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Training objective

After this training:

You will understand what Energy Audits are, their importance and purpose
You will know how to determine energy consumption and energy costs in buildings
You will know what Energy Management System is

You will understand the building reconstruction procedure, risks and how to prevent/mitigate
them
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Key documents and the procedure for EE In the building
sector

Energy Audit (EN 16247)

Procedures for estimating (measuring) and verifying energy savings
Modelling of energy consumption and costs

Energy Efficiency Survey

Energy certificates for buildings
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Energy Management System
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Key documents and the procedure for EE in the building sector
Energy Audit

What are energy audits?

Why are they done?

What methodology is applied?

Who carries out them?

Typical examples of EE improvement measures in building sector

The requirements a reconstruction project must meet for funding within PPF6
Types of works included in PPF6 projects
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Key documents and the procedure for EE in the building sector
Energy Audit

What is an Energy Audit?

Check out, review and analysis of energy flows (energy production, transmission,
consumption, losses) in a company, process or building to identify locations with significant
losses or low energy efficiency.
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Key documents and the procedure for EE in the building sector
Energy Audit

Why are Energy Audits done?

Plans can be made and measures implemented based on the results of an Energy Audit to
reduce energy losses and increase efficiency.
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Key documents and the procedure for EE in the building sector
Energy Audit

What methodology is applied?

Energy audits are done in accordance with European standards EN 16247:

Standard | — general requirements, methodology and output parameters

Standard II-IV — specific requirements, methodology and output parameters for energy
audits of buildings, processes and transport

Standard V — qualifications and competences of energy auditors
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Key documents and the procedure for EE in the building sector
Energy Audit

Who carries out Energy Audits?

Energy Audits and reviews are performed by a Certified Energy Advisors:

A natural person entered into the Certified Energy Advisors Registry — an engineer
responsible for energy efficiency in buildings (license 381)

A company entered into the Certified Energy Advisors Registry
(for entities subject to Energy Management System)

Energy audits can also be carried out by professionals not included in the Certified Energy
Advisors Registry to assess the eligibility of an EE improvement project (replacement of process
equipment, trucks, agricultural equipment, construction machinery, equipment and materials...) for
funding by international financial institutions through domestic commercial banks or directly.
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Key documents and the procedure for EE in the building sector

Energy Audit

Example 1: Annual cost of heating a public building with low EE with a heating surface of 1000 m? before and after joinery
replacement and the corresponding simple pay back period of investment depending on the type of fuel used for heating
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Key documents and the procedure for EE in the building sector

Energy Audit

Example 2: Annual cost of heating a public building with low EE with a heating surface of 1000 m? before and after insulation
improvement and the corresponding simple pay back period of investment depending on the type of fuel used for heating
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Key documents and the procedure for EE in the building sector

Energy Audit
Example 3: Replacing incandescent light bulbs with LED bulbs and profit over the lifetime of the LED bulbs and the corresponding simple
pay back perIOd Incadescent .
bulb LED bulb unit of measure
The bulb price 0.43 5.00
The price of electricity 0.09 EUR/kWh
Light efficiency 12 100 Im/W
Installed power 100 13 w
Working hours 1,000 1,000 h/year
Average lifetime 1,000 10,000 h
Annual energy consumption 100 13 kWh/year \‘ ,”
Annual cost for electricity 9.00 1.17 EUR/year n ;
Total annual operaitng cost 9.43 1.17 EUR/yeargod s’
Annual benefit (B) 8.26 EUR/year g
Investment cost C 4.57 EUR -
Discount rate 10 %
Total dlscoulr:';eBtidn:;mg LED bulb 50,7 EUR
B/C 11.1
B-C 46.2 EUR
IRR 181 %
SPP 0.6 year
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Key documents and the procedure for EE in the building sector
Energy Audit

Two tools (typology + CBA) were developed as part of the “Energy Efficiency in Public Buildings”
project implemented by GIZ that can be used for the preliminary evaluation of the potential for saving
energy for heating, electricity and reduction of CO, emissions.

These tools are used by municipalities to create priority lists of school facilities for future energy
rehabilitation.

The tools are publicly available on the SCTM and Belgrade Faculty of Architecture WEB-based
knowledge platforms

( http://www.skgo.org/strane/291 and http://eeplatforma.arh.bg.ac.rs/ )

NOTE: The tools were not developed in accordance with the methodology prescribed by the law and
relevant by-laws, but they make an ideal tool for conducting preliminary analyses and defining priority
lists for projects of public buildings — candidates for reconstruction aimed at EE improvement

REPUBLIKA SRBIJA

MINISTARSTVO ZA EVROPSKE INTEGRACIJE
Projekat firansia
Evtopeka urijs

PODRSKA EU U PRIPREMI PROJEKATA S| MNSTARSTVOFINANSTA

T Za ugovaranje i € programa
Perspektiva Srbije za odrZivi razvoj iz sredstava Evrvps’ke unije P


http://www.skgo.org/strane/291
http://eeplatforma.arh.bg.ac.rs/

An example of a formed review of school facilities potential for future energy rehabilitation

