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Zadovoljstvo nam je da moge manedjunarodmae Or gani z
ekspertske konferencije, da pozdravimon aj emi nent ni je strul njake
univerzitetskog obrazovanjani gk og unkavigostept e t avdaih e

pozovemo da svojim aktivnim uledgcem doprines
ostvarenju ciljeva konferencije.

Ul esni ci konferencije le, kroz svoja izlagan
teme i tendencije u neformalnom obrazovanju i time dati presek stanja u ovoj oblasti
u nigkom regionu, uz osvrt na evropska dost.i

osavremenjivanju nage edukacione ponude, kao potencijalaza pri vl alenj e tu
studenata .u nag grad

Cilj konferencije je i predstavljanje obrazovnih kurseva u oblasti novih tehnologija,
koje jog uvek nisu postal e daicanfinmpostajl nog obr

potreba kako na domalem tako i na trgigtu re
Na konferenciji ;ﬁlaeniramidmn'nal'pi[,ezmenlf;tmrvamd)dni i su
edukacionipr oj ekti , kao i mogul e ideje i pravci z
ponude regiona.

Koristimo prilkudaovi m putem zahvalimo autorima i koatu

su svojim trudom doprineli izradi ovog zbornika radova.
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Ni ga, generalnom sponzor wCentareza pelonanergnue nci j e,
edukaciju, Gr alev-anBkbekt onskiomadgul it leaoveNd ygavanij e
konferencije.
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Prezentacija je realizovana za potrebe Turistilfk
programom rada, sa finansijskim planom TuristilKk
je finansirao izradu dokument a, jeadgdRaranzao d nomat e ma
sadr ginu dokument a.

Prostorni okvir:

Knjagevac

Park prirode Stara planina

A Nigavski okrug

A Pirotski okrug
A Jablanil ki okrug
A Toplil ki okrug

A Plinjski okrug
A

A

A

S danja

Studija sadrgi

Aanalizu stanja u sektoru turi zma;

AporeHenje stanja turizma sa stanjem u identifik
Aanalize razvojnih dokumenata i slugbenih politdi
razvojnih odrelenja,;

Aocena izvegtaja meritornih i ntnearpespektivamal ni h i ns
razvoja ekonomije i turizma u jugnoj i i stol noj
JUGNA | | STOLNA SRBIJA POSEDUJE ZNALAJAN ATRAKTI
T pravna regulativa daje okvir za savremenu i ef i
njom povezane industrije;
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T Turistilkogsekjt@erur elLen, upravljanje i mar ket ir
kapaciteta, a okl eval o se i u sprovodenju nugrt
razvoja proizvoda i njihove komercijalizacije;

1 Negativne komponente razvoja-ugl avnom proi zlaze iz internih p
otkloniti u kratkom roku.

PERSPEKTIVE RAZVOJA:

A jugna i ibitoengl sbdligj@a prepoznata turistilka d
uspostavljenog sistema r azreimglKoordinaocijdaktignostisvip upr avl
subjekata od znalaja za razvoj turi zma

A turizam i sa njime povezane del atnosti ce post

koja efikasno obezbelLuje novu dodatu vrednost i
lokalnom i regionalnom razvoju

A sektor turizma judgne i i stocne Srbije e biti
ponudu sa savremenim trendovima na globalnom tur
i skustva, dogivl | ajad iit egragi HYv wd e ev,i suxk dg akdv ci o n:

osnova prepoznatljivosti u odnosu na konkurenciju

Alurizam e postati voideiol peoBobefeimidga jugo
svetu kao moderne i za posete, odmor i poslovanje-po gel j ne

destinaci j estanuinsvativral funkgijud primeni

savremeni h standarda, novih tehnologija i zagtit
Asvojim stalnim osavremenjavanjem, prihvatanjem i

preuzimanjem globalnih standarda i modela poslovanja i

upravljanja, turizam [zapogltjaavamjogel jan sektor
i razvoj karijere, posebno za mlade;

APosmatrani prostor Ie na svetskoj lestvici konk
turizma postati visokorangirana i popularna destinacija.

PRAVNA REGULATIVA | POLITIKA RAZVOJA:

A U skladu sa zakonom ottumpiosmbamaBVisttiem ups @avs

podrul ji ma i uspostaviti Destinacijske menadgmen
istolne Srbije,

A unapreditdi institucionalnu saradnju sa svim j a
udrugenjama igrrmdul nim institucijama povezanim s
A ukljucivanje inkluzivnog razvoja turizma u pro
sl oganom Aturizam za sveo,

A uskladiti celovito regulisanje trgooritetee i drug
turistil ki aktivnih destinacij a;

CILJEVI BUDULEG RAZVOJA:




A rast udela hotelskih i slilnih ugostiteljskih
objektimana od 50%;

A dostizanje ukupne popunjenosti sme3@%ajnih kapa
A povelianje jedinilne potrognje turista (po nole
A povelanje udela stranih noilenja turista

A povelianje broja direktno zaposlenih u turizmu
zaposlenih u turizmu i komplementarnim delatnostima do tri puta;

A povelianje direktnih investicija.
kreativn
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PRIORITETNE AKTIVNOSTI:

o o Do Do o o Do P I» Do

mar keting/ promocij a;

unaprelenje turisticke infrastrukture i supras
podrgka turistilkim agencijamau obl asti recept
razvo,j ONLI NE rezervacionih sistema;

i zgradnj a i urelLenje atrakaliijm agprgajtiematslk),;
konferencije i organi zacije dogalaj a

razvao,j DMO (destinacijska menadgment organizac
razvao,j [ pri mena melLunarodni h standarda kvalit
aktivnosti istragivanja, edukacije i treninga
kreiranje snedikaoralpmioh ztvwrdia ;

razvao,j i novacija i preduzetni gtva u turi zmu.
Turistilka organizacija Ni g poziva strategke pa

t uri z ma ujugdistogulSrbile, oheabede razvoj i rast sopstvenog poslovanija i
doprinesu odrgivom ekonomskom razvoju na

Dobro dogli u Nig, carski grad u srecu

WWW.VISITNIS.COM


http://www.visitnis.com/

2. MEDJUNARODNA REGIONALNA SARADNJA KLASTERA | MSP NA
PRIMERU NOVE EVROPSKE METODOLOGJBPEN HOUSE

Biljana Avramovi ¢*

Rezime: Nova metodologija u razvoju, nazvana OPEN HOUSE, ima za cilj da razvije i

pri meni zajednil|l ku transparentnu metodologiju,
ocenu projektovanja i i zgradnje odr givihu gradje
tehnil|l ku platfor mu. Met odol ogija se zasniva na
gradnje (BREEAM, DGNB, LEED, .. .), na postojelim

17, CEN/TC 350), EPBD Direktivi i njihovim nacionalnim transpozicijama i metodologijama
za ocenu odr ¢i wmedjsnarodnan exrdpskione i nacianalnom nivou.

KljulnereliiOcena gradjevina, odrgiva gradnja, evrops|
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

lai N OAGl yas 28 2R20 NBngehrijeiza [Bkalyl kghamsKIazid | pijBkte (IALERR) GhdaNi
Y 2yaiNtOGA2Y | OHA(BDABEdy R2SSNES bA
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1. UvOD

Naul ni i tehnil ki ci | j ebiii projekta OPEN HOUSE
9 Definisati OPEN HOUSE pristup: otvorena i transparentna Evropska platforma za
odr givu gradnj u,
9 Promovisati OPEN HOUSE pristup i definisati mehanizme interakcije izmedju
projekta i faktora odlulivanj a,
Tl zgradit OPEN HOUSE ¢flvatofperkmu napwdreg atai z@ma

i
pogled na aojdr gi vu gr ad
TUIl vristiti nalin primene iprincecaémebaniamazad ol ogi |j
donogenje odl uka,
fOceniti i poboljgati met e@ddlmegiaj i karuigs the isil
slulajeva, kao i druge primedbe faktora odl]l

fDal je d&iomemjilenije OPEN HOUSE metodol ogij e.

Osnove metodologije |line sledeie ocene:
TEkol ogki kvalitet,
1 Socijalno-funkcionalni kvalitet,
1 Ekonomski kvalitet,
fTehnil ke karakteristike,
1 Kvalitet procesa (projektovanja i gradnje),
fTPologaj zgrade (lokacija).

Na OPEN HOUSE projektu je u | e svalor 11 zemalja EU i zemlje zapadnog Balkana. 5
Aktivan saradnik na projektu (FP7-ENV 2009) bioj e Gr adj evi ns ki kl aster AL

Naosnovui z|l ogenog materijala formirani su nacrt.i pr
kvaliteta zgrada. Nastava se moge drgati na srps
tako i za inostrane polaznike. Predvidjeno je formiranje 7 jednosemestralnih predmeta na

ni vou bachel or i master, uz vrlo giroke mogulinos
do doktorskih studija. Projektom je obradjena metoda ocene zgrade i date osnove za izradu
odgovarajuleg softvera, ¢t oOPEMHOUSE Woverl edeli i zada
pregledu naglasak je dat na principe i met ode pr
obralena raspologivoj [ kori gl enoj l'iteraturi Z a
BREEAM REJTI NG poslovnih zgrada je najrasprostr a
preispitivanja i poboljganje ekologkih perfor man
standard za merenje koliko je poslovna zgrada od
gi votnu sredinu. Procena se moge vregaddmai i na nov
bilo da su prazne ili zauzete.

Koji su glavni faktori u pravcu dobijanja BREEAM rejtinga?

A Dobri upravljal ki management zgrade

A Kako zgrada doprinosi zdravlju i dobrobiti zap
A Smanjent®oemigsiajlevi nski hrtagoiedzgrade i transpo

A Mesto i pristup za osobl je

A Efikasnost u koriglienju vode (npr. toaleti ni s
detekciju curenja

A Upotreba materijala koji odgovorno koriste res
eksploatacionom potrosnjom energije i recikliranih materijala

A Najbolja upotreba lokacije zgrade i instalacij

A Minimiziranje zagalenj a



Nivo do koga je ovo razmatrano, kao deo projekta
visok BREEAM reijting biti dodeljen.

LEED® standardi,pr edst avl j aj u |l idere u projektovanim st
kao sertifikacioni program koji je osmidgljen 199
gradnje (USGBC; osnovanog 1993.)dapodst akne praksu oafhapitenog razv
alata i kriterijuma za merenje ulinka. To je "do
trgignog rejtinga zgrada, baziran na postojel o]
standarde kako za novoi zgr adrgnevitamja,tekojizakt e i obj ek

postojele objekate.

Pet kl julnih oblasti, postavljenih od strane U:¢
razvao,j zgrade, gtednja vode, energetska efikasnc
u zatvorenom prostoru."

1. Odr gi vi razvao,j zgrade podrazumeva, kad god |
objekata i oluvanje gi votne sredine u okrugenj
skl onigta, krovnih vrtova i sadnica girom i oko
2. Oluvanje raszsltioltietivvoder edst vi ma, ukl julujuli
(ranije koriglene) vode i instalacija od zgrad

upotrebe vode i pribora.

3. Energetska &efikasnost se moge p oNantisanfe i na r
zgrada da u pot punost. i skoriste sezonske pr ol
raznovrsnih i regionalno odgovarajulih energena

lokacije, solarnu energiju, energiju vetra, geotermalnu energiju, biomasu, vodu, ili prirodni
gas.

4 . Najpogeljnija materijal.i Su oni koj i su reci l
energije za proizvodnju. | deal no bi bilo da su | okal Omg pore
su napravl j eni sirovithaitragnizsa ignedu serreciklirati.

5. Kvalitet ¢givotne sredine zatvorenog prostora
pojedinac osela wu prostoru i ukljuluje funkci|j

kontrola temperatureiupot r eba materijala koji ne emituju tok
2. OPEN HOUSE METODOLOGIJA

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

1. Kvalitet ¢givotne sredine

2. Socijalno - funkcionalni kvalitet

3. Ekonomski kvalitet

4. T e h n ikérdkteristike

5. Kvalitet procesa

6. Lokacija
Pri ocenjivanju se posebna pagnja posveliuje givo
Assessment ) : LCA rezultati zgrade koja se ocenju
vrednovani o ¢ leencbnmarkipga.n@ai ily s vi h LCA proulavanja |
docnije vrednuju performanse odgovarajuleg fgivo

nastavku.



