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Poġtovane kolege i prijatelji, 
 

 
Zadovoljstvo nam je da moģemo, u ime Organizacionog odbora medjunarodne 
ekspertske konferencije, da pozdravimo najeminentnije struļnjake iz oblasti 
univerzitetskog obrazovanja niġkog univerziteta, kao i goste-predavaļe i da ih 
pozovemo da svojim aktivnim uļeġcem doprinesu razmeni iskustava i ideja i 
ostvarenju ciljeva konferencije. 
 
Uļesnici konferencije ĺe, kroz svoja izlaganja, osvetliti nova shvatanja, aktuelne 
teme i tendencije u neformalnom obrazovanju i time dati presek stanja u ovoj oblasti 
u niġkom regionu, uz osvrt na evropska dostignuĺa i naġe pozicioniranje u 
osavremenjivanju naġe edukacione ponude, kao potencijala za privlaļenje turista-
studenata u naġ grad. 
 
Cilj konferencije je i predstavljanje obrazovnih kurseva u oblasti novih tehnologija, 
koje joġ uvek nisu postale deo formalnog obrazovnog sistema, ali za njima postoji 
potreba kako na domaĺem tako i na trģiġtu regiona. 
 
Na konferenciji ĺe biti prezentovani planirani domaĺi, meĽunarodni i susedski 
edukacioni projekti, kao i moguĺe ideje i pravci za umreģavanje zajedniļke turistiļke 
ponude regiona. 
 
Koristimo priliku da ovim putem zahvalimo autorima i koautorima struļnih radova koji 
su svojim trudom doprineli izradi ovog zbornika radova. 
 
TakoĽe ģelimo da zahvalimo Kancelariji za lokalni ekonomski razvoj i projekte grada 
Niġa, generalnom sponzoru ove konferencije, koja je, uz Centar za permanentnu 
edukaciju, GraĽevinsko-arhitektonski fakultet Niġ, omoguĺila odrģavanje ove 
konferencije. 
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Prezentacija je realizovana za potrebe Turistiļke organizacije Niġ, a u skladu je sa Godiġnjim 

programom rada, sa finansijskim planom Turistiļke organizacije Niġ u 2020.godini. Grad Niġ 

je finansirao izradu dokumenta, a Prirodnomatematiļki fakultet u Niġu je odgovoran za 

sadrģinu dokumenta. 

Prostorni okvir: 

Å Niġavski okrug 

Å Pirotski okrug 

Å Jablaniļki okrug 

Å Topliļki okrug 

Å Pļinjski okrug 

Å Knjaģevac 

Å Park prirode Stara planina 

Å Soko-banja 

 

Studija sadrģi: 

Åanalizu stanja u sektoru turizma; 

ÅporeĦenje stanja turizma sa stanjem u identifikovanim zemljama u regionu 

Åanalize razvojnih dokumenata i sluģbenih politika republike srbije i u njima iskazanih 
razvojnih odreĽenja; 

Åocena izveġtaja meritornih internacionalnih institucija o stanju, pravcima i perspektivama 
razvoja ekonomije i turizma u juģnoj i istoļnoj Srbiji. 

JUĢNA I ISTOĻNA SRBIJA POSEDUJE ZNAĻAJAN ATRAKTIVAN POTENCIJAL 

¶ pravna regulativa daje okvir za savremenu i efikasnu organizaciju i razvoj turistiļke i sa 
njom povezane industrije;  
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¶ Turistiļki sektor - joġ nije ureĽen, upravljanje i marketing turizma imaju ozbiljan manjak 
kapaciteta, a  oklevalo se i u sprovodenju nuģnih javnih investicija, ġto je usporilo proces 
razvoja proizvoda i njihove komercijalizacije; 

 

¶ Negativne komponente razvoja - uglavnom proizlaze iz internih prepreka koje je nuģno 
otkloniti u kratkom roku. 

 

PERSPEKTIVE RAZVOJA: 

Å juģna i istocna srbija ï bice globalno prepoznata turistiļka destinacija kao Rezultat 
uspostavljenog sistema razvoja i odrģivog upravljanja resursima I Koordinaciji aktivnosti svih 
subjekata od znaļaja za razvoj turizma 

Å turizam i sa njime povezane delatnosti ce postati jedna od dominantnih privrednih Grana 
koja efikasno obezbeĽuje novu dodatu vrednost i odrģivo zapoġljavanje i bitno doprinosi 
lokalnom i regionalnom razvoju 

Å sektor turizma juģne i istocne Srbije ĺe biti u stanju da efikasno i fleksibilno usklaĽuje svoju 
ponudu sa savremenim trendovima na globalnom turistiļkom trģiġtu i ponudi autentiļna 
iskustva, doģivljaje i proizvode visokog kvaliteta, ġto ce, uz tradicionalno gostoprimstvo, biti 
osnova prepoznatljivosti u odnosu na konkurenciju 

Å turizam ĺe postati vodeĺi promoter imidģa jugo-istoļne Srbije u  

svetu kao moderne i za posete, odmor i poslovanje - poģeljne 

destinacije, ostvarujuĺi stalnu inovativnu funkciju u primeni 

savremenih standarda, novih tehnologija i zaġtiti prirode;  

Å svojim stalnim osavremenjavanjem, prihvatanjem i 

preuzimanjem globalnih standarda i modela poslovanja i 

upravljanja, turizam ĺe postati poģeljan sektor za zapoġljavanje 

i razvoj karijere, posebno za mlade; 

Å Posmatrani prostor ĺe na svetskoj lestvici konkurentnosti 

turizma postati visokorangirana i popularna destinacija. 

PRAVNA REGULATIVA I POLITIKA RAZVOJA: 

Å U skladu sa zakonom o turizmu razviti i uspostaviti poseban Sistem upravljanja turistiļkim 
podruļjima i uspostaviti Destinacijske menadģment organizacije (DMO) u turizmu juģne i 
istoļne Srbije,   

Å unaprediti institucionalnu saradnju sa svim javnim, nevladinim, druġtvenim organizacijama 
udruģenjima graĽana i nauļnim institucijama povezanim s turizmom,  

Å ukljucivanje inkluzivnog razvoja turizma u program rada Turistiļkih organizacija pod 
sloganom Ăturizam za sveò,  

Å uskladiti celovito regulisanje trgovine i drugih javnih sluģbi obzirom na interese i prioritete 
turistiļki aktivnih destinacija; 

CILJEVI BUDUĹEG RAZVOJA: 
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Å rast udela hotelskih i sliļnih ugostiteljskih objekata za smeġtaj u ukupnim smeġtajnim 
objektimana od 50%;  

Å dostizanje ukupne popunjenosti smeġtajnih kapaciteta (smeġtajnih jedinica) od 30%;  

Å poveĺanje jediniļne potroġnje turista (po noĺenju) za 50%;  

Å poveĺanje udela stranih noĺenja turista 

Å poveĺanje broja direktno zaposlenih u turizmu za najmanje 50% i poveĺanje broja 
zaposlenih u turizmu i komplementarnim delatnostima do tri puta;  

Å poveĺanje direktnih investicija. 
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PRIORITETNE AKTIVNOSTI: 

Å marketing/promocija;  

Å unapreĽenje turisticke infrastrukture i suprastrukture 

Å podrġka turistiļkim agencijamau oblasti receptivnog turizma;  

Å razvoj ONLINE rezervacionih sistema;  

Å izgradnja i ureĽenje atrakcija (npr. tematski parkovi, adrenalin sadrģaji i sl);  

Å konferencije i organizacije dogaĽaja 

Å razvoj DMO (destinacijska menadģment organizacija) 

Å razvoj i primena meĽunarodnih standarda kvaliteta 

Å aktivnosti istraģivanja, edukacije i treninga u turizmu; 

Å kreiranje regionalnih turistiļkih proizvoda;  

Å razvoj inovacija i preduzetniġtva u turizmu. 

 

Turistiļka organizacija Niġ poziva strateġke partnere da kroz projekte razvoja i promocije 
turizma u Niġu i na jugoistoku Srbije, obezbede razvoj i rast sopstvenog poslovanja i 

doprinesu odrģivom ekonomskom razvoju na jugoistoku srbije. 

Dobro doġli u Niġ, carski grad u srcu Balkana! 

WWW.VISITNIS.COM 

 

 

 

 

 

 

 

 

http://www.visitnis.com/
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2. MEDJUNARODNA I REGIONALNA SARADNJA KLASTERA I MSP NA 
PRIMERU NOVE EVROPSKE METODOLOGIJE ɀ OPEN HOUSE3 

 

 Biljana  Avramovi ç4 

 

Rezime: Nova  metodologija u razvoju, nazvana OPEN HOUSE, ima za cilj da razvije i 
primeni zajedniļku transparentnu metodologiju, koja ĺe dopuniti postojeĺe metodologije za 
ocenu projektovanja i izgradnje odrģivih gradjevina koristeĺi otvoreni pristup i zajedniļku 
tehniļku platformu. Metodologija se zasniva na na postojeĺim metodama za ocenu odrģive 
gradnje (BREEAM, DGNB, LEED,...), na postojeĺim Evropskim standardima (ISO TC 59/SC 
17, CEN/TC 350), EPBD Direktivi i njihovim  nacionalnim  transpozicijama i metodologijama 
za ocenu odrģivosti gradnje na medjunarodnom, evropskom i nacionalnom nivou.  

 

Kljuļne reļi: Ocena gradjevina, odrģiva gradnja, evropske norme, ekoloġka gradnja, 
energetska efikasnost, lokacija  

  

 

Summary: The overall objective of OPEN HOUSE is to develop and to implement a common 

European transparent building assessment methodology, complementing  the existing ones, 

for planning  and constructing sustainable buildings by means of an open approach and  

technical platform.  OPEN HOUSE will develop a transparent  approach able to emerge 

collectively  in an open way across the EU. This approach will be communicated to all 

stakeholders and their interaction and influence on the methodology will be assured in a 

transparent way. The baseline will be existing standards (both CEN/TC 350 and ISO 

TC59/SC17), the EPBD Directive and their  national transpositions and methodologies for 

assessing building sustainability at international, European, and national level. 

 

 Keywords: building assessment, sustainable building, European norms, ecologic building, 

energy efficiency, building location 
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1. UVOD   
 
Nauļni i tehniļki ciljevi  projekta OPEN HOUSE su bili: 

¶ Definisati OPEN HOUSE pristup: otvorena i transparentna Evropska platforma za 
odrģivu gradnju, 

¶ Promovisati OPEN HOUSE pristup i definisati mehanizme interakcije izmedju 
projekta i faktora odluļivanja, 

¶ Izgraditi OPEN HOUSE platformu: podrģati pan-Evropske napore za zajedniļki 
pogled na odrģivu gradnju, 

¶ Uļvrstiti naļin primene i ocene metodologije: izbor test-primera i mehanizama za 
donoġenje odluka, 

¶ Oceniti i poboljġati metodologiju koristeĺi rezultate test-primera i drugih sliļnih 
sluļajeva, kao i druge primedbe faktora odluļivanja, 

¶ Dalje ġirenje i koriġĺenje OPEN HOUSE metodologije. 
 
Osnove metodologije ļine sledeĺe ocene: 

¶ Ekoloġki kvalitet, 

¶ Socijalno-funkcionalni kvalitet, 

¶ Ekonomski kvalitet, 

¶ Tehniļke karakteristike, 

¶ Kvalitet procesa (projektovanja i gradnje), 

¶ Poloģaj zgrade (lokacija). 
 

Na OPEN HOUSE projektu je uļestvovalo  11 zemalja EU i zemlje zapadnog Balkana. 
Aktivan saradnik na projektu (FP7-ENV 2009) bio je Gradjevinski klaster ĂDundjerñ iz Niġa.  
 
Na osnovu izloģenog materijala formirani su nacrti programa nastave iz oblasi ocene 
kvaliteta zgrada. Nastava se moģe drģati na srpskom i engleskom jeziku, kako za domaĺe, 
tako i za inostrane polaznike. Predvidjeno je formiranje 7 jednosemestralnih predmeta na 
nivou bachelor i master, uz vrlo ġiroke moguĺnosti istraģivanja u oblasti, koja mogu dovesti 
do doktorskih studija. Projektom je obradjena metoda ocene zgrade i date osnove za izradu 
odgovarajuĺeg softvera, ġto ĺe biti sledeĺi zadatak u oblasti OPEN HOUSE. U ovom 
pregledu naglasak je dat na principe i metode procene kvaliteta zgrada, a posebna paģnja je 
obraĺena raspoloģivoj i koriġĺenoj literaturi za primenu metode. 
 
BREEAM REJTING poslovnih zgrada je najrasprostranjenije koriġĺeno sredstvo za 
preispitivanja i poboljġanje ekoloġkih performansi poslovnih zgrada. To je industrijski 
standard za merenje koliko je poslovna zgrada odrģiva i za istraģivanja uticaja zgrade na 
ģivotnu sredinu. Procena se moģe vrġiti i na novim i na postojeĺim poslovnim zgradama ï 
bilo da su prazne ili zauzete. 
 
Koji su glavni faktori u pravcu dobijanja BREEAM rejtinga? 
Å Dobri upravljaļki management zgrade 
Å Kako zgrada doprinosi zdravlju i dobrobiti zaposlenih 
Å Smanjenje emisije CO2 od graĽevinskih poslova i transporta do i od zgrade 
Å Mesto i pristup za osoblje 
Å Efikasnost u koriġĺenju vode (npr. toaleti niskog protoka vode), merenje vode, sistemi za 
detekciju curenja 
Å Upotreba materijala koji odgovorno koriste resurse, onih sa  niskom proizvodnom i 
eksploatacionom  potrosnjom energije i recikliranih materijala 
Å Najbolja upotreba lokacije zgrade i instalacija 
Å Minimiziranje zagaĽenja 
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Nivo do koga je ovo razmatrano, kao deo projekta zgrade, ĺe imati uticaj na to koliko ĺe 
visok BREEAM rejting biti dodeljen. 
 
LEED® standardi, predstavljaju  lidere u projektovanim standardima zaġtite ģivotne sredine, 
kao sertifikacioni program koji je osmiġljen 1994. od strane ameriļkog  Saveta Zelene 
gradnje (USGBC; osnovanog 1993.) da podstakne praksu odrģivog razvoja i dizajna putem 
alata i kriterijuma za merenje uļinka. To je "dobrovoljni, na konsenzusu zasnovan, sistem za 
trģiġnog rejtinga zgrada, baziran na postojeĺoj dokazanoj tehnologiji." USGBC je uspostavio 
standarde kako za novoizgradjene objekte i objekte opseģnog renoviranja, tako i za 
postojeĺe objekate.  
 
Pet kljuļnih oblasti, postavljenih od strane USGBC, koje su u fokusu paģnje, su "odrģivi 
razvoj zgrade, ġtednja vode, energetska efikasnost, izbor materijala i kvalitet ģivotne sredine 
u zatvorenom prostoru." 
 
1. Odrģivi razvoj  zgrade podrazumeva, kad god je to moguĺe, ponovnu upotrebu postojeĺih 
objekata i oļuvanje ģivotne sredine u okruģenju. Podstiļe se i ukljuļivanje zemljanih 
skloniġta, krovnih vrtova i sadnica ġirom i oko zgrada. 
 
2. Oļuvanje ļistote vode razliļitim sredstvima, ukljuļujuĺi ļiġĺenje i recikliranje otpadne 
(ranije koriġĺene) vode i instalacija od zgrade do zgrade slivnika  za kiġnicu. Praĺenje 
upotrebe vode i pribora. 
 
3. Energetska efikasnost se moģe poveĺati na razliļite naļine, na primer, orijentisanje 
zgrada da u potpunosti iskoriste sezonske promene u poloģaju sunca i koriġĺenjem 
raznovrsnih i regionalno odgovarajuĺih energenata, ġto ukljuļuje, zavisno od geografske 
lokacije,  solarnu energiju, energiju vetra, geotermalnu energiju, biomasu, vodu, ili prirodni 
gas. 
 
4. Najpoģeljnija materijali su oni koji su reciklirani ili obnovljivi  i oni koji  zahtevaju najmanje 
energije za proizvodnju. Idealno bi  bilo da su lokalnog porekla i bez ġtetnih hemikalija. Oni 
su napravljeni od nezagaĽenih sirovina i trajni su i mogu se reciklirati. 
 
5. Kvalitet ģivotne sredine zatvorenog prostora bavi se pitanjima koja utiļu na naļin kako se 
pojedinac oseĺa u prostoru i ukljuļuje funkcije kao ġto su kontrola prostora, ventilacije, 
kontrola temperature i upotreba materijala koji ne emituju toksiļne gasove. 

 
2.  OPEN HOUSE METODOLOGIJA 

 
Open House metodologija se bazira na oceni 6 osnovnih grupa inikatora (parametara): 
 

1. Kvalitet ģivotne sredine 
2. Socijalno - funkcionalni kvalitet 
3. Ekonomski kvalitet 
4. Tehniļke karakteristike 
5. Kvalitet procesa 
6. Lokacija 

 
Pri ocenjivanju se posebna paģnja posveĺuje ģivotnom ciklusu zgrade (Life Cycle 
Assessment): LCA rezultati zgrade koja se ocenjuje biĺe raļunati na standardizovan naļin i 
vrednovani ocenom pomoĺu benchmarkinga.  Cilj svih  LCA prouļavanja je da se analiziraju i 
docnije vrednuju performanse odgovarajuĺeg ñģivotnog ciklusaò zgrade, kao ġto je dato u 
nastavku. 
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EKOLOĠKI KVALITET (1) 

 
1 Kvalitet ģivotne sredine 
 
1.1 Potencijal globalnog zagrevanja (GWP)  
1.2 Potencijal uniġtavanja ozonskog omotaļa (ODP)  
1.3 Potencijal acidifikacije (Beta-AP)  
1.4 Potencijal eutrofikacije (EP)  
1.5 Potencijal kreiranja fotohemijski Ozona (POCP)  
1.6 Rizici od materijala  
1.7 Biodiverzitet i praznjenje staniġta  
1.8 Svetlosna zagaĽenja  
1.9 Zahtevi neobnovljive primarne energije (PEnr)  
1.10 Ukupni zahtevi primarne energije i procenat obnovljive primarne energije  
1.11 Vode i otpadne vode  
1.12 Koriġĺenje zemljiġta  
1.13 Otpad  
1.14 Energetska efikasnost opreme zgrada (liftovi, eskalatori i pokretne stepenice)  
 
Indikatori  1.1 do 1.5, 1.9 i 1.10 su bazirani na oceni ģivotnog ciklusa zgrade, LCA (Life Cycle 
Assessment). LCA ocene zgrade se izraļunavaju na standardizovan naļin i vrednuju se 
prema utvrdjenim reperima (tzv. benchmark). Indikatori su kvantitativni.  U saglasnosti sa 
standardima EN ISO 14040 i 14044, LCA ocenjivanje se vrġi u ļetiri koraka: definisanje cilja i 
obima istraģivanja,  inventar ï popis elemenata zgrade, ocena uticaja i interpretacija 
rezultata.  Delovi zgrade koji se ukljuļuju u ocenu su: 
 

1. Spoljni zidovi i zidovi podruma ukljuļujuĺi prozore i zaġtitne slojeve, 
2. Krov, 
3. Plafoni ukljuļujuĺi podove i podne prekrivaļe i  premaze, 
4. Podne ploļe ukljuļujuĺi podove, podni prekrivaļi; podne ploļe iznad 
vazduġnog sloja, 
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5. Temelji, 
6. Unutraġnji zidovi ukljuļujuĺi premaze i stubove, 
7. Vrata, 
8. Uredjaji za proizvodnju toplote. 

 
Za analizu faze koriġĺenja, treba postaviti sistem za konzumiranje i disipaciju, kao i za 
reparature. Podaci se uzimaju iz nacinalnih interpretacija EPDB (EU Energy Performance of 
Buildings Directive). Uredjaji za grejanje, kao i proraļun potrebne elektriļne energije se 
uzimaju iz odgovarajuĺih ESUCO (European Sustainable Construction Database) podataka. 
Za popravke treba kalkulacije praviti za sve materijale, ugradne komponente i povrġine sa 
servisnim ciklusom manjim od 50 godina. Izvor podataka je uputstvo za odrģivu gradnju 
(ĂGuideline for Sustainable Buildingñ) za gradjevinske materijale i VDI 2067 za opsluģivanje ï 
servise u zgradama. Za poslednju fazu ģivota zgrade (Ăend-of-life stageñ) treba napraviti plan 
recikliranja i odlaganja gradjevinskog materijala. Potrebno je izabrati jednu od opcija vezanu 
za ESUCO podatke: 
 

¶ Metali -> reciklaģa -> ñreciklaģni potencijal metalañ, 

¶ Mineralni gradjevinski materijali ->  reciklaģa -> Ăprerada gradjevinskog otpadañ, 

¶ Materijali sa toplotnom vrednoġĺu ->  termiļka reciklaģa -> odgovarajuĺa grupa 
materijala u ESUCO bazi, 

¶ Proizvodjaļi toplote  -> Set podataka u saglasnosti sa procesom proizvodnje, 

¶ Svi ostali materijali koji se mogu deponovati na mesta za otpad -> odlaganje na mesta 
za otpad -> odgovarajuĺi ESUCO podaci. 

 
Neki  indikatori koji se vrednuju imaju i pod-indikatore. Na primer, indikator 1.14, Energetska 
efikasnost opreme (liftovi, eskalatori i pokretne staze) , u skladu sa BREAM, imaju sledeĺe 
podindikatore: 
 

1.14.1 Projektovanje stepenica i rampa 
1.14.2 Dizajn lifta i njegova efikasnost 
1.14.3 Projektovani eskalator i njegova efikasnost 
1.14.4 Pokretne staze i njihova efikasnost 

 
Literatura (Indikator 1.1-1.5, 1.9-1.10) 

 
1. ISO 14040: 2009-11: Environmental management ς Life cycle assessment ς Principles and framework. 

International Organization for Standardization 
2. ISO 14044: 2006-10: Environmental management ς Life cycle assessment ς Principles and framework. 

International Organization for Standardization. 
3. FprEn 15978:2011: Sustainability of construction works ς Assessment of environmental performance 

of buildings ς Calculation method. European Committee for Standardization CEN. 
4. FprEn 15804:2010: Sustainability of construction works ς Environmental product declaration  - Core 

rules for the product category of construction products. European Committee for Standardization 
CEN. 

5. Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the 
promotion of the use of energy from renewable sources and amending and subsequently repealing 
Directives 2001/77/EC and 2003/30/EC. 