MNPEFNEA NOTEHLWIANA 3A YIUTEAY EHEPTUIE 3A TPEJARDE M OCBET/bERE HA LUKO/ICKUM OBJEKTUMA NPUMEHOM NPEANIOMKEHUX MEPA YHATPEBEHA 1 M 2 Y CKAALY CA HALIMOHANTHOM TUNO/IOMMIOM LUKONCKUX 3rPAQA CPBUIE
NOCTOJERE CTAKE YHANPEREHE 1 YHANPEBEHE 2
YIWTEAA CMAKEHE CMARERE NPOCT NEPHOA v CMAFBEHE CMAIEIE NPOCT NEPHOA
WKONA Qh,nd EMMUCHIA COz EHEPTETCKH Qh,nd EHEPTWIE 3A 3A NOBPATA EHEPTETCKM Qh,nd AITERA ELY 3A NOBPATA
[kWh/m?] kg) PASPEQ [kWh/m?) 3A EMMCHIE CO2 TPEIAKE OCBET/LEIE MHBECTULMIA VHBECTHUMIE PASPEA [kWh/m?) E";:,’::::‘ EM::"‘E TPEJAIE OCBET/bEE MHBECTHUMIA MHBECTULIMIE
TPEIAIBE froal roa [roa) = (roaj {rop) fronl
OLITUIMETRRTY s, [ 18344 | 392,09 122,00 | 34% | 42% | sa71.00€ | a158.00€ | 150,262.00€ 16 74,12 | 69,01% | 93% | se7800€ | 43200€ | 35886100 36
1|flocutejesa 5
e (] 305,70 63,24 176,23 | 42% | 51% | 1,088.00€ | 716.00€ 21,735.00 € 12 : 11594 | 62% | 96% | 1,544.00€ | 727.00€ | 60,736.00 € 27
2|[locutejesa 44
UL Oreh Meury vt N oty G 283,04 | 1251 17532 | 38% | 43% | ees00€ | 107.00€ | 15413.00€ 20 102,47 | 64% | 92% | 1086.00€ | 111.00€ | 52135.00€ 45
3|lopaumnua, YYkojesau
2 s:fz‘::"“ Baeadt, G 296,06 | 120,59 176,74 | 40% | 52% | 5144.00€ | 2,239.00€ | 133,830.00€ 18 91,83 | 69% | 72% | 8950.00€ | 2,328.00€ | 187,050.00€ 17
Ol Csern Caba,
| 3 Jomisa G 189,42 156,68 130,54 31% 43% 15,985.00 € | 2,248.00 € 142,876.00 € 8 65,72 65% 70% 35,366.00 € | 2,336.00 € 334,002.00 € 9
6|0l Joban Aywish Pohesuhs G 183,44 392,09 E 122,00 34% 42% 5,171.00 € 4,158.00 € 150,262.00 € 16 74,12 69,01% 93% 5,678.00 € 4,322.00€ 358,861.00 € 36
G 296,06 120,59 176,74 40% 52% 5,144.00 € 2,239.00 € 133,830.00 € 18 91,83 70,53% 72% 8,950.00 € 2,328.00 € 187,050.00 € 17
7|OW Josan Ayuuh Bpanna
80l Apara MapmikosuhAapann G 240.4 162.252 149,89 38% 40,87% | 2,769.00 € 762.00 € 53,000.00 € 15 95,83 79,44 96,33 4,270.00 € 793.00 € 160,847.00 € 31,8
Al Orca My menventy G 189,42 | 156,682 130,54 | 31% | 43% | 15985.00€ | 2,248.00€ | 142,876.00€ 8 65,72 | 65% | 70,44% | 35366.00€ | 2,336.00€ | 334,002.00 € 8.9
9 |lopaunua, : 5
QULOarahnimeroHN; (c 301,89 | 75520 154,96 |48,67%| 48,45% | 1,717.00€ | 160.00€ | 34,579.00€ 18.4 3 117,51 | 79,92 | 9544% | 2,083.00€ | 17900€ | 81,222.00€ 35.9
10|Mopnaumua, Pasannua 2
" ff:‘:r:a"”,;‘:ﬁ:"““"' G 301,80 | 75520 | | 154,96 |48,67%| 4845% | 1,717.00€ | 160.00€ | 34579.00€ 184 ; 117,51 | 79,92 | 9544% | 2,083.00€ | 179.00€ | 81,222.00€ 35.9
| 11ronaumnua, Newes ;
5 ;’i:ﬂf‘“““‘” b G 183,44 | 392,09 | 122,00 | 34% | 42% | s171.00€ | 42158.00€ | 150,262.00€ 16 74,12 | 69,01% | 93% | 5,678.00€ | 4,322.00€ | 358,861.00€ 36
Oty G 183,44 | 392,09 | 122,00 | 34% | 42% | s171.00€ | 4158.00€ | 150262.00€ 16 74,12 | 69,01% | 93% | 5678.00€ | 4,322.00€ | 358,861.00€ 36
G 301,89 | 75520 | 154,96 |48,67%| 48,45% | 1,717.00€ | 160.00€ | 34,579.00€ 18.4 117,51 | 79,92 | 9544% | 2,083.00€ | 179.00€ | 81,222.00€ 35.9
- 185,29 | 65,140 120,18 | 3514 | 4588 | 7465.00€ | 9a0.00€ | s9,250.00€ 7 69,55 | 66,22 | 68,66% | 14,066.00€ | 987,00 | 119543.00€ 7.9
= Sm"”""“ Hexonuly; G 189,42 | 156,682 130.54 | 31% | 43% | 15985.00€ | 2,248.00€ | 142,876.00€ 78 69,55 | 66,22 | 68,66% | 14,066.00€ | 987.00€ | 119,543.00€ 7.9
Ol Coeraaap: aspuciiy 189,42 | 156,682 130.54 | 31% | 43% | 15985.00€ | 2,248.00€ | 142,876.00€ 7,8 69,55 | 66,22 | 68,66% | 14,066.00€ | 987.00€ | 119,543.00 € 7.9
17 KEalhEBO
185,29 65,140 120,18 | 35,14 45,88 7,465.00 € 949.00 € 59,254.00 € 7 69,55 66,22 | 68,66% | 14,066.00 € 987.00 € 119,543.00 € 7.9
180U Munyrka Casuh, Butanosuh
185,29 65,140 120,18 | 35,14 45,88 7,465.00 € 949.00 € 59,254.00 € Y4 69,55 66,22 | 68,66% | 14,066.00 € 987.00 € 119,543.00 € 7.9
19 |0 Bypa Jakwmh, Konapeso
296,06 | 120,596 176,74 | 40% | 52% | 544.00€ | 2,239.00€ | 133,830.00€ 18,2 91,83 | 70,53% | 72% | 8950.00€ | 2,328.00€ | 187,050.00€ | 16,6
200U hypa Jakwuh, MO Marapyre
21|01 Bypa Jakwmh, MO Boryrosa 0.00€ 0.00€ 0.00€ 0.00€ 0.00€ 0.00€
301,89 75,520 154,96 |48,67%| 48,45% 1,717.00 € 160.00 € 34,579.00 € 18.4 117,51 79,92 | 95,44% | 2,083.00€ 179.00 € 81,222.00 € 35.90 €
22|0U bypa Jakwuh, KO /lonatHuua
i o dubibarsass 2404 | 162252 waogo | 8% | 4087% | 2769.00€ | 76200€ | 5300000€ 15 95,83 | 7944 | 96,33 | a27000€ | 793.00€ | 160847.00€ | 31,8
296,06 120,596 | 176,74 | 40% 52% 5,144.00€ | 2,239.00 € 133,830.00 € 18,2 91,83 | 70,53% | 72% 8,950.00€ | 2,328.00€ | 187,050.00 € 16,6
24|0LU Byk Kapayuh bepanosau
28304 | 12515 175,32 | 38% | 43% | e6300€ | 107.00€ | 15413.00€ 20 102,47 | 64% | 92% | 1,046.00€ | 111.00€ | 52,135.00€ 45
25 0Ll Byk Kapayuh Kamenmua
e L), 183,44 | 392,09 | 122,00 | 34% | 42% | s171.00€ | a,158.00€ | 150262.00€ 16 74,12 | 69,01% | 93% | 5678.00€ | 4,322.00€ | 358,861.00€ 8.9
26 |Kpameeo
" ?:;Z::"‘ SR, 1O 301,89 | 75520 | | 154,96 |48,67% 4845% | 1,717.00€ | 16000€ | 34579.00€ 18.4 117,51 | 79,92 | 9544% | 2083.00€ | 179.00€ | s122200€ | 359
2 :’a'” E":’ Bhprlebist G 185,29 | 65140 | 120,18 | 35,14 | 4588 | 7,465.00€ | 949.00€ 59,254.00 € 7 69,55 | 66,22 | 68,66% | 14,066.00€ | 987.00€ | 119,543.00 € 16,6
Ot Bpafia Ranarujesnt; WO 18529 | 65140 120,18 | 3514 | 4588 | 7.465.00€ | 9a9.00€ | 59,250.00¢€ 7 69,55 | 66,22 | 68,66% | 14,06600¢ | 987.00€ | 119543.00€ | 166
29 | fiparumhin
189,42 | 156,682 130.54 | 31% | 43% | 15985.00€ | 2,248.00€ | 142,876.00€ 7,8 6572 | 68,77% | 70% | 35366.00€ | 2,336.00€ | 334,002.00€ 8.9
30{OLU Joso Kypcyna Kpaneso :
242,79 176,609 ¥ 178,25 (26,58%| 32,71 2,031.00 € 1,191.00 € 62,577.45 € 19,4 97,20 68,65% | 94,71 2,755.00 € 1,238.00 € 199,760.00 € 50
1|0 Xusan Mapuuuh Huva 5
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NPEFIEA NOTEHLMIA/A 3A YIUTEAY EHEPTUIE 3A TPEJAHE M OCBET/bEFSE HA LUKOJICKAM OBJEKTUMA MPUMEHOM NPEAOKEHUX MEPA YHATMPEBEHSA 11 2 Y CK/IALY CA HALMOHANHOM TUMO/IOMAIOM LLUKOJICKMX 3rPAAIA CPEMIE
MNOCTOJERE CTAHE YHAMPEBEHE 1 YHAMNPEBEHE 2
YIWTEAA CMAHEHE CMAHEE NPOCT NEPHOA CMAHBERLE CMAHEE CMAEE NPOCT NEPUOA
LIKOAIA TUM | EHEPTETCKM Qh,nd EMMCMIA CO2 | EHEPTETCKU Qh,nd EHEPTWIE | CMAHEE TPOLWKOBA 3A | TPOLUKOBA 3A HEONXOAHA NOBPATA EHEPTETCKM Qh,nd E[:EI':;“E‘:A EMM TPOLUKOBA 3A | TPOLUKOBA 3A HEONXOA4HA MOBPATA
PA3PEQ [kWh/m?) [ke) PA3SPEf [kWh/m?) 3A EMMCUIE CO2 TPEJARE OCBET/bEHE WHBECTULWIA MHBECTUUMIE PA3PEf, [kWh/m?| rPEJANsEzA C:MJE TPEJAWE ‘OCBET/bEE MHBECTULIMIA WHBECTUUMIE
TPEJAFGE [rog {roa] troal 2 rroz) troa] Iroal
189,42 | 156,682 130.54 | 31% | 43% | 15985.00€ | 2,248.00€ | 142,876.00 € 7,8 65,72 | 68,77% | 70% | 35366.00€ | 2,336.00€ | 334,002.00 € 8.9
32| O Yubyrosauku napTusaHu
185,29 | 65,140 120,18 | 35,14 | 45,88 | 7,465.00€ | 949.00€ 59,254.00 € 7 69,55 | 66,22 | 68,66% | 14,066.00€ | 987.00€ | 119,543.00 € 16,6
33 |OLW Gpawko Paguuesuh, Butkosay
gl ‘“’,IL:"::‘;;'; bepizenty 301,89 | 75,520 154,96 |48,67%| 48,45% | 1,717.00€ | 160.00€ | 34579.00€ 18.4 117,51 | 79,92 | 95,44% | 2,083.00€ | 179.00€ | 81,222.00¢€ 35,9
301,89 | 75520 154,96 [48,67%| 48,45% | 1,717.00€ | 160.00€ 34,579.00 € 18.4 117,51 | 79,92 | 95,44% | 2,083.00€ | 179.00€ | 81,222.00€ 35,9
35|01l Bpanko Papuyesuh, NMeveror
301,89 | 75,520 154,96 [48,67%| 48,45% | 1,717.00€ | 160.00€ 34,579.00 € 18.4 117,51 | 79,92 | 95,44% | 2,083.00€ | 179.00€ | 81,222.00€ 35,9
36|OLL Bpanko Papuuesuh, 3akyta
296,06 | 120,596 176,74 | 40% | 52% | 5144.00€ | 2,239.00€ | 133,830.00 € 18,2 91,83 | 70,53% | 72% | 8950.00€ | 2,328.00€ | 187,050.00 € 16,6
37|0L Merap Hukonuh,Camaunna
301,89 | 75,520 154,96 |48,67%| 48,45% | 1,717.00€ | 160.00€ 34,579.00 € 18.4 117,51 | 79,92 | 95,44% | 2,083.00€ | 179.00€ | 81,222.00€ 35.9
38|0LW Metap Hukoauh,Mpcah
296,06 | 120,596 | 176,74 | 40% | 52% | 5144.00€ | 2,239.00€ | 133,830.00€ 18,2 91,83 | 70,53% | 72% | 8950.00€ | 2,328.00€ | 187,050.00 € 16,6
| 390U Nerap HukonuhNlasay, | :
305,70 6324 | 176,23 | 42% | 51% | 1,088.00€ | 716.00€ 21,735.00 € 12 3 115,94 | 80,44% | 96,67% | 1,544.00€ | 727.00€ | 60,736.00€ 26,7
40 (O MNerap Hukonuh,Bykoenua i s
n Z;’)fa‘:f“ Beropahtie, 296,06 | 120,596 176,74 | 40% | 52% | 5144.00€ | 2,239.00€ | 133:830.00€ 18,2 91,83 |70,53%| 72% | 8950.00€ | 2,328.00€ | 187,050.00€ | 16,6
i 2::)5::;“ Bokosni s, Fobicu 283,04 | 12.515 | | 17532 | 38% | 43% | es300€ | 107.00€ | 15413.00¢€ 20 102,47 | 64% | 92% | 1,046.00€ | 111.00€ | 522135.00€ 45
301,89 | 75,520 | 154,96 [48,67%| 48,45% | 1,717.00€ | 160.00€ 34,579.00 € 18.4 117,51 | 79,92 | 95,44% | 2,083.00€ | 179.00€ | 81,222.00€ 35.9
43|0LL fiparan hokoswuh Yua, 06}5_3
- 301,89 | 75,520 © | 154,96 |48,67%| 48,45% | 1,717.00€ | 1,717.00€ | 34,579.00 € 18.4 3 117,51 | 79,92 | 95,44% | 2,083.00€ | 179.00€ | 81,222.00€ 35.9
44 |0l fiparan hokosuh Yya, TasHuk z
¥ 0 L
T iy 305,70 6324 | . | 17623 | 42% | 51% | 1,088.00€ | 716.00€ 21,735.00 € 12 | 115,94 | 80,44% | 96,67% | 1,544.00€ | 727.00€ | 60,736.00€ 26,7
“ fﬂfﬂﬂsz"” ToKoBh YA, 301,89 | 75,520 154,96 |48,67%| 48,45% | 1,717.00€ | 1,717.00€ | 34,579.00€ 18.4 _ 117,51 | 79,92 | 95,44% | 2,083.00€ | 179.00€ | 81,222.00¢€ 359
- 185,29 | 65,140 120,18 | 35,14 | 4588 | 7,465.00€ | 949.00€ 59,254,00 € 7 69,55 | 66,22 | 68,66% | 14,066.00€ | 987.00€ | 119,543.00€ 16,6
47|0LW JosaH Lieujuh Cupua
I I
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Key documents and the procedure for EE in the building sector
Energy Audit

The technical documentation related to the Energy Efficiency Survey of public buildings subject to funding under

the PPF6 project must be elaborated in accordance with the applicable legal regulations, including building energy
certification procedure.

The requirements that must be met by the building are as follows:

At least 20% final energy consumption savings calculated according to the methodology provided for in the
Rulebook on Energy Efficiency of Buildings (“Official Gazette of RS”, No. 61/2011)*

Energy efficiency improvement by at least one class compared to the pre-renovation state, if it is cost-effective
Proposals for further energy savings if proven cost-effective based on technical and economic analyses
Thermal comfort conditions in winter time should provide at least 20 °C in workrooms

Building sustainability in terms of accommodation and working conditions

*Energy efficiency of public buildings with at least 20% final energy savings based on calculations for required energy demand according to the Rulebook on
Energy Efficiency of Buildings (“Off. Gazette RS”, No. 61/2011), insofar as this is consistent with cost-effectiveness during lifetimes of measures or because of their
special architectural or historical merit as compliance with certain minimum energy performance requirements would unacceptably alter their appearance

EU PPF e —— e
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Key documents and the procedure for EE in the building sector

Energy Audit
The types of works included in projects within PPF6 are as follows:
Thermal insulation of a building’s envelope and roof
Replacement of old windows and doors

Improvement of the thermal efficiency of a building including the HVAC systems, lighting and
management

Renovation/rehabilitation of sanitary facilities (toilets, sewer and water pipes)

Examination of the building’s structural elements and, if needed, under additional scope, structural
elements rehabilitation and recovery would be conducted

Additional works on thermal insulation (painting, facade restoration, rain gutters, sun protection, roof
repair)

Additional improvement of comfort in enclosed premises (replacement of leak-damaged floor
coverings, interior or exterior window shutters...)

