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Uvod

Studie stavebné technologického feSeni obsahuje moznosti instalace fotovoltaické elektrarny
a jeji napojeni do elektroinstalace objektu MS Uholi¢ky. Navrh feseni vychazi ze soudasného
stavu a dispozi¢niho feSeni objektu a dostupnych technologii pro vystavby fotovoltaické
elektrarny (FVE). Studie se nezaobira technologii samotnou ani ekonomickym zhodnocenim
investice z divodu pisobeni mimotadnych politicko-ekonomickych faktorti na energeticky
trh.

Charakteristika

Napét'ova soustava

3PEN ~ 50Hz 400V / TN-C ptipojkova skiin, rozvadé¢ RE
3PEN ~ 50Hz 400V/230V / TN-C-S HDR (TN-C-S)

2 = 1000V DC - skupiny solarnich panela

Ochrana pred urazem elektrickym proudem
Ochrana pred trazem elektrickym proudem je uvedena v CSN 33 2000-4-41 ed.2.

Napét'ova soustava DC do 1000V

a) Ochrana pied trazem el. proudem pii provozu (pied dotykem zivych ¢asti): izolaci, krytim
b) Ochrana pied Grazem el. proudem pii poruse (pied dotykem nezivych ¢asti): dvojitou
izolaci (odst. 412) — FV panely a veskera kabelaz ve dvojité izolaci

Dopliiujicim pospojovanim dle ¢l. 411.3.2.6

Napétova soustava AC do 1000V/TN-CS-S

¢l. 411 — Ochranné opatieni: automatické odpojeni od zdroje

- zakladni ochrana zakladni izolaci zivych ¢asti, kryty nebo piekazky

- ochrana pfi poruse ochrannym pospojovanim a automatickym odpojenim v p¥ipadé poruchy
- pozadavky na zakladni ochranu (pfed ptimym dotykem Zivych ¢asti)

- pozadavky na ochranu pfi poruse (pted dotykem nezivych ¢asti)

- ochranné uzemnéni a ochranné pospojovani

- automaticke odpojeni v ptipadé poruchy

Pouzité podklady

- osobni prohlidka objektu

- mapové podklady

platné normy CSN, a to zejména:

= (SN EN 60038 Normalizovana napéti IEC

= (SN 33 0165 ed.2 Znadeni vodi¢i barvami nebo &islicemi

= (SN 33 2000-1 ed.2 El. zatizeni — Rozsah platnosti, u¢el a zakladni hlediska

= (SN 332000-1 ed.2 El. zatizeni — Stanoveni zakladnich charakteristik

= (SN 33 2000-4-41 ed.2 Ochranné opatieni pro zajiiténi bezpe¢nosti — Ochrana pied
Urazem elektrickym proudem
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= (SN 33 2000-4-43 ed.2 El. zatizeni —

Ochrana proti nadproudam

= (SN 332000-5-51 ed.3 El. zafizeni — vybér a stavba — Vieobecné piedpisy

= (SN 33 2000-5-52 ed.2 El. zatizeni — vybér a stavba — Soustavy a stavby vedeni

= (SN 33 2000-5-53 ed.2 El. zafizeni — vybér a stavba — Spinaci a fidici systémy

= (SN 33 2000-5-52 ed.2 El. zatizeni — vybér a stavba — Dovolené proudy

= (SN 33 2000-5-54 ed.2 El. zafizeni — Uzemnéni a ochranné vodice

= (SN 33 2000-7-712 Solarni fotovoltaické (PV) napajeci systémy

= (SN 38 0810 Smérnice pro pouziti pfepétovych ochran v silovych zafizenich

= (SN EN 60099-5 ed.2 Svodice piepéti — doporuéeni pro volbu a pouziti

= (SN 33 2000-6 Elektrické instalace nizkého napéti — Cast 6: Revize

= (SN EN 50 110-1 ed.3 Normy a pravidla pro bezpe¢nou praci a obsluhu na
elektrickych zatizenich

= Energeticky zdkon 458/2000 Sh. O podminkach podnikéni a vykonu statni spravy
V energetice.

= Vyhléaska ¢. 268/2011 Sb. (nahrazujici vyhlasku ¢. 23/2008 Sb.) o technickych
podminkach pozarni ochrany staveb.

*  Podminky provozovani distribu¢nich soustav.

Obecné pozadavky pii navrhu FVE

FVE bude v souladu s CSN EN 61727 — , Fotovoltaické systémy — parametry rozhrani

s uzivatelskou siti“, v souladu s aktualnimi Pravidly provozovani distribu¢ni soustavy
(PPDS) a pozadavky provozovatele distribu¢ni sité. V ptipadé kolizi jednotlivych
pozadavkl jednotlivych standardti ma prednost pozadavek provozovatele distribucni sité.
Cela FVE, vcetn& vSech soucasti bude provedena tak, aby byla vhodna do klimatickych
podminek Ceské republiky v souladu s CSN IEC 721-2-1 —, Klasifikace podminek
prostiedi, ¢ast 2: Podminky vyskytujici se v pfirodé€. Teplota a vlhkost vzduchu.*

Vesker¢ elektronické zafizeni bude mit znacku CE, jako potvrzeni ,,Conformite
Européenne* a bude splitovat veskeré pozadavky potiebné K ziskani tohoto oznaceni.
Veskeré zkousky a vlastnosti zafizeni musi byt dolozeny odpovidajicim atesty a
certifikaty, které vydaly akreditované zkuSebni a kalibra¢ni laboratoie dle CSN EN
ISO/IEC 17025 — ,,Posuzovani shody VSeobecné pozadavky na zpisobilost zkusebnich a
kalibra¢nich laboratoii.
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Technicky popis FeSeni
Popis technologie fotovoltaickeé elektrarny

Fotovoltaicka elektrarna, FVE je obnovitelnym zdrojem energie, vyuzivajici pfimou pfeménu
slunec¢niho zareni na elektrickou energii. FVE je tvofena fotovoltaickymi panely, vhodnou
kombinaci ménice, regulatoru, stiidace a dalSich propojovacich ¢i ochrannych prvki, popf.
transformatoru, ktery v piipadé potieby zabezpecuje piipojeni do prenosové /distribu¢ni
soustavy. FVE vyuziva k pifeméné energie tzv. fotoelektricky jev, probihajici na arovni
fotovoltaickych clanki.

FVE jako celek je tvofena sériovo-paralelnimi kombinacemi fotovoltaickych panelt, které
predstavuji sériovo-paralelni kombinace fotovoltaickych ¢lankd. (polovodi¢ovych diod).
Kazdy ¢lanek charakterizuji dvé vrstvy ptimésovych polovodict: polovodice typu P

s nedostatkem elektroni, teda prebytkem kladnych ¢astic ,,dér* (anoda) a polovodice typu N,
ktery je charakterizovan elektronovym piebytkem (katoda). Rozhrani téchto polovodic¢u je
oznacovano jako PN pirechod a zabrafiuje samovolnému ptfechodu elektronii v zdvérném
sméru. Pii dopadu slune¢niho zafeni na fotovoltaicky ¢lanek, vznika na urovni téchto vrstev
fotoelektricky jev, kdy piebytecné elektrony z vrstvy polovodice typu N ptechazeji pies PN
ptechod do vrstvy polovodice typu P. Jako disledek je FVE produkovén elektricky proud.
Velikost generovaného proudu ovliviiuji paralelni zapojeni, velikost napéti naopak sériove,

vhodné zvolené kombinace spojeni ¢lankt, popfi. paneli.

Fotovoltaické ¢lanky jsou nejcastéji vytvoreny z jednoho, z n¢kolika druhi kiemiku (Si) —
polykrystalicky, monokrystalicky, amorfni nebo arsenidu galia. Pouzity material ovliviiuje
vyslednou G¢innost pifemény sluneéniho zateni celého fotovoltaického panelu, popt. jeho
Zivotnost, kiehkost a samoziejmé cenu. V navrhu FVE jsou pouzity monokrystalické panely.

Mezi dalsi neodmyslitelné komponenty FVE patii DC/DC méni¢, regulator a DC/AC stiidac.
Me¢nic€ je vyuzivan pro zménu velikosti produkovanych stejnosmérnych velicin.
Fotovoltaicky regulator vyrovnava kolisajici generované napéti na vystupu FVE tak, aby
mobhlo byt dale vyuzivano. Misto regulatoru muze byt pouzit tzv. MPPT (Maximum Power
Point Tracking) regulator s vestavénym DC/DC méni¢em. Tento regulator sleduje bod
maximalniho vykonu modulu i za neptiznivych podminek a tim zvySuji celkovou G¢innost a
dosaZzeny vykon systému FVE. Stiida¢ zajist'uje pfeménu stejnosmérnych veli¢in na stiidavé.
Tyto prvky mohou byt v systému zastoupeny jednotlivé, popt. mohou byt nahrazeny jednim
hybridnim ménicem, ktery dokdze vSechny zminéné pracovni oblasti zastoupit.

Dale jsou systéemy FVE vybaveny propojovacimi a ochrannymi prvky, jako jsou jistice,
svodice, €1 ochrany proti zkratu ¢i ptepéti, které by mohly vzniknout napt. pfi deru blesku.
FVE je velmi oblibenym a hojné vyuZivanym zdrojem energie. Ziskana produkce je pfimo
ovlivnéna velikosti instalovaného vykonu (velikosti elektrarny) a jeji orientaci vii¢i svétovym
stranam, kde mezi idealni orientaci patii nastaveni panelt S orientaci na jih pfi sklonu od 5 do
45 °C vici horizontalni roving. Vysi produkce taktéz ovliviiuje podnebni padsmo mista
instalace a aktualni podnebni podminky. Na tizemi Ceské republiky dopadne primérné roéné
950-1340 kWh sluneéni energie na m?.
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Udaje mista realizace fotovoltaické elektrarny
Informace o pozemku

Parcelni Cislo 429/14

Obec Uholicky

Katastralni Gzemi Uholi¢ky

Cislo LV 10001

Vyméra 1880 m?

