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Programski paket PV SOL premium daje korisnicima moguénosti poput
dizajniranja i1 vizualizacije integriranih krovnih i samostoje¢ih sunc¢anih
elektrana snage do 3 MW. Jednostavna 3D navigacija izbornika podijeljena je na
Sest dijelova pogleda na teren, pogled na objekt, pokrivenost modula, montazu
modula, konfiguraciju modula i plan kabela.

Klimatski podaci mogu se jednostavno odabrati putem interaktivne karte ili ih
ru¢no odabrati za pojedino podrucje. U nekoliko jednostavnih koraka dolazi se
do lokacije objekta, polozaja i izgleda krova i drugih predradnji prije nego se
krene u konfiguraciju modula. Kada se dimenzioniranje krova zavrsi vrsi se
pozicioniranje krovnih prozora, dimnjaka, antena i sl. Pokrivenost krovne
povrsine s maksimalno moguc¢im brojem modula izvodi se automatski ili ru¢no
odabirom prekrivenih podru¢ja. Softver omogucuje optimizaciju sustava preko
strujno — naponske karakteristike za svaki vremenski korak simulacije, kao i
dijagram toka energije za cijeli sustav, ukljuc¢ujuéi i sustav pohrane (baterije i
elektricna vozila).

Softver omogucuje razli€ite simulacije, primjerice:

- Simulacija u satnoj i minutnoj rezoluciji,

- Simulacija s baterijskim sustavima i elektri¢énim vozilima,

- Simulacija fotonaponskih sustava izvan mreze (engl. Off Grid),

- Planiranje fotonaponskih sustava s vlastitom potroSnjom / visSkom
napajanja, opcionalno s baterijama.

Izbor unosa fotonaponskih modula moze se izvesti na slijedece nacine:

- Odredivanje broja modula 1 vizualizaciju podru¢ja modula pomocu
fotografije,

- Automatsko postavljanje modula bilo kog krova u 2D okruZenju,
- Planiranje fotonaponskog sustava u 3D okruzenju.
Optimalna procjena 1 prikaz rezultata omogucuje:

- Detaljnu analizu profitabilnosti s povratom ulaganja, razdobljem povrata
investicije, itd.

- Dokumentaciju projekta koja se moZe konfigurirati 1 izvesti: naslovna
stranica, pregled, itd.

- Detaljne rezultate simulacije.



Uvod u PV SOL

Prije samog pocetka potrebno je i¢i na New Project, te u Project Data upisati
broj projekta, ime projekta, projektanta itd.

Zatim se izabere tip sustava Type of System iz padaju¢eg menija.

System Type, Climate and Grid

Type of System

3D, Grid-connected PV System with Electrical Appliances e
30, Grid-connected PV System

30, Grid-connected PY System with Electrical A

3D, Grid-connected PV System with Electrical Appllances and Battery Systems

3D, Grid-connected PV system with Electrical Appliances and Electric Vehides

30, Grid-connected PY system with Electrical Appliances, Electric Vehicles and Battery Systems
3D, Stand-alone PV System

3D, Stand-alone PV System with Backup Generator

| definiraju se klimatski podaci Climate Data za drzavu i lokaciju.

Climate Data

Country Location

Croatia ~ | |Osuek ~ | & <
Latitude 45932 417 (45,59%) Annual sum of global irradiation 1327 kiWh/m?

Longitude 13% 40" 36" (18,687

Time zone UTC+1 Annual Average Temperature 12,3 °C

Time Period 1991 - 2010

Resolution Hourly Simulstion Paramesters

Odabire se sustav:

ACMains
" Enter
Voltage (N-L1) 230V
Mumber of Phases 3-phase
Cos @ 1
Maximum Feed-in Power Clipping Mo

Nakon toga definira se potrosnja Consumption , Pritiskom na Add consumption,
otvara se padaju¢i meni.



Consumption

MAME

+! Add consumption vl

Load profiles / individual appliances

Manthly fannual consumption for net metering

Izabere se Load profiles / individual appliances

| otvori se :

L Mew - Delete

=¥ Load profiles (from measured values)

= Load profiles (from day profiles)

+#* Individual appliance

Izborom na tipku Load profiles (from measured values), otvori se izbornik te se
izabere odgovarajuci profil potrosnje.