Construction of facilities for the disabled (access ramps, restrooms)

Installation of surveillance and IT equipment (CCTV cameras, modern TV installations, WiFi Internet
connection)

Fire protection installations

REPUBLIKA SRBIJA

MINISTARSTVO ZA EVROPSKE INTEGRACIJE
Projekat firansia
Evtopeka urijs
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Key documents and the procedure for EE in the building sector

Energy Audit (EN 16247)

Procedures for estimating (measuring) and verifying energy savings
Modelling of energy consumption and costs

Energy Efficiency Survey

Energy certificates for buildings

R T o A

Energy Management System

EU PPF REPUBLIKA SREIJA
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Key documents and the procedure for EE in the building sector
Procedures for estimating (measuring) and verifying energy savings

What is provided for by the law and what happens in practice?

Practice;:

Use od various software (e.g. eSave)

Calculations made by technical consultants
for specific projects/ EE improvement
measures applied (Ex-ante and Ex-post
project audit)

Use of Typology and CBA tools developed as
part of the GIZ project

Drawing up the Energy Audit of Buildings
Report and issuing the energy passport

PODRSKA EU U PRIPREMI PROJEKATA y AR TV PN, e
Perspektiva Srbije za odrZivi razvoj iz sredstava Evropske unije
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The Law:
Energy Audit of Buildings
Realization
Certification

The Rulebook on the Manner and Deadlines for
Submitting Data Necessary for Monitoring the
Implementation of Serbian National Energy Efficiency
Action Plan and Methodology for Monitoring, Validating
and Evaluating the Effects of its Implementation
(“Official Gazette of RS”, No. 37/15)



Key documents and the procedure for EE in the building sector
Procedures for estimating (measuring) and verifying energy savings

., eSave

Step 6. If the Measure is eligible, click Save to continue.

Save ESAVE TUTORIAL BANK YOUR NAME HELP LOGOUT

Hover your mouse over the Loan Products to view the Measures they
contain and then click on the yellow box.

It is also possible to re-edit the data and repeat the calculation.

Savings

Primary Energy [KWh/a] 22792.00

8660.96

(Ste pS Final Energy [kWh/a] 20720.00 7873.60 62.00%

1 , 2 , 3 ,4, 5) CO2 Emissions [kg/a] 7334.88 » 2787.25 62.00%

EU PPF e [
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Key documents and the procedure for EE in the building sector

Procedures for estimating (measuring) and verifying energy savings
An example of the calculation made by a technical consultant for the bank

Simplified Energy Audit / Pojednostavljena energetska revizija
Measure — EE improvement of the existing production hall / Mera — Unapredenje EE postojecs proizvodne hale

Sektor za ugovaranje i ﬁnans:mn,e programa
iz sredstava Evropske

Projekat firansm

Perspektiva Srbije za odrZivi razvoj Evropsha urip

Caront energy consumtion befors he implemeriafion of e EE measures GO, enission facior | Fakior ol GO 4a COMNHI o nefursl a2s) - 0262

Trenutna pofrosnja energije pre primene EE mera 2 2 -

Thermal characteristics of the production hall envelope (walls, roof, windows and 0.58, 0.57. 1.59 and Primary Energy Factor{PEF)Faktor konveziie 7a primarmu energiiy (for elecincityl 2193

floor} /Termicke frakfensffke omotaca proizovdne hale (zidove, krov, prozore i pod) | 0.53 CO, emission factor { Fakfor emisiie CO, [kq CO&WR] (for electricity) 0.723

- U valies (WM C)_ — Final energy consumption annually/Potrosrja finaine energiie na godisnjem nivou 2,100,538

Energy carrier for heating / Energent za grejanje Propane butane [KWRA] (for heating)

JTNG - - - — —— -
Heating system /Sister grejanja Electric heaters Emr;?;gﬂ _c?llgr_sugnptlun annually/FPotrosnja finaine energiie na godisnjem nivou 60,855
/Elektro kaloriferi O igning,

Dimensions of the heated space/Dimenzije prostora kaoji se zagreva [m] 120x60x8 m and Primary energy consumption annually/FPotrosnja primarme energije na godignjem 2,453 947

53x15x8.8m rivou [kivhAg

535 if:d tef"; B'a_t“ft‘; in the Dbr'fc” Ze"e{?a;e”; d'f;;’f v objektu gd =) . fgu CO2 emission annually/Emisija CO2 na godisnjem nivou fkaCO./] 470,125

umper of days In the year when space Is healed /Sroja dana U gooinl kaos se Impact of the EE measure on energy consumption and CO2 emission
|Laoster Qreie fi Uticaj EE mere na potrosnju energife | emisiie CO2
Average working hours daily/Broj radnif safi dnevino [hid] 16 . 3| .DU | — @J’E = e : -
Lighting system /Sistem osvetienja Halogen bulbs F'nma_r;_t energy savings | Listeda izraZena v primarmoj 1,492 133 [KWhiy] 38 [%]
/Halogene sijalice ehergii
Installed capacity of lighting system /lnstalisana snaga sistema osvetljenja (kW) 61 CO02 emission reduction / Smanjenje emisiie CO2 384 798 kg COZ2y] 45 [%]
E'ri;'nanj Energy Factor{PEF)/Faktor konvezije za primarnu energiju (for propamne 11 Conclusion
LIENe Fakljucak

CO. emission factor / Faktor emisiie CO, [kg COMKWR] (for propane butane) 0237 - . - — -

Primary Eneray Factor{PEF)/Faktor konvezije za primamy energilu (for electricity) 2103 With the primary Energy savings of 378 % (o_r 1,{192,1 33 KWhiy) and_ CO02 emission le_ductlon of -_15:0% {or

CO, emission factor / Faktor emisiie CO, [kq, COJKWA] (for electricity) 0723 384,796 kg:pt),fy) in respecl to the currem s[tuaton: the re[:onstrucilt_]n of the production hall (bmlqlng

Final energy consumption annually/Potronja finalne energije na godisnjem nivou 3,288 105 envelope, win 'ij“{-'S, h_eat_lng system and lighting 5}"51‘-‘:”[]' can be considered as an EE measure which

[KWhAY] (for heating) meets the eligibility criteria of the KFW EcoLoan credit line.

Final energy cons umption annually/Potrodnja finalne energije na godisniam nivou 150,098

[KWhi] (for lighting) _ _ __ Sa ofekivanim ustedama u potrodnji primame energiji od 37.8 % (odnosno 1,492,133 kWhigod)) /

;%"5}}‘(;‘;?‘:‘;:‘?? consumption annually/Folrosnja primarne energile na godisnjem 3,846,080 smanjenjem emisiie CO, za 45.2% fodnosno 384,796 kg, CO./god) u odnosy na trenutno stanje,

CO2 emission annually/Emisja COZ na godisnjem nivou (kgCOY] 254 920 r?,konstrum__fa prq.fzmdneha!e (U{?apmd‘en{e fermickih ka_raktensﬁka omotaca zgrade, zamena prozora,
sisfema grejarnja i sistema osvefenja) moze se smairali merom energeiske efikasnosis koja je prihvatijiva
5a stanovisia kriferijuma KFW EcoLoan kreditne linjje.linjje.

Assumed energy consumption after the implementation of the EE measures Energy consultant Nikola Nikolic, Milos Zivojinovic

Pretpostavijena pofronja energije posie primene EE mera Energetski konsuitant

Thermal characteristics of the production hall envelope (walls, roof, windows and 034, 0.31,1.1 and Date 06.12.2019.

floor) [ Termicke karakteristike omotaca proizovdne hale (zidove, krov, prozore | 0.50 Datfium e .

pod) - U values (W/m**C)

Energy carrier for heating / Energent za grejanje Matural gas APrirodn

gas
Heating system /Sistem grejanja IC heaters /IC grejaci Annexes ) _ )
Dimensions of the heated space/Dimenzije prostora kaji se zagreva [m] 120x60x2 m and Annex 1 Technical Cuestionnaire 02
53 15%8.6m Annex 2 Offers
Ees ir;zd tefn; era_'rurt".?.1 in the obr;ectf Zeliena ;‘eng d?é?f b{‘f objektu gd q'kad 3%0 Annex 3 Bill of quantities
r'él‘m‘irg‘:@.eaﬁ'}f}' e year when space Is heate 48 dana u goaini k08 se Annex 4 Photos of the existing production hall|
Average working hours daily/Broj radnif safi drevno fhid] 16
Lighting system /Sisfem osvetlienja LED bulbs S LED
sifalice
Installed capa of lighting system /instalisana snaga sistema osvellienia (kW) 25
EU PPF e s
MINISTARSTVO ZA EVROPSKE INTEGRACIJE . .
% ppf.rs | europars
PODR3KA EU U PRIPREMI PROJEKATA MINISTARSTVO FINANSIJA ‘

cfcu.gov.rs



Key documents and the procedure for EE in the building sector

Procedures for estimating (measuring) and verifying energy savings

Monitoring, validation and assessment
of the effects of Serbian National
Energy Efficiency Action Plan
Implementation

Example 1: Replacement of lighting
systems in public sector buildings

The questionnaire sent to the Ministry is to be filled in based
on the data obtained from the lighting system main design,
reconstruction or adaptation. If there is no project
documentation, the existing documentation is to be used or
the actual situation is to be inspected.