Typ parcely Parcela katastru nemovitosti
Druh pozemku Ostatni plocha

Informace o stavbé

Budova s &islem popisnym | Uholicky [173231]; &.p. 257; stavba obanského vybaveni
Stavba stoji na pozemku p.C. st. 415

Stavebni objekt ¢.p. 257
Ulice Na Chlumci
Adresa mista Na Chlumci &.p. 257

Sougasti realizace FVE MS Uholi¢ky bude instalace podruznych méteni, SMARTMETRU na
pfidruzené odbérné mista, a to konkrétné v lokalitach:

Matetska Skolka a Technické sluzby: p.¢. 429/14

Vetejné osvétleni: p.¢. 316/8 a p.¢. 478/1

Obecni utad - Statek, Naves 10: p.¢. st. 22

Katastralni snimek s vymezenim objektu pro instalaci FVE
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Navrh reSeni

Pro FVE byl vybran jako optimalni hybridni DC/AC méni¢, S maximalni u¢innosti 98 %, ktery
umoziuje piechod do ostrovniho rezime s prerusenim dodavky energie (EPS = nouzové
napajeni) napiiklad béhem vypadku distribucni sité a dale je vybaven dvéma MPPT regulatory.
Navic méni¢ umoziiuje monitorovani celého systému FVE (vykonu, stavu baterii).
PtisluSenstvi k FVE zahrnuje veskeré instalacni materidly, piipadnou zménu rozvadéce,
zavedeni odpojovace atp. V ramci bateriového tlozisté (BTU) byla vybréana Li-lon technologie
bateriovych modulti s Zivotnosti vice nez 4000 cykli, tedy minimalng 15 let. P¥islusenstvi BTU
zahrnuje potiebny fidici modul pro vysokonapét'ové baterie, jistice a instalacni prvky.

FVE je navrzena jako hybridni o vykonu 43,2 kWp a bateriovym ulozistém 35,5 KWh.
Fotovoltaické panely budou umistény na stieSe MS. Stiidag, baterie a dal3i technologické
ptisluSenstvi bude umisténo v technické mistnosti objektu. Zatizeni rovné stfechy bude
1000kg/30 ks panelt (daj o hmotnosti je v&etné hmotnosti podpirné konstrukce a samotné
hmotnosti FV paneld) a dalsi dodate¢né zatizeni nosné konstrukce FVE 0 1250kg/30 ks paneld.
Konstrukce bude gravita¢né kotvena na stavajici stiesni konstrukci ploché stiechy. Kotveni
samotné konstrukce bude provedeno zatéZzovymi betonovymi kostkami 40x40cm o tloustce
alespon 4 cm.

Popis instalace

FVE se sklada celkem z 96 ks FV monokrystalickych panelti o jmenovitém vykonu 450 Wp
(nebo ekvivalent). Celkové je FVE tvoifena 1 invertorem, ktery bude napojeny na 6 stringa. FV
stringy budou pfes DC box se svodi€i prepéti a vypinacem DC strany. Vyvody z DC boxu
budou zapojeny do 3-fazovyho stiidace GoodWee GW30K-ET (nebo ekvivalent). FV panely
budou upevnény na nosné konstrukci zabezpecujici pozadovany sklon FV panelt na ploché
stfeSe. VSechny kovové prvky umisténé na stiesSe budou pospojovany a uzemnény v souladu
s pozadavky norem CSN 33 2000-4-41, CSN 33 2000-5-54 v aktualni platné edice.

Velikost napéti v DC vétvich (stringu) pfi provozu zavisi zejména na intenzité dopadajiciho
zateni a teploté, uvazovana max. hodnota napéti ve vysi 1000 V DC. Propojeni paneli a
odvody k rozvadééi pro DC bude provedeno flexibilnimi vodi¢i s dvojitou izolaci o prifezu
6mm? (H1Z2Z2 — K 1X6 nebo ekvivalent). Stiida¢ bude propojen s FRVE kabely HO7RN-F
4x6mm?. V rozvadééi RFVE budou umistény AC prvky — jisti¢e, pojistkové odpinade vie OEZ
LETOHRAD (nebo ekvivalenty), elektromér pro méteni vyrobené elektrické energie
fotovoltaickym systéemem DTSU-666-CT ADD1-200A nebo ekvivalent. Dale svodi¢ ptepéti
Wiedmueller VPU Il 3+1 280V/40kA nebo ekvivalent, styka¢ TeSYS D 4p 80A (nebo
ekvivalenty) a relé pro blokovani zpétné dodavky, které je soucasti sttidace.
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Umisténi vnitiniho vybaveni
Vnitini prostory — tfideni vnéjSich vlivli: AAS, ABS5, AC1, AD1, AE1, AF1, AG1, AH1, AK1,
AL1, AM1, AN1, AP1, AQ1, BA5, BC2, BD3, BE1, CAL, CB1.

Vsechny tfidy vnéjSich vlivii maji charakteristiku pozadovanou pro vybér a instalaci zafizeni
—normalni prostory. Ve vztahu ke konkrétnimu umisténi v budové by stiida¢, rozvadéc FVE a
bateriové ulozi$t€¢ mélo byt umisténo v prostoru s normalnimi vlhkostmi a teplotou, pficemz
plati, Ze ¢im stabilné;si teplota v prostoru béhem celého roku panuje, tim mensi je namahani
technologie bateriového ulozisté. Jako vhodny prostor v MS Uholi¢ky se jevi prostor —
technicka mistnost. Tento prostor je z hlediska celoro¢ni teploty a vlhkosti (60 — 80 %) v
mistnosti nejvhodnéjsi pro umistnéni technologie FVE.

Rozmisténi fotovoltaickych paneli na budové MS

Uholicky
Pocet FV panelt: 96 ks
Vykon 1 FV panelu: 450 Wp

Celkovy instalovany vykon FVE: 43,2 kWp
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FV PANELY DC VYKON (kWp) ROCNI ODH.
ENERGIE (MWh)

Obr. ¢ 2 Umisténi FV panelii na stiese MS Uholicky

Vymezeni nutnych predpokladi pro implementaci

opatreni
Piedpoklady pro implementaci

=  Moznost tidit technologii FVE fidicim systémem, ktery mize ovlivnit vystupni
parametry elektricke energie z FVE, zejména vykon, napéti, frekvenci dle
pfipojovacich podminek distribuéni spoleénosti CEZ.

= Stavebni pfipravenost — zajisténi statickych posudki a opatieni technické
piipravenosti mista instalace z hlediska PBR

= Planovani realizace v koordinaci s ostatnimi zaméry — napi. doplnéni $térkové vrstvy
na stiechu ¢.3 vzhledem k PBR apod.

* Nutna instalace podruzného méieni prostiednictvim SMARTMETRU na
pridruZenych odbérnych mistech.

= Pro obvody DC: Zajisténi silovych kabelovych tras, ptestupii ze sttechy do technické
mistnosti. Umisténi vodi¢t do chrani¢ek/trubek odolnych viuc¢i UV zafeni.

= Pro obvody AC: Zajisténi silovych kabelovych tras az k HDR ve Zlabech.
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Pozadavky na schvalovaci procesy

= Zajisténi vyjadieni spravee distribuéni soustavy CEZ k instalaci FVE

Potencialni rizika p¥i realizaci projektu

» Rizika politickd: zména politiky a podpory budovani FVE miiZe vyustit v zastaveni
realizace celého projektu

= Enviromentalni rizika: vznik naklad na odstranéni §kod pfi realizace projektu nebo
néklady na zavedeni procest, aby vse bylo v souladu s opatfenimi na ochranu
zivotniho prostiedi

= Rizika spojené se stanovisky spravce distribu¢ni soustavy

= Technicka rizika, zejména provéteni unosnosti konstrukei. V ramci piipravy
projektové faze doporucujeme provéftit statickym posudkem tnosnost sttesnich
konstrukei zatizenych FV panely.

Povinné technické parametry

TECHNOLOGIE SOUBORY NOREM

Fotovoltaické moduly IEC 6125, IEC 61730

Ménice IEC 61000-6-3:2007+A:2001, 61000-1:2007,

61000-6-2:2005

Elektrické akumuléatory IEC 62619

TECHNOLOGIE MINIMALNI UCINNOST

FV mf)du’ly pii standardnich testovacich 20.5%

podminkach

M¢nice Euro efficiency 97,7%

TECHNOLOGIE POZADOVANE ZAJISTENI ZIVOTNOSTI

Fotovoltaickeé moduly 80% vykonu na 25 let, 12 let na mech. Césti

M¢nice 10 let

Elektrické akumulatory Zaruka s max. poklesem 60% nominalni
hodnoty kapacity po 10 letech provozu, nebo

min. 3000 ndsobku nominalni energie
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Seznam priloh

1. VytiZzenost FV panel(, slunec¢ni diagramy
Situaéni vykres FVE MS Uholi¢ky — C.1
Koordinaéni vykres FVE MS Uholi¢ky — C.2
Prehledové schéma FVE MS Uholi¢ky — D.1
Dispoziéni schéma FV panel( MS Uholi¢ky — D.2
Rozpocet FVE MS Uholicky 43,2 kWp
Splnéni specifickych kritérii pfijatelnosti
Datasheet — akumulaéni baterie (SC1000-100S + 10ks H48074 + POWERCUBE-H2)
. Datasheet — FVE paneld LONGI
10. Datasheet — Stfida¢ GoodWe
11. Kalkulace nosné konstrukce FV panell K2 Base

©ENOU AWM
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GOODWE & EzDesigner

Account Information

Designer

Name:
Address:

Telephone No.:

Overview
Project name
Location:

Temperature information

PV array

Annual generation
DC-to-AC Ratio

Self-consumption ratio

Inverter

Quantity Quantity
Segment of of PV
inverter module

GW30K-ET 1 96

Generation estimate

kwWh
6,000

5,000

4,000

Customer information

Name:
Email:

Address:

FVE MS Uholi¢ky
Prague Uholi¢ky
Minimum:-17 Maximum:31 Average:19

Array 1(Quantity:30 Model:LR4-72HPH-450M Azimuth:163

3,000
2,000
omm Il
lan

Feb Mar Apr

Tilt:30)
Array 2(Quantity:30 Model:LR4-72HPH-450M Azimuth:163
Tilt:30)
Array 3(Quantity:36 Model:LR4-72HPH-450M Azimuth:163
Tilt:30)
31173.7 kWh
144.00 %
41.70 %
Annual Cable Batterv capacit DC-to-AC
generation loss y capacity Ratio
31173.67 o POWERCUBE-H1*10 o
KWh 0.66 % (0 kWh) 144.00 %
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Sketch diagram

Array 1
2x15

Array 2 — —_—
GW30K-ET
2x15

[ L
Array 3 POWERCUBE-H110 (Okwh — | 13000kWh
2%18 1%
44—

Disclaimer

e The results have been calculated according to the algorithm from GoodWe Power Supply Technology Co., LTD.

e Actual generation of your PV plant may vary due to weather changes, efficiency of PV module and other factors.

e The simulation results are for reference only, GoodWe has the right of final interpretation.

