20:15(6) | 20:14 | 19:16 23 18:36 (8) | 18:14 | 16:19 | 15:54
9 | 04:56 19:50 (6) | 05:32 | 06:14 18:13 (8) | 06:56 | 06:43 | 07:24
| 20:47 26  20:16 (6) | 20:12 | 19:14 24 18:37(8) | 18:12 | 16:18 | 15:54
10 | 04:57 19:49 (6) | 05:33 | 06:16 18:12 (8) | 06:57 | 06:44 | 07:25
| 20:47 26  20:15(6) | 20:10 | 19:12 25 18:37(8) | 18:10 | 16:17 | 15:53
11 | 04:58 19:49 (6) | 05:35 | 06:17 18:11 (8) | 06:59 | 06:46 | 07:26
| 20:46 26 20:15(6) | 20:09 | 19:10 25 18:36 (8) | 18:08 | 16:15 | 15:53
12 | 04:59 19:50 (6) | 05:36 | 06:18 18:11 (8) | 07:00 | 06:47 | 07:27
| 20:45 25  20:15(6) | 20:07 | 19:08 26  18:37(8) | 18:06 | 16:14 | 15:53
13 | 05:00 19:50 (6) | 05:37 | 06:20 18:10 (8) | 07:02 | 06:49 | 07:28
| 20:45 25 20:15(6) | 20:05 | 19:06 26  18:36 (8) | 18:04 | 16:13 | 15:53
14 ] 05:01 19:51 (6) | 05:39 | 06:21 18:10 (8) | 07:03 | 06:50 | 07:29
| 20:44 24 20:15(6) | 20:04 | 19:03 25 18:35(8) | 18:02  |16:11 | 15:53
15 | 05:02 19:51 (6) | 05:40 | 06:22 18:10 (8) | 07:05 | 06:52 | 07:29
| 20:43 24 20:15(6) | 20:02 | 19:01 25 18:35(8) | 18:00 | 16:10 | 15:54
16 | 05:03 19:52 (6) | 05:41 | 06:24 18:10 (8) | 07:06 | 06:53 | 07:30
| 20:42 23 20:15(6) | 20:00 | 18:59 24  18:34(8) | 17:58 | 16:09 | 15:54
17 | 05:04 19:52 (6) | 05:43 | 06:25 18:10 (8) | 07:08 | 06:55 | 07:31
| 20:41 22 20:14 (6) | 19:58 | 18:57 22 18:32(8) | 17:56 | 16:08 | 15:54
18 | 05:05 19:53 (6) | 05:44 | 06:27 18:12 (8) | 07:09 | 06:56 | 07:32
| 20:41 21 20:14(6) | 19:57 | 18:55 19  18:31(8) | 17:54 | 16:07 | 15:54
19 | 05:06 19:53 (6) | 05:46 | 06:28 18:13 (8) | 07:11 | 06:58 | 07:32
| 20:40 20 20:13 (6) | 19:55 | 18:53 15 18:28 (8) | 17:53 | 16:06 | 15:55
20 | 05:07 19:54 (6) | 05:47 | 06:29 18:15 (8) | 07:12 | 06:59 | 07:33
| 20:39 19 20:13 (6) | 19:53 | 18:51 10 18:25(8) | 17:51 | 16:05 | 15:55
21 | 05:08 19:55 (6) | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
[20:38 17 20:12(6) | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22 | 05:09 19:56 (6) | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
[20:37 15 20:11(6) | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 05:10 19:58 (6) | 05:51 | 06:33 | 07:17 | 07:04 | 07:35
[20:35 11 20:09 (6) | 19:47 | 18:45 | 17:45 | 16:02 | 15:56
24| 05:12 20:00 (6) | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 20:34 7 20:07(6) | 19:46 | 18:43 | 17:43 | 16:01 | 15:57
25| 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:35
| 20:33 |19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 20:32 | 19:42 | 18:38 | 17:40 | 15:59 | 15:58
27 | 05:15 | 05:56 | 06:39 | 06:23 | 07:09 | 07:36
| 20:31 | 19:40 | 18:36 | 16:38 | 15:59 | 15:59
28 | 05:16 | 05:58 | 06:40 | 06:24 | 07:11 | 07:36
| 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 05:20 | 06:02 | |06:29 | | 07:37
| 20:26 [19:32 | |16:32 | | 16:02
Potential sun hours | 484 | 443 | 379 | 337 | 279 | 262

Total, worst case | 541 | | 351 | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:
VP Sziget VP S7get Freemind sro
Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: G - KB 3
Assumptions for shadow calculations

Reference year for calendar
The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

2024

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

|January |February |[March  |April | May |June | July | August | September | October | Novembel December
1107:37  |07:17 ] 06:30 | 06:27 105:30 | 04:52 | 04:50 | 06:03 18:38 (8) | 06:45 | 06:30 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 13 | 19:30 25 19:03 (8) | 18:28 | 16:30 | 15:56
2| 07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 06:05 18:39 (8) | 06:46 | 06:32 | 07:16
|16:03 | 16:45  [17:31 | 19:17 120:00 | 20:39 120:50 12 [19:28 24 19:03(8) [ 18:26 | 16:28 | 15:56
307:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 06:06 18:39 (8) | 06:47 | 06:33 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:39 | 20:50 11 | 19:26 23 19:02 (8) | 18:24 | 16:27 | 15:55
4|07:37  |07:13 | 06:224 | 06:21 105:25 | 04:50 | 04:52 | 06:07 18:39 (8) | 06:49 | 06:35 | 07:18
| 16:05 | 16:48 | 17:34 | 19:20 | 20:03 | 20:40 | 20:50 10 | 19:24 21 19:00 (8) | 18:22 | 16:25 | 15:55
5007:37 | 07:12 | 06:22 | 06:19 18:49 (8) | 05:24 | 04:50 20:10 (6) | 04:53 | 06:09 18:40 (8) | 06:50 | 06:37 | 07:19
| 16:06 | 16:50 | 17:36 | 19:21 9 18:58(8) | 20:04 | 20:41 5 20:15(6) | 20:49 10 | 19:22 18  18:58(8) | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 18:46 (8) | 05:22 | 04:49 20:08 (6) | 04:54 | 06:10 18:42 (8) | 06:52 | 06:38 | 07:21
116:07  |16:52 | 17:37  |19:23 15 19:01(8) | 20:06 | 20:42 7 20:15 (6) | 20:49 7 119:20 15 18:57(8) | 18:18 | 16:22 | 15:54
7107:37 | 07:09 | 06:18 | 06:15 18:44 (8) | 05:21 | 04:49 20:07 (6) | 04:55 | 06:12 18:43 (8) | 06:53 | 06:40 | 07:22
|16:08 | 16:53  [17:39  [19:24 18  19:02(8) [ 20:07 | 20:43 9 20:16(6) | 20:48 6 119:18 11  18:54(8) | 1816 | 16:21 | 15:54
807:36 | 07:08 | 06:16 | 06:13 18:42 (8) | 05:19 | 04:48 20:07 (6) | 04:55 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 21 19:03 (8) | 20:09 | 20:44 10 20:17(6) | 20:48 3 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 18:41(8) | 05:18 | 04:48 20:06 (6) | 04:56 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:56 | 17:42 | 19:27 22 19:03 (8) | 20:10 | 20:44 11 20:17 (6) | 20:47 | 19:14 | 18:12 | 16:18 | 15:54
10]07:36  |07:05  |06:12 | 06:09 18:40 (8) | 05:16 | 04:47 20:06 (6) | 04:57 | 06:16 | 06:57 | 06:44 | 07:25
| 16:12 | 16:58 | 17:43 | 19:29 24 19:04 (8) | 20:11 | 20:45 12 20:18(6) | 20:47 | 19:12 | 18:10 | 16:17 | 15:53
11 ] 07:35 | 07:03 | 06:10 | 06:07 18:39 (8) | 05:15 | 04:47 20:06 (6) | 04:58 | 06:17 | 06:59 | 06:46 | 07:26
116:13 | 17:00 | 17:45  |19:30 25 19:04(8) | 20:13  [20:46 13 20:19 (6) | 20:46 | 19:10 | 18:08 | 16:15 | 15:53
121 07:35 | 07:02 | 06:08 | 06:05 18:39 (8) | 05:13 | 04:47 20:06 (6) | 04:59 | 06:18 | 07:00 | 06:47 | 07:27
| 16:14 | 17:01  [17:46  [19:32 25 19:04(8) | 20:14  |20:46 13  20:19 (6) | 20:45 | 19:08 |18:06 | 16:14 | 15:53
131 07:34 | 07:00 | 06:06 | 06:03 18:39 (8) | 05:12 | 04:47 20:06 (6) | 05:00 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 24 19:03 (8) | 20:15 | 20:47 14 20:20 (6) | 20:45 | 19:06 | 18:04 | 16:13 | 15:53
14]07:34 | 06:58 | 06:04 | 06:01 18:38(8) | 05:11 | 04:47 20:06 (6) | 05:01 | 06:21 | 07:03 | 06:50 | 07:29
| 16:17 | 17:04 | 17:49 | 19:34 25 19:03 (8) | 20:17 | 20:47 15 20:21(6) | 20:44 | 19:03 | 18:02 | 16:11 | 15:53
15107:33  |06:57 | 06:02 | 05:59 18:39 (8) | 05:09 | 04:46 20:06 (6) | 05:02 | 06:22 | 07:05 | 06:52 | 07:29
| 16:18 | 17:06 | 17:51 | 19:36 24 19:03 (8) | 20:18 | 20:48 15 20:21(6) | 20:43 | 19:01 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:57 18:40 (8) | 05:08 | 04:46 20:06 (6) | 05:03 | 06:24 | 07:06 | 06:53 | 07:30
|16:20 | 17:08  [17:52  [19:37 22 19:02(8) | 20:19  |20:48 16  20:22 (6) | 20:42 | 18:59 |17:58 | 16:09 | 15:54
171 07:32 | 06:53 | 05:58 | 05:56 18:40 (8) | 05:07 | 04:46 20:06 (6) | 05:04 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 21 19:01(8) | 20:21 | 20:49 16 20:22 (6) | 20:41 | 18:57 | 17:56 | 16:08 | 15:54
18 | 07:31 | 06:52 | 05:56 | 05:54 18:41 (8) | 05:05 | 04:46 20:06 (6) | 05:05 | 06:27 | 07:09 | 06:56 | 07:32
| 16:22 | 17:11 | 17:55 | 19:40 19 19:00 (8) | 20:22 | 20:49 16 20:22(6) | 20:41 | 18:55 | 17:54 | 16:07 | 15:54
19107:31  |06:50 | 05:54 | 05:52 18:42 (8) | 05:04 | 04:46 20:06 (6) | 05:06 | 06:28 |07:11 | 06:58 | 07:32
|16:224  [17:12  |17:57 | 19:42 16 18:58(8) [ 20:23 | 20:50 17  20:23 (6) | 20:40 | 18:53 |17:53 | 16:06 | 15:55
20 | 07:30 | 06:48 | 05:52 | 05:50 18:43 (8) | 05:03 | 04:47 20:06 (6) | 05:07 | 06:29 | 07:12 | 06:59 | 07:33
|16:25  [17:14 | 17:58 | 19:43 13 18:56 (8) | 20:24 | 20:50 17  20:23 (6) | 20:39 | 18:51 |17:51 | 16:05 | 15:55
21| 07:29 | 06:46 | 05:50 | 05:48 18:47 (8) | 05:02 | 04:47 20:06 (6) | 05:08 | 06:31 | 07:14 | 07:01 | 07:34
|16:27 | 17:16 | 18:00 | 19:44 6 18:53(8) | 20:26  |20:50 17  20:23(6) | 20:38 | 18:49 |17:49 | 16:04 | 15:55
22|07:28 | 06:45 | 05:48 | 05:46 105:01 | 04:47 20:06 (6) | 05:09 18:51 (8) | 06:32 |07:15  |07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:50 17 20:23 (6) | 20:37 6 18:57(8) | 18:47 | 17:47 | 16:03 | 15:56
23|07:27 | 06:43 | 05:46 | 05:44 105:00 | 04:47 20:07 (6) | 05:10 18:48 (8) | 06:33 |07:17  |07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51 17 20:24 (6) | 20:35 13 19:01(8) | 18:45 | 17:45 | 16:02 | 15:56
24|07:26 | 06:41 | 05:44 | 05:42 1 04:59 | 04:47 20:07 (6) | 05:12 18:45 (8) | 06:35 |07:18 ] 07:05 | 07:35
116:31 | 17:20 | 18:04 | 19:49 120:29  |20:51 16  20:23(6) | 20:34 17 19:02 (8) | 18:43 |17:43  |16:01 | 15:57
25| 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 20:07 (6) | 05:13 18:43 (8) | 06:36 | 07:20 | 07:06 | 07:35
116:33 | 17:22 | 18:05 | 19:50 120:30  |20:51 16  20:23(6) | 20:33 20 19:03 (8) | 18:41 |17:42  |16:00 | 15:58
26 | 07:24 | 06:37 | 05:40 | 05:39 | 04:57 | 04:48 20:08 (6) | 05:14 18:42 (8) | 06:38 | 07:21 | 07:08 | 07:36
|16:34 | 17:23 | 18:07 | 19:52 120:31  [20:51 16 20:24 (6) | 20:32 21 19:03 (8) | 18:38 |17:40 | 15:59 | 15:58
27107:23 | 06:36 | 05:38 | 05:37 1 04:56 | 04:49 20:08 (6) | 05:15 18:41 (8) | 06:39 |06:23  |07:09 | 07:36
| 16:36 | 17:25 | 18:08 | 19:53 | 20:32 | 20:51 15 20:23 (6) | 20:31 23 19:04 (8) | 18:36 | 16:38 | 15:59 | 15:59
28|07:22 | 06:34 | 05:35 | 05:35 | 04:55 | 04:49 20:09 (6) | 05:16 18:40 (8) | 06:40 |06:24 | 07:11 | 07:36
| 16:37 | 17:27 | 18:10 | 19:54 | 20:34 | 20:51 15 20:24 (6) | 20:29 24 19:04 (8) | 18:34 | 16:37 | 15:58 | 16:00
2907:21  ]06:32  |05:33 | 05:34 | 04:54 | 04:49 20:09 (6) | 05:18 18:39 (8) | 06:42 [06:26 | 07:12 | 07:37
116:39  |17:28 | 18:11 | 19:56 120:35  |20:51 14 20:23(6) | 20:28 25 19:04 (8) | 18:32 |16:35 | 15:57 | 16:00
30 | 07:20 | | 05:31 | 05:32 | 04:53 | 04:50 20:10 (6) | 05:19 18:40 (8) | 06:43 | 06:27 | 07:13 | 07:37
|16:41 | |18:13 | 19:57 120:36  [20:51 14 20:24 (6) | 20:27 24 19:04 (8) | 18:30 |16:33 | 15:57 | 16:01
31]07:19 | | 06:29 | | 04:53 | | 05:20 18:39 (8) | | 06:29 | | 07:37
|16:42 | 119:14 | 120:37 | | 20:26 25 19:04(8) | 116:32 | | 16:02
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 379 | 337 | 279 | 262

Total, worst case | | | | 329 | | 363 | 72 198 | 137 | | |

Table layout: For each day in each month the following matrix apply

(WTG causing flicker first time)
(WTG causing flicker last time)

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

First time (hh:mm) with flicker

Minutes with flicker Last time (hh:mm) with flicker
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Project: Description:
. VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: H - KB 4
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |March  |April | May |June | July
1107:37  |07:17  ]06:30 | 06:27 | 05:30 19:13(8) | 04:52 | 04:50
|16:02  |16:44  [17:30 | 19:16 |19:59 22 19:35(8) | 20:38 | 20:50
2107:37  |07:16 | 06:28 | 06:25 | 05:29 19:12(8) | 04:51 | 04:51
| 16:03 | 16145  |17:31 | 19:17 [20:00 23 19:35(8) | 20:39 | 20:50
3107:37  |07:15 | 06:26 | 06:23 | 05:27 19:12(8) | 04:51 | 04:52
| 16:04  |16:47 | 17:33 | 19:19 ]20:02 23 19:35(8) | 20:39 | 20:50
4107:37  |07:13 | 06:24 | 06:21 | 05:25 19:12(8) | 04:50 | 04:52
| 16:05  |16:148 | 17:3% | 19:20 [20:03 23 19:35(8) | 20:40 | 20:49
5]07:37  |07:12 | 06:22 | 06:19 | 05:24 19:12(8) | 04:50 | 04:53
| 16:06  |16:50 | 17:36 | 19:21 |20:04 23 19:35(8) | 20:41 | 20:49
6107:37  |07:11 | 06:20 | 06:17 | 05:22 19:12(8) | 04:49 | 04:54
|16:07  |16:52 | 17:37 | 19:23 |20:06 22 19:34(8) | 20:42 | 20:49
7107:37  |07:09 | 06:18 | 06:15 | 05:21 19:12(8) | 04:49 | 04:55
| 16:08  |16:53 [ 17:39 | 19:24 |20:07 22 19:34(8) | 20:43 | 20:48
8107:36  |07:08 | 06:16 | 06:13 | 05:19 19:12 (8) | 04:48 | 04:55
| 16:10 | 16:55 | 17:40 | 19:26 [20:09 21 19:33(8) | 20:44 | 20:48
9107:36  |07:06 | 06:14 | 06:11 | 05:18 19:13(8) | 04:48 | 04:56
|16:11 | 16:56 | 17:42 | 19:27 |20:10 20 19:33(8) | 20:44 | 20:47
10]07:36 | 07:05  |06:12 | 06:09 | 05:16 19:13 (8) | 04:47 | 04:57
|16:12 | 16:58 | 17:43 | 19:29 [20:11 19 19:32(8) | 20:45 | 20:47
11]07:35  ]07:03  |06:10 | 06:07 | 05:15 19:14 (8) | 04:47 | 04:58
| 16:13  [17:00 | 17:45 | 19:30 |20:13 17 19:31(8) | 20:46 | 20:46
12]07:35  07:02 | 06:08 | 06:05 | 05:13 19:16 (8) | 04:47 | 04:59
| 16:14  [17:01 | 17:46 | 19:32 |20:14 14 19:30(8) | 20:46 | 20:45
13]07:3¢ | 07:00 | 06:06 | 06:03 | 05:12 19:18 (8) | 04:47 | 05:00
| 16:16  |17:03 | 17:48 | 19:33 |20:15 11 19:29(8) | 20:47 | 20:45
14]07:34 | 06:58 | 06:04 | 06:01 | 05:11 19:19 (8) | 04:47 | 05:01
|16:17  [17:04 | 17:49 | 19:34 | 20:17 7 19:26(8) [ 20:47 | 20:44
15]07:33 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02
| 16:18  |17:06 | 17:51 | 19:36 | 20:18 |20:48 | 20:43
16]07:33 | 06:55 | 06:00 | 05:57 | 05:08 | 04:46 | 05:03
|16:20  [17:08 | 17:52 | 19:37 | 20:19 |20:48 | 20:42
17]07:32 | 06:53 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04
|16:21  [17:09 | 17:54 | 19:39 | 20:21 [20:49 | 20:41
18]07:31 | 06:52 | 05:56 | 05:54 | 05:05 | 04:46 | 05:05
|16:22  |17:11 | 17:55 | 19:40 | 20:22 [20:49 | 20:41
19]07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:46 | 05:06
|16:24  [17:12 [ 17:57 | 19:42 | 20:23 [20:50 | 20:40
20107:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07
|16:25  [17:14 [ 17:58 | 19:43 | 20:24 [20:50 | 20:39
21107:29 | 06:46 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08
|16:27  |17:16 | 18:00 | 19:44 | 20:26 [20:50 | 20:38
22107:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09
|16:28  |17:17 | 18:01 | 19:46 | 20:27 |20:50 | 20:37
23107:27 | 06143 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10
|16:30  |17:19 | 18:03 | 19:47 | 20:28 [20:51 | 20:35
24107:26 | 06:41 | 05:44 | 05:42 | 04:59 | 04:47 | 05:12
|16:31  [17:20 | 18:04 | 19:49 | 20:29 [20:51 | 20:34
25]07:25  |06:39 | 05:42 | 05:41 19:24 (8) | 04:58 | 04:48 | 05:13
|16:33  |17:22 | 1805 [ 19:50 2 19:26 (8) | 20:30 |20:51 | 20:33
26|07:24 | 06:37 | 05140 | 05:39 19:19 (8) | 04:57 | 04:48 | 05:14
|16:3¢  [17:23 | 18:07 | 19:52 10 19:29 (8) | 20:31 [20:51 | 20:32
2707:23 | 06:36 | 05:38 | 05:37 19:16 (8) | 04:56 | 04:49 | 05:15
|16:36  |17:25 | 18:08 | 19:53 14  19:30 (8) | 20:32 |20:51 | 20:31
28|07:22 | 06:3%  |05:35 | 05:35 19:15 (8) | 04:55 | 04:49 | 05:16
|16:37  |17:27 | 1810 [ 19:54 16 19:31(8) | 20:34 [20:51 | 20:29
2907:21 | 06:32  |05:33 | 05:34 19:14 (8) | 04:54 | 04:49 | 05:18
|16:39  [17:28 | 1811 [ 19:56 19  19:33(8) | 20:35 |20:51 | 20:28
30107:20 | | 05:31 | 05:32 19:13 (8) | 04:53 | 04:50 | 05:19
|16:41 | | 18:13  |19:57 20 19:33(8) | 20:36 [20:50 | 20:27
31107:19 | | 06:29 | | 04:53 | | 05:20
|16:42 | | 19:14 | | 20:37 | | 20:26
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484
Total, worst case | | | | 81 | 267 | |
Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| August | SeptembejOctober | Novembel December
] 05:21 19:26 (8) | 06:03 | 06:45 | 06:30 | 07:15
| 20:24 15 19:41(8) | 19:30 | 18:28 | 16:30 | 15:56
| 05:23 19:24 (8) | 06:05 | 06:46 | 06:32 | 07:16
[20:23 18  19:42(8) | 19:28 | 18:26 | 16:28 | 15:56
| 05:24 19:23(8) | 06:06 | 06:47 | 06:33 | 07:17
[20:21 19 19:42(8) [ 19:26 | 18:24 | 16:27 | 15:55
| 05:25 19:22 (8) | 06:07 | 06:49 | 06:35 | 07:18
| 20:20 21 19:43(8) | 19:24 | 18:22 | 16:25 | 15:55
| 05:27 19:22(8) | 06:09 | 06:50 | 06:37 | 07:19
[20:18 22 19:44(8) [ 19:22 | 18:20 | 16:24 | 15:55
| 05:28 19:22(8) | 06:10  |06:52 | 06:38 | 07:21
[20:17 22 19:44(8) | 19:20 | 18:18  |16:22 | 15:54
| 05:29 19:21(8) | 06:12 | 06:53 | 06:40 | 07:22
[20:15 23 19:44(8) | 19:18 | 18:16 | 16:21 | 15:54
| 05:31 19:21(8) | 06:13 | 06:55 | 06:41 | 07:23
|20:14 23 19:44(8) | 19:16 | 18:14 | 16:19 | 15:54
| 05:32 19:21(8) | 06:14 | 06:56 | 06:43 | 07:24
[20:12 23 19:44(8) | 19:14 | 18:12 | 16:18 | 15:54
| 05:33 19:21(8) | 06:16 | 06:57 | 06:44 | 07:25
[20:10 23 19:44(8) |19:12 | 18:10 | 16:17 | 15:53
| 05:35 19:21(8) | 06:17 | 06:59 | 06:46 | 07:26
[20:09 22 19:43(8) [ 19:10 | 18:08 | 16:15 | 15:53
| 05:36 19:21(8) | 06:18  |07:00 | 06:47 | 07:27
| 20:07 21 19:42 (8) | 19:08 | 18:06 | 16:14 | 15:53
| 05:37 19:22(8) | 06:20 | 07:02 | 06:49 | 07:28
[20:05 20 19:42(8) | 19:06 | 18:04 | 16:13 | 15:53
| 05:39 19:22(8) | 06:21  |07:03 | 06:50 | 07:29
|20:04 18 19:40(8) | 19:03 | 18:02 | 16:11 | 15:53
| 05:40 19:23 (8) | 06:22 | 07:05 | 06:52 | 07:29
120:02 15 19:38(8) |19:01 | 18:00 | 16:10 | 15:54
| 05:41 19:23(8) | 06:24 | 07:06 | 06:53 | 07:30
120:00 13 19:36(8) | 18:59 | 17:58 | 16:09 | 15:54
| 05:43 19:26 (8) | 06:25  |07:08 | 06:55 | 07:31
| 19:58 9 19:35(8) | 18:57 | 17:56 | 16:08 | 15:54
| 05:44 |06:27 | 07:09 | 06:56 | 07:32
| 19:57 | 18:55  |17:54  [16:07 | 15:54
| 05:46 |06:28 | 07:11 | 06:58 | 07:32
| 19:55 |18:53 | 17:53 | 16:06 | 15:55
| 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 19:53 | 18:51 | 17:51 | 16:05 | 15:55
| 05:48 |06:31 | 07:14  |07:01 | 07:34
| 19:51 |18:49 | 17:49 | 16:04 | 15:55
| 05:50 |06:32 | 07:15  |07:02 | 07:34
| 19:49 | 18:47 | 17:47 | 16:03 | 15:56
| 05:51 | 06:33 | 07:17 | 07:04 | 07:35
| 19:47 | 18:45  |17:45  [16:02 | 15:56
| 05:52 |06:35 | 07:18  |07:05 | 07:35
| 19:46 | 18:43  |17:43  [16:01 | 15:57
| 05:54 | 06:36 | 07:20 | 07:06 | 07:35
| 19:44 | 18:41  [17:42 | 16:00 | 15:58
| 05:55 |06:38 | 07:21 | 07:08 | 07:36
| 19:42 |18:38  |17:40  |15:59 | 15:58
| 05:56 ]06:39 | 06:23  |07:09 | 07:36
| 19:40 |18:36 | 16:38  |15:59 | 15:59
| 05:58 | 06:40 | 06:24 | 07:11 | 07:36
| 19:38 |18:3¢  |16:37 | 15:58 | 16:00
| 05:59 | 06:42 | 06:26  |07:12 | 07:37
| 19:36 |18:32  |16:35  |15:57 | 16:00
19:29 (8) | 06:01 | 06:43 | 06:27  |07:13 | 07:37
19:37 (8) | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
19:26 (8) | 06:02 | 106:29 | | 07:37
19:39 (8) | 19:32 | |16:32 | | 16:02
| 443 | 379 | 337 | 279 | 262
I 327 | | | |