6. Kreißig, J., Binder, M. (2007): Methodische Grundlagen ς Ökobilanzbasierte Umweltindikatoren im 
Bauwesen. Methodenbericht zum BMVBS-tǊƻƧŜƪǘ α!ƪǘǳŜƭƛǎƛŜǊŜƴΣ CƻǊǘǎŎƘǊŜƛōŜƴ ǳƴŘ IŀǊƳƻƴƛǎƛŜǊŜƴ 
Ǿƻƴ .ŀǎƛǎŘŀǘŜƴ ŦǸǊ Řŀǎ ƴŀŎƘƘŀƭǘƛƎŜ .ŀǳŜƴά ό!½ млΦсΦло ς 06.119) Mai 2007, 
www.baufachinformation.de/literatur.isp 

7. United Nations (1998): Kyoto Protocol to the United Nations Framework Convention on Climate 
Change, 1998, http://unfccc.int/resource/docs/convkp/kpeng.pdf 

8. Bundesministerium für Verkehr, Bau- und Wohnungswesen: Guideline for Sustainable Building, 
Eigenverlag, 2001. 

http://www.baufachinformation.de/literatur.isp
http://unfccc.int/resource/docs/convkp/kpeng.pdf
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9. Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002 on the 
energy performance of buildings. 

10. VDI 2067: Economic Efficiency of building  
                installations ς Fundamentals and economic 

 calculation. Verein Deutscher Ingenieure, 2000. 

 
 

Literatura (Indikator 1.6)) 
 

11. http://ec.europa.eu/environment/chemicals/reach/reach_intro.htm 
12. http://www.hse.gov.uk/reach/ 
13. http://ec.europa.eu/consumers/safety/prod_legis/GPSD_en.pdf 
14. http://ec.europa.eu/legislation_summaries/consumers/consumer_information/121253_en.htm 
15. http://www.blauer-engel.de/en/index.php 
16. http://en.wikipedia.org/wiki/The_Blue_Angel 
17. http://www.nordic-ecolabel.org/ 
18. http://www.norden.org/en/nordic-council-of-ministers/councils-of-ministers/nordic-council-of-

ministers-for-the-environment-mr-m/nordic-ecolabel 
19. http://www.bambo-nature.com/nordic-swan-eco-label.html 
20. http://ecophon.com/ch/Technische-Eigenschaften/Ecophon-und-die-

Umwelt/Umweltvertraglichkeit/The-Nordic-Swan-Eco-label/ 
21. http://www.ecolabelindex.com/ecolabels/Pst=category=building_products 

 
 Literatura (Izvori podataka Indikator 1.7) 
 

22. BREEAM: LE 4 Mitigating Ecological Impact 

 
 Literatura (Izvori podataka Indikator 1.8) 
 

23. BREEAM Europe Commercial 2009 Assessor Manual  
24. LEED Reference Guide for Green Building Design and Construction 2009 Edition 
25. ANSI/ASHRAE/IESNA Standard 90.1-2007, Energy Standard for Buildings Except Residential Lighting, 

Section 9 (without amendments). 
26. Lighting for Exterior Environment RP-33-99, by the Outdoor Environment Lighting Commitee of 

Illuminating Engineering Society of north America (www.iesna.org) (IESNA, 1999) 
27. International Dark-Sky Association (www.darksky.org) 

  
 Literatura (Indikator 1.11) 
 

28. DGNB 14 ς Freshwater Demand  

 
Literatura (Indikator 1.12) 
 

1. DGNB 2009: 15 Space Demand 
29. BNB 2011: 1.2.4 Demand of Space 
30. http://www.nachhaltigesbauen.de 

 
Literatura (Indikator 1.13) 

 
31. BREEAM Wst 3 ς Recyclable Waste Storage and Wst 5 ς Composting  

 
Literatura (Indikator 1.14) 
 

32. VDI 4707. Guidelines on lifts energy efficiency. Association of German Engineers.  

http://ec.europa.eu/environment/chemicals/reach/reach_intro.htm
http://www.hse.gov.uk/reach/
http://ec.europa.eu/consumers/safety/prod_legis/GPSD_en.pdf
http://ec.europa.eu/legislation_summaries/consumers/consumer_information/121253_en.htm
http://www.blauer-engel.de/en/index.php
http://en.wikipedia.org/wiki/The_Blue_Angel
http://www.nordic-ecolabel.org/
http://www.norden.org/en/nordic-council-of-ministers/councils-of-ministers/nordic-council-of-ministers-for-the-environment-mr-m/nordic-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/councils-of-ministers/nordic-council-of-ministers-for-the-environment-mr-m/nordic-ecolabel
http://www.bambo-nature.com/nordic-swan-eco-label.html
http://ecophon.com/ch/Technische-Eigenschaften/Ecophon-und-die-Umwelt/Umweltvertraglichkeit/The-Nordic-Swan-Eco-label/
http://ecophon.com/ch/Technische-Eigenschaften/Ecophon-und-die-Umwelt/Umweltvertraglichkeit/The-Nordic-Swan-Eco-label/
http://www.ecolabelindex.com/ecolabels/Pst=category=building_products
http://www.iesna.org/
http://www.darksky.org/
http://www.nachhaltigesbauen.de/
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33. prEN ISO 25745: Energy performance of lifts and escalators (joint standardisation work between ISO 
and CEN). 

34. BREEM Europe Commercial 2009: Ene 8 ς Lifts , and Ene 9 ς Escalators and trawelling walkways. 

 
       SOCIJALNO-FUNKCIONALNI KVALITET (2) 
 
2.1 Pristupaļnost bez barijera 
2.2 Liļna bezbednost  i sigurnost korisnika  
2.3 Toplotni komfor  
2.4 Kvalitet unutraġnjeg  vazduha  
2.5 Kvalitet vode  
2.6 Akustiļna udobnost  
2.7 Vizuelni komfor  
2.8 Udobnost za rad 
2.9 Kvalitet usluge  
2.10 Elektromagnetna zagaĽenja  
2.11 Javna Pristupaļnost  
2.12 Buke od zgrada i lokacije gradiliġta 
2.13 Kvalitet dizajna i urbanog razvoja zgrade i lokacije  
2.14 Efikasnost povrġina  
2.15 Konverzija izvodljivosti  
2.16 Komfor za bicikle  
2.17 Odgovorno poreklo materijala 
2.18 Lokalni materijal  
 
 
EKONOMSKI  KVALITET (3) 
 
3.1  Troġkovi ģivotnog ciklusa zgrada (LCC) 
3.2  Stabilnost vrednosti zgrade 

 
 GraĽenje sa osvrtom na troġkove tokom eksplatacionog veka objekta 
 

      GraĽenje sa osvrtom na troġkove tokom eksploatacionog veka objekta je ekonomska metoda 
koja ima za cilj da pruģi informacije pri donoġenju odluka i da ukaģe na uġtede pri odabiru 
adekvatnog projektnog reġenja uljuļujuĺi cenu proizvoda, servisiranje, energetsku 
efikasnost. 

 Analizom troġkova eksploatacionog veka objekta treba uzeti u obzir troġkove koji treba da 
budu u skladu sam opisom i veliļinom objekta poznatim prilikom procene. Za potrebe ove 
analize proraļunski period je ograniļen na 50 godina. Poļetna investicija se razmatra kada 
se zgrada (ili neki drugi objekat) preda investitoru, spremnu za koriġĺenje. Ova cena 
ukljuļuje projekat objekta, sisteme, instalacije i komponente, prikljuļke sa dostavljaļima 
energenata i puġtanje u rad. To su troġkovi koje se prezentuju investitoru. 

 
3.1 Troġkovi ģivotnog ciklusa zgrada (LCC) 

 
a. Proraļuni troġkova za razliļite faze ģivotnog ciklusa 

 
Obavljanje proraļuna za razliļite faze ģivotnog ciklusa podrazumeva bodovanje po sledeĺem 
principu: 
 
Faza 1      Konstrukcija i materijali  30 poena 
Faza 2a    Operativni troġkovi             5 poena 
Faza 2b    Troġkovi energenata      20 poena 
Faza 2c     Potroġnja vode           10 poena 
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Faza 3       Demontaģa ili ruġenje     5 poena 
 
b. Izbor opreme 

 
Procena je bazirana na ispunjenje sledeĺih 5 zahteva: 

¶ Izbor opreme 

¶ Naļin odrģavanja 

¶ Kvalitet materijala 

¶ Adaptiranje na unutraġnje/spoljaġnje uticaje 

¶ Koriġĺenje (edukacijaé) 
 
     Izbor opreme                            Poeni 
 

Svih pet uslova su zadovoljeni 15 
Ļetiri od pet uslova je zadovoljeno 12 
Tri od pet uslova je zadovoljeno   9 
Dva od pet uslova je zadovoljeno   6 
Jedan od pet uslova je zadovoljen   3 
 
c. Tip podataka koriġĺen za procenu 

 
Tip podataka koriġĺen za procenu Poeni 
 

Specifiļni podaci                          15 
Opġti podaci                          10 

 
d. Analiza osetljivosti 

 
Analiza osetljivosti energije pokazuje uticaj prilikom poveĺanja troġkova energija od 10% do 
20% zbog dodatnih uslova (ili fleksibilnosti). 
Prilog:    Obiļno se za proraļunsku temperaturu prostorije usvaja 19°C. U realnim uslovima, 
potroġaļi mogu poveĺavati temperaturu u prostorijama do 23°C, ġto za posledicu ima 
poveĺanje troġkova od 10% do 30%. 
TakoĽe, treba se pokazati uticaj promene ģivotnih troġkova i cene opreme. 
Procena pokazatelja je bazirana na proveri sledeĺih uslova: 

¶ Stabilnost troġkova energije povezanih sa temperaturnim uslovima i varijacijama u 
potroġnji energije 

¶ Stabilnosti ģivotnih troġkova 

¶ Stabilnost valute 
 
     Analiza osetljivosti                               Poeni 
 

Sve tri analize osetljivosti su izvrġene 100 
Dve od tri analize osetljivosti su izvrġene  75 
Jedna od tri analite osetljivosti je izvrġena  50 
Nijedna analiza osetljivosti nije izvrġena    0 
 
Literatura (Indikator 3.1) 

 
35. VDI 2067 : Economic efficiency of building installations ς Fundamentals for economic calculation 
36. EN 15459 : Energy performance of buildings ς Economic evaluation procedure for energy systems in  

buildings 
37. EN ISO 15686-5 : Buildings and constructed assets τ Service life planning - Part 5: Life cycle costing 
38. EN ISO 15686-9 ς Buildings and constructed assets ς Part 8 Reference service life and service life 

information 
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3.2  stabilnost vrednosti zgrade 
 

e. Fleksibilnost i moguĺnosti adaptacije zgrada 
 

Ovaj pokazatelj sadrģi informacije o: 

¶ Modularnosti i fleksibilnosti objekata: proġirivanju objekta, oslonaca, noseĺoj strukturi, 
instalacijama, snabdevanju energentima, zagrevanju, ventilaciji, hlaĽenju, vodovodnoj 
i kanalizacionoj mreģi 

¶ Fleksibilnosti koriġĺenja 

¶ Prilagodljivost korisnicima 

¶ Efikasnost povrġina 
Procena je bazirana na ispunjenosti sledeĺih uslova: 

¶ Prohodnost za osobe sa invaliditetom 

¶ Efikasnost povrġina 

¶ Moguĺnost reorganizacije 
 
Fleksibilnost i moguĺnost adaptacije zgrada Poeni 
Ako je rezultat tri indikatora veĺi od 50 poena, merodavni rezultat je srednja 
vrednost tri indikatora 

50-100 

Ako je rezultat jednog indikatora manji od 50 poena, merodavni rezultat je 
srednja vrednost tri indikatoda, ali ne veĺi od 50 poena 

10-50 

Ako je rezultat jednog indikatora manji od 10 poena, merodavni rezultat je 
srednja vrednost tri indikatora, ali ne veĺi od 10 poena 

0-10 

 
f. Energetska zavisnost i zavisnost od vode 

 
Ovaj pokazatelj obuhvata informacije o: 

¶ Potraģnji za energijom i proizvodnjom 

¶ Potroġnji vode i odlaganju otpadnih voda 
 

Energetska zavisnost i zavisnost od vode Poeni 

Ako je rezultat tri indikatora veĺi od 50 poena, merodavni rezultat je srednja 
vrednost tri indikatora 

50-100 

Ako je rezultat jednog indikatora manji od 50 poena, merodavni rezultat je 
srednja vrednost tri indikatora, ali ne veĺi od 50 poena 

10-50 

Ako je rezultat jednog indikatora manji od 10 poena, merodavni rezultat je 
srednja vrednost tri indikatora, ali ne veĺi od 10 poena 

0-10 

 
Literatura (Indikator 3.2) 
 

39. Meins, Wallbaum et al. (2010). Sustainability and property valuation: a risk-based approach. Building 
Research & Information. Building Research & Information 2010, 38(3), 281-301. 

40. Upgrading the flexibility of buildings, Rob P. Geraedts, CIB World Congress, April 2001.  
41. Recommendation SIA 112/1, 2004: Sustainable Building ςBuilding Construction; Swiss Society of  

Engineers and Architects. 
42. Six steps resulting in a flexibility index of the building. Source: LEnSE: Methodology Development 

towards a Label for Environmental, Social and Economic Buildings, Indicator: Increase Ease of Building 
Adaptability. 
 

Izrazi znaļajni za prevod napred navedene literature tokom ocenjivanja su: 
 

¶  Building Extensions: Ease with which a building can be extended, both vertically and 
horizontally. 
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¶ Support and infill: Adaptability can only be achieved when a distinction is made 
between support and infill. The technical and functional lifetime of technical 
installations, building  structure, carpentry, internal walls, etc. all differ. 

¶ Bearing structure: Both the horizontal grid of supporting members as well as the floor 
height  determine the different functionalities that can be incorporated 

¶ Building envelope: The buildings are designed so that the following changes are 
easily achieved, without the need to alter the building structure or causing large scale 
disruption. 

¶ Technical installations: Building services are of increasing importance in building 
construction and are often 1/3 of the total building cost. Unfortunately, replacing or 
changing technical installations that have a shorter lifetime is often difficult. 

¶ Infill: Interior walls, suspended ceilings, doors, furniture, carpet, etc. often require 
removal when re-arranging the interior of a building. These changes should take 
place with the least disruption and damage to the bearing structure or remaining 
components as possible. 

 
TEHNIĻKE KARAKTERISTIKE (4) 
 
4.1  Zaġtita od poģara  
4.2  Trajnost i robustnost konstrukcije 
4.3  Ļiġĺenje i odrģavanje  
4.4  Otpornost na kiġu, oluje, visoke vode i zemljotres  
4.5  Zaġtita od buke  
4.6  Kvalitet omotaļa zgrade  
4.7 Jednostavnost ruġenja, reciklaģe i demontaģe 
 
Literatura (Indikator 4.1) 

 
43. DIN EN 15269-н ά9ȄǘŜƴŘŜŘ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘŜǎǘ ǊŜǎǳƭǘǎ ŦƻǊ ǘƘŜ ŦƛǊŜ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘκƻǊ ǎƳƻƪŜ ŎƻƴǘǊƻƭ ŦƻǊ 

door, shuter  and openable window assemblies, including their elements of building hardware ς Part 
2: fire resistance of hinged and pivoted steel doorsets, German version prEN 15269 ς нΥнллфέΤ 
http://www.neubau.din.de/ 

44. 9b морлм άCƛǊŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻŘǳŎǘǎ ŀƴŘ ōǳƛƭŘƛƴƎ ŜƭŜƳŜƴǘǎέΣ tŀǊǘ мΥ нллтΣ 
Classification using data from reaction to fire tests; German version EN 13501-1:2007 + A1:2009; 
http://www.beuth.de/langanzeige/DIN-EN-13501-1/de/117205992.html; Part 2:2007, Classification 
using data from reaction to fire test, excluding ventilation services; German version EN 13501-
2:2007+A1:2009: http://www.beuth.de/langanzeige/DIN-EN-13501-2/de/117206020.html; Part 
3:2005, Classification using data from fire resistance tests on products and elements used in building 
service installations: fire resisting ducts and fire dampers; German version EN 13501-3:2005+A1:2009: 
http://www.beuth.de/langanzeige/DIN-EN-13501-3/de/117237246.html 

45. 9b мсоп άCƛǊŜ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ǎƳƻƪŜ ŎƻƴǘǊƻƭ ǘŜǎǘǎ ŦƻǊ ŘƻƻǊ ŀƴŘ ǎƘǳǘǘŜǊ ŀǎǎŜƳōƭƛŜǎΣ ƻǇŜƴŀōƭŜ ǿƛƴŘƻǿǎ 
ŀƴŘ ŜƭŜƳŜƴǘǎ ƻŦ ōǳƛƭŘƛƴƎ ƘŀǊŘǿŀǊŜέΣ tŀǊǘ мΥнлллΣ CƛǊŜ ǊŜǎƛǎǘŀƴŎŜ ŦƻǊ ŘƻƻǊ ŀƴŘ ǎƘǳǘǘŜǊ ŀǎǎŜƳōƭƛŜs and  
openable windows, Part 2:2008, Fire resistance characterisation test  for elements of building 
hardware, Part 3:2004, Smokecontrol test for door and shutter assemblies.  

 
Literatura (Indikator  4.2) 

 
46. COST Action TU0601 Robustness of Structures, STRUCTURAL ROBUSTNESS  DESIGN FOR PRACTISING 

ENGINEERS 
 

Literatura (Indikator 4.3) 
 

47. DGNB - 40 Ease of cleaning and maintenance 
48. BNB 2011 - 413 Cleaning and Maintenance 

 

http://www.neubau.din.de/
http://www.beuth.de/langanzeige/DIN-EN-13501-1/de/117205992.html
http://www.beuth.de/langanzeige/DIN-EN-13501-2/de/117206020.html
http://www.beuth.de/langanzeige/DIN-EN-13501-3/de/117237246.html
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Literatura (Indikator 4.5) 
 

49. DIN 4109:1989 
50. DIN 4109/Supplement 2 

 
Literatura (Indikator 4.6) 

 
51. EN ISO 6946 
52. EN ISO 10211 
53. EN ISO 13788 
54. EN 12207 
55. EN 15026 
56. EN 13829: 2001-02 (Procedure A) 

 
  

Literatura (Indikator 4.7) 
 

57. Council Directive 89/106/EEC of 29 September 2003 on the approximation of laws and regulations of 
the Member States:     http://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1989L0106:20031120:en:PDF 

58. Regulation on the protection from hazardous substances of 23 December 2004 adapted to the 
Directive 98/24/EC: http://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31998L0024:EN:HTML. 

59. Regulation on Implementation of Directive 2002/44/EC (http://eurlex. 
europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2002:177:0013:0019:EN:PDF) and Directive 2003/10/EC 
(http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:042:0038:0044:EN:PDF) on the 
protection of workers against risks from noise and vibrations of 6 March 2007. 

 

 KVALITET PROCESA (5) 
 
5.1 Kvalitet pripreme projektovanja  
5.2 Integrisano projektovanje  
5.3 Optimizacija i kompleksni pristup projektovanju  
5.4 Dokaz o odrģivosti tokom izrade tendera i dodele posla   
5.5 Uticaj lokacije gradnje na proces gradnje  
5.6 Kvalitet izvodjaļa-podizvodjaļa / Predkvalifikacija i reference   
5.7 Garancija kvaliteta izvedenih radova 
5.8 Tehniļki prijem, upotrebna dozvola, puġtanje u rad  
5.9 Monitoring, koriġĺenje i funkcionisanje objekta 
 

5.1  Kvalitet pripreme projektovanja 
 

Odrģivost zgrada poļinje u ranim fazama projektovanja. Poboljġanje odrģivosti 
zgrada mora poļeti veĺ u fazi razrade ideje, zato ġto razvoj projekta i moguĺnost optimizacije 
u toku idejnog projekta za odrģive zgrade je velika i troġkovi izmena elemenata na zgradi i 
konstrukciji su mali. 
 
 
 

60. Literatura (Indikator 5.1) 
 

61. DGNB International  Criterion 43: Quality of project preparation 
62. BNB: Bewertungssystem Nachhaltiges Bauen (Germany), Criterion 5.1.1: Projektvorbereitung, 

www.nachhaltigesbauen.de/fileadmin/pdf/BNB_Steckbriefe_Buero_Neubau/aktuell/BNB_BN_511.pdf 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1989L0106:20031120:en:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1989L0106:20031120:en:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31998L0024:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31998L0024:EN:HTML
http://eurlex/
http://eurlex/
http://www.nachhaltigesbauen.de/fileadmin/pdf/BNB_Steckbriefe_Buero_Neubau/aktuell/BNB_BN_511.pdf
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63. Demand planning: ISO 9699: 1994 "Performance standards in building -Checklist for briefing - Contents 
of brief for building design 

64. Agreement on objectives: SIA 112-1, www.eco-bau.ch/resources/uploads/SIA_112-1_2005_d-
Auszug.pdf 

65. Annex 1 of the BMVBS Guide, 
www.nachhaltigesbauen.de/fileadmin/pdf/PDF_Leitfaden_Nachhaltiges_Bauen/Anlage_1.pdf 

66. Architectural competition: UIA guide on international competitions: www.uia-
architectes.org/texte/england/Menu-7/UIAguideIC.html 

 
5.2 Integralno planiranje (DGNB, LEED, BREEM) 
 

Uļeġĺe projektana razliļitih profila i uļeġĺe zainteresovanih strana, poļinje u ranoj 
fazi projektovanja.  

Integrisano planiranje pokriva celokupan eksploatacioni vek zgrade; od ranih idejnih 
projekata do ruġenja/demontaģe zgrade. Realizacija odrģivih zgrada zahteva poboljġanje 
kvaliteta planiranja kao i optimizacije procesa planiranja. Stoga, neophodan je 
multidisciplinarni projektni tim kao i dobra komunikacija i interakcija izmeĽu svih uļesnika 
projektovanja. Ovo moģe biti dostignuto koriġĺenjem metode participacije. 

Participacija podrazumeva blisku saradnju sa razliļitim ciljnim grupama i lokalnom 
zajednicom veĺ u ranoj fazi projektovanja. Multidisciplinarni tim razmatra zahteve buduļih 
korisnika i drugih relevantnih zainteresovanih strana u ranom procesu projektovanja i razvoja 
integrisanog koncepta sa sveobuhvatnom strategijom odrģivosti da bi smanjili potroġnju 
energije i zagaĽivanje ģivotne okoline. Participacija buduĺih korisnika zgrade i drugih 
zainteresovanih strana, projektanata i planera dovode do odrģivosti i funkcionalnosti zgrade. 
Ove aktivnosti ogledaju se u socijalnim, ekoloġkim kao i ekonomskim olakġicama. 
 
Literatura (Indikator 5.2)   
 

67. Switzerland 

¶ Recommendation SIA 112/1, 2004: Sustainable Building ςBuilding Construction; Swiss Society 
of Engineers and Architects 

68. Germany 

¶ ά.ǸǊƻƎŜōŅǳŘŜ mit ½ǳƪǳƴŦǘέΣ ¢«±-Verlag 

¶ HOAI § 15, WPH 2 to 5 and WPH 8 

¶ Architektengesetz der einzelnen Länder sowie Satzungen der Architekten- und 
LƴƎŜƴƛŜǳǊǎƪŀƳƳŜǊƴҍ ǿǿǿΦǇŀǊǘƛȊƛǇŀǘƛƻƴΦŀǘκƘŀƴŘōǳŎƘ-oeffbet.html 

69. UK 

¶ National Charrette Institute (www.charretteinstitute.org) 
Non-profit educational institution that help communities achieve healthy transformation   
through collaborative planning processes that harnesses the talents and energies of all  
interested parties to create and support a buildable plan. 

