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1. DOKUMENTACIJA

1.1. Izvadak iz sudskog registra
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1.2. RjeSenje o upisu u HKIE

ae

<

REPUBLIKA HRVATSKA
HRVATSKA KOMORA ARHITEKATA

INZENJERA U

Klasa:
Urbroj:
Zagreb,

GRADITELJSTVU

UP/1-310-34/01-01/1823
314-01-01-1
24_ prosinca 2001.

Na temelju Clanka 24. | clanka 26. stavka 2. Zakona o Hrvatskoj komori

arhitekata i inZenjera u graditeljstvu {("Narodne novine". br. 47/98), Statuta Hrvatske
komore arhitekata i inZenjera u graditeljstvu ("Narodne novine", br 40/99 i 112/99) i
Pravilnika o upisima u strukovne razrede Hrvatske komore arhitekata i inZenjera u

graditeljstvu,

a na temeliu Odluke Odbora za upis u Imenik oviastenih inZenjera

elektrotehnike od 17.12.2001. godine, koji je rieSavao po Zahtjevu za upis mr.sc
Stojkov Marinka, dipl.ing.el., SLAVONSKI BROD |, Viadimira Gortana 4, predsjednik
Hrvatske komore arhitekata i inZenjera u graditeljstvu donosi

RJESENJE

U Imenik ovlastenih inZenjera elektrotehnike upisuje se mr.sc
Stojkov Marinko , {JMBG 1811970302109), dipling.el., SLAVONSKI
BROD, pod rednim brojem 1823, s danom upisa 17.12.2001. godine.

Upisom u Imenik ovlastenih inZenjera elektrotehnike, mr.sc. Stojkov
Marinko, dipling.el., stjiece pravoc na uporabu strukovnog naziva
"ovlasteni inZenjer elektrotehnike” 1 pravo na obavljanje poslova
temeljem &lanka 25. Zakona o Hrvatsko] komon arhitekata i inZenjera u
graditeljstvu, a u svezi s clankom 4 stavkom 1. Statuta Hrvatske
komore arhitekata | inZenjera u graditeljstvu, te ostala prava i duZnosti
sukladno posebnim propisima

Ovlasteni inZenjer elekirotehnike stieée prave na “inZenjersku
iskaznicu" | "pecat".

Ovlasteni inZenjer elektrotehnike poslove iz toéke 2. ovoga rjegenja
duzan je obavljati stvarmo i stalno.

Ovilasteni inzenjer elektrotehnike duzan je placati Hrvatskoj komori
arhitekata i inZenjera u graditeljstvu élanarinu i ostala davanja koja
utvrde tijela Komore i Razreda.
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Obraziozenje

Mr.sc. Stojkov Marinko, dipl.ing.el., podnio Je Zahtjev za upis u Imenik
oviastenih inZenjera elektrotehnike.

Odbor za upise razreda inZenjera elektrotehnike proveo e na sjednici
odrzanoj 17.12 2001. godine postupak u povodu dostavijencg Zahtjeva, te je
temeljem Clanka 24. stavka 2. | ¢lanka 26. stavka 2 Zakona o Hrvatskoj komeri
arhitekata | inZenjera u graditeljstvu ("Narodne novine", br. 47/98), a u svezi s
€lankom 5. stavkom 4. i élankom 25, Statuta Hrvatske komere arhitekata i inZenjera u
graditeljstvu (“Narodne novine". br 40/98% | 112/99), donio Odluku o upisu
imenovancg u Imenik oviastenih inZenjera elektrotehnike. Predmetna Qdluka
dostavliena je struénoj sluzbi Komore na dovréetak postupka | na potpis predsjedniku
Komore

Ovlasteni inZenjer elektrotehnike maze obavljati poslove projektiranja
iili struénog nadzora u samostainoem uredu il u projektantskom drustvu, odnosno u
drugoj pravnoj osobi registriranoj za poslove projektiranja i/ili struénog nadzora.

Ovlasteni inZenjer elektrotehnike duzan je poslove projektiranja ifli
struénog nadzora obavljati stvarmo i stalno sukladno &anku 25. stavku 2. Zakona o
gradnji "Narodne novine", br. 52/99).

