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EU projekti - BE

U medunarodnim projektima iz oblasti
energetske efikanosti, koje finansira ili
sufinansira Evropska Komisija

(,FP7“ & ,,Horizon 2020%),

JKP ,,Beogradske elektrane® su prisutne
od 2009. godine.



BE — prijavljivanje projekata EK
mmm

SOHO 2008. &
2. BECA 2010. 270981 O
3. SMART SPACES 2012. 297273 ¥
4. UTILITEE 2015. 723622 @
>. MOEEBIUS 2015. 680517 O
6.  HABIT SWITCH 2015. 695978 (X
7. INTENTION 2016. 767496 8
8. HOLISDER 2016. 768614 O
9. RELaTED 2016. 768567 .
10.  EU-RHINEM 2018. 825610



Procenat prijavljenih/prihvacenih projekta

ProsecCna prolaznost Beogradske elektrane
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Projekat, BECA” —

Project ID 270981

Uravnotezeni evropski pristup ocuvanju energije

http://www.beca-project.eu/
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Wielcome to the BECA Balanced European Conservation Approach — ICT services for resosrce sawving in sociak
housing website!

PROJECT SERWICES PILOT SITES PARTHNERS

The= BECA project started in January 2011 and aims to help Europs mest emission targets by achieving a
significant reduction of energy conszumption in European social housing. Building on existing services prowviding
feedback on energy conzumptiion to social housing tenants, BECA will develop, prowvide and pilot adwvanced ICT-
based Resource Use Aavvarensss Services (RUAS) and Resource Management Services (RMES).

Supported financially by the Evropean Commission & Crrobug

under the ICT Policy Support Programme, 18 3

organi=ations are cooperating in the project to y

provide these services directhy to social housing o .1 e
tenants. - - £

Pilots of BECA services are located at 7 sitesin 7 o TED B":B"Me R

countries: ™
- Manresa i

Oirebro in Sweden [Pilot Site Wideao].
Manresa in Spain [Wideo],
Darmstadt in Germamy [Wideaol,
Torino in Itaby [Video],

Hawirow in the Czecdch Republic [Wideao],
Ruse in Bulgaria [Wideo], and

Belgrade in Serbia [Wideao]
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WHAT IS NEW?

Final Report for BECA available

The fimal report for the BECA project is mow
awailable in the outputs section on the project
website.

Read more._

¥ videos of BECA services for Social
Housing
Al 7 pilots of the BECA project in 7 countries

across Europs hawve now publizhed videos
smmarising the key features and lessons_

Read more_.

Find ouwt more about the Bulgarian
partners on the new Bulgarian BECA
website

The BECA project partners in Bulgaria created a

website to provide information on the BECA
project in their own languags

Read more._

W ormcbco B s 1%
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+% becA  LOKALNITIM ZA
- PROJEKAT

Masinski Fakultet Univerziteta u Beogradu
YHUBEP3UTET

YBEOIPAIY - prof dr Miroljub AdZi¢ (rukovodilac projekta)
MALLMHCKH

PAYITET  Docent dr Maja Todorovié,

Dr Aleksandar Milivojevi¢, sa saradnicima

JKP ,,Beogradske elektrane”
dr Radmilo Savi¢,
¥ Bojan Bogdanovic sa saradnicima

Kompanija ,,Belit” — Beograd

Dusan Poznanovi¢,

Porde Lazic¢, sa saradnicima



3' beco Ciljevi projekta
™

* Da promovise potrebu za smanjenjem potrosnje vode i svih
vidova energije stambenog sektora, kao i koris¢enje
obnovljivih vidova energije

e Da ostvari napredni skup Servisa koji pruzaju informacije o
potrosnji energije, Cime Ce stanarima biti pruzen direktan
uvid u efekte njihovog ponasanja po svim parametrima
potrosnje resursa.