Signature:
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E1.1 — String & 1, 15ks FV panelov, celkovy vykon 6,75 kWp

E1.4 — String &. 4, 15ks FV panelov, celkovy vykon 6,75 kWp
E1.5 — String & 5, 18ks FV panelov, celkovy vykon 8,1 kWp

Fotovoltaicky panel

Vykon: 450 Wp

U&innost: 20,7 %

Rozmé&ry: 2094x1038x35mm
Hmotnost: 23,3 kg

Celkovy instalovany vykon: 43,2 kWp
Sklon stfechy: 0°

Sklon FVE paneld: 30° (konstrukce)
Azimut: 163

ODPOV.PROJEKTANT Ing. Martin Sasek

VYPRACOVAL Ing. Branislav Hrdy
- —

KRESLIL Ing. Branislav Hrdy SolPro projek&nt &innost s.r.o.
KRAJ Stfedo&esky FORMAT A4
OBJEDNATEL obec Uholitky, mistostarosta p. Stéra DATUM 14.2.2023
ZAKAZKA: CISLO ZAKAZKY 00204012023

FVE MS UhOIIéky UCEL, STUP.DOK. DPS

MERITKO CISLO PRILOHY

VYKRES:

Dispozi&ni schéma FV panelt, MS Uholikky

D.2




FVE MS Uholi¢ky — Rozpo¢et

Studie stavebné technologického FeSeni
FVE na stieSe objektu MS Uholi¢ky

Pol?ika Popis Cena za Mnodstvi Celkova
¢. jednotku cena
1 FV panel LONGI Ir4-72hph-450m 5500 CZK 96 528 000 CZK
2 Stiida¢ GoodWe GW30K-ET 140 000 CZK 1 140 000 CZK
3 Baterie, fidici jednotka, montazni systém 510 000 CZK 1 510 000 CZK
4 Konstrukce stecha ¢€.1 - 15ks FV paneli 65 000 CZK 1 65 000 CZK
S Konstrukce stiecha ¢.2 - 15ks FV paneli 65 000 CZK 1 65 000 CZK
6 Konstrukce stiecha ¢.3 - 36ks FV panelil 108 000 CZK 1 108 000 CZK
7 Rozvadéé 15000 CZK 2 30000 CzK
8 Kabelaz, elektroinstala¢ni materidl a instalace | 650 000 CZK 1 650 000 CZK
Cena celkem 2 096 000 CZK

Ceny uvedené v tabulce jsou pouze orienta¢ni a zavisi na aktualni situaci na trhu a vyvoje cen.

SolPro projekcni
cinnost s.r.o.

—

Nové sady 988/2, Staré Brno
602 00 Brno
IC: 178 59 492

info@sol-pro.cz
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SPLNENI SPECIFICKYCH KRITERII
PRIJATELNOSTI

Studie stavebné technologického FeSeni
FVE na stieSe objektu MS Uholi¢ky

Podporovany mohou byt pouze vyrobny, ve kterych budou instalovany vyhradné
fotovoltaické moduly, ménice a akumulétory s nezavisle ovéfenymi parametry prokdzanymi
certifikaty vydanymi akreditovanymi certifika¢nimi organy8 na zakladé nize uvedenych

soubort norem:

Technologie Soubory norem (je-li relevantni) Komentar
Fotovoltaické moduly IEC 61215, IEC 61730 ANO
M¢nice IEC 62116, normy fady IEC 61000 dle typu ANO
Elektrické akumulatory dle typu akumulatoru (pro nejcastéjsi lithiové
akumulatory IEC 63056:2020 nebo IEC ANO
62619:2017 nebo IEC 62620:2014)

Instalované fotovoltaické moduly a ménic¢e musi dosahovat minimalné niZze uvedenych

ucinnosti:
Technologie Minimalni u¢innost Komentar
Fotovoltaické moduly pfi - 19,0 % pro monofacialni moduly z
standardnich testovacich monokrystalického kiemiku,
podminkach (STC) - 18,0 % pro monofacialni moduly z
multikrystalického kifemiku, ANO
- 19,0 % pro bifacialni moduly pti 0 %
bifacialnim zisku,
- 12,0 % pro tenkovrstvé moduly,
- nestanoveno pro specidlni vyrobky a pouziti.
Me¢nice 97,0 % (Euro u¢innost) ANO
Pti realizaci mohou byt pouzity vyhradné komponenty s garantovanou Zivotnosti:
Technologie PoZzadované zajiSténi Zivotnosti Komentar
Fotovoltaické moduly - min. 20leta linearni zaruka na vykon s max.
poklesem na 80 % ptivodniho vykonu
garantovanou vyrobcem ANO
- min. 10leta produktova zaruka garantovana
vyrobcem
M¢énice - zaruka vyrobce ¢i dodavatele trvajici min. 10
let na jeho bezodkladnou vyménu ¢i adekvatni ANO
nahradu v pfipad¢ poruchy ¢i poskozeni
Elektrické akumulatory - zaruka s max. poklesem na 60% nominalni
kapacity po 10 letech provozu, nebo dosazeni ANO
min. 2 400nasobku nominalni energie (Energy
Throughput)

SolPro projekcni

Ve

Innost s.r.o.

Nové sady 988/2, Staré Brno
602 00 Brno
IC: 178 59 492

—

info@sol-pro.cz
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i SolPro Studie stavebné technologického FeSeni
FVE na stieSe objektu MS Uholi¢ky
—

Instalované ménice musi byt vybaveny plynulou, nebo diskrétni fiditelnosti dodavaného
vykonu do elektriza¢ni soustavy umoznujici zménu dodédvaného vykonu vyrobny. FVE
systém bude vybaven 2-stupiiovou regulaci, popiipadé vicestupiiovou na zaklade
pFipojovacich podminek distributora CEZ.

Podpora na vybudovani systému bateriové akumulace vyrobené elekttiny mtze byt
poskytnuta pouze pro systémy s vyuzitelnou kapacitou v rozsahu min. 20 % a max. 100 % z
teoretické hodinové vyroby pfi instalovaném $pickovém vykonu FVE. NavrZeny systém
vyhovuje vySe uvedenym podminkam.

V piipadé bateriové akumulace s technologii na bazi olova nebo NiCd jsou podporovany
pouze baterie se zajiiténou naslednou recyklaci (uzavieny cyklus). Uéinnost recyklace
konkrétniho zpracovatele musi byt podlozena vypocétem dle natizeni EU €. 493/2012,
pricemz uc¢innost recyklace musi byt v souladu se smérnici Evropského parlamentu a rady ¢.
2006/66/ES pro: i. NiCd baterie min. 75 % celkové a 99 % pro Cd, ii. baterie na bazi olova
min. 65 % celkové a 97 % pro Pb. Pro ostatni technologie (napt. lithium, NiMH) neni
prokézani zptisobu nasledné likvidace bateriového systému pozadovano.

Nejsou instalovany bateriové akumulace s technologii na bazi olova.

« 1 v s Nové sady 988/2, Staré Brno
SolPro projekcni .

1I€: 178 59 492
info@sol-pro.cz

Ve

— Innost s.r.o.
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PYLONTECH

Cube the Force

HIGH VOLTAGE
ENERGY STORAGE SYSTEM
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Pylon Technologies Co., Ltd.

Along with the wide deployed residential ESS Phantom series, Pylontech is proud to announce our
High Voltage energy storage system serving the commercial/industrial/grid level customers —
Powercube series.

Powercube series products with its modular design concept, enables the highest flexibility both for
rack mounted and container based constructions, giving the flexibilities for customer to deploy the
system nearly in any nodes in the grid, supporting the services such as emergency power, new
energy stabilizer,energy shifting, load shaving, grid stabilizer, frequency responding (under de-
velopment). With our deep experience in BESS (battery energy storage system), vertical industrial
chain consolidation and fantastic ROl control, Pylontech Powercube will be your trustable system
in all ESS application.
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Vertically integrated the whole lithium battery industrial chain

Key features:

1,Vertical industry intergration chain

2, Modular design with different density, suits all scenarios.
3. Flixible voltage range from 100VDC to 1000VDC.

4, Three layer management system design delivers highest reliablitiy.