(WTG causing flicker first time)
(WTG causing flicker last time)
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Project:

VP Sziget

Description:

VP Sziget

Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: I - KB 5
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:

The sun'i

s shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March  |April | May |June | July
1107:37  |07:17 | 06:30 | 06:27 ] 05:30 19:21 (8) | 04:52 | 04:51
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 13 19:34(8) | 20:38 | 20:50
207:37 | 07:16 | 06:28 | 06:25 | 05:29 19:18 (8) | 04:51 | 04:51
|16:03 | 16:45  |17:31 | 19:17 120:00 17 19:35(8) [ 20:39 | 20:50
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 19:17 (8) | 04:51 | 04:52
| 16:04 | 16:47  |17:33 | 19:19 120:02 20 19:37(8) |20:39 | 20:50
4107:37 | 07:13 | 06:24 | 06:21 | 05:25 19:16 (8) | 04:50 | 04:52
|16:05 | 16:48 | 17:34 | 19:20 120:03 21 19:37(8) [ 20:40 | 20:49
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 19:15 (8) | 04:50 | 04:53
|16:06 | 16:50 | 17:36 | 19:21 |20:04 24 19:39(8) | 20:41 | 20:49
6]07:37 | 07:11  |06:20 | 06:17 | 05:22 19:14 (8) | 04:49 | 04:54
|16:07 | 16:52 [ 17:37 | 19:23 120:06 25 19:39(8) | 20:42 | 20:49
7107:37  |07:09 | 06:18 | 06:15 | 05:21 19:14 (8) | 04:49 | 04:55
| 16:08 | 16:53 | 17:39 | 19:24 | 20:07 25 19:39(8) | 20:43 | 20:48
8]07:36 | 07:08  |06:16 | 06:13 | 05:19 19:13 (8) | 04:48 | 04:55
|16:10 | 16:55 | 17:40 | 19:26 120:09 26 19:39(8) | 20:44 | 20:48
9107:36 | 07:06 |06:14 | 06:11 | 05:18 19:13 (8) | 04:48 | 04:56
| 16:11 | 16:56 | 17:42 | 19:27 120:10 27  19:40 (8) | 20:44 | 20:47
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 19:13 (8) | 04:48 | 04:57
|16:12 | 16:58 | 17:43 | 19:29 |20:11 26 19:39(8) | 20:45 | 20:47
11]07:35  [07:03 | 06:10 | 06:07 | 05:15 19:13 (8) | 04:47 | 04:58
|16:13 | 17:00 | 17:45 | 19:30 120:13 26 19:39(8) | 20:46 | 20:46
12]07:35  [07:02 | 06:08 | 06:05 | 05:13 19:13 (8) | 04:47 | 04:59
|16:14 | 17:01 | 17:46 | 19:32 120:14 27 19:40(8) | 20:46 | 20:45
13|07:3@ | 07:00 | 06:06 | 06:03 | 05:12 19:14 (8) | 04:47 | 05:00
|16:16 | 17:03  |17:48 | 19:33 |20:15 26 19:40 (8) | 20:47 | 20:45
14|07:3¢ | 06:58 | 06:04 | 06:01 | 05:11 19:13 (8) | 04:47 | 05:01
|16:17 | 17:04 | 17:49 | 19:34 120:17 26 19:39(8) | 20:47 | 20:44
15| 07:33 | 06:57 | 06:02 | 05:59 | 05:09 19:14 (8) | 04:47 | 05:02
| 16:18 | 17:06  |17:51 | 19:36 |20:18 25 19:39(8) | 20:48 | 20:43
16 107:33 | 06:55 | 06:00 | 05:57 | 05:08 19:14 (8) | 04:46 | 05:03
|16:20 | 17:08  |17:52 | 19:37 120:19 24 19:38(8) | 20:48 | 20:42
17107:32 | 06:53 | 05:58 | 05:56 | 05:07 19:15 (8) | 04:46 | 05:04
|16:21 | 17:09 | 17:54 | 19:39 120:21 23 19:38(8) [ 20:49 | 20:41
18 07:31 | 06:52 | 05:56 | 05:54 | 05:05 19:16 (8) | 04:46 | 05:05
|16:23 | 17:11  |17:55 | 19:40 120:22 22 19:38(8) | 20:49 | 20:41
19]07:31  [06:50 | 05:54 | 05:52 | 05:04 19:16 (8) | 04:47 | 05:06
|16:24 | 17:12  [17:57 | 19:42 120:23 21 19:37(8) | 20:50 | 20:40
20 | 07:30 | 06:48 | 05:52 | 05:50 | 05:03 19:17 (8) | 04:47 | 05:07
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 20 19:37(8) | 20:50 | 20:39
21]07:29 | 06:46  |05:50 | 05:48 | 05:02 19:18 (8) | 04:47 | 05:08
|16:27 | 17:16 | 18:00 | 19:44 120:26 18  19:36(8) | 20:50 | 20:38
22]07:28 | 06:45 | 05:48 | 05:46 | 05:01 19:19 (8) | 04:47 | 05:09
|16:28 | 17:17 | 18:01 | 19:46 120:27 16 19:35(8) [ 20:50 | 20:37
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 19:21 (8) | 04:47 | 05:10
|16:30 [ 17:19 | 18:03 | 19:47 |20:28 12 19:33(8) | 20:51 | 20:35
2407:26 | 06:41 | 05:44 | 05:42 | 04:59 19:22 (8) | 04:47 | 05:12
16:31 | 17:20 | 18:04 | 19:49 120:29 10 19:32(8) | 20:51 | 20:34
25]07:25 | 06:39 | 05:42 | 05:41 | 04:58 19:26 (8) | 04:48 | 05:13
| 16:33 | 17:22 | 18:05 | 19:50 | 20:30 2 19:28(8) | 20:51 | 20:33
26107:24 | 06:37 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14
|16:3¢ [ 17:23  |18:07 | 19:52 | 20:31 ]20:51 | 20:32
27107:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15
|16:36 | 17:25 | 18:08 | 19:53 | 20:32 |20:51 | 20:31
28 | 07:22 | 06:34 | 05:35 | 05:35 | 04:55 | 04:49 | 05:16
|16:37  |17:27 | 18:10 | 19:54 | 20:34 |20:51 | 20:29
29107:21 | 06:32 | 05:33 | 05:34 | 04:54 | 04:49 | 05:18
|16:39 [ 17:28 | 18:11 | 19:56 | 20:35 |20:51 | 20:28
3007:20 | ]05:31 | 05:32 19:23 (8) | 04:53 | 04:50 | 05:19
| 16:41 | | 18:13 | 19:57 7 19:30(8) | 20:36 | 20:50 | 20:27
3107:19 | |06:29 | | 04:53 | | 05:20
| 16:42 | |19:14 | | 20:37 | | 20:26
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484

Total, worst case | | | | 7 | 522 | |

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)
Sun set (hh:mm)

First time (hh:mm) with flicker

Minutes with flicker Last time (hh:mm) with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

11

14

17

19

20

21

22

24

24

25

26

26

256

19:33 (8)

)
19:31 (8)
19:42 (8)
19:30 (8)
19:44 (8) | 19:51
19:28 (8) | 05:50
19:45 (8) | 19:49
19:27 (8) | 05:51
19:46 (8) | 19:47
19:26 (8) | 05:52
19:46 (8) | 19:46
19:26 (8) | 05:54
19:47 (8) | 19:44
19:26 (8) | 05:55
19:48 (8) | 19:42
19:25 (8) | 05:56
19:49 (8) | 19:40
19:25 (8) | 05:58
19:49 (8) | 19:38
19:24 (8) | 05:59
19:49 (8) | 19:36
19:23 (8) | 06:01
19:49 (8) | 19:34
19:23 (8) | 06:02
19:49 (8) | 19:32

| 443

|

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembejOctober | Novembel December

19:24 (8) | 06:03 | 06:45 | 06:30 | 07:15
26 19:50(8) | 19:30 | 18:28 | 16:30 | 15:56
19:23 (8) | 06:05 | 06:46 | 06:32 | 07:16
27 19:50(8) | 19:28 | 18:26 | 16:28 | 15:56
19:23(8) | 06:06 | 06:47 | 06:33 | 07:17
27 19:50(8) | 19:26 | 18:24 | 16:27 | 15:55
19:23 (8) | 06:07 | 06:49 | 06:35 | 07:18
26 19:49 (8) | 19:24 | 18:22 | 16:25 | 15:55
19:24 (8) | 06:09 | 06:50 | 06:37 | 07:19
26 19:50(8) | 19:22 | 18:20 | 16:24 | 15:55
19:24 (8) | 06:10 | 06:52 | 06:38 | 07:21
25 19:49(8) | 19:20 | 18:18  |16:22 | 15:54
19:24(8) | 06:12 | 06:53 | 06:40 | 07:22
24 19:48 (8) | 19:18 | 18:16 | 16:21 | 15:54
19:24 (8) | 06:13 | 06:55 | 06:41 | 07:23
23 19:47(8) | 19:16 | 18:14  |16:19 | 15:54
19:26 (8) | 06:14 | 06:56 | 06:43 | 07:24
21 19:47(8) | 19:14  |18:12  |16:18 | 15:54
19:26 (8) | 06:16 | 06:57 | 06:44 | 07:25
19 19:45(8) |19:12 | 18:10 | 16:17 | 15:53
19:27 (8) | 06:17 | 06:59 | 06:46 | 07:26
16 19:43(8) | 19:10 | 18:08 | 16:15 | 15:53
19:29 (8) | 06:18  |07:00 | 06:47 | 07:27
12 19:41(8) | 19:08 | 18:06 | 16:14 | 15:53
19:33(8) | 06:20 | 07:02 | 06:49 | 07:28
5 19:38(8) | 19:06 | 18:04 | 16:13 | 15:53
] 06:21  |07:03  |06:50 | 07:29
19:03  [18:02  |16:11 | 15:53
| 06:22 | 07:05 | 06:52 | 07:29
|19:01  |18:00  |16:10 | 15:54
| 06:24 | 07:06 | 06:53 | 07:30
| 18:59 | 17:58 | 16:09 | 15:54
|06:25 | 07:08 | 06:55 | 07:31
| 18:57 | 17:56 | 16:08 | 15:54
|06:27 | 07:09 | 06:56 | 07:32
|18:55  |17:54 | 16:07 | 15:54
]06:28 | 07:11 | 06:58 | 07:32
| 18:53 | 17:53 | 16:06 | 15:55
| 06:29 | 07:12 | 06:59 | 07:33
| 18:51 | 17:51 | 16:05 | 15:55
|06:31 | 07:14  |07:01 | 07:34
|18:49 | 17:49 | 16:04 | 15:55
]06:32 | 07:15  |07:02 | 07:34
| 18:47 | 17:47 | 16:03 | 15:56
| 06:33 | 07:17 | 07:04 | 07:35
| 18:45  |17:45  |16:02 | 15:56
|06:35 | 07:18  |07:05 | 07:35
|18:43  |17:43  |16:01 | 15:57
| 06:36 | 07:20 | 07:06 | 07:35
| 18:41 | 17:42 | 16:00 | 15:58
|06:38 | 07:21 | 07:08 | 07:36
|18:38  |17:40  |15:59 | 15:58
]06:39 | 06:23  |07:09 | 07:36
|18:36 | 16:38  |15:59 | 15:59
| 06:40 | 06:24 | 07:11 | 07:36
|18:3¢  |16:37 | 15:58 | 16:00
| 06:42 | 06:26  |07:12 | 07:37
|18:32  |16:35  |15:57 | 16:00
| 06:43 | 06:27  |07:13 | 07:37
| 18:30 | 16:33 | 15:57 | 16:01
| 106:29 | | 07:37
| |16:32 | | 16:02
| 379 | 337 | 279 | 262
| | | |

277

(WTG causing flicker first time)
(WTG causing flicker last time)

2.4.20052326/10  WINAPRO .



Project: Description:
= VP Sziget
VP Sziget Variant 3
Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: J-SP 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:03
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:36
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:15
13| 07:34
| 16:16
14 | 07:34
| 16:17
15 07:33
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:21
18| 07:31
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:19
6:21
9:20
6:19
9:22
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:32
6:03
9:33
6:01
9:35
5:59
9:36
5:58
9:37
5:56
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:44
9:47
5:43
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:26
0:03
5:24
0:04
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:11
5:15
0:13
5:13
0:14
5:12
0:15
5:11
0:17
5:09
0:18
5:08
0:19
5:07
0:21
5:06
0:22
5:04
0:23
5:03
0:24
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:33
4:55
0:34
4:54
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:52
0:39
4:51

£o
SN
oo

INIINININQ
N
)

4:50

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51

ehoOohoPrORO
Buoagnaoygadg
DWoOWoONORO

4:54
0:49
4:55

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:24
5:23
0:23
5:24
0:21
5:26
0:20
5:27
0:18
5:28
0:17
5:29
0:15
5:31
0:14
5:32
0:12
5:33
0:11
5:35
0:09
5:36
0:07
5:38
0:06
5:39
0:04
5:40
0:02
5:42
0:00
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:49
5:51
9:48
5:53
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOHOFLOHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:45
7:18

6:30

6:25

»—AO»—AO»—AO»—AOHO»—AO»—‘O»—‘o»—‘on—‘oD—‘OD—‘OD—‘OD—‘O»—‘OEO»—‘OHOHOHOHOHOHOHOHO!—‘O!—‘Ob—‘Ob—‘Ob—‘O
=
o
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S

6:02
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: K-J 1

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:03
21 07:37
| 16:04
3107:37
| 16:05
4107:37
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:14
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:22
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22 | 07:29
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:43

Potential sun hours | 274
Total, worst case |

7:30
6:28
7:32
6:26
7:33
6:25
7:35
6:23
7:36
6:21
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:05
| 17:50
| 06:03
| 17:51
| 06:01

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April

=)
A
N
o

9:16
6:26
9:18
6:24
9:19
6:22
9:20
6:20
9:22
6:18
9:23
6:16
9:25
6:14
9:26
6:12
9:28
6:10
9:29
6:08
9:30
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:43
5:48
9:45
5:47
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:38
9:53
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFLOHROHOHHORLROHOHOROHOHOROHOHOROROHOROROK

409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:03
5:24
0:05
5:23
0:06
5:21
0:08
5:20
0:09
5:18
0:10
5:17
0:12
5:15
0:13
5:14
0:14
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:23
5:04
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:56
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:52
0:39
4:51

hoOoho
LRGN
SIS

0:42
4:50

ONONONONONO

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51

ehrohoPrOhO
Gyt g g
SPOWONONKR

4:54
0:49
4:55

5:21
0:26

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:25
5:23
0:23
5:25
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:12
5:34
0:11
5:35
0:09
5:36
0:08
5:38
0:06
5:39
0:04
5:41
0:02
5:42
0:01
5:43
9:59
5:45
9:57
5:46
9:55
5:47
9:53
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:56
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOFHOFROHOHFHOFHOFFONONONONONONONONONONONONONONONONO

(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:29
| 06:46
| 18:27
| 06:48
| 18:25
| 06:49

7:46
7:19

6:31
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: L-TO 1
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:38
| 16:03
2107:38
| 16:04
3107:38
| 16:05
407:38
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:37
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:14
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17 07:33
| 16:22
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21 | 07:30
| 16:27
22 | 07:29
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:23
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:43

Potential sun hours | 274
Total, worst case |

7:30
6:28
7:32
6:27
7:33
6:25
7:35
6:23
7:36
6:21
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:05
| 17:50
| 06:03
| 17:51
| 06:01
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| April

=)
A
N
o

9:16
6:26
9:18
6:24
9:19
6:22
9:20
6:20
9:22
6:18
9:23
6:16
9:25
6:14
9:26
6:12
9:28
6:10
9:29
6:08
9:31
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:44
5:48
9:45
5:47
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:38
9:54
5:36
9:55
5:34
9:56
5:32
9:58
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|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:04
5:24
0:05
5:23
0:06
5:21
0:08
5:20
0:09
5:18
0:10
5:17
0:12
5:15
0:13
5:14
0:15
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:24
5:04
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:30
4:58
0:31
4:57
0:32
4:56
0:33
4:56
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470
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| June

4:52
0:38
4:52
0:39
4:51
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Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:25
5:23
0:23
5:24
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:13
5:34
0:11
5:35
0:09
5:36
0:08
5:38
0:06
5:39
0:04
5:41
0:02
5:42
0:01
5:43
9:59
5:45
9:57
5:46
9:55
5:47
9:54
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:56
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443
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(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:29
| 06:46
| 18:27
| 06:48
| 18:25
| 06:49

7:46
7:19
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: M - TO 2
Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March

1]07:37
| 16:03
21 07:37
| 16:04
3107:37
| 16:05
4107:37
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:13
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:21
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22| 07:28
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:32
6:26
7:33
6:24
7:35
6:22
7:36
6:20
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:04
| 17:50
| 06:02
| 17:51
| 06:00
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| April
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9:16
6:26
9:17
6:24
9:19
6:22
9:20
6:19
9:22
6:17
9:23
6:15
9:25
6:13
9:26
6:11
9:28
6:09
9:29
6:07
9:30
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:58
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409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:03
5:24
0:05
5:22
0:06
5:21
0:08
5:19
0:09
5:18
0:10
5:16
0:12
5:15
0:13
5:14
0:14
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:23
5:03
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:55
0:34
4:55
0:35
4:54
0:36
4:53
0:37
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| June

4:52
0:38
4:52
0:39
4:51
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Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

| July

4:51
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:24
5:23
0:23
5:24
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:12
5:34
0:11
5:35
0:09
5:36
0:07
5:38
0:06
5:39
0:04
5:40
0:02
5:42
0:01
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443
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(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:46
7:18

6:31
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Project: Description:
. VP Sziget
VP Sziget Variant 3
Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZV1 considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V3
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Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:19/4.0.552
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Project: Description:

. VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZV1 considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V3

G: KB 3
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SK-85104 Bratislava
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Project: Description:

- VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V3
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Freemind sro
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SK-85104 Bratislava
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 1 -v3_1
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:48 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:37 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:46 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:50 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:49 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 2 - v3_2
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:29 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:22 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:53 | 05:26 | 06:08 | 06:49 | 06:35 | 07:19
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:42 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:08 | 16:52 | 17:38 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:25 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:56 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:20 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:48 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:34 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:12 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:54
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:01 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:54
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:19 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:53 | 19:38 | 20:20 | 20:49 | 20:43 | 20:00 | 19:00 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:50 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:26 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:57
24 | 07:27 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:26 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:10 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:12 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:28 | 07:14 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 3 - v3_3
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:52 | 05:26 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 4 - v3_4
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:18 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:36 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:35 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:47 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 5-v3_5
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:29 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:53 | 05:26 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:08 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:56 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:20 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:34 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:54
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:54
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:19 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:26 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:57
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description:
. VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar per WTG
Calculation: VP Sziget V3 WTG: 6 - v3_6

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February|March |April

1107:37 | 07:17
| 16:02 | 16:44
2107:37 | 07:16
| 16:03 | 16:45
3107:37 | 07:15
| 16:04 | 16:47
4107:37 | 07:13
| 16:05 | 16:48
5107:37 | 07:12
| 16:06 | 16:50
6107:37 | 07:11
| 16:07 | 16:52
7107:37 | 07:09
| 16:08 | 16:53
8107:36 | 07:08
| 16:10 | 16:55
9107:36 | 07:06
| 16:11 | 16:57
10]07:36 | 07:05
| 16:12 | 16:58
11]07:35 | 07:03
| 16:13 | 17:00
12]07:35 | 07:02
| 16:14 | 17:01
13]07:35 | 07:00
| 16:16 | 17:03
141 07:34 | 06:59
| 16:17 | 17:05
15]07:33 | 06:57
| 16:18 | 17:06
16 | 07:33 | 06:55
| 16:20 | 17:08
1707:32 | 06:54
| 16:21 | 17:09
18]07:31 | 06:52
|16:23 | 17:11
19 | 07:31 | 06:50
|16:24 | 17:13
20 | 07:30 | 06:48
|16:25 | 17:14
21107:29 | 06:47
|16:27 | 17:16
22|07:28 | 06:45
| 16:28 | 17:17
23|07:27 | 06:43
|16:30 | 17:19
24|07:26 | 06:41
|16:31 | 17:20
25| 07:25 | 06:39
|16:33 | 17:22
26| 07:24 | 06:37
| 16:3¢ | 17:24
27 107:23 | 06:36
| 16:36 | 17:25
2807:22 | 06:34
|16:37 | 17:27
29|07:21 | 06:32
| 16:39 | 17:28
30107:20 |
| 16:41 |
31]07:19 |
|16:42 |
Potential sun hours | 274 | 295
Sum of minutes with flicker 0
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19:49-19:58/9

19:47-20:00/13
19:46-20:02/16
19:45-20:03/18
19:44-20:04/20
19:44-20:04/20
19:43-20:05/22
19:42-20:05/23
19:42-20:05/23
19:42-20:07/25
19:42-20:07/25

19:42-20:07/25
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Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

19:42-20:08/26
19:42-20:07/25
19:42-20:08/26
19:42-20:08/26
20:10-20:15/5

19:42-20:09/27
19:42-20:15/33
19:43-20:16/33
19:43-20:17/34
19:43-20:17/34
19:43-20:18/35
19:43-20:19/36
19:44-20:19/35
19:44-20:20/36
19:44-20:21/37
19:45-20:21/36
19:45-20:22/37
19:45-20:22/37
19:45-20:22/37
19:46-20:23/37
19:46-20:23/37
19:46-20:23/37
19:46-20:23/37
19:47-20:24/37
19:46-20:23/37
19:46-20:23/37
19:47-20:24/37
19:47-20:23/36
19:48-20:24/36
19:47-20:23/36

19:48-20:24/36
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19:48-20:23/35
19:48-20:23/35
19:48-20:22/34
19:48-20:22/34
19:49-20:23/34
19:48-20:21/33
19:49-20:21/32
20:18-20:21/3

19:49-20:15/2
19:50-20:16/2

oo

19:49-20:15/26
19:49-20:15/26
19:50-20:15/25
19:50-20:15/25
19:51-20:15/24
19:51-20:15/24
19:52-20:15/23
19:52-20:14/22
19:53-20:14/21
19:53-20:13/20
19:54-20:13/19
19:55-20:12/17
19:56-20:11/15
19:58-20:09/11