¶ Planning for Real (www.nifonline.org.uk) 
Is a participative planning initiative. 

¶ For a guide to neighbourhood renewal and various resources see: www.renewal.net 

¶ Design Quality Indicator (www.dqi.org.uk) 

¶ Method to assess the design quality of buildings. 

¶ Commission for Architecture and the Built Environment (www.cabe.org.uk) 

70. USA 
¶ ANSI/MTS 1.0 Whole Systems Integrated Process Guide (WSIP)-2007 for Sustainable Buildings & 

Communities©". 

¶ Draft ANSI/MTS 2.0 Integrative Process Standard for Design and Construction of Sustainable 

¶ Buildings and Communities (this document is intended as an updated improvement to Version 
1.0 above.) 

71. Potential Technologies & Strategies (LEED 2012) 

http://www.eco-bau.ch/resources/uploads/SIA_112-1_2005_d-Auszug.pdf
http://www.eco-bau.ch/resources/uploads/SIA_112-1_2005_d-Auszug.pdf
http://www.nachhaltigesbauen.de/fileadmin/pdf/PDF_Leitfaden_Nachhaltiges_Bauen/Anlage_1.pdf
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¶ Reinforce corporate/institutional commitments to environmental health and community 
responsibility. 

¶ Use cross discipline design, decision-making, and charrettes. Use goal-setting workshops and 
build a team approach to the project. 

¶ Prepare checklists for points and strategies prior to beginning the design process; refer to the 
checklist at milestones during the design process. 

¶ Engage owner, staff, contractors, user groups and community groups, educating them on the 
benefits of green design and bringing them into the design process at key points in the decision-
making  process. 

¶ Participate in peer-to-peer information exchange and problem solving. 

¶ Consider performance-based incentives in professional contracts that reward achievement of 
Integrative Design Goals and Project Vision. 

¶ Contractually apportion professional fees to create specific line items for the Integrative Design 
Charrette and subsequent monitoring and follow-up meetings. 

¶ Consider seeking foundation support for integrative design initiatives. 

 
5.3 Optimizacija i kompleksnost pristupu projektovanja (DGNB-BNB) 
 

Projektovanje odrģive zgrade zahteva kompleksan pristup pri odreĽivanju ciljeva. 
Kreiranje koncepta ukljuļuje ekoloġke, ekonomske, socioloġko-kulturoloġke, funkcionalne i 
tehniļke aspekte. Potrebno je konzistentno, sistematsko razmatranje odrģivosti u pogledu 
konstrukcije zgrade i menadģmenta. 

Optimizacija procesa planiranja je veoma vaģna za poboljġanje odrģivosti zgrade. 
Ovo mora poļeti joġ u fazi projektovanja, zato ġto su u toj fazi projektovanja, 

moguĺnosti optimizacije odrģivih zgrada velike i uticaj promena na cenu zgrade i konstrukcije 
je mali. 

 
Literatura (Indikator 5.3) 

 
72. DGNB International,  Criterion 45: Optimisation and complexity of planning method 
73. BNB: Bewertungssystem Nachhaltiges Bauen (Germany), Criterion 5.1.3: Komplexität und Optimierung 

der Planung, 
http://www.nachhaltigesbauen.de/fileadmin/pdf/BNB_Steckbriefe_Buero_Neubau/aktuell/BNB_BN_
513.pdf 

74.  Council Directive 92/57/EEC of 24 June 1992 on the implementation of minimum safety and health 
requirements at temporary or mobile constructions sites (eighth individual Directive within the 
meaning  of Article 16 (1) of Directive 89/391/EEC) 

75. Construction Design and Management Regulations (UK)  
76. Contents of the French Global (PGCSPS) and Particular (PPSPS) Health and Safety Plan 

 
5.4  Dokaz odrģivosti tokom formiranja ponude  i poveravanja posla 
 
Joġ tokom formiranja ponude (tendera) potrebno je razmotriti sve aspekte odrģivosti. 
Integraciju svih aspekata odrģivosti potrebno je zadrģati i u fazi dodele posla.  
 
Literatura (Indikator  5.4) 

 
77. DGNB - 46 Evidence of sustainable aspects in call for and awarding of tenders 
78.  BNB - 5.1.4 Sustainablity Issues in Tender and Placing  

http://www.nachhaltigesbauen.de/fileadmin/pdf/BNB_Steckbriefe_Buero_Neubau/aktuell/BNB_BN_
514.pdf (in German) 
 
 
 

   5.5   Uticaj gradiliġta/ procesa gradnje 

http://www.nachhaltigesbauen.de/fileadmin/pdf/BNB_Steckbriefe_Buero_Neubau/aktuell/BNB_BN_513.pdf
http://www.nachhaltigesbauen.de/fileadmin/pdf/BNB_Steckbriefe_Buero_Neubau/aktuell/BNB_BN_513.pdf
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Uticaj gradiliġta na okolinu treba minimizirati uz  istovremenu brigu o zdravlju svih 

uļesnika. Interesantni su pod-indikatori, koji se procenjuju.  

 
1.5.1 Smanjenje otpada na gradiliġtu i recikliranje 
1.5.2 Smanjenje buke na gradiliġtu 
1.5.3 Smanjenje praġine ne gradiliġtu 
1.5.4 Zaġtita prirodne okoline na i oko gradiliġta 

 
Ocena se vrġi na sledeĺi naļin: 
 
Zaġtita prirodne okoline na gradiliġtu Poeni 

U dokumentima poziva za tender i ponude izriļito je uzeto u obzir zaġtita 
prirodne okoline. Preduzeti su koraci da se osigura da drveĺe, vode i zemljiġte 
budu zaġtiĺeni od hemijskih zagaĽivaļa ili ġtetnog mehaniļkog uticaja. 
Dokumentacija menadģmenta gradiliġta  potvrĽuje zaġtitnu ģivotne okoline tokom 
izgradnje objekta. 

100 

U dokumentima poziva za tender i ponude izriļito je uzeta u obzir zaġtita 
prirodne okoline. Preduzeti su koraci da se osigura da drveĺe, vode i zemljiġte 
budu zaġtiĺeni od hemijskih zagaĽivaļa. Dokumentacija menadģmenta gradiliġta  
potvrĽuje zaġtitu ģivotne okoline tokom izgradnje objekta. 

50 

U dokumentima poziva za tender i ponude izriļito je uzeto u obzir zaġtita 
prirodne okoline. Preduzeti su koraci da se osigura da drveĺe, vode i zemljiġte 
budu zaġtiĺeni u skladu sa nacionalnim propisima. 

10 

Nisu preduzeti koraci na zaġtiti ģivotne sredine tokom izgradnje objekta. 0 

 
Literatura (Indikator 5.5) 
 

79. DGNB 48 Construction Site / Construction Process 
80. BREEAM LE 3 - Ecological Value of Site and Protection of Ecological Features 
81. Risk and Safety Statements: http://ec.europa.eu/environment/chemicals/dansub/pdfs/annex3_en.pdf  
82.  Council Directive 92/57/EEC of 24 June 1992 on the implementation of minimum safety and health 

requirements at temporary or mobile construction sites: 
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1992L0057:20070627:EN:PDF  , 
http://www.ekt.bme.hu/CM-BSC-MSC/FIEC-Directive9257EEC.pdf 

83. Low-waste construction site, Directive 2008/98/EC of the European Parliament and of the Council of 
19 November 2008 on waste and repealing certain Directives: http://eur -        
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:312:0003:0030:en:PDF 

84. Low-noise construction site Directive 2000/14/EC of the European Parliament and of the Council of 8 
May 2000 on the approximation of the laws of the  
Member States relating to the noise emission in the environment by equipment for use outdoors: 
http://ec.europa.eu/environment/noise/pdf/d0014_en.pdf 

85. Low-dust construction site, Council Directive 98/24/EC of 7 April 1998 on the protection of the health 
and safety of workers from the risks related to chemical agents at work (fourteenth individual 
Directive within the meaning of Article 16(1) of Directive 89/391/EEC):  
http://www2.unitar.org/cwm/publications/cbl/ghs/Documents_2ed/C_Regional_Documents/215_EU
_Directive9824EC.pdf 

86. .w9κ9! ǇǳōƭƛŎŀǘƛƻƴǎ Ψ/ƻƴǘǊƻƭ ƻŦ 5ǳǎǘ ŦǊƻƳ /ƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 5ŜƳƻƭƛǘƛƻƴ !ŎǘƛǾƛǘƛŜǎΩ ό.w9Σ нллоύΦ 
Pollution Control Guide Parts 1-5 (BRE, 2003). 

87. Environmental protection at the construction site  
 Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008 concerning 
integrated pollution prevention and control: http://eur -      
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:024:0008:0029:en:PDF 

http://ec.europa.eu/environment/chemicals/dansub/pdfs/annex3_en.pdf
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1992L0057:20070627:EN:PDF
http://www.ekt.bme.hu/CM-BSC-MSC/FIEC-Directive9257EEC.pdf
http://eur-/
http://ec.europa.eu/environment/noise/pdf/d0014_en.pdf
http://www2.unitar.org/cwm/publications/cbl/ghs/Documents_2ed/C_Regional_Documents/215_EU_Directive9824EC.pdf
http://www2.unitar.org/cwm/publications/cbl/ghs/Documents_2ed/C_Regional_Documents/215_EU_Directive9824EC.pdf
http://eur-/
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88. Proposal for a European Parliament and Council Directive of 22 September 2006 setting out a 
framework for soil protection and amending Council Directive 2004/35/EC:  http://eur -l 
ex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:263:0009:0011:EN:PDF 

 
1.6 Kvalitet izvodjaļa radova / kvalifikacije  

(reference) 

 
Kvalitet izvoĽaļa radova / kvalifikacije Poeni 

PonuĽaļke firme su ocenjene prema standardu ISO 14001 ili istim kriterijumima 
(na primer, kompanijski  menadģment kvaliteta) vlasnika zgrade  ili predstavnika 
vlasnika zgrade. 

100 

Samo izvoĽaļi ļija pouzdanost, ekspertiza i visoke moguĺnosti su potvrĽeni 
standardom ISO 9001 dobijaju ugovor ili, 
Pouzdanost, ekspertiza i visoke moguĺnosti  izvoĽaļa su potvrĽene 
dugogodiġnjom saradnjom. 

50 

IzvoĽaļi ļije kvalifikacije nisu potvrĽene dobijaju ugovor. 0 

 
Literatura (Indikator 5.6) 
 

89. The Government Procurement Agreement (GPA): 
http://www.wto.org/english/tratop_e/gproc_e/gp_gpa_e.htm 

90.  Directive 2004/17/EC of the European Parliament and of the Council of 31 March 2004 coordinating 
the procurement procedures of entities operating in the water, energy, transport and postal services 
sectors:  http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:134:0001:0113:en:PDF 

91.  Directive 2004/18/EC of the European Parliament and of the Council of 31 March 2004 on the 
coordination of procedures for the award of public works contracts, public supply contracts and public 
service contracts:   http://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:134:0114:0240:en:PDF 

92.  L{h фллмΥнллу άvǳŀƭƛǘȅ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ - wŜǉǳƛǊŜƳŜƴǘǎέΥ 
http://www.iso.org/iso/catalogue_detail?csnumber=46486  

93.  L{h мпллмΥнллп ά9ƴǾƛǊƻƴƳŜƴǘŀƭ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ - wŜǉǳƛǊŜƳŜƴǘǎ ǿƛǘƘ ƎǳƛŘŀƴŎŜ ŦƻǊ ǳǎŜέΥ 
http://www.iso.org/iso/catalogue_detail?csnumber=31807 http://www.praxiom.com/iso-14001-
2004.htm  

94. GUIDE TO THE COMMUNITY RULES ON PUBLIC WORKS CONTRACTS: 
http://ec.europa.eu/internal_market/publicprocurement/docs/guidelines/works_en.pdf 

 
1.7 Osiguranje kvaliteta izvodjenja radova 

 
Sledeĺi sub-indeksi su poentirani: 

 
5.7.1   Dokumentacija materijala, pomoĺnih materijala i podaci o sigurnosti 
5.7.2   Merenja radi kontrole kvaliteta 

 
Literatura (Indikator  5.7) 
 

95.   Directive 91/155/EEC of 5 March 1991 defining and laying down the detailed arrangements for the 
system of specific information relating to dangerous preparations in implementation of Article 10 of  
Directive 88/379/EEC: http://www.dehp-facts.com/upload/documents/webpage/document34.pdf  

96.  DIN 276-1 Building costs ς Part 1: Building construction 
http://www.beuth.de/cn/J01586CD9D7B736D60E87E40C4ECDA708.4/bGV2ZWw9dHBsLUxhbmd  
hbnplaWdlJnNtb2lkPTExMTA1MjY3NiZsYW5ndWFnZWlkPWVu.html 

97.  DGNB - 50 Quality assurance for construction  
98.  BNB 2011 - 522 Quality Assurance of the Building Construction 

 

5.8 Tehniļki prijem, upotrebna dozvola, puġtanje  u rad  

http://eur-l/
http://www.wto.org/english/tratop_e/gproc_e/gp_gpa_e.htm
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:134:0001:0113:en:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:134:0114:0240:en:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:134:0114:0240:en:PDF
http://www.iso.org/iso/catalogue_detail?csnumber=46486
http://www.iso.org/iso/catalogue_detail?csnumber=31807
http://www.praxiom.com/iso-14001-2004.htm
http://www.praxiom.com/iso-14001-2004.htm
http://www.dehp-facts.com/upload/documents/webpage/document34.pdf
http://www.dehp-facts.com/upload/documents/webpage/document34.pdf
http://www.beuth.de/cn/J01586CD9D7B736D60E87E40C4ECDA708.4/bGV2ZWw9dHBsLUxhbmd
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5.8.1 hǊƎŀƴƛȊŀŎƛƧŀ ǘŜƘƴƛőƪƻƎ ǇǊƛƧŜƳŀ ƛ  ŘƻƪǳƳŜƴǘŀŎƛƧŀ 
 
Literatura (Indikator 5.8) 

 
99. Code of Practice for Project Management for Construction and Development, Chartered  Institute of 

Building, 2010, Wiley-Blackwell, UK  
100.  A BSRIA guide: Commissioning Job Book, BSRIA, 2010, by Glen Hawkins 
101.  White Paper: Commissioning for Great Buildings, February 2005, Building Commissioning  Association, 

US, 
102.  Best Practices in Commissioning Existing Buildings, Building Commissioning Association, 
103.  ACG Commissioning Guideline, www.commissioning.org  
104.  Whole Building Design Guide, Building commissioning, National Institute of Building sciences, US, 

www.wbdg.org/project/buildingcomm.php ) 
105.  {ƳŜǊƴƛŎŀ Ȋŀ ƴŀǊƻőƛƭŀ ƧŀǾƴƛƘ ƎǊŀŘŜƴƧ όDǳƛŘŜƭƛƴŜǎ ŦƻǊ ǇǳōƭƛŎ ǘŜƴŘŜǊƛƴƎύΣ ¢ƘŜ {ƭƻǾŜƴƛŀƴ /ƘŀƳōŜǊ ƻŦ 

Engineers, 2011  
106.  DGNB 51 Commissioning.  

 
5.9 Monitoring, koriġĺenje i funkcionisanje objekta 

(BREEM, DGNB-BNB, LEED) 
 

5.9.1 Efikasno praĺenje / merenje 
            5.9.2a    Projektna dokumentacija 
            5.9.2b    Uputstva za servisiranje, kontrolu, funkcionisanje i odrģavanje 

                  5.9.2c.    Adaptacija projekta  i proraļuni za zavrġenu zgradu   
                  5.9.2d.    Uputsvo za korisnike 

 
Svaka od sledeĺih 7 kategorija mora biti ocenjena: 

¶ Energija: potroġnja energije 

¶ Voda: potroġnja vode 

¶ Materijal i otpad: proizvodnja otpada 

¶ Zdravlje i dobar oseĺaj: zadovoljstvo stanara 

¶ ZagaĽenje: curenje rashladnih ureĽaja 

¶ Koriġĺenje zemljiġta i ekologija: biodiverzitet 

¶ Kontrola stanja menadģmenta 
 
Literatura (Indikator  5.9) 
 

107.  BREEAM in use, 2009 
108.  LEED for Existing Buildings, Operation & Maintenance, 2008 
109.  LEED for New Construction and Major Renovations, 2009 
110.  DGNB, Criterion 47: Creation of conditions for an Optimal Use and Management  
111.  NBB, 2011, Criterion 5.1.5: Conditions for optimal management 
112.  A Specifications Guide for Performance Monitoring Systems http://cbs.lbl.gov/performance-

monitoring/specifications/pdf/PM%20Spec%20Guide%20Version%201_2007-03-23.pdf 

 
 OCENA LOKACIJE ZGRADE (6) 
 
6.1  Rizici na lokaciji graĽevine 
6.2  Uslovi na lokaciji graĽevine 
6.3  Opcije za transport 
6.4  Izgled i stanje lokacije i susedstva  
6.5  Udaljenost  raznih sadrģaja  
6.6   Bliskost medija, infrastrukture, razvoj 

http://www.commissioning.org/
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6.1 Rizici na lokaciji gradjevine 

 
Cilj ovog kriterijuma je da se izbegne izgradnja gradjevina, prolaza ili parkiraliġta u 
podruļjima visokog rizika, u nepogodnim podruļjima i da se redukuje rizik od zemljiġta, vode, 
opasnosti koje je generisao ļovek i terorizma. Za ocenu rizika na mestu gradnje koriste se 
karte opasnosti i rizika ESPON 2006. (Eureopean Spatial Planning Observation Network, 
projekat ĂThe spatial effects and management of natural technological hazards in general 
and in relation to climate changeñ.  U okviru ovog indikatora vrġi se procena rizika datih u 
narednoj tabeli.  

  
 
 Tlo, geologija, seizmologija, vulkani  
 
6.1.1  Zemljotresi 
6.1.2  Kliziġta 
6.1.3  Vulkanske erupcije  
6.1.4  Cunami  - Vremenski uslovi/klima 
6.1.5  Ektremne tempearture 
6.1.6  Ġumski poģari 
6.1.7  Suġe 
6.1.8  Poplave 
6.1.9  Oluje 
6.1.10 Lavine 
 
 Opasnosti koje je prouzrokovao ļovek 
 
6.1.11 Tehnoloġki rizik / Havarija u hemijskim fabrikama 
6.1.12 Tehnoloġki rizik/Oslobadjanje zagadjivaļa i eksplozije 
6.1.13 Tehnoloġki rizik/Radioaktivnost prouzrokovana havarijama u nuklearnim elektranama 
 
 Terorizam 
 
6.1.14 Teroristiĺki napadi 
 
Literatura (Indikator  6.1) 
 

113. Website of ESPON (European Spatial Planning Observation Network) where all hazards and risk maps 
presented in this document are kept up to date, i.e. www.espon.eu 

114.  Website of RMS, which is the world's leading provider of products, services, and expertise for the 
quantification and management of catastrophe risk, i.e. www.rms.com www.preventionweb.net 

115.  BREEAM Europe Commercial 2009 Assessor Manual (Issue Pollution 5: Flood risk) 
116.  LEED Reference Guide for Green Building Design and Construction 2009 Edition  
117. HQE Guide Pratique du référentiel pour la qualité environnementale des bâtiments. 

 

6.2 Uslovi na lokaciji (BREEAM, DGNB, LEED) 
 

http://www.espon.eu/
http://www.rms.com/
http://www.preventionweb.net/


22 
 

Cilj ovog kriterijuma je da se ocene uslovi na lokaciji koji mogu imati uticaj na zdravlje i 
dobrobit  ljudi (stres, smanjena produktivnost, dugotrajni zdravstveni problemi). 

 
6.2.1  Kvalitet spoljaġnjeg vazduha (DGNB) 
6.2.2   Nivo ambijetelne buke (DGNB)  
6.2.3 Ġema zagadjenja tla i zgrade (DGNB, BREEM) 
6.2.4 Prisustvo radona    
6.2.5    Efekat urbanog toplotnog ostrva  
6.2.6    Vizuelna veza sa urbanim pejzaģom 
 
Literatura (Indikator 6.2) 
 

118. EN 13779:2007 : Ventilation for non-residential buildings ς Performance requirements for ventilation 
and room-conditioning systems 

119.  WHO Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulfur dioxide, Global 
update 2005 ς Summary of risk Assessment 
http://whqlibdoc.who.int/hq/2006/WHO_SDE_PHE_OEH_06.02_eng.pdf  

120. EEA Progress in Management of contaminated sites  http://www.eea.europa.eu/data-and-
maps/indicators/progress-in-management-of- contaminated-sites 

121. An overview of radon surveys in Europe ς G. Dubois. European Commission ς DG    
 oint Research, Centre, Institute for Environment and Sustainability.      
http://ec.europa.eu/dgs/jrc/index.cfm?id=1410&obj_id=5450&dt_code=NWS&lang=en  

 
6.3 Moguĺnosti transporta (DGNB)  

 
Kako  dobar pristup transpotnim sistemima ima pozitivan uticaj na ekoloġke performanse 
zgrade, cilj ovog indikatora je da definiġe efektivna i najkraĺa rastojanja u metrima od 
glavnog ulaza u zgradu do lokalnih sredstava javnog prevoza. Ocenivaĺe se sledeĺi pod-
indikatori.   
 
6..3.1   Pristupaļnost najbliģoj ģelezniļkoj stanici od glavnog ulaza zgrade (DGNB) 
6.3.2    Pristupaļnost najbliģeg javnog lokalnog prevoza (autobus, brzi gradski voz, tramvaj,  
            metro)  (DGNB)  
6.3.3 Pristupaļnost modernog transportnog sredstva sa niskom emisijom : gradska  
            biciklistiļka mreģa, strukture za punjenje elektriļnih/hibridnih vozila, 
elektriļne/hibridne  
            autobuske linije 
6.3.4 Pristupaļnost peġaļkih i biciklistiļkih staza (DGNB)    
 
Literatura (Indikator 6.3) 
 

122. DGNB International Criterion 59: Connection to Transportation 
123. BNB Criterion 614 Public Transport Connections 
124. BREEAM Criterion Tra 3 - Alternative modes of transport 
125. LEED Criterion Credit 4.1: Alternative Transportation ς Public Transportation Access 

 
6.4 Imidģ i uslovi lokacije i susedstva (DGNB)  

 

http://whqlibdoc.who.int/hq/2006/WHO_SDE_PHE_OEH_06.02_eng.pdf
http://www.eea.europa.eu/data-and-maps/indicators/progress-in-management-of-
http://www.eea.europa.eu/data-and-maps/indicators/progress-in-management-of-
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Cilj je da se okarakteriġe slika i stanje u susedstvu da bi ova informacija bila dostupna za 
studije lokacije. 