5, T Rack mounted or container based system configuration

Layout of the Container

Cube the Force | $32 PYLONTECH



Specification

Battery Management system

Models $C0500-100S SC1000-1008 SC1000-200E
Related Product X1 H1/H2 M1
Controller Working Voltage 100~430Vdc 200~1000vdc 220Vac
System Operation Voltage 100~430 Vdc 200~1000 Vdc 0~1000 Vdc
Charge Current (Max.)(A) 100 100 200
Discharge Voltage(Vdc) 100~430 200~1000 0~1000
Discharge Current (Max.) (A) 100 100 200
Self-Consumption Power (W) 8 8 8
Dimension(W*D*H, mm) 442*390*132 442*390%132 330%628*150.5
Communication RS485/CAN RS485/CAN RS485/CAN
Protection Class IP20 IP20 IP20
Weight (kg) 8.2 8.2 17.5
Operation Life 15 years 15 years 15 years
Operation Temperature -20~65°C -20~65°C -20~65C
Storage Temperature -40~80°C -40~80°C -40~80°C
Product Certificate T0V,CE T0V,CE T0V,CE
Battery Module
R —
Models H48050 H48074 H32148
Capacity(kWh) 2.40 3.55 4,74
Nominal Voltage(Vdc) 48 48 32
Nominal Capacity(AH) 50 74 148
Voltage Range(Vdc) 45~54 45~54 30~36
Depth of Discharge 80%(10~90%) 80%(10~90%) 80%(10~90%)
Dimension(W*D*H,mm) 442*390*100 442*390*132 330%628*150.5
Communication RS485/CAN RS485/CAN RS485/CAN
Protection Class IP20 IP20 IP20
Weight(kg) 24 32 48
Operation Life 10+Years 10+Years 10+Years
Operation Cycle Life 4000 4000 4000
Operation Temperature 0~50C 0~50°C 0~50°C
Storage Temperature -20~60C -20~60C -20~60°C
Product Certificate TUV,CE TUV,CE TUV,CE

Cube the Force | 33 PYLONTECH
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Energy Storage System

POWERCUBE-X1 | POWERCUBE-H1 | POWERCUBE-H2 | POWERCUBE-M1
el (336V50AH) | (720V50AH) | (576V74AH) | (736V148AH)
Battery System Capacity (kWh) 16.8 36 42.62 108.93
Battery System Voltage (Vdc) 336 720 576 736
Battery System Capacity (AH) 50 50 74 148
Battery Module H48050 H48050 H48074 H32148
Battery Module Capacity (kWh) 2.40 2.40 3.55 4.74
Battery Module Quantity (pcs) 7 15 12 23
Battery System Charge Upper-Voltage (Vdc) 378 810 648 828
Battery System Charge Current (Standard) 10 10 15 30
Battery System Charge Current (Normal) 25 25 37 74
Battery System Charge Current (Max.) 50 50 74 148
Battery System Discharge lower-Voltage (Vdc) 315 675 540 690
Efficiency 96% 96% 96% 96%
Depth of Discharge 80% (10~90%) 80% (10~90%) 80%(10~90%) 80%(10~90%)
Dimension(W*D*H, mm) 600*505*1300 600*505*2140 600*505*2140 815*%659*2130
Weight (kg) 250 400 450 1,250
Operation Life 10+Years 10+Years 10+Years 10+Years
Operation Cycle Life 3,500 3,500 3,500 3.500
Operation Temperature 0~50C 0~50C 0~50C 10~40°C
Storage Temperature -20~60°C -20~60°C -20~60°C -20~60°C
Battery Modules Qty. (Optional) 3~7 pcs 5~15 pcs 5~12 pcs 1~23 pcs
Product Certificate T0V,CE TOV,CE T0V,CE TOV,CE

PowerCube
------------------ 20 ft High Voltage 40 ft High Voltage
. Models System Container System Container
- : : it POWERCUBE-20H POWERCUBE-40H
JARRARERESIRERIEL. System Capacity (MWh) 1.3 2.6
h System Voltage Range(Vdc) 736(690-828) 736(690-828)

S Dimension(W*D*H, M) 6.058%2.438%2.896 12.192x2.438%2.896
.9, TR Weight(Ton) 18 35
:0 iz cubz ptfores Ambient Temperature -20~50C -20~50°C
{ 4 = Communication CAN/RS485 CAN/RS485

System design can be customized according to the requirement

Cube the Force | £33 PYLONTECH

sales@pylontech.com.cn www.pylontech.com.cn




LR4-72HPH

425~455M

High Efficiency
Low LID Mono PERC with

Half-cut Technology

*Both 6BB & 9BB are available

12-year Warranty for Materials and Processing;
25-year Warranty for Extra Linear Power Output
-0.55%

25-year Power
Warranty Annual
_Power Attenuation

01.2% | inear -0.55%
d -
M

87, 7% | o i s gt Lo edy

+3.35%
R e e T T
80.7% [ B B e T

1 5
Complete System and Product Certifications Positive power tolerance (0 ~ +5W) guaranteed

IEC 61215, IEC 61730, UL 61730

_ High module conversion efficiency (up to 20.9%)
1SO 9001:2008: ISO Quality Management System

IS0 14001: 2004: 1SO Environment Management System Slower power degradation enabled by Low LID Mono PERC technology: first year <2%,
1562941: Guideline for module design qualification and type approval 0.55% year 2-25

OHSAS 18001: 2007 Occupational Health and Safety
Solid PID resistance ensured by solar cell process optimization and careful module BOM

- selection

%
@ @ C¢€
c us Reduced resistive loss with lower operating current
* Specifications subject to technical changes and tests Higher energy yield with lower operating temperature

LONGi Solar reserves the right of interpretation.

Reduced hot spot risk with optimized electrical design and lower operating current

|
mN G I Room 801, Tower 3, Lujiazui Financial Plaza, No.826 Century Avenue, Pudong Shanghai, 200120, China
Tel: +86-21-80162606 E-mail: module@longi-silicon.com Facebook: www.facebook.com/LONGi Solar

Note: Due to continuous technical innovation, R&D and improvement, technical data above mentioned may be of modification accordingly. LONGI have the sole right to make such
modification at anytime without further notice; Demanding party shall request for the latest datasheet for such as contract need, and make it a consisting and binding part of
lawful documentation duly signed by both parties

20200401v11



Design (mm)

L R4-72HPH 425~455M

Mechanical Parameters

Operating Parameters

o3 1038 Cell Orientation: 144 (6x24) Operational Temperature: -40 C ~+85 C
m - 9
iy L \ . Junction Box: IP68, three diodes Power Output Tolerance: 0~ +5W
il s =
L l:l <, = c Output Cable: 4mm?, 300mm in length, Voc and Isc Tolerance: 3%
L 7 length can be customized Maximum System Voltage: DC1500V (IEC/UL)
0 Jj@‘i Glass: Single glass Maximum Series Fuse Rating: 20A
N D 3.2mm coated tempered glass Nominal Operating Cell Temperature: 45+2 C
EEEE
2399 | |ja= = 2D [:1 Frame: Anodized aluminum alloy frame Safety Class: Class Il
N mH Weight: 23.5kg Fire Rating: UL type 1 or 2
35
A-A Dimension: 2094x1038x35mm
L
080 e Packaging: 30pcs per pallet
I B .
T H Heght £1mm 150pcs per 20'GP
MO AN oo LA 22 piow: +1mm /
AN OO . == 8-B 660pcs per 40'HC

Electrical Characteristics

Model Number

LR4-72HPH-425M

LR4-72HPH-430M

LR4-72HPH-435M

LR4-72HPH-440M

LR4-72HPH-445M

Test uncertainty for Pmax: +3%

LR4-72HPH-450M LR4-72HPH-455M

Testing Condition STC NOCT  STC NOCT  STC NOCT  STC NOCT  STC NOCT  STC NOCT  STC NOCT
Maximum Power (Pmax/W) 425 317.4 430 3211 435 3249 440 3286 445 3323 450 336.1 455 339.8
Open Circuit Voltage (Voc/V) 483 453 485 455 487 457 489 458 491 460 493 462 495 46.4
Short Circuit Current (Isc/A) 11.23 9.08 1131 915 1139 921 11.46 927 1153 933  11.60 938  11.66 9.43
Voltage at Maximum Power (Vmp/V) 40.5 i 37.7 407 i 37.9 409 i 381 411 i 383 413 i 385 415 i 386 417 i 38.8
Current at Maximum Power (Imp/A) 10.50 842 1057 847  10.64 853 1071 859  10.78 864 10.85 870 1092 8.75
Module Efficiency(%) 19.6 19.8 20.0 20.2 20.5 20.7 20.9

STC (Standard Testing Conditions): Irradiance 1000W/m?, Cell Temperature 25 C, Spectra at AM1.5

NOCT (Nominal Operating Cell Temperature): Irradiance 800W/m?, Ambient Temperature 20 C, Spectra at AM1.5, Wind at 1m/S

Temperature Ratings (STC) Mechanical Loading

Temperature Coefficient of Isc +0.048%/ C Front Side Maximum Static Loading 5400Pa
Temperature Coefficient of Voc -0.270%/ C Rear Side Maximum Static Loading 2400Pa
Temperature Coefficient of Pmax -0.350%/ C Hailstone Test 25mm Hailstone at the speed of 23m/s

|-V Curve

Current-Voltage Curve (LR4-72HPH-440M) Power-Voltage Curve (LR4-72HPH-440M) Current-Voltage Curve (LR4-72HPH-440M)

14 500 T cell temp=25C 14 T cellTemp=25C
450
12 400 | — 1000w/ 12
- — 800w/m’ 1000w/m?
10 | Incidentlrrad.=1000w/m? 350 | — soow/m: 10 | wim
= — Cell Temp=25 C T 300 [ — 400w/m? P P
< . = = w/m’
S 8 —celifemp=3sC 5 5o | 200w z 8 r
S — Cell Temp=45 C 2 S
[ 2 = L
E 6 —celtempssc &£ 200 £ 6 | coowm
s} — Cell Temp=65 C ] L _
4T —cellTemp-75C 150 4 [aaow/m
100
2r 50 2 Fo00w/m
0 0 0 o N
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Voltage (v) Voltage (v) Voltage (v)

Room 801, Tower 3, Lujiazui Financial Plaza, No.826 Century Avenue, Pudong Shanghai, 200120, China
Tel: +86-21-80162606 E-mail: module@longi-silicon.com Facebook: www.facebook.com/LONGi Solar

LONGI

Note: Due to continuous technical innovation, R&D and improvement, technical data above mentioned may be of modification accordingly. LONGI have the sole right to make such
modification at anytime without further notice; Demanding party shall request for the latest datasheet for such as contract need, and make it a consisting and binding part of
lawful documentation duly signed by both parties

20200401v11
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GOODWE

ET Series

15-80kW | Three Phase |
Up to 3 MPPTs | Hybrid Inverter (HV)

GoodWe ET 15-30kW Series inverter is ideal for large residential
or small . commercial andiindustrial applications.fAs the core of
the energy storage solution, the-high=voltage.inverters facilitate
powerful.energy backup and loadimanagement for optimized
autonomy and reduced energy cost. The ET inverters also
present peak shaving that balances power. demand and grid
power.imported, to effectively reduce.extra:grid demand.
Furthermore; thanks o dry contact.in the inverter,| external loads
such. as-heat pumps-can also be flexibly activated to @ptimize
energy consumption.>The series canbe combined with a range
of battery capacities and-brands, including the GoodWe Lynx
Home F.