Ekoloski Ekonomski

kvalitet kvalitet

Tehnicke karakteristike

Kvalitet procesa '

Lokacija }

EKOLOGKI KVALITET (1)
1 Kvalitet ¢givotne sredine

1.1 Potencijal globalnog zagrevanja (GWP)

1.2 Potenci j a l uni gtavanja ozonskog omotala (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 stanigta
1.8 Svetlosna zagalenja

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 Korigienje zemljigta

1.13 Otpad

1.14 Energetska efikasnost opreme zgrada (liftovi, eskalatori i pokretne stepenice)

I ndi kator i 1.1 do 1.5, 1.9 i 1.10 su bazirani n
Assessment). LCA ocene zgrade se i zedmjbsenavaju na
prema utvrdjenim reperima (tzv. benchmark). Indikatori su kvantitativni. U saglasnosti sa
standardima EN | SO 14040 i 14044, LCA ocenjivanj
obi ma i st r ag.iivpapisjelamenataizgnadeg atena uticaja i interpretacija

rezultata. De |l o v i zgrade koji se ukljuluju u ocenu su:

Spoljni zidovi i zidovi podruma ukl jul uju
Krov, )

Plafoni wukljulujuli podove i podne prekri
Podne plole ukljuwliujpuleikrpodadve, pmadcde pl ol
vazdugnog sl oj a,

PN PR



5. Temelji,

6. Unutragniji zidovi ukl julujuli premaze i s

7. Vrata,

8. Uredjaji za proizvodnju toplote.
Za analizu faze koriglenja, treba postaviti S i
reparature. Podaci se uzimaju iz nacinalnih interpretacija EPDB (EU Energy Performance of
Buildings Directive). Uredj aj i Za grejanje, k ac
uzimaju iz odgovarajulih ESUCO (European Sustai.r
Zapopr avke treba kal kulacije pravitd.i Za SsSve mater
servisnim ciklusom manjim od 50 godina. l zvor
(AGuideline for Sustainable Buildinghf)ivagai gr adj e
servise u zgradama. Za poslotldinfjeu sftaazgue iig)i vtorteab az gnr

recikliranja i odlaganja gradjevinskog materijala. Potrebno je izabrati jednu od opcija vezanu
za ESUCO podatke:

T Metali-> r eci>klfageaci ehagpal pmet al af,
9 Mineralni gradjevinski materijali -> rect kAmrgear ada gradjevinskog
fMaterijali sa toepl otenromm |vkrae drmbar@ kad raajjaul a gr upa
materijala u ESUCO bazi,
TProi zvodj aSetpddatgkd ussagkasnosti sa procesom proizvodnje,
9 Svi ostali materijali koji se mogu deponovati na mesta za otpad -> odlaganje na mesta
zaotpad-> odgovarajul.i ESUCO podaci

Neki indikatori koji se vrednuju imaju i pod-indikatore. Na primer, indikator 1.14, Energetska
efikasnost opreme (|l iftovi, eskalatori i pokretne st e
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 iihpva efikasnost

Literatura (hdikator 1.11.5, 1.91.10)

1. IS0 14040: 20091: Environmental managemenqtLife cycle assessmeqfPrinciples and framework.
International Organization for Standardization
2. 1SO 14044: 20060: Environmental managemenqtLifecycle assessmeitPrinciples and framework.
International Organization for Standardization.
3. FprEn 15978:2011: Sustainability of construction warRssessment of environmental performance
of buildingsg Calculation method. European Committee for Standzation CEN.
4. FprEn 15804:2010: Sustainability of construction warksivironmental product declarationCore
rules for the product category of construction products. European Committee for Standardization
CEN.
5. Directive 2009/28/EC of the European Pamént 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. KreiRig, J., Binder, M. (2007): Methodische Grundlag®kobilanzbasierte hweltindikatoren im
Bauwesen. Methodenbericht zum BMVBNR 2 S 1 & a! { G4 dzZSft AAASNByYy > C2NIiaOKN
@2y . LFaAAARFGISY FNNJ RIa ¢P6.10R Mdi Z0G7A 3S . I dzSyda o! % mn®
www.baufadinformation.de/literatur.isp
7. United Nations (1998): Kyoto Protocol to the United Nations Framework Convention on Climate
Change, 199&ttp://unfccc.int/resource/docs/convkp/kpeng.pdf
8. Bundesministerium fur Verkehr, Baund Wohnungswesen: Guideline for Sustainable Building,
Eigenverlag, 2001.


http://www.baufachinformation.de/literatur.isp
http://unfccc.int/resource/docs/convkp/kpeng.pdf

9. Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002 on the
energy performancef buildings.

10. VDI 2067: Economiefficiency of building
installations¢ Fundamentals and economic
calculation. Verein Deutscher Ingenieure, 2000.

Literatura (ndikator 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-councitof-ministers/councilsof-ministers/nordiccouncitof-
ministersfor-the-environmentmr-m/nordic-ecolabel

19. http://www.bambo-nature.com/nordieswaneco-label.html

20. http://ecophon.com/ch/Technisché&igenschaften/Ecopheand-die-
Umwelt/Umweltvertraglichkeit/TheNordicSwanEcaclabel/

21. http://www.ecolabelindex.com/ecolabels/Pst=category=building_products

Literatura (Izvori podatakindikator 1.7
22. BREEAM: LE 4 Mitigating Ecological Impact
Literatura (lzvori podatakindikator 1.9

23. BREEAM Europe Commercial 2009 Assessor Manual

24. LEED Reference Guide for Green Building Design and Construction 2009 Edition

25. ANSI/ASHRAE/IESNA Standard-207, Energy Standard for Buildings Except Residential Lighting,
Section 9 (without amendments).

26. Lighting for Exterior Environment BB-99, by theOutdoor Environment Lighting Commitee of
Illuminating Engineering Society of north Ameriaaviv.iesna.ory (IESNA, 1999)

27. International DarkSky Associatiowfvw.darksky.org

Literatura (Indikator 1.1)}L
28. DGNB 14 Freshwater Demand
Literatura (ndikator 1.13

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

Literatura (ndikator 1.13
31. BREEAM Wst@Recyclable Waste Storage and WgtGomposting
Literatura (ndikator 1.14

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

10


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/

33. prEN ISO 25745: Energy performance of lifts and escalators (joint standamliwatk between ISO
and CEN).
34. BREEM Europe Commercial 2009: EQé.i®s , and Ene § Escalators and trawelling walkways.

SOCIJALNO-FUNKCIONALNI KVALITET (2)

2.1 Pristupalnost bez barijera

2.2 Lilna bezbednost i sigurnost korisnika
2.3 Toplotni komfor

2.4 Kvalitet unutragnjeg vazduha

2.5 Kvalitet vode

26 Akustilna udobnost

2.7 Vizuelni komfor

2.8 Udobnost za rad

2.9 Kvalitet usluge

210El ekt romagnetna zagalenj a
211Javna Pristupal nost
212Buke od zgrada i |l okacije gradiligta
2.13 Kvalitet dizajna i urbanog razvoja zgrade i lokacije
214Ef i kasnost povrgina

2.15 Konverzija izvodljivosti

2.16 Komfor za bicikle

2.17 Odgovorno poreklo materijala

2.18 Lokalni materijal

EKONOMSKI KVALITET (3)

31Trogkovi ¢gi wzgrada(@QC) ci kl us a
3.2 Stabilnost vrednosti zgrade

Gralenje sa osvrtom na trogkove tokom ekspl ata

Gral enje sa osvrtom na trogkove tokom eksploatacionog veka objekta je ekonomska metoda
koja ima za cilj da prugi informacije pri donogenju odluka i da ukage na ugtede pri odabiru
adekvatnog projektnog regenja uljul ujuli cenu proizvoda, servisiranje, energetsku
efikasnost.

Analizom trogkova eksploatacionog veka objekta treba uzeti u obzir trogkove koji treba da
budu u skladu sam opisom i velil inom objekta poznatim prilikom procene. Za potrebe ove
analize proral unski period je ogranil en na 50 godina. Pol etna investicija se razmatra kada
se zgrada (ili neki drugi objekat) preda investitoru, spremnu za korig Enje. Ova cena
ukljul uje projekat objekta, sisteme, instalacije i komponente, prikljul ke sa dostavljal ima
energenata i pugtanje u rad. To su trogkovi koje se prezentuju investitoru.

3.1 Trogkovi givotnog ciklusa zgrada (LCC)
a. Proral uni trogkova za razli| ite faze givotnog ciklusa

Obavljanje proral una za razlil ite faze givotnog ciklusa podrazumeva bodovanje po sledel em
principu:

Fazal Konstrukcija i materijali 30 poena

Faza 2a Operativni trogkovi 5 poena
Faza 2b Trogkovi energenata 20 poena
Faza 2c Potrognja vode 10 poena
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Faza3 Demontaga ilirugenje 5 poena
b. Izbor opreme

Procena je bazirana na ispunjenje sledel ih 5 zahteva:
1 Izbor opreme

T Nalin odrgavanja
1 Kvalitet materijala
f Adaptiranje na unutragnje/spoljagnje uticaje
T Koriglenje (edukacijaée)
Izbor opreme Poeni
Svih pet uslova su zadovoljeni 15
Letiri od pet wuslldva je zadovoljeno
Tri od pet uslova je zadovoljeno 9

Dva od pet uslova je zadovoljeno 6
Jedan od pet uslova je zadovoljen 3

c. Tip podataka korigien za procenu

Tip podataka kor iPgdnien za procenu

Speci filni p o dal5i
Opgti podaci 10

d. Analiza osetljivosti

Analiza osetljivosti energije pokazuje uticaj prilikom povel anja trogkova energija od 10% do
20% zbog dodatnih uslova (ili fleksibilnosti).

Prilog:  Obil no se za proral unsku temperaturu prostorije usvaja 19°C. U realnim uslovima,
potrogal i mogu povel avati temperaturu u prostorijama do 23°C, togza posledicu ima
povel anje trogkova od 10% do 30%.

TakolLe, treba se pokazati wuticaj promene ¢givotni

Procena pokazatelja je bazirana na proveri sl ede
T Stabilnost trogkova energije povagjacamailn sa t e
potrognji energije

f Stabilnosti ¢givotnih trogkova

9 Stabilnost valute

Analiza osetljivosti Poeni

Sve tri analize osetloQ i vosti su izvrgene
Dve od tri analize o8etljivosti su izvrgene
Jednaodtrianal ite osetl jibQosti je izvrgena

Ni jedna analiza osetl0ivost.i nije izvrdgena

Literatura (ndikator 3.2

35. VDI 2067 : Economic efficiency of building installatipRsindamentals for economic calculation

36. EN 15459 : Energy performance of buildigggonomic evaluation procedure for energy systems in
buildings

37. EN ISO 15685 : Buildings and constructed assetsService life planningPart 5: Life cycle costing

38. EN ISO 15688 ¢ Buildings and constructed asset®art 8 Reference service life agervice life
information
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3.2 stabilnost vrednosti zgrade

e. Fl eksibilnost i mogul nosti adaptacije zgrada
Ovaj pokazatelj sadrgi informacije o:
T Modul arnost.i i fleksibilnosti objekat a: progi
instalacijama,s nabdevanju energentima, zagrevanju, V
i kanalizacionoj mregi

f Fleksibilnosti korigienja
9 Prilagodljivost korisnicima
T Efi kasnost povrgina
Procena je bazirana na ispunjenosti sledelih usl
1 Prohodnost za osobe sa invaliditetom
T Efi kasnost povrdgina
f Mogulinost reorganizaciije

FIl eksibilnost i mogul nost adaptacije| Poeni

Ako je rezultat tri indikatora vel.
vrednost tri indikatora

Ako je rezultat jednog indikatora manji od 50 poena, merodavni rezultat je

50-100

srednja vrednost tri i ndi kat od a, al i 10-50
Ako je rezultat jednog indikatora manji od 10 poena, merodavni rezultat je
) ; ) . . 0-10
srednja vrednost tri i ndi katora, ali
f. Energetska zavisnost i zavisnost od vode
Ovaj pokazatelj obuhvata informacije o:
T Potragnji Zza energijom i proizvodnjom
T Potrognij.i vode i odlaganju otpadni h voda
Energetska zavisnost i zavisnost od vode ] Poeni
Ako | e rezul tat tri i nnekiodawent rezultat jevsednija
o 50-100
vrednost tri indikatora
Ako je rezultat jednog indikatora manji od 50 poena, merodavni rezultat je
. : . . . 10-50
srednja vrednost tri i ndi kat or a, al i
Ako je rezultat jednog indikatora manji od 10 poena, merodavni rezultat je
) ; : : : 0-10
srednja vrednost tri i ndi katora, ali

Literatura (hdikator 3.2

39. Meins, Wallbaum et al. (2010). Sustainability and property valuation: doais&d approach. Building
Research & Information. BuildifResearch & Information 2010, 38(3), 2801.

40. Upgrading the flexibility of buildings, Rob P. Geraedts, CIB World Congress, April 2001.

41. Recommendation SIA 112/1, 2004: Sustainable Builthuilding Construction; Swiss Society of
Engineers and Architects.

42. Six steps resulting in a flexibility index of the buildi@gurce: LEnSE: Methodology Development
towards a Label for Environmental, Social and Economic Buildings, Indicator: Increase Ease of Building
Adaptability.

l zrazi znal ajni z eenefiteratwreotakormoaepjivagja sun a v e d

1 Building Extensions: Ease with which a building can be extended, both vertically and
horizontally.
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1 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.

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

9 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.

1 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.

1 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.

TEHNI LKE KARAKTERI STI KE ( 4)

41 Zagtita od pogar a
4.2 Trajnost i robustnost konstrukcije

43 Li gl enje i odrgavanje

4 . 4 Ot pornost na kigu, oluje, visoke vode i zen
4 . 5 titaddbike

4.6 Kvalitet omotala zgrade

4.7 Jednostavnost rugenja, reciklage i demontage

Literatura (hdikator 4.)