Upisom u Imenik ovladtenih inZenjera elektrotehnike imenovani |e
stekao prave na "peéat” | "inZenjersku iskaznicu" koje mu izdaje Hrvatska komora
arhitekata i inZenjera u araditeljstvu

Na temelju &lanka 141 stavka 1. tocke 1. Zakona 0 vpéem upravnom
postupku ("Narodne novine". br 53/81), predmet je rijesen po skracenom postupku.

Pouka o pravnom liieku

Protiv ovog Rjesenja Zalba nije dopustena, ali se moze pokrenuti
upravni spor podnosenjem tuzbe Upravnom sudu Republike Hrvatske, u roku od 30
dana od primitka ovog Rjesenja.

e~
lag, dipl.ing.geod

Dostaviti:

1. Marinko Stojkov, 35000 SLAVONSK| BROD. Viadimira Gortana 4
2. U Zbirku isprava Komore
3. Pismohrana Komore
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2. TEHNICKI OPIS

2.1. Opéenito

Investitor, KLINICKI BOLNICKI CENTAR OSIJEK iz Osijeka, Josipa Huttlera 4
ima namjeru izgraditi SUNCANU ELEKTRANU KBCO 1 na k.¢.br. 6686, k.0. Osijek.

Namjena gradevine je proizvodnja elektri¢ne energije za vlastite potrebe dok bi se viSak
predavao u distribucijsku niskonaponsku elektroenergetsku mrezu HEP-ODS-a. Ocekivana
godisnja proizvodnja elektri¢ne energije SUNCANE ELEKTRANE KBCO 1 je oko

117 MWh.

Vr$na snaga fotonaponskog polja iznosi 112,2 kW dok ¢e nazivna snaga elektrane iznositi
120 kW. Gradevina ¢e se nalaziti na ravhom krovu gradevine, a bit ¢e podijeljena u 2
fotonaponska niza. Fotonaponski niz ¢e biti postavljeni pod optimalnim godi$njim kutom za
lokaciju od 34 °. Azimut gradevine, a time i fotonaponskog polja iznosi 3 ° isto¢no, gdje je 0 ©
referenca prema jugu. Ukupna povrsina fotonaponskih modula iznosi 613 m? dok tlocrtna
povrsina koju fotonaponsko polje zauzima na krovu iznosi oko 508 m?. Skica postrojenja
dana je naslici 1.

Ovaj idejni elektrotehnicki projekt je izraden na temelju kopije katastarskog plana, zahtjeva
investitora te posebnih uvjeta, a u svrhu ishodenja prethodne elektroenergetske suglasnosti.

Slika 1. Sunéana elektrana KBCO 1 na krovu
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2.2. Tehnicki opis dimenzioniranog postrojenja

Fotonaponsko polje se sastoji od 374 fotonaponskih modula snage 300 W $to daje
ukupnu snagu od 112,2 kW na istosmjernoj strani sunc¢ane elektrane.

Predvideni fotonaponski moduli za formiranje fotonaponskog polja suncane elektrane su
SUNCECO SEM 300W-HE maksimalne snage 300 W ¢ije su tehni¢ke karakteristike dane u
tablici 1.

Tablica 1. Tehnicke karakteristike fotonaponskog modula SUNCECO SEM 300W-HE

SUNCECO SEM 300W-HE
Maksimalna snaga Pmax 300 W
Napon pri | Uwvpp 32,9 V
maksimalnoj snazi
Struja pri | Umpp 9,12 A
maksimalnoj snazi
Struja kratkog spoja Uoc 9,58 A
Napon praznog hoda | Isc 39,7 \Y
Ucinkovitost n 18,3 %
Maksimalni napon 1000 \
sustava
Dimenzije 1650 x 992 x 35 mm
Masa 18,5 kg
Radna temperatura -40 do +85 °C
Broj ¢elija 60 kom.