20:00-20:07/7

3]
©
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

|August | SeptembgOctober |NovembefDecember

|05:22  |06:03 |06:45 |06:30 | 07:15
[20:24  |19:30 [18:28 |16:30 | 15:56
|05:23 | 06:05 |06:46 |06:32 | 07:16
[20:23  |19:28 [18:26 |16:28 | 15:56
|05:24 | 06:06 |06:47 | 06:3¢ | 07:17
[20:21  |19:26  [18:24  |16:27 | 15:55
|05:25 |06:07 |06:49 | 06:35 | 07:18
[20:20  |19:24  [18:22 |16:25 | 15:55
|05:27 |06:09 |06:50 | 06:37 | 07:20
[20:18  [19:22  [18:20 | 16:24 | 15:55
|05:28  |06:10 |06:52 | 06:38 | 07:21
[20:17  |19:20 | 18:18 |16:22 | 15:54
|05:29 |06:12 |06:53 | 06:40 | 07:22
[20:15  |19:18 | 18:16  |16:21 | 15:54
|05:31  |06:13 | 06:55 | 06:41 | 07:23
[20:14  [19:16 | 18:14 |16:19 | 15:54
|05:32  |06:14 | 06:56 | 06:43 | 07:24
[20:12  |19:14  [18:12 |16:18 | 15:54
|05:33 | 06:16 | 06:57 | 06:44 | 07:25
[20:11  [19:12  [18:10 |16:17 | 15:53
|05:35 | 06:17 | 06:59 | 06:46 | 07:26
[20:09 |19:10 |18:08 |16:15 | 15:53
|05:36 | 06:18 | 07:00 |06:47 | 07:27
|20:07 |19:08 |18:06 |16:14 | 15:53
|05:37  |06:20 |07:02 |06:49 | 07:28
|20:06 |19:06 |18:04 |16:13 | 15:53
|05:39  |06:21 |07:03 |06:50 | 07:29
|20:04  |19:04 [18:02 |16:11 | 15:53
| 05:40 | 06:23 |07:05 |06:52 | 07:30
[20:02  |19:01 [18:00 |16:10 | 15:54
|05:42 | 06:24 |07:06 |06:53 | 07:30
[20:00 |18:59  [17:58  |16:09 | 15:54
|05:43  |06:25 |07:08 |06:55 | 07:31
|19:50  |18:57  [17:56 | 16:08 | 15:54
| 05:44 | 06:27 |07:09 |06:56 | 07:32
|19:57  |18:55  [17:55  [16:07 | 15:54
| 05:46 | 06:28 | 07:11 | 06:58 | 07:32
|19:55  |18:53  [17:53 | 16:06 | 15:55
|05:47 06:29 |07:12 |06:59 | 07:33
|19:53  |18:51  [17:51  [16:05 | 15:55
|05:48 | 06:31 |07:14 |07:01 | 07:34
19:51  |18:49  [17:49  [16:04 | 15:55
|05:50 |06:32 | 07:15 | 07:02 | 07:34
|19:49  |18:47  |17:47  [16:03 | 15:56
|05:51  |06:33 | 07:17 | 07:04 | 07:35
|19:48  |18:45 [17:45  [16:02 | 15:56
|05:52  |06:35 |07:18 | 07:05 | 07:35
|19:46 | 18:43  |17:44  [16:01 | 15:57
| 05:54 | 06:36 | 07:20 |07:07 | 07:36
|19:44  |18:41  [17:42  [16:00 | 15:58
| 05:55 | 06:38 |07:21 | 07:08 |07:36
|19:42  18:39  [17:40  [15:59 | 15:58
|05:57 ]06:39 |06:23 |07:09 |07:36
|19:40  |18:36 | 16:38  |15:59 | 15:59
| 05:58 | 06:40 | 06:24 |07:11 | 07:37
[19:38  |18:3¢  |16:37  |15:58 | 16:00
] 05:59 | 06:42 | 06:26 |07:12 | 07:37
[19:36  |18:32 |16:35  |15:57 | 16:00
| 06:01 | 06:43 |06:27 |07:13 | 07:37
119:34  18:30  [16:33  [15:57 | 16:01
106:02 | |06:29 | | 07:37
119:32 | 116:32 | | 16:02
| 443 1379 1337 | 279 | 262
0 0 0 0 0

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 7 - v3_7
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February|March |April | May |June | July | August | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:30 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:47 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:13 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:18 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:36 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:43 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:35 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:47 | 07:27
| 16:15 | 17:01 | 17:46 | 19:32 | 20:14 | 20:46 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:37 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14 |1 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:50 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:11 | 15:54
15 | 07:33 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:01 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:42 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:56 | 16:08 | 15:54
18 | 07:31 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:56 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:34 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:31 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:08 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:35 | 04:55 | 04:49 | 05:17 | 05:58 | 06:40 | 06:24 | 07:11 | 07:37
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:49 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30| 07:20 | | 05:31 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:57 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 2.4.202523:27 /7 WI nd PRO .



Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 8 - v3_8
Assumptions for shadow calculations

Reference year for calendar 2024

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February | March | April | May | June
1]07:37 | 07:17 | 06:30 | 06:27 18:18-18:44/26 | 05:30 19:13-19:35/22 | 04:52
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38
2| 07:37 | 07:16 | 06:28 | 06:25 18:18-18:44/26 | 05:29 19:12-19:35/23 | 04:51
| 16:03 | 16:45 | 17:31 | 19:17 | 20:00 | 20:39
3107:37 | 07:15 | 06:26 | 06:23 18:18-18:43/25 | 05:27 19:12-19:37/25 | 04:51
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40
4| 07:37 | 07:13 | 06:24 | 06:21 18:19-18:42/23 | 05:25 19:12-19:37/25 | 04:50
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:40
5107:37 | 07:12 | 06:22 | 06:19 18:49-18:58/9 | 05:24 19:12-19:39/27 | 04:50
| 16:06 | 16:50 | 17:36 | 19:21 18:20-18:41/21 | 20:04 | 20:41
6| 07:37 | 07:11 | 06:20 | 06:17 18:46-19:01/15 | 05:22 19:12-19:39/27 | 04:49
| 16:07 | 16:52 | 17:37 | 19:23 18:21-18:39/18 | 20:06 | 20:42
71 07:37 | 07:09 | 06:18 | 06:15 18:44-19:02/18 | 05:21 19:12-19:39/27 | 04:49
| 16:09 | 16:53 | 17:39 | 19:24 18:22-18:37/15 | 20:07 | 20:43
8107:36 | 07:08 | 06:16 | 06:13 18:42-19:03/21 | 05:19 19:12-19:39/27 | 04:48
| 16:10 | 16:55 | 17:40 | 19:26 18:25-18:34/9 | 20:09 | 20:44
9107:36 | 07:06 | 06:14 | 06:11 18:41-19:03/22 | 05:18 19:13-19:40/27 | 04:48
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:44
10 | 07:36 | 07:05 | 06:12 | 06:09 18:40-19:04/24 | 05:16 19:13-19:39/26 | 04:48
| 16:12 | 16:58 | 17:43 | 19:29 | 20:11 | 20:45
11| 07:35 | 07:03 | 06:10 | 06:07 18:39-19:04/25 | 05:15 19:13-19:39/26 | 04:47
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46
12 | 07:35 | 07:02 | 06:08 | 06:05 18:39-19:04/25 | 05:13 19:13-19:40/27 | 04:47
| 16:14 | 17:01 | 17:46 | 19:32 | 20:14 | 20:46
13| 07:35 | 07:00 | 06:06 | 06:03 18:39-19:03/24 | 05:12 19:14-19:40/26 | 04:47
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47
14| 07:34 | 06:58 | 06:04 | 06:01 18:38-19:03/25 | 05:11 19:13-19:39/26 | 04:47
| 16:17 | 17:05 | 17:49 | 19:34 | 20:17 | 20:48
15 | 07:33 | 06:57 | 06:02 | 05:59 18:39-19:03/24 | 05:09 19:14-19:39/25 | 04:47
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48
16 | 07:33 | 06:55 | 06:00 | 05:57 18:40-19:02/22 | 05:08 19:14-19:38/24 | 04:47
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49
17| 07:32 | 06:54 | 05:58 | 05:56 18:40-19:01/21 | 05:07 19:15-19:38/23 | 04:46
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49
18 | 07:31 | 06:52 | 05:56 | 05:54 18:41-19:00/19 | 05:06 19:16-19:38/22 | 04:46
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49
19| 07:31 | 06:50 | 05:54 | 05:52 18:42-18:58/16 | 05:04 19:16-19:37/21 | 04:47
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50
20 | 07:30 | 06:48 | 05:52 | 05:50 18:43-18:56/13 | 05:03 19:17-19:37/20 | 04:47
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50
21| 07:29 | 06:47 | 05:50 | 05:48 18:47-18:53/6 | 05:02 19:18-19:36/18 | 04:47
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50
22 | 07:28 | 06:45 | 05:48 | 05:46 | 05:01 19:19-19:35/16 | 04:47
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:50
23| 07:27 | 06:43 | 05:46 17:31-17:38/7 | 05:44 | 05:00 19:21-19:33/12 | 04:47
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51
24 | 07:26 | 06:41 | 05:44 17:27-17:41/14 | 05:43 | 04:59 19:22-19:32/10 | 04:48
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51
25| 07:25 | 06:39 | 05:42 17:25-17:43/18 | 05:41 19:24-19:26/2 | 04:58 19:26-19:28/2 | 04:48
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51
26 | 07:24 | 06:37 | 05:40 17:22-17:43/21 | 05:39 19:19-19:29/10 | 04:57 | 04:48
| 16:34 | 17:24 | 18:07 | 19:52 | 20:31 | 20:51
27 | 07:23 | 06:36 | 05:38 17:21-17:44/23 | 05:37 19:16-19:30/14 | 04:56 | 04:49
| 16:36 | 17:25 | 18:08 | 19:53 | 20:33 | 20:51
28 | 07:22 | 06:34 | 05:36 17:20-17:44/24 | 05:35 19:15-19:31/16 | 04:55 | 04:49
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51
29 | 07:21 | 06:32 | 05:34 17:19-17:45/26 | 05:34 19:14-19:33/19 | 04:54 | 04:49
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51
30 | 07:20 | | 05:31 17:19-17:45/26 | 05:32 19:13-19:33/20 | 04:54 | 04:50
| 16:41 | | 18:13 | 19:57 | 20:36 | 20:51
31| 07:19 | | 06:29 18:18-18:44/26 | | 04:53 |
| 16:42 | | 19:14 | | 20:37 |
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479
Sum of minutes with flicker 0 0 185 573 554 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 2.4.202523:27 /8 WI nd PRO .



Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 8 - v3_8

Assumptions for shadow calculations

Reference year for calendar

2024

The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

| July

1| 04:51
| 20:50
2| 04:51
| 20:50
3] 04:52
| 20:50
4 | 04:52
| 20:50
51 04:53
| 20:49
6 | 04:54
| 20:49
7 | 04:55
| 20:48
8| 04:55
| 20:48
9 | 04:56
| 20:47
10 | 04:57
| 20:47
11 | 04:58
| 20:46
12 | 04:59
| 20:46
13 | 05:00
| 20:45

14 | 05:01
| 20:44
15 | 05:02
| 20:43
16 | 05:03
| 20:42
17 | 05:04
| 20:42
18 | 05:05
| 20:41
19 | 05:06
| 20:40
20 | 05:07
| 20:39
21| 05:08
| 20:38
22 | 05:09
| 20:37
23] 05:10
| 20:36
24 | 05:12
| 20:34
25 05:13
| 20:33
26 | 05:14
| 20:32
27 | 05:15
| 20:31
28 | 05:16
| 20:30
29 | 05:18
| 20:28
30 | 05:19
| 20:27
31 05:20
| 20:26

Potential sun hours | 484

Sum of minutes with flicker

19:33-19:40/7

19:31-19:42/11
19:30-19:44/14
19:28-19:45/17
19:27-19:46/19
19:26-19:46/20
19:26-19:47/21
19:26-19:48/22
19:25-19:49/24
19:25-19:49/24
19:24-19:49/25
19:23-19:49/26

19:23-19:49/26

256

| August

| 05:22 19:24-19:50/26 | 06:03
| 20:24 | 19:30
| 05:23 19:23-19:50/27 | 06:05
| 20:23 | 19:28
| 05:24 19:23-19:50/27 | 06:06
| 20:21 | 19:26
| 05:25 19:22-19:49/27 | 06:07
| 20:20 | 19:24
| 05:27 19:22-19:50/28 | 06:09
| 20:18 | 19:22
| 05:28 19:22-19:49/27 | 06:10
| 20:17 | 19:20
| 05:29 19:21-19:48/27 | 06:12
| 20:15 | 19:18
| 05:31 19:21-19:47/26 | 06:13
| 20:14 | 19:16
| 05:32 19:21-19:47/26 | 06:14
| 20:12 | 19:14
| 05:33 19:21-19:45/24 | 06:16
| 20:11 | 19:12
| 05:35 19:21-19:43/22 | 06:17
| 20:09 | 19:10
| 05:36 19:21-19:42/21 | 06:18
| 20:07 | 19:08
| 05:37 19:22-19:42/20 | 06:20
| 20:06 | 19:06
| 05:39 19:22-19:40/18 | 06:21
| 20:04 | 19:04
| 05:40 19:23-19:38/15 | 06:23
| 20:02 | 19:01
| 05:42 19:23-19:36/13 | 06:24
| 20:00 | 18:59
| 05:43 19:26-19:35/9 | 06:25
| 19:59 | 18:57
| 05:44 | 06:27
| 19:57 | 18:55
| 05:46 | 06:28
| 19:55 | 18:53
| 05:47 | 06:29
| 19:53 | 18:51
| 05:48 | 06:31
| 19:51 | 18:49
| 05:50 18:51-18:57/6 | 06:32
| 19:49 | 18:47
| 05:51 18:48-19:01/13 | 06:34
| 19:48 | 18:45
| 05:52 18:45-19:02/17 | 06:35
| 19:46 | 18:43
| 05:54 18:43-19:03/20 | 06:36
| 19:44 | 18:41
| 05:55 18:42-19:03/21 | 06:38
| 19:42 | 18:39
| 05:57 18:41-19:04/23 | 06:39
| 19:40 | 18:36
| 05:58 18:40-19:04/24 | 06:40
| 19:38 | 18:34
| 05:59 18:39-19:04/25 | 06:42
| 19:36 | 18:32
| 06:01 18:40-19:04/24 | 06:43
| 19:34 | 18:30
| 06:02 18:39-19:04/25 |

| 19:32 |

| 443 | 379

581

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

| September

18:38-19:03/25
18:39-19:03/24
18:39-19:02/23
18:39-19:00/21
18:22-18:30/8

18:40-18:58/18
18:18-18:33/15
18:42-18:57/15
18:17-18:35/18
18:43-18:54/11
18:15-18:36/21
18:13-18:36/23
18:13-18:37/24
18:12-18:37/25
18:11-18:36/25
18:11-18:37/26
18:10-18:36/26
18:10-18:35/25
18:10-18:35/25
18:10-18:34/24
18:10-18:32/22
18:12-18:31/19
18:13-18:28/15

18:15-18:25/10

488
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:
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| October | Novembe}December

06:45
18:28
06:46
18:26
06:47
18:24
06:49
8:22
6:50
8:20
6:52
8:18
6:53
8:16
6:55
8:14
6:56
8:12
6:57
8:10
6:59
8:08
7:00
8:06
7:02
8:04
7:03
8:02
7:05
8:00
7:06
7:58
7:08
7:56
7:09
7:55
7:11
7:53
7:12
7:51

NNNNN
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NNUTO Db

7:45
7:18
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6:30

6:25
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First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description:
. VP Sziget
VP Sziget Variant 3
Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZV1 considered

SHADOW - Calendar per WTG, graphical
Calculation: VP Sziget V3

1:v3_1

20:00

19:00
18:00 /I
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00
6:00
5:00
Jan

Time

~J

Feb Mar Jul Jan

Month

Apr  May Jun Aug Sep Oct Nov Dec

20:00

19:00
18:00 /I
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00
6:00
5:00
Jan

Time

| —] Y

~J

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
Month

5:v3_5

p—

—
20:00

19:00
18:00 /I
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
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Jan

Time

| —

~J

Feb Mar Jul Jan

Month

Apr  May Jun Aug  Sep Oct Nov Dec

Shadow receptors

Time

Time

Time
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2:v3_2
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Month
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4:v3_4
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May  Jun
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Month

6:v3_6
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG, graphical
Calculation: VP Sziget V3

7:v3_7 8:v3_8
. S — 00 L~ T~ |
20:00 20:00
19:00 f 19:00° &P *N’.\.
18:00 J 18:00
17:00 B 17:00 « 7
1600 | 16:00
15:00 15:00
o 1400 ° 14:00-
£ 13:00 £ 13:00-
= 12:00 = 12:00°
11:00 11:00-
10:00 10:00
9:00 9:00-
8:00 8:00
700 — Saua 7001 - o
6:00 ] 6:00- -
5:00 g 5:00 s
Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan
Month Month

Shadow receptors
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

Project:

VP Sziget

Description:

VP Sziget

Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Main Result

Calculation: VP Sziget V3
Assumptions for shadow calculations

Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Mostova

Diakovre

Horné Saliby

Minimum sun height over horizon for influence 3°
Day step for calculation 1 days P, Roama
Time step for calculation 1 minutes ' O Tesedikoo
®%C 5 @
The calculated times are "worst case" given by the following assumptions: A - C
The sun is shining all the day, from sunrise to sunset e A -
The rotor plane is always perpendicular to the line from the WTG to the ) X 178
sun L @ i . Ak, B
The WTG is always operating = M 4 6 (7 O
b D
5 8 @i
A ZVI (Zones of Visual Influence) calculation is performed before flicker 1A e WY
calculation so non visible WTG do not contribute to calculated flicker values. e D

A WTG will be visible if it is visible from any part of the receiver window. J
The ZVI calculation is based on the following assumptions:

Height contours used: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM
Receptor grid resolution: 1,0 m

Dunajsky Kidtov

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
Scale 1:200 000

All coordinates are in

Geo [deg,min, sec]-WGS84 A New WTG s Shadow receptor
WTGs
WTG type Shadow data
Longitude Latitude Z Row Valid Manufact. Type-generator Power, Rotor Hub height Calculation RPM
data/Description rated  diameter distance
[m] [kw]  [m] [m] [m] [RPM]
1 17°46'57,24" E 48°04'53,62" N 109,8 v3_1 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
2 17°46'04,56" E 48°04'30,81" N 110,5v3_2 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
3 17°46'36,06" E 48°04'24,40" N 111,0 v3_3 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
4 17°46'59,98" E 48°04'08,96" N 110,0 v3_4 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
5 17°46'30,10" E 48°03'59,60" N 109,5 v3_5 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
6 17°48'05,86" E 48°04'21,59" N 109,1 v3_6 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
7 17°47'42,01" E 48°04'07,97" N 111,0v3_7 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
8 17°48'02,25" E 48°03'56,20" N 110,8 v3_8 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
Shadow receptor-Input
No. Name Longitude Latitude Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2v1) a.g.l.
[m] [m] [m] [m] [°] [m]
ASHO 17°46'19,45"E 48°05'47,62" N 111,3 1,0 1,0 1,0 90,0 "Green house mode" 2,0
BDS1 17°47'21,25"E 48°06'08,80" N 112,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
CTE1 17°50'33,67" E 48°05'42,08"N 111,9 1,0 1,0 1,0 90,0 "Green house mode" 2,0
Dz1 17°52'17,26" E 48°04'07,56" N 109,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
EKB1 17°49'39,68" E 48°03'52,69" N 110,2 1,0 1,0 1,0 90,0 "Green house mode" 2,0
FKB2 17°49'15,23" E 48°03'57,18"N 109,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
GKB3 17°49'19,67"E 48°03'50,37" N 110,2 1,0 1,0 1,0 90,0 "Green house mode" 2,0
HKB4 17°49'23,77" E 48°03'38,75" N 111,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
IKB5 17°49'13,07" E 48°03'39,32" N 109,3 1,0 1,0 1,0 90,0 "Green house mode" 2,0
JSP1  17°47'23,92" E 48°03'01,95" N 110,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
KJ1 17°42'44,05" E 48°03'13,36" N 112,6 1,0 1,0 1,0 90,0 "Green house mode" 2,0
LTO1 17°42'01,81" E 48°04'44,40" N 1126 1,0 1,0 1,0 90,0 "Green house mode" 2,0
MTO2 17°44'23,41"E 48°04'19,16" N 1114 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results
Shadow receptor
Shadow, worst case
No. Name Shadow hours Shadow days Max shadow

per year per year  hours per day

[h/year] [days/year] [h/day]
ASHO 0:00 0 0:00
BDS 1 0:00 0 0:00
CTE1 0:00 0 0:00

To be continued on next page...
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Project:

VP Sziget

Description:

VP Sziget

Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Main Result
Calculation: VP Sziget V3

...continued from previous page

Shadow, worst case

No. Name Shadow hours Shadow days Max shadow

Dz1
EKB1
F KB 2
G KB 3
H KB 4
ITKB5
JSP1
KJ1
LTO1
M TO 2

Total amount of flickering on the shadow receptors caused by each WTG

per year per year  hours per day
[h/year] [days/year] [h/day]
0:00 0 0:00
0:00 0 0:00
37:36 100 0:27
18:19 68 0:25
11:36 39 0:23
17:42 52 0:27
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00

No. Name Worst case

1v3_1
2Vv3_2
3v3_3
4v3_4
5v3_5
6Vv3_6
7v3_7
8v3_8

[h/year]
0:00
0:00
0:00
0:00
0:00

3111
0:00
43:57

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously andy/or receptors may receive flicker from 2 or more WTGSs simultaneously.

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Licensed user:

Freemind sro

Project: Description:
. VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Map
Calculation: VP Sziget V3

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

2. 4. 2025 23:19/4.0.552
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1. Uvod

Predkladana Studia je sithrnnym vyhodnotenim archivnych geologickych udajov
pre ucely posudenia perspektivnych stavenisk objektov Veterného parku Sziget.
Riesitelska organizacia EQUIS spol. sr. 0. Bratislava (Zhotovitel geologickych prac)

viedla pre dany ucel geologicku ulohu s nazvom:

Veterny park Sziget. Geologicka Studia

Objednavatelom ulohy bola spolo¢nost ENVIS, sr. 0. Bratislava, ktora je spra-
covatefom Spravy o hodnoteni na navrhovanu €innost Veterny park Sziget podfa
Zakona €.24/2006 Z.z. o posudzovani vplyvov na Zzivotné prostredie. Vychodiskom
Studie boli archivne geologické spravy so vztahom k lokalite buduceho staveniska
v oblasti obci Dolné Saliby, Kralov Brod, Jahodna, Tomasikovo a dalSie relevantné
zdroje. Ugelom Ulohy bolo zakladné zhodnotenie podstatnych inZiniersko-geologic-
kych a hydrogeologickych charakteristik zaujmovej lokality vratane Specifickych po-
Ziadaviek, vyplyvajucich z uréeného Rozsahu hodnotenia. Poziadavky na Geologicku
Studiu su jednotlivo uvedené v Kap. 6 vratane ich vyhodnotenia a odkazov na prislus-
né Casti Studie. PloSnym rozsahom a podrobnostou pokryvaju vysledky studie pre-
zentované variantné rieSenia podfa Zameru navrhovanej ¢innosti a uréeného Rozsa-

hu hodnotenia.

Podla §2 ods. (5) pism.e) Zakona ¢&.569/2007 Z.z. o geologickych pracach
(geologicky zakon) ide o vypracovanie Geologickej Studie. Zodpovednym rieSitelom
geologickej ulohy bol RNDr. Martin Sujan, na rieSeni ulohy spolupracoval RNDr.
FrantiSek Sipka. Podla § 13 geologického zakona nebola geologicka uloha ohlaso-

vana Statnemu geologickému Ustavu Dionyza Stura.



Obr. 1: Zobrazenie pozicie navrhovanych veternych elektrarni v zéakladnej mape
M 1:75000 (mapovy podklad ZBGIS® GKU Bratislava, rovnaky zdroj bol
pouzity aj pre podklady ostatnych mép Studie).



2. Skiimané dzemie

2.1. Systematické zaradenie uzemia
2.1.1. Pozicia skimaného uzemia

Lokalizacia : skimané uzemie sa nachadza v extravilane juznej Casti katastralne-
ho Gzemia Dolné Saliby (ICUTJ 812129), prislusnom obci Dolné Saliby (ICZUJ 503746),
okres Galanta (202), kraj Trnavsky (2). Poloha skimanej lokality je znazornena vo vyreze za-
kladnej mapy SR v mierke 1:75000 [= Obr. 1] a prisluSnom vyreze ortofotomapy s aktual-
nym stavom Uzemia v mierke 1:50000 [ Obr.2d]. V sucasnosti su buduce staveniska
plochami pofnohospodarskej p6édy. Nadmorska vySka su¢asného povrchu terénu sa na plo-

che zaujmového uzemia pohybuje okolo 112~114 mn.m.

Projektované objekty : navrhovana Cinnost obsahuje vystavbu 8 veternych elek-
trarni s predpokladanou vyskou stoZiara do 175 m, trojlistovymi rotormi @172 m a menovitym
vykonom 7.2 MWe. Stoziare budu umiestnené na zakladovej doske Sirky 25~33m so
zakladovou $karou v hibke 2.5~3.2mp.t. Alternativne moZu byt pre zakladanie vyuZité hib-
kové zaklady (vhodny typ pil6t). Navrh zakladania bude vyplyvat z vysledkov podrobného in-

Ziniersko-geologického prieskumu v ramci pripravy predprojektovej dokumentacie vystavby.