 
6.4.1 Vizualni aspekt okolnog pejsaģa  
6.4.2  Stopa kriminaliteta  (DGNB)  
6.4.3  Sinergijski potencijal (DGNB) 

 
Literatura (Indikator 6.4) 
 

126.   HQE Guide Pratique du référentiel pour la qualité  environnementale des bâtiments. 
127.   DGNB - 58 Image and Condition of the Location  and Neighbourhood 
128.   BNB 2011 - 613 Image and Character of Location  and Quarter 

 

6.5 Bliskost medija, infrastrukture, razvoj (DGNB)  
 

Cilj je da se oceni infrastruktura tako da podrģi ekoloġke ciljeve i spreļi rizike. Radi toga se 
moraju ispuniti razni infrastrukturni zahtevi, uz lokalni razvoj. 
 

6.5.1  Pristup energetskim mreģama   
6.5.2  Pogodnost za koriġĺenje solarne energije   
6.5.3  Telekomunikacione veze 
6.5.4  Kiġna kanalizacija 

 
Literatura (Indikator  6.5) 

129. Typical solar systems and their components: EN 12975-2 /EN 12976-2 / EN 12977- 
130. Example of German Standards for drainage systems: 

           - DIN EN 752, Issue 2008-04 drainage  
              system 
            - 5Lb 9b мнлрс άDǊŀǾƛǘȅ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎ  
               ƛƴǎƛŘŜ ōǳƛƭŘƛƴƎǎέ 

            http://www.solarserver.com 

            
131. Typical solar systems and their components: EN 12975-2 /EN 12976-2 / EN 12977- 
132. Example of German Standards for drainage systems: 

            - DIN EN 752, Issue 2008-04 drainage  
               system 
             - 5Lb 9b мнлрс άDǊŀǾƛǘȅ ŘǊŀƛƴŀƎŜ 
                systems ƛƴǎƛŘŜ ōǳƛƭŘƛƴƎǎέ 
            http://www.solarserver.com 

               
3. UTICAJ PROJEKTA NA TRANSNACIONALNO STRUĻNO OBRAZOVANJE I 

LOKALNI /   REGIONALNI  RAZVOJ 
 

Ocenjivanje zgrade iz razliļitih aspekata predstavlja vaģan zadatak svih ļinioca koji 

uļestvuju u izgradnji. Evropskim projektom Open House postavljene su osnove za primenu 

kriterijuma ocene kako u daljem razvoju teorije, tako u neposrednoj praksi. Vaģan segment u 

diseminaciji ideje je pretvaranje rezultata projekta u planove i programe nastave, posebno u 

oblasti struļnog obrazovanja (VET). Metoda je razvijena i testirana, pa je u toku adaptacija 

na uslove u praktiļnom radu. Deo koji se odnosi na energetsku efikasnost i NZEB (Near 

Zero Energy Building) veĺ je predmet primene u praksi, no, ostaje da se razrade programi 

nastave i primene kako u nastavi, tako u praksi i to na regionalnom, nacionalnom i 

transnacionalnom nivou. Programi ĺe biti predmet prilagodjavanja i razmene na evropskom 

nivou, u prvoj fazi izmedju Srbije, Rumunije, Poljske i Slovenije, a potom i ġire. To ĺe 
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omoguĺiti i medjusobna priznavanja steļenih kvalifikacija, sa omoguĺavanjem transfera VET 

kredita unutar EU (ECVET: European Credit System for Vocational Education and Training ), 

i obezbedjivanje kvaliteta obrazovanja u struļnom formalnom i neformalnom obrazovanju ( 

EQAVET: European Quality Assurance in Vocational Education and Training). Sistem bi 

trebalo da obezbedi i slobodan pristup svim edukacionim resursima (OER -  open 

educational resources) kao i koriġĺenje ICT (Information and Communication Technologies).  

 

Pored velikog privredno-ekonomskog uticaja ovog projekta na ļitav Niġki region, 

medjunarodna saradnja sa partnerima iz Rumunije, Poljske i Slovenije ima  veliki uticaj na 

razvoj poslovno-obrazovnog turizma Grada Niġa. Kao krajnje korisnike, ovaj projekat imaĺe 

veĺi broj subjekata, od kojih su najvaģniji: 

 

¶ Turistiļka privreda Grada Niġa sa znatno uveĺanim brojem stranih gostiju u okviru 

privredne i obrazovne razmene (privredna saradnja, zajedniļki projekti, dualno 

obrazovanje, specijalistiļke studije),  

¶ master i doktorske studije, tematski seminari i obuke, itd. 

¶ Mala i srednja preduzeĺa Grada Niġa (MSP), sa moguĺnoġĺu plasmana u tri ciljne 

zemlje Jugoistoļne Evrope (Rumunija, Poljska, Slovenija), a takodje i druge zemlje u 

okviru COSME grupe zemalja. 

¶ Obrazovna privreda (prevashodno, ali ne i jedino, Univerzitet u Niġu), sa privlaļenjem 

stranih studenata i inģenjera na dodatno ġkolovanje, specijalizacije i doktorske 

studije, kao i medjunarodnom istraģivaļkom saradnjom sa RDI organizacijama i 

institucijama iz Juģne i Istoļne Evrope, u okviru projekata EU ili medjudrģavnih 

ugovora.  

 

Svi navedeni korisnici imaju kapacitete za znatno uveĺanje privredno-obrazovnih aktivnosti, 

sa posebnim afinitetima ka medjunarodnoj saradnji. Prezentovani projekat, svojim 

mnogobrojnim aktivnostima umreģavanja i saradnje, a posebno program  ClusterXchange, 

utiļe na znatno bolju prezentaciju obrazovno-privrednih kapaciteta Grada Niġa.  
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BUILDING ASSESSMENT 
INFORMATION 

BUILDING LIFE CYCLE INFORMATION 
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Table    1: Building Life Cycle Phases according to FprEN 15978 (adapted) 
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ENERGETSKE EFIKASNOSTI5 

 

 MÏÒíÅ MÏÒíÅÖÉç6, "ÉÌÊÁÎÁ !ÖÒÁÍÏÖÉç7 
 

 

Rezime: Medjunarodna privredna saradnja klastera Jugoistoļne Evrope, pored direktnih 
privrednih rezultata, ima priliļan znaļaj za poslovno-obrazovni turizam svih partnera na 
projektu, a posebno za Grad Niġ. Glavni cilj projekta pod nazivom SMART4NZEB (Smart for 
Near Zero Energy Building) je da uspostavi odrģivu saradnju, uzajamnu obuku i izgradnju 
kapaciteta izmedju partnera ï menadzera klastera i ļlanova klastera, kao i predstavnika 
relevantnih institucija za nZEB (near Zero Energy Building ï gradnja sa minimalnom 
potroġnjom energije i potroġnjom bliskom nuli) trģiġte u odabranim zemljama Centralne i 
Istoļne Evrope, sa ciljem da postigne izvrsnost u radu angaģovanih klasterskih 
menadģmenata uz podrġku medjuregionalnih partnerstava radi razvoja konkurentnih 
proizvoda i tehnoloġkih reġenja za nove i postojeĺe gradjevine, ġto ĺe voditi prodoru na 
trģiġte gradnje zgrada sa minimalnom (blizu nule) potroġnjom energije u gradnji, koriġĺenju i 
ponovnom koriġĺenju (reuse). Cilj je da se klasteri orijentiġu ka inovativnim i modernim 
klasterima koji ĺe biti sposobni da realizuju medjusektorsku i medjugraniļnu saradnju svojih 
ļlanova, uz podrġku glavnim izazovima zaġtite okoline, ekonomije i socijalne gradnje.   
 
Kljuļne reļi: Klasteri, Menadģment, Pasivne kuĺe, Energetska efikasnost, Jugoistoļna 
Evropa   

 

Summary: International industrial cooperation of clusters of South-East Europe, in addition 

to strict industrial outcomes, has important influence on business-educational tourism of all 

partners, in our case, City of Nis.The main objective of SMART4NZEB is to create a 

sustainable collaboration, co-learning and capacity building between the involved partners - 

cluster managers and cluster members and relevant stakeholders representative for the 

nZEB market in the selected Central and East-European countries, with a view to develop 

the involved clusters management excellence and to support interregional partnerships to 

facilitate the development of competitive products and technological solutions intended for 

new and existing buildings, which will lead to market penetration of nearly zero energy 

buildings, related to their production, use and reuse. The objective is to drive clusters 

towards innovative and modern clusters being able to address cross-sectoral and cross 

border collaboration and tackling main environmental, economic, and social challenges of 

their members. 

 

Keywords: Clusters, Management, Passive house, Energy Efficiency, Southeast Europe  
 
 
 

 

 

                                                           
5
 IstraȌivanje je odobreno i finansirano od  strane Kancelarije za lokalni ekonomski razvoj i projekte (KLERP) Grada NiǑŀΤ 

6
 /ƻƴǎǘǊǳŎǘƛƻƴ /ƭǳǎǘŜǊ ά5ǳƴŘƧŜǊέΣ bƛǑΣ {ǊōƛƧŀΣ DǊŀŚŜǾƛƴǎƪƻ-ŀǊƘƛǘŜƪǘƻƴǎƪƛ ŦŀƪǳƭǘŜǘ ǳ bƛǑǳΣ  bƛǑΣ {ǊōƛƧŀ;   

7
 /ƻƴǎǘǊǳŎǘƛƻƴ /ƭǳǎǘŜǊ ά5ǳƴŘƧŜǊέΣ bƛǑΣ {ǊōƛƧŀΦ      
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4. OPĠTI CILJEVI PROJEKTA 
 

Zgrade u svetu i u Evropi, prema proraļunima, troġe oko 40% primarne energije, ļime 

znaļajno doprinose emisiji CO2. Kombinacija mera za poveĺanje energetske efikasnosti i 

koriġĺenje veĺeg procenta obnovljive energije u globalnoj potroġnji je znaļi kljuļni faktor za 

reġavanje globalnog izazova u vezi sa klimatskim promenamai i smanjenja koriġĺenja fosilnih 

goriva. Ġta viġe, postizanje znaļajnog smanjenja u koriġĺenju energije i emisije ugljen-

dioksida u ovoj oblasti zahteva mnogo viġe od inkrementalnog poveĺanja energetske 

efikasnosti. Prema Direktivi o energetskim performansama zgrada (EPBD), drģave ļlanice su 

u obavezi da aktivno marketinġki promoviġu zgrade sa malim emisijama ugljen-dioksida i  

vrlo malom ili nultom potroġnjom primarne energije, sprovodeĺi nacionalne planove sa jasnim 

definicijama i ciljevima njihovih aktivnosti.  

 

Takozvani koncept nZEB (near Zero Energy Buiding ï gradnja sa potroġnjom energije 

bliskom nuli) joġ ne izgleda lako primenljiv u mnogim Evropskim zemljama, posebno u 

zemljama/regionima ciljanih ovim projektom (Rumunija, Srbija, Slovenija i Poljska). Ranija 

istraģivanja su pokazala da su potrebne investicije i optimalna integracija tehnologija 

pogodnih u izgradnji i/ili rekonstrukciji na nivou nZEB, zajedno sa primenom relevantnog 

znanja i veġtina svih kljuļnih uļesnika, medju glavnim preprekama u realizaciji (Rezultati 

projekta Slovenija 8  i Rumunija 9). Ġtaviġe, sticanjem poverenja gradjevinske industrije i 

vlasnika zgrada u stvarne energetske performanse sistema nZEB i umanjenjem stvarnih 

rizika vezanih za nove tehnologije, postavljaju se kao strateġki zadaci ļije reġenje bi moglo 

omoguĺiti angaģovanje velikih investicionih ulaganja potrebnih za procedure poveĺanja 

energetske efikasnosti postojeĺih grupa zgrada.  

 

U tom kontekstu, projekat SMART4NZEB ima za cilj da pojaļa konkurentnost i podrģi jaļanje 

577 MSP koja deluju u sektorima gradnje, energetske efikanosti i obnovljive energije, 

pomoĺu jaļanja kapaciteta 5 reprezentativnih klastera kao motornoj snazi inovativnosti u 

Centralnoj i Istoļnoj Evropi (Poljska, Rumunija, Srbija i Slovenija) uz realizaciju 

medjunarodne razmene I strateġkih partnerstava sa fokusom na razmenu iskustava o 

razliļitim praktiļnim reġenjima, razlikama u veġtinama, politikama u poslovanju, predvidjenim 

rezultatima i stepenu angaģovanja u cilju realizacije gradnje u sistemu potroġnje energije 

bliskoj nuli (nZEB).  

 

Glavni cilj projekta SMART4NZEB je da se uspostavi odrģiva saradnja, uzajamno uļenje i 

izgradnja kapaciteta izmedju angaģovanih partnera ï klasterskih menadģera i ļlanova 

klastera, kao i odgovarajuĺih predstavnika relevantnih institucija za nZEB trģiste u odabranim 

zemljama Centralne i Istoļne Evrope, sa ciljem da se postigne izvrsnost u radu angaģovanih 

klasterskih menadģmenata uz podrġku medjuregionalnih partnerstava radi razvoja 

konkurentnih proizvoda i tehnoloġkih reġenja za nove i postojeĺe gradjevine, ġto ĺe voditi 

prodoru na trģiġte gradnje zgrada sa minimalnom (blizu nule) potroġnjom energije u gradnji, 

koriġĺenju i ponovnom koriġĺenju. Takodje, cilj je da se klasteri orijentiġu ka inovativnim i 

                                                           
8
 SKILLS4SB.SI, Building Skills for Sustainable Building in Slovenia, IEE BUILD UP Skills Slovenia 

9
 BUILD UP Skills  Romania - ROBUST, Roadmap for National Qualification of Building Workforce 
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modernim klasterima koji ĺe biti sposobni da realizuju medjusektorsku i medjugraniļnu 

saradnju svojih ļlanova, uz podrġku glavnim izazovima zaġtite okoline, ekonomije i socijalne 

gradnje.   

 

 Predloģene aktivnosti su u saglasnosti sa politikom i uputstvima definisanih Strateġkim 

okvirom za ekonomsku politiku EU ï cirkularna ekonomija i ekonomija niske potroġnje 

ugljenika, uz reġavanje problema gradnje sa potroġnjom energije bliskom nuli (nZEB), 

obnovljivim izvorima energije, efikasnosti resursa, itd., uz podrġku ciljeva saradnje u oblasti 

specijalizacija u jaļanju inovativnosti u Evropskim regionima (ĂStrengthening Innovation in 

Europeôs Regionsò). To zahteva jaļu strateġku kooperaciju, odrģivu povezanost i investicije 

izmedju regionalnih ekosistema prateĺi lance vrednosti, radi maksimiziranja Evropskog 

inovacionog potencijala pametnim specijalizacijama i klasterima10. 

Specifiļni ciljevi projekta (SO1-SO7) su dati u daljem tekstu.   
 

5. JAĻANJE  IZVRSNOSTI KLASTERSKOG MENADĢMENTA  (SO1) 
 

Jaļanje izvrsnosti klasterskog menadģmenta pet reprezantivnih klastera u Centralnoj i 

Istoļnoj Evropi usavrġavanjem veġtina klasterskih menadģera, formalnim sertifikovanjem 

klasterskih menadģmenata (Cluster Management Excellence)  i  unapredjenjem ili novim 

razvojem inovacionih strategija sa ciljem obezbedjenja vrhunskog kvaliteta usluga za 

povezana mala I srednja preduzeĺa (MSP ï SME) je prvi strateġki cilj.  

 

Ovaj specifiļni cilj je fokusiran na poboljġanje menadģerskih veġtina partnerskih klastera 

generisanjem usluga za  podrġku stvaranja dodatne vrednosti klasterskih organizacija, a radi 

rasta i poveĺanja konkurentnosti svojih MSP ļlanova.  Ovo ĺe biti realizovano uz razmenu 

iskustava medju partnerima u analizi, kreiranju i implementaciji unapredjene pojedinacne 

strategije za svaki klaster, kao i u zajednickoj strategiji  i odgovarajuĺim uputstvima za 

implementaciju za konzorcijum klastera u skladu  sa industrijskim trendovima i politikom 

prioriteta od znaļaja za primenu nZEB, posebno za dekarbonizaciju i efikasnost svih resursa 

u gradjevinskom sektoru.  

 

Klasteri koji uļestvuju u ovom projektu su reprezantivni u ovoj oblasti (nZEB), pokrivajuĺi 

gradjevinski sektor (visokogradnja),  energetsku efikasnost i oblasti obnovljivih izvora 

energije i locirani su u 3 zemlje ļlanice EU (Poljska, Slovenija i Rumunija) i 1 zemlju 

uļesnicu u COSME programu u skladu sa ļlanom 6 COSME pravilnika (Srbija). Ġema 

strukture projekta data je na sl.1.  

 

Izvrsnost klasterskog menadģmenta ĺe biti ojaļana uļeġĺem 18 osoba ukljuļenih u 

menadģment klastera, tako ġto ĺe formirati konzorcijum u programima za obuku i 

konsultacije u okviru WP5 ï Radni paket 5 (videti Sliku 2. Ġema radnih aktivnosti na 

projektu). Eksperiza uradjena u okviru programa ClusterXchange u fazi WP5, zajedno sa 

sertifikacijom klasterske izvrsnosti u fazi WP2 i saradnjom na unapredjenju strategija  razvoja 

& inovacija u WP4 ĺe dalje unaprediti izvrsnost menadģmenta klastera i njenu sposobnost da 

obezbedi vrhunski kvalitet usluga za povezana mala i srednja preduzeĺa (MSP).   

 

                                                           
10

 The role of clusters in smart specialisation strategies, DG Research, 2013. 
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Unapredjen ili nov razvoj i inovativne strategije ĺe inicirati strateġku analizu klasterskog 

potencijala za rast i inovativnost pomoĺu prednosti strategije pametne specijalizacije u 

regionu. Takodje, biĺe pripremljen okvir mera za podrġku klastera u partnerskim zemljama 

koje su potrebne za tranziciju ka izvrsnosti klasterskog menadģmenta.  

 

6. JAĻANJE  INOVATIVNOG BIZNIS MODELA, MARKETINGA I PRODAJNIH 
VEĠTINA  (SO2) 
 

Drugi strateġki cilj je jaļanje  inovativnog biznis modela, marketinga i prodajnih veġtina kako 
za menadģere participirajuĺih klastera i projektne menadģere, tako i za povezana MSP 
(ļlanovi klastera).  

Iako su zakonske obaveze za nove zgrade za postizanje nivoa performansi u skladu sa 

nZEB date za sve EU zemlje na nacionalnom nivou u skladu sa  EPBD (Energy Performanse 

of Buildings Directive, donesena 2010. i dopunjena 2018.), koncept nZEB se joġ uvek smatra 

sporednim segmentom na trģiġtu.  

Primena nZEB standarda u praksi zahteva tehnoloġka i praktiļna znanja koja omoguĺavaju 

ispravni koncept, projektovanje, izvrġenje, evaluaciju i koriġĺenje zgrada u skladu sa 

ekonomskom, socijalnom i ekoloġkom taļkom glediġta. Sa nauļne taļke glediġta, koncept 

nZEB se oslanja na napredne tehnologije, tj. energetski efikasne sisteme, koriġĺenje 

obnovljivih izvora energije, nanomaterijale, itd. Iz aspekta energetske efikasnosti i 

gradjevinskog sektora, primena nZEB zahteva definisanje i primenu novih poslovnih modela, 

koji mora da budu razumljivi za uļesnike na trziġtu, posebno za MSP koja su u principu 

inovativno fleksibilnija. Obuka, saradnja I razmena, ali takodje i akcije komunikacije i  

diseminacije  predvidjene ovom akcijom omoguĺiĺe pozitivan socijalni i ekonomski efekat 

formiranjem inovativno orijentisanog ñposlovnog ekosistemaò, podrġkom poveĺanju  razmene 

u istraģivanju i inovativnosti i trensferu (od istrazivaļko-razvojno-inovativnih ļlanova ka 

marketinġkim), uz poġtovanje problem-orijentisane filozofije koja se bazira na praktiļnim 

unapredjenjima i aplikacijama  poteklih iz trģiġno orijentisanih analiza. To ĺe biti ostvareno 

predvidjenom saradnjom izmedju angaģovanih klastera I njihovih ļlanova.  

 

Na osnovu rezultata baziranog na test analizama planiranim u WP2 (videti Sliku 2), strategije 

razvoja i inovativnosti koje ĺe biti definisane u WP4 sadrzaĺe sledeĺe: 

 

o Ocena oblasti klasterskih aktivnosti I tehnoloġke podrġke; 
o Identifikacija aktuelnog stanja u razvoju, kao i  trendova; 
o Analiza znaļajnih tehnoloġkih oblasti potrebnih za unapradjenje energetskih 

performansi novoizgradjenih i  rekonstruisanih postojeĺih zgrada i inovacionih 
performansi ļlanova klastera; 

o Analiza medjunarodne orijentacije i pozicioniranja klastera na medjunarodnoj sceni; 
o Analiza aktuelne situacije i trendova  na trģiġtu kao i raspoloģivog eksternog 
finansiranja radi uvodjenja klasterskih proizvoda i usluga na trziġte, nacionalno I 
transnacionalno.  

o Analiza usluga transfera tehnologije potrebnih za klastere putem direktnih akcija ili 
specifiļnih usluga koje treba omoguciti od klastera ka njihovim ļlanovima.   
 

Postizanje ovog strateġkog cilja (SO2) je podrģano zajedniļkom ekspertskom kontrolom  
benļmarking analize, uļeġĺem u programima obuka i  savetovanja, ciljnim aktivnostima i 
dogadjajima organizovanim u okviru Xchange poseta, kao i aktivnim uļeġĺem na drugim 
dogadjajima na nacionalnom nivou.  
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7. JAĻANJE  KONKURENTNOSTI ĻLANOVA  (SO3) 
 

Jaļanje konkurentnosti i podrġka rastu 577 MSP u oblasti gradnje, energetske efikasnosti i 
obnovljivih izvora energije biĺe ostvareno pomoĺu unapredjenih i pogodnih usluga od strane 
klastera baziranih na specifiļnim potrebama ukljuļenih MSP. 
 
Poveĺanje konkuennosti i podrġka rastu za ciljne MSP biĺe postignuta poglavito ukazivanjem 
na nZEB koncept kao integratora razliļitih postojecih tehnologija (servisi za gradnju i 
odrģavanje, oprema, materijali, efikasno snabdevanje energijom, tehnologija obnovljivih 
izvora energije, itd.). Ovo ĺe voditi diverzifikaciji postojeĺih proizvoda i usluga kompanija, a 
takodje novim uslugama za novo trģiste (nZEB). Programi obuke za nZEB i kampanja 
komunikacije biĺe stubovi za postizanje ovog specifiļnog cilja.  
 