Fotonaponski moduli se spajaju u 2 fotonaponska niza (stringa) od kojih je svaki spojen na
jedan ulaz izmjenjivaca elektrane. Prvi fotonaponski niz se sastoji od 8 paralelno spojenih
grana od kojih svaka ima 22 serijski spojenih fotonaponskih modula. Drugi fotonaponski niz
se sastoji od 9 paralelno spojenih grana od kojih svaka ima 22 serijski spojenih fotonaponskih
modula. Prilikom dizajniranja vodeno je raCuna o rasponu tragaCa maksimalne snage
izmjenjivaca, nazivnoj ulaznoj struji izmjenjivaca, maksimalnom ulaznom naponu u
izmjenjivac te rasporedu fotonaponskih polja uz minimalno zasjenjenje modula

Predviden je izmjenjiva¢ SMA SUNNY TRIPOWER 60 nazivne snage 60 kW C¢ije su
tehnicke karakteristike dane u tablici 2.
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Tablica 2. Tehnicke karakteristike izmjenjivaca SMA SUNNY TRIPOWER 60

SMA SUNNY TRIPOWER 60

Ulazne veli¢ine
Maksimalni napon Ubc, max 1000 \
Nazivna struja po | Ipc, max 110 A
ulazu
Raspon rada tragaca 570 do 800 \/
maksimalne snage
(MPPT)
Maksimalna struja po | Isc, max 150 A
ulazu
Broj ulaza 1 kom.
Broj tragaca 1 kom.
maksimalne snage
(MPPT)

Izlazne veli¢ine
Nazivna snaga PAc, nom 60 kW
Nazivna struja lac, nom 87 A
Ukupno harmonijsko | THD <1 %
izobliCenje
Nazivni fazni / linijski | Uac, nom 230/400 \Y
napon
Nazivna frekvencija | from 50 Hz
Nazivni faktor snage | cose 1

Ucinkovitost
Maksimalna Nmax 98,8 %
ucinkovitost
Europska uc¢inkovitost | neur 98,3 %
Mehanicka svojstva

Dimenzije 570 x 740 x 306 mm
Masa 75 kg
Stupanj zastite IP65

Elektricna energije (istosmjerni napon 1 struja) generirana u fotonaponskim c¢elijama
(modulima) prenosi se posebnim istosmjernim vodi¢ima (kabelima) do razdjelnog ormarica
fotonaponskih modula, a zatim i do izmjenjivaca elektrane koji vrsi pretvorbu istosmjernog
napona i struje u izmjeni¢nu nazivnog mreznog napona i frekvencije. Iz izmjenjivaca se
izmjeni¢ni naponi i struje Salju do prikljuénog ormara instalacije objekta (glavni razvodni
ormar objekta) u kojem se izmedu ostalog nalazi i ¢etveropolni prekidaé koji sluzi isklju¢enju
elektrane u slucaju potrebe. Elektrana je opremljena svim potrebnim zastitnim uredajima od
nepovoljnih pogonskih prilika.
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Prikljucak suncane elektrane ¢e se odraditi u glavnom razvodnom ormaru gradevine na kojoj
je planirana montaza FN elektrane. Zgrada ¢e koristiti proizvedenu elektri¢nu energiju za
vlastite potrebe, a viSak elektricne energije ¢e se predavati u niskonaponsku distribucijsku
mrezu putem postoje¢eg napojnog kabela gradevine.

Fotonaponske module je potrebno uévrstiti na tipicnu montaznu podkonstrukciju za ravne
krovne povrsine. Medusobno uc¢vrséivanje fotonaponskih modula na $ine je potrebno izvesti s
posebnim stezaljkama za pri¢vrs¢ivanje fotonaponskih modula.

2.3. Shema montaZe fotonaponskih modula i izmjenjivaca

Tijekom rada elektrane mogu se javiti problemi na nekom nizu modula, spojnim
kabelima ili ostecenja nekog fotonaponskog modula kojeg treba zamijeniti. Upravo zbog
ovoga toga, ispravna i to¢na shema spajanja odnosno plan montaze ima vaznu ulogu. Nacelna
blok shema elektrane prikazana je na slici 2 dok je na slici 3 prikazana elektro shema
elektrane.