L New - Delete

=¥ Load profiles (from measured values) L]
s 1-person household
s 2-person household with 2 children
w2 person household with one child
s 2-person household
+#* BDEW commerdial load profile (G1)
=4* BDEW load profile business (G2)
=#* BDEW load profile business (G3)
=4* BDEW load profile business (G4)
=#* BDEW load profile business (G5)
=4* BDEW load profile business (G&)
=#* BDEW load profile business (GO)
=4* BDEW load profile household (HO)
=#* BDEW load profile agriculture (LO)
=4* BDEW load profile agriculture (L 1)
=#* BDEW load profile agriculture (L2)
=* Brasi Centro Oeste
+&* Brasi Nordeste
=#* Brasi Norte
+4* Brasi Sudeste
=#* Brasi Sul
s godina
=#* Household, seasonal course comparable with =
+#* Household, load profile with high night proport
+4* Household, load profile with high summer prop
+#* Household, Load profile with high percentage
+#* Household, Load profile with low percentage o
+#* Household, load profile with low summer propa
+#* Household, Load profile with low percentage o
+#* Household, diurnal course comparable with stz
=4 Load profile with constant load
- Opterecenje kucanstva

e Potroénja "

Za karakteristi¢an slucaj izabran je profil 2 — person household with 2 children.

Dobiveni profil je slijedeci



Annual Energy Regirement 4308 E kih

[] Lastprofil um halbes Jahr verschicben

400 —
320+
S 240
£
-
=
2 180+
w
80—
u —
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec
Reference 2-person household with 2 children
Comment
Mumber of values 525600
Number of days 385
Yearly Energy Consumption 4308 kiwh
Last Update 25.10,2013, 0:00:00




3D planiranje
Izabere se krov s dvije strehe Building with Gabled Roof i upisu se vrijednosti.

Prozor se otvara dvoklikom na objekt i krov objekta.

Mode:Complex ~ Building 01

Storeys  AtticStoreys

Ground Floor E

s

Height: Depth:
6,000m | |= 12,000m

Options

V Adapt all to Floor Plan

Storeys
Position [x;y] Orientation
x = 0,000 m o= 180,00°

y = 0,000m

Mode:Complex ~ Building 01

Storeys  AtticStoreys

FT Indination changes...
! © Height ) Shitt

Attic Storeyl
vt
10,000m | %= | Shiftof Width:

Total Width: 0,000m | 55T ¥ Centered
11,00 m 11,00 m Roof Pitch, Left:
Depth: 90,00° | T

0,000m | W57 | Shiftof Depth:
4,500m | S5 [ Centered

Roof Pitch, In Front:
33,69° | Mo

Options
Note: you have entered roof overhangs. Check the
Roof Overhang overall dimensions of the affected roof areas!
Attic Storeys
Orientation
o= 180,00°




Isto tako napravi se 1 za pomo¢ni objekt (garazu).

Mode:Complex -« Building 02 2 ><

Storeys Attic Storeys

Ground Floor [~

| Insert | width:

2.000m o

Height: = Depth

4,000 m JJE 5,977 m o
Options

v Adapt all to Floor Plan

Position [x;v] Orientation

x = -14,000 m o= 180,00° @
w €
2 RSk Close

Mode:Complex - Buildihg o2

Storeys | Attic Storeys
Attic Storepl [+ | LoEminr @rEngEsaa:
© Hemhto sk
T | Shift of width:

0,000 m v W Centered

Roof Pitch, Left:
90,00 P P
Shift of Depth:

5,977 m e Centered

Roof Pitch, In Front:
5,00 b B

Cptons

Roof Overhang

Athic Storeys
Position [v] Orientation
% — | -14,000 m o — | 180,00°

y = 0,000 m

Nakon dizajniranja krovova na objektima potrebno je postaviti na krov dimnjak,
krovne prozore i sli¢ne stvari koje se mogu na¢i na krovu.

Klikom na Object view moze se krenuti s postavljanjem. Klikom na dimnjak
otvori se vrsta dimnjak kojeg se moZe izabrati 1 jednostavno se pozicionira na
krov.



P, Sy
_— 2,

R T T

Chimney 01

Refine Form
Bottom Surface Top Surface
Width:
. [0,500m e 0,

Depth: -
M. 0,500m S 0,300m

o, SR

™~ |0,000m

Chimney

Position [x;y]

x = 1,000 m

Sli¢no se radi 1 s krovnim prozorom.

Izabere se krovni prozor 1 prevuce se na krov.

1,000 m % S

1,800 m

Position [x;v]

x = 2,500m oK

= |1,6/m
y —

Prozor istih dimenzija jednostavno se kopira i pozicionira na Zeljeno mjesto.




O Edit "Skylight ...

1,000 m = o TR

Position [x;vy]
x = 7,500m

Prije postavljanja modula u okolini objekata treba postaviti moguca zasjenjenja
od drveca.