EU PPF @ L S
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Wlaznik projkta

© Minisrzno | 2220 Lucari

# Opstina -
Evidencioni brgj Meseci godina realzacie

Ozwaka m Epe: onrs | 32240 | | g =] 2013 -

Hazue mepe: WnW nobo. WM 3 HOBOT WM pena

HOMNOHEHTH OCBET/bEHE Y HOBMM MM NOCTOjeFIMM KOMEPLMIENHMM W 3TPaaama jaBHo-
YCAYMHOT CEKTOPa
JEOMHWUHE FOAMWHE VIUTEAE DUHANHE EHERrUjE i-TE FDYNE 38MEHEHMX CBETHIBKMN

UFES = (Pim:i # nh_im;‘ - Pner:i s nh_m;)
1000

[kwh/(jed=god)]

ToAuWHE YWTeAs $UHENHE EHEPIWIE CEMX TPYNE 33MEHEHHX CEETHBKM

n(P...xn . —P . xn )
it i h_initi new.i h_new.i kWh/zod :|
FES=) - = [lwh/god] ]
P 1000
MoTpe6uu NogalLM 33 NPOLEHY YWTege:
OnwTuHa: 32240 Lucani
Hasue duHaHcHjepa
npojekta:
Hasue w agpeca objekTa:
Hasue u kpaTtak onuc
npojekTa:
Meceu W roguHa 3aBpWEeTRa peaniiaumje npoj enlAugust_flS
[pyna cBeTHBKH
Praias W] 7,000| ures=| 2,800
Pt [w] 4,200
[h] 1,000
i [h] 1,000
[ [w] 125
1 Onucamu npumermery mepy EE - Onucamu NpuHYun 3aMmeHe . 0 T
H 50)
Prcates [w] 75|
Focata H 0.12
gl 1 5| 50|
Pt W] ol ures= q|
P i il




Key documents and the procedure for EE in the building sector
Procedures for estimating (measuring) and verifying energy savings

Monitoring, validation and assessment
of the effects of Serbian National
Energy Efficiency Action Plan
Implementation

Example 2: Thermal insulation
reconstruction of certain parts of a
building’s structural envelope

The following is taken into account by correction coefficients a,

b and c:

» Climate zone (a)

« The degree of utility of the heating system and the type of
energy source (b)

» Exploitation limit (c)

D rervmxa SRBIJA
n MINISTARSTVO ZA EVROPSKE INTEGRACIE
2]
Projekat firansn
Evropsha urip
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Wlasnik projekta

" Ministarstvo | 32300 Gornii Milanovac
* Qpstina

Evidencioni broj Mesec i godina realizacije

w015 |

0
O3Haka mepe: onra | 32300 | | dun jl

=]
Peagxu Epoj

PeKOHCTPYKLMja TONNOTHE M3onauuje ogpeljeHux genosa rpafjeBMHCHON OMOTaua (HNp.: 3UA0BM,
Hasue mepe: c c
KpOBOBM, TaBaHULE, ) n/unn nposopa y noctojefium crambenum, KoMepUUjanHUM 1

3rpafama jaBHO-yCNYHKHOT CEKTOpa

lenHaunHa 3a NPoUEHY JEAUHWYHE MOQULWIHE YWTEAE GHHENHE EHEPTH]E:

(Uvalue ., — Uvahie _,)> HDD x 24 xax (1/b)
1000

UFES, = " [kWh/(m®*god)]

Motpebun nogauw 3a npoyeny ywrege:

FES, = UFES ; x A, [kWhigod]

FES = Zl FES|  [kWhigod]
A

OnwTHHE: | 32300 Gornji Milanovac

=

Hasue duHaHCKjepa npojekTa:

Hasue u agpeca objexTa:

Has3ue W KpaTak onuc NpojesTa:

Mecey v roguHa 3aBplIETEE peanU3aumje npojesTa:

HDD: lzaberite najblizu
raspolofivu opstoinu iz liste,
broj stepen dana ce se

YHyNHa WHEECTMUM]ja 3a npumerseHy mepy EE (PCO):

WHYMHa MHEECTMLM]E 38 NpumMerbeHy mepy EE (£):

automatski upisati.

June 2015/

Bpoj crenen gava (HDD) (tabena 4 y Npunory 3): lanovac j
Cucrem rpejaroa Bpcra ropuea: |
{" Cwrsto gorive | {* Tecno gorivo |lﬁ Gasovito gorivo (" Elektricna energija
YspeTo ropueo: " Pec | {+ Kotao
Tun objexTa: IpejaHa noepwwHa objexTa:

1. bonuuue U 3rpage cIMYHE HAMEHE! . |2. Crambene srpage

3. AAMWHKCTPATHBHE STPAAE, TDMHK LIEHTPH, WIKONE - ABE CMEHE €3 BeYepum kopuwherwem

Ca rpejarbem TOKOM BUKEHAR (+ |6e3 rpejarsa TOKOM BUKEH,

LE]

4. lLkona —jegua cmena




Key documents and the procedure for EE in the building sector
Procedures for estimating (measuring) and verifying energy savings

Wasnik projekta

ol I\-1iri.starstv::| | 34220 Lapovo j
Monitoring, validation and assessment R ey

of the effects of Serbian National e e e s e Aobaleh i e e oA OIS ! corons
Energy Efﬁciency Action Plan JwawgaWTrwm.,leymeWmmem
Implementation UFES=[

K
_ J .SHD - A [kwh,/(jed=god)] FES =ZL‘FES‘- [kwh/go
=
Motpebun nogauu sa NpoueHy ywTege:

Tlinit Tlnew

OnwTHHa: | 34220 Lapovo j

Hasue ¢uHanoHjepa

Example 3: Replacement of heating
equipment in buildings P—

Hazue KpaTak onMc
npojekTa:

YrynHa mja 3a npw y mepy EE (PCA):

YHYNHA HHBECTHLLM]A 33 NPUMERLEHY mepy EE (€):

Meceu H roguHa 3aBpWETHE peanu3aumje October 201 5_,'"

npojekTa:
SHD CneunduyHa roguwia noTpeba eHepruje 3a rpejate [kWh/[m*xgad)] Energetski
A Kopucha rpejata nospwuHa objekTa [mz] razred
BpcTa objexTa: SHD o -
1. Ctambene srpage [kiehiim®*gad)]
1.a) CTambeHe 5rpade ca jeaHum CTaHoM r 171
1.6) CramBene 3rpage ca ABa WK BHLLE CTaHoBa - 171
2 ¥npaBHe W NOCNOBHE 3Tpaje (3MHHKMCTPaTHEHE 3rpage) L. 319
3 3rpage Hamerede obpasosarsy
3. &) wkone . 192
H H 3. 6) BpTHTM L.
SH D - SpeCIfIC yearly hea‘tlng energy dema‘nd 4. 3rpage Hameme:e:p,paamav W COUMjanHoj 3aWTHTH (Boanuue) f ;gi
A — usable heated area of the facility 3. STPaRE HaWEIOEHE TYDHIMY U VIOCTUTE mcTey S
6. 3rpage HaMerEHE CNOPTY W pexpeaumjn (CPLY) - 578
7. 3rpage HaMEHEHE TPTOBMHK M YCIYHHAM AENaTHOCTHMA - 195

. Nocrojehe crake ny | cm‘
'\‘T REPUBLIKA SRBIJA rreneu AT Lt no..n T P2 | mussssus wana

rn MINISTARSTVO ZA EVROPSKE INTEGRACIJE

=) europars neigov.rs

MINISTARSTVO FINANS|
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Key documents and the procedure for EE in the building sector

Energy Audit (EN 16247)

Procedures for estimating (measuring) and verifying energy savings
Modelling of energy consumption and costs

Energy Efficiency Survey

Energy certificates for buildings

R T o A

Energy Management System
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

Energy consumption is modelled on the methodology provided in the Rulebook on Energy
Efficiency of Buildings (“Official Gazette of RS”, No. 61/2011)

This Rulebook prescribes in more detail the energy properties and the method for
calculating the thermal properties of high-rise facilities, as well as energy requirements for
new and existing facilities

This Rulebook applies to the construction of new buildings and the reconstruction, upgrading,
renovation, adaptation, rehabilitation, and energy rehabilitation of the existing buildings

Energy Efficiency Survey is a study containing calculations, text and drawings in accordance
with the regulation governing the energy properties of buildings and forms an integral part of the
technical documentation submitted together with the construction permit application or the
application for a decision approving renovation works or facility remediation, as well as energy
rehabilitation

REPUBLIKA SRBIJA

MINISTARSTVO ZA EVROPSKE INTEGRACIJE
Projekat firansia
Evtopeka urijs

PODRSKA EU U PRIPREMI PROJEKATA S| MNSTARSTVOFINANSTA
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

Energy properties of a building are calculated for the following categories:

1.
2.
3.
4.
5.
6.
7.
8.
9.

Energy required annually for heating;

Energy required annually for cooling;

Energy required annually for ventilation;

Energy required annually for the preparation of sanitary hot water;
Energy required annually for lighting;

Annual technical system losses;

Energy delivered annually;

Primary energy required annually;

Annual CO, emission.

REPUBLIKA SRBIJA
MINISTARSTVO ZA EVROPSKE INTEGRACIJE
Projekat firansia
Evtopeka urijs
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

Energy Efficiency Survey is done based on the following data:

1. Location climate characteristics, i.e.
- External design temperatures in towns across the Republic of Serbia;
- Number of degree days and mean temperature of the heating period for towns in the Republic of

Serbia and
- Mean monthly sum of radiation and mean monthly temperatures;

2. Location data, i.e. situation plan of the building containing the location of nearby facilities, showing the
types of surface treatment;

3. The data on construction materials, elements and systems necessary for calculations defined by this
Rulebook;

4. Data on mechanical and electrical equipment, devices and installations.

EU PPF MINSTATSTVO 201
MINISTARSTVO ZA EVROPSKE INTEGRACIJE . )
% ppfrs | europars | meigovrs | cfcugovrs
Projekat firansia
Evropsha urip
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

Table 6.5 — Heat gain from people and electrical appliances (SRPS EN ISO 13790):

Building type 1 2 3 4 5 6 7 8 9 Other buildings Unit
One- Multiple- Meeting and
apartment | apartment | Office |Educational . Restaurant| Shopping | Sports ga Industrial [Warehouse| Indoor
Input data . : . : - S Hospitals presentation L
residential | residential | building buildings S centers centers halls buildings S pools
building building

Scheduled indoor temperature for winter 20 20 20 20 22 20 20 18 20 18 18 28 °C
Scheduled indoor temperature for 26 26 26 26 26 26 26 26 26 26 26 o8 oC
summer
Surface area per person (occupancy) 60 40 20 10 30 5 10 20 5 20 100 20 m?/per
Heat output per person 70 70 80 70 80 100 90 100 80 100 100 60 Wiper
Human heat output per surface unit 1.2 1.8 4.0 7.0 2.7 20 9.0 5.0 16 5.0 1.0 3.0 W/m?
Daily presence (monthly average) 12 12 6 4 16 3 4 6 3 6 6 4 h

. ; kWh/m
Annual eIeptnmty consumption per 20 30 20 10 30 30 30 10 20 20 6 60
surface unit of heated space
S I 7 LS [P SUH7EES Ut @ 07 07 07 0.7 1.0 12 0.7 0.7 1.0 0.7 03 07 | m¥hem?)
heated space
Fresh air flow rate per person (air portion 42 o8 14 7 30 6 7 14 5 14 30 14 m¥(heper)
per person)
Heat required to prepare SHW per 10 20 10 10 30 60 10 80 10 10 1.4 80 KWh/m?
surface unit of heated space

EU PPF i ==
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

The total annual energy delivered is calculated as the sum of the energy required for heating and
preparation of sanitary hot water, for cooling, for ventilation and air-conditioning, for lighting, and
for the operation of auxiliary systems:

Edel = QH + Qc + Qve + El + Qaux [kWh/a]

REPUBLIKA SRBIJA

MINISTARSTVO ZA EVROPSKE INTEGRACIJE
Projekat firansia
Evtopeka urijs
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

Table 6.12 — Conversion factors used to calculate the annual primary energy for certain types of heat source

ENERGY SOURCE CONVERSION FACTOR*
Fuel olil 1.2
Gas 1.1
Coal 1.3
\Wood biomass 0.1
Electricity 2.5
Remote heating using fossil fuels 1.8
Remote cogeneration heating 1.0

*The annual primary energy for the operation of a building is determined by multiplying the annual energy input for the building system operation with the conversion factor specified in table
6.12.