e = U\

() (790

Smart Control & Monitoring Friendly & Thoughtful Design

- Integrated dry contact for external loads - Elegant and compact design
- Peak shaving - Plug & Play installations
(D) Superb Safety & Reliability (23) Flexible & Adaptable Applications
- Type Il SPD on DC side - Max. 15A DC input current per string
- AFCI optional’ - Up to 150% DC input oversizing

1: Optional functions or devices are purchased separately.
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ET 15-30kW Series

GOODWeE

Technical Data GW15K-ET  GW20K-ET  GW25K-ET GW29.9K-ET  GW30K-ET
Battery Input Data

Battery Type Li-lon

Nominal Battery Voltage (V) 500

Battery voltage range (V) 200 ~ 800

Max. Continuous Charging Current (A) 50 50 50 x 2 50 x 2 50 x 2
Max. Continuous Discharging Current (A) 50 50 50 x 2 50 x 2 50 x 2
Max. Charging Power (W) 15000 20000 12500 x 2 15000 x 2 15000 x 2
Max. Discharging Power (W) 15000 20000 12500 x 2 15000 x 2 15000 x 2
PV String Input Data

Max. Input Power (W) 22500 30000 37500 45000 45000
Max. Input Voltage (V)* 1000

MPPT Operating Voltage Range (V) 200 ~ 850

Start-up Voltage (V) 200

Nominal Input Voltage (V) 620

Max. Input Current per MPPT (A) 30

Max. Short Circuit Current per MPPT (A) 38

Number of MPP Trackers 2 2 3 3 3
Number of Strings per MPPT 2/2 2/2 2/2/2 2/2/2 2/2/2
AC Output Data (On-grid)

Nominal Apparent Power Output to Utility Grid (VA) 15000 20000 25000 29900 30000
Max. Apparent Power Output to Utility Grid (VA) 16500 22000 27500 29900 33000
Max. Apparent Power from Utility Grid (VA) 22500 30000 33000 33000 33000
Nominal Output Voltage (V) 380/400,3L/N/PE

Nominal AC Grid Frequency (Hz) 50/60

Max. AC Current Output to Utility Grid (A) 25.0 33.3 417 49.8 50.0
Max. AC Current From Utility Grid (A) 34.0 45.0 50.0 50.0 50.0
Power Factor ~1 (Adjustable from 0.8 leading to 0.8 lagging)

Max. Total Harmonic Distortion <3%

AC Output Data (Back-up)

Back-up Nominal Apparent Power (VA) 15000 20000 25000 29900 30000
Max. Output Apparent Power (VA)* 15000 (24000@3s) 20000 (32000@3s) 25000 (30000@60s) 30000 (36000@60s) 30000 (36000@60s)

Max. Output Current (A) 22.7 (36@3s)

30.3 (48.5@3s)

37.9 (45.5@60s)

45.5 (54.5@60s)

45.5 (54.5@60s)

Nominal Output Voltage (V) 380/ 400
Nominal Output Fregency (Hz) 50/60
Output THDv (@Linear Load) <3%
Efficiency

Max. Efficiency 98.0%
European Efficiency 97.5%
Max. Battery to AC Efficiency 97.5%
MPPT Efficiency 99.9%
Protection

PV String Current Monitoring Integrated
PV Insulation Resistance Detection Integrated
Residual Current Monitoring Integrated
PV Reverse Polarity Protection Integrated
Battery Reverse Polarity Protection Integrated
Anti-islanding Protection Integrated
AC Overcurrent Protection Integrated
AC Short Circuit Protection Integrated
AC Overvoltage Protection Integrated
DC Switch™ Integrated
DC Surge Protection Type Il
AC Surge Protection Type Il
AFCI Optional
Rapid Shutdown Optional
Remote Shutdown Integrated
General Data

Operating Temperature Range (°C) -35 ~ +60
Relative Humidity 0 ~95%
Max. Operating Altitude (m) 4000

Cooling Method

Smart Fan Cooling

User Interface

LED, WLAN + APP

Communication with BMS RS485 / CAN

Communication with Meter RS485

Communication with Portal WiFi / 4G

Weight (kg) 48 48 54 54 54
Dimension (W x H x D mm) 520 x 660 x 220

Noise Emission (dB) <45 <45 <45 <60 <60
Topology Non-isolated

Self-consumption at Night (W)™ <15

Ingress Protection Rating 1P66

Mounting Method Wall Mounted

*1: Max. Input Power, not continuous for 1.5* normal power.
*2: For 1000V system, Maximum operating voltage is 950V.
*3: Can be reached only if PV and battery power is enough.
*4: DC Switch: GHX6-55P (for Australia).

www.goodwe.com

*5: No Back-up Output.

*: For 400V grid, the Nominal Output Current is 21.7A for GW15K-ET, 29.0A for

GW20K-ET, 36.2A for GW25K-ET, 43.3A GW29K9-ET, 43.5A for GW30K-ET.

*: Please visit GoodWe website for the latest certificates.

*: All pictures shown are for reference only. Actual appearance may vary.



% | Connecting Strength

K2 Base Report

MS Uholicky

Planned date of 12/29/2023

installation

Project address Uholiéky, Na Habfi, 252 64 Uholicky, Czechia
Customer obec Uholicky

Author Branislav Hrdy

Issue date & version 02/19/2023 | K2 Base Version 3.1.65.1



€ | Connecting Strength
About us
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K2 Systems. Innovative mounting system from a strong team.

Since 2004 we have been developing pioneering and highly functional
mounting system solutions for photovoltaic installations around the world. Our
systems are designed in our own product development department where we
continually optimize and adapt mounting systems to the ever-changing

market.

A knowledgeable and friendly team

Just like a mountain climbing team, K2 Systems
is built on mutual trust. This applies to our
customer service as well as within the company
itself, because we believe a trusting partnership
leads to successful photovoltaic projects.

Our employees place total focus on the needs
and wishes of our customer. This is true in all
company departments.

Quality management and certificates

10 locations and worldwide sales network

In our international team, everyone works
together to provide customers with competent,
comprehensive and entirely personalized service.

This is especially true in the constant training
our employees undergo with regards to product
optimization, gquality assurance, or innovations in
construction techniques.

K2 Systems stands for Connecting Strength, the highest quality, and precision-crafted and
customized components. Our customers and business partners deeply appreciate all of these
factors. Three independent authorities have tested, confirmed, and certified our skills and
components. External authorities are not the only ones to have put K2 Systems to the test. Our
internal guality control ensures that all our products are subject to a constant review process.

These measures all ensure the outstanding quality standards that exemplify products from K2
Systems, and which we maintain through largely exclusive "Made in Germany" or "Made in Europe"

practices.

Product guarantee

standards.

In a nutshell

K2 Systems offers a 12-year product warranty on all products in its integrated range.
The use of high quality materials and a three-level guality inspection ensure these

As roof-top specialists, we offer effective and economical solutions for roofs all around the world
and provide professional, fast and reliable support for our customers in the solar industry.

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky
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Project overview

Project information

Name

Address

Ground level

Planned date of installation
Customer

Contact person

Author

Load settings

Design method

Failure consequence class
Design working life
Terrain category

>

MS Oholigky

Oholiéky, Na Habfi, 252 64 Uholigky, Czechia
29914 m

12/29/2023

obec Uholigky

Michal Stara

Branislav Hrdy

CZEN

cc1

25 years

Il - Villages, suburbs, woodlands

Wind load zone 2

Snow load zone 2

Snow load on ground level 0.70 kN/m?2

Roofs
Roof System Module Power Quantity Total power
Roof 1 S-Dome 610 LR4-72HBD-450M 450 Wp 30 13.5 kWp
@& "=
Roof 2 S-Dome 610 LR4-72HBD-450M 450 Wp 30 13.5 kWp
/"\@ Xpress

)
Roof 3 S-Dome 610 LR4-72HBD-450M 450 Wp 36 16.2 kWp

@@ Xpress

Total

96 143.20 kWp

THE PROJECT IS VERIFIED.

The selected mounting system can be installed as planned.
Thank you for choosing a K2 mounting system.

K2 Base Report 31.651| 02/19/2023 | MS Uholicky 4/40
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Roofs

Project information

Name MS Oholigky

Address Uholigky, Na Habfi, 252 64 Uholicky, Czechia
Ground level 29914 m

Planned date of installation 12/29/2023

Customer obec Uholigky

Contact person Michal Stara

Author Branislav Hrdy

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky 5/40
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Roofs | Roof 1

>

A

O,

16.29 m
@ £
® 3
3 o
16.29 m
Roof System Module Power Quantity Total power
Roof 1 S-Dome 610 LR4-72HBD-450M 450 Wp 30 13.5 kWp
@ Xpress

8/40
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Roofs | Roof 1| Module array 1

>

SN

Roof (1) Module array @)

Mounting System
Module

Row spacing
service corridor

S-Dome 6.10 Xpress

30(13.5 kWp) x
LR4-72HBD-450M

1.48 m
0.46 m

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky
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Roofs | Roof 1| Module array 1| Module blocks

>

A
®
14.9m (7)
£ +
(0.9) (0.9)
() I I I I I I I | on +
leo w00 00 8o 80 w00 w00 8o
~
r
0 100 0o 0| 80 100 0o 80| 3
ol
leo w00 w00 8o 80 w00 w00 8o
£
Y M M e N
(0.7) = 67) e
Y \ \ \ \ \ \ i
(0l9) \ ! ! ! ! ! (0.9)
0.00 211 4.22 6.34 8.45 10.56 12.67 1478
Roof (1) Module array @ Module block
Modules (7x5)-5=30 @

Legend

— Mounting rail

T Row distance [m]

- Distance to Roof Edge [m]
Ballast in kilogram (kg)
I

Porter Ballast

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky 8/40
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Results | Roof 1

5

Roof System Module Power Quantity Total power
Roof 1 S-Dome 610 LR4-72HBD-450M 450 Wp 30 13.56 kWp
D&

Module

Name LR4-72HBD-450M

Manufacturer Longi Solar

Output power 450 Wp

Dimensions 2,094x1,038%x35 mm

Weight 275 kg

Module clamps

module clamp MiniClamp MC Set 30-50

end clamp MiniClamp EC Set 30-50

Ballast capacity

Speed Porter 40.0 kg

Porter 108.0 kg

Verification system utilization
Type pressure suction
Verification system utilization 24.67% 25.20%

Loads on modules (ultimate state)

Loads on modules (serviceability)

Specific loads

1.31 kN/m?2 -0.61kN/m?
0.99 kN/m?  -0.41 kN/m?

module block Number of modules Ballast Dead weight Dead Load Dead load (roof surface area)
[kg] [kg] [kN/m?] [kN/m?]