* Da implementira ,, pametne” aplikacije za merenje sa ciljem
da se izbegnu vrsne potrosnje i optimizuje utrosak energije
tokom vremena u skladu sa tarifama i zahtevima dobavljaca,
kao i za kontrolisanje isporuke lokalno stvorene energije kroz
skup Servisa za kontrolisanje resursa za stambeni sektor.
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N3rnep jeaHe oa cTambeHux 3rpaga Ha NUAOT JIOKAUMN U
TEPMOBU3MNJCKN CHUMAK KOjU YKa3yje Ha NOTPOLHY
TOMJIOTHE eHepruje




flf’w beca OBJEKTI

* A - Maljenska 3 —radna zgrada
* B - Uralska 11 — kontrolna zgrada |

e C - Mirijevksi bulevar 2 — kontrolna zgrada |l

A

Zamena goriva

Ugradnja centralnog merenja toplotne energije

Merenje toplotne energije na nivou stana

Rekonstrukcija podstanice (pumpe)

Obuka korisnika

coeppe

Pristup portalu
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TOPLOTNA ENERGUA - "TRV” i “DT”

RADNA ZGRADA - “A” e oY

U stanovima

e ugradnja termostatskih
radijatorskih ventila

e Ugradnja delitelja toplote
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» 2 beca
»

Tokom projekta

* Internet portal

* Edukativni materijal

* Uputstva

* Testovi

* Sastanci sa stanarima

* On-line pomo¢

* Dostupnost podataka o potrosniji
* | drugo



UPOREDNI PRIKAZ UTROSENE TOPLOTNE
ENERGIJE ZA PERIOD

?) Mozilla Firefox

File Edit ‘iew History  Bookmarks  Tools  Help

| 27 hkp: v beca rsfR.. PregledGrejanie. asps | 'l' |

(- 0w beca.rs/Reports/UporedniPregledGreianiz. aspx i, C'H' Google )-l 4 # @ x
s = : Datum fitanja  D&itana vrednost Tarifa Potronja po m> 2l
Datum citanja Ofitana vrednost Tarifa Potrosnja po m2 : e
e 01,10,2012 3450000 Grejanje 7.19
01.10.2012 4360000 Grejanje 7.79
e 01.11,2012 1051,0000 Grejanie 21,90
01.11.2012 1328.0000 Grejanje 23.71
o 01.12,2012 1812,0000 Grejanje 3775
01122012 22589.0000 Grejanje 40,85
B 01.01,2013 1735, 0000 Grejanje 36,15
01.01.2013 2191.0000 Grejanje 39,13
o 01,02,2013 1414.0000 Grejanje 28,45
01.02.2013 1785.0000 Grejanje 31,88

Grafitki prikaz potronje za slitni stan GRS PO 2 T

kwh
kwh

= 1500 -
2 £
= s
38 E
E 1000 4 E =
g
500 4

Datum otitavanja
Datum ocitavanja ’

Potro3ma toplotne energije
g Potobris topotne energiie e B
u ki




CIRKULACIONE PUMPE - POTROSNJA
ELEKTRICNE ENERGIJE PO SEZONAMA

GREJNA SEZONA
MESEC 2009/10 2010/11 2011/12 2012/13
ukupno (kWh) 7873 7022 5965 6345
broj ¢asova rada 2620,7 2875,2 3068,7 2883,1
'Ser;Ss::aa}cu ra (°C) 65 64 >1 6.1
Z‘t’f;:zi”(:(vvh . 3,00 2,44 1,94 2,20

3,500
3,000 -
2,500 -
2,000 -
1,500 -
1,000 -
,500 +
,000

2009/10

2010/11

2011/12
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POTROSNJA TOPLOTNE
ENERGIJE

| radna i kontrolna zgrada su imale identicne uslove:
iste radne rezime, isto gorivo, iste rukovaoce u
kotlarnicama

Radna zgrada (sa TRV i HCA) je prema centralnom
kalorimetru ostvarila manju potrosnju i to za:

O 6,58% za grejnu sezonu 2011/2012
O 23,43% za grejnu sezonu 2012/2013

Potrosnja - individualni stanovi

Smanjena potrosnja toplotne energije...... O
Ukupni efekti zamene goriva .................... O
Zamena cirkulacionih pumpi .......cccuun...... ()



Project ID 297273

~ smartspaces

"

_L Usteda energije u evropskim javnim zgradama
koris¢enjem informaciono-komunikacionih tehnologija

http://www.smartspaces.eu/

SAVING ENERGY USING ICT

-

How To Calculator Contact/Imprint

B
\
- Smartspaces

smartspaces "

The SMARTSPACES - Saving Energy in
Europe's Public Buildings Using ICT- project
enabled public authorities in Europe significantly
to improve their management of energy in the
pbuildings they occupy. The SMARTSPACES
energy optimisation service exploits the potential
of ICT including smart metering for significant ..

The projects are partially funded under the ICT Policy Support Programme (ICT PSP) as part of the
Competitiveness and Innovation Framework Programme by the European Community.



e PocCetak projekta: 01.01.2012.
e Zavrsetak projekta: 31.12.2014.
e 26 partnera iz 9 zemalja

| |smartspaces Licna karta projekta
o

* 11 pilot lokacija u 8 zemalja
 Sufinansiran kroz program CIP-ICT-PSP

S

ki w_rln‘r ingham City Cournedl
Beogradske alektrane 3 .
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Smartspaces Ciljevi projekta

i

* Smanijiti potrosnju energije (elektricne i toplotne) i vode u
javnom sektoru u gradovima Sirom Evrope

* Razvoj inovativnih SmartSpaces servisa koji ce obezbediti
povratne informacije o potrosnji energije i omoguciti
nadleznima lakse i kvalitetnije upravljanje i optimizaciju
energetskih tokova

* Energy Decision Support and Awareness Services (EDSS) — servisi koji
obezbedjuju razumljive povratne informacije razli¢itim grupama
korisnika (profesionalcima, zaposlenima u javnhom sektoru,
posetiocima)

* Energy Managenment Services (EMS) — Upotreba automatizovanih
sistema za kontrolu i optimizaciju potrosnje energije



—1smartspaces ..
Ay P Servisi

SMARTSPACES Servisi

Energy Decision EDSS PEDDS EDSS za eksperte iz
Support and oblasti energetske
Awareness Services efikasnosti

SEDSS EDSS za zaposlene
VEDSS EDSS za posetioce
javnih zgrada

Energy Management EMS CEMS Centralno kontrolisan
Services EMS
LEMS Lokalno kontrolisan
EMS
REMS EMS za OIE
PEMS EMS optimizaciju vrSne

potrosnje




_L;-s.ma rtspaces Pilot lokacija u
Beogradu

L

Pilot lokacija

Tip zgrade: Zgrada gradske administracije

Povrsina (m32): 12,699
Broj korisnika: 1,000

Mesecni broj posetilaca: 60,000

Planirana usteda:

WS :. . < o
1 B T e >15%

’ !‘FE-------n--au’. ket
oo mmomaannaans

§ Jakiminmding
At
s

Tip zgrade: Zgrada gradske administracije

Povrsina (m2): 13,358
Broj korisnika: 700

Savings planned:

>15%
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smartspaces

uiteda energije u evropskim javnim zgradama koriséenjem

informaciono komunikacione tehnologije




,,MOEEB' USH Project ID 680517
M3pap,a Mmoagena OI'ITMMM3aU,Mje eHepreTcke
ECI)MKaCHOCTM Y 3rpagama Ca ynoeém noCtmiadrba
oAPKUBOCTU FPpaacCKe cpeauvHe

https://www.moeebius.eu/

G0\ ABOUTTHEPROJECT ~ OBJECTIVES+  MOEEBIUSSOLUTION  LIVINGLAB  PILOTSITES+  LIBRARY-=  PARTNERS  CONTACT

=N =

e ..L- YA\ ¢

Modelling Optimization of Energy Efficiency in Buildings for Urban Sustainability