43. DINEN15268 G9EGSYRSR LI AOFGAZ2y 2F G(GSad NBadzZ Ga F2N
door, shuter and openable window assemblies, including their elements of building harq\waré
2: fire resistance of hinged and pivoted steel doors&@srman version prEN 1526% Y H nn € T
http://www.neubau.din.de/

44.9b Mopnm GCANB OfFaaATFAOIGAZY 2F O02yaidNUzOGA2Yy LINE
Classification using data from reaction to fire testsri@®an version EN 135a1:2007 + A1:2009;
http://www.beuth.de/langanzeige/DINEN135011/de/117205992.htm| Part 2:2007, Classification
using data from reaction to fire testxeluding ventilation services; German version EN 13501
2:2007+A1:200%ttp://www.beuth.de/langanzeige/DINEN135012/de/117206020.htnl Part
3:2005, Classification using ddtam fire resistance tests on products and elements used in building
service installations: fire resisting ducts and fire dampers; German version EN3:2805+A1:2009:
http://www.beuth.de/langanzeige/DINEN135013/de/117237246.html

45.9b Mcon AGCANB NBaraldlyOS IyR avyz21S O2ydiNRt GSada
FYyR StSYSyita 2F o0dAf RAY3I KIFEINRgINBESZ tF NBansnYHnnnz
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 (hdikator 4.2

46. COST Action TU0601 Robustness of Struct8MERICTURAL ROBUSTNESS DESIGN FOR PRACTISING
ENGINEERS

Literatura (hdikator 4.3

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

Literatura (ndikator 4.5

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

Literatura (ndikator 4.9

51. EN ISO 6946

52. ENISO 10211

53. EN ISO 13788

54. EN 12207

55. EN 15026

56. EN 13829: 20002 (Procedure A)

Literatura (hdikator 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/EChttp://eur -
lex.europa.eu/LexUriServ/LexUriServ.da2CELEX:31998L0024:EN:HTML

59. Regulation on Implementation of Directive 2002/44/B@;//eurlex.
europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2002:177:0013:0019:EN:PDF) and Directive 2003/10/EC
(http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J: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 odrgivosti tokom izrade tendera i do
5.5 Uticaj lokacije gradnje na proces gradnje

5.6 Kvaliteti z vo dpjoadliazvodj al a / Predkvalifikacija i ref
5.7 Garancija kvaliteta izvedenih radova

5.8 Tehnil ki prijem, upotrebna dozvola, pugtanje
5.9 Monitoring, koriglenje i funkcionisanje obje

5.1 Kvalitet pripreme projektovanja

Odr gi vost zgrada polinje wu rani modragiamoast pr
zgrada mora poleti vel u fazi razrade ideje, zat
u toku idejnog projekta za odrgive zgrade je ve
konstrukciji su mali.

60. Literatura (ndikator 5.1

61. DGNBnternational 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/aktuel/BNB_BN_511.pdf
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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

63. Demand planning: ISO 9699: 1994 "Performance statdia buildingChecklist for briefing Contents
of brief for building design

64. Agreement on objectives: SIA 212www.ecobau.ch/resources/uploads/SIA_1412 2005 d
Auszugpdf

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

66. Architectural competition: Ulguide on international competitions: www.uia
architectes.org/texte/england/Men//UIAguidelC.html

5.2 Integralno planiranje (DGNB, LEED, BREEM)

Ul egie projektana razlilitih profila i ul egl
fazi projektovanja.

Integrisano planiranje pokriva celokupan eksploatacioni vek zgrade; od ranih idejnih

projekata do rugenjal/demontage zgrade. Reali zac

kvaliteta planiranja kao i optimizacije procesa planiranja. Stoga, neophodan je

multidi sci pl inarni projektni tim kao i dobra komun

projektovanja. Ovo moge biti dostignuto koriglen
Participacija podrazumeva blisku saradnju sa

zajednicom ve | Uu ranoj fazi projektovanj a. Mul tidisci

korisnika i drugih relevantnih zainteresovanih strana u ranom procesu projektovanja i razvoja
integrisanog koncepta sa sveobuhvatnom rmutrategi
energije [ zagalivanje gi votne okoline. Partic
Zzainteresovanih strana, projektanata i pl aner a
Ove aktivnosti ogledaju se u socijalnim, ekolog kn kao i ekonomskimo | ak §i ¢c a ma.

Literatura (hdikator 5.2

67. Switzerland
1 Recommendation SIA 112/1, 2004: Sustainable Builgiuglding Construction; Swiss Society
of Engineers and Architects
68. Germany
1 a. NNZ 3 &dWaAREGy Flarlag ¢ « =
1 HOAI § 15, WPH 2 to 5 and WPH 8
1 Architektengesetz der einzelnen Lander sowie Satzungen der Architektdn
LY3aSyASdzaNE1lF YYSNYbL 666 beflbeNdinl | A LI GA2y &F (k KI YRO dz
69. UK
1 National Charrette Institute (www.charretteinstitute.org)
Non-profit educational institution thahelp communities achievehealthy transformation
through collaborative planning processibsit harnesses the talents and energies of all
interested parties tacreate and support auildable plan.
9 Planning for Real (www.nifonline.orguk
Is a participative planninigitiative.
9 For a guide to neighbourhood renewal and various resourcesvage.renewal.net
1 Design Quality Indicator (www.dgi.org.uk)
1 Method to assess the design quality of buildings.
1 Commission for Architecture and the Built Environment (www.cabe.org.uk)
70. USA
1 ANSI/MTS 1.0 Whole Systems Integrated Process Guide {(208IPfor Sustainable Buildings &
Communities©".
1 Draft ANSI/MTS 2.0 Integrative Process Standard for Design and Construction of Sustainable
1 Buildings and Communities (this document is intende@a updated improvement to Version
1.0 above.)
71. Potential Technologies & Strategies (LEED 2012)
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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

1 Reinforce corporate/institutional commitments to environmental health and community
responsibility.

1 Use cross discipline design, decisioaking, and charrettedJse goabetting workshops and
build a team approach to the project.

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

1 Engage owner, staff, contractors, uggoups 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 peeto-peer information exchange and problem solving.

Consider performareebased incentives in professional contracts that reward achievement of

Integrative Design Goals and Project Vision.

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

1 Consider seeking foundation support for integrative design initiatives.

=a =

5.3 Optimizacija i kompleksnost pristupu projektovanja (DGNB-BNB)

Projektovanje odrgive zgrade zahteva kompleksan pristup pri odrelivanju ciljeva.
Kreiranje koncepta ukljul uje ekologke, ekonomske, sociologko-kulturologke, funkcionalne i
tehnil ke aspekte. Potrebno je konzistentno, sistematsko razmatranje odrgivosti u pogledu
konstrukcije zgrade i menadgmenta.

Optimizacija procesa planiranja je veoma vagna za poboljganje odrdivosti zgrade.

Ovo mora pol eti jog u fazi projektovanja, zato gto su u toj fazi projektovanja,
mogul nosti optimizacije odrgivih zgrada velike i uticaj promena na cenu zgrade i konstrukcije
je mali.

Literatura (hdikator 5.3

72. DGNBnternational, Criterion 45: Optimisation and complexity of planning method

73. BNB: Bewertungssystem Nachhaltiges Bauen (Germany), Criterion 5.1.3: Komplexitat und Optimierung
der Planung,
http://www.nachhaltigesbauen.de/fileadmin/pdf/BNB_Steckbriefe_Buero_Neubau/aktuel/BNB_BN _
513.pdf

74. Council Directive 92/57/EEC of 24 June 1992 on the implementation of minimum safety and health
requirements at €mporary 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) H&athtailan

5. 4 Dokaz odr gi vost i powdhvamapbsar mi ranja ponude [

Jog tokom formiranja ponude (
r

endera) potrebno |
I ntegraciju svih aspekata od [

t
givosti potrebno j e
Literatura (hdikator 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/aktuel/BNB_BN_
514.pdf (in German)

5.5 Uti caj gradiligtal procesa gradnje
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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

Uti caj gradil i gt a zituz astowdmienu brigu orzdravlp svini n i mi

ul esni ka. | nt endika®rg koji se procenjuju.p o d
151 Smanjenje otpada na gradiligtu i reci klir
152 Smanjenje buke na gradiligtu
153 Smanjenje pragine ne gradiligtu
154 Zadgtita prir oologmdilog®o!l i ne na
Ocena se vrgi na sledel i nal in:
Zagtita prirodne okoline na gradili gt Poeni
U dokumentima poziva za tender i p on
prirodne okoline. Preduzeti su koraci
budu zaghemepnsko# zagalivala ili g¢gtet 100
Dokumentacija menadgmenta gradiligta
izgradnje objekta.
U dokumentima poziva za ttamdebzir poadg
prirodne okoline. Preduzeti su koraci 50
budu zagtil eni od hemijskih zagalival
pot vrzlawjtgesi vwt ne okoline tokom izgradn
U dokumentmapozi va za tender i ponude izr
prirodne okoline. Preduzeti su koraci 10
budu zagtileni U skladu sa nacional ni
Ni su preduzeti koraci n aizgradngeohjekta. g i Vv ¢ 0

Literatura (hdikator 5.5

79. DGNB 48 Construction Site / Construction Process
80. BREEAM LE-Ecological Value of Site and Protection of Ecological Features

81. Risk and Safety Statementdtp://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:1992L.0057:20070627:EN:PDF

http://www.ekt.bome.hu/CM-BSEMSC/FIEDirective9257EEC. pdf

83. Lowwaste construction site, Directive 2008/98/EC of the European Parliament and of the Council of

19 November 2008 on waste and repealoggtain Directiveshttp://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:312:0003:0030:en:PDF

84. Lownoise construction site Directive 2000/14/EC of the European Parliament and of the Council of 8

May 2000 on tle 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. Lowdust 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 (fourtéeditid
Directive within the meaning of Article 1§(@f Directive 89/391/EEC):

ual

http://www2.unitar.org/cwm/publications/cbl/ghs/Documents_2ed/C_Regional_Documents/215 EU

_Directive984EC.pdf

86.. wOKk9! LlzofAOlFIGAR2ya W 2yiNRf 27F 5dzad
Pollution Control Guide Parts5L(BRE, 2003).

87. Environmental protection at the construction site

Directive 2008/1/EC of the European Parliament anthefCouncil of 15 Janua®008 concerning

integrated pollution prevention and contrdhttp://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:024:0008:0029:en:PDF
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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-/

88

. Proposal for a European Parliament and Council Directive of 22 September 2006 setting out a
framework for soil protection and amending Council Directive 2004/35k&®://eur -I
ex.europa.eu/LexUriServ/LexUriServ.do?uri=0006263:0009:0011:EN:PDF

16 Kval itet izvodjala radova [/ kvalifikaciije
(reference)
Kvalitet izvolala radova [/ kvalifikad Poeni
PonulLal ke firme su ocenjene prema st g
(na primer, kompani j s klasnikaageadeaildpjeastamika Kk 100
vlasnika zgrade.
Samo izvolLali | ija pouzdanost, eksper
standardom 1SO 9001 dobijaju ugovor ili,
: . : 4 50
Pouzdanost, ekspertiza i visoke mogul
d u g og o d sagadnjom.m
| zvolali |l ije kvalifikacije nisu pot\ 0

Literatura (hdikator 5.6)

89

90.

91.

92.

93.

94.

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

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=0J:L:2004:134:0001:0113:en:PDF
Directive 2004/18/EC of the European Parliament and of@bencil 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=0J:L:2004:134:0114:0240:en:PDF

L{h dnamYunny a&vdz f wmiSs dmINBIYBS/YISElY aeaidsSya
http://www.iso.org/iso/catalogue_detafcsnumber=46486

L{h MnaanmYunnn GOYODANRYWSAIANSYByliaSySyKl H8ARBYOS
http://www.iso.org/iso/catalogue_detail?csnumber=3180#tp://www.praxiom.com/isc-1400%

2004.htm

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

95.

96.

97
98

S| e d e l-indeksi sulpoentirani:

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

Literatura (ndikator 5.7)

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/EECttp://www.dehp-facts.com/upload/documents/webpage/document34.pdf

DIN 2761 Building costg Part 1: Building construction
http://www.beuth.de/cn/J01586CD9D7B736D60E87E40C4ECDA708.4/bGV2ZWw9dHBsLUxhbmd
hbnplaWwdlInNtb2IkPTEXMTA1MjY3NiZsYW5ndWFnZWIKPWVu.html

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

5.8 Tehnil ki prijem, upotrebna dozvola, pugtanje u rad
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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

581h NBF yAT I OA2F (4SKyA6123 LINRA2SYIl A R21 dzy Sy
Literatura (hdikator 5.9

99. Code of Practice for Project Management for Construction and Development, Chartered Institute of
Building, 2010, WileBlackwell, UK

100.A BSRIA guide: Commissioning Job Book, BSRIA, 2010, by Glen Hawkins

101.White Paper: Commissioning for Great Buildings ity 2005, Building Commissioning Association,
us,

102.Best Practices in Commissioning Existing Buildings, Building Commissioning Association,

103.ACG Commissioning Guidelimeyw.commissioning.org

104.Whole Buildingdesign Guide, Building commissioning, National Institute of Building sciences, US,
www.whdg.org/project/buildingcomm.php )

105.{ YSNYAOIF 1T yINRBS6AfIl 2F@yAK 3INIRSy2 6DdzZARStAySa 7T
Engineers, 2011

106.DGNB 51 Commissioning.