10
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Fotonaponsko polje 374
fotonaponskih modula
SUNCECO SEM 300W-HE

8 x 22 fotonaponskih modula
9 x 22 fotonaponskih modula

ED— Istosmjerni DC razvod

—~ 2 x izmjenjivaca elektrane
SMA SUNNY TRIPOWER 60

lzmjeni¢ni AC razvod

Distribucijska
niskonaponska | €———
mreza HEP ODS-a

Prikljuéni ormar
instalacije objekta

Slika 2. Nacdelna blok shema elektrane
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3.4. Tehnicki podaci predvidene opreme
Fotonaponski moduli SUNCECO SEM 300W-HE

@ sunceco SEM 290W/295W/300W HE

290 W - 300 W Mono-crystalline Solar Module

Enhanced Reliability and Power Output

« Higher power output: with passivated backside and BSF technology

« Excellent low light performance on cloudy days, mornings and
evenings

« High reliability, strict module BOM selection

Robust Design

« Strong anodized aluminum alloy frame

« Certified by TUV to withstand up to 2400 Pa wind load and up to
5400 Pa snow load

« Easyinstallation and minimal maintenance with compatibility to
industry standard inverters and mounting systems

Mechanical Characteristics

Certificates

Cell type Mono-crystalline
IR /j Cell Dimensions 156.75 x 156.75 mm
L] NS Cell Arrangement 60 (6 x 10)
N Weight 18.5kg
Eb. CE O
Module Dimensions 2090992 W3S mm
Intertek Safoty Class Il (also available: 1650 x 992 x 30 mm)
3.2 mm, high transmission,
Glass
tempered
Connector MC4 compatible
Warranty Cable Length 900 mm
10 Years: Manufacturing Warranty Cable Cross-section Size 4 mm?2
12 Years Warranty: 90% Power Output i
No. of Bypass Diodes 3/6

25 Years Warranty: 80% Power Output
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Electrical Characteristics

SOLAR CELLS MONO-CRYSTALLINE 156.75 x 156.75MM 60 PCS. (6x10) - 5 BUS BARS
Model SEM 290 HE SEM 295 HE SEM 300 HE
Performance at Standard Test Conditions (STC): 1000 W/m?, 25°C, AM 1.5, positive power tolerance 0/+3 %

Maximum Power (Pmax) 290 Wp 295 Wp 300 Wp
Operating Voltage (Vmpp) 324V 326V 329V
Operating Current (Impp) 8.96 A 9.05A 9.12A
Open-Circuit Voltage (Voc) 39.3V 39.5V 39.7V
Short-Circuit Current (Isc) 9.47A 9.52A 9.58A
Module Efficiency 17.7% 18.0 % 183 %
Performance at Nominal Operating Cell Temperature (NOCT) : 800 W/m?, 20°C, AM 1.5, wind speed 1m/s

Maximum Power (Pmax) 214 Wp 217 Wp 221 Wp
Operating Voltage (Vmpp) 29.9V 30.1V 30.3V
Operating Current (Impp) T.17TA 7.24A 7.30A
Open-Circuit Voltage (Voc) 36.3V 36.5V 36.7V
Short-Circuit Current (Isc) 7.65A 7.69A 7.74A
Temperature Coefficient

Temperature Coefficient at Pmax -0.39%/°C

Temperature Coefficient at Voc -0.30%/°C

Temperature Coefficient at Isc +0.05%/°C

Nominal Operating Cell Temperature 45+2°C

Operating conditions

Maximum System Voltage 1000V /DC (IEC)
Operating Temperature -40°Cto +85°C
Maximum Series Fuse 15A
Static Loading 5400 Pa
Conductivity at Ground <0.10
Resistance =100 MQ

Safety Class Il

|-V Curves at different irradiance I1-V Curves at different temperature

10 10

8

= B =
H 8 H
£ z £

3 a 3

2

0

0 10 20 30 40
Voltage [V] Voltage [V]
I 2o0ow/m: [ soow/m: [ coow/m: [l 40ow/m? | 200w/m? Wsc  lsoc W

Sunceco, Inc. | www.sunceco.com | email: info@sunceco.com < \%’ Su nceCO

14



http://www.sfsb.hr/

Sveucilise Josipa Jurja Strossmayera u Osijeku, Strojarski fakultet u Slavonskom Brodu