Izabere se Terrain View, te vrsta drveca i postavi se u okolini objekata. Klikom
na stablo mogu se mijenjati njegove dimenzije.

s —
? X

Deciducus Tree 01

Tree caown

Height: l: Height Tree:
.= 10,800 m - | EEEEE m

Diameter:
... <,000m

Tree trunk
Centre of Gravity [0..1]: Diameter:

T, .. (0,50 . ... 0,300m

Transmittance
Degrees

Dedduous Tree

Position [x;vy]

x = 6,000 m

y = 10,000 m

Moze izabrati 1 drugacija vrsta stabla.



. & Conifer 01

Tree cown

Height: Height Tree:
DR l* glooom 10,000 [y
Diameter:
Boa g 3,000m Tree trunk
Centre of Gravity [0..1]: Diameter:
S 10,20 - .. 0,300m

Transmittance

Degrees

Conifer

Position [x;vy]
x = -5,000m

y = 10,000 m
Close

Conifer 02

Tree crown
Height: Height Tree:

T e | 9,000 m 10,000 m

Diameter:

3,000 m Tree trunk

Centre of Grawvity [0..1]: Diameter:
=, (0,20 W ——— . 0,300m

Transmittance

Degrees

Paositon [;v]

M -15,000 m

v




Conifer 03

Tree crawn
Height: - Height Tree:
= |9,000m = | 10,000 m

Diameter:

T 3,000 m

Tree trunk
Centre of Grawvity [0..1]: Diameter:

e (0,20 e | 0,300 m

Transm ittance

Degrees

Position [x;v]
¥ =  -27,000m

-

Slijedece je postavljanje modula na krovove objekata. Izabere se Module
Coverage , zatim vrsta modula na Select / Edit Reference Module. Tada se
izabere New Module. Izabrani modul je LG Electronics Inc, LG350N1K-V5 i
klik na OK. Modul se moze postaviti horizontalno i vertikalno. Izabrano je
horizontalno. Ispunjavanje povrSine modulima, moZe se raditi pojedinac¢no,
grupno (Fill Area) ili automatski (Cover). Horizontalni i vertikalni razmak
izmedu modula je 2 cm.

Na krovu garaze pokazati ¢e se postavljanje FN modula na fiksne nosace
podesene pod odgovaraju¢im (optimalnim ) kutom za podrucje Osijeka.

Izabere se Module Mounting, zatim vrsta modula na New Assembbly System,
izabere se isti modul LG350N1K-V5, te se postavi horizontalno tako da ukupan
nagib bude 34°.



e Calculate relative Orientation

Input
Indination of Mounting Surface By 5,0°
Orientation of Mounting Surface oy  180,0°
Resulting Module Indination | 34,00°
Resulting Module Crientation | 180,00°
Results
Mount Angle By 29,0°
Orientation to Mounting Surface o, 0,0°
Please note:

A ball on the module surface would roll in the direction of the resulting
module orientation. In rolling, the ball leaves behind it a line on the module
surface. The ‘resulting module indlination’ is the angle between this line and
the horizontal plane.

Calculate relative Orientation

OK Cancel

Klikom na OK potvrduju se upisane vrijednosti. Tada se izabere broj
horizontalnih modula u redu u izborniku Number of horizontal Modules.
Pritiskom na tipku Cover the Mounting Surface, automatski se postave FN
moduli i po potrebi pozicioniraju.

Za odgovarajucu snagu instaliranih FN modula izabere se odgovarajuci
izmjenjivac (Inverter).

U Module Configuration izabere se druga ikonica Configure module areas
together te se oznace

Inverter

Eﬁ Configure module areas together
Building 01-Roof Area South

Building 02-Roof Area South




| klikom na Configure module areas together dobiva se slijedece:

Inverter

E;.“E Configure module areas together E‘E -;,3-1

¥ Building 01-Roof Area South + Building 02-Roof Area South

Klikom na New Inverter krece izbor izmjenjivaca. Stavi se kvacica u Polystring
Configuration i izabere se izmjenjivac po snazi FN elektrane. Moze se uzeti i
izmjenjiva¢ manje snage od ukupne snage elektrane.