WMOEEBIUS introduces a Holstic Energy Performance Optimization Framework fhat enhances current modelling approaches and
defivers innovative simulation tools which deeply grasp and describe reallife buiding operation complexities in accurate simulation
predictions that significantly reduce the “performance gap” and enhance multi-fold, continuous optimization of buiding energy
performance as a means to further mitigate and reduce the identified "performance gap’ in real-time or through retrofiting.

This project has received funding from the European Union’s Horizan 2020 research and innouation programme under grant agreement No 6B05I7




MOEEBIUS

* PocCetak projekta: 01.11.2015.
e Zavrsetak projekta: 30.04.2019.
* 15 partnera
8 zemalja
* 3 [InnoT nokauyuje
(beorpapg, JlongoH, Madpa)

tecnalia ) sz

Honeywell

e HYPERTECH'
energy labs

CORK
cIr INSTITUTE OF
TECHNOLOGY

IRSTITIUID TEICNEOLAIDCHTA CHORCA|

Solintel_~

&€ Tyndall

ional Institute

ﬁpende

“ TECHNISCHE HOCHSCHULE NURNBEF
GEDRG SIMON OHM

Licha karta projekta
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Beogradske elektrane
BELGRADE FUIBLIC LITILITY COMBNY

Market Research and .

This project has received funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No 6BOSI7




o _— v .
Problemi koje treba da resi projekat
« Velika razlika izmedu predvidene i stvarne potrosnje energije.
« Neiskoris¢eni potencijali za ustede energije.
- Otezano planiranje i pracenje potrosnje energije i odrzavanja
sistema.
- Manjkavost postojecih tehnika modeliranja da predstave realno
koriScenje i rad zgrada.
- Nemogucnost postojeceg grafickog sistema (CAD) da predstavi slozenost stvarnih
zgrada.

* Promene na zgradama tokom veka trajanja.

- Neefikasne strategije upravljanja i odrzavanja zgrada.

* Gubitak u performansama opreme.

Nepravilnosti u ponasanju sredine Neefikasne Loge odriavanje
BIM nepravilnosti istanara

{o 10):6):(2

& strategije upravljanja | zastarelost
(2 y ® ' Y

This project has received funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No 680517




MOEEBIUS kao res$enje

« Primenljivo na sve tipove zgrada (stambene, javne, poslovne,...).
« Primenljivo za sve vidove isporuke energije (daljinsko grejanje, gas,...)
« Poboljsano planiranje, optimizacija isporuke, efikasniji rad.

« Planiranje i upravljanje na nivou zgrada ali i na nivou citavih zona (prioritet
- mreza daljinskog grejanja).

+ Smanjenje razlike izmedu planirane i ostvarene isporucene energije.
+ Optimizacija u realnom vremenu.
+ Unapredeno donosenje odluka o potrebi odrzavanja ili ulaganja u en.efikas.

Pustanje u rad Kontinualno pustanje u rad —rad i odrZavanje i sanacija (imajuci u vidu radni vek)

MOEEBIUS Holisticki Okvir Optimizacije Energetskih Performansi - o
; Prediktivng |
Automatizovano odrzavanje '

upravljanje

MOEEBIUS DSS
Poboljsana Dinamicka procena
BEPS -
Poboljsan
BIM, modeli stanovanja i Dinamicki afurirano ponaZanje
vremenska prognoza stanara, vremenski uslovi i profili
koriiéenja energije
m“ m H Sanacija za buduca poboljianja
A reriarmemama e i:l:: r:g:l]z::kme Smanjenje daljih razlika - Upravljanje

predvidanja i odriavanje u realnom vremenu

This project has received funding from the European Union's Horizen 2020 research and innouation pragramme under grant agreement No 680517