5.9 Monitoring, korig knje i funkcionisanje objekta
(BREEM, DGNB-BNB, LEED)

591 Efikasno pralenje / merenje

5.9.2a Projektna dokumentacija

5.9.2b Uputstva za servisiranje, kontrolu, fu nk ci oni sanj e i odr gavanj e
5.9. 2c. Adapt aci jzaa vprrgoejneuk tzagr aidupr or al uni za
5.9.2d. Uputsvo za korisnike

Svaka od s edjarndrabiti @ceniemat e g or i

T Energija: potrognja energiije

T Voda: potrognja vode

1 Materijal i otpad: proizvodnja otpada

T Zdravlje i dobar oselaj: zadovoljstvo stanar
1 ZagalLenje: curenje rashladnih urelaja

f Korigienje zemljigta i ekologija: biodiver zi
1 Kontrolast anja menadgment a

Literatura (hdikator 5.9

107.BREEAM in use, 2009

108.LEED foExisting Bildings,Operation &Maintenance, 2008

109.LEED foNew Gonstruction andMajor 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/specificatios/pdf/PM%20Spec%20Guide%20Version%201_-2D3X3.pdf

OCENA LOKACIJE ZGRADE (6)

6.1 Ri zi ci na | o
6. 2 Usl ovi na | o
6.3 Opcije za transport

6.4 lzgled i stanje lokacije i susedstva
65Udal jenost razni h sadrgaj a
6.6 Bliskost medija, infrastrukture, razvoj

aciji gralevine
aciji gralevine
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http://www.commissioning.org/

6.1 Rizici na lokaciji gradjevine

Cili ovog kriterijuma je da se izbegne izgradnja gradjevina, prolaza ili parkiraligta u

podrul jima visokog rizika, u nepogodnim podrul jima i da se redukuje rizik od zemljigta, vode,

opasnosti koje je generisao | ovek i terorizma. Za ocenu rizika na mestu gradnje koriste se

karte opasnosti i rizika ESPON 2006. (Eureopean Spatial Planning Observation Network,
projekat AThe spatial effects and mangegeane nt of
and in relation to climate changehf. U okviru o
narednoj tabeli.

Tlo, geologija, seizmologija, vulkani

6.1.1 Zemljotresi

6.1.2 Klizigta

6.1.3 Vulkanske erupcije

6.1.4 Cunami - Vremenski uslovi/klima
6.1.5 Ektremne tempearture

6.16 Gums ki pogar.i
6.1.7 Sug e

6.1.8 Poplave

6.1.9 Oluje

6.1.10 Lavine

Opasnosti koje je prouzrokovao | ovek
6.1.11 Tehnol

ogki
6.1.12 Tehnol ogki
6.1.13 Tehnol ogki

izik / Havarija u hemijskim fabri
i zialg/a@glivmd cj anjekspl ozij e
i zi k/ Radi oaktivnost prouzrokovans:

—_ = =

Terorizam
6114 Teroristil ki napadi
Literatura (ndikator 6.}

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

114.Website of RMS, which is the world's leading providesrofiucts, services, and expertise for the
guantification and management of catastrophe risk, waw.rms.comwww.preventionweb.net

115.BREEAM Europe Commercial 2009 Assessoudli@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 batiments.

6.2 Uslovi na lokaciji (BREEAM, DGNB, LEED)
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http://www.espon.eu/
http://www.rms.com/
http://www.preventionweb.net/

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 spoljagnjeg vazduha (DGNB)

6.2.2 Nivo ambijetelne buke (DGNB)

6.2.3 Gema zagadjenja tla i zgrade (DGNB, BREEM)

6.2.4 Prisustvo radona

6.2.5 Efekat urbanog toplotnog ostrva

626 Vi zuelna veza sa urbanim pejzagom

Literatura (hdikator 6.2

118 EN 13779:2007 : Ventilation for neasidential buildingg, Performanceaequirements for ventilation
and roomconditioning systems

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

120 EEA Progress in Management of contaminated ditis://www.eea.europa.eu/dataand
maps/indicators/progresén-managemertof- contaminatedsites

121 An overview of radon surveys in Europ&. Dubois. European CommisspbG
oint Research, Centre, Institute for Enviroamh and Sustainability.
http://ec.europa.eu/dgs/jrc/index.cfm?id=1410&o0bj id=5450&dt code=NWS&Ilang=en

63Moguli nosti DGNBnsporta (

Kako dobarpri stup transpotnim sistemima ima pozitiyv
zgrade, cilj ovog indikatora |je da definige ef
glavnog ulaza u zgradu do | okalnih sredstava | a
indikatori.

6..3.1 Pristupal nost najbligoj geleznil koj stanici od glavnog ulaza zgrade (DGNB)

6.3.2 Pristupal nost najbligeg javnog lokalnog prevoza (autobus, brzi gradski voz, tramvaj,
metro) (DGNB)

6.3.3 Pristupal nost modernog transportnog sredstva sa niskom emisijom : gradska
biciklisti ka  mrega, strukture za  punjenje elektril nih/hibridnih  vozila,

elektril ne/hibridne
autobuske linije

6.3.4 Pristupal nost pegal kih i biciklistil kih staza (DGNB)

Literatura (hdikator 6.3

122 DGNB International Criterion 59: Connection to Transportation

123 BNB Criterion 614 Public Transport Connections

124 BREEAM Ciriterion Tra Blternative modes of transport

1251 EED Criterion Credit 4.1: Alternative Transportati@ublicTransportation Access

6.4l mi dg i usl ovi IDGMBr ci j e I susedstva (
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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-

Cilj je da se okarakterige slika i stanje u suse
studije lokacije.

6.41Vi zual ni aspekt okolnog pejsaga
6.4.2 Stopa kriminaliteta (DGNB)
6.4.3 Sinergijski potencijal (DGNB)

Literatura (hdikator 6.9

126. HQE Guide Pratique du référentiel pour la quaktévironnementale des batiments.
127. DGNB- 58 Image and Condition of the Locatiamd Neighbourhood
128. BNB 2011 613 Image and Charactef Locationand Quarter

6.5 Bliskost medija, infrastrukture, razvoj (DGNB)

Cilj je da se oceni infrastruktura tako da podr g
moraju ispuniti razni infrastrukturni zahtevi, uz lokalni razvo.

6.5.1 Pristup energetskim mregama

6.5.2 Pogodnost za korig Enje solarne energije

6.5.3 Telekomunikacione veze

6.5. 4 Kigna kanalizacij a

Literatura (Indikator &)
129 Typical solar systems and their components: EN 129/EN 1297& / EN 12977
130.Example of Germa8tandards for drainage systems:
-DIN EN 752, Issue 2008 drainage
system
-5Lb 9b mMHAanpc GDNI@Adl& RNIAYyLFr3AS deadasSva
AYaARS o0dzAf RAy3ace
http://www.solarserver.com

Qx

131 .Typical solasystems and their components: EN 12978N 1297& / EN 12977
132 Example of German Standards for drainage systems:
-DIN EN 752, Issue 2008 drainage
system
-5Lb 9b mMHAapc GDNI@AdG& RNIAYLF3AS
systemsh YAA RS o0dzZAf RAYy3aé
http://www.solarserver.com

3. UTI CAJ PROJEKTA NA TRANSNACI ONALNO STRULNO OtE
LOKALNI/ REGIONALNI RAZVOJ

Ocenjivanje zgrade iz razl il itih aspekat a prec
u | e su wiagrhadnji. Evropskim projektom Open House postavljene su osnove za primenu
kriterijuma ocene kako u daljem razvoju teorije, tako u neposrednoj praksi. Vagan segment |
diseminaciji ideje je pretvaranje rezultata projekta u planove i programe nastave, posebno u

obl asti strulnog obrazovanja (VET). Met oda je r
na uslove u praktil nom r a drgetsku Bfixasnos ONZEB (Near odnos i
Zero Energy Building) vel je predmet pri mene u
nastave i primene kako u nastavi, tako u praksi i to na regionalnom, nacionalnom i
transnacionalnom ni vou. |&odjaganjaimdzmeheena éviopskompr e d me
nivou, u prvoj fazi izmedju Srbije, RUmuhije,
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omoguliti [ medj usobna priznavanja stelenih kval
kredita unutar EU (ECVET: European Credit System for Vocational Education and Training ),
[ obezbedjivanje kvaliteta obrazovanja u (struln
EQAVET: European Quality Assurance in Vocational Education and Training). Sistem bi
trebalo da obezbedi i slobodan pristup svim edukacionim resursima (OER - open
educational resources)k a o ik o r ilmjormation amd Go@riiuni¢ation Technologies).

Pored velikog privredno-e k onoms k og uticaj a ovog projekta
medjunarodna saradnja sa partnerima iz Rumunije, Poljske i Slovenije ima veliki uticaj na

razvoj poslovno-o br azovnog turi Kama Kragdaj &i Bari sni ke, oV
veli broj subjekata, od kojih su najvagniij.i

T Turistilka privreda Grada Niga sa znatno uVve
privredne [ obrazovne razmene (privredna s
obrazovanje, specijalistilke studije),

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

T Mal a i srednja preduzeia Grada Niga (MSP), S
zemlje Jugoistolne Evrope ( Rumuidruge aemljeRol j sk a.
okviru COSME grupe zemalja.

1 Obrazovna privreda (prevashodno, alineij edi n o, Univerzitet u Ni gl
stranih studenata i ingenjera n & doktooskea t n o g
studije, kao i medj unarodnom istragivalkom saradnjom
institucijamastiotndugErnewpepr ojuekoakivai rEU i | i me
ugovora.

Svi navedeni korisnici i maj u k a-pplmazovriheaktienosti,a z n at

sa posebnim afinitetima ka medjunarodnoj saradnji. Prezentovani projekat, svojim
mnogobrojnim akt i vn caddiena posebmo praggeam aGiupterXchange,
utile na znatno bol jprpveeredni ackjppacbtazraviGoada
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BUILDING ASSESSMENT

INFORMATION

SUPLEMENTARY
INFORMATION
BUILDING LIFE CYCLE INFORMATION BEYOND THE
BUILDING LIFE
CYCLE
Ali 3 A4i1 5 B1i 7 Cli 4 D
CONSTRU Benefits and loads
'I?R;(')I',[A)\(L;E CTION USE STAGE ENgTaZLEIFE beyond the system
PROCESS boundary
Bl1 | B2 | B3| B4 | BS
2
s - 3
E () c % =
e 3 O & | € o
o @ 4 515 o Reuse
7 ~ 2|5 8 | 2 lc D C Recovery
T‘g c c o T 2 2|5 |=s 2o Recycling
.15 o |2 5| = || x| |8 .| oo Potential
21918 o S _ 5| © -
o = i B6 Operational Energy c| 2 &5 |3
s 55| 5§ |Sa use Sl5| 82|53
R B N o o oIS =0 | =
x |F|=] F |Oo . O+ > |0
) B7 Operational Water o
- || ™ <t n 2 N ™
< | < | < < < a use OO0 O= | O

Table 1: Building Life Cycle Phases according to FprEN 15978 (adapted)
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3.02) - %2 3! 2!'3$.*% +, 1 34%2! *5"/)34/1 . %
ENERGETSKEFIKASNOST

Mi Oi A MISOERBGRBE A 1"TOOAI T OEc¢

Rezime: Medj unarodna privredna saradnja klastera J

privrednih rezultata, i mapbrapowni turizdmasvih pamnard ag) za p
projektu, a posebno za Grad Nig. Glavni cilj projekta pod nazivom SMART4NZEB (Smart for

Near Zero Energy Building) je da uspostavi odr ¢
kapaciteta izmedju partnera T menadzer a kl astera i | l anova kIl as
relevantnih institucija za nZEB (near Zero Energy Building 7 gradnja sa minimalnom

potrognjom energije i potrodgnjom bliskom nul i)
Il stol ne Evrope, s a ciljem da postigne i zvrsn
menadgmenat a uz rpgmeknig kpartnersteva jradi razvoja konkurentnih

proizvoda i tehnol ogkih regenja za nove i post
trgi gte gradnje zgrada sa minimalnom (blizu nul e
ponovnom koeusyd)enjGil(jr je da se klasteri orij el
kl asterima koji e biti sposobni da realizuju m
| l anova, uz podrgku glavnim izazovima zagtite ok
Kljulne reli: KI aster i, Menaddment , Pasi vne kul e, Ener

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

° Istralvanjeje odobrenoi finansiranood straneKancelarijezalokalniekonomskiazvoiji projekte (KLERFGradaNiO | T
e/ 2 YaiNHzOG A2y [ Obza ((RNIABSBHWREIGNE S2 41 DADEZT dzNDHI@+dz b A Odzz
7/2yéﬂthOﬁA2y | Odza ( BRBIA 86 dzy R2SNE X b A
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4, OPGTI CI LJEVI PROJEKTA

Zgrade u svetu i u Evropi, prema proraluni ma,
znal ajno dopr i n Kenbinagamesai za poveladje energetske efikasnosti i

k o i enjg vel eg procenta obnovljive energieug! obal noj pot rlomidgaktpriza j e zna
regavanje globalnog izazova s maenzie ndenjafasinimagt s ki n
goriva. Gt a vi da&nog smanrnjai w konjEeju enengige i emisije uglien-

dioksida u ovoj oblasti zahtev a mnogo Vi ge od i [rakjar enengetske a | n o g
efikasnosti. Prema Direktivi o energetskim performansama zgrada (EPBD),drgave | | ani ce s
u obavezi da aktivno marketingki pr o-doksida gu zgr 8

vrlo malomiilinultompotr o gnj om pr i mar ne [imaciemalge pjarove sasjgsmino v o d e
definicijama i ciljevima njihovih aktivnosti.