Specifiļnim potrebama MSP  i drugim relevantnim ļlanovima klastera biĺe odgovoreno u 

okviru testiranja (benļmarking), dok ĺe direktan pristup pojedinaļnim MSP, koji su 

zastupljeni kao ļlanovi klastera, biti realizovan kroz njihove specifiļne mreģe.  

Efektivno uļeġĺe u primenjenim programima obuka i savetovanja i aktivnosti 
ClusterXchange, u specifiļnim kampanjama promocije, sa savetovanjima i akcijama 
ukljuļenim u strategije razvoja i inovacija, podrģaĺe jaļanje konkurentnosti i rastu ciljanih 
MSP.  

 

8. JAĻANJE  STRATEĠKOG I ODRĢIVOG PARTNERSTVA  (SO4)   
 

Ovaj cilj sadrģi oblikovanje strateġkog i odrģivog partnerstva u EU dizajniranjem strategije 
partnerstva i aktivnostima saradnje kao ġto je formiranje mreģe komplementarnih partnera za 
saradnju MSP na medjunarodnom trģiġtu putem uļeġĺa 55 znaļajnih institucija u programu  
ClusterXchange.  
Strategija dugovremene kolaboracije izmedju povezanih klastera i proġirenje novokreirane 
mreģe pomoĺi ĺe razvoju navedenih sektora u saglasnosti sa politikom EU. Nameravane 
aktivnosti saradnje klaster-klaster pomoĺi ĺe ļlanovima konzorcijuma da se udruģe na 
Evropskom nivou i koriste sinergije bazirane na strategiji uzajamnog partnerstva kao 
business-to-business (B2B) kolaborativne aktivnosti (na pr. kao uparivanje na nacionalnom i 
medjunarodnom nivou). Fokus ovih aktivnosti ĺe biti na naporima za podrġku 
internacionalizacije, istraģivanju trģiġta, transferu znanja i tehnologije i promocije usvajanja 
inovativnosti, naprednih tehnologija i novih poslovnih modela, niske emisije CO2, efikasnog 
koriġĺenja resursa i unapredjenju struļnosti. 
 

Program ClusterXchange ima za cilj da promoviġe uļenje izmedju klastera, razmenu znanja i 

specijalnosti izmedju klasterskih organizacija u projektnom konzorcijumu i ukljuļuje 

uparivanje, umreģavanje, B2B sastanke i druge obrazovne aktivnosti kao ġto su struļni 

kursevi, direktne posete, obuke i savetodavne akcije za klasterske organizacije i njihove 

ļlanove (posebno MSP). Fokus kratkoroļnih poseta (5-6 dana) biĺe na promociji novih 

moguĺnosti rasta za MSP i industrijske transformacije navedenih sektora radi realizacije 

razvoja nZEB trziġta i adaptacije ļlanova klastera na nove zahteve uslovljene nZEB 

izazovom, podrġkom kolaboracionih napora radi organizacije razvoja novih naprednih  

tehnologija za nisko-ugljeniļna i resursno efikasna reġenja, primenu novih poslovnih modela 

i stvaranje novih nZEB zanata.  

 

Najmanje 10 kratkoroļnih razmena biĺe organizovano i realizovano radi podrġke izgradnje 

izvrsnosti klastera uz predvidjenih 10 praktiļnih obuka za gostujuĺe uļesnike, uz podsticanje 

razmene iskustava i informacija izmedju gostujuĺih i domaĺih organizacija (10 radnih sesija, 



31 
 

10 direktnih poseta, 10 umreģenih sesija i B2B sastanaka) o preprekama i izazovima, kao i 

potencijalnih reġenja u unapred izabranim  oblastima, pomoĺu poboljġanog pristupa trzistu i 

identifikacije potencijalnih partnera za nove i postojeĺe klasterske organizacije/ MSP/ 

tehnoloġke centre i podrġkom umreģavanja izmedju participirajuĺih klastera i klastera iz 

razliļitih COSME participirajuĺih zemalja, razmenom znanja i iskustva.  

 

9. IZGRADNJA SINERGIJE I LANACA VREDNOSTI (SO5) 
 

Strateġki cilj ove akcije je izgradnja sinergije i lanaca vrednosti izmedju 3 kljuļna sektora: 

izgradnja, energetska efikasnost (EE) i izvori obnovljive energije (Renewable energy sources 

ï RES), radi oblikovanja efektivne implementacije koncepta nZEB pomoĺu medjusektorske 

saradnje i transferzalne obuke u efikasnom koriġĺenju resursa, dekarbonizaciji (minimalna 

emisija CO2 ), nZEB, EE, RES.   

Takodje, cilj je i razvoj detaljne strategije za pojedine klastere, s obzirom na podrġku rasta i 

kompetentnosti njihovih ļlanova, kao i uputstvo za realizaciju strategije. To se  prenosi na 

podrġku MSP  u najboljem iskoriġĺenju poslovnih moguĺnosti koriġĺenjem naprednih 

tehnologija, kreativnosti i svih oblika inovativnosti, kao i specifiļnih nZEB proizvodnih 

trendova i aspekata odrģivosti tokom vremena. Moguĺnosti strateġkog razvoja koje ĺe biti 

analizirane za participirajuĺe klastere biĺe fokusirane na naizgled uski sektor predstavljen 

zgradama u skladu sa nZEB zahtevima, ali pristup ĺe obuhvatiti vazne (velike) sektore 

gradjevinarstva, energetske efikasnosti, obnovljive izvore energije i ekologije, uz analizu 

moguĺe veze sa sliļnim sektorima i industrijama u nastajanju, tehnoloġke i ekonomske 

transformacije i odrģivosti.  

Strategija razvoja klastera ukljuļuje promociju strateġke saradnje izmedju klasterskih 

menadģera i drugih vaģnih faktora regionalnih inovacionih ekosistema, tj. regionalnih vlasti 

odgovornih za politiku klasterskog udruģivanja. Ovo ĺe omoguĺiti povezanost i usaglaġenost 

sa regionalnim prioritetima, posebno u kontekstu primene novih istraģenih strategija 

specijalizacije uz iskoriġĺenje regionalnog javnog i privatnog istraģivanja, inovativnosti i 

dinamike infrastrukturnih investiranja.   

Strategija i odgovarajuĺi plan za svaku klastersku organizaciju i partnerstva uopġte biĺe 

razvijeni uz ukljuļenje merljivih ciljeva i verifikativnih indikatora uticaja radi praĺenja tokom 

vremena, kao i poveĺanja prihoda i poslova, inovacionih projekata i patenata, novih ili 

usavrġenih proizvoda i usluga.  

Postizanje ovog specifiļnog cilja podiĺiĺe konkurentnost ukljuļenih klastera i doprineĺe 

implementaciji strategija inteligentnih specijalizacija u regionima u kojima klasteri 

funkcioniġu.To ĺe se odnositi na sledece poslovne aspekte: 

o Strateġke konsultacije i saradnja sa regionalnim vlastima; 
o Analiza lanaca vrednosti, ukljuļujuĺi identifikaciju potencijalnih novih lanaca 

vrednosti, medju njima i medjunarodnih; 
o Analiza inovativnih potencijala i potencijala rasta klastera;  
o Medjusektorske i trend analize u smeru digitalizacije, kreativna ekonomija, kao i 

resursna efikasnost, dekarbonizacija i cirkularna ekonomija. 

Ġtaviġe, poboljġanjem sinergija i diverzifikacionih lanaca vrednosti specifiļnih za tri kljuļna 

sektora, stvoriĺe se poveĺani promet ļlanova klastera, nova radna mesta (posebno novi ili 

usavrseni zanati ï veġtine za nZEB gradnju i nove ili rekonstruisane zgrade u saglasnosti sa 
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nZEB karakteristikama), poveĺanje inovacionih projekata i patenata vezanih sa razvoj 

tehnologije, novi proizvodi i usluge.  

10. RAZVOJ I IMPLEMENTACIJA KOMUNIKACIJE I DISEMINACIJE (SO6)     
 

Razvoj i implementacija komunikacije i akcije diseminacije radi promocije i eksploatacije 

rezultata projekta i promocija koncepta nZEB u cilju poveĺanja potraģnje i poboljġanja 

performansi novih i rekonstruisanih zgrada su obuhvaĺeni ovim strateġkim ciljem.  

 

Kampanja komunikacije i diseminacije biĺe realizovana u saglasnosti sa zajedniļkom 

strukturom i biĺe posebno podeġena za primenu u svakoj drģavi ï regionu, sa sledeĺim 

ciljevima: 

 

- Promovisati programe obuke sa ciljem poveĺanja interesovanja ciljne grupe uz 
obezbedjenje njene odrģivosti po zavrġetku projekta; 
 

- Unaprediti svest o unapredjenoj ili razvijenoj strategiji klastera i partnerstava 
uspostavljenih u okviru projekta radi koriġĺenja rezultata; 

 
- Poveĺati zainteresovanost za program  ClusterXchange isticanjem prednosti uļeġĺa 

u takvom programu sa ciljem privlaļenja maksimalnog broja kandidata; 
 

- Promovisati nZEB koncept medju relevantnim uticajnim krugovima sa ciljem 
poveĺanja zahteva za nZEB i poveĺanje kvaliteta novih i rekonstruisanih zgrada.  
 

Paģljivom definicijom i skrojenom implementacijom kampanje komunikacije & diseminacije, 
ļlanovi pet klastera biĺe informisani i aktivirani, ciljna grupa za plan obuke & poduļavanja 
biĺe obezbedjena i efikasna razmena biĺe ostvarena tokom usvojenog programa.  
 

11. PODRĠKA PREPOZNAVANJU ULOGE KLASTERA   (SO7) 
 
Ovaj strateġki cilj obuhvata poveĺanje priznavanja uloge  klastera, udruģivanja u klasterske 
organizacije i poveĺanje broja MSP u participirajucim klasterima.  
 
Priznavanje kapaciteta i izvrsnosti  klastera na nacionalnom-regionalnom  nivou i 

medjunarodnom nivou  biĺe realizovano pomoĺu sertifikacije ĂCluster Management 

Excellenceñ, programa obuke i poduļavanja, strategije novog i revidiranog razvoja, uļeġĺa u  

ClusterXchange programu, ġto ĺe dovesti do poveĺanog kapaciteta za saradnju i 

koordinaciju, sa privlaļenjem i ukljuļenjem novih 5 MSP u svaki klaster na kraju projekta kao 

rezultatom.  

 

12. KRAJNJI KORISNICI  PROJEKTA        
 

Ciljna grupa ï odijum predloģenog projekta je raznolik i obuhvata  razliļite grupe: 

Á Menadģeri klastera i osoblje u menadģmentskim timovima, kao i ostali ļlanovi; 
Á MSP u: arhitekturi, gradjevinarstvu, gradnji i rekonstrukciji zgrada, energetskoj 
efikasnosti, odrģivoj  i obnovljivoj energiji, generisanju energije i obnovljivim izvorima, 
novim ili renoviranim usluģnim procesima, snabdevanju materijala, tehnologiji i 
komponentama; 

Á Izvrġioci cirkularne ekonomije u gradjevinskom sektoru (servisi za ruġenje ili 
rastavljanje); 
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Á Javna vlast (nacionalna, regionalna) kao investitori, korisnici i vlasnici i javni 
dobavljaļi;  

Á Poslovne mreģe & udruģenja; 
Á Istraģivanje  & obrazovanje; 
Á Povezane industrije, na primer, specijalne nZEB tehnologije u agroindustriji 
(biogoriva, koriġĺenje vune, trske, slame ili drugih obnovljivih materijala za izolaciju), 
ICT (menadģment u gradjenju/energiji, pametne elektromreģe) ili drugi sektori.  

U okviru test anlize (benchmarking ï WP2), biĺe obavljeno mapiranje znaļajnih uļesnika sa 
ciljem identifikovanja njihovih potreba i odgovornosti vezanih za postojeĺe strategije razvoja.  
U posebnom fokusu ĺe biti javne vlasti (nacionalne i regionalne) kao investitori, korisnici i 
vlasnici, kao i javni dobavljaļi, sa ciljem oblikovanja korelacije sa nacionalnim i regionalnim 
strategijama i akcionim planovima  - uputstvima vezanim za izgradnju, energetsku efikasnost 
i obnovljivim resursima, ali takodje i sa relevantnim aspektima vezanim za pametnu 
specijalizaciju, ekologiju (cirkularna ekonomija), obrazovanje, radnu i socijalnu zaġtitu. 
 
Programi obuke i poduļavanja (WP3) su posveĺeni poglavito klasterskim menadģerima i 
osoblju u menadģerskim timovima, ali takodje i drugim relevantnim ļlanovima klastera 
(ukljuļujuĺi MSP) i nacionalnim i regionalnim vlastima.   
 

Glavni korisnici novih ili revidiranih strategija razvoja (WP4) su partnerski klasteri i njihovi 
ļlanovi, privlaļeĺi i druge uticajne faktore kao ġto su nacionalne i regionalne vlasti, 
povezujuĺi potrebe trģista sa kreiranjem propisa javnih vlasti.  
 
U programu ClusterXchange (WP5) 55 osoba ĺe uļestvovati u ukupnom predstavljanju MSP, 
kao i menadģeri klastera, poslovne mreģe, tehnoloġki centri i ostale podrģavajuĺe 
organizacije.  
 
Kampanja komunikacije i diseminacije  (WP6) je posveĺena svim uļesnicima kroz specifiļna 
obaveġtavanja i aktivnosti za svaku ciljnu grupu sa ciljem da se aktivno i efektivno svi 
angaģuju u svim fazama projekta.   
 

13. OPIS RADNE METODOLOGIJE I SREDSTAVA ZA REALIZACIJU  
 

Metodologija rada ukljuļuje aktivnosti kao ġto je identifikacija tipa usluga koje stvaraju 
najveĺu dodatnu vrednost i naļine za isporuku tih usluga na najefektivniji naļin. Te pomoĺne 
usluge mogu pokriti, izmedju ostalih, napore za pospeġivanje internacionalizacije, 
istrazivanje trziġta, transfer tehnologije i znanja, promociju usvajanja inovacija od MSP, 
napredne tehnologije, digitalizaciju, usluge, nove poslovne modele, niski ugljenik, efikasna 
reġenja sa resursima, kreativnost i dizajn, unapredjenje veġtina.  
 
Unapredjenje veġtina klasterskih menadģera trebalo bi da uzme u obzir korist od 
umreģavanja i kvalitetnog uļenja, posebno s obzirom na buduĺe sinergije i izgradnju 
dugotrajnih partnerstava radi formiranja integracije klasterskih uļesnika u postojeĺe ili nove 
industrijske lance vrednosti. Takve koristi mogu nastati pomoĺu organizovanja povezanih 
aktivnosti, kao ġto je na primer, uparivanje ļlanova, mentorstvo, medjusobno usaglaġavanje, 
vrhunska obuka, razmena znanja  i kursevi za aktivno uļenje, razvoj platformi za  razmenu 
znanja, uzajamne studijske posete unutar svakog konzorcijuma, kao i  izmedju konzorcijuma 
izabranih pod ovim projektnim pozivom.  
 
Glavni cilj projekta  SMART4NZEB je jaļanje izvrsnosti klasterskog menadģmenta pet 
reprezentativnih klastera u Centralnoj i Istoļnoj Evropi pomoĺu posebnog radnog plana koji 
je kreiran tako da odgovori na sedam specifiļnih ciljeva, da bi obezbedio kvalitetne usluge za 
njihove povezane ļlanove, MSP. Poļevġi od test analize u kojoj ĺe biti ocenjene 
kompleksnost trziġta i spremnost za nZEB svakog tipa ļlanova, biĺe ocenjene performanse 
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menadģmenta klastera za postizanje izvrsnosti u menadģmentu klastera (Cluster 
Management Excellence ï WP2). To ĺe ukljuļiti utvrdjivanje potrebe za obuku za 
menadģement klastera i relevantnih uļesnika radi razvoja programa za obuku za 
unapredjenja njihovih veġtina putem uļeġĺa u programima obuke  i poduļavanja (WP3) i 
preporuka za buduĺi razvoj klastera koje ĺe biti koriġcene za pregled i ocenu strategija 
razvoja i inovativnosti (WP4).   
Nadalje, radni plan je kreiran tako  da omoguĺi medjunarodnu, medjuregionalnu, sektorsku i 
medju-sektorsku kooperaciju izmedju klastera i njegovih ļlanova pomoĺu posebno kreiranog  
podeġenog  programa - ClusterXchange Program (WP5). Ovo ĺe biti postignuto pomoĺu 
efikasne koordinacije projekta (WP1) i biĺe podrģano kampanjom jake komunikacije i 
diseminacije (WP6) koja ĺe takodje  stvoriti odrģivu saradnju izmedju angaģovanih partnera i 
predstavnika relevantnih faktora za trģiġte nZEB u odabranim zemljama.  
Radni paketi i njihova medjusobna  povezanost su prezentovani na sl. 2.  
  

14. UTICAJ PROJEKTA NA LOKALNI/REGIONALNI  RAZVOJ 
 

Pored velikog privredno-ekonomskog uticaja ovog projekta na ļitav Niġki region, 

medjunarodna saradnja sa partnerima iz Rumunije, Poljske i Slovenije ima  veliki uticaj na 

razvoj poslovno-obrazovnog turizma Grada Niġa. Kao krajnje korisnike, ovaj projekat imaĺe 

veĺi broj subjekata, od kojih su najvaģniji: 

 

¶ Turistiļka privreda Grada Niġa sa znatno uveĺanim brojem stranih gostiju u okviru 

privredne i obrazovne razmene (privredna saradnja, zajedniļki projekti, dualno 

obrazovanje, specijalistiļke studije, master i doktorske studije, tematski seminari i 

obuke, itd.) 

¶ Mala i srednja preduzeĺa Grada Niġa (MSP), sa moguĺnoġĺu plasmana u tri ciljne 

zemlje Jugoistoļne Evrope (Rumunija, Poljska, Slovenija), a takodje i druge zemlje u 

okviru COSME grupe zemalja. 

 

¶ Obrazovna privreda (prevashodno, ali ne i jedino, Univerzitet u Niġu), sa privlaļenjem 

stranih studenata i inģenjera na dodatno ġkolovanje, specijalizacije i doktorske 

studije, kao i medjunarodnom istraģivaļkom saradnjom sa RDI organizacijama i 

institucijama iz Juģne i Istoļne Evrope, u okviru projekata EU ili medjudrģavnih 

ugovora.  

 

Svi navedeni korisnici imaju kapacitete za znatno uveĺanje privredno-obrazovnih aktivnosti, 

sa posebnim afinitetima ka medjunarodnoj saradnji. Prezentovani projekat, svojim 

mnogobrojnim aktivnostima umreģavanja i saradnje, a posebno program  ClusterXchange, 

utiļu na znatno bolju prezentaciju kapaciteta obrazovno-privrednih kapaciteta Grada Niġa.  
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Slika 1.  Ġema organizacije projekta SMART4NZEB 

 

 
 

Slika 2. Ġema radnih aktivnosti na projektu 
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4. DEVELOPMENT OF BASIC CURRICULA FOR VET TRAINING IN PV 

SOLAR ENERGY12 

 
TÏÍÉÓÌÁÖ 0ÁÖÌÏÖÉç13, MÏÒíÅ MÏÒíÅÖÉç14, $ÒÁÇÏÓÌÁÖ 3ÔÏÊÉç15, Biljana !ÖÒÁÍÏÖÉç16 

 

                                                    
 Summary: In the frame of Erasmus+ project line for partners from Romania, Poland, Slovenia, and Serbia, for 
realization of Strategic partnership and Sector Skills Alliances in the field of education and training it is expected 
to develop inovative curricula for education and training and intensive dissemination and exploitation activities. 
Sector Skill Alliances aim at tackling skills gaps, by identifying sector specific labour market needs and demand 
for new skills with regard to one or more occupational profiles or by enhancing the responsiveness of initial and 
continuing VET system, at any level, to sector specific labour market needs.  
The need for additional education, not being part of system of formal education and prevailing of practical 
nature is especially noticed in the field of energy efficiency, ecological building, and solar energy. These three 
fields are recognized as very prosperitive and promissing in construction sector. It has to be realized by  
establishing close relations with educational and R/D institutions, and by  forming transnational dual education 
system. It is expected that all partners offer inovative courses that would  improve production processess and 
procedures using reserach results and improved competences of workers.  