Dokumentacia vyvoja uzemia: pre prvotné hodnotenie profilu zakladovych
p6d a buducu vystavbu mézu byt dblezité niektoré udaje o predchadzajucom vyvoji uzemia.
Lokalita je su€astou rozsiahlej udolnej nivy toku Vahu, na ktorej dochadzalo k periodickému
zaplavovaniu povrchovymi vodami. Podfa historickej mapy 2. vojenského mapovania na hod-
notenej ploche medzi Salibskym Dudvahom a Starou Ciernou vodou prevazovali luzné lesy
[= Obr. 2a]. Podla mapy 3. Vojenského mapovania bolo Uzemie postupne menené na polno-
hospodarsky vyuzivanu krajinu [= Obr. 2b]. V historickych mapach je znazorneny majer
Sziget (,Kis Sziget*) vratane siete pofnych ciest. V mapach je viditelny kanal (ob&asny tok)
prepajajuci Salibsky Dudvah a Start Ciernu vodu. Stopa kanala sa nachadza aj v aktualnom
zazname povrchu podfa DMR5.0 [= Prilohal]. V jeho severnom useku je na leteckych snim-
kach viditefna linia luzného lesa, ktora zaroven tvori katastralnu hranicu. Letecka snimka
Uzemia (r. 1950) zobrazuje pévodné polnohospodarske vyuzivanie pddy na maloploSnych
vymerach [2 Obr.2c]. Vyrez z aktualnej ortofotomapy poukazuje na sucCasné intenzivne
pofnohospodarske vyuZivanie uzemia s monokulturami na rozsiahlych pédnych blokoch
[= Obr. 2d]. Historické miestne nazvy Dolnych Salib boli ,Als6 Szélly*, (resp. starsi latinsky

nazov vratane Hornych Salib ,Utraque Zeli*) a Kralovho Brodu ,Kiralyrév”.



EQUIS spol. s r. o. Bratislava geologicky a geofyzikalny prieskum

Veterny park Sziget. Geologicka studia.

Obr. 2 : Zobrazenie pozicie tzemia v historickych mapach :
a) 2. Vojenské mapovanie (1810~ 1869);
b) 3. Vojenské mapovanie (1875~ 1884).
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Obr. 2:  Zobrazenie pozicie uzemia na leteckych snimkach :
¢)  historicka snimka z r. 1950;
d)  vyrez aktualnej ortofotomapy.
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2.1.2. Geomorfologické zaradenie Uzemia

Z hladiska geomorfologického &lenenia Slovenska [MAZUR &; LUKNIS 1984;
KocCIcKY &; IVANIC 2011] sa skimané uzemie nachadza v centralnej ¢asti celku Podunajska
rovina, ktory je prislusny geomorfologickej oblasti Podunajska niZina a subprovincii Mala
Dunajska kotlina) [= Obr. 3]. V detailnom pohlade sa hodnotena plocha nachadza zapadne
od geomorfologickej Casti Salibska mokrad, ktora prebieha v smere severo-severozapad—ju-
ho-juhovychod priblizne od Galanty po Kolarovo. Rovnakym smerom prebiehaju toky Derfa
a Sard, ustiace do Starej Ciernej vody a Malého Dunaja. Samostatne je dalej na zapad vy-
¢lenena geomorfologicka ¢ast Potoriska mokrad v okoli Klatovského kanala. Z juhu je lokali-

ta vymedzena Starou Ciernou vodou v Useku medzi Tomasikovom a Kralovym Brodom.

Obr. 3:  Pozicia uzemia v mape geomorfologického ¢lenenia Slovenska.



Reliéf uzemia [MAzUR ET AL. 1980] je fluvialny — akumulaény (reliéf rovin a porie¢-
nych niv), povrch je typicky pre polygénne sedimentarne nespevnené Struktiry, roviny a nivy.
Uzemie je fluvialnou rovinou az nivou, lokalne fluvialnou az slatinnou mokradou bez prejavov
litolégie. Hodnotené Uzemie je sucastou mladych poklesavajucich morfostruktar s agrada-
ciou, ktoré nalezia k negativnym morfostruktiram Pandnskej panvy. Z morfologicko-morfo-
metrického pohladu ide o nerozélenenu rovinu, horizontalne roz€lenenie roviny je pritomné
aZz na juhu Uzemia v blizkosti Starej Ciernej vody [TREMBOS & MINAR 2002]. Konfiguracia
terénu je prakticky rovinna s miernym denivelaCnhym spadom v smere na juh az juhovychod.
VyraznejSie terénne tvary su vo fluvialne modelovanom teréne spdsobené len Ciastoénymi
poklesmi povrchu na hnilokalovych vyplniach opustenych ramien tokov, na ktorych vznikaju

lokalne liniové a oblukové depresie, resp. pozitivne tvary agradacnych valov [= Prilohal].

2.1.3. Regionalne - geologické zaradenie uUzemia

Podla regionalne -geologického Clenenia Zapadnych Karpat [VASS ET AL.
1988] sa hodnotené uzemie nachadza na severovychodnom okraji jednotky gabcikovska
panva (depresia) ako sucasti trnavsko —dubnickej panvy [= Obr. 4]. Lokalita lezi prakticky na
hranici s Ciastkovou riSfiovskou priehlbinou. Uvedené Ciastkové panvy su sucastou podunaj-
skej panvy, naleZiacej k vnutrohorskym panvam Zapadnych Karpat v ramci Pandnskeho sys-
tému paniev [KovAC 2000]. Gabcikovska (Ciastkova) depresia je sucastou panénskeho tylo-

vého priehybu, ktorého podstatna ¢ast sa nachadza na uzemi Madarska.

Hlavnu masu panvovej vyplne tvoria brakické a sladkovodné sedimenty vrchného mio-
cénu a pliocénu (,neskora molasa“). V bazalnych usekoch miocénnej vypine mézu vystupo-
vat tiez sedimenty sarmatu a badenu (,hlavna molasa®), vratane hornin neovulkanitov. Pred-
terciérne podlozie je budované krystalinickymi horninami tatrika, zastupenymi prevazne gra-

nitoidmi, ktoré vystupuju na povrch terénu az na okrajoch podunajskej panvy.

Uvedené litostratigrafické celky nie si vzhladom ku svojej pozicii resp. hibke uloZenia
pre ucely ulohy podstatné. Z pohlfadu aktualnej ulohy su okrem povrchovych sedimentov
kvartéru doblezité sedimenty panénu a pliocénu, ktoré tvoria ich bezprostredné podlozZie.
Kvartérne fluvialne Strkovité a piesCité sedimenty budi na zaujmovej lokalite tvorit per-
spektivne zakladové pddy navrhovanych objektov (stoziare veternych elektrarni). Holocénne
pokryvné utvary mézu tvorit podlozie a/alebo sucast konstrukénych vrstiev vozoviek pristu-
povych komunikacii a manipulacnych ploch v okoli stoziarov. Vzhfadom ku pozicii lokality
mimo urbanizovaného Uzemia nie je pravdepodobny vyskyt antropogénnych sedimentov (na-

vazky) v podstatnejSom rozsahu.



Obr. 4 : Pozicia lokality v regionalne -geologickom &leneni Zapadnych Karpat.

2.1.4. InzZiniersko - geologicka rajonizacia izemia

Podla inZiniersko - geologickej regionalizacie v zmysle HRASNA [1988] je
skiumané uzemie sucastou regionu neogénnych tektonickych vkleslin, oblast” vnutrokarpat-
skych nizin; rajén udolnych rie€nych naplavov s prevazujucim striedanim piesc€itych a jemno-
zrnnych zemin, v juhozapadnej €asti Uzemia piesc€itych zemin. V detailnejSom ¢leneni je sku-
mana lokalita radena analogicky do inziniersko-geologického rajonu pleistocénnych napla-
vov aluvialnych rovin (Fr) vo formacii kvartérnych sedimentov [LISCAK 2017]. Perspektivne

zakladové pbddy budu na lokalite tvorené najma fluviadlnymi Strkmi uvedeného rajonu.

Citovany zdroj uvadza vyskyt rajénu mftvych ramien (Fs) aZ juzne od Starej Ciernej
vody. Na moznu pritomnost’ hnilokalovych vyplni opustenych ramien tokov aj v hodnotenej
lokalite poukazuje detailna morfolégia povrchu podfa DMR5.0. Stopy opustenych ramien ako
aj pozitivne tvary agradacnych valov v zaujmovom uzemi su viditelné napr. v aktualnej orto-
fotomape na Obr. 2d resp. v DMR5.0 [2 Priloha l]. Organické vyplne mézu, najma pri vacésich

mocnostiach, do urCitej miery ovplyviiovat navrhy zakladania stavebnych objektov.



2.1.5. Hydrogeologicka rajonizacia izemia

Skumané uzemie lezi v severnej Casti hydrogeologického rajonu Q 074 Kvartér
medzirie¢ia Podunajskej roviny, subrajon povodia Vahu, VHOO — &iastkovy rajon kvar-
téru [SUBA ET AL. 1984; = Obr. 5a]. Rozloha subrajonu VH00 je 753.5km? resp. cca 89%
rozlohy hlavného hydrogeologického rajonu Q 074. Podla ¢lenenia uzemia na bilan¢né profi-
ly je pre danu lokalitu podstatny profil ¢.5079 Dunaj — Komarno pod. V Ciastkovom rajéne
kvartéru su pre uvedeny bilan¢ny profil podla Vodohospodarskej bilancie mnozstva podzem-
nej vody [BREZIANSKA ET AL. 2024] hodnotené vyuzitelné mnozstva vdd sumarne na urovni

1684 Is™! pri odberoch 111s' s dobrym bilanénym stavom.

Generalny smer prudenia podzemnych véd v rajéne je severozapad — juhovychod, lo-
kalne variacie smerov st ovplyvnené povrchovymi tokmi. Zdrojom dopifiania podzemnych
vdd su zrazky (najma zimny polrok), povrchové toky a podzemné vody prestupujuce zo
susednych oblasti (vo vztahu k hodnotenej lokalite udolie Vahu a Strkova formacia Trnavskej
pahorkatiny). Zrazky su podstatnym &initelom dopifiania podzemnych véd najma v severo-
zapadnej Casti rajonu, vratane hodnotenej lokality [SYKOROVA ET AL. 1992]. Vplyv povrcho-
vych tokov je zavisly na aktualnych prietokoch, pricom pri nizkych stavoch mézu byt pod-
zemné vody tokmi drénované. Hlavny hydrogeologicky kolektor kvartérnych Strkopieskov
(resp. prvy zvodneny horizont) je v hydraulickej spojitosti s podloznymi Strkmi a pieskami
pliocénu (ruman), ojedinele aj s hlbSimi kolektormi v neogénnom vrstevnom slede (napr.

piesky volkovského suvrstvia vrchnopandnskeho veku).

V zmysle Nariadenia vlady SR €. 282/2010 Z.z. ktorym sa ustanovuju prahové hodnoty
a zoznam utvarov podzemnych véd sa hodnotena lokalita nachadza v kvartérnom utvare
SK1000400P Medzizrnové podzemné vody kvartérnych naplavov Vahu, Nitry
a ich pritokov juznej casti oblasti povodia Vah. V utvare SK1000400P su kolektory
tvorené najma fluvidlnymi a terasovymi Strkopieskami (v okrajovych usekoch tiez proluvial-
nymi sedimentami) stratigrafického zaradenia pleistocén az holocén s medzizrnovou prie-

pustnostou a priemernou mocnostou zvodnencov 10 ~ 30 m [MALIK &; SVASTA 2006].

Zaujmové Uzemie sa zaroven nachadza v predkvartérnom utvare SK2001000P Me-
dzizrnové podzemné vody Podunajskej panvy a jej vybeZkov oblasti povodia
Vah [= Obr. 5b]. V utvare SK2001000P su kolektorskymi horninami najma jazerno-rie¢ne
sedimenty (piesky a Strky) stratigrafického zaradenia neogén s prevazujucou medzizrnovou
(porovou) priepustnostou a priemernym rozsahom hrubok zvodnencov 30 ~ 100 m [MALIK &;
SVASTA 2006].



Obr. 5a:  Schéma hydrogeologickej rajonizéacie tizemia podfa SUBAET AL. [1984].

Obr. 5b :  Vymedzenie kvartérnych a predkvartérnych ttvarov podzemnych véd podla
Nariadenia viady ¢. 282/2010Z.z.



2.1.6. Hydrografické zaradenie Uzemia

Skumané uzemie nalezi podla MAJERCAKOVA [2002] do hlavného povodia Vahu. Podla
vodohospodarskej mapy SR sa Uzemie nachadza v zakladnom povodi Malého Dunaja od
ustia Ciernej vody po sutok s Vahom, ktoré je suéastou Giastkového povodia Vahu. Budlce
staveniska sa nachadzaju v lokalnom povodi toku Stara Cierna voda (&. hydrologického
poradia 4-21-17-012) a Ciasto¢ne Salibského Dudvahu (4-21-17-015; -17), do ktorého usti pri
Kralovom Brode [= Obr. 6]. Uzemie je odvodfiované najma sietou melioraénych kanalov
smerom do vodnych tokov. Oba uvedené toky su v zmysle Vyhl. MZP SR &. 211/2005 Z.z.
ktorou sa ustanovuje zoznam vodohospodarsky vyznamnych vodnych tokov a vodarenskych

vodnych tokov (Priloha €. 1) oznaCené ako vodohospodarsky vyznamné vodné toky.

Obr. 6: Clenenie hodnoteného tizemia na povodia lokalnych tokov.

Dlhodobé priemerné prietoky Vahu v Sali (stanica 6480) sa pohybuiju okolo 152 m3s™.
V r. 2023 dosiahol Vah v Sali maximalny prietok 757.4 m3s" (28. dec.) a minimum 28.0 m3s"
v septembri a najvysSich v marci. Maximalny prietok za obdobie pozorovani r. 1963 ~ 2022
dosiahol Qmax = 1446 m3s™" (30. marec 2006) a dlhodobé minimum prietoku Qmin = 6.5 m3s™’
(8. okt. 1988). Minimalna vodnost toku je charakterizovana 355-dfovym prietokom, ktory

dosahuje hodnotu Q355 = 36 m3s'. Priemerny prietok Ciernej vody na Usti je cca 2.2 m3s™.

Priemerny roc¢ny Specificky odtok z Uzemia nedosahuje 1Is'km2 [LESKOVA & MAJER-
CAKOVA 2002]. Z hladiska typoldgie rezimu odtoku sa hodnotené uzemie nachadza vo vrcho-

vinno-nizinnej oblasti s dazdovo-snehovym typom rezimu [SIMO &; ZATKO 2002].



2.2. Charakteristika skiimaného uzemia

2.2.1. Geologicka stavba uzemia

Zaujmové uzemie sa nachadza na severovychodnom okraji gabc&ikovskej depresie,
prakticky na hranici s riSfiovskou priehlbinou. Podlozie je budované neogénnou sedimentar-
nou vypliou a povrchovym usekom sedimentov kvartéru. Z hladiska geologickej stavby su
vo vztahu k rieSenej ulohe podstatné polohy fluvialnych Strkopiescitych a piescitych sedi-
mentov veku pleistocén —holocén, ktoré budu tvorit priame zakladové pbdy stoziarov navrho-
vanych veternych elektrarni. Sedimenty najvy$Sieho povrchového useku profilu (pokryvné
utvary mladsieho holocénu) mézu tvorit podlozie, pripadne sucast konstrukénych vrstiev vo-
zoviek pristupovych komunikacii a manipulaénych pléch v okoli stoziarov. Povrch sedimen-

tov neogénneho podloZia sa nachadza mimo dosah obvyklych zakladovych konstrukcii.

Prehladna geoldgia lokality je charakterizovana na zaklade publikovanych mapovych
diel [MAGLAY ET AL. 2018] a textovych vysvetliviek [MAGLAY ET AL. 2024]. Povrchova geolo-
gicka stavba v SirSom uzemi hodnotenej lokality je vyjadrena ucelovou geologickou mapou
v mierke 1:25000, ktora bola upravena podla aktualnej verzie digitalnej geologickej mapy
SR Statneho geologického Ustavu Dionyza Stura [KACER ET AL. 2025] a citovanej geologicke;

mapy [= Obr. 7].

Neogénne sedimenty: vrchny usek neogénneho sedimentarneho sledu zastu-
puju uloZeniny veku miocén —pliocén. Povrch neogénneho podlozia sa v okoli lokality pohy-
buje vo vyrazne premenlivych hibkach cca 30 ~70 mp. t., priom jeho identifikaciu vo vrtoch
stazuje litologicka/facialna podobnost StrkopiesCitych sedimentov pliocénu (ruman) a nad-
lozného pleistocénu. Na povrch terénu vystupuju neogénne sedimenty az vo vacésich vzdiale-

nostiach severovychodne od lokality (volkovské suvrstvie v Zaluzianskej pahorkatine).

Vrchny usek neogénneho sledu je zastupeny sedimentami volkovského a kolarovského
suvrstvia. Volkovské suvrstvie bolo pévodne vekovo radené do pliocénu (dak) [VAss 2002],
avsak po redefinicii stratigrafie na zaklade radiometrického datovania [SUJAN ET AL. 2018] bol
jeho vek ur€eny na vrchny panodn. NadloZzné kolarovské suvrstvie v priamom podlozi sedi-

mentov kvartéru je pliocénneho veku (stupen ruman, v stardej literature tiez levant).

Volkovské suvrstvie je tvorené facialne pestrym suborom ilov, siltov, Strkov, pies-
kov az pieskovcov, ktoré predstavuju finalne ¢asti miocénnej sedimentacie v dunajskej pan-
ve. Depozicia prebiehala v kontinentalnych podmienkach v rie€nom prostredi, priCom v okra-

jovych usekoch panvy boli ulozené najma Strky, piesky az pieskovce (proximalna facia)



a smerom do centra panvy prevazuju pestré ily, silty a piesky (distalna facia). Rovnako
narasta aj celkova mocnost sedimentov volkovského suvrstvia, pricom v centre gabCikovske;j
depresie dosahuje viac ako 1 km. V hodnotenom Uzemi je mozné povrch sedimentov volkov-

ského suvrstvia predpokladat v hibkach cca 50 ~ 100 m.

Kolarovské suvrstvie je reprezentované prevazne strednozrnnymi az hrubozrnnymi
pieskami s polohami drobnozrnnych, ojedinele az strednozrnnych $trkov a vapnitych ilov.
V pieskoch je &Casta primes Strkov so zrnami az do ¥150mm. BUDAY [1959] uvadza ako
jeden zo znakov ,kolarovskych vrstiev‘ v danom Uzemi konkrecionalne spevnenie pieskov
vapnitym tmelom. Miestami su $trky, ako aj piesky kolarovského suvrstvia spevnené az na
Zlepenec a pieskovec. Pliocénne piesky a Strky kolarovského suvrstvia mézu byt od nadloz-
nych kvartérnych Strkov odliSné sfarbenim (sivé az zelenosivé), avSak vo vrtoch je najma
v pripade $trkovych vyvojov ich odliSenie problematické. ily svetlosivej, sivej a svetlozeleno-
sivej farby, miestami hnedo Skvrnité zriedkavo tiez pestré; su v kolarovskom suvrstvi facial-
ne stale a dosahuju hrabku 10 ~40 m. Geneticky ide o fluvio-limnické az fluvialne sedimenty.
V danej Casti panvy je mozné oCakavat mocnost sedimentov kolarovského suvrstvia v rade

prvych desiatok metrov.

Kvartérne sedimenty: v hodnotenom Uzemi existuje predpoklad kontinualneho
prechodu sedimentov kolarovského suvrstvia do bazalnych &lenov pleistocénnej fluvialnej
vyplne, napriek odliSnostiam v genéze a moznej diskordancii medzi sedimentami najvysSieho
pliocénu a pleistocénu. Hranica pliocén —pleistocén je uvadzana rozdielne v dokumentacii
vrtov hodnotenej oblasti a v MAGLAY ET AL. [2017], kde je zna¢na Cast Strkopieskov radena
k strednym terasam stredného pleistocénu a dnovej akumulacii nizkych teras mladsieho plei-
stocénu. Uvedené konstatovania maju vyznam najma pre hydrogeologické ulohy, nakolko
obe (litofacialne podobné) prostredia vytvaraju spoloény hydrogeologicky kolektor. Pre inzi-

niersko-geologické alebo geotechnické uvahy nema dany problém podstatny vyznam.

Hlavnu €ast' kvartérnych fluvidlnych sedimentov v danom uzemi tvoria Strky a piescité
Strky dnovej akumulacie v nizkych terasach. Sedimenty reprezentuju fluvialnu akumulaciu,
deponovanu tokom Vahu v mladSom pleistocéne (wiirm); pricom vytvaraju najvrchnejSiu ast
stredného suvrstvia, resp. stredného komplexu dunajskej Strkovej série. Uvedena skupina
sedimentov sa vyznacuje polycyklickym fluvialnym vyvojom, ktorého nasledkom je rdznorodé
facialne a frakéné zastupenie klastov a ¢asta vyrazna zrnitostna diferenciacia vo vertikalnom
ale najma v horizontalnom smere. Charakteristické je CastejSie striedanie pomerného zastu-
penia piescitej a piescCito-siltovej frakcie vodi frakcii $trku. Celkovo vacsie zastupenie hrub-

Sieho Strkového materidlu indikuje prevahu korytovych facii nad nivnymi.



16 EQUIS spol. s r. o. Bratislava geologicky a geofyzikalny prieskum
Veterny park Sziget. Geologicka studia.

Obr. 7 : Schematicka geologicka mapa M 1:25000 s vyznacenim polohy navrhova-
nych VE; upravené podlfa MAGLAY ET AL. [2018] a KACER ET AL. [2024].
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V komplexe su zastupené najma hrubs$ie, dobre opracované semiovalne, subovalne az
ojedinele ovalne $trky a piescité Strky. Lokalne su pritomné prechody do Strkovitych pieskov
az vrstiev a SoSoviek hrubozrnnych pieskov, zriedkavo sa v strednej €asti komplexu vysky-
tuju polohy ilovitych a siltovitych sedimentov. Vrstvy tvorené piescitymi Strkmi su v ramci su-
vrstvia najhrubSie a najpoletnejSie, Strkovité piesky a piesky tvoria len nesuvislé obzory
mensich mocnosti a vrstvy pelitov sa vyskytuju len sporadicky. Bazalne horizonty obsahuju
akumulacie hrubych piescitych Strkov do @100mm ojedinelo az do @200mm. Smerom do

nadlozia prevladaju strednozrnné strky v CastejSom striedani so Strkovitymi pieskami.

Petrografické zlozenie sedimentu je vysoko polymikiné, zodpovedajluce vazskej prove-
niencii. Prevazuju zilné kremene, kremence a kremité pieskovce; nasleduju granity, grano-
diority, granitové pegmatity a aplity, metamorfity (ruly a svory) a paleovulkanity. Hojné su tiez
zilné kalcity, rohovce, arkozy, droby, kremité a vapnité pieskovce paleogénu a neogénu, réz-
ne druhy vapencov a dolomitov, permské pieskovce a okrajovo pieskovce neogénu. Piesdi-
to-Strkovity material komplexu sa vyznacuje prevazne hrdzavohnedou a hrdzavosivou farbou

s prechodmi do hnedozZltej az sivej a svetlosivej.

Mocnost komplexu méze dosahovat v hodnotenom uzemi cca 30~40m, povrch sa
moéze pohybovat okolo hibok +10m. Do uvedenej skupiny $trkov mézu zasahovat hlbinné

zaklady (pildty) stoziarov navrhovanych veternych elektrarni.

Sedimenty neskorého wiirmu az holocénu su v hodnotenom Uzemi zastupené dvomi,
lateralne sa zastupujucimi skupinami: i) hlinité piesky so $trkmi az piescité Strky dnovej aku-
mulacie a ii) vapnité piesky (sporadicky drobné Strky) agradacnych valov. Celkova mocnost
oboch skupin sedimentov dosahuje cca 5~ 10 m, ojedinelo viac. V ramci skimaného Uzemia
vystupuju k povrchu terénu na menSich plochach, avSak budu tvorit hlavna Cast’ zakladovych

pbd stoziarov navrhovanych veternych elektrarni.

Prva skupina je korelovana so sedimentami v odkrytom ,jadre* Zitného ostrova (syn-
chrénne akumulacie) a vytvara podstatnu ¢ast hmoty fluvialnej akumulacie Vahu prechodné-
ho obdobia pleistocén —holocén. Pozi¢ne tvoria spodnu ¢ast vrchného suvrstvia, resp. vrch-
ného komplexu dunajskej Strkovej série. Nakolko ide €asto o redepozity podloznych sedi-
mentov stredného suvrstvia, je ich odliSenie nejednoznacné. Zastupené su najma stredno-
zrnné subovalne aZ ovalne Strky s telesami hrubozrnnych vytriedenych pieskov. Zrnitostna
diferenciacia sedimentov je vyrazna najma vo vertikdlnom smere s ¢astym striedanim po-
merného zastupenia piescitej a piescito-siltovitej frakcie oproti frakcii Strku. Petrografické zlo-
Zenie sedimentu je porovnatelné s podloznymi Strkmi, mierne nizSie je zastupenie rezistent-

nych variet hornin (Zilné kremene, kremence a kremité pieskovce).