Block 1 30 409.0 1,357.00 014

Total 30 40%.0 1,357.00 0.09

Notes

e The proof of position safety and load capacity of the system are carried out by checking the load cases
lifting and shifting by wind and by further static calculations.
e You will find a short version of the wind tunnel report and a certificate for the further static calculations

on our homepage.

e The design rules correspond to the basics of structural design: CSN EN 1990: 2021.

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky
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Results | Roof 1

>

The snow loads are determined in accordance with CSN EN 1991-1-3: 2017,

The wind loads are determined in accordance with CSN EN 1991-1-4: 2013,

Service life is recognised according to ‘Eurocode EN 1991 - Action on structures, Snow loads’ and

'Eurocode EN 1991 - Actions on structures, Wind actions’. Subject to the Building Regulations and for

security-relevant reasons the installation has to be dismantled at the end of its service life.

Failure consequence class is considered according to ‘Eurocode EN 1990 - Basis of structural design’.
e Data and results must be verified with regard to local conditions and checked by a suitably gualified

person. Please see our TCU under https://k2-systems.com/en/base-tcu , in particular 8§ 2 (""technical

and specialist requirements for the customer'), § 7 ("'warranty provisions') and § 8 ("limitation of
liability").

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky 10/40
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Structural analysis report | Roof 1

General information

Name
Mounting System
Author

Location information

Address
Ground level

Roof information

Building height

Roof type

Fastening method

Roof covering

min. roof edge distance
Parapet wall height
Material

Friction coefficient

MS Oholigky
S-Dome 6.10 Xpress
Branislav Hrdy

Uholigky, Na Habfi, 252 64 Uholicky, Czechia
29914 m

5.00 m

Flat roof
with Ballast
Flat

0.60m
0.50 m
Membrane
0.5

To ensure proper ballast calculation, coefficient of friction to be verified by Designer or Installer. Refer to the
technical information section of website for values on common roof types.

| oads

Design method

Failure conseqguence class
Design working life
Terrain category

Wind load

Wind load zone

Velocity pressure

Adjustment factor for service life
Velocity pressure

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky

CZEN

CC1

25 years

Il - Villages, suburbs, woodlands

2
Goso = 0.500 kN/m?
£, =0.921

w

Q,25 = 0.461kN/m?

1/40
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Structural analysis report | Roof 1

Snow load

Environment

Snow guard

Snow load on ground level

Shape Coefficient for Snow
Factor for roof pitch

Snow load on roof

Adjustment factor for service life
Snow load on roof

Dead Load

Weight module

Weight mounting system per module

area

Module area

Dead weight module

Dead weight mounting system
Total Dead Weight (excl. ballast)

L oad Combinations

Load-bearing capacity

Open area

No

s, = 0700 kN/m?2
K,  =0.800

d =0.000

Sis0 = 0.000 kN/m?
f =0.929

S

Sis = 0.416 kN/m?

Gy, =275kg
=41kg

Ay =217 m?
=12.65 kg/m?
=1.89 kg/m?
= 0.14 kN/m?

Partial safety factor unfavorable permanent load

Partia

safety factor favorable permanent load

Partial safety factor destabilising permanent load

(
(
(
(

Partial safety factor stabilising permanent load

Partial safety factor first variable load
Partial safety factor variable loads

Combination coefficient with regards to wind

Combination coefficient with regards to wind (additional varying

influences)

Combination coefficient with regards to Snow

Importance factor permanent
Importance factor variable

Load case combination 01
Load case combination 02
Load case combination 03
Load case combination 04
Load case combination 06

- * * * *
d = Yesu © Keg ¥ G+ Vo * Ko * Sy

a

m m m m

- * * *
Eqy = Vainr ¥ G + Vo * Krio * Wicupite

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky

Ya.sup
Yo,inf
Yo, dst
Ya.sto
Yo
Yo
Wow
Wi

Woss

Krig

Kr0

- * * * *

¢ = Yosu  Keg ¥ G+ Vo * Kro * Wy pressure
= * * * * *

- VG,sup KFl,G Gk + VO KFl,O (Wk,Pressure + lIJO,S Si,n)

- * * * * *
d — VG,sup KFl,G Gk + VO KFl,O (Si,n + lIJO,W Wk,Pressure)

=135
=1.00
=110
=0.90
=150
=160
=0.60
=0.20

=0.50
=0.90
=0.85

>
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Structural analysis report | Roof 1

Position safety

Uplift Verification Es = VYestw * G+ Vo * Ko ¥ Wi nupine

Displacement verification Es = VYasw * G+ Vo * Kro * Wi, pisplacement

Usability

Combination coefficient with regards to wind Y, =0.60
w

Combination coefficient with regards to Snow Wos =0.50

Load case combination 01 E; =G, +8S,

Load case combination 02 Eq =G+ W, pressure

Load case combination 03 Es =G, + W, preoue T Wos * Sin

Load case combination 04 Eq =G, +S,+ Wow ™ Wi pressure

Load case combination 06 Eqy =G+ W, yin

Max. Pressure on insulation

General information

dead load system Osystem = 014 kN/m?
aerodynamic coefficient Cppressure = 0.20

Load distribution underneath the building protection mat under Peak (45°)

Dimensions 75.3 x 380.0 x 23.1 mm
A = 28,614.00 mm?
Agedrange area = 1.09 M?
maximum ballast Gpauast requies = 10.9 kg

Load distribution underneath the building protection mat under SD (45°)

Dimensions 75.3 x 380.0 x 23.1 mm
A = 28,614.00 mm?
Atadrange area = 1-09 M?
maximum ballast Ghattast requires = -6 Kg

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky 13/40
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Structural analysis report | Roof 1

Load Combinations

Oty hoat insulations6.10L P2 Otk hoat insulation,sol P&
Load case combination 00 9,147 7,338
Load case combination 01 28,606 26,797
Load case combination 02 12,648 10,838
Load case combination 03 22,377 20,568
Load case combination 04 30,706 28,897

Effects from dead loads (PV system + ballast)

OEk,heat insulation,S6_10 0.Ek = 9:147 Pa
Ok heat insulation,SD Oy = 7,338 Pa

Maximum actions (sum of dead loads and the maximum variable actions from wind and
snow)

Ogk,heat insulation,S6.10 max Oy, = 30,706 Pa
Ok heat insulation,SD max Og, = 28,897 Pa

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky 14./40



>

€ | Connecting Strength

Structural analysis report | Roof 1

H-V-loads

According to wind tunnel report by |.F.I. Institut fir Industrieaerodynamik GmbH

General information

Number of modules in the middle area 0

Number of modules in the edge area 30

Total number of modules 30

Roof areas covered with modules A = ca. 93.77 m2
Dead Load Ok system incl, batiast = 0-14 KN/m?

Aerodynamic coefficients

Copressure = according to EN 1991-1-4
CF,x,average = 001
d
C

Fyaveraged = ~0.03
edge distance correction Ksiny =1.00
Parapet wall- correction coefficient K, =1.09
Factor building height =1.00

Horizontal pressure

W,,, =0.004 kN/m?
Wi, =0.036kN/m?

Vertical pressure

gk,System incl. ballast — 0.14 kN/m2
W, pressure - according to EN 1991-1-4

S; - according to EN 1991-1-3
-
D g, Wip S -
oy
- Wk F,x é@
[%)
- W, s
Comment:

Flat roof vertical wind loads are essentially determined by its displacement effect and remain unchanged even
with a flat pv structure. We advise using the aerodynamic coefficients according to DIN EN 1991-1-4 to
calculate flat flat roofs.

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky 16/40
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Roofs | Roof 1| Bill of material
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Position Item no. Item description Quantity  Weight
1 2003247 S-Dome 6.10 Base Set 40 79.5 kg
2 2004125 Dome 6.10 Peak 40 12.0kg
3 2004123 Dome 6 Connector 195 Set 32 6.9 kg
4 2003250 S-Dome 6.10 Windbreaker long 30 64.4 kg
5 2003427 Thread-forming metal screw 4,8x20 80 0.3 kg
6 2002870 K2 Solar Cable Manager 30 0.1kg
7 2002558 MiniClamp MC Set 30-50 40 2.3 kg
8 2002559 MiniClamp EC Set 30-50 40 2.6 kg
9 2002300 Dome SpeedPorter 80 6.1 kg
Total 174.2 kg
K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky 16/40
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Roofs | Roof 2

>

A
12.83 m )
N =
(o) +
gl ©
3 o
12.83 m
Roof System Module Power Quantity Total power
Roof 2 S-Dome 610 LR4-72HBD-450M 450 Wp 30 13.5 kWp

@ Xpress
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Roofs | Roof 2 | Module array 1

5

Roof (2) Module array @

>

SN

Mounting System S-Dome 6.10 Xpress

Module 30(13.5 kWp) x
LR4-72HBD-450M

Row spacing 1.48 m

service corridor 0.46 m

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky
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Roofs | Roof 2 | Module array 1| Module blocks

SN

10.6 m (5)

(1.1)

(11) u}. :

L(H) K

2
—g——g——E-

—g——g——E—
—g——g——8-

(L) wol

—ET

1.45m

—_
-

an | | | | | |
| | | |
(1.1) | | | |
0.00 2.11 4.22 6.3 8.45

Roof (2) Module array @ Module block

Modules (5x7)-5=30

Legend

— Mounting rail

T Row distance [m]

- Distance to Roof Edge [m]
Ballast in kilogram (kg)
i B

Porter Ballast
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Roof System Module Power Quantity Total power
Roof 2 S-Dome 610 LR4-72HBD-450M 450 Wp 30 13.56 kWp
D&

Module

Name LR4-72HBD-450M

Manufacturer Longi Solar

Output power 450 Wp

Dimensions 2,094x1,038%x35 mm

Weight 275 kg

Module clamps

module clamp MiniClamp MC Set 30-50

end clamp MiniClamp EC Set 30-50

Ballast capacity

Speed Porter 40.0 kg

Porter 108.0 kg

Verification system utilization
Type pressure suction
Verification system utilization 24.67% 25.20%

Loads on modules (ultimate state)

Loads on modules (serviceability)

Specific loads

1.31 kN/m?2 -0.61kN/m?
0.99 kN/m?  -0.41 kN/m?

module block Number of modules Ballast Dead weight Dead Load Dead load (roof surface area)
[kg] [kg] [kN/m?] [kN/m?]