Takozvani koncept nZEB (near Zero Energy Buiding i gr adnja sa potrognjor
bliskom nuli) jog ne izgl edaskimM zklamapposebne al j i v u
zemljama/regionima ciljanih ovim projektom (Rumunija, Srbija, Slovenija i Poljska). Ranija
istragivanja su pokazala da su potrebne investicije i optimalna integracija tehnologija
pogodnih u izgradnji i/ili rekonstrukciji na nivou nZEB, zajedno sa primenom relevantnog
znanjaivedgti na |rshvul esnikdk medu glavnim preprekama u realizaciji (Rezultati

projekta Slovenija® i Rumunija®) . Gt avi ge, sticanjem poverenja
vlasnika zgrada u stvarne energetske performanse sistema nZEB i umanjenjem stvarnih
rizika vezanih za nove tehnologilijee pegéemajpéjhju

omogul iti angagovanje velikih investicionih ulaganja potrebnih za procedure povel anja
energetske efikasnosti postojel ih grupa zgrada.

U tom kontekstu, projekat SMART4NZEB ima za cilj da pojal a konkurentnost i podrgi jal anje
577 MSP koja deluju u sektorima gradnje, energetske efikanosti i obnovljive energije,
pomol u jal anja kapaciteta 5 reprezentativnih klastera kao motornoj snazi inovativnosti u
Centralnoj i Istol noj Evropi (Poljska, Rumunija, Srbija i Slovenija) uz realizaciju
medj unar odne r a z me nreerstava sa fokuaomeng kazrhenu piskustava o
razlil itim praktil nim regenjima, razlikama u vegtinama, politikama u poslovanju, predvidjenim
rezultatima i stepenu angagovanja u cilju realizacije gradnje u sistemu potrognje energije
bliskoj nuli (nZEB).

Glavni cilj projekta SMART4ANZEB je da se uspostavi odrgiva saradnja, uzajamno ul enj e i
izgradnja kapaciteta izmedju angagovanih partnera i klasterskih menadge r a i |l l anov
klastera, kao i odgovarajul ih predstavnika relevantnih institucija za nZEB trdiste u odabranim

zemljama Centralne i Istol ne Evrope, sa ciliem da se postigne izvrsnost u radu angagovanih

klasterskih menadgmenata uz podrgku medjuregionalnih partnerstava radi razvoja

konkurentnih proizvoda i tehnologkih regenja za nove i postojel e gradjevine, gto I e voditi

prodoru na trgigte gradnje zgrada sa minimalnom (blizu nule) potrognjom energije u gradniji,

korig Enju i ponovnom korig Enju. Takodje, cilj je da se klasteri orijentigu ka inovativnim i

® SKILLS4SB.SI, Building Skills for Sustainable Buil8iogenia, IEE BUILD UP Skills Slovenia
®BUILD UP Skills RomanROBUSTRoadmap for National Qualification of Building Workforce
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modernim klasterima koji i e biti sposobni da realizuju medjusektorsku i medjugranil nu
saradnju svojih | lanova, uz podrgku glavnim izazovima zagtite okoline, ekonomije i socijalne
gradnje.

Predlogene aktivnosti su u saglasnosti sa politikom i uputstvima definisanih Strategkim

okvirom za ekonomsku politiku EU 7 cirkularna ekonomija i ekonomija niske potrognje

uglienika, uz regjavanij e problema gradnje sa potrognjom
obnovljivim izvorima energije, efikasnosti resursa, itd., uz podrgku ciljeva saradnje u oblasti
specij al i za inovatienosti u Fvpskinm jegionima (AStrengthening Innovation in

Europe® Regionsd. To zahteva jal u strategku kooperaciju, odrgivu povezanost i investicije

izmedju regionalnih ekosistema prateli lance vrednosti, radi maksimiziranja Evropskog
inovacionog potencijala pametnim specijalizacijama i klasterima™.

Speci f i |pmjekta€¢SO1-$OF)\su dati u daljem tekstu.
5. JALANJE IZVRSNOSTI KLASTERSKOG MENADGMENTA (SO1)

Jal anj e i zvr snost igmekd pes repezantivrohg klastem nua @entralnoj i

|l stol noj Evropi usavr gav an jgeranformanint sertifikovamjema st er s k
klasterskih menadgmenata (Cluster Management Excellence) i unapredjenjem ili novim

razvojem inovacionih strategija sa ciliem obezbedjenja vrhunskog kvaliteta usluga za

povezana mala | srednja preduzela (MSPi1 SME) j e prvi strategki cil]

Ov aj specifilni ci | ] j € feorksuksiihr awvne gntai n@mo bpoalrjtgnaenr|
generisanjem usluga za podrgku stvaranja dodatr
rastaipovel anj a konkur ent nlaneva. i Ovesie biii redizovieh® Bz rdzmenu

iskustava medju partnerima u analizi, kreiranju i implementaciji unapredjene pojedinacne

strategije za svaki klaster, kao i u zajednickoj strategiji i odgovarajul im uputstvima za
implementaciju za konzorcijum klastera u skladu sa industrijskim trendovima i politikom

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

u gradjevinskom sektoru.

Kl aster.i koj i ulestvuju u ovom projektu su repr
gradjevinski sektor (visokogradnja), energetsku efikasnost i oblasti obnovljivih izvora
energije i l ocirani su u 3 zemlje |l anice EU
ul esnicu u COSME programu u skladu sa |l anom 6

strukture projekta data je na sl.1.

l zvrsnost kl astetraskbg menad@men ana ulegiem 18
menadgment k1 as tie foamirati komzZoroijumgu programima za obuku i

konsultacije u okviru WP5 i Radni paket 5 (videti Sliku 2. Gema radni h akti vnc¢
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 ie dalje unaprediti i zvrsnost
obezbedi vrhunski kvalitetu s | uga za povezana mal a i srednja pr

The role of clusters in smart specialisation strategies, DG Research, 2013.
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Unapredjen il nNov razvaoj [ i novativne strateg

potencijala za rast [ i novativnost pomoi u pred

regionu. Takodje, bi i e pripremljen okvir mera za podr gku

koje su potrebne za tranziciju ka izvrsnost. kl a
6. JALANJE | NOVATI VNOG Bl ZNI'S MODELA, MARKETI N
VEGTI 8@2) (

Drugi strategki cilj je jalanje i novativnog bi z
za menadgere partipcriopjierkatjnuel inne nkza payseareeM8Pt a k o
(l'lanovi kl astera).

lako 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 dopunj e
sporednim segmentom natrgi gt u .

PrimenanZEBst andarda u praksi zahteva tehnologdgka i p
i spravni koncept, projektovanj e, izvrdgenj e, ev
ekonomskom, socijalnom i ekologkom talkom gl edi
NnZEB se osl anj a na napredne tehnol ogiij e, tj . energ

obnovljivih izvora energije, nanomaterijale, itd. 1z aspekta energetske efikasnosti i
gradjevinskog sektora, primena nZEB zahteva definisanje i primenu novih poslovnih modela,

koj i mora da budu razumljivi za ulesnike na tr:
inovativno fleksibilnija. Obuka, saradnja | razmena, ali takodje i akcije komunikacije i

di seminaciije predvidjene ovom akcijom omogul il
formiranjem inovativno orijentisanog fAposlovnog
u i stragivanjut i enisnfoevraut i { ordhzsoingitroavza tviavy rkioh | | ano
mar keti ngki m), uz -opradgteonvtansjaeneprfabdlioezmf i j e koj a
unapredjenjima i aplikacijama poteklih iz trgi

predvidenom saradnjom i zmedju angagovani h klastera |

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

razvoja i i novativnosti koje Ie biti definisane

0 Ocena oblasti klasterskiha kt i vhost i I tehnologke podr gke;

o Identifikacija aktuelnog stanja u razvoju, kao i trendova;

o Anali za znal ajnih tehnol ogki h obl asti potr
performansi novoizgradjenih i  rekonstruisanih postojei ih zgrada i inovacionih
performa n s i | l anova Kkl aster a;

o Analiza medjunarodne orijentacije i pozicioniranja klastera na medjunarodnoj sceni;

0 Analiza aktuelne situacije i trendova na tr gi gt u kao i raspol ogi
finansiranja radi uvodjenja klasterskih proi

transnacionalno.
o0 Analiza usluga transfera tehnologije potrebnih za klastere putem direktnih akcija ili

specifilnih uvaerogwai tkiojed tkledbsat era ka njihovin
Postizanje ovog strategkog cilja (S02) je podr
ben| marking analize, uleglem u programi ma obuka
dogadjajima organizovanim u okviru Xchange pos et a, kao i aktivnim ul e

dogadjajima na nacionalnom nivou.
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7. JALANJE KONKURENTNOSD3) LLANOVA (

Jal anje konkurentnost.i [ podrgka rastu 577 MSP
obnovljivih izvor moempomgil jue umialpe ed§ temate i pogod
kl astera baziranih na specifilnim potrebama uklj
Povelanje konkuennost.i [ podr gk gpoghnvdtsukazivagiean c i | | n e
na nZEB &koncept kao i nt e gtehnologija &ervisiaza Igradnju t i h p O S
odrgavanj e, opr ema, materijali, efikasno snabd
izvora energije, i t d . ) . Ovo [e voditi diverzifikaciji pos
takodje novim usl ue @ER). Progranm obuke zat nZEBi iskampanja

komuni kacije bile stubovi za postizanje ovog spe

Specifil nim potrebama MSP i drugim relevantnim | lanovima klastera bil e odgovoreno u
okviru testiranijdek [e direkmah mpestuk popedi nal ni m MSP, k

zastupljeni kao |l anovi kl ast ¢éneemregebi t i real i zova
Ef ektivno ul egl e u primenjenim programi ma ob
ClusterXchange, u specifilnim Kkampanj ama pr cijanobac i j e,
ukl julenim u strategije razvoja i i novacij a, p o
MSP.

8. JALANJE STRATEGKOG | ODRGISOHG PARTNERSTVA (
Ov aj cilj sadr gi obli kovanje strategkog i odr gi
partnerstva i aktivnostima saradnje kao gto je f
saradnju MSP na medjunarodnom tr ¢i djdwprograntuem ul e

ClusterXchange.

Strategija dugovremene kol aboracije izmedju pov
mrege pomol i e razvoju navedenih sektora u saf
aktivnosti saradnje klaster-k | ast er pomoVimd ekddzmorcijuma da s
Evropskom nivou i koriste sinergije bazirane na strategiji uzajamnog partnerstva kao
business-to-business (B2B) kolaborativne aktivnosti (na pr. kao uparivanje na nacionalnom i

medj unarodnom ni vou) . Fokus ovih aktivnosti
internacionalizaciije, istragivanju trgigta, tral
inovativnosti, naprednih tehnologija i novih poslovnih modela, niske emisije CO,, efikasnog
koriglenja resursa i unapredjenju strulnosti
Program ClusterXchangei ma za ci | j da promovige ulenje izme
specijalnosti izmedju klasterskih organizacija u projektnom konzorciiju
uparivanij e, umregavanj e, B2B sastanke i druge

kursevi, direktne posete, obuke i savetodavne akcije za klasterske organizacije i njihove
| l anove (posebno MSPh posetk (546u sd aknrad t kboirioel nia pr omo

mogul nosti rasta za MSP i industrijske transf ol
razvoj a nZEB trzigta i adaptaciije | l anova k1l a:
i zazovom, podr gk om k oddiadrgamizacijjei m@zavdjah novim anppoednih

tehnologija za nisko-u gl j eni | na i resursno efikasna regenj a,

i stvaranje novih nZEB zanata.

Naj manje 10 kratkorolnih razmena bile organizov
i zvrsnost. kl astera uz predvidjenih 10 praktilni
razmene i skustava i informacija izmedju gostujuli
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10 direktnih poset a, 10 umr egenimhiizmamwnmaj kao ii B2B

potencijalnih regenja u unapred izabranim obl a:
identifikacije potencijalnih partner a zZa nove
tehnol ogke <centre i podr g koimpiurnarjeugiaivha nk laa sitzenread j
razlil]itih COSME participirajulih zemal]j a, razme

9. IZGRADNJA SINERGIJE | LANACA VREDNOSTI (SO5)

Strategki cilj ove akcije je izgradnja sinergi|j
izgradnja, energetska efikasnost (EE) i izvori obnovljive energije (Renewable energy sources

i RES), radi oblikovanja efektivne implementacije koncepta nZEB pomoi u medjusektorske

saradnjeit ransfer zal ne obulenju tesursa dekassnizaziin(miimalna g

emisija CO, ), nZEB, EE, RES.

Takodje, cilj je i razvoj detaljne strategije za pojedine klastere, s obzirom na podrgku rasta i
kompetentnosti njihovih | lanova, kao i uputstvo za realizaciju strategije. To se prenosi na

podr gku MSP ius kioenjji paslovnie Mmoguin o s t i | enfem rnapgednih
tehnol ogij a, kreativnost. [ svih obl i ka i novat
trendova i aspekata odrgivosti tokom vremena. Moguil nost i strategkog razyv
analizirane za partici pi r aj ui e kl astere bile fokusirane na
zgradama u skladu sa nZEB zahtevi ma, al i prist
gradjevinarstva, energetske efikasnosti, obnovljive izvore energije i ekologije, uz analizu
moguheze sa slilnim sektorima | i ndustrijama u
transformacije i odr gi vosti

Strategij a razvoj a kl astera ukl juluje promoci j
menaddger a i drugih vagnih f adstema, i regiopaniholasa | ni h i
odgovornih za politiku klasterskog udrugivanj a.
s a regionalnim prioritetima, posebno u kont ek :
specijalizacije wuz i stkoog i gl enjieareggonaltmadi y ar
dinamike infrastrukturnih investiranja.