Suveké piesky agradacnych valov su uzko geneticky spaté s predchadzajucou skupi-
nou piescitych strkov prechodného obdobia pleistocén —holocén. Piesky su spravidla vapnité
a vrstevnaté, z pohladu zrnitosti ide prevazne o stredné piesky s vrstvami hrubej frakcie pies-
kov. Ojedinelo sa na baze telies pieskov vyskytuju drobné Strky. Petrograficky v zrnach pies-

kov prevlada kremern, nasleduju klasty kremencov, silicitov, krysStalickych bridlic a zivcov.

Povrchovy Usek geologického profilu tvoria najmladSie fluvialne sedimenty holocénne-
ho veku. Podstatnu ¢ast’ obrazu schematickej geologickej mapy [= Obr. 7] pokryvaju povod-
fnové sedimenty (jemnopiescité, humozne az hnilokalové hliny) inundaénych zén v miernych
znizeninach reliéfu aluvialnych niv [legenda ¢. ®]. Sedimenty su tvorené sivozelenymi, sivo-
modrymi az Skvrnitymi vapnitymi plastickymi ilmi. Smerom do nadlozZia ily prechadzaju do
siltovitych, menej vapnitych ilov svetlosivej az sivozltej farby s obsahom vapnitych konkrécii.
Obcgasné su aj tenké medzivrstvy velmi jemnozrnnych hrdzavych alebo bielych pieskov.
V blizkosti povrchu terénu ily ostro kontrastuju s iluvialnym horizontom recentnych pad. Uze-
mia s vyskytom ilového holocénneho pokryvu byvaju ¢asto zatapané pre obmedzeny prestup

povrchovych véd do podlozia.

Dalsiu vyrazne zastipend skupinu (najma v juznej a zapadnej &asti zaujmového Uze-
mia) tvoria jemnopiescCité hliny povodriovej facie, Ciastoéne organogénne vyplne mitvych
ramien [8. ®]. Prevazne prachovité sedimenty (silty) vypifiaju opustené korytd a ramena
tokov ale aj rozsiahle plochy holocénnych inundacii. Sediment pozostava zo stredno- az hru-
bozrnného vapnitého sivého a sivozitého siltu, obCas s prechodom do jemnopiescitého siltu,
ktory v suchom stave morfologicky pripomina eolické sprase (v archivnej dokumentacii Casto
rovnako opisované). V miestach s vysokou vaporizaciou a pritokom podzemnej vody po ne-
priepustnom podloZzi, tvorenom holocénnymi ilmi vyplni vofnych ramien a inych zniZenin re-
liéfu, sa v nadloznych holocénnych siltoch vyvinuli Specifické druhy mokradi — slaniska, so

sekundarne vyzrazanymi sofami v povrchovych vrstvach.

Daldou skupinou su litofacialne neélenené nivné hliny, pies&ité az $trkovité hliny udol-
nych niv holocénneho veku [€. ®]. Ide o Specialne vyClenenu skupinu fluvialnych vrstiev vrch-
ného komplexu, pri ktorych nebolo mozné jednoznacne ur€it facialne zaradenie a prevlada-
jucu zrnitostnu frakciu. Poslednou vyraznejSie zastipenou skupinou st v danom Uzemi rese-
dimentované nivné jemnozrnné piesky a piesky agradacnych valov. [€. ®] Ojedinelo boli sa-

mostatne vy¢lenené humdzne hliny az hnilokaly vo vyplniach opustenych ramien [€. @].

Pokryvné sedimenty holocénneho veku budu vystupovat v profile zakladovych péd;
av8ak vzhladom k svojim vlastnostiam, ¢asto zvySenému podielu organickej hmoty a variabi-

lite zloZenia budu ako zakladové pbdy naro¢nejSich objektov nevhodné.



Tektonika: skimané Uuzemie sa nachadza v centralnej Casti dunajskej panvy, ktora
predstavuje severozapadné depocentrum Panonskeho panvového systému. PodlozZie panvy,
v danej oblasti budované krystalinikom tatrika, bolo do svojej aktualnej Strukturnej pozicie
formované predovsetkym pocas paleogénu. Vznik dunajskej panvy je viazany na zaoblukovu
extenziu a vystup astenosférickych hmét v oblasti Pandénskeho panvového systému, ktory
viedol k pretepleniu zhrubnutej kéry a jej riftingu. Rifting prebehol v Styroch fazach, liSiacich
sa vekom a lokalizaciou depocentier s aktivhou subsidenciou a kinematikou zlomov, ktoré
umoznili pokles a tvorbu sedimentaénych priestorov. Podstatna je predovSetkym posledna
faza riftingu, prebiehajuca v obdobi pred 11.6~9.5 mil. rokov (Ma), ktora viedla ku vzniku
Panonskeho jazera. Hladina jazera narastala postupne, zaplavovala najskér nizSie polozené
oblasti, ktorych hibka neskér nadobudla az 500 m (gabé&ikovska depresia). Nasledne bolo
jazero postupne vypifiané usadeninami hibokovodnych sedimentov ivanského suvrstvia,
deltovych a pobreznych sedimentov beladického suvrstvia a rie€nych (aluvialnych a fluvial-

nych) sedimentov volkovského suvrstvia.

V obdobi pred cca 6 Ma doslo v dosledku kombinacie viacerych procesov k inverzii
panvy. Uvedeny jav, aktivny do su€asnosti, je spojeny s prerusenim rychleho poklesu panvy
v dosledku vrasnenia v Skale litosféry. Vyzdvihované su okraje panvy v oblasti Malych Karpat
a Zadunajského stredohoria, zatial ¢o v désledku prehnutia poklesava centralna ¢ast’ panvy

priblizne v oblasti Zitného ostrova.

Povrch volkovského suvrstvia tvori sekvenéno-stratigrafické rozhranie, ktoré bolo pre-
kryté aZ po nasledujucom naraste eréznej bazy, kedy sa sedimentacia pliocénneho kolarov-
ského suvrstvia rozsirila z poklesavajuceho centra na okraje panvy (pred cca 4 Ma). Pocas
depozicie kolarovského suvrstvia boli zdroje sedimentov riek paleo-Dunaj a paleo-Vah rela-
tivne vzdialené a zarover bol ukladany sediment z erodovanych miocénnych vrstiev, preto

prevazuje litolégia pieskov a menej Strkov vyplni rieCnych kanalov.

Neotektonicky vyvoj slovenskej Casti dunajskej panvy, vratane okrajovych Struktiur za-
sahujucich do regionu, je v obdobi kvartéru charakteristicky zlomovou tektonikou a rozéle-
neny na mnozstvo Struktirno-tektonickych jednotiek (kryh) s prevazne poklesovymi pohybo-
vymi tendenciami réznej intenzity. Na poklesovych pohyboch sa zaroven uplatiuje rézna
miera kompakcie sedimentov v ¢ase. Hodnotené Uzemie sa nachadza prakticky na hranici
gabcCikovskej a risfiovskej depresie, ktora je podla réznych interpretacii kladena na priebeh
salibského zlomu alebo ludinsku (dobrovodsku) liniu generalneho smeru severozapad < ju-
hovychod. Uzemie patri k negativnym jednotkam so strednym poklesom, ktory zodpoveda

pozicii na okraji centra poklesavajlucej panvy.



2.2.2. Inziniersko - geologicka charakteristika uzemia

Z inZiniersko-geologického hladiska je v skimanom uzemi mozné vyc¢lenit v dosahu

zakladania (resp. dodatkového pritazenia) pozemnych stavieb nasledujice komplexy :

Antropogénne sedimenty: vyskyt navazok je v danom uzemi vzhladom na jeho
poziciu a povahu dlhodobého vyuZivania malo pravdepodobny. Navazky terénnych uprav

mdzu tvorit povrchovy Usek profilu zakladovych pdd v blizkosti kanala na zapade Uzemia.

P&dny horizont: humusovité a organické hliny, prevazne ilovité budu tvorit povrchovy

usek profilu mocnosti do cca 1 m, prevazne ide o ilovité a ilovito-hlinité Ciernice a fluvizeme.

Inundacné kaly: povodhové hliny — prevazne ily s nizkou az vysokou plasticitou menej
silty, ojedinelo tiez jemnopiesCité sa nachadzaju bezprostredne pod pédnym horizontom. Ze-
miny su tuhej az pevnej konzistencie, ktora je zavisla na aktualnej saturacii vodou (v smere
k podloziu mdze konzistencia klesat az k makkej). Povodriové jemnozrnné sedimenty zasa-
huju spravidla do hibky 2~4 m pod droven terénu. Casta je organicka primes, v pripade

vyplni pochovanych ramien su vyvinuté telesa organickych sedimentov az hnilokalov.

Piesky agradacnych valov: prevazne jemnozrnné, menej strednozrnné piesky na
baze s primesou drobného Strku dosahuju mocnost prevazne okolo 2~6m, lokalne mozu
zasahovat do hibok nad 10 m. Piesky tvoria spravidla prechodnu vrstvu medzi povrchovymi

povodnovymi hlinami a podloznymi fluvialnymi $trkmi, lokalne vystupuju na povrch terénu.

Fluvialne Strkovité sedimenty: Strky tvoria hlavnd masu kvartérnych sedimentov
a perspektivne zakladové pddy stoziarov navrhovanych veternych elektrarni. Vo vrchnom
useku su Strky prevazne drobnozrnné, vyrazne piescité s obsahom piesku az do 30%. Sme-
rom do podloZia su Strky spravidla strednozrnné, na baze ¢asto obsahuju zrna vacsich prie-
merov (facia rie€neho dna). Facialna premenlivost’ Strkov je zavisla na polohe vocéi sub-

recentnym tokom, na bazach su Casté az polohy balvanov.

Neogénne aluvialne a fluvio-limnické sedimenty: vytvaraju podloZie fluvial-
nych Strkov. Facialne ide o velmi pestru skupinu sedimentov, v ktorej su zastupené najma
piesky, menej Strky a nepravidelné polohy ilov a ilov piescitych. Povrch sedimentov neogénu
je v danom Uzemi nejednoznaény, nakolko nadlozné fluvialne Strkopiesky su Casto resedi-
mentovanymi Strkmi a pieskami podlozia. Rozhranie neogén kvartér je mozné v hodnotenej

lokalite predpokladat aZ v hibkach nad 50 mp.t., t.j. mimo dosah zakladovych konstrukcii.

Podzemna voda: je akumulovana v kontinualne zvodnenom horizonte kvartérnych az
pliocénnych Strkov a pieskov. Hladina podzemnej vody je spravidla mierne napata, priCom po

narazeni vystupuje occa 1~2m.



2.2.3. Hydrogeologicka charakteristika uzemia

Zakladnou hydrogeologickou charakteristikou hodnoteného uzemia je pritomnost roz-
siahleho rajonu fluvialnych Strkopieskov pleistocénu, ktoré vytvaraju spoloény hydrogeologic-
ky kolektor s podloznymi pieskami a Strkopieskami kolarovskeho suvrstvia (pliocén —ruman).
Druhy kolektor je tvoreny prevazne pieskami, menej pies€itymi Strkmi volkovského suvrstvia
(pandn). V nizSich ¢lenoch neogénneho podlozia su spravidla akumulované termalne a mi-

neralne podzemné vody.

Suvrstvie kvartérnych sedimentov, zastipené prevazne $trkmi a Strkopieskami,
menej tiez pieskami vytvara prvy zvodneny kolektor regionalneho rozSirenia, charakterizova-
ny porovou (medzizrnovou) priepustnostou. Akumulacie Strkov su prakticky kontinualne pre-
kryté holocénnymi povodiovymi hlinami (silty/ily), t.j. nevystupuju na povrch terénu. Hladina
podzemnych vod je prevazne volna, v €astiach terénu s vyraznejSim krytim povodriovymi se-
dimentami lokalne napata. Podzemné vody su v hydraulickej spojitosti s povrchovymi tokmi,
ktoré ovplyvnuju aj rezim hladiny podzemnych véd. Generalny smer prudenia podzemnych
vdad je juhovychodny, lokalne sa meni v zavislosti na stave v povrchovych tokoch. Zakladnu
informaciu poskytuje schematicka hydrogeologickd mapa skumaného uUzemia [= Obr. 8],

upravena podla publikovanych zdrojov BOTTLIK ET AL. [2013] a MALIK [2017].

Pleistocéne Strkopiesky su stredne az vysokoproduktivnymi zvodnencami s vysokou az
velmi vysokou transmisivitou. Hydraulické parametre su determinované variabilitou zrnitost-
ného zlozenia sedimentu, najma podielom pieskov v Strkoch, koeficienty filtracie sa pohybuju
prevazne v radoch 104 az 103 ms-, pri ,Cistych” Strkoch az 102ms-'. Typickou vlastnostou
podobnych suvrstvi Strkopieskov v pleistocénnych naplavoch je vrstevna heterogenita, pod-
mienena Castym striedanim relativne priepustnejSich a menej priepustnych vrstiev. Filtracnua
heterogenitu spésobuje vnutorna anizotropia prostredia Strkopieskov, vyplyvajuca zo smero-
vej orientacie sedimentarnych zfn (imbrikacia). Merna vydatnost hydrogeologickych vrtov sa
pohybuje prevazne v intervale 5~20Is'm'. Vhodné podmienky pre odber podzemnych vod
vytvaraju najma Strky dnovej akumulacie. Pri zohladneni hydraulickej spojitosti s podloZnymi
pieskami a Strkmi kolarovského suvrstvia dosahuju mocnosti prvého zvodneného kolektora
cca 50~70m. Smerom na vychod a severovychod celkova mocnost zvodnenca postupne

klesa nasledkom elevacie povrchu sedimentov volkovského suvrstvia.

V povrchovom Useku podlozného sledu neogénnych sedimentov su zastupené
dva hydrogeologické celky, odliSné pomerom kolektorov a izolatorov a hydraulickymi para-
metrami. Kolarovské suvrstvie v priamom podlozi Strkopieskov kvartéru (vratane hydraulic-

kého kontaktu) je budované najma pieskami az drobnymi Strkmi s polohami ilov a piescitych



ilov s pérovou priepustnostou. Mocnost’ suvrstvia mbze dosahovat radovo desiatky metrov,
pocCet zvodnenych vrstiev jednotlivej mocnosti v rade metrov je v sedimentarnom slede 4
a viac. Prieto¢nost piescitych kolektorov sa pohybuje v rade 102 m2s, koeficienty filtracie su
spravidla v rade 10*ms-'. Merna vydatnost hydrogeologickych vrtov s filtrami v pieskoch sa

pohybuje prevazne v intervale 1 ~5Is'm.

V podlozi sedimentov kolarovského suvrstvia vystupuje facialne pestry subor ilov, sil-
tov, Strkov pieskov az pieskovcov volkovského suvrstvia. Pomer kolektorov a izolatorov je
menej priaznivy, kolektory su zastupené najma pieskami. Obeh podzemnych véd je zna¢ne
spomaleny, doplfiovanie do podzemnych vdd prebieha vo vzdialenejSich lokalitach, s ¢im

suvisi vyskyt artézskych horizontov najma v hibSich usekoch suvrstvia.

Obr. 8: Schematicka hydrogeologickd mapa skimaného uUzemia, upravené podla
BOTTLIK ET AL. [2013] a MALIK [2017].



3. Dokumentacia archivnych udajov

Pre Ucely ulohy boli vyhodnotené dostupné udaje archivu Geofondu Bratislava, rele-
vantné mapové udaje a udaje archivu zhotovitela. Geologicka preskimanost’ Uzemia zodpo-
veda jeho pozicii mimo intravilany blizkych obci. V zaujmovom uzemi je dokumentovana len
jedna sprava inziniersko-geologického prieskumu s dostatoénou hibkou vrtov na lokalite ma-
jera Sziget. Uzemie je sice pokryté vrtmi pre Ucely projektu zavlah, avsak ide o vrty mensej
hibky do 3~4m, pre t&el Ulohy nepostadujucej. Vzhladom k pomerne velkej rieSenej ploche
(vzdialenost’ okrajovych VE je az 5km) boli pre posudenie uzemia na zaklade archivnych
udajov skonstruované geologické rezy v smeroch zapad <> vychod a sever < juh, s vyuzitim

hibSich hydrogeologickych vrtov na ich vrcholoch s priese€nikom na lokalite majera Sziget.

Vzhladom k pomerne velkym vzdialenostiam archivnych vrtov a litologickej variabilite
podloZnych vrstiev je udaje potrebné verifikovat' fyzickym prieskumom na vSetkych perspek-
tivnych lokalitdch navrhovanych veternych elektrarni. V archivoch chybaju najma preukazné
udaje o konsolidacii nesudrznych zemin (Strky/piesky) podla penetraénych skusok, priamo

v Uzemi je penetracna sondaz dokumentovana len na jedinegj lokalite (majer Sziget).

Pri vybere vstupnych udajov bol zohladfiovany najmé i) dostatoény hibkovy dosah
prieskumnych diel (1. . vrty s overenim profilu po mozny dosah hlbinnych zakladov stoziarov);
ii) dostato¢na kvalita dokumentéacie prieskumnych diel a iii)) dostato¢na kvalita (spolahli-
vost) polohopisného a vySkopisného uréenia prieskumnych diel. Splnenie prvych dvoch krité-
rii je excerpciou archivov spravidla mozné. Tretie kritérium korektného priestorového uréenia
je Casto problematické, najmé pri vrtoch hydrogeologického prieskumu a starSich spravach.
Mozné chyby lokalizacie boli minimalizované pouzitim Standardizovanych postupov pre ove-
renie polohy bodov (najma suradnice X a Y), t.]. prostriedky a nastroje geoinformacnych sys-
témov, ktoré su zavedené v rieSitelskej organizacii (GIS GeoMedia a QuantumGIS) a overe-
né na réznych lokalitach. Do databéazy boli prednostne vyberané dokumentaéné body spifia-

juce vsetky tri uvedené kritéria v réznych smeroch od perspektivnej lokality.

Na ucely zberu dat a ich kontrolu bol vyuzivany prevazne sw QGIS, ktory umozriuje
korektnu pracu s tabulkami v réznych formatoch (najma .csv a .txt, pri vystupoch tiez .xls
a .xlsx), rastrovymi datami (.tiff, .jpg, digitalny model reliéfu — DMRS5.0 apod.), vektormi (.shp,
.gpkg apod.) ako aj s webovymi sluzbami (WMS, WMTS). Podkladové mapy boli vytvorené
prostrednictvom sluzby WMS z portalu ZBGIS® [UGKK SR] pre su¢asné mapovanie vratane

pouzitia digitalneho modelu reliéfu DMR5.0.



Pokial boli vyhodnocované starsie mapové podklady, bola vyuzita sluzba WMS SAZP
pre historické mapovanie. Na uc€ely transformacie suradnic do platného suradnicového
systému S-JTSK je Standardne vyuzivana Referencna transformacéna sluzba, ktoru poskytuje
Urad geodézie, kartografie a katastra SR. Pozicia vybranych prieskumnych diel s rozdelenim
podla druhu a vyuZitia pre ucely ulohy je prehfadne zobrazena na vofnych prilohach Studie

vratane geologickych rezov zaujmovym uzemim zapad < vychod a sever < juh.

Nasledujuci prehlad obsahuje stru¢nu charakteristiku archivnych sprav, z ktorych boli
prevzaté podstatné vstupné udaje pre aktualnu ulohu. Prehlad uvadza vybrané spravy, obsa-
hujuce udaje podstatné pre ucel ulohy; t.j. najma vrty, ktorymi bol spolahlivo overeny vrstev-
ny sled po predpokladany dosah zakladov. Dal$ie pouzité archivne spravy, mapy alebo pub-
likacie, z ktorych boli preberané doplfiujuce udaje, su uvedené v zozname literatury. Pre uce-
ly aktualnej dokumentacie boli povodné litologické opisy starich sprav upravené na zemino-
vé typy podla platnej STN 72 1001:2010 Klasifikacia zemin a skalnych hornin. Hibky hladiny
podzemnych véd v texte uvadzané nie su, nakolko dokumentuju stav v dobe realizacie dané-
ho vrtu. Rezim hladiny je pre ucely ulohy charakterizovany podla dlhodobych pozorovani na
objektoch siete SHMU [ Kap. 4.5.2.].

JAKUBEC L., PORUBSKY A., GYALOKAI D. &; KRKOSKA F. 1962 : Dunaj — Csl. usek.

Geologicky prieskum n. p. Zilina. (Geofond arch. €. 12240)

Rozsiahla zavere¢na sprava zamerana na sumarizaciu, vyber a vyhodnotenie archiv-
nej geologickej dokumentacie. Sprava bola suc¢astou podkladov pre pripravu vodnych diel na
Dunaiji. Sprava obsahuje opisy celkom 2570 inziniersko-geologickych a hydrogeologickych
vrtov, prevzatych z réznych archivnych zdrojov s rozdelenim podla mapovych listov. Problé-
mom spravy je absencia jednoznacného urcenia pouzitych zdrojov, €0 neumozrniuje porov-
nanie s povodnou dokumentaciou (139 sprav a posudkov za obdobie rokov 1952 az 1962,
prevazne archiv GP Zilina). Existuje predpoklad, Ze sprava preberala pévodné opisy vrtnych
profilov, avSak nemozno vylucit ich uritu reinterpretaciu s ciefom vzajomnej porovnatelnosti
dokumentacie, ktora bola z podstaty veci znaéne heterogénna. Dal$ou dblezitou skuto&nos-
tou je problematické uréenie pozicie prieskumnych diel, ktord je mozné odcitat len podla
zakresov v mapach strednych mierok (prevazne 1:50000 a ojedinele 1:25000). Absencia
suradnic bodov je v sulade s dobovou praxou, kedy boli podobné udaje obvykle utajované.
Urcitou moznostou kontroly pozicie tak je nadmorska vyska terénu, ktora bola spravidla
uvedena, avSak najma v urbanizovanych uzemiach sa uroven povrchu terénu za posledné
desatrocia mohla réznymi terénnymi upravami menit. Druhou moznostou kontroly udajov je

konzistentnost’ geologického profilu s ostatnymi vrtmi v okoli podla inych archivnych sprav.



Zo spravy bola prevzata dokumentacia vrtu s oznacenim vrt €. 17 juzne od Dolnych Sa-
lib, ktory tvori severné ukoncenie rezu sever <> juh. Vrtom bol dokumentovany profil povod-
fovych hlin a fluvialnych pieskov po 7 mp.t. Hliny su opisané ako ilovité, ich pravdepodobna
klasifikacia podla platnej STN 721001:2010 je il/silt s nizkou plasticitou (CL/F6 — ML/F5).
Pravdepodobna klasifikacia pieskov je piesok zle zrneny (SP/S2) a piesok siltovity (SM/S4).
Konzistencia zemin uvadzana nie je, avSak bude priamo zavisla na aktualnej saturacii zemin
vodou. Uvadzana je poloha ,bahnitého hlinitého piesku®, podla Cierneho sfarbenia ide prak-
ticky urdite o organogénny sediment. Dalej bol po hibku 14.7 mp.t. overeny interval $trko-
pieskov (predpokladané typy G-F/G3 a GP/G2) a po koneénu hibku vrtu 20 mp.t. opéat piesky
(typy SC/S5 a SP/S2), vratane polohy ,pieskovcovych utvarov®. Pravdepodobne ide o karbo-
natové kalkréty, pésobenim podzemnych véd sekundarne spevnené piescité a/alebo Strkovi-

té sedimenty.

BopAY O. 1966 : Slovenské Pole. Zprava o provedeni hydrogeologického vrtu pro za-
vlahu. IGHP, n. p. Zilina, zavod Brno. (arch. €.19747)

Dokumentacia hydrogeologického vrtu na majeri v miestnej Casti Kralovho Brodu Slo-
venské Pole. Vrt HV-1 tvori juzné ukoncenie rezu sever <> juh. Vrtom bol overeny analogicky
geologicky profil, ako v predchadzajucom pripade (pévodny opis s klasifikaciou podla platnej
STN721001:2010):

0.0~0.2mp.t. ornica (O)
0.2~0.7 $eda hlina (ML/F5)
0.7~1.5 ¢ierna jemnopiescita hlina (MSO/F3)
1.5~2.0 ZIty jemnozrnny hlinity piesok (SM/S4)
20~25 zahlineny drobny kremity Strk (valuny) do @2 cm (G-FIG3)
25~18.6 drobny kremity piesc€ity Strk (valuny) do 92 cm (GP/G2)
18.6~19.6 ilovity kremity Strk (valuny) do @2cm (GC/G5)
18.6~20.5 Sedy jemnozrnny piescity il (CS/F4)

Vrt HV-1 mal zabudovany cely interval Strkopieskov s dvojpasmovym filtrom. Na vrte
bola uskutoénena trojstupriova cerpacia skuska pri Q=31.2-47.6 —»52.6Is™". ZniZenia hladi-
ny podzemnej vody vo vrte dosahovali s=1.92—-7.02-9.15m. Nastup hladiny po ukonceni
Cerpania bol prakticky okamzity. Podla vysledkov skusky bol vypocitany koeficient filtracie
Strkopieskov kr=1.0x103ms", koeficient ur¢eny podla krivky zrnitosti na technologickej
vzorke bol vy$Si s hodnotou ks=1.6 x10*ms™". Z pohladu rieSenej ulohy je ddlezita pritom-

nost organickych sedimentov v blizkosti povrchu terénu.