Block 1 30 436.0 1,384.00 014

Total 30 436.0 1,384.00 0.08

Notes

e The proof of position safety and load capacity of the system are carried out by checking the load cases
lifting and shifting by wind and by further static calculations.
e You will find a short version of the wind tunnel report and a certificate for the further static calculations

on our homepage.

e The design rules correspond to the basics of structural design: CSN EN 1990: 2021.

K2 Base Report 3.1.651 | 02/19/2023 | MS Uholicky
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€ | Connecting Strength
Results | Roof 2

>

The snow loads are determined in accordance with CSN EN 1991-1-3: 2017,

The wind loads are determined in accordance with CSN EN 1991-1-4: 2013,

Service life is recognised according to ‘Eurocode EN 1991 - Action on structures, Snow loads’ and

'Eurocode EN 1991 - Actions on structures, Wind actions’. Subject to the Building Regulations and for

security-relevant reasons the installation has to be dismantled at the end of its service life.

Failure consequence class is considered according to ‘Eurocode EN 1990 - Basis of structural design’.
e Data and results must be verified with regard to local conditions and checked by a suitably gualified

person. Please see our TCU under https://k2-systems.com/en/base-tcu , in particular 8§ 2 (""technical

and specialist requirements for the customer'), § 7 ("'warranty provisions') and § 8 ("limitation of
liability").
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Structural analysis report | Roof 2

General information

Name
Mounting System
Author

Location information

Address
Ground level

Roof information

Building height

Roof type

Fastening method

Roof covering

min. roof edge distance
Parapet wall height
Material

Friction coefficient

MS Oholigky
S-Dome 6.10 Xpress
Branislav Hrdy

Uholigky, Na Habfi, 252 64 Uholicky, Czechia
29914 m

5.00 m

Flat roof
with Ballast
Flat

0.60m
0.50 m
Membrane
0.5

To ensure proper ballast calculation, coefficient of friction to be verified by Designer or Installer. Refer to the
technical information section of website for values on common roof types.

| oads

Design method

Failure conseqguence class
Design working life
Terrain category

Wind load

Wind load zone

Velocity pressure

Adjustment factor for service life
Velocity pressure
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€ | Connecting Strength

Structural analysis report | Roof 2

Snow load

Environment

Snow guard

Snow load on ground level

Shape Coefficient for Snow
Factor for roof pitch

Snow load on roof

Adjustment factor for service life
Snow load on roof

Dead Load

Weight module

Weight mounting system per module

area

Module area

Dead weight module

Dead weight mounting system
Total Dead Weight (excl. ballast)

L oad Combinations

Load-bearing capacity

Open area

No

s, = 0700 kN/m?2
K,  =0.800

d =0.000

Sis0 = 0.000 kN/m?
f =0.929

S

Sis = 0.416 kN/m?

Gy, =275kg
=41kg

Ay =217 m?
=12.65 kg/m?
=1.89 kg/m?
= 0.14 kN/m?

Partial safety factor unfavorable permanent load

Partia

safety factor favorable permanent load

Partial safety factor destabilising permanent load

(
(
(
(

Partial safety factor stabilising permanent load

Partial safety factor first variable load
Partial safety factor variable loads

Combination coefficient with regards to wind

Combination coefficient with regards to wind (additional varying

influences)

Combination coefficient with regards to Snow

Importance factor permanent
Importance factor variable

Load case combination 01
Load case combination 02
Load case combination 03
Load case combination 04
Load case combination 06

- * * * *
d = Yesu © Keg ¥ G+ Vo * Ko * Sy

a

m m m m

- * * *
Eqy = Vainr ¥ G + Vo * Krio * Wicupite
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¢ = Yosu  Keg ¥ G+ Vo * Kro * Wy pressure
= * * * * *

- VG,sup KFl,G Gk + VO KFl,O (Wk,Pressure + lIJO,S Si,n)

- * * * * *
d — VG,sup KFl,G Gk + VO KFl,O (Si,n + lIJO,W Wk,Pressure)

=135
=1.00
=110
=0.90
=150
=160
=0.60
=0.20

=0.50
=0.90
=0.85

>

23/40



>

€ | Connecting Strength

Structural analysis report | Roof 2

Position safety

Uplift Verification Es = VYestw * G+ Vo * Ko ¥ Wi nupine

Displacement verification Es = VYasw * G+ Vo * Kro * Wi, pisplacement

Usability

Combination coefficient with regards to wind Y, =0.60
w

Combination coefficient with regards to Snow Wos =0.50

Load case combination 01 E; =G, +8S,

Load case combination 02 Eq =G+ W, pressure

Load case combination 03 Es =G, + W, preoue T Wos * Sin

Load case combination 04 Eq =G, +S,+ Wow ™ Wi pressure

Load case combination 06 Eqy =G+ W, yin

Max. Pressure on insulation

General information

dead load system Osystem = 014 kN/m?
aerodynamic coefficient Cppressure = 0.20

Load distribution underneath the building protection mat under Peak (45°)

Dimensions 75.3 x 380.0 x 23.1 mm
A = 28,614.00 mm?
Agedrange area = 1.09 M?
maximum ballast Ghatast requies = 12.9 Kg

Load distribution underneath the building protection mat under SD (45°)

Dimensions 75.3 x 380.0 x 23.1 mm
A = 28,614.00 mm?
Atadrange area = 1-09 M?
maximum ballast Ghattast requires = 6.6 K@
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€ | Connecting Strength

Structural analysis report | Roof 2

Load Combinations

Oty hoat insulations6.10L P2 Otk hoat insulation,sol P&
Load case combination 00 9,826 7,687
Load case combination 01 29,285 27146
Load case combination 02 13,326 11,188
Load case combination 03 23,056 20,917
Load case combination 04 31,385 29,246

Effects from dead loads (PV system + ballast)

Ok heat insulation,56.10 O = 9,826 Pa
Ok heat insulation,SD Oy = 7,687 Pa

Maximum actions (sum of dead loads and the maximum variable actions from wind and
snow)

Ok heat insulation,S6 10 max Og, = 31,385 Pa
Ok heat insulation,SD max Og, = 29,246 Pa
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€ | Connecting Strength

Structural analysis report | Roof 2

H-V-loads

According to wind tunnel report by |.F.I. Institut fir Industrieaerodynamik GmbH

General information

Number of modules in the middle area 0

Number of modules in the edge area 30

Total number of modules 30

Roof areas covered with modules A = ca. 93.77 m2
Dead Load Ok system incl, batiast = 0-14 KN/m?

Aerodynamic coefficients

Copressure = according to EN 1991-1-4
CF,x,average = 001
d
C

Fyaveraged = ~0.03
edge distance correction Ksiny =1.00
Parapet wall- correction coefficient K, =1.08
Factor building height =1.00

Horizontal pressure

W,,, =0.004 kN/m?
Wi, =0.036kN/m?

Vertical pressure

gk,System incl. ballast — 0.14 kN/m2
W, pressure - according to EN 1991-1-4

S; - according to EN 1991-1-3
-
D g, Wip S -
oy
- Wk F,x é@
[%)
- W, s
Comment:

Flat roof vertical wind loads are essentially determined by its displacement effect and remain unchanged even
with a flat pv structure. We advise using the aerodynamic coefficients according to DIN EN 1991-1-4 to
calculate flat flat roofs.
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@ | Connecting Strength
Roofs | Roof 2 | Bill of material

5

Position Item no. Item description Quantity Weight
1 2003247 S-Dome 6.10 Base Set 36 71.5kg
2 2004125 Dome 6.10 Peak 36 10.8 kg
3 2004123 Dome 6 Connector 195 Set 24 5.2 kg
4 2003250 S-Dome 6.10 Windbreaker long 30 64.4 kg
5 2003427 Thread-forming metal screw 4,8x20 72 0.2 kg
6 2002870 K2 Solar Cable Manager 30 0.1kg
7 2002558 MiniClamp MC Set 30-50 48 2.8kg
8 2002559 MiniClamp EC Set 30-50 24 1.6 kg
9 2002300 Dome SpeedPorter 72 5.5 kg
Total 162.1 kg
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€ | Connecting Strength
Roofs | Roof 3

10.65 m

SN

17.32 m
17.32 m

10.66 m

Roof System Module Power Quantity Total power

Roof 3 S-Dome 6.10 LR4-72HBD-450M 450 Wp 36 16.2 kWp

@ Xpress
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€ | Connecting Strength

Roofs | Roof 3 | Module array 1

n

Roof (3) Module array @

Mounting System
Module

Row spacing
service corridor

S-Dome 6.10 Xpress

>

SN

36(16.2 kWp) x
LR4-72HBD-450M

1.48 m
0.46 m
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€ | Connecting Strength
Roofs | Roof 3 | Module array 1| Module blocks

A
5 8.5 m (4) L @

(1.3) (1.3)

(1.0) u}. X . X .ENU.O) -

I\

o
()]
3
B W e )
I I I
g1 &0 o
" £
3
(1.0)~7" T T T e1.0)
2 | | | (27
0.00 21 4.22 6.34 8.45

Roof (3) Module array @ Module block

Modules 4 x9=36

Legend

— Mounting rail

T Row distance [m]

- Distance to Roof Edge [m]
Ballast in kilogram (kg)
i B

Porter Ballast
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€ | Connecting Strength
Results | Roof 3