Strategija i odgovarajuli plan za svakhubiekl ast e
razvijeni uz ukljulenje merljivjieh rcadij epraalie nvjear
vriemena, kao i povelanja prihoda i posl ova, in
usavrgeni h proizvoda i usl uga.

Postizanje ovog specifilnog <cilja podiilile kon
implementaciji strategija inteligentnih specijalizacija u regionima u kojima klasteri
funkcionigu.To e se odnositi na sledece poslovn
o Strategke konsultacije i saradnja sa regional
o Anali za |l anaca vrednosti, ukl j ul ujanatai i den

vrednosti, medju njima i medjunarodnih;

0 Analiza inovativnih potencijala i potencijala rasta klastera,

0 Medjusektorske i trend analize u smeru digitalizacije, kreativna ekonomija, kao i
resursna efikasnost, dekarbonizacija i cirkularna ekonomija.

Gtvai g e, pobol jganjem sinergija I di verzifikacion
sektora, stvoriile se poveliani promet |lanova Kkl
usavrsenizanatit vegtine za nZEB gradnj u deusaglasaostish i reko
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nZEB karakteristikama), povelanje i novacioni h
tehnologije, novi proizvodi i usluge.

10. RAZVOJ | IMPLEMENTACIJA KOMUNIKACIJE | DISEMINACIJE (SO6)

Razvoj i implementacija komunikacije i akcije diseminacije radi promocije i eksploatacije
rezultata projekta i promoci j a koncept a n ZaBaBpottagngiel jiu pobvelj g
performansinovihire k onstrui sani h e2qgiadaismusobahbheghki m cilj

Kampanj a komuni kacije liizdivsaenmi nac isjag| s hestrieas

strukturom i bile posebno podeigreaq@i oznau,p rsianeslue d
ciljevima:

- Promovisati programe obuke sa <ciljem povela

obezbedjenje njene omjekpj vost i po zavrgetku p

- Unaprediti svest o unapredjenoj ili razvijenoj strategiji klastera i partnerstava )

uspostavljenih u okviru projekta radi Kkori gl e

- Povelati zainteresOClusexXdangei sd i graagreanmpr ednost

utakvomprogramusaci | j em privlalenja maksi malnog br o

- Promovisati nZEB koncept medju relevantnim uticajnim krugovima sa ciljem
povel anja zahteva za nZEB i povel anje kvaliteta novih i rekonstruisanih zgrada.

Pagljivom definicijom i skrojenom i mplementaci)]j
| 'anovi pet klastera bile informisani [ aktivir
bile obezbedjena bi lestvdrehaatekomausvojenagrpegrana.

11. PODRGKA PREPOZNAVANJU ULOGE KLASTERA (SO7)

Ov aj strategki cilj obuhvata povelanje priznava
organi zacije i povel anje broja MSP u participira

Priznavanje kapaciteta i izvrsnosti klastera na nacionalnom-regionalnom nivou i

medj unarodnom ni vou bil e r eChsdter Mamagemert pomoil u ser
Excellenceni , programa obuke i podul avanja, strategiije
ClusterXchangepr ogr amu, (td® ppevedweotgi kapaciteta za sa
koordinaciju, sa privlalenjem i ukl julenjem novi
rezultatom.

12. KRAINJI KORISNICI PROJEKTA

Ciinagrupaiodi j um predl ogenog projre&zlai ljiet ¢ agmwp e k i
A Menadgeri klastera i osoblje u menad{gmentskir
A MSP u: arhitekturi, gradjevinarstvu, gradnji i rekonstrukciji zgrada, energetskoj
efi kasnosti, odr gi voj [ obnovl j iiwivprimg ner gi j
novim il renoviranim wuslugnim procesi ma, {
komponentama;

Al zvrgioci cirkul arne ekonomij e u gradjevi ns

rastavljanje);
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A Javna vlast (nacionalna, regionalna) kao investitori, korisnici i vlasnici i javni
dobavl jali;

A Poslovne mrege & udrudgenj a;

A | st r a (& obrazovarge;

A Povezane industrije, na primer, specijalne nZEB tehnologije u agroindustriji
(biogoriva, koriglenje vune, trske, sl ame i |
| CT (menadgment u gradjenju/energiji, pamet ne

U okviru test anlize (benchmarking it WP 2 ) bile obavljeno mapiranje
ciljem identifikovanja njihovih potreba i odgovo
U posebnom fokusu f[e biti javne v arg korisnidinaci ona
vliasnici, kao i javni dobavljali, sa ciljem obl

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 ekonomi]j a
Progr ami obuke (WP3)msad upl oasvvaenijean i poglavito klaste
osoblju u menadgerskim ruagnomi mal ewdnt ntiark oldlj &n oi
(ukl julujuli MSP) i nacional nim i regional nim vl

Glavni korisnici novih ili revidiranih strategija razvoja (WP4) su partnerski klasteri i njihovi

| lanovi, privlaleld.i [ druge ulhe icragiomake Jvastik t or e I
povezujul:i potrebe trdgista sa kreiranjem propisa
U programu ClusterXchange (WP5)550s oba | e ul estvovat.i U ukupnom
kao i menaddger. kl aster a, posl ovne mr €l gee , t el
organizacije.

Kampanja komunikacije i diseminacije (WP6)j e posvel ena svim ulesnicim
obavegtavanja i aktivnosti za svaku <ciljnu gru
angaguju u svim fazama projekta.

13. OPIS RADNE METODOLOGIJE | SREDSTAVA ZA REALIZACIJU

Met odol ogija rada ukljuluje aktivnost:.i kao ¢gto
najvelu dodatnu vrednost i naline za isporuku ti
usl uge mo g u pokriti, i zmedj u ost al idlizacieenapor e
istrazivanje trzigta, transfer tehnol ogiije i Z |
napredne tehnologije, digitalizaciju, usluge, nove poslovne modele, niski ugljenik, efikasna
regenja sa resursima, kreatnavnost i dizajn, unap
Unapredjenje vegtina kl asterskih menadger a tre
umregavanja i kvalitetnog ul enj a, posebno s ot
dugotrajnih partnerstava radi f ormiraniirmvei nt egr
i ndustrijske | ance vrednosti. Takve Kkoristi mo g
aktivnosti, kao gto je na primer, wuparivanje ||z
vrhunska obuka, razmena znanj a jplatfornki mar mzmenu z a ak
znanja, uzajamne studijske posete unutar svakog konzorcijuma, kao i izmedju konzorcijuma

izabranih pod ovim projektnim pozivom.

Glavni cilj projekta SMART4ANZEB j e | al anj e i zvrsnost. kl aster s
reprezentativnh kl ast era u Central noj [ Il stol noj Evropi |
je kreiran tako da odgovori na sedam specifilnih
njihove povezane | l anove, MS P . Pol evgi od tes
kompleksnost trzigta I spremnost za nZEB svakog tip
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menadgment a kl aster a za postizanj e iCluster snost i
I

Management Excellence 7 WP 2) . To e ukl juliti utvrdjivan]
menadgdgement k|l arsgaleevant ni h ul esni ka radi razvo
unapredjenja njihovih vegtina putem ulegla u pr
preporuka za buduli razvoj klastera koje Ie bi
razvoja i inovativnosti (WP4). ]

Nadal j e, radni pl an je kreiran tako da omogul i
medju-s ekt or sku kooperaciju izmedju klastera i nj ec
podegenog - ElusterKchangeaProgram (WP5). Ovo | eodtiitgnut o pomol
efi kasne koordinacij e projekta (WP1) [ bile p C
di seminacije (WP6) koja | e takodje stvoriti odr
predstavni ka relevantnih faktmjama. za tr §gi gte nZEEB

Radni paketi i njihova medjusobna povezanost su prezentovani na sl. 2.

14. UTICAJ PROJEKTA NA LOKALNI/REGIONALNI RAZVOJ

Pored velikog priviedno-e k onoms kog uticaja ovog proj ekt a
medjunarodna saradnja sa partnerima iz Rumunije, Poljske i Slovenije ima veliki uticaj na

razvoj poslovno-o br azovnog turizma Grada Ni ga. Kde krajn
vel i broj subjekata, od kojih su najvagniji:

f Turistilka privreda daranmdojeN stigrah gestju uzokvaut N0 U V €
priviedne i obr azovne razmene (privredna saradnj a,

obrazovanje, speci j al i st i | k e doktdrskedstuglije, ,temats&i semeari i i
obuke, itd.)
f Mala i srednja preduzeia Gr ada Ni ga (IM8I@)plasmana u trmoiljgeu
zemlje Jugoistolne Evrope ( Rumuidruge aemlijeRol j sk a.

okviru COSME grupe zemalja.

1 Obrazovna privreda (prevashodno, alineij edi n o, Uni verpziitvdtal te nljiegn
stranih studenata i inge nj er a na dovadje tspeoijaliz§ckeoi doktorske
studije, kao i medjunarodnom istragival kom saradnjom sa RDI organizacijama i
institucijama iz Jugne i Isto| ne Ev rookpwei,r uu pr oj ekatavnhEU i | i
ugovora.

Svi navedeni korisnici imaju kapacitete za z n a t n oanjeupriwedno-obrazovnih aktivnosti,
sa posebnim afinitetima ka medjunarodnoj saradnji. Prezentovani projekat, svojim
mnogobroj ni m ak tavamjaicarddnjena poselbmo prggram ClusterXchange,
utilu na znatno botetaobrapovne-penvaedniuhkkhppaciteta G
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4. DEVELOPMENT OF BASIC CURRICULA FOR VET TRAINING IN PV
SOLAR ENERGY

TIT EOI AO BMOOI DEMINGIOMAGH cO1 AQBIljanal BBAT 8OE¢

Summary:ln the frame ofErasmus+ project linor 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 intensiveimation 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 responsiventiisd afd
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 efficy, 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 ttaorsadual 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 Efficien¢fET, NZEB (Near Zero Energy Building),
Passive House
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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 i Surway of Technology.

SE-4. Connecting Panels in Bigger Solar Systems.

SE-5. Solar DC/AC Convertors i 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 Dundj er dSofiapBuldria as wSlleas ib $MA Salar 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)
[I. SE-4.2. PV SYSTEMS UP TO 250 KWp (COMMERCIAL APPLICATIONS)
[ll. 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 wil/| give an overview of SMAOGs

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. PV systems up to 30 kWp (residential systems for private applications)o , -4SLE

2. PV systems up to 250 kWp (commercial applications)o , -4RE

3. fWVisualization and control of PV systemsii , -4S3E

4. MService and maintenance of PV systems with a decentralized system structurefi . - S E
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 i Bring Your Own Device).

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

This seminar will give an overview of SMAOGSs

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,

fPV systems up to 30 kWp (residential systems for private applications)o ,

fPV systems up to 250 kWp (commercial applications)o ,

fiVisualization and control of PV systemsfi

AService and maintenance of PV systems with a decentralized system structurefi .

PoONE

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
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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 1 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 SMAG6s online ser vonewilao godrsealsohavet®en t hi s
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. PV systems up to 30 kWp (residential systems for private applications)o |,

2. PV systems up to 250 kWp (commercial applications)o ,

3. fVisualization and control of PV systemsi

4. /Service and maintenance of PV systems with a decentralized system structurefi .

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
gualified 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
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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. PV systems up to 30 kWp (residential systems for private applications)o |,

2. fPV systems up to 250 kWp (commercial applications)o ,

3. fVisualization and control of PV systemsii

4. MService and maintenance of PV systems with a decentralized system structurefi .

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. iDesigning of PV Plants with the Sunny Tripower 60 Inverter and the Medium Voltage
Stationo

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

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
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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. iDesigning of PV Plants with the Sunny Tripower 60 Inverter and the Medium Voltage
Stationo

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

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 participat:i
PV plants with the Sunny Tripower 60 inverterandtheMe di um Vol t age Stationo

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

SE5. SOLAR DC/AC CONVERTERS i METHODS OF INTEGRATION IN SYSTEMS
(SOLAR PLANTS)

. 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

lll. 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
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VI. SE-5.6. WEBINAR SUNNY TRIPOWER COREL1 - FUNCTIONS, DESIGN,
INSTALLATION AND COMMISSIONING

VII. SE-5.7. WEBINAR OVERVIEW SMA UTILITY SOLUTIONS i 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. fStorage Systems in the SMA Smart Homeo

2. fDesigning of Off-Grid Hybrid Energy Systems with Sunny Island Battery Inverters
and the Multicluster Boxii

3. ACommissioning of Off-Grid Hybrid Energy Systems with Sunny Island Battery
Inverters and the Multicluster Boxii .

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
gualifies 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
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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. fStorage Systems in the SMA Smart Homeo
2. Designing of Off-Grid Hybrid Energy Systems with Sunny Island Battery Inverters
and the Multicluster Boxii
3. ACommissioning of Off-Grid Hybrid Energy Systems with Sunny Island Battery
Inverters and the Multicluster Box# .
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. fStorage Systems in the SMA Smart Homeo

2. fDesigning of Off-Grid Hybrid Energy Systems with Sunny Island Battery Inverters
and the Multicluster Boxii

3. ACommissioning of Off-Grid Hybrid Energy Systems with Sunny Island Battery
Inverters and the Multicluster Boxii .

LANGUAGE: English
TARGET GROUP: Renewable energy professionals

REQUIREMENTS: The successful participati o-@ridiHybridt h e

Energy Systems with Sunny Island battery invertersand t he Mul ti cl uster
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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. fDesigning of Hybrid Energy Systems with the SMA Fuel Save Controller Version 2.00
2. dCommissioning of Hybrid Energy Systems with the SMA Fuel Save Controller
Version 2.00 .