= Suggest Configuration I Select Configuration
{using Selection) - Inverters: Suitable: 1 f Selection: 1 :

CHECK VALUES POWER.
' CONFIGURATION: Building 01-Roof Area South + Building 02-Roof Area South

INVERTER 1: Polystring Configuration

'l 1  x Fronius International - @ FRONIUS Symo 12,5-3-M ~ ¥ 4 12,6 kwp
D Power Optimizer
Type of Operation: MPP 1, MPP 2 ~

v MPP 1: |2  Strings x 12| Modulesin series ™ Building 01-Roof Area South  ~
+ Add Row

il MPP 2: |1 | Stringsx 12 Modulesinseries ™  Building 02-Roof Area South ™
+) Add Row

+) New Inverter

Module Areas: Configured
Building 01-Roof Area South| 24 x @@ LG350M1K-V5 = 84 kWwp 24 PV Modules
Building 02-Roof Area South | 12 x @ LG350M1K-V5 = 4,2 kWwp 12 PV Modules
Options: Check System

Configuration Limits

[ choose inverters only from Favorites

L2 (84 Cancel

Kada se ispod opcije Check pojave zelene kvacice izmjenjivac je pravilno
izabran.

Provjera izbora radi se na opciji Check System. Ukoliko su vrijednosti u
zelenom podrugju izmjenjivaé je pravilno izabran. Zuto podrudje je podrudje
tolerancije, dok crveno podrucje znaci da izmjenjivac¢ nije dobro izabran.



4~ Building 01-Roof A...
4« FROMIUS Symo 1...
v MPP 1
¥ MPP 2

Currentin A

Sizing Factor in %%

PV Generator Power in kWp
AC apparent power max. in kva

AC Active Power in kW {cos g = 1)

%]
wn

]
n

Legend:

L] Close
Cable Plan, shema spajanja kabela moze se raditi ru¢no i automatski.
Izbor kabela Izmjenjiva¢ (Inverter) — elektroenergetska mreza
AC Cable (FRONIUS Symo 12.5-3-M)
from meter to inverter (one-way) 15 m = |6mm2 ~ Copper ~
- bols i din th ) - -
;i';feurg;‘fm ols integrated in the Mame Info Symbal 5 Add NN
Circuit symbols after inverter Name T Symbol = Add <
Fuse Edi |:| W 1
Circuit Breaker B 25A _,j«_ X T




Izbor kabela na DC strani

DC topology per MPP tracker

Select MPP Tracker 1 ~
Mumber of strings in the PV array 2
Max. Mumber of Inputs on the Tracker [3
Connecting strings by using MNone ~

String Cables (MPP Tracker 1)

String Cable (2x Go-and-return) N m & |4mm?2 ~ Copper ~

Circuit symbols String Cable

Name Info Symbol o Add
DC topology per MPPtracker
Select MPP Tracker 2 ~
MNumber of strings in the PV array 1
Max, Mumber of Inputs an the Tracker [
Connecting strings by using MNone w
String Cables (MPP Tracker 2)
String Cable (1x Go-and-return) 20 m [& [4mm?2 w Copper w
Circuit symbals String Cable Name T Symbol = Add




Izgled sheme

Plans and parts list

Shema

Building 01-Roof Area South

(1) 2x20m
| g dm
(1)
10m .
Ld: = Pyt — ) lAC Mains
i/ I B2sA (230v,
Building 02-Roof Area South cosp =1)
(1) 1x20m
l Ax12 ‘ 4 mm?
Consumption
(4308 kwh,
10,0 kW)

gt

(i) bvertar Mo An ) PV Mt

p——
(1) 1 ok Mrasionl, FACHRLS Sy 12539, 125 b Buiing 01 et Arws Seuth 1)1 s b, LSO, 300 B o e -
T i S e 4

Crastation 150°, Inchrution 3¢

Company Type of System System Outpet | Supply/feed Phases
30, Grid-connected PV System with Blectrcal Appliances 126 Wwp Jphase
Created by Approved by Part Namber
Teie System Adcress Documert Type
Projektiranje SE Crrcut Disgram
Dute of Ise Sheet
10.3.2020. 1




Na izborniku Presentation daje se izvjeSée kompletne izvedene situacije, uz
naglasak da u ovom dijelu projektiranja nije obradena tehno-ekonomska
analiza pa te podatke iz izvjes¢a ne treba uzimati u obzir.

File Databases Options Language Help

(e 2 [ = @ o 5= %€ E| =

Presentation

QOptions Display

Document template:
Customer presentation

Language in document:
Hrvatska ~r

Further options
Prewview
1
- Show

Show automatically

= Print

Export

= Export
Fe Export

[1 open file after export




Vas fotonaponski sustav

Adresa instalacije

Osijek

Naslov projeita: Vielbeni prediolak
Br. ponude: 11

11.3.2020.

Stvoreno uz pomod PYUSOL premsium 2020 (RS)
PV Valantis Software GmbH