Table 6.13 — Specific CO, emissions for certain types of energy sources

Energy source Per fuel unit Per energy unit
Natural gas 1.9 kg/m?® 0.20 kg/kWh
Liquid petroleum gas 2.9 kg/kg 0.215 kg/kWh CO, emission for Be|grade power
Extra light fuel oil 2.6 kg/l 0.265 kg/kWh
Light fuel oil 3.2 kglkg 0.28 kg/kWh pIa NtS according to the average annual
Remote heat 0.33 kg/lkWh 0.33 kg/kWh** consumption of energy sources (gas, mazut,
Electricity 0.53 kg/kWh 0.53 kg/kWh coal, biomass, fuel oil and electricity) is 0.27
Brown coal (local) 1.5 kglkg 0.32 kg/kWh kg/kWh and 0.29 kg/kWh respectively,
Brown coal (foreign) 1.88 kg/kg 0.40 kg/kWh depending on whether the heat transfer point is
Lignite (local) 1.0 kg/kg 0.33 kg/kWh a substation or an apartment.

**Note: The data is used when the energy source supplier fails to indicate emissions for its energy source, or energy
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

EE Survey contains:

1. The data based on which it was produced,;

2. The technical description of technical measures and solutions applied to the project and aligned with the Rulebook,
namely: (1) functional and geometric characteristics of the building, (2) the materials used, (3) systems installed,
(4) types of energy sources used for heating, cooling and ventilation, (5) thermal and technical installations, (6)
lighting systems, (7) the use and participation of renewable energy sources;

3. Estimates confirming that the designed construction elements and the building, or part of the building as a whole,
together with the accompanying technical systems, meet the requirements of the Rulebook;

4. The annual consumption of energy necessary for the operation of technical systems in the building (final energy);
The annual value of total primary energy use;

CO, emissions value
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Key documents and the procedure for EE in the building sector

Modelling of energy consumption and costs / Energy Efficiency Survey

BILANS

TRANSMISIONI GUBICI
VENTILACIONI GUBICI
SOLARNI DOBICI

DOBICI OD LJuDI

DOBICI OD EL.UREDJAJA

ENERGIJA POTREBNA ZA GREJANJE
(razlika izmedju gubitaka i dobitaka)

EE Survey sample
(last page)

Energija potrebna za grejanje po m2

Qt=70579.10 kWh
Qv = 28120.97 kWh
Qsol = 22561.1 kWh
Qlj = 3995.6112 kWh
Qel = 15204.0 kWh

Qh =56939.41 kWh

Qh/A = 55.71 kWh/m2

Na osnovu energije potrebne za grejanje po m2, objekat spada u C energetski razred

en razred
A+
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Key documents and the procedure for EE in the building sector
Modelling of energy consumption and costs / Energy Efficiency Survey

An example of how to determine the cost of heating for a 1000 m? public facility with good thermal insulation
characteristics (257 GJ/year — the required annual amount of thermal energy)

2. OBPAYYH 3A UCTIOPYYEHY ENEKTPUYHY EHEPTUAIY

Jen. Wcnopyuera JeauHuyna Cp.kypc HBC Ha | Jeaumuuna ueHa
P.6p. Hacus mepe KONWUMHA uena (EUR) | maH npomera(PCA) (PCA) Yiyno (PCA)

1 2 3 4 S ] 7=5%6 8=4*7
1 | AKTuBHA enexrpuuHa exepruja y BT kWh 2.877 0,06783 117,5235 7,971619 22.934,35!
. Th erm. Annu al Annu al cost 2 | AxTuBHa enekTpuuHa exepritia y HT kWh 1.07! 0,04301 117,5235] 5,0546 5.448,95
Energy source Price u.m. power u.m. n guant. u.m. (RSD) YkynHo 3a ..cmpmnyenemmyenfmjy;I ~ 28.383,30

3. OBPAYYH 3A NPUCTYN CUCTEMY 3A NPEHOC/AUCTPUBYLIMIY ENEKTPUYHE EHEPTWIE PeakTueHa eHepruja 3a cos®(0.95) = 1,300

Banovici coal 14,000 din/t 18.2 GJit 0.65 21.7 t 304,431 P.6p. Haswe Tapnce OSpon K°gg;;:yz3a JWH(:EE uera Viynho (PCA)

1 2 3 4 5 6=4*5
. 1 10, H. ara kW 25 148,8440 3.721,10
\/reoci Coal, dried 13,500 din/t 17.2 GJ/t 0.65 23.0 t 310,625 2| Buwa gresHa Tapuda 3a akTueHy exepruiy kWh 2.877 22330 6,424.34
3| Hwxa gHesha Tapuda 3a akTMBHY eHeprujy kWh 1.078 0,7440 802,03
4 | PeakTugra eHepruia KVArh 3 1,2700 492,76
q g . 5__|MNpexomMepHa peakTUBHa eHepruj KVArh 0 2,5400 0,00
Raw coal, lignite 8,500 din/t 9.2 GJit | 0.65 43.0 t 365,648 i LSHAMOE (UL S0k b . et o
YKYNHO 38 NPUCTYN CUCTeMy 3a AUCTPUOYLM]Y ENeKTpuuHe eHeprije: 11.440,23
. 2 4. OBPAYYH HAKHAZA 3A NOACTULIAI NOBNALLUREHUX NPOU3BOBAYA E/N. EHEPTWIE U YHANPEREHE EHEPIETCKE EQUMKACHOCTU
Fuel oil 71 din/| 41 Gt 0.7 9.0 t 739,985 . — Oopmncn | Komnwass | Jemmuess e |y e
G P BenMuMHa obpauyH (PCA) kynwo (PCA)
. 1 2 3 4 5 6=4*5
Na.tural gas 42 d|n/m3 00333 G\]/m3 O . 95 8 n 131 . 6 m3 343 P 628 1 | Haknana 3a noactwuaj nosnawhenux npoussohaua en. kWh 3.955 0,093 367,82
2 | Haxknaga 3a ynanpehethe eHeprercke edmrackocT KWh 3.955 0,015 59,33
YKyNHO HakHase 3a noactuuyaj nosnawheHux npoussohjaya en. eHepruje 1 yHanpeherse eHepreTcke eduKacHoCTH: 427,15
Propane-butane 150,000| din/t 46 GJ/t 0.85 6.6 t 986,869 5. PEKATUTY/IALIA OBPAYYHA

1 | McnopyyeHa enexTpuiHa eHepritja 28.383,30
2| Mpuctyn cucteMy 3a NpeHoC/aMCTpUbYLMjy enekTpuyHe eHepritje 11.440,23
\Wood 4,800 din/m3 11 GJ/t 0.8 53.1 ms3 255,118 3 | Hakvana 3a noacTuuaj nosnawhermx npoussohava en.exepruje 367,82
4 | HakHana 3a yHanpehere eHepreTcke epukacHOCTH 59,33
5 | Ocrosuua 3a obpayyH akumse (5=1+2+3+4) 40.250,68
Central heating 10.9 | din/kWh 0.0036  [GJ/kwWh| 1 71,456.6 | kWh 778,877 6_|[Maroc obpauyware axuise (crona 7,5%) (6=5+0.075) 3.018,80
7 | Ocxosuua 3a NAB (7=5+6) 43.269,48
8 | Mopes Ha popaty speaHoct 20% (8=7*0.20) 8.653,90
El. boiler 10.4 | din/lkWh 0.0036 _ |GJ/kWh 1 71,456.6 kWh 743.149 9_| Taxca 3a jagHu Meavjckw cepsic 0,00
10 | YkynHo 3a obpauyH (10=7+8+9) 51.923,38
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Key documents and the procedure for EE in the building sector

Energy Audit (EN 16247)

Procedures for estimating (measuring) and verifying energy savings
Modelling of energy consumption and costs

Energy Efficiency Survey

Energy certificates for buildings

R T o A

Energy Management System
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Key documents and the procedure for EE in the building sector

Energy certificates for buildings

Energy certificates for buildings are issued according to the Rulebook on the Conditions, Content and
Manner of Issuance of Certificates of Energy Properties of Buildings (“Official Gazette of RS”, No.
69/2012 and 44/2018).

Energy audit of a building is a procedure implemented to establish the energy properties of a building and the degree in
which those properties comply with the prescribed requirements.

Energy class of a building is an indicator of energy properties of a building, expressed by the relative value of the
annual consumption of final energy used for heating [%], and represents the percentage ratio of specific annual thermal
requirements for heating QH,nd [kWh/m2a] and the maximum permitted QH,nd,max [KWh/m?a] for a certain category of
buildings. Buildings are classified into eight energy classes according to the energy scale from “A+” to “G”, “A+” being
the most energy-friendly class, and “G” the least energy-friendly class.

Energy certification of a building is a set of actions and procedures that include: the energy audit of a building,
assessment of items during an energy audit of a building, drawing up an energy audit report and issuing an energy
passport, and it is carried out by an authorized organization; new buildings will be issued energy certificates as part of
the building’s technical acceptance procedure.

Energy passport is an energy property certificate for a building that contains the calculated values of energy
consumption within a certain category of buildings, energy class and recommendations for improving the energy
performance of the building, and is issued by an authorized organization.

All new buildings must have energy passports, as well as the existing buildings undergoing reconstruction, adaptation,
remediation or energy remediation, with the exception of the buildings that are exempt from mandatory energy
certification.

EU PPF MINSTARSTVO 21
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- ppfrs | europars | meigovrs | cfcugovrs
Projekat firansia
Evropsha urip

PODRSKA EU U PRIPREMI PROJEKATA 1 i
Perspektiva Srbije za odrZivi razvoj iz sredstava Evropske unije




Key documents and the procedure for EE in the building sector
Energy certificates for buildings

Energy audit of a building includes the following:

1. An analysis of architectural and construction characteristics of the building, i.e. the analysis of thermal
characteristics of the building’s thermal envelope

2. An analysis of energy properties of heating systems
3. An analysis of automatic heating system control in the building

4. The measurements taken to establish the state of energy and/or energy properties, when the data
cannot be obtained otherwise

PODR3KA EU U PRIPREMI PROJEKATA y MINISTARSTVOFINANSUA.
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Key documents and the procedure for EE in the building sector
Energy certificates for buildings

An energy audit report of a building is drawn up following an energy audit, and it contains:
1.

General data about the building; location data; climate data; data on the conformity of the design of the completed
facilities with the main design based on which the building was constructed,;

Technical description of the applied technical measures and solutions according to the prescribed criteria, namely:
the functional and geometric characteristics of the building, the applied building materials, elements and systems,
the technical systems installed, types of energy sources for heating, cooling and ventilation, thermal and technical
installations and lighting system, the use and participation of renewable energy sources;

The annual energy consumption necessary for the operation of technical systems in the building (final energy) in
accordance with the regulation governing the energy performance of buildings;

The annual value of the use of total primary energy in accordance with the Rulebook on Energy Efficiency of
Buildings;

CO, emission values calculated in accordance with the Rulebook on Energy Efficiency of Buildings;
Proposed measures to improve the energy properties of a building;

The signature of the EE engineer in charge who drafted the report.
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Key documents and the procedure for EE in the building sector
Energy certificates for buildings

The energy passport forms an integral part of the technical documentation submitted together with
the application fora certificate of occupancy.

A building will be issued an energy passport after an energy audit of the building has been
completed, as well as the assessment and final evaluation of compliance with the prescribed
requirements for the building’s energy properties.

The authorized organization that issued the energy passport delivers a copy of that passport
to the ministry in charge of construction affairs within 15 days of the issuance thereof.