 
Key words: Solar energy, Dual Education, Energy Efficiency, VET, NZEB (Near Zero Energy Building), 

Passive House   

 

                                                          

Rezime: U okviru programa Erasmus+ za partnere iz Rumunije, Poljske, Slovenije i Srbije, za ǊŜŀƭƛȊŀŎƛƧǳ {ǘǊŀǘŜǑƪƛƘ 
ǇŀǊǘƴŜǊǎǘŀǾŀ ƛ {ŀǾŜȊŀ ǎŜƪǘƻǎƪƛƘ ǾŜǑǘƛƴŀ ǳ ǇƻŘǊǳőƧǳ ƻōǊŀȊƻǾŀƴƧŀ ƛ ƻōǳƪŀ ƻőŜƪǳƧŜ ǎŜ ǊŀȊǾƛƧŀƴƧŜ ƛƴƻǾŀǘƛǾƴƛƘ 
ǎŀŘǊŀȌŀƧŀ Ȋŀ ƻōǊŀȊƻǾŀƴƧŜ ƛ ƻōǳƪŜΣ ƪŀƻ ƛ ƛƴǘŜƴȊƛǾƴŜ ŀƪǘƛǾƴƻǎǘƛ ǳ ŘƛǎŜƳƛƴŀŎƛƧƛ ƛ ŜƪǎǇƭƻŀǘŀŎƛƧƛ ǊŜȊǳƭǘŀǘŀΦ ¦ ƻōƭŀǎǘƛ 
{ŀǾŜȊŀ ǾŜǑǘƛƴŀ ŎƛƭƧ ƧŜ Řŀ ǎŜ ǇƻǇǳƴŜ ǇǊŀȊƴƛƴŜΣ ƛŘŜƴǘƛŦƛƪŀŎƛƧƻƳ ǎǇŜŎƛŦƛőƴƛƘ ǇƻǘǊŜōŀ ǘǊȌƛǑǘŀ ǊŀŘŀ ǳ ŘŀǘƻƧ ƻōƭŀǎǘƛ ƪŀƻ ƛ 
ȊŀƘǘŜǾŀ Ȋŀ ƴƻǾƛƳ ǾŜǑǘƛƴŀƳŀ ς ȊŀƴŀǘƛƳŀΣ ǎ ƻōȊƛǊƻƳ ƴŀ ƧŜŘŀƴ ƛƭƛ ǾƛǑŜ ƻōǊŀȊƻǾƴƛƘ ǇǊƻŦƛƭŀ ƛƭƛ ǳǎŀǾǊǑŀǾŀƴƧŜ 
reprezentativnih inicijalnih ili unapredjenih struőƴƛƘ ŜŘǳƪŀŎƛƧŀ  ƛ ƻōǳƪŀΣ ƴŀ ǎǾƛƳ ƴƛǾƻƛƳŀ Ȋŀ ǇƻǘǊŜōŜ ǘǊȌƛǑǘŀ ǊŀŘŀ 
u datoj oblastiΦ tƻǘǊŜōŀ Ȋŀ ŘƻŘŀǘƴƛƳ ƻōǳƪŀƳŀ ȊŀǇƻǎƭŜƴƛƘΣ ƪƻƧŜ ƴƛǎǳ ŘŜƻ ŦƻǊƳŀƭƴƻƎ ǎƛǎǘŜƳŀ ƻōǊŀȊƻǾŀƴƧŀΣ ǾŜŏ ǎǳ 
ǇǊŜǘŜȌƴƻ ǇǊŀƪǘƛőƴŜ ƻōǳƪŜΣ ǳƻőŜƴŀ ƧŜ ƴŀǊƻőƛǘƻ ǳ ƻōƭŀǎǘƛ ŜƴŜǊƎŜǘǎƪŜ ŜŦƛƪŀǎƴƻǎǘƛΣ ŜƪƻƭƻǑƪŜ ƎǊŀŘƴƧŜ ƛ ƪƻǊƛǑŏŜƴƧŀ 
ǎƻƭŀǊƴŜ ŜƴŜǊƎƛƧŜΦ hǾŜ ǘǊƛ ƻōƭŀǎǘƛ ǎǳ ǇǊŜǇƻȊƴŀǘŜ ƪŀƻ ǇǊƻǎǇŜǊƛǘŜǘƴŜ ǳ ƎǊŀŘƧŜǾƛƴǎƪƻƳ ǎŜƪǘƻǊǳΣ ƎŘŜ ǎŜ ƳƻȌŜ ƛȊǾǊǑƛǘƛ 
ǇƻǾŜȊƛǾŀƴƧŜ ǇǊƛǾǊŜŘŜ ǎŀ ƴŀǳőƴƻ-obrazovnim i razvojnim institucijama, uspostavljanjem dualnog obrazovanja 
radi unapreŘƧƛǾŀƴƧŀ ǇǊƻƛȊǾƻŘƴƛƘ ǇǊƻŎŜǎŀ ƛ ǇǊƻŎŜŘǳǊŀ ƪǊƻȊ ƛƳǇƭŜƳŜƴǘŀŎƛƧǳ ƴŀǳőƴƛƘ ŘƻǎǘƛƎƴǳŏŀ ƛ ǳƴŀǇǊŜŘƧŜƴƧŜ 
kompetencija zaposlenih.  hőŜƪǳƧŜ ǎŜ Řŀ ǎǾƛ ǇŀǊǘƴŜǊƛ ǇƻƴǳŘŜ ƛƴƻǾŀǘƛǾƴŜ ƪǳǊǎŜǾŜ ƪƻƧƛ ŏŜ ǳƴŀǇǊŜŘƛǘƛ ǇǊƻŎŜǎŜ ƛ 
ǇǊƻŎŜŘǳǊŜ  ǇǊƻƛȊǾƻŘƴƧŜ ƪƻǊƛǎǘŜŏƛ ǊŜȊǳƭǘŀǘŜ ƛǎǘǊŀȌƛǾŀƴja i unapredjene kompetencije radnika.  
 
Kljuőne reői: Solarna energije, Dualno obrazovanje, Energetska efikasnost, {ǘǊǳőƴƻ ƻōǊŀȊƻǾŀƴƧŜ ό±9¢ύΣ b½9. 
όƛȊƎǊŀŘƴƧŀ ǎŀ ǇƻǘǊƻǑƴƧƻƳ ŜƴŜǊƎƛƧŜ ōƭƛǎƪƻƳ ƴǳƭƛύΣ tŀǎƛǾƴŜ  ƪǳŏŜ  
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15. INTRODUCTION  
 

In frame of this program the curricula is proposed for professions: 
 

1. Technician of Solar Energy (TSE), 
2. Bachelor of Solar Energy (BSE) 
3. Master of Solar Energy (MSE) 

 
For given professions are proposed the following subjects: 
 
SE-1. Introduction to Use of Solar Energy. 
SE-2. Calculation of Solar Capacity of Micro-locations of Buildings/Locations  Using  
Appropriate Software.  
SE-3. Solar Cells and Panels  ï Surway of Technology. 
SE-4. Connecting Panels in Bigger Solar Systems.  
SE-5. Solar  DC/AC Convertors ï Methods of Connections in Systems (Solar Plants).  
SE-6. Actual Legal Regulations, National and International Legislative and Contracts, New 
Demands in the Field of Production and Applying of Solar Energy.  
 
The curricula of courses SE-1, SE-2, and SE-3 are taken from available sources  and 
publications by first author. The important practical courses (SE-4 and SE-5) are generated 
in collaboration with known German firm SMA, based on courses delivered to members of 
Cluster Dundjer  in Niġ, Serbia and Sofia, Bulgaria, as well as in SMA Solar Academy (SMA 
Solar Academy, see [4]). The subject SE-6 deals with legislative in the solar energy sector, 
FIDIC oriented to solar energy, as well as new demands and challenges in the field and will 
be subject of special presentation.  
 
16. CURRICULA FOR EDUCATION AND TRAINING (VET)   Level SE-4 

 
 
SE-4. COMPOSING PANELS IN BIGGER SOLAR SYSTEMS 
 

 
I. SE-4.1.  PV SYSTEMS UP TO 30 kWp (RESIDENTIAL SYSTEMS FOR PRIVATE 
APPLICATIONS) 

 
II. SE-4.2. PV SYSTEMS UP TO 250 KWp (COMMERCIAL APPLICATIONS) 

 
III. SE-4.3. VISUALIZATION AND CONTROL OF PV SYSTEMS 

 
IV. SE-4.4. SERVICE AND MAINTENANCE OF PV SYSTEMS WITH A 
DECENTRALIZED SYSTEM STRUCTURE 

 
V. SE-4.5. DESIGNING OF PV PLANTS WITH THE SUNNY TRIPOWER 60 
INVERTER AND THE MEDIUM VOLTAGE STATION 

  
VI.  SE-4.6. DESIGNING OF LARGE-SCALE PV PLANTS WITH SUNNY CENTRAL  
       INVERTERS AND THE MEDIUM VOLTAGE POWER STATION 

 
The curricula for above noted courses are as follows.  
 
SE-4.1.  PV SYSTEMS UP TO 30 kWp (RESIDENTIAL SYSTEMS FOR PRIVATE 
APPLICATIONS) 
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This seminar will give an overview of SMAôs product solutions for the installation of self-
consumption-optimized PV systems in the private application segment with an output of up to 
30 kWp. It starts with a discussion about the possible reasons end customers might want to 
install a PV system and looks into possible ways of reducing household energy costs. In 
addition to SMA inverters, you will of course also become familiar with power electronics 
close to the module. We also cover the communication and monitoring services and self-
consumption optimization systems that SMA offers. Using a sample system design, one will 
learn what makes system planning and dimensioning possible. One  will learn how to select 
just the right products for  intended application and will consolidate the skills one have 
learned in a workshop on system design.  

This seminar is part of  training block on residential and commercial PV solutions. This block 
consists of four seminars: 
  

1. ñPV systems up to 30 kWp (residential systems for private applications)ò, SE-4.1, 
2. ñPV systems up to 250 kWp (commercial applications)ò, SE-4.2, 
3. ñVisualization and control of PV systemsñ, SE-4-3,  
4. ĂService and maintenance of PV systems with a decentralized system structureñ. SE-

4.4.  
 

All seminars can be visited as stand-alone trainings, but if one would like an even deeper 
and more encompassing understanding, we suggest to attend the entire block.  
 
LANGUAGE: English 

TARGET GROUP: Installer, solar technology specialist, technical system planner, electrically 
qualified person. 

REQUIREMENTS: Basic knowledge of solar power systems, PC skills, personal internet-
enabled terminal  (BYOD ï Bring Your Own Device).  
 
SE-4.2. PV SYSTEMS UP TO 250 KWp (COMMERCIAL APPLICATIONS) 

This seminar will give an overview of SMAôs product solutions for the installation of self-
consumption-optimized PV systems in the commercial application segment with an output 
between 30 and 250 kWp. In addition to SMA inverters, one will also become familiar with 
power electronics close to the module. Of course, for this system size we will also look into 
the added value of an electric storage solution and discuss aspects regarding its use in the 
commercial domain. Using a sample system design, one will learn what makes system 
planning and dimensioning possible. One will learn how to select just the right products for 
your intended application and will consolidate the skills you have learned in a workshop on 
system design.  
This seminar is part of our training block on residential and commercial PV solutions. This 
block consists of four seminars,  

1. ñPV systems up to 30 kWp (residential systems for private applications)ò,  
2. ñPV systems up to 250 kWp (commercial applications)ò,  
3. ñVisualization and control of PV systemsñ, 
4. ĂService and maintenance of PV systems with a decentralized system structureñ.  

All seminars can be visited as stand-alone trainings, but if you would like an even deeper and 
more encompassing understanding, we suggest you attend the entire block.  
 
LANGUAGE: English 

https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-30-kwp-residential-systems-for-private-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-250-kwp-commercial-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/visualization-and-control-of-pv-plants.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/service-and-maintenance.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-30-kwp-residential-systems-for-private-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-250-kwp-commercial-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/visualization-and-control-of-pv-plants.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/service-and-maintenance.html
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TARGET GROUP: Installer, solar technology specialist, technical system planner, electrically 
qualified person 

REQUIREMENTS: Basic knowledge of solar power systems, PC skills, please bring 
an internet-enabled terminal with you (BYOD ï Bring Your Own Device) for the 
workshop on system planning (participants require W-LAN Access). 
 
SE-4.3. VISUALIZATION AND CONTROL OF PV SYSTEMS 
 
This seminar provides you with an overview of the various options available for visualizing 
and controlling PV systems. In addition to SMA data interfaces and data loggers, we will also 
introduce SMAôs online service options. On this training day, one will of course also have the 
opportunity to apply what have learned in a practical workshop. In small groups, we will set 
up the training systems and configure them to send data to the SMA monitoring system. 
Furthermore, we will look at the possibilities of manufacturer-neutral system communication 
using the Modbus Protocol, and for this system size we will also talk about the added value 
of an electric storage solution and clarify aspects regarding its use in the commercial domain. 
Using a sample system design, one  will learn what makes system planning and 
dimensioning possible. One will learn how to select just the right products for his intended 
application and will consolidate the skills which had learned in a workshop on system design. 
 
This seminar is part of our training block on residential and commercial PV solutions. This 
block consists of four seminars,  
 

1. ñPV systems up to 30 kWp (residential systems for private applications)ò,  
2. ñPV systems up to 250 kWp (commercial applications)ò, 
3.  ñVisualization and control of PV systemsñ  
4.  ĂService and maintenance of PV systems with a decentralized system structureñ.  

All seminars can be visited as stand-alone trainings, but if one would like an even deeper 
and more encompassing understanding, we suggest  attending the entire block. 

LANGUAGE: English 

TARGET GROUP: Installer, solar technology specialist, technical system planner, electrically 
qualified person. 

REQUIREMENTS: Knowledge of solar power systems and SMA components, PC skills, 
please bring a mobile device with a web browser (IE, Firefox, Safari) with you for the 
workshop on system communication 
 
SE-4.4. SERVICE AND MAINTENANCE OF PV SYSTEMS WITH A DECENTRALIZED 
SYSTEM STRUCTURE 

Only PV systems that work reliably and fault-free guarantee maximum yields over the long 
term.  

You will help your customers achieve this through regular maintenance operations and 
prescribed measurements, your service and a customer-specific PV system monitoring 
concept.  
 
This seminar qualifies you to undertake maintenance on PV systems with decentralized 
inverters and battery-storage systems, and perform a targeted analysis of anomalies.  

Key points covered by this seminar include basic information on photovoltaics, PV arrays, 
inverters, battery-storage systems and other system components. Building on this 

https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-30-kwp-residential-systems-for-private-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-250-kwp-commercial-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/visualization-and-control-of-pv-plants.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/service-and-maintenance.html
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information, you will learn how to professionally examine a PV system, how to carry out 
potential measurements and how these are used in troubleshooting and quality assurance. 
You will receive suggestions on how to prepare the relevant documentation and how to 
maintain yields through PV system monitoring as well as how to optimize yields by updating 
and upgrading components.  

In a series of practical exercises, you will perform and evaluate measurements on sample 
systems, check system communications, localize existing errors and formulate 
troubleshooting advice.  

This seminar is part of our training block on residential and commercial PV solutions. This 
block consists of four seminars: 
  

1. ñPV systems up to 30 kWp (residential systems for private applications)ò,  
2. ñPV systems up to 250 kWp (commercial applications)ò, 
3.  ñVisualization and control of PV systemsñ 
4. ĂService and maintenance of PV systems with a decentralized system structureñ. 

 
 All seminars can be visited as stand-alone trainings, but if you would like an even deeper 
and more encompassing understanding, we suggest attending the entire block.  
 
LANGUAGE: English 
 
TARGET GROUP: Service technicians, solar technology specialists, installers, experts. 
 
SE-4.5. DESIGNING OF PV PLANTS WITH THE SUNNY TRIPOWER 60 INVERTER AND 
THE MEDIUM VOLTAGE STATION 
 
The planning of decentralized large-scale PV plants is getting more and more attractive 
because of several advantages this technology offers. This technical seminar qualifies you to 
design modern decentralized large-scale PV plants connected to the medium-voltage grid 
using the successful SMA solution: the Sunny Tripower 60 inverter and the Medium Voltage 
Station. The main topics are the topology, functions, protections and sizing of the Sunny 
Tripower 60 inverters and Medium Voltage Stations. The seminar also covers the designing 
of the PV plants using the latest version of the SMA software Sunny Design and the 
configuration of the Medium Voltage Station according to specific project requirements.  

Please do not forget to bring your laptop and a pocket calculator. This seminar consists of 
two days and includes lessons and workshops with software.  

This seminar is part of our training block on large-scale PV systems. This block consists of 
two seminars: 
  

1. ñDesigning of PV Plants with the Sunny Tripower 60 Inverter and the Medium Voltage 
Stationò 

2. ñDesigning of Large-Scale PV Plants with Sunny Central Inverters and the Medium 
Voltage Power Stationò.  
 

All seminars can be visited as stand-alone trainings, but if you would like an even deeper and 
more encompassing understanding, we suggest you attend the entire block.  

 
LANGUAGE: English 

TARGET GROUP: Renewable energy professionals 

https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-30-kwp-residential-systems-for-private-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/pv-systems-up-to-250-kwp-commercial-applications.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/visualization-and-control-of-pv-plants.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/service-and-maintenance.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-pv-plants-with-the-sunny-tripower-60-inverter-and-the-medium-voltage-station.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-pv-plants-with-the-sunny-tripower-60-inverter-and-the-medium-voltage-station.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-with-sc-and-mvps.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-with-sc-and-mvps.html
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REQUIREMENTS: We recommend previous knowledge of PV modules, PV inverters, 
medium-voltage transformers, AC voltage, AC current, active and reactive power, Ethernet, 
and Modbus. 
 

SE-4.6. DESIGNING OF LARGE-SCALE PV PLANTS WITH SUNNY CENTRAL 
INVERTERS AND THE MEDIUM VOLTAGE POWER STATION 

The planning of centralized large-scale PV plants has become much easier because of 
turnkey solutions by SMA. This technical seminar qualifies you to design modern centralized 
large-scale PV plants connected to the medium-voltage grid using the successful SMA 
solution: The Medium Voltage Power Station. The main topics are the topology, functions 
and protections of the Medium Voltage Power Station, including the designing of PV plants 
using the latest version of the SMA software Sunny Design and the configuration of the 
Medium Voltage Power Station according to specific project requirements.  
Please do not forget to bring your laptop and a pocket calculator. This seminar consists of 
three days and includes lessons, workshops with software and a visit to the Sunny Central 
factory.  
This seminar is part of our training block on large-scale PV systems. This block consists of 
two seminars:  

1. ñDesigning of PV Plants with the Sunny Tripower 60 Inverter and the Medium Voltage 
Stationò 

2. ñDesigning of Large-Scale PV Plants with Sunny Central Inverters and the Medium 
Voltage Power Stationò. 

 
 All seminars can be visited as stand-alone trainings, but if you would like an even deeper 
and more encompassing understanding, we suggest you to  attend the entire block.  

LANGUAGE: English 

TARGET GROUP: Renewable energy professionals 

REQUIREMENTS: We recommend the successful participation in our seminar ñDesigning of 
PV plants with the Sunny Tripower 60 inverter and the Medium Voltage Stationò 
 

 

17. CURRICULA FOR EDUCATION AND TRAINING (VET)  Level SE-5 
 

SE-5. SOLAR  DC/AC  CONVERTERS ï METHODS OF INTEGRATION IN SYSTEMS 

(SOLAR PLANTS) 
 

I. SE-5.1.  STORAGE SYSTEMS IN THE SMA SMART HOME (SMA  
      INSTALATIONS) 
 
II. SE-5.2.  DESIGNING OF OFF-GRID HYBRID ENERGY SYSTEMS WITH SUNNY 

ISLAND BATTERY INVERTERS AND THE MULTICLUSTER BOX 
  
III. SE-5.3. COMMISSIONING OF OFF-GRID HYBRID ENERGY SYSTEMS WITH 

SUNNY ISLAND BATTERY INVERTERS AND THE MULTICLUSTER BOX 
  
IV. SE-5.4. DESIGNING OF HYBRID ENERGY SYSTEMS WITH THE SMA FUEL 

SAVE CONTROLLER VERSION 2.0 

 
V. SE-5.5. COMMISSIONING OF HYBRID ENERGY SYSTEMS WITH THE SMA FUEL 

SAVE CONTROLLER VERSION 2.0 

https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-pv-plants-with-the-sunny-tripower-60-inverter-and-the-medium-voltage-station.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-pv-plants-with-the-sunny-tripower-60-inverter-and-the-medium-voltage-station.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-with-sc-and-mvps.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-with-sc-and-mvps.html
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VI. SE-5.6. WEBINAR SUNNY TRIPOWER CORE1 - FUNCTIONS, DESIGN, 

INSTALLATION AND COMMISSIONING 
 
VII.  SE-5.7. WEBINAR OVERVIEW SMA UTILITY SOLUTIONS ï PORTFOLIO AND 

OPPORTUNITIES 
 

The curricula for above noted courses are as follows.  
 
 
 
SE-5.1. STORAGE SYSTEMS IN THE SMA SMART HOME (SMA INSTALATIONS) 
 
In the face of continuously rising energy prices PV plants with battery storage systems 
become more and more attractive for private households. These solutions allow a maximum 
of independence accordingly a significant reduction of electricity costs. In this seminar you 
learn how to plan and design future-proof solutions with flexible and integrated storage 
solutions from SMA.  
Key aspects of the seminar are application scenarios for different systems, battery expertise 
and criteria for battery selection, tips on designing and integrating PV storage solutions into 
the SMA Smart Home, i.e. plant monitoring, visualization of energy flows and optimization of 
self-consumption via load shifting.  
This seminar is part of training block on off-grid systems and storage solutions. This block  
consists of three seminars:  

1. ñStorage Systems in the SMA Smart Homeò, 
2. ñDesigning of Off-Grid Hybrid Energy Systems with Sunny Island Battery Inverters 

and the Multicluster Boxñ 
3. ĂCommissioning of Off-Grid Hybrid Energy Systems with Sunny Island Battery 

Inverters and the Multicluster Boxñ.  
 

All seminars can be visited as stand-alone trainings, but if you would like an even deeper and 
more encompassing understanding, we suggest you attend the entire block.  
 
LANGUAGE: English 

TARGET GROUP: Installer, solar technology specialist, technical system planner, electrically 
qualified person 

REQUIREMENTS: Basic knowledge of solar power systems, PC skills, please bring an 
internet-enabled terminal with you for the workshop on system planning (participants require 
W-LAN access) 

 
SE-5.2. DESIGNING OF OFF-GRID HYBRID ENERGY SYSTEMS WITH SUNNY ISLAND 
BATTERY INVERTERS AND THE MULTICLUSTER BOX 

In sunny regions of the world, PV plants in combination with battery systems have already 
become the most reliable way to provide electrical energy to grid-isolated villages or 
consumers. The designing of PV plants and battery systems for isolated grids is complex 
because this hybrid energy system is composed of several critical components, whose 
correct sizing determines the technical success of the project. This advanced seminar 
qualifies you to understand the respective SMA solutions and to design modern off-grid 
power systems based on the successful SMA Sunny Island- and Multicluster technology. The 
main topics are the functions, protections and sizing of the Sunny Island inverters and the 

https://www.sma.de/en/partners/sma-solar-academy/seminars/storage-systems-in-the-sma-smart-home.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
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Multicluster Box, including the designing of the hybrid energy systems using the latest 
version of the SMA software Sunny Design.  

Please do not forget to bring your laptop and a pocket calculator. This seminar consists of 
three days and includes lessons, workshops with software and a visit to the SMA Hybrid Test 
Center.  

This seminar is part of our training block on off-grid systems and storage solutions. This 
block consists of three seminars: 

1.  ñStorage Systems in the SMA Smart Homeò, 
2.  ñDesigning of Off-Grid Hybrid Energy Systems with Sunny Island Battery Inverters 

and the Multicluster Boxñ  
3. ĂCommissioning of Off-Grid Hybrid Energy Systems with Sunny Island Battery 

Inverters and the Multicluster Boxñ.  
All seminars can be visited as stand-alone trainings, but if you would like an even deeper and 
more encompassing understanding, we suggest you attend the entire block.  

 
LANGUAGE: English 

TARGET GROUP: Renewable energy professionals 

REQUIREMENTS: We recommend previous knowledge of PV modules, PV inverters, battery 
inverters and lead-acid batteries for isolated grids (Off-grid) 
 

SE-5.3. COMMISSIONING OF OFF-GRID HYBRID ENERGY SYSTEMS WITH SUNNY 
ISLAND BATTERY INVERTERS AND THE MULTICLUSTER BOX 
 
In sunny regions of the world, PV plants in combination with battery systems have already 
become the most reliable way to provide electrical energy to grid-isolated villages or 
consumers. The professional installation and commissioning of SMA hybrid energy systems 
are essential to ensure a reliable power supply to the isolated loads. This advanced training 
qualifies you for the commissioning of hybrid energy systems according to the SMA 
commissioning process. The main topics are the required configurations of the Sunny Island 
battery inverters and SMA PV inverters.  
Please do not forget to bring your laptop and a voltage measuring device (DC/AC). This 
training consists of one day and includes practical workshops at the SMA Hybrid Test 
Center. 
  