Realizacija na 3 pilot lokacije

Lokacija Broj Tipovi objekata Ukupna povriing Ukupna godisnja Broj Zajednicka
objekata objekata potrosnja stanara infrastruktura
UK - Stambeni, Hoteli 5 3.100 MWh (EL) RES (PV)
London 4 Maloprodajni 22.500m, 80 MWh [(NG) 1200 Rezervni generatori
Portugalija— Skole, Sportski, 535 MWHh (EL HVAC (kotlovi n
T 5 ROFLSK] 8.100 m? MW (EL) 800 HYAC (kotlovi na
Mafra Kancelarije 760 MWh (NG) prirodni gas)
Srbija — Skole, Kancelarije, s " -
B 48 Stambeni, Maloprodajni 434,000 m* 12.400 MWHh (EL) 11.700 Daljinsko grejanje

« 20 meseci u stvarnim zivotnim uslovima.

» Tri geografski udaljene oblasti (UK, Srbija, Portugalija) sa razlicitom klimom.

« Razliciti tipovi zgrada (poslovnim i stambenim zgradama, hotelima,
Skolama, sportskim kompleksima).

» Zone koje karakterisu razliciti vidovi energije (prioritet - sistemi daljinskog
grejanja).

» Sredine koje imaju razlicit ekoloski, socijalni i kulturni kontekst.



MOEEBIUS

Pilot lokacija — Stepa Stepanovic¢

ENO0OEOO

Kompleks Stepa Stepanovié:

42 hektara zemljista
44 zgrada sa 4,616 stanova

434,000 m2 stambenog i poslovnog
prostora

146 poslovnog prostora

Osnovna Skola i obdaniste

1,430 garaza

3,300 parking mesta na otvorenom
9.5 km puteva

Parkova i zelenih povrsina
Sportskih terena i igralista

Pratecih javnih objekata

LOKACIA:
http://stepa.rs/mapa/

This project has recejued funding from the European Union's Horfzon 2020 research and innouation programme under grant agreement No GB0517




MOEEBIUS

Pilot lokacija — Stambene zgrade

This project has received funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No 680517
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Pilot lokacija — Javne zgrade

Obdaniste

This project has received funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No BROSIT




Nivol merenja 1 regulacije

MOEEBUS

Broj stanova: &
Povriina (m2}): 200 m2
Toplotni kapacitet: 0,03 MW
Ucestalost i obim ofitavanja: na
satnom nivou

Broj zgrada: 2
Povriina (m2): 10,400 m2
Toplotni kapacitet: 0,71 MW
Broj stanova: 170i 2 toplotne podstanice
Ucestalost i obim ofitavanja: na satnom nivou na nivou stana.

Broj zgrada: 6
Povriina (m2): 40.566 m2
Toplotni kapacitet: 3 MW
Ucestalost i obim otitavanja: mesecno na nivou 8 toplotnih podstanica
i svih stanova u istim zgradama,

Naselje Stepa Stepanovic
Povriina (m2}): 275.648 m2
Toplotni kapacitet: 18,7 MW
Broj zgrada: 44 + 05 ,Danilo Ki5* + Vrti¢
Utestalost i obim ofitavanja: mesecno na nivou 56 toplotnih podstanica.

Mreia daljinskog grejanja TO VoZdovac
Povrsina (m2): 1.250.000 m2
Toplotni kapacitet: 232 MW
Utestalost i obim otitavanja: modeliranje i simulacija rada cele mreie

NAPOMENA: na nivou 6 stanova
Ucestalost i obim ofitavanja: na satnom nivou sa detaljnim podacima o parametrima u stanovima: Temperatura, vlainost, kvalitet vazduha, osvetljenost
Dodatne karakteristike: Internet i mobilna aplikacija za korisnike — informacije | upravijanje instalacijama

This project has received funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No 680517