5

Roof System Module Power Quantity Total power
Roof3  S-Dome 610 LR4-72HBD-450M 450 Wp 36 16.2 kWp
D&

Module

Name LR4-72HBD-450M

Manufacturer Longi Solar

Output power 450 Wp

Dimensions 2,094x1,038%x35 mm

Weight 275 kg

Module clamps

module clamp MiniClamp MC Set 30-50

end clamp MiniClamp EC Set 30-50

Ballast capacity

Speed Porter 40.0 kg

Porter 108.0 kg

Verification system utilization
Type pressure suction
Verification system utilization 24.67% 25.20%

Loads on modules (ultimate state)

Loads on modules (serviceability)

Specific loads

1.31 kN/m?2 -0.61kN/m?
0.99 kN/m?  -0.41 kN/m?

module block Number of modules Ballast Dead weight Dead Load Dead load (roof surface area)
[kg] [kg] [kN/m?] [kN/m?]
Block 1 36 193.5 1,331.10 oM
Total 36 193.5 1,331.10 0.07
Notes

e The proof of position safety and load capacity of the system are carried out by checking the load cases
lifting and shifting by wind and by further static calculations.
e You will find a short version of the wind tunnel report and a certificate for the further static calculations

on our homepage.

e The design rules correspond to the basics of structural design: CSN EN 1990: 2021.
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€ | Connecting Strength
Results | Roof 3

>

The snow loads are determined in accordance with CSN EN 1991-1-3: 2017,

The wind loads are determined in accordance with CSN EN 1991-1-4: 2013,

Service life is recognised according to ‘Eurocode EN 1991 - Action on structures, Snow loads’ and

'Eurocode EN 1991 - Actions on structures, Wind actions’. Subject to the Building Regulations and for

security-relevant reasons the installation has to be dismantled at the end of its service life.

Failure consequence class is considered according to ‘Eurocode EN 1990 - Basis of structural design’.
e Data and results must be verified with regard to local conditions and checked by a suitably gualified

person. Please see our TCU under https://k2-systems.com/en/base-tcu , in particular 8§ 2 (""technical

and specialist requirements for the customer'), § 7 ("'warranty provisions') and § 8 ("limitation of
liability").
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Structural analysis report | Roof 3

General information

Name
Mounting System
Author

Location information

Address
Ground level

Roof information

Building height

Roof type

Fastening method

Roof covering

min. roof edge distance
Parapet wall height
Material

Friction coefficient

MS Oholigky
S-Dome 6.10 Xpress
Branislav Hrdy

Uholigky, Na Habfi, 252 64 Uholicky, Czechia
29914 m

5.00 m

Flat roof
with Ballast
Flat

0.60m
0.50 m
Membrane
0.5

To ensure proper ballast calculation, coefficient of friction to be verified by Designer or Installer. Refer to the
technical information section of website for values on common roof types.

| oads

Design method

Failure conseqguence class
Design working life
Terrain category

Wind load

Wind load zone

Velocity pressure

Adjustment factor for service life
Velocity pressure
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€ | Connecting Strength

Structural analysis report | Roof 3

Snow load

Environment

Snow guard

Snow load on ground level

Shape Coefficient for Snow
Factor for roof pitch

Snow load on roof

Adjustment factor for service life
Snow load on roof

Dead Load

Weight module

Weight mounting system per module

area

Module area

Dead weight module

Dead weight mounting system
Total Dead Weight (excl. ballast)

L oad Combinations

Load-bearing capacity

Open area

No

s, = 0700 kN/m?2
K,  =0.800

d =1.000

Sis0 = 0.448 kN/m?
f =0.929

S

Sis = 0.416 kN/m?

Gy, =275kg
=41kg

Ay =217 m?
=12.65 kg/m?
=1.89 kg/m?
= 0.14 kN/m?

Partial safety factor unfavorable permanent load

Partia

safety factor favorable permanent load

Partial safety factor destabilising permanent load

(
(
(
(

Partial safety factor stabilising permanent load

Partial safety factor first variable load
Partial safety factor variable loads

Combination coefficient with regards to wind

Combination coefficient with regards to wind (additional varying

influences)

Combination coefficient with regards to Snow

Importance factor permanent
Importance factor variable

Load case combination 01
Load case combination 02
Load case combination 03
Load case combination 04
Load case combination 06

- * * * *
d = Yesu © Keg ¥ G+ Vo * Ko * Sy

a

m m m m

- * * *
Eqy = Vainr ¥ G + Vo * Krio * Wicupite
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¢ = Yosu  Keg ¥ G+ Vo * Kro * Wy pressure
= * * * * *

- VG,sup KFl,G Gk + VO KFl,O (Wk,Pressure + lIJO,S Si,n)

- * * * * *
d — VG,sup KFl,G Gk + VO KFl,O (Si,n + lIJO,W Wk,Pressure)
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€ | Connecting Strength

Structural analysis report | Roof 3

Position safety

Uplift Verification Es = VYestw * G+ Vo * Ko ¥ Wi nupine

Displacement verification Es = VYasw * G+ Vo * Kro * Wi, pisplacement

Usability

Combination coefficient with regards to wind Y, =0.60
w

Combination coefficient with regards to Snow Wos =0.50

Load case combination 01 E; =G, +8S,

Load case combination 02 Eq =G+ W, pressure

Load case combination 03 Es =G, + W, preoue T Wos * Sin

Load case combination 04 Eq =G, +S,+ Wow ™ Wi pressure

Load case combination 06 Eqy =G+ W, yin

Max. Pressure on insulation

General information

dead load system Osystem = 014 kN/m?
aerodynamic coefficient Cppressure = 0.20

Load distribution underneath the building protection mat under Peak (45°)

Dimensions 75.3 x 380.0 x 23.1 mm
A = 28,614.00 mm?
Agedrange area = 1.09 M?
maximum ballast Gpatast requies = -9 Kg

Load distribution underneath the building protection mat under SD (45°)

Dimensions 75.3 x 380.0 x 23.1 mm
A = 28,614.00 mm?
Aload range area = 109 m2
maximum ballast Ghattast requies = 3-1 kg
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€ | Connecting Strength

Structural analysis report | Roof 3

Load Combinations

Oty hoat insulations6.10L P2 Otk hoat insulation,sol P&
Load case combination 00 7,451 6,464
Load case combination 01 26,910 25,923
Load case combination 02 10,951 9,964
Load case combination 03 20,681 19,694
Load case combination 04 29,010 28,023

Effects from dead loads (PV system + ballast)

Ok heat insulation,S6_10 Oy = 7,451 Pa
Ok heat insulation,SD Oy = 6,464 Pa

Maximum actions (sum of dead loads and the maximum variable actions from wind and
snow)

Ok heat insulation,S6 10 max Og, = 29,010 Pa
Ok heat insulation,SD max Og, = 28,023 Pa
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€ | Connecting Strength

Structural analysis report | Roof 3

H-V-loads

According to wind tunnel report by |.F.I. Institut fir Industrieaerodynamik GmbH

General information

Number of modules in the middle area 0

Number of modules in the edge area 36

Total number of modules 36

Roof areas covered with modules A = ca. 112.563 m?
Dead Load Ok system incl, batiast = 0-12 KN/m?

Aerodynamic coefficients

Copressure = according to EN 1991-1-4
CF,x,average = 001
d
C

Fyaveraged = ~0.02
edge distance correction Ksiny =1.00
Parapet wall- correction coefficient K, =1.08
Factor building height =1.00

Horizontal pressure

W,,, =0.004 kN/m?
Wi, =0.032kN/m?

Vertical pressure

gk,System incl. ballast = 012 kN/m2
W, pressure - according to EN 1991-1-4

S; - according to EN 1991-1-3
-
D g, Wip S -
oy
- Wk F,x é@
[%)
- W, s
Comment:

Flat roof vertical wind loads are essentially determined by its displacement effect and remain unchanged even
with a flat pv structure. We advise using the aerodynamic coefficients according to DIN EN 1991-1-4 to
calculate flat flat roofs.
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@ | Connecting Strength
Roofs | Roof 3 | Bill of material

5

Position Item no. Item description Quantity  Weight
1 2003247 S-Dome 6.10 Base Set 45 89.4 kg
2 2004125 Dome 6.10 Peak 45 13.5 kg
3 2004123 Dome 6 Connector 195 Set 40 8.6 kg
4 2003250 S-Dome 6.10 Windbreaker long 36 77.3 kg
5 2003427 Thread-forming metal screw 4,8x20 90 0.3 kg
6 2002870 K2 Solar Cable Manager 36 0.1kg
7 2002558 MiniClamp MC Set 30-50 54 31 kg
8 2002559 MiniClamp EC Set 30-50 36 2.4 kg
9 2002300 Dome SpeedPorter 90 6.8 kg
Total 201.6 kg
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Bill of material

5

Position Item no. Item description Quantity  Weight
1 2003247 S-Dome 6.10 Base Set 121 240.4 kg
2 2004125 Dome 6.10 Peak 121 36.3 kg
3 2004123 Dome 6 Connector 195 Set 96 20.7 kg
4 2003250 S-Dome 6.10 Windbreaker long 96 2061 kg
5 2003427 Thread-forming metal screw 4,8%x20 242 0.8 kg
6 2002870 K2 Solar Cable Manager 96 0.3 kg
7 2002558 MiniClamp MC Set 30-50 142 8.2 kg
8 2002559 MiniClamp EC Set 30-50 100 6.6 kg
9 2002300 Dome SpeedPorter 242 18.4 kg
Total 537.9 kg
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€ | Connecting Strength

Thank you for choosing a K2 mounting system.

Systems from K2 Systems are quick and easy to install.\nWe hope these
instructions have helped.\nPlease contact us with any guestions or
suggestions for improvement.

Our contact data:
k2-systems.com/en/contact
Service Hotline: +49 (0)7159 42059-0

Our General Terms of Business apply. Please refer to k2-systems.com

K2 Systems GmbH

IndustriestralBe 18
71272 Renningen
Germany

+49 (0)7169 420568-0
+49 (0)7159 42059-177
info@k2-systems.com
www.k2-systems.com
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