OIB: 65410788616, MBS: 050000714, MB: 3458091, Ziro racun: 2340009-1100171075

Trg 1.B. Mazurani¢ 2, 35000 Slavonski Brod; http://www.sfsb.hr,

Ovlasteni inzenjer elektrotehnike Prof. dr. sc. Marinko Stojkov

Tel.: 035 493 411, Fax.: 035 446 446, GSM: 091 446 0112, e-mail: mstojkov@sfsb.hr

Projektiranje, stru¢ni nadzor, izrada studija, tehni¢ka mjerenja i ispitivanja, revizija projekata i studija, izrada ekspertiza i konzalting

Naziv Gradevine: [dejni elektrotehnicki projekt suncane elektrane KBCO 1 Oznaka projekta: 4/3/19

Izmjenjivaé SMA SUNNY TRIPOWER 60

Efficient Reliable Flexible Innovative
* Maximum efficiency of 98.8% * Superior PV system availability with * DC input voltage of up to 1000 V * Cutting-edge system design
* Superior power density: 60-kW units * Flexible DC solutions with custo-
60 kW with only 75 kg of weight * SMA Inverter Manager as central mer-specific PV array combiner
control unit boxes

The Best of Two Worlds

The new Sunny Tripower 60 is part of an innovative global system solution for commercial and industrial PV systems. This solu-
tion combines the advantages of a decentralized system layout with the benefits of centralized inverter designs in order to get
the best of two worlds. High efficiency, flexible system design, easy installation, simple commissioning and low maintenance
requirements contribute decisively to reducing the operating costs for the entire system.
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SUNNY TRIPOWER 60

SYSTEM DIAGRAM

V STRINGS

Technical Data

Voltage supply

Input voltage

Power consumption

General data

Dimensions (W/H/D)

Weight

Maximum allowed number of inverters
Degree of protection

Mounfing

Operating temperature range

Relative humidity (non-condensing)
Interfaces

PC user interface

Sensor interface / protocol

Interface to inverter

Interface for external network / protocol
Interface to remote control

Certificates and approvals (more available upon request)

SMA Inverter Manager type designation
SMA Digital 1/O Box type designation

SMA Inverter Manager

9 to 36 Vde
<20wW

160 /125 / 49 mm (6.3 / 4.9 / 1.9 inches)
940 g (2 Ibs)
42
1P21
DIN top-hat rails or wall mounting
=40 °Cto +85 °C (-40° Fto +185° F)
5%1095%

LCS tool
RS485 / Modbus RTU for Sunspec Alliance compatible weather station
1 Ethernet port (RJ45)
1 Ethernet port (RJ45) / Modbus TCP, SunSpec Alliance
6 x Dl via external SMA Digital 1/0 Box

UL 508, UL 60950-1, CSA C22.2 No. 60950-1-07, EN 60950-1, EN 55022
Class A, EN 61000-3-2 Class D, EN 61000-3-3, EN 61000-6-4, EN 55024,
FCC Part 15, Sub-part B Class A