SARLAYOVA M., STODOLAK A., HLAVATY Z., KOVACS Z., PERUTKA |. & Kostov K. 1998:
Rekonstrukcia pozorovacich vrtov pre sledovanie rezimu podzemnych véd — SHMU :
pracovisko Bratislava, lokality : Mostova, Kral. Brod, Surany, Banov, Palarikovo. Vodné

zdroje Bratislava s.r. 0. (Geofond arch. ¢. 81983)

Sprava dokumentuje hydrogeologicky prieskum s cieflom vybudovania novych pozoro-
vacich objektov siete SHMU. Profil pozorovacieho vrtu &. 128 [Kralov Brod — Slovenské Pole]
bol vyuzity pre doplnenie Udajov geologického rezu sever < juh. Vrtom bol overeny profil
nivnych hlin a piesgitych ilov (CS/F4) po hibku 2.5 mp.t. Hliny boli opisané ako ,sprasové*
s predpokladanou klasifikaciou podla platnej STN 72 1001:2010 il s nizkou (strednou) plasti-
citou (CL/F6). Dalej boli overené strednozrnné piesky (SP/S2) po 3.0 mp.t. a profil fluvial-
nych strednozrnnych piesgitych $trkov (GP/G2) po 9.0 mp.t. Po kone¢nd hibku 10.0 mp.t.

boli vo vrte opisané jemnozrnné piesky (S-F/S3).

FiltraCny usek bol vo vrte zabudovany v intervale 4 ~9mp.t. Na vrte bola vykonana
orienta¢na hydrodynamicka skuska pri vydatnosti Q =1.141s"' a dosiahnutym znizZenim hladi-
ny s =0.24 m. ZniZenie ako aj nastup hladiny po ukon&eni Cerpania boli prakticky okamzité.
Podla vysledkov skusky bol vypocitany koeficient filtracie Strkopieskov kr=4.82 x 104 ms-".
Dlhodobé rezimové udaje objektu €.128 boli vyuzité pre konStrukciu schém hladinového

rezimu v hodnotenom uzemi [ Kap. 4.5.2.].

KocINGER D. 1957 : Dopliiujuci hydrogeologicky prieskum SM Pasienky. St. oblastny

ustav pre projektovanie polnohospodarskej vystavby AGROPROJEKT. (arch. ¢.5325)

Dokumentacia hydrogeologického vrtu — studne bez oznacenia na lokalite farmy Pa-
Sienka vychodo-juhovychodne od Tomasikova. Zisteny geologicky profil tvori zapadné ukon-
Cenie geologického rezu v smere zapad < vychod. V danej €asti uzemia ide o jediny oporny

bod s dostatoénou dokumentovanou hibkou.

Vrtom bol overeny geologicky profil povodiiovych hlin a pieskov po hibku 4.0 mp.t. Ide
o zeminy s predpokladanou klasifikaciou podla STN 72 1001:2010 il/silt s nizkou a strednou
plasticitou (CL-CI/F6 — ML/F5) a piesok ilovity (SC/S5). V profile bola opisana aj vrstva ,hlini-
tej radeliny“. Usek $trkopieskov bol dokumentovany po koneé&ni hibku vrtu 45.5 mp.t. V pro-
file vystupovala vyrazna poloha Sedej ilovitej hliny (predpokladana klasifikacia ML/F5; inter-
val 16.5~19.0mp.t.) a Sedého jemného ilovitého piesku (SC/S5; 19.0 ~20.5mp.t.).

FiltraCny usek bol vo vrte zabudovany v intervale 38 ~43 mp.t. Na vrte bola vykonana
orientacna Cerpacia skuska s vydatnostou Q=2.5Is" a znizenim hladiny s=0.11m, podla

ktorej bol vypocitany koeficient filtracie Strkopieskov ks=5.2 x 104 ms-'.



BuJALKA P., DROBAN V., PAVUR K., CHINORACKY J. &; KUBICA R. 1962 : Hydrogeologicky
prieskum Podunajskej niziny — Ill. ¢ast. Vyhladavaci prieskum.

Geologicky prieskum n. p. Zilina. (Geofond arch. &. 8938)

Predbezna sprava za vyhladavaci hydrogeologicky prieskum uzemia dolného toku
Vahu medzi sidlami Sala — Tvrdo$ovce — Trstice — Nové Zamky. Sprava obsahuje podrobnu
dokumentaciu hydrogeologickych vrtov série HPN vratane Cerpacich pokusov. Pre ucely ulo-
hy bol pouzity hydrogeologicky vrt HPN-302 [Kralov Brod], ktory tvori vychodny vrchol geolo-

gického rezu zapad < vychod.

Geologicky profil vrtu je v danom prostredi vyrazne anomalny [= Priloha lla]. Pod vrst-
vou nivnych piesé&itych hlin (MS/F3) vystupuju piesky az po hibku vrtu 30.5mp.t. V pokraco-
vani po 75mp.t. bolo overené striedanie vrstiev pieskov a $trkov. V podloZi po koneénu hib-
ku vrtu 80 mp.t. vystupovali vapnité ily s konkréciami. Piesky v tseku mozného dosahu hib-
kovych zakladov boli opisané ako jemnozrnné s moznou klasifikaciou piesok s primesou
jemnozrnnej zeminy (S-F/S3; interval 1.8 ~7.0mp.t.) a stredno az hrubozrnné s primesou
drobného prevazne kremenného Stréiku (SP/S2; 7.0~17.0mp.t.). V nasledujucom useku

pod 17.0 mp.t. boli hrubozrnné biotitické piesky opisané ako tekuté.

Zaradenie pieskov nie je jednoznaéné. Usek po hibky cca 15mp.t. je mozné korelovat
s pieskami agradacnych valov a fluvialnymi pieskami pleistocénu, hibSie Useky by mali byt
korelované s pieskami kolarovského suvrstvia pliocénu. Na prislusnost ku kolarovskému
suvrstviu poukazuji polohy Strkov, ktoré ale boli overené az pod hibkou 30.5mp.t. Z hladis-
ka rieSenej ulohy nie je zaradenie pieskov rozhodujuce, podstatné je ich lateralne rozSirenie,
t.j. moznost’ vyskytu vyznamnejSich akumulacii pieskov v smere na zapad do hodnoteného

uzemia (do okolia bodov VT6 a VT8).

Filtracné useky boli vo vrte zabudované v intervaloch 15~25mp.t. a 40~55mp.t. Na
vrte bola uskuto&nena trojstupriova Cerpacia skudka na tri znizenia hladiny s=1—-2-3m,
ktoré boli dosiahnuté pri vydatnostiach Q=16.6 -25—33Is'. Nasledne boli pre jednotlivé

depresie vypocitané koeficienty filtracie kr=5.38/4.40/4.30 x 10 ms™'.

RiHA M. 1959: Zprava o prevedeni pozorovacich objektov podzemnych véd v oblasti

Bratislavy a Galanty. Hydromechanika v. d. Bratislava. (Geofond arch. ¢. 88882)

Struéna technicka sprava dokumentuje realizaciu pozorovacich objektov siete SHMU.
Profil pozorovacieho vrtu €. 124 [Krafov Brod] bol vyuZity pre doplnenie udajov geologického
rezu zapad <> vychod. Vrtom bol overeny profil nivnych hlin vratane organogénnych sedi-

mentov a podloznych pieskov az po kone&nu hibku vrtu 8 mp.t.



Pdvodny opis profilu pozorovacieho vrtu €. 124 s predpokladanou klasifikaciou podla platne;j
STN721001:2010:

0.0~0.3mp.t. hneda piescita hlina s humusom (O)
0.3~0.7 svetlohneda silne piescita hlina (MS/F3)
0.7~15 svetlohneda piescita hlina (MS/F3)
1.5~2.2 ¢ierna jemnopiescita zemina (MSO/F3)
22~26 Cierna hlinita jemnopiescita zemina (MLO/F5)
26~3.0 hneda hlinito ilnata zemina (MI/F5)
3.0~3.8 hnedy jemnozrnny piesok silno ilnaty (SC/S5)
3.8~4.8 sivy jemnozrnny piesok (S-F/S3)
4.8~8.0 hnedy jemnozrnny piesok s ojedinelymi valinkami do @3cm  (SP/S2)

Profil vrtu poukazuje na rozSirenie pieskov v smere na zapad do oblasti navrhovanych
veternych elektrarni VT6 a VT8. Nakolko su dalSie vrty v Useku rezu po majer Sziget nedos-
tatodnej hibky, zostava otazka rozsirenia pieskov v profile zakladovych pdd otazkou na po-

drobny inZiniersko-geologicky prieskum uzemia.

FiltraCny usek bol vo vrte zabudovany v intervale 3.9 ~6.9 mp.t., Cerpacia skuska nie je
spravou dokumentovana. Dlhodobé rezimové Udaje objektu €. 124 boli vyuzité pre konstruk-

ciu schém hladinového rezimu v hodnotenom uzemi [ Kap. 4.5.2.].

BLAZO E., PoLAK R., CERVENKOVA Z., SIKULOVA B., ROVNAKOVA M. &; CHOVANCOVA S.

1986 : Farma vykrmu oSipanych — Sziget. Predbezny inziniersko-geologicky prieskum.

Pddohospodarsky projektovy ustav Bratislava, PIO. (Geofond arch. ¢.64248)

V rieSenom uUzemi ide o podstatny a spofahlivy zdroj archivnych informacii. Zavere&na
sprava dokumentuje inZiniersko-geologicky prieskum na lokalite prakticky v centre hodnote-
ného Uzemia, vysledky prac boli pouZité pre oba geologické rezy. V ramci tlohy bolo vyhibe-
nych 8 vrtov po hibku 10 mp.t. a 3 sondy dynamickej penetracie po hibku 8.6 ~9.0mp.t.
Udaje dynamickej penetracie, umozfiujice odvodenie geotechnickych parametrov $trkov
a pieskov, su v danom uzemi ojedinelé. Zaroven je dolezité konStatovanie, Ze vSetky tri
sondy boli ukon&ené v mensej hibke vodi projektovanej (10 mp.t.), nakolko bola prekroena
kapacita penetraénej stpravy. Strky v hibkach pod cca 6 ~7 mp.t. boli podia tidajov penetra-

cie hodnotené ako ulahnuté.

Vrtmi bol overeny typicky profil alivia — pomerne vyrazne vyvinuté nivné hliny a piesky

aod 5.8~6.8mp.t. fluvidlne Strky. Zastupené boli najma piescCité a ilovito-piescité hliny



s predpokladanou klasifikaciou podla STN 72 1001:2010 il/silt piesCity (MS/F3; CS/F4) a il/
/silt s nizkou az vysokou plasticitou (CL-CI/F6; ML/F5; CH/F8). Zeminy boli prevazne tuhej,
na kontakte s podzemnou vodou tiez makkej konzistencie. Piesky boli opisané ako stredné
rovnozrnné s primesou drobného Strku (valunky do @0.5~3cm) a klasifikaciou SM/S4 az
SP/S2. V povrchovych vrstvach nivnych sedimentov boli konStatované povolné prechody
jednotlivych zeminovych typov. Ojedinelo boli v povrchovej vrstve zistené navazky staveb-

ného odpadu v nevyznamnom rozsahu (vrt V-3 po 0.7 mp.t.).

Podlozné Strky boli charakterizované ako drobno az strednozrnné (valuny do
@0.5~2cm, ojedinelo do ¥4 ~6cm), nerovnhozrnné s vypliou stredného piesku az do cca
30 ~ 35 %. Strky mozno podla STN 72 1001:2010 klasifikovat ako $trk zle zrneny (GP/G2).

Pre konstrukciu geologického rezu smeru sever <> juh bol prevzaty vrt V-1 s penetrac-
nou sondou PS-1 a predpokladanou klasifikaciou podla STN 72 1001:2010:

0.0~0.8mp.t. hlina pevna, sivohneda, humoézna (O)
0.8~2.2 piesok hlinity, jemny nerovnozrnny, stredne ufahly,

zavlhly, Zltohnedy (SM/S4)
2.2~3.6 hlina ilovito-piescita, tuha, vysokoplasticka, sivocierna,

hrdzavoSmuhovana, s ojedinelymi Ca konkréciami do @3cm  (MH/F7)

3.6~5.8 piesok stredny, rovnozrnny, stredne ufahly, vodou nasyteny,
sivy, s ojedinelymi valinkami Strku do @2 cm (SP/S2)
5.8~10.0 Strk piescity, drobny, nerovnozrnny, vodou nasyteny, ulahly, sivy,

valinky do @ 0.5~ 2 cm, ojedinele do ¥ 6 cm, hrubé zrna sa dotykaju,

medzery vypifia piesok stredny v mnoZstve cca 35% (GP/G2)

Pre konstrukciu rezu smeru zapad < vychod bol z dokumentacie prevzaty vrt V-8

0.0~0.8mp.t. hlina humézna, pevna, hneda (O)
0.8~2.8 hlina piescita, tuha, stredneplasticka, zltohneda (MS/F3)
2.8~4.0 hlina ilovito-pies¢ita, tuha, vysokoplasticka, ocelovosiva,

hrdzavoSmuhovana, s primesou konkréciami do @ 3 cm

v mnozstve do 20% (MH/FT7)
4.0~5.8 piesok stredny, rovnozrnny, vodou nasyteny, stredne ulahly,

hnedosivy (SP/S2)
5.8~10.0 Strk piescity, stredny, nerovnozrnny, vodou nasyteny, ulahly, sivy,

valunky do @ 0.5~ 2 cm, ojedinele do ¥ 6 cm, hrubé zrna sa dotykaju,

medzery vypifia piesok stredny v mnoZstve cca 30% (GP/G2)



Podla vysledkov dynamickej penetracie boli piesky hodnotené ako stredne ufahnuté
s hodnotami indexu relativnej ufahnutosti Ip=0.50 ~0.53, odvodené boli moduly deformacie
v intervale Eqer= 21 ~26 MPa a efektivny uhol vnatorného trenia ¢er= 32°. Strky boli vo véet-
kych pripadoch hodnotené ako ulahnuté, s odvodenymi hodnotami deformaénych modulov
Eder=120MPa a efektivnym uhlom vnutorného trenia @¢r~34 ~38°. Pri Strkoch v spodnej
Casti profilu boli konstatované moduly Eqer> 200 MPa pri @er>40°. Pre Ucely ulohy je délezita

skuto¢nost, Ze penetracnymi skuskami neboli overené zeminy nekonsolidované resp. kypré.

VARGA M. 2021 : Dolné Saliby — zdroj podzemnej vody HGS-2 pre prevadzku hospo-
darskeho dvora Sziget. Podrobny hydrogeologicky prieskum.
EKOHYDROGEO spol. sr. 0. Bratislava. (Geofond arch. ¢. 100603)

Zaverecna sprava s dokumentaciou hydrogeologického vrtu HGS-2 na rovnakej lokalite
ako predchadzajica dokumentécia. Profil vrtu s kone&nou hibkou 30 mp.t. bol vyuZity pre
pokracovanie geologického profilu v centralnej ¢asti hodnoteného Uzemia. Overeny profil

zodpoveda udajom z danej lokality, okrem znaé&nej mocnosti navazok :

kvartér
0.0~3.5mp.t. navazka (Y)
3.5~4.2 piesok jemnozrnny, sivy (S-F/S3)
42~50 silt tmavosivy s hrdzavymi Smuhami (ML/F5)
5.0~6.5 piesok slabo ilovity, jemnozrnny, svetlosivy (SM/S4)
6.5~7.0 piesok Strkovity, stredno az hrubozrnny, strk @1 ~3 cm,

dobre opracovany (SP/S2)
7.0~18.5 Strk piescCity @ 3 ~5 cm, menej 7 cm, dobre opracovany,

podiel stredno az hrubozrnného piesku cca 10 ~15 % (GP/G2)
neogén
18.5~20.0 piesok jemnozrnny, sivy (S-F/S3)
20.0~30.0 il so strednou az vysokou plasticitou, sivy,

miestami slabo piescCity, na baze s polohou pieskovca (CH/F8)

Vrt HGS-2 ma aktivnu &ast’ (filter) zabudovany v Useku $trkopieskov v intervale hibok
12~18 mp.t. Na vrte bola nasledne uskutoCnena Standardna dvojstupriova Cerpacia skuska
s vydatnostami Q=6.0—8.6Is"!, pricom znizenia hladiny podzemnej vody vo vrte dosahovali
§=0.32—0.49m. ZniZenia ako aj nastup hladiny pri stupacej skuske nastali v rade minut.
Podla vysledkov skusky bol vypocitany koeficient filtracie Strkopieskov ki=1.12 x10-3 ms-"

a koeficient prieto¢nosti T=1.63 x 102 m?s-" (velmi vysoka prieto¢nost).



VIZAR D. 1982 : Zavlaha pozemkov Cierna Voda lll, 4. stavba — Jahodna 2. Geologicky

prieskum. Hydroconsult Bratislava. (arch. €.51730)

Zaverecna sprava dokumentuje inZiniersko-geologicky prieskum na velkej ploche juz-
ne od Dolnych Salib az po Maly Dunaj pri Jahodnej. Nakolko iSlo o prieskum pre navrh roz-
vodov zévlahovych véd, boli hibené len vrty mensej hibky 3~4 mp.t. Z pohladu aktualne;
Studie ide o doplfiiujuce udaje pre charakteristiku povrchovych vrstiev medzi krajnymi bodmi

rezov a dobre zdokumentovanou lokalitou majera Sziget v centre hodnoteného Uzemia.

Zo spravy bola pre aktualnu ulohu prevzata ¢ast' vrtov série B a C, ktorymi boli doku-
mentované vrstvy nivnych hlin a v prevaznej €asti aj pieskov v ich podlozZi. V zmysle platnej
STN721001:2010 je nivné hliny mozné zaradit do Sirokého spektra klasifikacnych tried,
najma il/silt pies¢€ity (MS/F3; CS/F4) az il/silt s nizkou a stredou plasticitou (CL-CI/F6; ML-
MI/F5). Zeminy su prevazne tuhej konzistencie, ¢asto s organickym podielom. Pri pieskoch
prevazuje trieda piesok s primesou jemnozrnnej zeminy (S-F/S3), dalej piesok ilovity a silto-
vity (SC/S5; SM/S4) a ojedinelo tiez piesok zle zrneny (SP/S2). Piesky boli hodnotené ako
stredne ulahnuté, avéak bez preukaznych sku$ok. Ziadnym z vrtov nebol na ploche zaujmo-

vého Uzemia overeny povrch strkov.

DoBROVODA P., MOTLIKOVA H. &; PLCH J. 1989: Dolné Saliby — hydrogeologicky
prieskum. IGHP, n. p. Zilina, zavod Bratislava. (Geofond arch. &. 72516)

Sprava dokumentuje hydrogeologicky prieskum s ciefom ziskania oby€ajnych podzem-
nych véd pre pitné ucely. Z uvedeného dévodu bol prieskum orientovany na hlbSie useky
geologického profilu s akumulaciami podzemnych voéd bez hydraulického kontaktu s prvym
zvodnenym kolektorom. Ide o doplfujuci udaj o hibSich usekoch geologického profilu sever-

ne od ukoncenia geologického rezu sever < juh.

Vrtom PD-1 boli overené fluvialne Strky, opisané ako sivozIté Strky piescité s valinmi
do @2~10cm (podla STN721001:2010 typ GP/G2) po hibku 43 mp.t. Nasledoval sled ilov
a pieskov, lokalne tiez Strkopieskov po kone&nu hibku vrtu 220 m, ktoré boli stratigraficky za-
radené k stupfiom ruman (pliocén) a pont. NadloZie $trkov tvorili po hibku 3.7 mp.t. hliny a ily
(prevazne CH/F8).

Pre odber podzemnych véd boli na zaklade vysledkov karotazneho merania zabudova-
né filtre v Usekoch s prevahou pieskov, menej tiez $trkov v hibkach 160 ~210 m. Na vrte bola
uskutocnena cerpacia skuska pri konstantnej vydatnosti Q=6.6 Is™ so znizenim hladiny pod-
zemnej vody s=17m, podla ktorej bol vypocitany koeficient filtracie skiSaného prostredia

ks=5.56 x 105 ms™" a koeficient prietoc¢nosti T=1.95 x 103 m2s-".



PEKAR J. 1966 : Zprava o vyhodnoteni prieskumnych hydrogeologickych prac na vrte
KB-2 pre jedalen — kluboviu a dalSie prevadzkové budovy na lokalite Kralfov Brod.

Vodné zdroje n. p. Bratislava. (Geofond arch. €. 17698)

ZavereCna sprava poskytuje doplfiujuci udaj na lokalite Krafov Brod na vychodnom
ukoncCeni geologického rezu zapad <> vychod. Vrt KB-2 bol lokalizovany cca 700 m juho-
juhozépadne od vrtu HPN-302 [BUJALKA ET AL. 1962], avSak dokumentuje zna¢ne odlisny
geologicky profil. Na rozdiel od vyraznej akumulacie pieskov vo vrte HPN-2 ide v pripade vrtu
KB-2 o ,$tandardny” profil kvartérnej panvovej vyplne, reprezentovany pieskami po hibku
6.9 mp.t., dalej fluvidlnymi drobnozrnnymi Strkopieskami po 47.5mp.t. a v pokracovani do
podloZia po 79.7 mp.t. striedanim vrstiev pieskov a $trkov. Na baze boli po koneénu hibku
vrtu 84 mp.t. overené piescité ily. Vrt KB-2 dokumentuje obmedzenie lateralneho rozSirenia
akumulacii pieskov, dokumentovanych vrtom HPN-302, ktoré je mozné v danom prostredi
povazovat za anomalne [= Prilohalla]. Analogicku informaciu poskytuje tiez vrt HKB-3 cca

400 m juzne od bodu KB-2 (fluvialne Strkopiesky v intervale 10 ~47 mp.t.) [BARTKOVA 1976].

Ae PAq PAe
Kvalita archivnej dokumentacie v prevaznej Casti pripadov nezodpoveda sucasnym
narokom na inZiniersko-geologicky prieskum. Pouzita technolégia vrtnych prac az na vynim-
ky neumoznovala jednoznacnu klasifikaciu previtanych zemin, rovnako korelacia archivnych
litologickych opisov na aktualne klasifikaéné triedy podla STN 72 1001:2010 mbze mat urcité
rezervy. Napriek uvedenym limitom umoZzfuje predchadzajiuci vyber archivnych prieskum-
nych diel odvodit predpokladany profil zakladovych pdd v lokalitach navrhovanych stoziarov

veternych elektrarni.

Vzhladom k pomerne velkym vzdialenostiam archivnych prieskumnych diel od lokalit
navrhovanych veternych elektrarni a znacenému rozsahu zaujmového uzemia moze byt
podrobnym prieskumom zisteny odliSny profil zakladovych péd, avSak hlavné znaky vrstev-
ného sledu budu pravdepodobne zodpovedat predpokladom podlfa nasledujuceho textu.
Specifickym pripadom je vychodna &ast Uzemia v smere ku Kralovmu Brodu, kde nemozno
vyluéit’ vyraznejSie akumulacie pieskov v intervale medzi povrchovymi nivnymi hlinami a pod-
loznymi fluvialnymi $trkopieskami. Strkopiesky mézu v profile chybat, pripadne bol ich vyskyt
overeny aZ vo vadésich hibkach (vrt HPN-302).