This seminar is part of our training block on off-grid systems and storage solutions. This 
block consists of three seminars: 

1. ñStorage Systems in the SMA Smart Homeò, 
2. ñDesigning of Off-Grid Hybrid Energy Systems with Sunny Island Battery Inverters 

and the Multicluster Boxñ  

3. ĂCommissioning of Off-Grid Hybrid Energy Systems with Sunny Island Battery 

Inverters and the Multicluster Boxñ.  

LANGUAGE: English 

TARGET GROUP: Renewable energy professionals 

REQUIREMENTS: The successful participation in the seminar ñDesigning of Off-Grid Hybrid 
Energy Systems with Sunny Island battery inverters and the Multicluster Boxò 

 

https://www.sma.de/en/partners/sma-solar-academy/seminars/storage-systems-in-the-sma-smart-home.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/storage-systems-in-the-sma-smart-home.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-off-grid-hybrid-energy-systems-with-sunny-island-battery-inverters-and-the-multicluster-box.html
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SE-5.4. DESIGNING OF HYBRID ENERGY SYSTEMS WITH THE SMA FUEL SAVE 
CONTROLLER VERSION 2.0 

 
In sunny regions of the world, PV plants in combination with diesel generators and/or the 
utility grid have already become the most economical way to generate electrical energy, even 
without subsidies.  
The designing of PV-Diesel hybrid energy systems is complex, because a reliable control for 
the PV plant is needed to ensure the smooth operation of the grid. Designers need up-to-
date information for using the latest SMA technology in their projects. This advanced seminar 
qualifies you to understand the functions of the SMA Fuel Save Controller and to design 
reliable hybrid energy systems using the latest version of the SMA software Sunny Design.  
Please do not forget to bring your laptop and a pocket calculator. The seminar consists of 
two-and-a-half days and includes lessons, workshops with software and a visit to the SMA 
Hybrid Test Center.  
This seminar is part of training block on Fuel Save solutions. This block consists of two 
seminars,  

1. ñDesigning of Hybrid Energy Systems with the SMA Fuel Save Controller Version 2.0ò  

2. òCommissioning of Hybrid Energy Systems with the SMA Fuel Save Controller 

Version 2.0ò.  
 
All seminars can be visited as stand-alone trainings, but if you would like an even deeper 
and more encompassing understanding, we suggest you attend the entire block. 
  

LANGUAGE: English 

TARGET GROUP: Renewable energy professionals 

REQUIREMENTS: It is recommended previous knowledge of PV plants, diesel generators, 
active power, reactive power, and networks 
 

SE-5.5. COMMISSIONING OF HYBRID ENERGY SYSTEMS WITH THE SMA FUEL SAVE 
CONTROLLER VERSION 2.0 

In sunny regions of the world, PV plants in combination with diesel generators and/or the 
utility grid have already become the most economical way to generate electrical energy, even 
without subsidies.  
The commissioning of the SMA Fuel Save Controller 2.0 is the most important part of such 
projects, because correct settings for the controller are essential for the stable operation of 
the system. The commissioning of the Fuel Save Controller can now be done by the plant 
designer him- or herself. Local commissioning significantly reduces the cost and the effort of 
the project. There are three steps that are subject of this course:  
 
¶ Strict commissioning procedure (SMA), 
¶ Controller configuration with graphical interface (Fuel Save Controller,  Graphical 

User Interface), 
¶ Configuration of PV plant with according software (Sunny Explorer), 
¶ Practical training.   

 
This advanced training qualifies you to commission the SMA Fuel Save Controller Version 
2.0 according to the SMA commissioning process.  
 
Please do not forget to bring your laptop and a pocket calculator. The seminar consists of 
one day and includes practical Workshops at the SMA Hybrid Test Center.  

https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-hybrid-energy-systems-with-the-sma-fuel-save-controller-20-s-and-m.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-hybrid-energy-systems-with-the-sma-fuel-save-controller-20-s-and-m.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-hybrid-energy-systems-with-the-sma-fuel-save-controller-20-s-and-m.html
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This seminar is part of our training block on Fuel Save solutions. This block consists of two 
seminars:  

1. ñDesigning of Hybrid Energy Systems with the SMA Fuel Save Controller Version 2.0ò  
2. òCommissioning of Hybrid Energy Systems with the SMA Fuel Save Controller 

Version 2.0ò.  
 

LANGUAGE: English 

TARGET GROUP: Renewable energy professionals 

REQUIREMENTS: Please note that this training is for qualified electricians only! 

Participation in this training requires the successful completion of our seminar ñDesigning of 
Hybrid Energy Systems with the SMA Fuel Save Controller Version 2.0ò 
The SMA commissioning process described in this training must be observed for the 
commissioning of all SMA Fuel Save Controller plants.  
 
Process of technical control which is subject of this course must be obeyed on all plants with 
Fuel Save Controller. For first commissioning is strictly recommended usage of SMA Remote 
Commissioning Support, with appropriate Internet connection with Fuel Save Controller as 
well as VPN approach to controller by SMA technical service.    
 
SE-5.6. WEBINAR SUNNY TRIPOWER CORE1 - FUNCTIONS, DESIGN, INSTALLATION 
AND COMMISSIONING 

 
In this webinar we present the new Sunny Tripower CORE1 and provide you in a compact 
fashion with all technical knowledge required for design, installation and commissioning.  
The new Sunny Tripower generation ĂSunny Tripower CORE1ñ is already different from its 
predecessors due to its innovative design as a standing appliance. This inverter, designed 
specifically for commercial rooftop applications, offers a multitude of advantages in 
installation and commissioning.  
Experience the individual steps of a successful design, installation and commissioning with 
the new Sunny Tripower CORE1 in practice.  
In addition, as always, the Technical Trainers of the SMA Solar Academy provide you with 
useful tips and tricks and you have the option to ask questions via the integrated chat that 
will be answered directly during the webinar.  
Use this opportunity for an encompassing product presentation and in-depth technical 
insights into the new Sunny Tripower CORE1. We are looking forward to welcoming you in 
the webinar.  
You will receive the access data for the webinar room at latest one day before the webinar 
starts. The data will be sent via e-mail to the e-mail address you used for registration.  
 
LANGUAGE: English 
 
TARGET GROUP: Installer, Solar professional, technical plant designers, electrically 
qualified persons, distributors 
 
REQUIREMENTS: Knowledge of photovoltaics 
 
SE-5.7. WEBINAR OVERVIEW SMA UTILITY SOLUTIONS ï PORTFOLIO AND 
OPPORTUNITIES 

In this webinar we introduce you to the ecosystem of SMA utility solutions and provide you 
with a comprehensive overview of SMAôs versatile product range.  

https://www.sma.de/en/partners/sma-solar-academy/seminars/designing-of-hybrid-energy-systems-with-the-sma-fuel-save-controller-20-s-and-m.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-hybrid-energy-systems-with-the-sma-fuel-save-controller-20-s-and-m.html
https://www.sma.de/en/partners/sma-solar-academy/seminars/commissioning-of-hybrid-energy-systems-with-the-sma-fuel-save-controller-20-s-and-m.html
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From decentralized solutions based on the Sunny Tripower inverters connected to the 
compact MV station up to centralized solutions based on the fully integrated Medium Voltage 
Power Station ï SMA offers integrated solutions from DC to the medium voltage grid for your 
utility projects.  

After attending this webinar you will have gained an in-depth insight into the utility market 
and see how SMA solutions can benefit your worldwide PV projects.  

In addition, as always, the Technical Trainers of the SMA Solar Academy provide you with 
useful background information and you have the opportunity to ask questions via the 
integrated chat that will be answered directly during the webinar.  

Use this opportunity to gain a solution-oriented overview, which will assist you in making a 
more sophisticated decision. We are looking forward to welcoming you in the webinar.   

You will receive the access data for the webinar room at latest one day before the webinar 
starts. The data will be sent via e-mail to the e-mail address you used for registration.  

LANGUAGE: English 

TARGET GROUP: decision makers, investors, distribution network operators and 
(independent) power producers. 

REQUIREMENTS: Basic understanding of utility projects. 

Each of noted courses can be attended separately obeying recommendations for previous 
knowledge.  
 
18. INTERNATIONAL STRATEGIC PARTNERSHIP IN THE FIELD OF PV SOLAR 

ENERGY  

 
Transnational VET in the field of PV (both initial and continuing)  as a goal  has developing 
the partnerships, supporting the setting up and implementation of internationalization 
strategies, aimed at putting in place the necessary support mechanisms as well as 
contractual frameworks to promote quality mobility of VET staff and learners, including 
promoting the automatic mutual recognition of qualifications and learning outcomes.  
Developing partnerships aimed at promoting work-based learning in all its forms. These 
partnerships can also aim at developing new training content and joint VET qualifications that 
integrate periods of work-based learning, opportunities to apply knowledge in practical 
workplace situations, and embedding international mobility experience whenever possible.  
The general intention is enhancing access to training and qualifications for all members of 
clusters-partners and also students of educational institutions included in program, with a 
particular attention to the low-skilled workers.  

The presented parts of curricula should serve to validation of non-formal and informal 
learning, promoting work-place learning, providing for efficient and integrated guidance 
services and flexible and permeable learning pathways with  initial and/or continuing training 
to their staff.  

This program is a part of strengthening key competences in initial and continuing VET, in 
particular PV technology and skills.  

The goal of this program is also supporting the uptake of innovative approaches and digital 
technologies not only in technology and skills but also in teaching and learning.  

The proposed programe includes systematic approaches to the initial and continuous 
professional development of VET teachers, trainers and mentors in both school and work-
based settings.  

In collaboration with international partners (Slovenia, Romania, Poland, and partners in 
earlier European projects) sustainable partnerships will be developed in order to establish  
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further  national, regional and sectoral skills competitions organizations, as a form of raising 
the attractiveness and excellence in VET, in particular in the fields of Energy Efficiency and 
Renewable energy sources (in our case, PV).  

 

 

REFERENCES 

 
[10] tŀǾƭƻǾƛŏΣ ¢ΦaΦΣ 2ŀōǊƛŏΣ .Φ5ΦΥ Fizika i tehnika solarne energetike, Gradjevinska knjiga, 

Beograd, 2006.  

[11] tŀǾƭƻǾƛŏΣ ¢ΦΣ WŜǾŘƧƻǾƛŏΣ {ΦΣ YƻǎǘƛŏΣ [ƧΦΣ  wŀŘƻǎŀǾƭƧŜǾƛŏΣ WΦΣ tƛǊƭǎΣ 5.: Solar Energy and 

Education in Serbia, Proc. Intnl. Conf. Interculturality in the Education Process, Pedagogical 
CŀŎǳƭǘȅ άDƻŎŜ 5ŜƭőŜǾέΣ ~ǘƛǇΣ aŀŎŜŘƻƴƛŀΣ нллрΣ прп-457.  

[12] tŀǾƭƻǾƛŏΣ ¢ΦΣ YƻǎǘƛŏΣ [ƧΦΣ tŀǾƭƻǾƛŏΣ ½ΦΣ tŀƴǘƛŏΣ [ΦΥ Measurement of Electrical Characteristics of 

PV/Thermal Collector, Proc. 3rd  Intnl. Workshop on Teaching in Photovoltaics, Prag, 2006, 81-
86.  

[13] https://www.sma.de/en/partners/sma-solar-academy/seminars.html 
[14] C. Cecati, C. Citro, P. Siano: Combined Opertaions of Renewable Energy Systems and 

Rasponsive Demand in  
a Smart Grid, IEEE Trans Sustain Energy 2011, Vol. 24, pp 68-76.                    

[15] ¢ƻƳƛǎƭŀǾ tŀǾƭƻǾƛŏΣ 7ƻǊŚŜ 7ƻǊŚŜǾƛŏΣ 5ǊŀƎƻǎƭŀǾ {ǘƻƧƛŏΣ .ƛƭƧŀƴŀ !ǾǊŀƳƻǾƛŏ: Primena 

ǎƛǎǘŜƳŀ ŘǳŀƭƴƻƎ ƻōǊŀȊƻǾŀƴƧŀ ǳ ƻōƭŀǎǘƛ ƪƻǊƛǑŏŜƴƧa solarne energije, Nauka + Praksa, 20/2017, 
pp. 34-41. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.sma.de/en/partners/sma-solar-academy/seminars.html


48 
 

5. BASIC CURRICULA AND MANUAL FOR TECHNICIAN OF PV17 SOLAR 

ENERGY (TSE) TRAINING18 
 

,ÊÕÂÉĤÁ 3ÔÁÊÉç19ȟ MÏÒíÅ MÏÒíÅÖÉç20ȟ 3ÎÅĿÁÎÁ 4ÏĤÉç21, .ÅÎÁÄ &ÌÏÒÁÎÏÖÉç22 
                                                    
 
 Summary: In the frame of Smart4NZEB (COSME) project line for partners from Romania, Poland, Slovenia, and 

Serbia, for realization of Work Package 3,  Training & Coaching program, it is provided the training program, as 

one of the main pillars for the achievement of boosting competitiveness and supporting the scaling-up of SMEs, 

and the activities within this WP will  target  the actual execution, monitoring, and evaluation of the training 

and coaching programs supported by the project and conducted in the participating countries. These trainings 

and coaching programs will be executed according to a training plan including each country and will deliver 

results in terms of number of courses, sessions and trainees. It is expected to develop inovative curricula for 

education and training and intensive dissemination and exploitation activities. In addition, the provided VET 

oriented to SMEs  aims at tackling skills gaps, by identifying sector specific labour market needs and demand for 

new skills with regard to one or more occupational profiles or by enhancing the responsiveness of initial and 

continuing VET system, at any level, to sector specific labour market needs. The need for additional education, 

not being part of system of formal education and prevailing of practical nature, is especially noticed in the field 

of energy efficiency, ecological building, renewable energy,  and insulation.  These four  fields are recognized as 

very prosperitive and promissing in construction sector. It has to be realized by  establishing close relations with 

educational and R/D institutions. It is expected that all partners offer inovative courses that would  improve 

production processess and procedures using reserach results and improved competences of cluster 

management, SMEs, and skilled workers.  

Key words: Solar energy, Photo Voltaic, Training, Dual Education, Energy Efficiency, VET, NZEB 

(Near Zero Energy Building), Passive House   

 

Rezime: U okviru projekta Smart4NZEB (COSME)  za partnere iz Rumunije, Poljske, Slovenije i Srbije, za 
realizaciju Plana rada br. 3, predvidjeni su edukacija i obuka kao glavni stubovi za povecanje kompetitivnosti i 
Ǌŀǎǘŀ a{t όaŀƭŀ ƛ ǎǊŜŘƴƧŀ ǇǊŜŘǳȊŜŏŀύΣ ƪŀƻ ƛ ƛȊǾǊǑŀǾŀƴƧŜΣ ƪƻƴǘǊƻƭǳ ƛ ǇǊƻŎŜƴǳ ŜŘǳƪŀŎƛƧŜ ƛ ƻōǳƪŀ ǇƻŘǊȌŀƴƛƘ 
ǇǊƻƧŜƪǘƻƳ ƛ ǊŜŀƭƛȊƻǾŀƴƛƘ ǳ ȊŜƳƭƧŀƳŀ ǳőŜǎƴƛŎŀƳŀΦ hǾƛ ǇǊƻƎǊŀƳƛ ƻōǳƪŀ ōƛŏŜ ǊŜŀƭƛȊƻǾŀƴƛ ǳ ǎŀƎƭŀǎƴƻǎǘƛ ǎŀ ǇƭŀƴƻƳ 
ƻōǳƪŜ ƪƻƧƛ ǳƪƭƧǳőǳƧŜ ǎǾŜ ȊŜƳƭƧŜΣ Řƻƪ ŏŜ ǊŜȊǳƭǘŀǘƛ ōƛǘƛ ƛȊǊŀȌŜƴƛ ǳ ōǊƻƧǳ ƪǳǊǎŜǾŀΣ ǎŜŘƴƛŎŀ ƛ ǘǊŜƴƛƴƎŀΦ hőŜƪǳƧŜ ǎŜ Řŀ ŏŜ 
biti razvijeni inovativni programi  kurseva i obuka uz intenzivne akcije diseminacije i eksploatacije. Takodje, 
ǇǊŜŘǾƛŘƧŜƴŜ ǎǘǊǳőƴŜ ƻōǳƪŜ ƻǊƛƧŜƴǘƛǎŀƴŜ ƪŀ a{t  ƛƳŀƧǳ Ȋŀ ŎƛƭƧ  Řŀ ǎŜ ǇƻǇǳƴŜ ǇǊŀȊƴƛƴŜΣ ƛŘŜƴǘƛŦƛƪŀŎƛƧƻƳ ǎǇŜŎƛŦƛőƴƛƘ 
ǇƻǘǊŜōŀ ǘǊȌƛǑǘŀ ǊŀŘŀ ǳ ŘŀǘƻƧ ƻōƭŀǎǘƛ ƪŀƻ ƛ ȊŀƘǘŜǾŀ Ȋŀ ƴƻǾƛƳ ǾŜǑǘƛƴŀƳŀ ς ȊŀƴŀǘƛƳŀΣ ǎ ƻōȊƛǊƻƳ ƴŀ ƧŜŘŀƴ ƛƭƛ ǾƛǑŜ 
ƻōǊŀȊƻǾƴƛƘ ǇǊƻŦƛƭŀ ƛƭƛ ǳǎŀǾǊǑŀǾŀƴƧŜ ǊŜǇǊŜȊŜƴǘŀǘƛǾƴƛƘ ƛƴƛŎƛƧŀƭƴƛƘ ƛƭƛ ǳƴŀǇǊŜŘƧŜƴƛƘ ǎǘǊǳőƴƛƘ ŜŘǳƪŀŎƛƧŀ  ƛ ƻōǳƪŀΣ ƴŀ 
ǎǾƛƳ ƴƛǾƻƛƳŀ Ȋŀ ǇƻǘǊŜōŜ ǘǊȌƛǑǘŀ ǊŀŘŀ ǳ ŘŀǘƻƧ ƻōƭŀǎǘƛΦ Potreba za dodatnim obukama zaposlenih, koje nisu deo 
ŦƻǊƳŀƭƴƻƎ ǎƛǎǘŜƳŀ ƻōǊŀȊƻǾŀƴƧŀΣ ǾŜŏ ǎǳ ǇǊŜǘŜȌƴƻ ǇǊŀƪǘƛőƴŜ ƻōǳƪŜΣ ǳƻőŜƴŀ ƧŜ ƴŀǊƻőƛǘƻ ǳ ƻōƭŀǎǘƛ ŜƴŜǊƎŜǘǎƪŜ 
ŜŦƛƪŀǎƴƻǎǘƛΣ ŜƪƻƭƻǑƪŜ ƎǊŀŘƴƧŜ, ƪƻǊƛǑŏŜƴƧŀ ǎƻƭŀǊƴŜ ŜƴŜǊƎƛƧŜ ƛ ƛȊƻƭŀŎƛƧŀΦ hǾŜ őŜǘƛǊƛ  oblasti su prepoznate kao 
ǇǊƻǎǇŜǊƛǘŜǘƴŜ ǳ ƎǊŀŘƧŜǾƛƴǎƪƻƳ ǎŜƪǘƻǊǳΣ ƎŘŜ ǎŜ ƳƻȌŜ ƛȊǾǊǑƛǘƛ ǇƻǾŜȊƛǾŀƴƧŜ ǇǊƛǾǊŜŘŜ ǎŀ ƴŀǳőƴƻ-obrazovnim i 
razvojnim institucijama.  hőŜƪǳƧŜ ǎŜ Řŀ ǎǾƛ ǇŀǊǘƴŜǊƛ ǇƻƴǳŘŜ ƛƴƻǾŀǘƛǾƴŜ ƪǳǊǎŜǾŜ ƪƻƧƛ ŏŜ ǳƴŀǇǊŜŘƛǘƛ ǇǊƻŎŜǎŜ ƛ 
ǇǊƻŎŜŘǳǊŜ  ǇǊƻƛȊǾƻŘƴƧŜ ƪƻǊƛǎǘŜŏƛ ǊŜȊǳƭǘŀǘŜ ƛǎǘǊŀȌƛǾŀƴƧŀ ƛ ǳƴŀǇǊŜŘƧŜƴŜ ƪƻƳǇŜǘŜƴŎƛƧŜ ƳŜƴŀŘȌƳŜƴǘŀ ƪƭŀǎǘŜǊŀΣ a{t 
ƛ ƻōǳőŜƴƛƘ ǊŀŘƴƛƪŀΦ Φ  
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Kljuőne reői: Solarna energije, Elektro-solarna energija, Obuka, Dualno obrazovanje, Energetska efikasnost, 
{ǘǊǳőƴƻ ƻōǊŀȊƻǾŀƴƧŜ ό±9¢ύΣ b½9. όƛȊƎǊŀŘƴƧŀ ǎŀ ǇƻǘǊƻǑƴƧƻƳ ŜƴŜǊƎƛƧŜ ōƭƛǎƪƻƳ ƴǳƭƛύΣ tŀǎƛǾƴŜ  ƪǳŏŜ  
 
 

1. INTRODUCTION  
 

In frame of this program the curricula is proposed for professions: 
 

¶ Technician of Solar Energy (TSE), 

¶ Bachelor of Solar Energy (BSE) 

¶ Master of Solar Energy (MSE) 
 
For given professions are proposed the following subjects: 
 
SE-1. Introduction to Use of  Solar Energy. 
SE-2. Calculation of Solar Capacity of Micro-locations of Buildings/Locations  Using  
Appropriate Software.  
SE-3. Solar Cells and Panels  ï Surway of Technology. 
SE-4. Connecting Panels in Bigger Solar Systems.  
SE-5. Solar  DC/AC Convertors ï Methods of Connections in Systems (Solar Plants).  
SE-6. Actual Legal Regulations, National and International Legislative and Contracts, New 
Demands in the Field of Production and Applying of Solar Energy.  
 
The curricula of courses SE-1, SE-2, and  SE-3 are taken from available sources  and 
publications given in References.  The important practical courses (SE-4 and SE-5) are 
generated in collaboration with known German firm SMA, based on courses delivered to 
members of Cluster Dundjer  in Niġ, Serbia and Sofia, Bulgaria, as well as in SMA Solar 
Academy (SMA Solar Academy, see [4]). The subject SE-6 deals with legislative in the solar 
energy sector, FIDIC oriented to solar energy, as well as new demands and challenges in the 
field and will be subject of special presentation.  
 