Until a national software for calculating the total required energy used in a building has been
adopted, the energy class of buildings will be calculated and expressed based on the thermal
requirements for heating QH,nd [kWh/(m?a)].
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Key documents and the procedure for EE in the building sector
Energy certificates for buildings

Energy classes for healthcare and social protection buildings

New Existing
Qrnare Qtna Qtina
Energy class [%0] [kWh/(m.a)] [kWh/m:a)]
A+ <15 <15 <18
A <25 <25 <30
B <50 <50 <60
c <100 <100 <120
D <150 <150 <180
E <200 <200 <240
F <250 <250 <300
G > 250 > 250 > 300

=}
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Key documents and the procedure for EE in the building sector
Energy certificates for buildings = T

NOEHE FIPAA3
pA3nBAY W KYITYPH

1 VnparHa Wi n
o

Jrpaia HAMEELLE

Energy passports for residential and non-residential buildings have 5 B e
pages, while energy passports for other buildings have 3 pages. promts | Lo s e e e
The following are the contents of energy passports for residential and Gemaershmoct) | Mosro spes_

non-residential buildings: — | ]

l'omaa HUPLARC

Hero nospuimpa Ay [m”]:

Page 1: general information about the building, energy class, e I
signatures of persons responsible for issuing the energy passport, the
number and date when it was issued and the validity period thereof;

=15

Page 2: information about the location and climate, thermal envelope

element data, and the data on thermal and technical systems e —
(including the energy sources used); : i —
Page 3: information on modes of use, energy requirements and CO, RS

emissions (with the possibility of entering data on the measured
energy consumption — for the existing buildings);

Tloamum o amuy koje je nunam eneprerckn nucem
Omannhena oprasmiamm]i:

Homue ernmuchenor amaa

W NCHAT GPTAHNEAIN}E

Eneprerckn nacou 3a vecramdene 3rpaje

Page 4: list of recommendations for improving energy efficiency;
(aroBopHH HHKCHCD:
Page 5: list of technical terms and units used. oavosapmor e

(moTnmuc)
Bpoj nacoua:
JlaTvs WiIaBaRa POk Bk e

EU PPF MNSTARSTVO A
MINISTARSTVO ZA EVROPSKE INTEGRACIJE X )
3 ppfrs | europars | meigovrs | cfcugovrs

PODRSKA EU U PRIPREMI PROJEKATA PINISTARSTVO FIRANSA

. T Projekat fi
Perspektiva Srbije za odrZivi razvoj iz sredstava Evropske unije E;WJ.K.“,"&”




Key documents and the procedure for EE in the building sector

Energy certificates for buildings

Energy certification process for new buildings

TEETITOR PROJEKTNI TENTIER
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PONUDE
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Komisija za tehnicki prijem
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Energy certification process for the existing buildings
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Key documents and the procedure for EE in the building sector

Energy Audit (EN 16247)

Preventing risks in achieving the required energy performance
Procedures for estimating (measuring) and verifying energy savings
Modelling of energy consumption and costs

Energy Efficiency Survey

Energy certificates for buildings

N o a0 kW D PE

Energy Management System
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Key documents and the procedure for EE in the building sector

Energy Management System

SEM introduction is regulated by the Law on Efficient Use of Energy (“Official Gazette of RS”, No.
25/2013)

SEM is an organized system of energy management that allows energy management system subjects to meet
their statutory obligations in order to achieve the rational use of energy at the lowest possible cost.

SEM subjects: The Government, Ministry, SEM obligators, energy managers, and certified energy advisors.

The Ministry organizes, implements and monitors system operation and realization of SEM objectives,
namely:

Collects annual reports from SEM obligators;
Maintains a database relevant for the monitoring of SEM implementation;

Plans and determines the theoretical and practical training schedule for energy managers and energy
advisors, organizes training sessions, exams, issues licenses and keeps registers of licensed energy
managers and certified energy advisors; keeps integrated records of statistical data on energy delivered
to energy buyers;

Performs tasks in the field of energy efficiency funding and manages the Budget Fund for Improving
Energy Efficiency;

Implements public campaigns and other educational activities to raise awareness of energy efficiency and
supports other implementers of such campaigns and activities.
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Key documents and the procedure for EE in the building sector
Energy Management System

SEM obligators are:
Companies that use more energy than the amount prescribed by the Government,
State administration bodies and other bodies in the Republic of Serbia, autonomous province bodies,
local government units with more than 20,000 inhabitants and public services using publicly owned
facilities
SEM obligators are under the obligation to:
Meet the planned energy savings targets prescribed by the Government,
Submit their annual reports on energy savings,
Appoint the necessary number of energy managers and inform the Ministry of Energy thereof,
Enact energy efficiency programs and plans,
Implement measures for the efficient use of energy,
Submit reports to the Ministry of Energy about meeting targets included in the EE program and plan,

Ensure that energy audits are carried out at least once every five years (public sector entities subject
to the system at least once every 10 years) and implement other activities and measures in
accordance with the law.
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Key documents and the procedure for EE in the building sector

Energy Management System
SEM obligators

Category Sector

Industry Industry sector and mining sector i?;)t(i)otr?e/annually per
Sectors of transformation, transmission,
distribution of energy (electrical, thermal,
refineries)

Commercial sector, office buildings, shopping
malls and institutions that use publicly owned 1 000 toe/annually per
facilities (schools, hospitals, sports centers etc.) location

Facilities (buildings)

Any facility the energy costs of which are paid by
the I._G, as we_:ll as facilities used py public _ More than 20,000
services (institutions and companies) established inhabitants
by the LG that do not exceed the marginal
consumption

Public buildings,
business premises with
surface area exceeding

State administration bodies,
other bodies of the Republic
of Serbia and the

Any facility used by the bodies for which they pay
energy costs, their individual surface area
exceeding 2000 m?

Autonomous Province 2000 m?
Institutions that consume more than 1000 toe in  Institutions: 1000
Public services using at least one location and companies that toe/annually
publicly owned facilities consume more than 2500 toe in at least one Companies: 2500
location toe/annually
4.4/ REPUBLIKA SRBIJA
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Key documents and the procedure for EE in the building sector
Energy Management System

Energy manager is a natural person appointed by a SEM obligator particularly
obliged to:

Collect and analyze the data on the manner in which the SEM subject uses energy;

Prepare EE programs and plans;

Propose measures that contribute to the efficient use of energy and take part in the implementation
thereof;

Ensure that the annual report on meeting the targets contained in the EE program and plan is drawn
up;
Implement other activities and measures provided for by the law.

Energy manager’s tasks can be performed by a person who is licensed to perform
the tasks of an energy manager.

A certified energy advisor carries out energy audits and energy reviews.

A certified energy advisor is a natural or legal person, included in the registry of
certified energy advisors kept by the Ministry.
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Key documents and the procedure for EE in the building sector
Energy Management System

An energy audit report includes in particular:

Energy balance of the facility, production processes and services subject to audit;

Assessment of the current levels of energy efficiency of the facility, production processes and
services subject to audit;

Proposal to increase the existing levels of energy efficiency of the facility, production processes and
services subject to audit;

Assessment of the achievable energy savings and CO, emissions reduction for each proposed
measure, as well as an estimate of the total achievable energy savings and the total CO, emissions
reduction in case of multiple energy efficiency measures applied at the same time, including an
economic and financial analysis of such measures;

Final expert opinion including the proposed measures for the efficient use of energy that need to be
implemented;

Other data relevant for the assessment of energy efficiency and the proposal of measures for efficient
use of energy.

The Minister prescribes in more detail the content of the energy audit i.e. energy
review report.
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Key documents and the procedure for EE in the building sector

Energy Management System
SEM schematic representation

Summary of Energy Management System - EMS

[ Government of the Republic of Serbia ]

Ministry of Mining and Energy (MME)

* Creating energy policy

* Creating legislative framework

* Collecting annual EE reports, programmes and plans

* Maintaining data base

* Organizing examinations and issuing licenses for EM and EA

Inspector (MME)

« Periodical inspection
* Advice and guidelines

* Fines
* Overseeing .
.. L Registration of e it N -
Authorising training 8! Submitting SmeltTlﬂg_ Inspection: interim N
. designated annual energy audit and poorly evaluateci
parties and EM reports reports designated parties

Authorised training institution
* Organizing and delivering training for EM and EA

Licensed energy auditor J,
. e . .. dits (once in
* |ssuing certificates on attending training

» Performing mandatory energy
S years for the industrial/ comngercial sector
and ance in 10 years for the puMlic sector)

TCandidates for {Issuing certificates on | I
EM training completing training W' W Energy audit v
/ Designated parties of the Energy Management System \

(above threshold consumption, PU, local self-governments, public sector)

» Appointing the licensed energy manager (after sending the candidates to EM training /exam)

« Preparing and submitting annual reports of energy consumption and achieved energy savings to MME
* Preparing and submitting EE programmes and plans to MME

T « Conducting mandatory periodical energy audits

teg * Collecting and analysing data on energy consumption, proposing measures and activities to improve EE
\ * Implementing the proposed measures and activities
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Key documents and the procedure for EE in the building sector
Energy Management System

Information System for Energy Management (ISEM) is a web application i.e. computer software
used as a basic tool for energy management system support

The development and implementation of ISEM was made possible by the UNDP

ISEM allows:

The forming of a registry of facilities whose consumption and costs of energy, energy sources and water
are being constantly monitored,;

Processing and analyzing the collected data;

Controlling costs and setting targets for reducing the cost of energy, energy sources and water;
Communication between system users and the automatic information and alert system for users;
Statistical control over data entry and setting up of alarms for exceeded consumption default values;
Simple and easy tracking of EE improvement project implementation results;

Users of facilities (public buildings, schools, hospitals...) can enter their monthly data on
consumption and bills for consumed energy, energy and water in ISEM

Energy managers control the accuracy of the entered data

The entered data is available and can be used directly by the Ministry of Energy as well
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ﬁ Objekti zgrada proba [SR-3604-0038-1] - Partizanskih kurira 15, Krugevac

Svi zapisi Jedan zapis Korisnici Google karte Merna mesta Racuni Grafikoni racuna Ocitavanja Grafikoni ocitavanja Indikatori
Ciljevi Izvestaji

= i S e S S —

1 ¢ ISEM Sifra / Gene ¢ Naziv objekta / General information about the building £ Adresa / General { Projekat / Genera$ Postanski broj / C{ Naziv opétine / O/$

1 SR-3604-0001-1 Kulturni centar Krusevac Toplicina 2/2 Krusey 37 000 Krusevac =

1 SR-3604-0002-1  ZU Apoteka Krusevac, Zgrda Uprave Luke Ivanovic 34 37 000 Krusevac
SR-3604-0005-1 P Direkcija za urbanizam i izgradnju Krudevac Kosanéiceva 5, Kru$ 37000 Krusevac

() SR-3604-0006-0  Gimnazija Krusevac Toplicina 1; Kruseva 37000 Krusevac

) SR-3604-0006-1  Gimnazija skola Krusevac Topli€ina 1; Kruseva 37 000 Krusevac

) SR-3604-0006-2  Fiskulturna sala Gimnazija Krusevac Kosanciceva; Krusey 37 000 Krusevac