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:

1 Strict commissioning procedure (SMA),

1 Controller configuration with graphical interface (Fuel Save Controller, Graphical
User Interface),

1 Configuration of PV plant with according software (Sunny Explorer),

71 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.
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This seminar is part of our training block on Fuel Save solutions. This block consists of two
seminars:

1. fDesigning of Hybrid Energy Systems with the SMA Fuel Save Controller Version 2.00
2. Commissioning of Hybrid Energy Systems with the SMA Fuel Save Controller
Version 2.00 .

LANGUAGE: English
TARGET GROUP: Renewable energy professionals
REQUIREMENTS: Please note that this training is for qualified electricians only!

Participation in this training requires the suc:¢
Hybrid Energy Systems with the SMA Fuel Save Controller Version2 . 0 0

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 COREL1 - FUNCTIONS, DESIGN, INSTALLATION
AND COMMISSIONING

In this webinar we present the new Sunny Tripower COREL and provide you in a compact
fashion with all technical knowledge required for design, installation and commissioning.
The new Sunny Tripower gener aialaeady difeBot fromyits Tr i pow
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 COREL 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 i PORTFOLIO AND
OPPORTUNITIES

In this webinar we introduce you to the ecosystem of SMA utility solutions and provide you
with a comprehensive overview of SMAG&6s versatile
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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 i 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).
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5. BASIC CURRICULA AND MANUAL FOR TECHNICIAN OF'FBOLAR
ENERGY (TSE) TRAINING

, EOAEHMh 3AGEARA M BiTAGEAN A AAIABRE&T RROAT T OEg
Summary:ln the frame ofSmart4NZEB (COSM#pjectline for partners from Romania, Poland, Slovenia, and
Serbia, for realization aiVork Package ,3Training & Coaching prograrit is providedtie training program as

one of the main pillars for the achievement of boosting competitiveness and supporting the-apatin§MEs

and the activities within this WP will targghe actual execution, monitoringnd evaluation of the training

and coachig 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, sessiort tasinees.|t 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 raédet 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 fiéwdeeed for additional education,

not being part of system of formal education and prevailing of practical natsirespecially noticed in the field

of energy efficiency, ecological building, renewable energy, and insulation. These four fields are recognized as
very prosperitive and pronsigg in construction sector. It has to be realizeddsyablishing 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 reserachltsesmd improved competences of cluster
management, SMEs, and skilled workers.

Key words:Solar energyPhoto Voltaic, TrainingPual Education, Energy EfficiencYET, NZEB
(Near Zero Energy Building), Passive House

Rezime U okviru projekteSmart4NZEB (COSME) 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
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Kljutne redi: Solarna energije, Elektsplarna energija, Obuka, Dualno obrazovareergetskaefikasnost
{GNHz6y2 20NIT20Fy2S 6+29¢0X b%9. oAl 3ANIRy2l &l LI2{idNROY

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

1 Technician of Solar Energy (TSE),
1 Bachelor of Solar Energy (BSE)
1 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 i Surway of Technology.

SE-4. Connecting Panels in Bigger Solar Systems.

SE-5. Solar DC/AC Convertors 1 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
member s of Cluster Dundj er i n well agjn SBeSolai a and
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 T 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

=4 =4 -a_-_a_-9-9_-9

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

=4 =4 -a8_-a_-8_9_-°9

2.2 Construction Works, Infrastructure preparation
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9 Soil preparation and straightening
9 Internal and road infrastructure
i 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

= =4 =8 -8 -8 -9

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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EFIKASNOSTF LEGISLATIVA U REPUBLICI SRBIJI

Rezime

U fokusu ovog rada je solarna energija kao vid obnovljivog izvora energije. Posmatrano
kroz istoriju, drugtvo je uvek imalo problem sa posledicama koje je neracionalna upotreba
resursa ostavljala za sobom. 1z tog razloga, i na ovom stepenu razvoja civiliziacije,
neophodno je da izvori obnovljive energije dobiju giru primenu, jer se rezerve neobnovljivih
izvora masovno iscrpljuju, dok stepen zagalenja dostige nesagledive razmere. Obnovljivi
izvori nisu novost, zabelegena je njihova upotreba u najranijim fazama razvoja ljudskog
drudgtva i mahom se odnosila na upotrebu sun| eve energije. Danagnja moderna tehnologija i
razvoj omogul avaju vigestruku upotrebu solarnih izvora. Podsticanje vel eg korig Enja
obnovljivih izvora energije je aktuelno pitanje u svim razvijenim zemljama, a razlozi su brojni
- od ekonomskih do onih koji se til u smanjenja efekta staklene bagte. Predstavljeno je stanje
u Evropi sa posebnim akcentom na zakonsku regulativu, kada su fotonaponske elektrane u
pitanju, u Republici Srhiji.

Kljul ne rel i: 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

Poboljdganje energetske efikasnost:i jedan je o«
politike i kljulna komponenta strategija ubl age
energije predstavljaju neiscrpne izvore energije iz prirode, koji se obnavljagjuu odr el enom
viemenskom interval u, u cel osti il del i milno.
el ektrilne, toplotne i mehani |l ke energij e, a nji
okolinu, sa smanjenom ili redukovanom emisijom CO,. Razvoj obnovljivih izvora energije
(energija sunca, vetra, hidro-ener gi j a, geotermal na energij a, en

vige razloga:

povelanje udela obnovljivih izvora energiije, por
efekat staklene ba gt e, povelava energetsku odrgivost. T
sigurnost.i kontinuiteta energije, na nalin da
sirovina i elektrilne energije. Olekuje se da I
konkurentni konvencionalnim izvorima energije u dugom vremenskom periodu. Neki od

izvor a, kao gto su energija vetra, hi droenergij e
ekonomski konkurentni . Ostale tehnol,mgveljienasu z:
zahteva visoka poletna wulaganj a, gto uti| e na
tehnol ogij a. Proces prihvatanja novih tehnol ogi
instalaciju novih postrojenja pol etuprahnekelikoa, gt o
godina do visine potpune neisplativosti u odnosu na ostale komercijalno dostupne izvore
energije. MeLlLut i m, koristi od korigienja obnovl
trogkove potrebne za instal a&diajnj,e md egdé aolue kewnjeq
bilansu, samim tim gto se namelu kao prirodan od
probleme.

Cilj ovog rada je wutvrlivanje znalaja solarne
odr gi vog razvoj a, smammj esntjauk | emiesibajgtga i reduk
pr omena, kao i da ukage na put dadministeataviomz a ci | e
regulativom.

1. Stanje u EU i Republici Srbiji

Poslednjih 15 godina u svim sredinamagi r om Evrope sve je vela pri
(PV) sistema. Implementacija PV sistema u projektovanju i izgradnji objekata postaje deo
standardnih aktivnosti u razvojnim procesima posebno u gradovima. l ako se ne mc
ol ekivati da pr i meenna listb prioriteta sirbagpdg eamvaja, lpak,ds druge
strane mo g e znal ajno doprinetd.i regavannagion si st e
sredinama.
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Slika 1 Solarna insolacija u EvrapkWh/m%h
MeLut i m, postoje i znal aj nogih gisteraap koje Bueevrapske | mp | e m
dr gave prevazigle, a tilwu s e pre svega | egisl
projekata, a zatim i nalina njihovog finansiranj
Republika Sr bi ja i ma znal ajan potenci | al u osbhnovl ji:
j 0g unveedko v ol j no i skoriglen. Jedan od razl oga :

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

Ministarskog saveta Energetske zajednice o promaociji obnovljive energije kroz transpoziciju

Direktive 2009/28/EC o obnovljivim izvorima energije postavlienjea mbi ci oz ni cilj da
ulegi e obnovljivepeneoginjé @i oAupeojenergije na
21.2% u referentnoj, 2009. godini.

Uu 2018. godi ni dostignut je udeo energije iz

energije od 18,0% u Evropskoj uni j i ( EU) , u odr
udvostrulen u odnosu na 2004. godi nu osfugina %) , pr
Eurostat platfor mi. Povelanje udela obnovlijivih
postizanje klimatskih i energetskih ciljeva EU. Cilj EU je da do 2020. dostigne 20% svoje
energije iz obnovljivih izvora@avMelu ad8cdr gava |
udeo jednak il veli od njihovog nacional nog ¢
Danska, Estonij a, Gr | k a, Hr vat sk a, l'talija, Let
dr gave |l anice su blcilierayty. masje adfjepnag prooentaog goena,jai h
devet je izmelLu 1 i 4 procentna poena dal eko, dc¢
od svojih ciljeva. Gvedska je imala daleko najve
U 2018. godiniudeoobnov | j i vi h i zvora u bruto potrognj.i kr
od 28 |l anica u porelenju sa 2017. godi nom, dok
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smanjivale se u gest. Ood 2004. godine znal ajno
| I ani cama.

Gvedska je imala daleko najveli udeo u 2018.
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 Hol andi ji (7, 4%) . Ni ske udel e, manje od deset
Luksemburgu (9,1%) i Belgiji (9,4%), dok su Holandija i Francuska najdalje od svojih ciljeva.

Svaka drgava | lanica EU i mataveju wuiljpzza 2@20.
potencij al obnovIjivih izvora enepostatn menipp)e k o n o me
daleko od svog nacionalnog <cilja 2020. godi ne.

manj e od | edn o gksemaurgN Katiadkdk?2gpostotha 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 hajudaljenije od svaijih ciljeva.

Akcionim planom Republi ke Srbije za obnovl jive
obaveze preuzetih ugovorom o osnivanju Energet ¢
dostizanje <cilja od 27% obnovljivih |iaein@eira u b
defnisane su mere za njihovo velie koriglienje. S

cilja za 2020. godinu. (Slika 2).
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Slika 2. Udeo obnovl!ljiih izvora energije u ukupno
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Tabelal! 6 SO0 S 2 0y Ze@eigiei @kugaoj prdiz€bAniEnergije (ostvareno wdnosu na

planirano)
2004 203 216 2017 2018 2020 target

EU B.5 16.7 17.0 17.5 18.0 20

Belgium 1.8 8.0 B.T 2.1 34 13

Bulgaria gz 18.3 18.9 18.7 203 16

Czechia 6.8 15.1 14.49 14.8 134 13

Denmark 14.8 0.9 320 350 36.1 0

Germany g.2 149 14.49 15.5 16.3 18

Estonia 15.4 282 28.7 291 0.0 25

Ireland 2.4 g1 g3 10.6 111 16

Greece 7.2 15.7 154 17.0 18.0¢ 18

Spain B3 16.2 174 17.6 174 20

France B.5 15.0 15.7 13.0 16.6 23

Croatia 234 28.0 28.3 7.3 280 20

Italy 6.3 175 17.4 18.3 17.8 i7

Cyprus 3.1 a8 B 10.5 133 ]

Latwia 3248 AT 5 ETR 290 403 40

Lithuania 17.2 2548 25.4 2.0 24.4 23

Luzembourg 0a 50 5.4 6.3 91 11

Hunpary 4.4 145 14.3 13.5 12.5 13

Malta 0.1 5.1 6.2 7.3 a.0 i0

Netherlands 20 57 ] 8.5 7.4 14

Austria 224 335 334 331 334 el

Poland 6.2 11.7 11.3 1.0 113 15

Portugal 19.2 05 30.8 206 30.3 21

Romania 16.8 248 25.0 245 239 24

Slowenia 18.1 218 21.3 211 211 25

Slovakia 6.4 1248 1210 11.5 113 i4

Finland 283 283 aa.a 408 41.2 38

Sweden 387 530 534 542 3.6 48

United Kingdom 0a a3 8.0 a7 11.0 15

Norway 58.5 2.1 70.2 71.6 2.8 675

Montenegro : 431 41.8 97 388 a3

Horth Macedonia 15.7 12.5 18.0 19.6 181 23

Albania 28.8 M4 35.5 5 34.9 38

Serbia 127 220 211 203 203 T

Turkey 16.2 138 13.7 12.8 137

1.1 Tehnil ki p oenexrgije u jSrdvili. sol arne

Br o] lsandeaog zral enj a na teritoriji Srbi
| asova godi gnj e. Prosel an intenzitet sunl evo
severu do 1,7 kWh/m2/dan na jugu i tokom januara, a od 5,9 do 6,6 kWh/m2/dan i
tokom jul a. P reoesggel znraa | ewnj @d n@:to s i od 1.200 kYV
severozapadnoj  Srhiji, do 1.550 kWh/ m2/ godi gnj e u ju
centrainom d el u i znosi oko el.400 kWh/ m2/ godi gnj
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Srbija ima znatno veli br o] | asova Sun| evog zr

naj bol ji usl ovi su u jugoistol nom del u naog
pogodne za priememwgedw ski snt it mhn ol opgslegngjndacenp u i | emu
svetskim okvirima, kao i u Srbiiji, SVvoju primen
naj znal ajnijim granama, kao gto su ratarstvo i
jedinice i agregati imaju na lokacijama na kojima nije dostupnomr e gno napaj anj e, a
potreba za navodnjavanjem u slul ajevima sugnih
proizvodnj e hrane, kada j e potrebno obezbedit
standarda (Despotovil i sar., 2016). VI ada Repu
subvencija priliku za izgradnju solarnih elektrana u Srbiji Uredbom o podsticajnim

mer ama za proizvodnju el ekt r alinz visokeefkasnegi j e i
kombinovane pr oi zvodnj e el ektrilne i toplotne energi|j
dodatno povelaval a kapacitet a smanjival a
Uredbe iz 2013. i 2016. godi ne. Prepr eckame koj e s
energije mogu se razvrstati na dve grupe. Kao prvo, rani tipovi fotonaponskih jedinica bili su

osetl jiwvi na | okalne klimatske faktore, kao gto
viage i pesak, a sve to moglo wepdai auvmadijlie .k oT e
napredak u proizvodnij. otpornijih solarnih panel
efikasne| a k i u tegkim uslovima. Kao drugo, tokom
energije, -2vadrjegekektry | ne pewmeér gi je iz solarnih pane
odnosu na druge izvore energije. Tehni | ka P
protekl e decenij e, u znatnoj mer i s u S ma n
masovna proizvodnjafotonaponski h sol arni h postrojenja za pl
postala ekonomskiodr gi va i giroko se pra,mempijedwilaNaserd
delimilno regenje probl ema i sprekidanost. d
mr e g e celuzzamlju, jer kada seon a bude progirila na gir.
promene i sprekidanosti na jednoj dumK esvetlpsti bi | e

na nekom drugom mestu (Gor, 2010).