Merenje toplotne energije - merila TE
po stanovima
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This praject has received funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No BB0SI7



IMIEEBUS

Merenje toplotne energije — prenos
podataka

{ TCe/ UDP
L]

This praject has received funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No 680517



= Specificna potrosnja i energetski pasos

i PN LR A A Grejna povrsina: 4377.99 m2
T — T — Instalisana snaga: 448.9 kW
— e Pasos energetske potrosnje :
e e 56.14 kWh/m2a
T ——— Specifi¢na potrosnja 2014/15:
== e 54.75 kWh/m2a
o e s Specificna potrosnja 2015/16:

53.62 kWh/m2a

05.09.2013

This project has received funding from the European Union's Horizon 2020 research and innovation programime under grant agreement No 6B0SI7



Q Stepa Stepanovic - Energetski model
- lokacije

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 580517




Pogled na zgradu - 6D

MOEEBILS
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This project has recejued funding from the European Union's Horlzon 2020 research and innouation programme under grant agreement No 680517




Aksonometrijski pogled energetskog modela
zgrade 6D

MOEERIUS

This project has recejved funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No GB0S5I7



@ Termicke zone lamela 2, sprat 3. - zgrade 6D

MOEERUG

This project has receiued funding from the European Union's Horizon 2020 research and innouation programme under grant agreement No 680517




Poslovm model - Podlzan]e svest|
| ' korlsmka ' -

U vedini slucajeva stanari Ei korlsmm nisu svesni
m;__potencuaia i mogucnosti za ostvarenje energetskih :
- usteda sto je nal]E ecl rizik za realizaciju Ugovora o
- ustedi eneral]e ) izmedu Korlsnlka | Kompam]e
:.za energetske usluge (ESCO) SUUUOUE

- Neke od mogucnostl

E___— Promena ponasanja i : nawka I(D]E VDdI ka man]o]___é__
potrosnji energije (mere koje:ne zahtevaju ulaganja);

-~ Odgwarajuce i bﬂl]E knnscen;e 5 regulacmne
.opreme;. -

- Mogucnost ugrad je nove regulacmne npreme -
mere @ koje teva{ ‘mala: ulaganja (npr.
Erﬁgramabilnﬂ ;Ii da Jtnsko upravijanje smbmm---*---
ermostatima); -

§ — Detaljni, blagwrémenl i cestl I.I‘U'Id u pntrusnju i
energetske racune - . .



PETLIERA] SLERAS] (AR GREJANILE = Cribrodoih  besi-ima COUNTE &I

GREJANJE

Grafeh prkaz potrodie toplotne encrgie

- Patrodnja energie 28 grejanis za penod od 01 11 2047 do 01 12 2017

This project has re:eiued.iunding from the Eurapesn Unjon's Horizen 2020 rasearch and innouation prograrnnie under griﬂ% agreemnsnt No GEOSIT




MEEBaIS

ApllkaCIja ia--ﬁoﬁil—né---u-fedé.je.?...______5___

05 esee mis ses oo yip BN 28 [ % seeel mis sees vip I 963

- Prognoza na 3h

e et il o : : : : : . .
MR S TN R . T S WL RN N, SN, S SRR AN SO .

Username
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Integrating Real-Intelligence in Energy Management Systems enabling Holistic
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Hap3op noTpouwrbe enekTpuyHe eHepruje (MpexHu
aHanusaTop);

Hap3op noTtpouwre cTpyje Kanmma ypehaja;
Hap3op noTpolre cTpyje 3a 3arpeBakbe 60jaepa;

KoHTpona ynpas/batba Aa/bUHCKOT rpejatba on/off
(perynaymoHmn BeHTUN);
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Haporpagawa mobune anamkauumje u Web portal-a.
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»RELATED"

Renewable Low Temperature District

RELOTED http://www.relatedproject.eu/

New Heating and Cooling Solutions

Using low grade sources of thermal energy
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