7 SR-3604-0007-1 Narodni muzej Krusevac Stevana Visokog 15, 37000 Krusevac

©)  SR-3604-0008-1  Istorijski arhiv Krusevac Majke Jugovica 6 Kr 37000 Krusevac

" SR-3604-0009-1  Hemijsko tehnoloska skola Krusevac Cirila I Metodija bb,| 37000 Krusevac
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@ Objekti Kulturi centar Krusevac [SR-3604-0001-1] - Toplicina 2/2 Krusevac, Krugevac
|

Svi zapisi Jedan zapis Korisnici Google karte Merna mesta Racuni Grafikoni racuna Oditavanja Grafikoni oditavanja
] P O al =

|“‘ v’i'““leﬁgmra&ma”Mmpma”Pmﬁu&m|

[[] & Naziv energenta / £ Godina / Header £ Mesec /[Header & a1 £ Naziv dobavijaca , £ Naziv grupe racur £ Izracunata koliéini £ Izracunata cena $ Vrsta ot
D Voda 2015 5 05-659 20 JKP "Vodovod Kruse' Vodovod i kanalizadij 114,00 2936,64 Kulturni ce
[] Daljinsko grejanje 2015 5 11-15016/2015 JKP Gradska toplana daljinsko grejanje 153 131,20 Kulturni ce
[] voda 2015 4 05-51110/2015 JKP "Vodovod Kruse' Vodovod i kanalizadij 128,00 3 297,28 Kulturni ce
[] Daljinsko grejanje 2015 4 11-11312/2015  JKP Gradska toplana daljinsko grejanje 153 131,20 Kulturni ce
] Voda 2015 3 05-36374 JKP "Vodovod Krue' Vodovod i kanalizacij 121,00 2769,69 Kulturni ce

[ Objekti  Kuttumi centar Krusevac [SR-3604-0001-1] - Toplicina 2/2 Krusevac, Krusevac - _
Izbor pojedine godine

Sve ‘gg‘gine
SE zopis Jadan zapis Google karte Merna mesta Racuni Grafikom racuna Oditavanja Grafikoni odtavany Indilcator Cilpea Irvestap | b
lzbor zhor
energenta 2009 - 2015 ) [ 200 2010 20m 012 013 2014 2015 ] vrste grafa
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i
ks 2' e e Apsolutne wednost
L 400
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o 0 E
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Bektricna energiia | | £ 5000 300 §
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— i..;. 3000 o g i
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] 100
== ; 1000 31.07.2011, 3642 | o L N
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| wilativna suma
Voda o, O Oy, O 0, Orp oy 0Oy 0r, 014 o7, 0y, o, 01, o5 ( pa F_al'l*let ra
22, B, B2y, P, 22, D, B0, P, 0, D0, B, P20, 20, 0, 0,/ “andikatora
Emergije [kwh]
M Elektricna energija Emisija €02 [t]
o Voda Primarma energipa [kWh]
Trosak sa PDV - Naziv energenta Trosak sa PDV - Godina Troak D)
BOODOO0 3000000
7000000 Zakljulan
- 2500000 —_—
Z 6000000
= . Zokdjuéan
o 5000000 f, 2000000 »
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ﬁ Objekti Kulturni centar Krusevac [SR-3604-0001-1] - Toplicina 2/2 Krusevac, Krusevac

Svi Zapist Jedan zapss Korisnic Google karte Merma mesta Radun Grafikoni ratuna Obtavanja Grafikoni ottavana Indicaton Cljent zvestap

2009 - 2015 2009 2010 011 2012 2013 2014 2015
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BOOD 60000 S
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—_— _2 0B 20000
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EE Energra [kwh]
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Training objective

Key documents and the procedure for improving EE in the building sector
Construction and construction supervision for refurbishment of buildings
Management and maintenance after reconstruction

Summary

EU PPF TR —— EE

PODRSKA EU U PRIPREMI PROJEKATA y AR TV PN, e
Perspektiva Srbije za odrZivi razvoj iz sredstava Evropske unije

€ progrisna Projekat firansi
Evropsia uri



Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the
construction sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and certificate of occupancy

Registration of ownership title

® N o 0~ W N

Key challenges during construction and supervision — preventing risks in achieving the
required energy performance
) EU PPF T -
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Construction and building reconstruction supervision

The Law on Planning and Construction and other regulations relevant to the construction
sector

The Law on Planning and Construction
The Law on Efficient Use of Energy
The Law on Fire Protection
The Energy Law
The Law on State Survey and Cadaster
The Law on Environmental Impact Assessment
The Regulation on Location Conditions
The Rulebook on Conducting Integrated Procedures in Electronic Form

The Rulebook on Facility Classification

The Rulebook on the Content, Method and Manner of Development and Performing Review of the
Technical Documentation According to Class and Intended Use of the Facility

EU PPF e e
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Construction and building reconstruction supervision

The Law on Planning and Construction and other regulations relevant to the construction

sector

PODRSKA EU U PRIPREMI PROJEKATA R enEmieeen.
Perspektiva Srbije za odrZivi razvoj iz sredstava Evropske unije

REPUBLIKA SRBIJA

MINISTARSTVO ZA EVROPSKE INTEGRACIJE
Projekat firansia
Evtopeka urijs

The Rulebook on the Manner, Procedure and Content of Data for Determining the Fulfillment of the Conditions
for Issuing License for Elaboration of Technical Documentation and Construction Licenses for Buildings for
Which the Construction Permit is Issued by the Ministry or the Autonomous Province, as well as the Conditions
for Revoking Such Licenses

The Rulebook on Facilities not Subject to Certain Regulations of the Law on Planning and Construction
The Rulebook on the Format, Content and Location of Construction Site Board

The Rulebook on the Content and Method of Keeping the Inspection Book, the Construction Logbook and the
Construction Book

The Rulebook on the Content and Manner of Technical Inspection of Facilities, Commission Members, Content
of the Commission’s Proposal on Establishing the Usability of Facilities, Surveillance of Soil and Facility During
Construction and Use, and Minimum Guarantee Periods for Different Types of Facilities

The Rulebook on Content and Method of Conducting Site Supervision
The Rulebook on General Rules of Land Lot Allocation, Regulation and Construction
The Rulebook on Energy Efficiency of Buildings

The Rulebook on the Conditions, Content and Manner of Issuance of Certificates of Energy Properties
of Buildings

e programa



Construction and building reconstruction supervision
INTEGRATED PROCEDURE — A “ONE-STOP SYSTEM” FOR CONSTRUCTION INVESTORS

Integrated procedure is the exchange of documents owned by the holders of public authorizations without mediation of

investors.

WHAT IS NOT INCLUDED IN THE
INTEGRATED PROCEDURE?

« Providing information about the
location;

* Issuing requirements for the design and
connection to electricity distribution or
transmission system, as well as to
natural gas distribution or transportation
system, for certain facilities, in
accordance with the law governing
energy.

EU PPF b —
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WHAT IS INCLUDED IN THE INTEGRATED PROCEDURE?

« Obtaining requirements for design, and/or connection of facilities to

infrastructure network;

* Issuing location requirements;

 |Issuing construction permits;

« Amending location requirements and construction permits;

* Notice of works;

« Obtaining consent for the main design regarding fire protection measures;
* Notice of completed construction of foundation and facility in structural

Sense,

 Distributing information and documents (about construction permit, notice of
commencement of works, completed construction of foundation etc.);

« Connection to infrastructure network;
 |Issuing certificates of occupancy;
» Registering ownership title to the constructed facility.

- ppfrs | europars | meigovrs | cfcugovrs
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Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the construction
sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and certificate of occupancy

Registration of ownership title

® N o 0~ W N

Key challenges during construction and supervision — preventing risks in achieving the
required energy performance
) EU PPF T -
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Construction and building reconstruction supervision

Planning documents

General Regulation Plan (GRP)
The basic planning act for exercising rights to construction
Sometimes it is unnecessary, and sometimes it is not enough

Detailed Regulation Plan (PDR)
Urban Planning Project (UP)

The Rulebook on General Rules of Land Lot Allocation, Regulation and Construction (PPR)
Note: Not a planning document

PODRSKA EU U PRIPREMI PROJEKATA y MUSTARSTVO FINARSTA-.
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Construction and building reconstruction supervision

Planning documents

There is a PGR
a) The adoption of a PDR or UP is not provided for by the PRG for the lot in question: location requirements will be issued based on PGR.
b) The PGR provides for the adoption of a PDR for the lot in question and does not provide for a construction ban in the area:

a. The PGR contains a regulatory line (regulation) for the lot in question: location requirements will be issued based on the PGR and
PPR;

b. The PGR does not contain a regulatory line (regulations) for the lot in question: no location requirements can be issued.
c) The PGR provides for the adoption of a PDR for the lot in question and provides for a construction ban in the area:

a. The PDR has been adopted and does not provide for further elaboration in UP: location requirements will be issued based on the
PDR;

b. The PDR has been adopted and it provides for further elaboration in UP: location requirements can be issued once UP has been
confirmed,

c. The PDR has not been adopted:

i. If less than 12 months have passed since the decision to develop the PDR was made: no location requirements can be
issued.

ii. If more than 12 months have passed since the decision to develop the PDR was made:
1 If the PGR contains a regulatory line: location requirements will be issued based on the PPR and PGR,;
2 If the existing planning document does not contain a regulatory line: location requirements cannot be issued.
d) The PGR for the lot in question provides for a mandatory UP: location requirements can be issued once the UP has been confirmed

EU PPF b — e
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Construction and building reconstruction supervision

Planning documents

There is no PGR

a. If the adoption of an urban plan is not provided for in the area containing the given lot: location requirements will be issued
based on the spatial plan (for special purpose areas or local government units), or landscaping layout for villages, if the given
lot is located in an area for which a landscaping layout has been elaborated. Exceptionally, until a village landscaping layout
has been adopted, location requirements can be issued based on general rules of landscaping and construction in
accordance with the PPR for facilities that, according to their purpose, size and capacity, do not alter the purpose and
appearance of the area and that do not have a negative impact on the surrounding area (especially for the construction of
new facilities in the immediate vicinity of existing or demolished facilities and the reconstruction of existing facilities or
construction of new ones on the same cadastral lot);

b. If the adoption of an urban plan is provided for by the spatial plan for the area containing the given lot, but no decision has
been made on the development thereof, the location requirements will be issued based on the PPR and the spatial plan, if it
contains a regulatory line (regulation).

c. No location requirements can be issued if the adoption of an urban plan is provided for by the spatial plan for the area
containing the given lot, and a decision was made less than 12 months ago to develop such plan banning construction in the
area.

d. If the adoption of an urban plan is provided for by the spatial plan for the area containing the given lot, and a decision has
been made on the development thereof more than 12 months ago, the location requirements will be issued based on the
PPR and the spatial plan, if it contains a regulatory line (regulation). If the spatial plan contains no regulatory line (regulation)
for the lot in question: location requirements cannot be issued.