4. Hodnotenie bududcich stavenisk

4.1. Predpokladany geologicky profil

Geologicky profil je v priestore perspektivnych bodov VE charakterizovany rozsiahlym
telesom kvartérnych fluvialnych sedimentov, priGom vrchny usek je tvoreny pokryvnymi po-
vodnovymi hlinami, dalej nasleduju piesky agrada&nych valov a suvrstvie Strkopieskov. Sedi-
menty neogénneho podloZia sa budu pravdepodobne nachadzat mimo hibkovy dosah zakla-
dovych konstrukcii. Vrstevny sled (resp. predpokladany profil zakladovych péd) je uvedeny
podla reinterpretacie citovanych archivnych udajov. Na zaklade vyhodnotenia dostupne;j
archivnej dokumentacie je mozné pre hodnotenu lokalitu predpokladat nasledovny geologic-

ky profil po troven obvyklého dosahu hibkovych zakladov (0 = 112~114mn.m.):

0~2mp.t. nivné hliny : il/silt s nizkou az strednou plasticitou (CL-CI/F6; ML-MI/F5),
konzistencia pevna smerom k podloZiu tuha, pravdepodobna pritomnost
organickej primesi aluvialne — nivné sedimenty, kvartér — holocén
2~4mp.t. nivné hliny : il/silt piesCity (CS/F4 — MS/F3), konzistencia tuha smerom do

podlozia az makka, organické primesi  aluvialne — nivné sedimenty, Q — h

4~6(10)mp.t. piesky agradacnych valov: prevazne piesok s primesou jemnozrnnej
zeminy (S-F/S3), piesok ilovity a siltovity (SC-SM/S5-S4), smerom k baze
piesok zle zrneny (SP/S2), slabo konsolidovany (Ip < 0.35) az stredne ula-
hnuty v dolnej €asti intervalu (Ip = 0.35 ~ 0.50), mozna pritomnost medzi-

vrstiev organickych zemin  aluviéalne — nivné sedimenty, kvartér — holocén

6~20mp.t. Strkovité sedimenty koryta toku : prevazne Strk zle zrneny (GP/G2) vyrazne
piescity, menej Strk s primesou jemnozrnnej zeminy (G-F/G3), drobnozrnny
smerom do podlozia strednozrnny, na lokalnych bazach suvrstvia mézu byt
vyvinuté akumulacie kamenov az balvanov; vo vrchnej Casti su predpokla-
dané §trky stredne ulahnuté v dolnej Casti intervalu (Ip = 0.35 ~ 0.50), sme-
rom do podloZia je predpokladana zvySena konsolidacia Strkov tiazou nad-
lozia v hornej Casti intervalu (Ip > 0.50), od cca 10 mp.t. az zeminy ufahnu-

té (Ip > 0.65) fluvialne sedimenty, kvartér — pleistocén (wiirm)

Podzemna voda s lokalne mierne napatou hladinou je akumulovana v Strkoch a pieskoch,
narazena hladina sa bude nachadzat na rozhrani holocénnych jemnozrnnych a piescitych

zemin, po narazeni mdze hladina pri vysSich stavoch vystupovat na urover cca 1 ~2mp.t.



4.2. Geotechnické charakteristiky zakladovych péd

Nasledovna podkapitola uvadza orientacné hodnoty geotechnickych charak-
teristik predpokladanych zakladovych pod. Nakolko ide o Udaje ziskané vyhodnotenim ar-
chivnych udajov zo SirSieho okolia lokality, je mozné metédu ich odvodenia povazovat’ za
tzv. ,porovnatelnu skusenost*. Dalej boli zohladnené tzv. smerné normové charakteristi-
ky, ktoré uvadzalo predchadzajice znenie STN 731001:1987 Zakladova pbda pod plosnymi
zakladmi. V zmysle ustanovenia €1.3.3 STN721001:2010 Geotechnické konStrukcie. Zakla-
danie stavieb je mozné podobné sady parametrov pouZit pre jednoduché objekty v 1. geo-
technickej kategérii. Podla predpokladanej povahy navrhovanych stavebnych objektov je pot-
rebné pouzitie postupov pre 3. geotechnicku kategériu, t.|. je nevyhnutné realizaciou prislus-
nej etapy geologickych prac ziskat sady charakteristickych hodndt geotechnickych

charakteristik (resp. parametrov). Udaje uvedené v nasledovnom texte je mozné pouzit

pre prvotné uvahy o metédach zakladania.

Aluvialne (nivné) sedimenty (kvartér — holocén)

Zeminy nivného horizontu holocénneho veku budu tvorit nadlozZie $trkov po predpokla-
danu hibku cca 4 mp.t. Ako zakladové pddy su pokryvné zeminy vzhladom na povahu navr-
hovanych konstrukcii nevhodné. Zeminy mdzu tvorit' steny stavebnych vykopov a pravdepo-
dobne budu po nevyhnutnych uUpravach vyuzité ako podlozZie vozoviek alebo spevnenych
ploch v okoli stoZiarov. Uvedené su orientacné intervalové hodnoty geotechnickych charak-
teristik pre klasifikacné typy il a silt s nizkou a strednou plasticitou (CL-CI/F6; ML-
MI/F5) resp. il a silt piescity (CS/F4;, MS/F3) a predpokladany konzisten¢ny stav ze-
min. Fyzikalne a mechanické vlastnosti jemnozrnnych (sudrznych) zemin su uzko viazané na

ich konzistenény stav, ktory zavisi na aktualnej saturacii zeminy vodou.

klasifikacny typ zeminy il/silt CL-CI/F6 a ML-MI/F5
konzistencia zeminy tuha pevna
objemova tiaz Vn [KNm-3] 19.5~20.5 20.5~21.0
oty uholnatomenovrena | @ | F1 | o | 4
totalna sudrznost | c, | [kPal | 40~50 50~ 70
efektivny uhol vnatorného trenia (pef _________ [_°_] 777777777777777 16~18 77777777777777777 18~2O 77777777
ofektinasidznost | ex | Pl | 6~12 | 12~16
modul deformacie | Er | MPa) | 2~4 | 4~6
Poissonovo &islo | V __________ [ _-_] ______ 0.40 0.40 |




klasifikany typ zeminy

il /silt piescCity CS/F4 a MS/F3

konzistencia zeminy tuha makka
objemova tiaz Yn [KNm-3] 18.5~19.0 18.0~18.5
totéiny uol vnitornéhotrenia | @u | (| 0 | 0
totélna sudrznost | c, | kPa] | 20~4o0 12~20
efektivny uhol vnutorného trenia cpef __________ [°] 7777777777777 22~26 7777777777777777 19~22 77777777
efekiivnasudrznost | ou | [Pal | t2=16 | 8~12
modul deformacie | Ews | MPal | -5 | 2~3
Poissonovo &islo | V[] ______ 0.35 0.35

V podlozi nivnych hlin budl v predpokladanom intervale hibok 4 ~6 mp.t. lokalne az

10 mp.t. [= Prilohalla] vystupovat piesky agradacnych valov s prevazujucim klasifikaénym

typom piesok s primesou jemnozrnnej zeminy (S-F/S3), resp. smerom do podlozZia

piesok zle zrneny (SP/S2). Vrchné polohy pieskov budu vzhladom ku genéze, veku

a pozicii v profile slabo konsolidované resp. kypré, v spodnej Casti stredne ulahnuté. Pre

priame plodné zakladanie naroénejSich konstrukcii mézu byt za podmieneéne vhodné pova-

Zované piesky az od hibok cca 6 mp.t. Piesky budu v celej mocnosti zvodnené. Pre uvedené

klasifikacné typy piescCitych zemin je v danej etape mozné pouzit nasledovné parametre :

klasifikaCny typ zeminy

piesok s prim. jemn. zeminy S-F/S3

konsolidaény stav zeminy kypry stredne ulahnuty
objemova tiaz Yn [KNm3] 17.0~17.5 17.5~18.0
ofektivny uhol ndtoméhorenia | g | [ | 2226 | 25-28
efektnasidrznost | co | WPal | o | o
modul deformacie Edef _______ [MPa] 6~8 10~16
Poissonovo&islo | volow | 035 | 030
klasifikacny typ zeminy piesok zle zrneny SP/S2
konsolidaény stav zeminy stredne ufahnuty ulahnuty
objemovatiaz | Yo | [KNm3 | 180~185 | 185~19.0
efektivny unol vnitomého trenia | gwr | [0 | 26-30 | 2-36
efekiivnasidrznost | cr | IkPal 0 0
moduldeformécie | Ear | [MPal | t4=20 | 18-24
Poissonovo &islo | V[] ______ 0.30 0.28




Fluvialne Strkovité sedimenty (kvartér — pleistocén)

Fluvialne Strky a Strkopiesky budu v danom profile tvorit' najpriaznivejsi typ zaklado-
vych p6éd navrhovanych stoziarov veternych elektrarni. Vhodnost zemin pre plosné alebo
hibkové zakladanie bude nevyhnutné posudit na zaklade preukaznych ski$ok v miestach
zakladania. Strkovité zeminy budu rozliené podla pomerného zastupenia frakcii v zmysle
aktualne platnej STN 721001:2010 na dominantny typ Strk zle zrneny (GP/G2) resp.
v mensej Casti Strk s primesou jemnozrnnej zeminy (G-F/G3). V strkoch sa bude
nachadzat prevazne vysoky podiel pieskov az do 30%, pri€om v profile nemozno vylucit' vys-

kyt samostatnych medzivrstiev pieskov. Strky budu v celej mocnosti zvodnené.

Podstatnou charakteristikou Strkovitych zemin pre stanovenie ich realnych deformaé-
nych vlastnosti je konsolidaény stav resp. ulahnutost, popisana hodnotou koeficientu relativ-
nej ulahnutosti Ip. Spolahlivé urCenie danej charakteristiky Strkov musi byt sucastou prac
podrobného prieskumu, najma po zohladneni skutoénej hibky budiceho vykopu stavebnej

jamy a urovne zakladovej Skary.

V nasledovnej tabulke su uvedené orientaCné geotechnické charakteristiky pre celu
skupinu Strkovitych zemin, stanovené podla vysledkov dynamickej penetranej sondaze na
troch bodoch v lokalite majera Sziget, so zohfadnenim intervalovych hodnét podla predcha-
dzajucej STN 731001:1987 Zakladova pbda pod plosnymi zakladmi pre klasifikacny typ Strk
zle zrneny (GP/G2). Strkovité zeminy mézu tvorit vhodné zakladové pody v pripade navrho-

vania plo$nych aj hibkovych zakladov (piléty).

klasifikacny typ zeminy Strk zle zrneny GP/G2
konsolidacny stav zeminy stredne ufahnuty
index relativnej utahnutosti | b | [ | o035-050 | 050~065 |
 Obemovataz Vo | [KNm?® | 195-200 | 200~205
efektivny uhol vnitomého trenia | e | [ | 0-3 | -3
ofokiivna stdrznost | co | Pa) | 0 0
modl deformacie | Ew | IMPa) | 40-70 |  80-100 |
Poissonovo &islo | v __________ [ _-_] ______ 0.20 0.20

Od hibok cca 10 mp.t. (resp. v redlnom dosahu hibkovych zakladov) je predpoklad vys-
kytu Strkovitych zemin ufahnutych (Ip = 0.65~ 1.0) s vy$Simi hodnotami geotechnickych cha-
rakteristik : Eqer= 100~ 180 MPa a @ = 36 ~40°. Realne charakteristiky Strkov je nevyhnutné

overit dynamickou penetraciou v bodoch zakladania stozZiarov veternych elektrarni.



Specialne a antropogénne zeminy

Specialne zeminy v zmysle &.6.7 STN 721001:2010 Klasifikacia zemin a skal-
nych hornin : vo vrstvach nivnych hlin bol overeny vyskyt zemin s organickou primesou,
pripadne az organogénnych zemin v prevaznej Casti prieskumnych diel. V pripade vyplni
pochovanych ramien mozno predpokladat vyskyt organickych zemin az hnilokalov. Organic-
ké primesi boli archivhou dokumentaciou uvadzané aj vo vrstvach pieskov agradacnych
valov, ojedinele az ako organicky bahnity sediment makkej konzistencie alebo hlinita raseli-
na. Vzhladom k polohe lokality v recentnej nive Vahu a podla mapovych udajov [ Obr. 7] je
vyskyt organickych zemin pravdepodobny na vSetkych buducich staveniskach navrhovanych

veternych elektrarni.

V pripade plosného zakladania je potrebné organické zeminy z profilu zakladovych péd
odstranit’ a nahradit hutnenym Strkovym |6Zkom. Vyskyt presadavych alebo inych Special-

nych zemin (okrem uvedenych) nie je predpokladany.

Antropogénne zeminy : pritomnost navazok v povrchovej €asti profilu nie je vzhla-
dom k dlhodobému vyuZzivaniu lokality pravdepodobna. Navazky terénnych Uprav nemozno
vylucit v okoli majera Sziget, kde boli dokumentované vo vrtoch. V blizkosti vodnych tokov,
melioracnych kanalov alebo v liniach zavlahovych rozvodov sa mézu rovnako vyskytovat' na-

vazky brehovych uprav alebo zasypy vykopov.

4.3. Stabilita uzemia, stavebné vykopy, rozpojitel’-
nost, tazitel'nost a vitatel'nost zemin a hornin

Skumané uzemie je vo svojom suc¢asnom stave stabilné a vznik svahovych pohybov pri
obvyklych stavebnych zasahoch do horninového prostredia nie je predpokladany. Prirodzeny
povrch terénu je prakticky rovinny s priemernym sklonom 0.2 ~0.3°, t.j. vznik svahovych po-
hybov je v prirodzenom stave terénu mozné vylGéit [cf. SIMEKOVA ET AL. 2006]. Vy$sie sklony
svahov sa vyskytuju v blizkosti vodnych tokov a kanalov (umelé terénne Upravy), dalej na li-
niach vyplni opustenych ramien (negativne tvary) a agradacnych valov (pozitivne tvary), kto-

ré nemaju ziadny vztah k stabilite uzemia.

Z geodynamickych javov je potrebné zohladnit mozné ucinky seizmického zatazZenia
[ Kap.4.4.]. V pripade zniZzovania hladiny podzemnych vdd Cerpanim zo stavebnych vyko-
pov je pravdepodobna indukcia sufézie v Strkoch (vyplavovanie jemnej a piescCitej frakcie
z matrix zeminy) s moznymi zmenami vlastnosti zakladovych péd. Iné geodynamické javy pri

vystavbe nie su predpokladané.



Bezpe&né sklony svahov je potrebné dodrzat pri hibeni dogasnych Sikmych
vykopov, pre steny svahov 3 : 1 v povodnych pokryvnych jemnozrnnych zeminach a 1 : 1
pri zasahu vykopu do aluvialnych pieskov a fluvidlnych Strkov resp. vo vrstvach navazok.
Uvedené sklony platia pre do€asné svahy bez zvodnenia. Vzhladom na vysoku hladinu pod-
zemnych véd je potrebné svahovanie vykopov upravit o vplyv vody. Pri zvySenom zvodneni
moZu najma svahy v jemnozrnnych zeminach a pieskoch vykazovat nahly pokles stability.
Vykopy s vaésim sklonom bez zabezpe&enia mozno hibit len do trovne 1.0 mp.t. Vykopy so
sklonom vy3&im, ako je uvedeny s hibkou va&Sou ako 1 mp.t. musia byt paZzené alebo za-

bezpectené torkrétovym postrekom, klincovanim zeminy apod., resp. lavickami vo svahu.

Rozpojitelnost a tazitelnost zemin z vykopov je uvedena v zmysle ¢l. 64,
STN 73 3050:1986 Zemné prace nasledovne :

- Jjemnozrnné zeminy aluviélneho stupria tuhej/pevnej konzistencie trieda 2/3
- aluvialne piesky trieda 1/2
- Strky a piesky pod hladinou podzemnej vody trieda 3/4

Uvedené triedy tazitelnosti zemin je potrebné upresnit v etape podrobného inzinier-
sko-geologického prieskumu, resp. po€as zemnych prac na jednotlivych staveniskach podla

ich skuto¢ného rozSirenia v stavebnych vykopoch.

Vitatelnost hornin (klasifikacia zemin podla vftatelnosti v zmysle Prilohy 1
TP7/2008 MDPT SR pre alternativu navrhu pilétovych zakladov) :

Jjemnozrnné a piescité zeminy aluvialneho stupria trieda |I.
piescité a Strkovité zeminy stredne ufahnuté trieda Il.
Strkovité zeminy ulahnuté (hibky nad cca 10 mp.t.) trieda Ill.
4.4. Seizmicita Uzemia a seizmické ohrozenie

K najvyznamnejSim geodynamickym javom patria neotektonické pohyby, ktoré prebie-
hali v obdobi pliocénu s Ciastoénym pokracovanim do pleistocénu az holocénu. Neotektonic-
ké pohyby podstatne vplyvali na su€¢asnu modeléaciu reliéfu, ako aj na charakter a celkové
mocnosti akumulécii kvartérnych sedimentov. S uvedenymi procesmi je Uzko spojena aktual-

na seizmicita uzemia, resp. uroven seizmického ohrozenia danej lokality.

Skumané lUzemie je sucastou seizmicky relativne aktivnejSieho zapadoslovenského
bloku, ktorého najvyraznejSia aktivita je viazana na jeho zapadnu Cast. ZvySenou seizmickou
aktivitou je charakterizovana najma oblast’ styku karpatského obluka so sedimentarnou vypl-
fou viedenskej panvy [HOK ET AL. 2000]. Aktivita je v danej oblasti viazana na terminalnu Cast
litavskych zlomov pri ich styku s hrastou Malych Karpat. V oblasti dunajskej panvy s termal-

nym rezimom seizmicka aktivita klesa, seizmicita je charakterizovana ako difuzna. V zmysle



udajov Neotektonickej mapy Slovenska [MAGLAY ET AL. 1999A, B] prebiehaju v okoli lokality
dva zlomy vo vzdialenosti cca 2 km juhozapadne resp. 3 km severovychodne v smere seve-
rozapad <> juhovychod. Zlomy su oznaCené ako zistené neotektonické panvové poklesy
s vekom vrchny pliocén az kvartér. Zlomy ohrani€uju v danom uUzemi negativnu jednotku

Panonskej panvy (neotektonicka panvova depresia) so strednym poklesom.

Podla aktualneho modelu zdrojovych zén seizmického ohrozenia Slovenska [HOK ET
AL. 2016] je skumané uzemie sucastou zdrojovej zony SK4 (dunajska panva), ktora pokryva
prevaznu Cast' trnavsko-dubnickej a gabCikovskej panvy po aktivhu komarfiansku zdrojovu
zonu (H2) na juhovychode [= Obr.9b]. V zdne dunajskej panvy je nizka Uroven seizmickej
aktivity determinovana najma zmensenim hrubky Zemskej kéry a vysokym tepelnym tokom
(termélna litosféra). Spodna hranica seizmogénnych hibok je vzhladom na povahu hibokého
podlozZia panvy, budovaného najma granitoidnymi horninami, limitovana urovhou geoizoter-
my 350°C, ktora sa v oblasti dunajskej panvy nachadza v hibkach menej ako 12 km. Seiz-
micka aktivita narasta v blizkosti okrajovych zlomov panvy smerom k Malym Karpatom na

zapade a severozapade (zény SK1 a SK3) resp. k linii Hurbanovo — Diésjené na juhu (H2).

Vychodiskovym kataldgom SLOVEC [2018] je v z6ne SK4 registrovanych spolu 65 ze-
metraseni, z toho len 10 javov s momentovym magnituidom M, 22.0 [= Obr. 9a]. Medianova
hodnota magnitid dosahuje Mwme=1.29 a median hypocentralnych hibok hpme=6.9 km.
Najsilnej§im dokumentovanym javom v zoéne je historické zemetrasenie lokalizované do No-
vych Zamkov (5. jan. 1615) s momentovym magnittdom M,, =4.25 a epicentralnou intenzitou

lo = 6 (bez uréenia hibky hypocentra).

Skumané uzemie sa v zmysle predchadzajicej STN 73 0036:1997 Seizmické zataze-
nia stavebnych konStrukcii (priloha A.2) nachadza v pasme charakterizovanom intenzitou
6° MSK. Pre ucely stavebnej praxe a projektovania plati v podmienkach SR systém Euroké-
du EC-8 (STN EN 1998-1) Navrhovanie konStrukcii na seizmicku odolnost (slovenska verzia
Europskej normy EN 1998-1:2004), ktorou bola norma STN 73 0036:1997 nahradena. Pred-
met Eurokédu EC-8 stanovuje jeho pouzitie pri navrhovani a vystavbe pozemnych a inzinier-

skych stavieb (s vynimkou niektorych Specifickych typov konstrukcii).

Podmienky v podlozi su v zmysle Eurokdédu EC-8 charakterizované kategériami podlo-
Zia a priemernou rychlostou $irenia $mykovych vin v prvych 30 m profilu (vs,30). Na hodnotu
Vs,30 a kategériu podlozia maju v danej lokalite podstatny vplyv najma vrstvy holocénnych niv-
nych hlin a nekonsolidovanych pieskov pripadne Casti Strkov, pre ktoré su typické extrémne
nizke hodnoty rychlosti $mykovych vin a nie je vylugené ich nelinearne spravanie pri seizmic-

kom zatazeni (lokalne efekty zemetraseni, napr. stekutenie rovnozrnnych pieskov).



Obr. 9:  a) pozicie epicentier zemetraseni podla katalégu SLOVEC [2018];
b) poloha lokality vo vztahu k ¢leneniu tzemia na zdrojové zony seizmic-
kého ohrozenia a hodnoty referenéného Spickového zrychlenia agr;
¢) proxy hodnoty vs 3o podla ALLEN &' WALD [2009].



Lokalne podmienky v podloZi: pre charakteristiku podmienok v podlozi bola
Eurokédom EC-8 zavedena veli¢ina vsso [ms™'] ako priemerna rychlost Sirenia $mykovych
(prieénych) vin S vo vrchnych 30 m pri $mykovej pomernej deformacii 105 alebo mense;.
Hodnotu vss30 je v zmysle €¢l. 3.1 EC-8 Podmienky v podlozi mozné urcit podlfa vztahu
Vs,30 = 30/ hi/v;, kde h; a v; oznaduju hrabku [m] a rychlost Sirenia $mykovych vin [ms™] i-tej
vrstvy pri pocte vrstiev n vo vrchnych 30 m profilu zakladovych pdd (i = 1—n). Podla dostup-
nych Gdajov o typickych rychlostiach $mykovych vin (vs) pre podobné sedimentéarne prostre-
dia [napr. HUNT 1984; KAVAZANJIAN ET AL. 1998; BARTON 2006; PRUSKA 2017], resp. typické
rychlosti pre porovnatelné Gzemia v severovychodnej &asti panvy podfa SUJAN ET AL. [2022]
je mozné pre jednotlivé skupiny zakladovych pdd uviest nasledovné priblizné intervaly rych-

losti $mykovych vin :

- povrchova vrstva nivnych hlin (0~4mp.t.): vs = 100— 150 ms™"
- vrstva slabo konsolidovanych pieskov (4 ~6mp.t.): Vs = 150— 200 ms™'
- stredne ufahnuté Strkopiesky (6~15mp.t.): Vs = 250— 300 ms™’
- ulahnuté Strkopiesky (15~30mp.t.): Vs = 300—400 ms™!

V zmysle uvedenych udajov a so zohladnenim predpokladanych geometrickych cha-
rakteristik profilu zakladovych péd (resp. podstatnych litologickych rozhrani) je pre danu lo-

kalitu mozné odvodit hodnotu : Vs.30 = 250 ms™!

V zmysle tabulky 3.1 Eurokédu EC-8 (STN EN 1998-1) je kategoria podlozZia buduceho
staveniska C, pre ktoré plati interval vss = 180~360ms™'. Klasifikaciu podlozZia je mozné
upravit pouzitim vysledkov dynamickej penetracie na konkrétnych staveniskach so zohlad-
nenim postupu podla Narodnej prilohy NB.4 citovanej normy a podla overenych litologickych

rozhrani.

Orientacné (proxy) hodnoty vs 30 je mozné odvodit podla ALLEN & WALD [2009]. Pouzi-
tim uvedeného postupu je pre zaujmové Uzemie mozné urCit charakteristické hodnoty prie-
mernej rychlosti $mykovych vin vs 3 = 185~200 ms™' [2 Obr. 9¢]. Ide o niZSie resp. konzerva-
tivnejSie udaje, ako hodnota stanovena podla ¢l. 3.1 Eurokdédu EC-8, avSak zostavaju na
spodnej hranici intervalu pre kategoriu podlozia C. S ohladom na uvedené zistenia je na
urovni geologickej studie odporu¢ané zaradenie podlozia perspektivnych stavenisk veter-

nych elektrarni do kategorie C.

Kategorizaciu podlozia bude potrebné upravit pre konkrétne stavebné objekty na za-
klade vysledkov inziniersko-geologického prieskumu buducich stavenisk. Z pohladu seizmic-
kého ohrozenia navrhovanych VE je vhodné umiestnenie plosnych zakladov minimalne do

vrstiev stredne ulahnutych pieskov (4 ~6 mp.t.), resp. pouzitim hibkovych zakladov.



Hodnota referenéného Spickového seizmického zrychlenia agr s pravdepodobnostou
prekroCenia Pncr = 10% pocas 50 rokov (t.j. hodnota zrychlenia zodpovedajuca navratovej
periode Tncr = 475 rokov) podla Narodnej prilohy Eurokédu EC-8 (STN EN 1998-1/NA Zme-

na 2) dosahuje v danej lokalite : agr = 0.40 ms2

Uvedena hodnota agr je citovanou narodnou prilohou Eurokédu EC-8 okrem mapove;j
schémy na Obr.NB.6.1 [resp. $tudia Obr. 9b] konkrétne stanovena aj pre blizke mesta Sala,

Galanta a Dunajska Streda.