IM-20
IM-DIO-10
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Efficiency Curve
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Data at nominal conditions
Output power / Rated power Lastrevision: May 2018
Technical Data Sunny Tripower 60
Input (DC)
Max. generator power 90000 Wp
Rated power (DC) 61240 W
Max. input voltage 1000 V
MPP voltage range (at 400 Vac / 480 Vac) 570V 1o 800V / 685V to 800 V
Min. input voltage (at 400 Vac / 480 Vac) 565V / 680V
Start input voltage (at 400 Vac / 480 Vac) 600V /720V
Max. input current / max. shortcircuit current 110A /150 A
Number of independent MPP inputs/strings per MPP input 1/1 (split up in external combiner box)
Rated DC input voltage (at 400 Vac / 480 Vac) 630V / 710V
Output (AC)
Rated power at nominal voltage 60000 W
Max. apparent AC power 60000 VA
Max. reactive power 60000 Var
Nominal AC voltage 3 /PE, 400 Vto 480V, +10 %
AC voltage range 360 Vto 530V
AC power frequency/range il i i
Rated power frequency/rated grid vollage 50 Hz / 400V
Max. output current (at 400 Vac / 480 Vac) / rated output current 87A/72A/87A
Power factor at rated power / displ power factor adjustabl 1/ 0 overexcited to O underexcited
THD <1%
Feed-in phases/connection phases 373
Efficiency
Max. efficiency / Euro-eta / CEC at 400 Vac / CEC at 480 Vac 988%/983%/98.0%/985%
Protective devices
Input-side disconnection point 0
Ground fault monitoring/grid monitoring o/
Integrated DC surge arrester / AC surge arrester Type Il / type Il + Il (combined)
AC short<ircuit current capability / galvanically isolated o/
Allpole sensitive residualcurrent monitoring unit .
Protection class (as per IEC 62109:1) / overvoliage category (s per IEC 62109-1) 1/ AC: Ill; DC: I
General data
Dimensions (W/H/D) 570 /740 / 306 mm (22.4 / 29.1 / 12.0 inches)
Weight 75 kg (165.3 Ib)
Operating temperature range -25°Cto +60°C (-13°F 1o +140°F)
Noise emission, typical 58 dB(A)
Self-consumption (at night) <3W
Topology / cooling concept Transformerless / active
Degree of protection (according to IEC 60529 / UL 50E) 1P65 / NEMA 3R
Climatic category (as per I[EC 60721-3-4) 4K4H/4Z4/4B2/4S3/4M2/4C2
Max. permissible value for relative humidity (non-condensing) 95%
Features / function / accessories
DC connection / AC connection Screw terminal / screw terminal
Display Graphical
Data interface SunSpec Modbus TCP (via external SMA Inverter Manager)
Off-grid capable / PV-diesel capable -/e
Warranty: 5 /10 /15 / 20 years e/0/0/0
Cerlificates and approvals (more available upon request) ANRE 30, AS 4777, BDEW 2008, C10/11:2012**, CEl 0-16, DEWA 2015,
& EN 50438*, G59/3, IEC 60068-2-x, IEC 61727, IEC 62109-1/2, IEC 62116,
Posh el ohRlyial (alichaloppe) dies S NERATE LEY N° 20751, NBR16149, NEN EN 50438, NRS 097-2-1, PEA 2015,
** Resricted (Note Manufacturer's Declaration) R.D.661/2007, Res. n°7:2013, 514777, TORDA**, UTE C15-712-1, VDE 0126-1-1,
VDE-AR-N 4105**, VFR 2014

Type designation STP 60-10
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FLEXIBLE SYSTEM DESIGN
With Maximum Efficiency

The new SMA system solution consists of four components: highly efficient inverters, the flexible combiner boxes, the central SMA
Inverter Manager and the LCS commissioning tool. It is precisely this systemized approach that makes the Sunny Tripower 60 so
unique and guarantees a high level of performance along with maximum flexibility in system planning and design.

Sunny Tripower 60 inverters with impressive design
No other inverter weighing only 75 kg with an output of 60 kW offers this. With its compact design, the Sunny Tripower 60
requires little space, reduces on-site preparation work, simplifies installation and lowers maintenance costs.

Innovative system management with the SMA Inverter Manager

The SMA Inverter Manager is the central communications component and sole interface for controlling the entire system. It hand-
les all the important inverter and system management functions for up to 42 inverters in one system (up to 2.5 MW).

Based on Modbus TCP (SunSpec Alliance) Communication, it can be easily integrated into a larger communication system. Mo-
reover, the SMA Inverter Manager provides grid management functions and exchanges data with the grid operator.

Easy commissioning with the LCS commissioning tool

The specially developed LCS tool (Local Commissioning and Service) makes commissioning easy, saves time and reduces costs.
The inverter is configured by simply selecting the system-specific configuration files and then transmitting them to all inverters.
Furthermore, by reading the status, current values and incidents at the inverter level can make troubleshooting and bug-fixing
considerably easier.

rroes For curret nformation, please v wwew SIAA-Sokor com

External combiner box for flexible system design
The module strings are connected to the inverters using the external combiner boxes.* This allows the system to flexibly adapt
to various regional standards and the generator configuration. This new design decisively contributes to reducing system costs.

o fms without nofice. SMIA assumes o Bobityfor poggaphical o olber

of

Senny Tipowe one rgiskred Sodemorksof SWA Sokr Tcheckogy AG. Pised o FSC paper

*Different configurations can be delivered upon request

www.SMA-Solar.com SMA Solar Technology
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