2. CURRICULA AND MANUAL FOR INSTALATION OF SMALL PV SYSTEMS ï THE 

CONTENT 
 

¶ Introduction 

¶ Construction Works, Infrastructure preparation 

¶ Production of bearing mechanical construction 

¶ Electrical Works  

¶ Quality system and critical points in construction  

¶ Security and health during contruction  

¶ Case study  
 

 
2.1 Introduction  
 

¶  Mechanics of PV plants 

¶ Functional demands 

¶ Operational Demands 

¶ Limitations  

¶ Design of bearing construction 

¶ PV Plants on the Roofs 

¶ PV Plants on Ground   
 
2.2 Construction Works, Infrastructure preparation  
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¶ Soil preparation and straightening 

¶ Internal and road infrastructure 

¶ Cable channels and rows  
 

           2.3 Production of bearing mechanical construction 
 
2.4 Electrical Works  

 

¶ Cable installation  

¶ Instalation of roof plants  

¶ Instalation of ground plants 

¶ Instalation of switch boxes 

¶ Grounding systems and potentials equalization  

¶ Critical control points  
 

2.5 Quality system and critical points in construction  
 

2.6 Security and health during contruction  
 

2.7 Case study  
 
 

3 PREREQUISITES  
 

The presented seminar can be visited as stand-alone trainings, but for an even deeper and 
more encompassing understanding,  we suggested  to attend the entire block. 

LANGUAGE: English 

TARGET GROUP: Installer, solar technology specialist, technical system planner, electrically 
qualified person 

REQUIREMENTS: Knowledge of solar power systems and SMA components, PC skills, 
please bring a mobile device with a web browser (IE, Firefox, Safari) with you for the 
workshop on system communication 

 
4 INTERNATIONAL STRATEGIC PARTNERSHIP IN THE FIELD OF PV SOLAR 

ENERGY  

 
Transnational VET in the field of PV (both initial and continuing)  as a goal  has developing 
the partnerships, supporting the setting up and implementation of internationalization 
strategies, aimed at putting in place the necessary support mechanisms as well as 
contractual frameworks to promote quality mobility of VET staff and learners, including 
promoting the automatic mutual recognition of qualifications and learning outcomes.  
Developing partnerships aimed at promoting work-based learning in all its forms. These 
partnerships can also aim at developing new training content and joint VET qualifications that 
integrate periods of work-based learning, opportunities to apply knowledge in practical 
workplace situations, and embedding international mobility experience whenever possible.  
The general intention is enhancing access to training and qualifications for all members of 
clusters-partners and also students of educational institutions included in program, with a 
particular attention to the low-skilled workers.  

The presented parts of curricula should serve to validation of non-formal and informal 
learning, promoting work-place learning, providing for efficient and integrated guidance 
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services and flexible and permeable learning pathways with  initial and/or continuing training 
to their staff.  

This program is a part of strengthening key competences in initial and continuing VET, in 
particular PV technology and skills.  

The goal of this program is also supporting the uptake of innovative approaches and digital 
technologies not only in technology and skills but also in teaching and learning.  

The proposed programe includes systematic approaches to the initial and continuous 
professional development of VET teachers, trainers and mentors in both school and work-
based settings.  

In collaboration with international partners (Slovenia, Romania, Poland, and partners in 
earlier European projects) sustainable partnerships will be developed  in order to establish  
further  national, regional and sectoral skills competitions organizations, as a form of raising 
the attractiveness and excellence in VET, in particular in the fields of Energy Efficiency and 
Renewable energy sources (in our case, PV).  
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EFIKASNOSTI - LEGISLATIVA U REPUBLICI SRBIJI 

,ÊÕÂÉĤÁ 3ÔÁÊÉç23,  

Rezime 

U fokusu ovog rada je solarna energija kao vid obnovljivog izvora energije. Posmatrano 

kroz istoriju, druġtvo je uvek imalo problem sa posledicama koje je neracionalna upotreba 

resursa ostavljala za sobom. Iz tog razloga, i na ovom stepenu razvoja civiliziacije, 

neophodno je da izvori obnovljive energije dobiju ġiru primenu, jer se rezerve neobnovljivih 

izvora masovno iscrpljuju, dok stepen zagaĽenja dostiģe nesagledive razmere. Obnovljivi 

izvori nisu novost, zabeleģena je njihova upotreba u najranijim fazama razvoja ljudskog 

druġtva i mahom se odnosila na upotrebu sunļeve energije. Danaġnja moderna tehnologija i 

razvoj omoguĺavaju viġestruku upotrebu solarnih izvora. Podsticanje veĺeg koriġĺenja 

obnovljivih izvora energije je aktuelno pitanje u svim razvijenim zemljama, a razlozi su brojni 

- od ekonomskih do onih koji se tiļu smanjenja efekta staklene baġte. Predstavljeno je stanje 

u Evropi sa posebnim akcentom na zakonsku regulativu, kada su fotonaponske elektrane u 

pitanju, u Republici Srbiji. 

Kljuļne reļi: obnovljivi izvori, fotonaposnke elektrane,  energetska efikasnost, legislativa 

Abstract 

 

The focus of this paper is solar energy as a form of renewable energy. Viewed through 

history, society has always had a problem with the consequences that the irrational use of 

resources has left behind. For this reason, even at this stage of civilization development, it is 

necessary for renewable energy sources to become more widely used, since the reserves of 

non-renewable resources are massively depleted, while the level of pollution reaches 

unprecedented proportions. Renewables are not new, their use has been noted in the 

earliest stages of human society's development and has largely been related to the use of 

solar energy. Today's modern technology and development enables multiple uses of solar 

energy. Encouraging greater use of renewable energy is a pressing issue in all developed 

countries, and there are many reasons - from economic to those for reducing the greenhouse 

effect. The situation in Europe is presented, with special emphasis on the regulation of 

photovoltaic power plants in the Republic of Serbia. 

Key words: renewable energy, photovoltaic power plants, energy efficiency, legislation 
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Uvod 

 

 Poboljġanje energetske efikasnosti jedan je od najvaģnijih stubova odrģive energetske 

politike i kljuļna komponenta strategija ublaģavanja klimatskih promena. Obnovljivi izvori 

energije predstavljaju neiscrpne izvore energije iz prirode, koji se obnavljaju u odreĽenom 

vremenskom intervalu, u celosti ili delimiļno. Oni se eksploatiġu sa ciljem proizvodnje 

elektriļne, toplotne i mehaniļke energije, a njihova odrģiva karakteristika je neġkodljivost po 

okolinu, sa smanjenom ili redukovanom emisijom CO2. Razvoj obnovljivih izvora energije 

(energija sunca, vetra, hidro-energija, geotermalna energija, energija biomase) vaģan je iz 

viġe razloga: 

poveĺanje udela obnovljivih izvora energije, pored redukcije emisije gasova koji pogorġavaju 

efekat staklene baġte, poveĺava energetsku odrģivost. TakoĽe pomaģe u poboljġavanju 

sigurnosti kontinuiteta energije, na naļin da smanjuje zavisnost od uvoza energetskih 

sirovina i elektriļne energije. Oļekuje se da ĺe obnovljivi izvori energije postati ekonomski 

konkurentni konvencionalnim izvorima energije u dugom vremenskom periodu. Neki od 

izvora, kao ġto su energija vetra, hidroenergija, energija iz biomase i solarna energija, veĺ su 

ekonomski konkurentni. Ostale tehnologije su zavisne od potraģnje na trģiġtu, a veĺina 

zahteva visoka poļetna ulaganja, ġto utiļe na konkurentnost i brzinu uvoĽenja novih 

tehnologija. Proces prihvatanja novih tehnologija je spor, pri ļemu je glavni problem za 

instalaciju novih postrojenja poļetna cena, ġto podiģe cenu dobijene energije u prvih nekoliko 

godina do visine potpune neisplativosti u odnosu na ostale komercijalno dostupne izvore 

energije. MeĽutim, koristi od koriġĺenja obnovljivih izvora energije, dugoroļno, premaġuju 

troġkove potrebne za instalaciju, pa se oļekuje znaļajno poveĺanje uļeġĺa u energetskom 

bilansu, samim tim ġto se nameĺu kao prirodan odgovor na postojeĺe i nadolazeĺe klimatske 

probleme. 

 Cilj ovog rada je utvrĽivanje znaļaja solarne energije u procesu realizovanja strategije 

odrģivog razvoja, smanjenju emisije gasova staklene baġte i redukovanju klimatskih 

promena, kao i da ukaģe na put do realizacije koji je ureĽen pravno-administrativnom 

regulativom. 

 

1.  Stanje u EU i Republici Srbiji 

 

Poslednjih 15 godina u svim sredinama ġirom Evrope sve je veĺa primena fotonaponskih 

(PV) sistema. Implementacija PV sistema u projektovanju i izgradnji objekata postaje deo 

standardnih aktivnosti u razvojnim procesima posebno u gradovima. Iako se ne moģe 

oļekivati da primena ovih sistema bude na listi prioriteta urbanog razvoja, ipak, s druge 

strane moģe znaļajno doprineti reġavanju sistemskih energetskih problema u mnogim 

sredinama. 
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Slika 1. Solarna insolacija u Evropi ς kWh/m2/h 

 

MeĽutim, postoje i znaļajne prepreke za implementaciju ovih sistema, koje su evropske 

drģave prevaziġle, a tiļu se pre svega legislativnog okvira koji reguliġe ovakvu vrstu 

projekata, a zatim i naļina njihovog finansiranja 

Republika Srbija ima znaļajan potencijal u obnovljivim izvorima enrgije koji je, na ģalost, 

joġ uvek nedovoljno iskoriġĺen. Jedan od razloga za takvu situaciju je nedovoljna 

investiciona aktivnost u ovom sektoru.Vladi Republike Srbije, u smislu prihvatanja odluke 

Ministarskog saveta Energetske zajednice o promociji obnovljive energije kroz transpoziciju 

Direktive 2009/28/EC o obnovljivim izvorima energije postavljen je ambiciozni cilj da poveĺa 

uļeġĺe obnovljive energije u ukupnoj potroġnji finalne energije na 27% u 2020. godini sa 

21.2% u referentnoj, 2009. godini.  

 U 2018. godini dostignut je udeo energije iz obnovljivih izvora u bruto krajnjoj potroġnji 

energije od 18,0% u Evropskoj uniji (EU), u odnosu na 17,5% u 2017. godini i viġe nego 

udvostruļen u odnosu na 2004. godinu (8,5%), prvoj godina za koju su podaci dostupni na 

Eurostat platformi. Poveĺanje udela obnovljivih izvora energije od suġtinskog je znaļaja za 

postizanje klimatskih i energetskih ciljeva EU. Cilj EU je da do 2020. dostigne 20% svoje 

energije iz obnovljivih izvora. MeĽu 28 drģava ļlanica EU, 12 drģava ļlanica veĺ je postiglo 

udeo jednak ili veĺi od njihovog nacionalnog cilja za 2020. godinu: Bugarska, Ļeġka, 

Danska, Estonija, Grļka, Hrvatska, Italija, Letonija, Litvanija, Kipar, Finska i Ġvedska. Ļetiri 

drģave ļlanice su blizu ispunjavanja svojih ciljeva (tj. manje od jednog procentnog poena, a 

devet je izmeĽu 1 i 4 procentna poena daleko, dok su tri udaljena 4 ili viġe procentnih poena 

od svojih ciljeva. Ġvedska je imala daleko najveĺi udeo, dok je najniģi udeo u Holandiji 

U 2018. godini udeo obnovljivih izvora u bruto potroġnji krajnje energije porastao je kod 21 

od 28 ļlanica u poreĽenju sa 2017. godinom, dok su ostale stabilne u jednoj drģavi ļlanici i 
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smanjivale se u ġest. Od 2004. godine znaļajno je porastao udeo OI u svim drģavama 

ļlanicama. 

Ġvedska je imala daleko najveĺi udeo u 2018. godini gde viġe od polovine (54,6%) 

energije dolazi iz obnovljivih izvora, ispred Finske (41,2%), Letonije (40,3%), Danske (36,1%) 

i Austrije (33,4%). Na suprotnom kraju skale, najmanji udeo obnovljivih izvora je registrovan 

u Holandiji (7,4%). Niske udele, manje od deset procenata, zabeleģene su i na Malti (8,0%), 

Luksemburgu (9,1%) i Belgiji (9,4%), dok su Holandija i Francuska najdalje od svojih ciljeva. 

Svaka drģava ļlanica EU ima svoj cilj za 2020. godinu. Uzeta su u obzir razliļita polaziġta, 

potencijal obnovljivih izvora energije i ekonomski uļinak. Rumunija je 0,1 postotni poen (pp) 

daleko od svog nacionalnog cilja 2020. godine. MaĽarska, Austrija i Portugal su udaljeni 

manje od jednog, a Nemaļka, Luksemburg i Malta oko 2 postotna poena od svojih ciljeva za 

2020. godinu. Na suprotnom kraju skale, Holandija (6,6 pp), Francuska (6,4 pp), Irska (4,9 

pp), Velika Britanija (4,0 pp) i Slovenija (3,9 pp) su najudaljenije od svojih ciljeva.  

Akcionim planom Republike Srbije za obnovljive izvore energije regulisano je poġtovanje 

obaveze preuzetih ugovorom o osnivanju Energetske zajednice, utvrĽene su putanje za 

dostizanje cilja od 27% obnovljivih izvora u bruto finalnoj potroġnji Srbije 2020. godine i 

defnisane su mere za njihovo veĺe koriġĺenje. Srbija je udaljena 7 postotnih poena od svog 

cilja za 2020. godinu. (Slika 2).  

 

 

 

 

Slika 2. Udeo obnovljiih izvora energije u ukupnoj potroġnji energije u Evropi 

  



56 
 

 

Tabela 1. ¦őŜǑŏŜ ƻōƴƻǾƭƧƛǾƛƘ ƛȊǾƻǊŀ energije u ukupnoj proizvodnji energije (ostvareno u      odnosu na 

planirano) (ostvareno u odnobijaajan potencijal u obnovljvim izvorima enrgije 

a 

takvu situaciju je nedovoljna investiciona aktivnost 

sa 1.1 Tehniļki  potencijal  solarne  energije  u  Srbiji. 

Broj  ļasova  sunļevog  zraļenja  na teritoriji  Srbije  iznosi  izmeĽu  1.500  i  2.200  

ļasova  godiġnje.  Proseļan  intenzitet sunļevog  zraļenja  je  od  1,1  kWh/m2/dan  na  

severu  do  1,7  kWh/m2/dan  na  jugu  ï  tokom  januara, a od 5,9 do 6,6 kWh/m2/dan ï 

tokom  jula.  Proseļna  vrednost  energije zraļenja iznosi od 1.200 kWh/m2/godiġnje  u  

severozapadnoj  Srbiji,  do  1.550  kWh/m2/godiġnje  u jugoistoļnoj  Srbiji,  dok  u  

centralnom  delu  iznosi  oko  1.400  kWh/m2/godiġnje. 
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Srbija ima znatno veĺi broj ļasova Sunļevog zraļenja nego veĺina evropskih zemalja, a  

najbolji  uslovi  su  u  jugoistoļnom  delu  naġe  zemlje.  Mobilne  solarne  jedinice  su veoma 

pogodne za primenu u ļistim energetskim tehnologijama pri ļemu je u poslednjoj deceniji u 

svetskim okvirima, kao i u Srbiji, svoju primenu pre svega doģivele u poljoprivredi, u njenim 

najznaļajnijim granama, kao ġto su ratarstvo i stoļarstvo. Poseban znaļaj ove napojne 

jedinice i agregati imaju na lokacijama na kojima nije dostupno mreģno napajanje, a postoji 

potreba za navodnjavanjem u sluļajevima suġnih perioda, ili u sluļajevima organske 

proizvodnje hrane, kada je potrebno obezbediti zadovoljavanje najstroģijih ekoloġkih 

standarda (Despotoviĺ i sar., 2016). Vlada  Republike  Srbije  prvi  put  je  omoguĺila  putem  

subvencija priliku  za  izgradnju  solarnih  elektrana  u  Srbiji  Uredbom  o  podsticajnim  

merama za  proizvodnju  elektriļne  energije  iz  obnovljivih  izvora  i  iz  visokoefkasne  

kombinovane proizvodnje elektriļne i toplotne energije 2009. godine. Nakon toga, vlada je  

dodatno  poveĺavala  kapacitet  a  smanjivala  subvencionisanu  cenu  kroz  dve  nove 

Uredbe iz 2013. i 2016. godine. Prepreke koje stoje na putu ekspanziji koriġĺenja solarne 

energije mogu se razvrstati na dve grupe. Kao prvo, rani tipovi fotonaponskih jedinica bili su 

osetljivi na lokalne klimatske faktore, kao ġto su npr. ekstremno visoke temperature, nivo 

vlage i pesak, a sve to moglo je da umanji koliļinu energije koju su proizvodile. Tehniļki 

napredak u proizvodnji otpornijih solarnih panela znaļi da fotonaponske jedinice mogu ostati 

efikasne ļak i u teġkim uslovima.Kao  drugo,  tokom  rane  faze  razvoja  koriġĺenja  solarne  

energije,  troġkovi  proi-zvodnje elektriļne energije iz solarnih panela bili su znatno viġi u 

odnosu na druge izvore  energije.  Tehniļka  poboljġanja  koja  su  ostvarena  tokom  

protekle  decenije, u  znatnoj  meri  su  smanjila  te  troġkove.  Ima  primera  gde  je  

masovna  proizvodnja fotonaponskih solarnih postrojenja za proizvodnju elektriļne energije 

postala ekonomski odrģiva i ġiroko se primenjuje. Na primeru SAD-a, predviĽa se da ĺe 

delimiļno reġenje  problema  isprekidanosti  doneti  zavrġetak  jedinstvene  inteligentne 

mreģe  za  celu  zemlju,  jer  kada  se ona  bude  proġirila  na  ġiroku  geografsku  oblast, 

promene isprekidanosti na jednoj lokaciji biĺe nadoknadive dostupnoġĺu sunļeve svetlosti 

na nekom drugom mestu (Gor, 2010). 

1.2. Procedure i zakonska regulativa u Republici Srbiji 

Realizacija projekata koji koriste obnovljive izvore energije (OIE) je sloģen proces koji 

zahteva pribavljanje niza razliļitih dokumenata, dozvola, licenci, saglasnosti, miġljenja, koje 

izdaju nadleģni drģavni organi, kao i pripremu projektne dokumentacije i druge radnje koje 

investitor treba da preduzme u cilju izgradnje postrojenja ġto je ilustrativno prikazano na slici 

2. 

Izgradnja elektrane i obavljanje delatnosti proizvodnje elektriļne energije u ovakvim 

elektranama je regulisana brojnim propisima Republike Srbije. 

Izvori prava Republike Srbije mogu se podeliti na dve osnovne grupe propisa: 

Prvu grupu propisa ļine propisi kojima se ureĽuje oblast izgradnje konkretnog 

energetskog objekta i naļin dobijanja graĽevinske dozvole za ovakav objekat, kao i naļin 

utvrĽivanja podobnosti objekta za upotrebu i pribavljanje upotrebne dozvole samog objekta. 

Poseban znaļaj u ovoj grupi propisa imaju propisi kojima se ureĽuje zaġtita ģivotne sredine. 

U grupu propisa kojima je ureĽena oblast planiranja i izgradnje objekata spadaju: Zakon o 

planiranju i izgradnji, Zakon o Prostornom planu Republike Srbiji, podzakonska akta ovih 

zakona i drugi. 
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Prostorni planovi (regionalni prostorni planovi, prostorni planovi jedinice lokalne 

samouprave i prostorni planovi podruļja posebne namene) i urbanistiļki planovi (generalni 

urbanistiļki plan, plan generalne regulacije, plan detaljne regulacije) su planski dokumenti. 

Propisima kojima je ureĽena oblast izgradnje propisan je postupak dobijanja lokacijske 

dozvole, graĽevinske dozvole i upotrebne dozvole, a planskim dokumentima su definisani 

ciljevi prostornog planiranja i razvoja, odnosno prostornog ureĽenja, odnosno da li je 

planirano da se u odreĽenom vremenskom periodu izgradi odreĽeni objekat na odreĽenom 

mestu u Republici Srbiji. Neophodan element za dobijanje navedenih dozvola je pribavljanje 

tehniļkih uslova za prikljuļenje na elektroenergetsku mreģu. 

Drugu grupu propisa ļine propisi koji se odnose na sticanja prava na obavljanje delatnosti 

proizvodnje elektriļne energije. U grupu propisa kojima je ureĽena oblast energetike 

spadaju: Zakon o energetici, prateĺi propisi ovog zakona, Strategija razvoja energetike 

Republike Srbije i Program ostvarivanja Strategije razvoja energetike Republike Srbije i drugi 

gore navedeni propisi koji se odnose na energetske delatnosti, objekte i sl. Do donoġenja 

Zakona o energetici (donetog 2011. godine) proizvodnja elektriļne energije bila je 

energetska delatnost od opġteg interesa. Stupanjem na snagu ovog zakona, navedena 

delatnost nije viġe delatnost od opġteg interesa. Posledica ovoga je ļinjenica da je sticanje 

prava na obavljanje delatnosti postalo jednostavnije i da se svodi na sticanje prava na 

obavljanje energetske delatnosti ï pribavljanje licence za obavljanje energetske delatnosti. 

 

2. Zakljuļak 

 

Da bi se obnovljiva energija prihvatila na ġirem planu potrebno je sprovoditi brojne akcije 

koje obuhvataju rad sa javnoġĺu kroz programe permanentne edukacije. Cilj je da se na 

ġirokom planu prihvati ideja o prednostima primene obnovljivih goriva u Srbiji (ekonomske i 

ekoloġke prednosti). Za ove akcije potrebna je jaka vladina politika koja donosi propise o 

delimiļnom oslobaĽanju poreza na proizvodnju i primenu proizvoda koji doprinose 

racionalnoj potroġnji energije. 

Jaļanje fokusa prema organizacijama koje koordiniraju ove poduhvate, zatim privatnih i 

javnih preduzeĺa, kao i akcije vlasti npr. grupa organizacija koje podrģavaju razvoj, 

finansiranje i koordinaciju izmeĽu stakeholder-a (razne vrste industrija, biznisa, vlade, 

univerziteta i istraģivaļkih instituta i korisnika usluga). 

Kao potrebne preduslove za veĺu proizvodnju i efikasnije koriġĺenja OIE su jaka 

administrativna struktura i efikasna procedura, kao i politiļka volja da ovaj segment 

privrednog razvoja dobije povlaġĺen poloģaj (oslobaĽanje od PDV-a, razne subvencije itd.) u 

odnosu na fosilna goriva. 

Pretpostavke ostvarenja prednosti obnovljivih goriva su stabilno politiļko i ekonomsko 

okruģenje, jer se radi o dugoroļnim ulaganjima. Neophodni su pre svega transparentnost i 

predvidivost naļina odreĽivanja cena, kao i institucionalni razvoj, s ciljem da se omoguĺi da 

maloprodajna cena bude prihvatljiva za potroġaļe. 
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Slika 3. Potrebne radnje za realizaciju projekata iz oblasti OIE u Republici Srbiji 
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7. BASIC CURRICULA AND MANUAL FOR TECHNICIAN OF PV SOLAR 

ENERGY (TSE) TRAINING 

APPENDIX 1: INSTALATION OF SMALL PV SYSTEMS  
,ÊÕÂÉĤÁ 3ÔÁÊÉç 

Montaza fotonaponskih elektrana 
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