4.5. Hydrogeologické pomery lokality
4.5.1. Hydraulické vilastnosti prostredia

Ako dominantny kolektor podzemnych véd vystupuju v danom geologickom profile
polohy kvartérnych fluvialnych Strkopieskov, ktoré vytvaraju vhodné podmienky pre akumu-
laciu podzemnych vod. Strky sa vyznaduju pérovou priepustnostou s orientaénymi koeficien-
tami filtracie rddovo nx10“~103ms™, ojedinelo az v rade 102ms-'. Vydatnosti ¢erpania pri
jednotlivych hydrogeologickych vrtoch sa pohybuju v rade nx1~10Is-'. Variabilita priepust-
nosti kvartérneho kolektora je viazana na nepravidelny vyskyt podielu piesgitej, resp. jemno-
zrnnej frakcie v matrix Strkov. Sucastou prvého zvodneného kolektora su tiez piesky agra-

dacnych valov pripadne podloZné piesky a Strky kolarovského suvrstvia.

Hydrogeologicka mapa severnej Casti Podunajskej roviny [BOTTLIK ET AL. 2013] uvadza
vSeobecné (intervalové) hodnoty koeficientov prieto¢nosti pre vrchny kolektor (kvartérne flu-
vialne sedimenty) nasledovne:

a)  Strky, piescité Strky a piesky dnovej akumulacie v nizkych a nadnivnych terasach pre-
vazne s pokryvom hlin (prevaZujlca ¢ast profilu) T>3x103m?s"

b)  organické sedimenty: raseliny, humozne raselinové hliny (pravdepodobny vyskyt na
povrchu profilu) T=3x10%~1x103m?s™’

c) piesky agrada¢nych valov (nadlozie Strkov) T=1~3%x103m?s"

Typickou vlastnostou fluvialnych Strkovych suvrstvi je vrstevna heterogenita, podmie-
nena Castym striedanim priepustnejSich a menej priepustnych poldh, spojena s vlastnou
(vnutornou) anizotropiou danou orientaciou sedimentarnych zfn. Prednostna orientacia zfn
spbdsobuje vysSiu priepustnost’ prostredia v horizontalnom smere, ktora méze dosahovat
o rad vyssie hodnoty voci smeru vertikalnemu. Pre fluvialne Strkopiesky prvého zvodneného
kolektora boli na blizkych lokalitach podla vysledkov Cerpacich pokusov vypocitané hodnoty
koeficientov filtracie v intervale kr= 4.3x10%~1.6x10-3ms"'. Pre piescité a piesCito-strkovité

kolektory v neogénnom podlozi je archivom uvadzana hodnota ks = 5.56x 10> ms-".



4.5.2. Rezim hladiny podzemnych véd

Rezim hladiny podzemnych vdd je v danom Uzemi determinovany najma zrazkovymi
uhrnmi v zimnom obdobi a stavom v povrchovych tokoch. Pre dlhodobé charakteristiky hladi-
nového rezimu je mozné pouzit' idaje pozorovacich objektov SHMU v okoli zaujmového Gze-
mia [ Obr. 5]: €. 123 [TomaSikovo], 124 [Kralov Brod], 128 [Slovenské Pole], 7839 [Tesedi-
kovo] a €.7844 [Horné Saliby — HruSov] [KULLMAN ET AL. 2023]. Uvedené pozorovacie ob-
jekty su lokalizované v hydrogeologickom rajone Q 074 Kvartér medzirie¢ia Podunajskej rovi-

ny, rovnako ako posudzovana lokalita. Objekty su charakterizované nasledujucimi udajmi:

tislo odmerny Vz:léa hladina podzemnej vody [m n. m.]
pozor. lokalita bod | \oranom | Maximum minimum priemer
objektu [mn.m.] [m] Datum obdobie

s 113.61 111.89 112.46
123 | Tomaskovo | 11606 | 0.84 (2. jin 2010) (10. okt 1962) | (1960 ~ 2021)
. 111.87 109.46 110.27

124 | KralovBrod | 11339 | 102 |\ 41070 (19.aug. 2022) | (1960 ~ 2021)
. 111.96 109.87 110.42

128 Slovenské Pole | 112.81 0.81 (21 jin 2010) (16. aug. 2022) (1998 ~ 2021)
1 112.78 110.18 111.11

7839 | TeSedikovo | 11418 | 106 | o 400 (@.sept. 2022) | (1989 ~ 2021
. . 114.58 110.50 112.01

7844 | Hor. Saliby — HruSov | 115.24 1.08 (16, jin 2010) (12. aug. 2015) (1996 ~ 2021)

Podla uvedenych udajov boli skonstruované schémy hydroizohyps pre maximalny, mi-
nimalny a priemerny stav hladin podzemnych vod na ploche zaujmového uzemia [= Obr. 10].
V danom pripade ide o interpolacie extrémnych (resp. priemernych) stavov, ktoré nastavali
v réznych obdobiach, €iZe ide o ilustraciu hladinového rezimu v prvom priblizeni. Podla uve-
denych schém je na hodnotenej ploche mozné predpokladat vysoké stavy hladin podzem-
nych vod priblizne na kéte 112.5~113.5 mn.m., priemerné stavy okolo 110.5~111.5mn.m.

a minimalne stavy hladin na urovni cca 109.5~110.5mn.m.

Maximalna hladina podzemnych v&d: na zdklade posudenia dostupnych
archivnych udajov je mozné na skumanej lokalite predpokladat najvyssiu uroven hladiny
podzemnych vod v hibkach menej ako 1 mp.t., resp. prakticky na urovni terénu. Uvedena
skuto€nost suvisi s napatym rezimom hladiny podzemnych véd, ktora je ovplyvnena poziciou
hydrogeologického izolatora nivnych hlin v nadlozi zvodnenca fluvialnych Strkov a pieskov.
Napata hladina podzemnych vod bola dokumentovana prevaznou ¢astou archivnych pries-
kumnych diel. Podzemna voda bude mat vplyv na vystavbu a prevadzku navrhovanych kon-
$trukcii. Uginok podzemnej vody bude potrebné zohladnit' pri statickych vypoétoch, navrhu

stavebnych vykopov a navrhu finalnych terénnych uprav.
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Obr. 10 :  llustracia hladinového rezimu podzemnych véd v okoli hodnotenej lokality :
a) maximalny; b) minimalny a c) priemerny stav.
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Hydrogeologickym Specifikom okolia hodnotnej lokality je lokalne vzdutie hladiny pod-
zemnych vbéd kvartérneho kolektora, ktoré je vyvolané bariérovym efektom sekundarne litifi-
kovanych Strkopieskov vapnitym tmelom (kalkréty) v toku podzemnych véd. Vystup podzem-
nych véd zo sedimentov kvartéru ma povahu bariérového pramena, ktory je mozné podfa
tvaru vyveru charakterizovat ako ploSny pramen. Svojim rozsahom (cca 10 x 5km) patri

k najvaésim ploSnym pramenom na Slovensku. [MAGLAY ET AL. 2024]

4.5.3. Chemizmus a agresivita podzemnych véd

Chemizmus podzemnych vod kvartérneho Strkového kolektora je v hodnotenej lokalite
generalne ovplyvneny zlozenim infiltrujucich povrchovych véd (atmosférické zrazky a povr-
chové toky) a pésobenim horninového prostredia, ktoré meni jej inicialne zlozenie. Z genetic-
kého hladiska je mozné podzemné vody v okoli hodnotenych lokalit charakterizovat ako
vody s potamogénno — petrogénnou mineralizaciou. Na tvorbe zloZenia podzemnej vody sa
uplatiuje najma hydrolyticky rozklad silikatov, rozpustanie karbonatov a oxidacia sulfidov.
Dalsie procesy suvisia s redukénym prostredim, a vyznamné su tiez antropogénne vplyvy

(najmé z polnohospodarstva a osidlenia), ktorych dosah je prevazne po hibky 20 ~ 30 m.

V zloZeni véd dominuju vapenaté a horeCnaté kationy, z anionov hydrogénuhlicitany.
ZvySené koncentracie siranov a lokalne tiez chloridov indikuju sekundarnu kontaminaciu
podzemnych véd. Podla Palmer— Gazdovej klasifikacie su neovplyvnené podzemné vody
spravidla zakladnym vyraznym az nevyraznym Ca-Mg-HCO3; chemickym typom véd, v pri-
pade sekundarne zvySenych koncentracii siranov az Ca-Mg-HCO3-SO4 typu. Mineralizacia
vod je spravidla zvySena s hodnotami v intervale 700 ~ 1100 mgl'. Na sekundarne ovplyv-
nenie podzemnych vod organickymi latkami poukazuje tiez lokalne zvySena hodnota chemic-
kej spotreby kyslika (CHSKu» podla Kubela), ktora dosahuje nad 3 mgl-! (voda mierne zne-
Cistend). Lokalne boli vo vodach overené zvySené koncentracie pesticidov. Podzemné vody

su spravidla tvrdé az velmi tvrdé s neutralnou az mierne alkalickou reakciou.

Podla dostupnych archivnych udajov z blizkych lokalit je mozné konstatovat, Ze pod-
zemné vody su v danom Uzemi typické vysokou mineralizaciou (ojedinelo az nad 1gl') s ¢im
suvisi vysoka elektrolyticka vodivost vod (az 100 ~ 140 mSm-"). Z ukazovatelov ovplyvriuju-
cich agresivny potencial podzemnych véd na stavebné konstrukcie su okrem zvysenej elek-
trolytickej vodivosti spravidla zvySené koncentracie siranov, chloridov a ojedinelo tiez agre-
sivneho oxidu uhli¢itého. Koncentracie amoénnych iénov a horcika su obvykle v pripustnych
medziach. Typickym javom v podzemnych vodach podobnych Strkopieskovych kolektorov su

zvySené koncentracie Zeleza a manganu, ktoré ale nesuvisia s agresivitou véd.



Pri hodnoteni chemizmu vod podla STN EN 206 (STN EN 206-1:2002 Beton. Cast’ 1 :
Specifikacia, viastnosti, vyroba a zhoda) vykazuju podzemné vody spravidla nizku siranovu
agresivitu na betén (XA1 — slabo agresivne chemické prostredie), na lokalite majera Sziget
boli zistené zvySené koncentracie agresivneho oxidu uhli¢itého (XA2). Z dbévodu vysokej
elektrolytickej vodivosti vod (STN 03 8375:1986 G > 43 mSm-') a zvySenej koncentracie chlo-
ridov (resp. SO4 + Cl) vykazuju podzemné vody velmi vysoku agresivitu na kovové konstruk-
cie. Chemické zlozenie podzemnych véd a ich agresivny potencial na stavebné materialy je

potrebné overit v ramci inZiniersko-geologického prieskumu buducich stavenisk.

4.5.4. Geotermalne vody skumanej oblasti

Sucastou 3pecifickych poziadaviek na Rozsah hodnotenia bolo posudenie mozného
vplyvu navrhovanej ¢innosti na termalny pramen v k. U. Horné Saliby. V oznadenom uzemi
sa nachadzaju dva vyuzivané zdroje geotermalnych véd Di-1 a Di-2 [Diakovce] na lokalite re-
kreacnych zariadeni Termalne kupalisko Horné Saliby a AVA Thermalpark Diakovce. Zauj-
mové uzemie navrhovanej ¢innosti Veterny park Sziget sa nachadza cca 6 km a viac juzne

od lokality uvedenych geotermalnych vrtov [ Obr. 11].

O

Obr. 11 : Priestorovy vztah navrhovanej ¢innosti Veterny park Sziget a lokality geo-
termalnych vrtov Di-1 a Di-2 [Diakovce].



Vrt Di-1 [Diakovce] bol zrealizovany v rokoch 1954 ~ 1957 ako oporny vrt loZis-
kového geologického prieskumu na prirodné uhlovodiky. Ciefom prieskumu bolo overenie
stavby depresie neogénnych suvrstvi medzi ponorenymi ¢astami Povazského Inovca a Tri-
be€a a umoznit' stratigraficku interpretaciu seizmického prieskumu. Vrt bol zrealizovany do
koneénej hibky 3303 m a poc&as vrtnych prac doslo k viacerym havariam (problematické su
najma niektoré Useky s chybajucou cementaciou). Vrtom bola dosiahnuta ¢ast predpokla-
danych geologickych vysledkov, avSak neboli overené indicie vyskytu uhlovodikov ani pred-

terciérne podlozie. Zakladné informacie o vrte Di-1 podava sprava HOMOLA ET AL. [1960].

Vrt bol nasledne prepracovany na odber geotermalnych véd, avSak dokumentacia vy-
konanych operacii chyba. Vrt Di-1 je aktualne vyuzZivany pre AVA Thermalpark Diakovce.
Geotermalna voda je exploatovana z pliocénnych pieskov (dak) perforovanymi usekmi celko-
vej dizky 73 m v intervale hibok 710 ~800 m [= Obr. 12].

Podla dostupnej archivnej dokumentacie boli pre pritok geotermalnych véd dodatoCne
otvorené useky v I. technickej kolone (2 13%") striefanou perforaciou. Nakolko ide o interval
s chybajucou cementaciou, je tento fakt pravdepodobnou pri¢inou zvySeného pieskovania
vrtu (mozna destrukcia necementovanych paznic). Od hibky cca 810 m je vrt v suéasnosti
nepriechodny a pravdepodobne zapieskovany, t.j. perforované useky pod uvedenou hibkou

nie su aktivne.

Geotermalne vody vo vrte Di-1 su Na-HCO3; chemického typu, ktoré su charakteristické
pre kolektory daku a pontu (pliocén az vrchny panén). Vody maju nizku mineralizaciu, ktora
sa pohybuje okolo 500 mgl' a velmi nizky obsah rozpustenych plynov. Teplota geotermalnej
vody sa pohybovala okolo 38°C. StarSia dokumentacia uvadzala na vrte volny preliv s vydat-
nostou 3.5~4.01s'. Aktualne boli na vrte vykonané geologické prace, podla ktorych boli vy-

pocitané vyuzitelné mnozstva geotermalnych véd 121s™ pri teplote 39°C [HALAS ET AL. 2020].

Pre posudenie mozného vplyvu navrhovanej €innosti na geotermalny vrt Di-1 [Diakov-
ce] je podstatny spésob zabudovania vrtu [=> Obr. 12]. Podla pdvodnej interpretacie geologic-
kého profilu vrtu zasahuje prvy zvodneny kolektor Strkopieskov a pieskov pleistocénu a vrch-
ného pliocénu (ruman) po hibku 145m. (Podla neskor3ej reinterpretacie bol pri zohladneni
vysledkov vrtu Di-2 kvartérny Usek uvadzany len po hibku 45m.) Uvedeny horizont je prepa-
Zeny Gvodnou kolénou @ 18%" s cementéaciou po povrch a patou v hibke 252 m. Suéasne je
horizont prepazeny aj |. technickou kolénou @ 13%" a patou v hibke 1330 m, v ktorej je pre
pritok geotermalnych véd otvoreny az interval hibok 710 ~800 m. Riadiaca koléna @22" s ce-
mentaciou po povrch je usadena v hibke 30 m. Uvedena konstrukcia vrtu dokonale oddeluje

prvy zvodneny kolektor od zvodnencov pliocénu, vyuzivanych pre odber geotermalnych véd.



Obr. 12: Schéma geologického (litostratigrafického) profilu a zabudovania geoter-
malneho vrtu Di-1 [Diakovce].

Vrt Di-2 [Diakovce] s kone&nou hibkou 1551 m bol zrealizovany v roku 1982
s cielom ziskania pritoku geotermalnych vod. Vrt sa nachadza v k. u. Horné Saliby a je vyuZzi-
vany pre miestne termalne kupalisko. Pritoky geotermalnych véd boli vo vrte ziskané otvore-
nim Useku v pieskoch panénu v intervale hibok 1413 ~1539m s celkovou dizkou 126 m.
Overené boli geotermalne vody Na-HCOs-Cl chemického typu, ktoré su charakteristické pre

hlboko ulozené kolektory vrchného panénu. Vody mali celkovd mineralizaciu 2.1 gl"" a velmi



nizky (prakticky nemeratelny) obsah rozpustenych plynov. Specificka vydatnost vrtu bola
udavana 1.31s"'m', vydatnost volného prelivu dosahovala 14 Is-! pri teplote geotermalnej vo-
dy na Gsti vrtu 67°C. Zakladné informacie o geotermalnom vrte Di-2 podava sprava SINDLAR
ET AL. [1982]. Podla aktualizovaného vypoctu boli pre vrt Di-2 navrhnuté vyuZitelné mnozstva

geotermalnych vod 131s" volnym prelivom pri teplote 64°C [HALAS ET AL. 2017].

Obr. 13: Schéma geologického (litostratigrafického) profilu a zabudovania geoter-
malneho vrtu Di-2 [Diakovce].



Pre posudenie mozného vplyvu navrhovanej €innosti na geotermalny vrt Di-2 [Diakov-
ce] je podstatny spdsob zabudovania vrtu [ Obr. 13], analogicky ako pri vrte Di-1. Prvy
zvodneny kolektor Strkopieskov a pieskov pleistocénu zasahuje v profile vrtu po hibku 45 m.
Uvedeny horizont je prepazeny spolu 4 kolénami plnych paznic vratane cementacie po po-
vrch : riadiaca koléna @530 mm s patou v hibke 55 m; dalej tvodna koléna @ 13%" s patou
v hibke 142 m a technicka koléna @9%" s patou v hibke 811 m. TaZzobna koléna @6%" s pa-
tou v hibke 1550 m bola cementovana oknom od hibky 999 m po povrch, paznicové useky
s vitanou perforaciou celkovej dizky 126 m boli umiestnené v intervale hibok 1413 ~1539 m.
Uvedena konstrukcia vrtu dokonale oddeluje prvy zvodneny kolektor od zvodnencov panénu,

vyuzivanych pre odber geotermalnych vod.

Na oddelenost geotermalnych kolektorov, vyuzivanych geotermalnymi vrtmi Di-1 a Di-2
[Diakovce] od kvartérnych zvodnencov oby&ajnych podzemnych véd zaroven poukazuje vy-

razne odlisny chemizmus podzemnych véd uvedenych hydrogeologickych Struktur.

Poznamka : litostratigrafické profily oboch vrtov Di-1 a Di-2 [Diakovce] st uvedené podla pbévodnej
archivnej dokumentacie. St¢asné nazory na stratigrafické zaradenie previtanych sedimentarnych cel-
kov st odlisné, prevazna East profilu pévodne radena do stupriov dak a pont patri podla numerického
datovania do vrchného pandnu. Tato skutoCnost’ nema Ziadny vztah k prezentovanému hodnoteniu
vztahu navrhovanej ¢innosti a vyuzivanych geotermalnych vrtov.



5. Zavery (poziadavky na obsah studie)

Ministerstvo Zivotného prostredia (Sekcia/Odbor posudzovania vplyvov na Zivotné
prostredie) urcilo pre navrhovanu €innost Veterny park Sziget Rozsah hodnotenia a Specific-
ké poziadavky s relevanciou pre obsah a rozsah Geologickej Studie (vydané 3. maja 2024;
Cislo: 5451/2024-11.1.1; 27938/2024). V nasledovnom texte su uvedené citacie $pecifickych

poZziadaviek suvisiacich s geologickou stavbou Uzemia a prislusné vysvetlenia:

2.2.7 V ramci spravy o hodnoteni €innosti doplnit informacie o seizmicite Uzemia v posu-
dzovanej oblasti podla normy STN EN 1998-1/NA/Z1 a STN EN 1998-1/NA/Z2 s ak-
tualizovanou mapou seizmického ohrozenia Slovenska. Vyhodnotit vplyvy a rizika
suvisiace s realizaciou navrhovanej €innosti z hfadiska ohrozenia seizmickou aktivi-

tou.

Informacie o seizmickej aktivite a seizmickom ohrozeni vratane prislusnych tematickych
mapovych vyrezov su podrobne uvedené v Kap. 4.4. Lokalita navrhovanej ¢innosti sa nacha-
dza v centralnej Casti zdrojovej zony SK4 (dunajska panva) s nizkou drovriou seizmickej akti-
vity. V okoli lokality nie su kataldbgom zemetraseni [SLOVEC 2018] evidované prakticky Ziad-
ne javy. Pri dodrzani Standardnych vypoctovych postupov statiky a dynamiky stavebnych
konStrukcii so zohladnenim 3pecifik profilu zakladovych pdd vratane dynamickych charak-
teristik podlozia a $tandardnych postupov realizacie plo§nych a/alebo hibkovych zéakladov
nebude seizmicka aktivita (resp. seizmické ohrozenie lokality) vytvarat Specifické rizika pre

objekty navrhovanych veternych elektrarni.

2.2.12 Pre v8etky identifikované negativne vplyvy navrhovanej ¢innosti navrhnut’ konkrétne
opatrenia na ich zmiernenie. Za zmierfujuce opatrenia sa nepovazuje dodrziavanie

platnych legislativnych predpisov.

Pri dokumentacii geologickej stavby tGzemia vratane inZiniersko-geologickych a hydrogeolo-
gickych charakteristik neboli zistené skutocnosti alebo vlastnosti lokality, ktoré by mohli byt
navrhovanou ¢innostou negativne ovplyvnené. Z pohladu abiotického komplexu Krajiny nie je

v suvislosti s navrhovanou ¢innostou potrebné navrhovat opatrenia na zmiernenie vplyvov.

2.2.15 Vypracovat a predlozit hydrogeologicku a inZiniersko-geologicku Studiu, ktora vy-
hodnoti vhodnost umiestnenia navrhovanej ¢innosti v dotknutej lokalite. Na zaklade
inZiniersko-geologickej Studie popisat ovplyvnenie vodnych vrstiev pri zakladani

stoZiarov, moznost tvorby svahovych deformacii a erézie v dotknutom uzemi. Vy-



hodnotit’ vplyvy vystavby a prevadzky navrhovanej €innosti na kvalitu a kvantitu pod-
zemnych vod a v zavislosti od vysledkov prieskumov navrhnut, v pripade potreby,
konkrétne opatrenia na eliminaciu nepriaznivych vplyvov. Upresnit inZiniersko-geo-
logické a hydrogeologické pomery v danom uzemi s cieflom overenia zakladovych
pomerov (Unosnost podlozia, hladiny podzemnej vody, agresivitu véd voci betdnu

a pod.).

Naplnenie uvedenej poziadavky tvori aktualna dokumentacia Veterny park Sziget. Geologic-
ka Stadia. Geologicky profil lokality navrhovanej ¢innosti je na drovni interpretacie archivnej
geologickej dokumentacie charakterizovany v Kap. 4. vratane zékladovych pomerov, predpo-
kladanych vlastnosti zakladovych péd [4.2], stability dzemia [4.3.] a hydrogeologickych cha-
rakteristik [4.5.]. Sucastou Studie su geologické rezy, ktoré prehlfadne ilustruju profil zakla-
dovych péd v zaujmovom uzemi. Pri hodnoteni neboli zistené Ziadne skutocnosti, ktoré by
vylucovali realizaciu navrhovanej ¢innosti. Vzhladom na celkové hrubky prvého zvodneného
kolektora pleistocénnych a pliocénnych Strkov a pieskov je zasah do horninového prostredia
mozZné povazovat za zanedbatelny s prakticky nemeratelnym vplyvom na reZzim, obeh a aku-

muléaciu podzemnych véd vratane kvantitativnych a kvalitativnych ukazovatelov.

V hodnotenej lokalite nie je evidovana veterna erbzia resp. Ziadna alebo nizka vodna erézia.
Intenzitu veternej erézie znizuje prevazujuce granulometrické zloZzenie zemin v povrchovom
useku (ilovité a ilovito-hlinité pédy s vy8Sim podielom ilovej frakcie a zvySenou kohéziou)
a vySSia prirodzena vihkost vplyvom vzlinania z napétej hladiny podzemnych véd. Realizacia
navrhovanej ¢innosti nebude mat negativny vplyv na mieru erdzie v tzemi. Vybudovanie pri-

stupovych komunikacii je mozné povazovat za lokalne protier6zne opatrenie.

V zmysle uvedenych skutoénosti a pri dodrzani Standardnych postupov navrhovania a reali-
zacie zakladovych konStrukcii so zohladnenim 3pecifik profilu zakladovych péd je dana loka-
lita vhodna pre realizaciu navrhovanej ¢innosti. Finalnym vstupom pre rozhodnutie o spdso-
be zakladania (plosné a/alebo hibkové zaklady) budu vysledky geologickych prac v etape

podrobného inZiniersko-geologického prieskumu v rdmci predprojektovej pripravy vystavby.

2.2.39 V sprave o hodnoteni Cinnosti vyhodnotit' vplyv navrhovanej ¢innosti na termalny

pramen v k. u. Horné Saliby.

Kap. 4.5.4 uvadza podstatné charakteristiky geotermalnych vrtov Di-1 a Di-2 [Diakovce] vy-
uZivanych pre termalne kupaliska cca 6 km a viac severne od lokality navrhovanej ¢innosti.
Spbsob zabudovania geotermalnych vrtov zabezpecuje tpinu oddelenost prvého zvodnené-
ho kolektora pleistocénnych a pliocénnych Strkov a pieskov od vyuZivanych geotermalnych
kolektorov (prevazne piesky daku a panénu). Na zaklade uvedenych skutocnosti je mozné

ovplyvnenie vyuZivanych pritokov geoterméalnych véd navrhovanou ¢innostou vylucit.
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