1.2. Procedure i zakonska regulativa u Republici Srbiji

Realizacija projekata koji koriste obnovljive izvore energije (OIE) je s | o ¢pmees koji
zahteva pribavljanje niza r a z | dokumenaté, dozvola, licenci, saglasnosti, mi g | jkejm j a
izdajun ad | @ @ g iaorgani, kao i pripremu projektne dokumentacije i druge radnje koje
investitor treba da preduzme u cilju izgradnje postrojenjagt o j e il ustrativno ptr
2.

l zgradnja elektrane i obavljanje delatnosti p
elektranama je regulisana brojnim propisima Republike Srbije.

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

Prvu grupu propi sa |l i ne propi si koji ma s e L
energetskog objekta i nal in dokhay aml jae kgata,lL ekwa o s
utvrlLivanja podobnost.i objekta za wupotrebu i pri
Poseban znal aj Uu ovoj grupi propisa imaju propi ¢

U grupu propi sa koj i manjgidgradmeeobjekataaspanldjut Zzalkoh o pl ani r
planiranju i izgradnji, Zakon o Prostornom planu Republike Srbiji, podzakonska akta ovih
zakona i drugi.

57



Prostorni planovi (regionalni prostorni planovi, prostorni planovi jedinice lokalne

samouprave i prostorni pl an o v i podrulja posebne namene) i ur
urbanistil ki pl an, plan generalne regulaciije, p
Propisima kojima je urelLena obl ast izgradnje p
dozvole, gr alLevi nske dozvol e i upotrebne dozvol e, a
ciljevi prostornog pl aniranja i razvoj a, odnos

pl anirano da se u odrelLenom vremenskom periodu
mestu u Republici Srbiji. Neophodan element za dobijanje navedenih dozvola je pribavljanje

tehnil kih uslova za prikljulenje na elektroenerg
Drugu grupu propisa |ine propisi koji se odnos
proizvodnje elektril n e energije. U grupu propi sa koj i ma
spadaj u: Zakon o energetici, pratel. propi si o]
Republike Srbije i Program ostvarivanja Strategije razvoja energetike Republike Srbije i drugi

gore navedeni propi si koj i se odnose na energetske
Zakona 0 energetici (donetog 2011. godi ne) pr
energetska del atnost od opgteg interesa. Stupal
delatnost nije vige delatnost od opgteg interesa. P

prava na obavljanje delatnosti postalo jednostavnije i da se svodi na sticanje prava na
obavljanje energetske delatnosti i pribavljanje licence za obavljanje energetske delatnosti.

2.Zakl jul ak

Da bi se obnovljiva energija prihvatila na gir
koje obuhvataju rad sa javnoglu kroz programe |
girokom planu prihvati iolshevijjivéh gariva pi Sreijd (ekororhskema  pr i m
ekol ogke prednosti). Za ove akcije potrebna | e
delimilnom oslobalanju poreza na proizvodnju

racional noj potrognji energiije.

J al anjsa prénmlorganizacijama koje koordiniraju ove poduhvate, zatim privatnih i

javni h preduzel a, kao [ akcije viasti npr . gr
finansiranje i koor di raa(gng wste iirmdustdjd, biznisat alddes h ol der
univer zi t et a i istragivalkih instituta i korisnika

Kao potrebne preduslove za velu proizvodnju
administrativna struktur a [ efi kasna procedur a
privrednog razvojpo!l ddghkij € opd wlsaddeessibeenciedd.)® DV
odnosu na fosilna goriva.

Pretpostavke ostvarenja prednosti obnovl!l jivih
okrugenj e, j er se r adiNeaphodnisy pre svega iransparentaogta nj i ma .
predvidivost nalina odrelivanja cena, kao i i nsi
mal oprodajna cena bude prihvatljiva za potrogal e
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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

A~ A L A s

Montaza fotonaponskih elektrana

SADRZAJ

Uvod

Gradevinski radovi. Priprema infrastrukture
Izrada mehanicke nosece konstrukcije
Elektro radovi

Kvalitet i kriti€ne tacke gradnje
Bezbednost i zdravlje na radu

Primer postupka izgradnje

MEHANIKA FOTONAPONSKIH ELEKTRANA

Zbog svoje primarne funkcije, generacije elektricne energije iz sunceve, vrlo Cesto se
zapostavlja mehanicki apsekti elektrana. S obzirom da projektovani Zivotni vek elektrane
veoma je vazno da sni njeni elementi imaju dug Zivotni vek.

Mehanicki aspekti fotonaponske elektrane:
+ Gradevinsko inzinjerstvo
« Masinsko inZinjerstvo
» Razmatranje materijala
« Arhitektura
« Aeronauti¢ko inzinjerstvo

Delovi projekta koji se odnose na navedene discipline:
+ Odredivanje sila naprezanja u sistemu
* lzbor, dimenzionisanje i konfiguracija strukturnih komponenti koje mogu da izdrze
odredene sile naprezanja
« |zbor i konfiguracija materijala adekvatnih lokaciji izgradnje
» Projektovanje nosece konstrukcije da zadovolji funkcionalnost i estetiku
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FUNKCIONALNI ZAHTEVI

Static¢ka nosivost konstrukcije projektovana da izdrzi odredene sile narezanja uz odredenu
sigurnosnu marginu.
Funnkcionalni zahtevi u vezi sa statikom konstrukcije:

« Specifikacija faktora sigurnosti

« Maksimalno dozvoljena naprezanja

« Granice deformacije

« Zivotni vek strukturnih komponenti

« Fiksni sistemi lil suntracker sistemi potrebno kretanje sistema
U zavisnosti od gore navedenih stavki vrSi se izbor adekvatnih materijala, geometrije
konstukcije i veli¢ine strukturnih komponenti.

Fotonaponski niz i njegova noseca konstrukcija moraju izdrzati sva naprezanja kojima su
izlozeno tokom projektovanog zZivotog veka od 20 do 30 godina.

OPERACIONI ZAHTEVI

Operacioni zahtevi se odnose na aspekte projektovanja koji uticu na osobe koje instaliraju,
poseduju, upravljaju, odrzavaju, otklanjaju kvarove:.
« Specifikacija maksimalnog broja radnih sati koji si potrebni za montazu sistema
« Specifikacija koja se odnosi na pristupaénost individualnih panela i kriti€nih
komponenti za inspekciju, odrzavanje i popravku
« Specifikacija vezana za bezbednost — krada, vandalizam, sprecavanje
povredivanja...
+ Periodi¢no isptivanje i odrzavanje

OGRANICENJA

+ Tipi¢no ogranicenje pri projektovanju su troSkovi. U visoko kompetitivnom
okruzenju bitno je Sto viSe smanijiti troSkove

» Drugi ograni¢avajuci faktor je vreme. Dobar projekat u svim svojim kreativnim
delovima uzima u obzir vreme.

» Drugi ogranicavajuci faktori koji su specifi¢ni prema tipu projekta npr. Pojava
senki, ograni¢eno prisustvo suncu
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PROJEKTOVANJE NOSECE KONSTRUKCIJE

Pored zahteva za ispunjenje regulativnih, strukturnih i bezbednosnih uslova, dobar
projekat mora imati i sledece:

« Minimizirane instalacione troskove

« PoboljSane perfonmanse stringova

+ Omogucen razuman pristup elementima sistema radi odrZzavanja i otklanjanja
kvarova

« Estetski aspekt projekta u skladu sa okruzenjem elektrane

Minimizacija instalacionih troskova

P

oo

9.

+ Dobar projekat i kvalitetno izvodenje radova smanju instalacione troSkove

» Polovina invensticije fotonaponske elektrane ¢ine paneli dok drugu polovinu
CinetroSkovi ostale opreme i troSkovi izgradnje

* Smanjenje troSkova instalacije je moguce:

. Razvojem odgovarajuéih prodajnih paketa — panela, odgovarajuéih

elemenata nosece konstrukcije, komponente za pri¢vricenje, baterije,
invertore, komponente za povezivanje itd.
Minimalizazijom broja delova sistema — veco paneli manji broj

Minimalizacijom razlicitih tipova delova sistema

Upotrebom multifunkcionalnih delova — delovi sistema imaju razlicitu
funkciju npr. Noseci profili koji pored uloge pri€vrs¢enja panela imaju funkciju
kablovskih kanalnica

Upoteba delova koji mogu da se koriste u razli¢ite namene i sa
razli¢itom opremom

Primenom jednostavnih na¢ina montaze

Izbegavanjem razli€itih na¢ina priévrSéenja

Minimizovanjem nacina na koji je moguce pricvrstiti odredeni deo — sto
znaci da se odredeni deo uklapa u druga na samo jedan nacin i nije g
amoguce drugacije postaviti

Maksimiziranje uskladenosti pri montazi — delovi se uklapaju idealno bez
tolerancije

10. Minimizacija rukovanja pri sklapanju — gde se nalaze otvori, rupe, kako se

profili uklapaju
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ELEKTRANE NA KROVU

» Moze ih odlikovati brza izgradnja i mali broj pripremnih radova
* Uglavnom se gradevinski radovi odnose na:
« Pripremu i iskop trase napojnog kabla (ukoliko je potrebno poloziti nov napojni
kabl)
+ Pripremu i iskop kanala za postavljanje uzemljivaca
» Postav
+ Polaganje kablova DC i AC instalacije

ELEKTRANE NA ZEMLJI

» Gradevinski radovi su veoma bitni
» Potrebno je veoma dobro planiranje
« Glavni radovi su:
* Priprema i ravnjanje terena
* lzgradnja pristupne u unutrasnje putne infrastrukture
» Pripremu i iskop trase napojnog kabla (ukoliko je potrebno poloziti nov napojni
kabl)
* Pripremu i iskop kanala za postavljanje uzemljivaca
» Polaganje kablova DC i AC instalacije ..}

GRADEVINSKI RADOVI. PRIPREMA
INFRASTRUKTURE

PRIPREMA | RAVNJANJE TERENA

« Uglavnom se svodi na najminimalnije radove zbog uticaja na Zivotnu sredinu
« Samo ono $to je neophodno:
* lzbor ravnog terena moze iskljuciti potrebu za poravnjanjem
 |zborom nacina pri¢vrscivanja po principu ankera umesto betonskih temelja
* |zborom padine odgvaraju¢eg nagiba moze se smanijiti rastojanje medu redovima
+ Od slucaju da teren ima veliki pad potrebno je ispitati geomorfologiju terena da bi
se sprecilo oStecenje opreme usled erozije zemljista. Ukoliko je teren nestabilan
savetuje se promena lokacije

UNUTRASNJA | PUTNA INFRASTRUKTURA

» Preporucena je upotreba ve¢ postojece pristupne infrastrukture odnosno pri izboru
lokacije teZi se ka tome da je lokacija u blizini posojece putne infrastrukture

* Potrebno je uzeti u obzir da ¢e infrastrukturu koristiti kamioni tako da je potrebno
predvideti radijus da bi omogucio okretanje i paralelno kretanje
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 Protivpozarni putevi u samoj elektrani — treba predvideti prostor za kretanje
vatrogasnih kola u slu€aju nastanka pozara

» Nakon zavrSetka radova unutrasnje putanje nece biti mnogo koriS¢ene tako da ih
potrebno nasuti mesavinom 75% rizle, 25% peska da bi se sprecilo osipanje i ra
korova —:L‘

KABLOVSKI KANALI | ROVOVI

« Svi kablovi se polazu podzemno

« Svakih 40 m u svakom pravcu se prave revizione Sahte da bi se olak$alo polaganje i
pristup kablovima

« Trasa kablova mora biti optimizovana

« Kablovi jednosmernog i naizmeni¢nog sistema moraju biti odvojeni

« Pri paralelnom polaganju kablova moraju se uzeti redukcioni koeficijenti u obzir da bi
se odredila tacna strujna opteretljivost kablova
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