EU PPF MINSTARSTVO 21
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Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the construction
sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and certificate of occupancy

Registration of ownership title

® N o 0~ W N

Key challenges during construction and supervision — preventing risks in achieving the
required energy performance
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VRSTE TEHNICKE DOKUMENTACIJE
GP = ; e re struénoj

GEMERALNI PROJEKAT ima za cilj sagledavanje resursnih i prostornih moguénosti i ogranienja
izgradnje objekata, sa zadatkom da se kroz postupke vrednovanja usvoji generalna koncepcija,
makrolokacija i prostorna dispozicija objekta, utvrde osnovne funkcionalne, tehnoloZke i tehnig-
ke karakteristike objekta, etapnost gradnje, uslovi eksploatacije, odnos prema prostoru i Zivot-
noj sredini, kao i osnove za ekonomsku analizu. U sluaju da je u toku izrade generalnog projekta
analizirano vide varijantnih reSenja, vrii se izbor optimalne varijante na asnovu prirednih, tehnié-
kih, tehnologkih, ekonomskih, funkcionalnih, ekoloZkih i drugih uslova.

|D R + za potrebe pribavljanja lokacijskih uslova (€lan 53a. ZP1)
« kao deo urbanistickog projekta za potrebe urbanistiCko-arhitektonske razrade lokacije
(clan 117a. ZP1)

IDEJNO RESEM.E je prikaz planirane koncepcije objekta, sa prikazom i navodenjem svih podata-
ka neaphaodnih za utvrdivanje lokacijskih uslova.

IDP + za potrebe izrade studije opravdanosti (£lan 114. ZPI) - padleZe reviziji (strunoj kontroli)

projekta (Elan 131. ZP1)
+ za potrebe pribavljanja ReZenja o odobrenju za izvodenje radova (Elan 145. ZPP1)

IDEJNI PROJEKAT je skup medusobno usagladenih projekata kojima se odreduju: namena, polo-
Zaj, oblik, kapacitet, tehniéko-tehnoloZke i funkcionalne karakteristike i izgled objekta i okvirno
dokazuje ispunjenost osnovnih zahteva za objekat.

B R R B B R B R GG R B EE R E RS EE RS A E R SRR E R R AR R R R EE R A AR R AR E R A E R E R EE R A A E R R EE R

PG D + 7a potrebe pribavljanja gradevinske dozvole (Elan 118a. ZP1)

PROJEKAT ZA GRADEVINSKU DOZVOLU je skup medusobno usagladenih projekata kojim se de-
fini€u poloZaj i kapacitet objekta na lokaciji, funkcionalnost sa stanovigta tehnologkih i drugih za-
hteva, prostorno oblikovanje, izbor konstrukcijskog sistema, dimenzionisanje glavnih elemenata
konstrukcije, nacelni izbor gradevinskih materijala, instalacija i opreme, ¢ime se obezbeduje is-
punjenost lokacijskih uslova i osnovnih zahteva za objekat i dr.

PZI + za potrebe gradenja cbjekta i izvedenja radova

PROJEKAT ZA IZVODEMJE je skup medusobno usaglaZenih projekata neophodnih za izvode-
nje gradevinskih, zanatskih, instalaterskih radova i drugih radova, kojim se utvrduju gradevin-
sko-tehnicke, tehnologke i eksploatacione karakteristike objekta sa opremom i instalacijama,
tehnitko-tehnoloZka i organizaciona reZenja za izgradnju objekta, investiciona vrednost objekta,
kao i uslovi odrZavanja objekta.

Projektom za izvodenje se razraduju detalji i tehnoloSka reZenja koji su edredeni projektom za
gradevinsku dozvolu, kao iidejnim projektom za rekonstrukciju objekta.

Izrada PZI je obavezna za gradenje objekata za koje je pribavljena gradevinska dozvola i za izvo-
denje radova na rekonstrukciji, koji se vrSe na osnovu reSenja kojim se odobrava izvodenje tih
radova. (£lan 145. ZP), osim za objekte kategorije “A”, kao i u slufajevima za koje je predvideno
pribavljanje saglasnosti na PZl u skladu sa propisima koji ureduju zatitu od poZara.

Pl 0 + za potrebe pribavljanja upotrebne dozvole, kori&éenja i odrZavanja objekta

PROJEKAT IZVEDENOG OBJEKTA predstavlja skup medusobno usaglagenih projekata sa prika-
zom svih detalja izgradenog objekta neophodnih za utvrdivanje njegove podobnosti za upotrebu.
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Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the construction
sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and certificate of occupancy

Registration of ownership title
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Key challenges during construction and supervision — preventing risks in achieving the
required energy performance
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UTVRDIVANJE USLOVA ZA GRADENJE | IZVODENJE RADOVA
& Informacija o lokaciji

B. ldejno redenje

C. Lokacijski uslovi

PRIBAVLJANJE AKTA KOJIM SE ODOBRAVA GRADEN.E IL! IZVOBENJE RADOVA
| Pribavljanje gradevinske dozvole
A Generalni projekat i prethodna studija opravdanosti
B. ldejni projekat i studija opravdanosti
C. Projekat za gradevinsku dozvolu
D. Tehnika kontrola projekta za gradevinsku dozvolu
E. lzvod iz projekta za gradevinsku dozvolu
F. Imovinsko-pravni odnosi | ostvarivanje prava na izgradnju
. Gradenje na neopremljenim lokacijama: 5ta ako na parceli nedostaje odredena infrastruk-
tura
H. Doprinos za uredivanje gradevinskog zemljista
|. Gradevinska dozvola
J. lzmena gradevinske dozvole i reSenja o odobrenju

Il Pribavljanje reZenja o odobrenju izvedenja radova
A ldejni projekat za radove koji se vrie na osnovu reéenja o odobrenju
B. Regenje o odobrenju izvodenja radova

lll Posebni sluéajevi
A. Objekti i radovi koji se mogu izvoditi bez akta
B. Postavljanje i uklanjanje montaZnih privrernenih objekata
C. lzgradnja na osnovu privremene gradevinske dozvole
D. Uklanjanje objekata

IZVODENJE RADOVA ZAVRSNI KORACI

& Projekat za izvodenje A Prikljuéenje objekta

B. Pribavljanje saglasnosti B. Projekat izvedenog objekta

C. Prijava radova C. Tehni€ki pregled

D. lzvodenje radova 0. Upotrebna dozvola i upis prava svojine

E. Struéni nadzor

\_ ). EU PPF j==— [
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Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the construction
sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and certificate of occupancy

Registration of ownership title
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Key challenges during construction and supervision — preventing risks in achieving the
required energy performance
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Construction and building reconstruction supervision

Construction works and supervision

Design for construction (PZI)

It is mandatory for the construction of facilities for which a construction permit has been obtained and for
works on the reconstruction of facilities for which a decision on building approval has been obtained, except
for category “A” facilities, as well as in instances where approval for main design is provided for in
accordance with the regulations governing fire protection.

PZl is elaborated based on a construction permit project, or preliminary design for facility reconstruction, as
well as regulations in the relevant fields and rules of the profession.

After the construction permit has been obtained, only the following approvals will be necessary*:

Before the notice of commencement of works — approval of the Environmental Impact Assessment study, if
the regulation governing environmental impact assessment provides for its elaboration, or the decision that
such study is not necessary if its elaboration is not provided for.

Until the certificate of occupancy is obtained, or until the technical inspection of the facility — approval of the
main design with regard to fire protection measures, if such obligation is provided for by the law governing

fire protection.

*Obtaining approval regarding cultural property protection measures is not mandatory, but if cultural property protection measures are envisaged
for the facility in accordance with the law governing the protection of immovable cultural property, the investor is to submit the main design to the
competent authority no later than before the works begin, in soft copy, which is to be forwarded by the competent authority without delay to the
body or organization competent for the protection of immovable cultural property.

EU PPF MNSTARSTYO A
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Construction and building reconstruction supervision

Construction works and supervision

The notice of commencement of works is mandatory for all works for which the following is issued:
Construction permit;
Decision on building approval;
Temporary construction permit.

Works will be performed based on:

Construction permit or decision on building approval, or temporary construction permit, or decision or permit to demolish a
facility;

Construction permit project, or preliminary design, or facility demolition project;

Design for construction — mandatory for facilities constructed based on construction permits and for facility reconstruction
works performed based on decisions on building approval, with the exception of category “A”.

Expert supervision:
Expert supervision is provided by the investor.

Expert supervision is mandatory as of the beginning of construction, i.e. performance of works, until their completion, for
facilities that have been issued a construction permit and for works on reconstruction that have been issued a decision on
building approval.
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Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the construction
sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and usage permit

Registration of ownership title

® N o 0~ W N

Key challenges during construction and supervision — preventing risks in achieving the
required energy performance
) EU PPF T -
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Construction and building reconstruction supervision

Technical control and usage permit
Facility connection

The procedure for connecting the facility to utility and other infrastructure is initiated by making an application
to the competent authority through CIS (Central Information System for electronic handling as part of the integrated
procedure for issuing documents in order to exercise rights to facility construction and occupancy)

The elaboration of an as-built design (PIO) is mandatory:

For all facilities constructed based on a previously issued construction permit, with the exception of category “A” facilities, for

which a geodetic survey of the as-built state of the facility constructed on the lot may be submitted instead of the as-built design,
on a certified cadastral-topographic map;

In the event of works performed based on a decision on building approval, if the investor wishes to obtain a certificate of
occupancy.

Technical control of the facility is mandatory in all cases when a certificate of occupancy is to be applied:
For all facilities constructed based on a previously issued construction permit, with the exception of category “A” facilities;

In the event of works performed based on a decision on building approval, if the investor wishes to obtain a certificate of
occupancy.

A usage permit needs to be obtained before the facility can be used, namely:
For facilities constructed based on a construction permit;
At the investor’s request, for facilities that have been issued a decision on building approval.
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Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the construction
sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and certificate of occupancy

Registration of ownership title
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Key challenges during construction and supervision — preventing risks in achieving the
required energy performance
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Construction and building reconstruction supervision

Registration of ownership title

Registration of ownership title

The authority that issued the certificate of occupancy submits the application for registration of ownership title.

The competent authority submits the following to the competent cadaster service, ex officio, through CIS, within
five work days after the issued usage permit becomes valid:

Usage permit;
Geodetic Works Survey for the constructed facility and special parts of the facility;
Geodetic Works Survey for underground installations.

Once the usage permit has been delivered, the cadaster service, ex officio:

Makes the decision on house number (if the certificate of occupancy refers to the newly constructed
facility) and the decision registering ownership title to the facility, and/or special parts of the facility, within
seven days of the delivery of the certificate of occupancy;

Delivers to the investor and the competent administrative authority the decisions on house number and
registered ownership title without delay;

Makes an entry into the cable duct cadaster, within 30 days of the submission of the certificate of
occupanc
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Construction and building reconstruction supervision

1. The Law on Planning and Construction and other regulations relevant to the construction
sector

Planning documents

Technical documentation for construction
Procedure to obtain necessary permits
Construction works and supervision
Technical control and certificate of occupancy

Registration of ownership title
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Key challenges during construction and supervision — preventing risks in achieving
the required energy performance
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Construction and building reconstruction supervision

Preventing risks in achieving the required energy performance

Most frequent risks (1/2):

Significant delay in realization (project preparation, contracting, payments, etc.)

Lack of construction companies that can implement projects with a high degree of quality or their
unavailability due to earlier commitments

Public procurement — rules of public procurement were not followed
Change of ownership and users

Costs exceeding the planned amounts

Incomplete bookkeeping records

Costs unrelated to project
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Construction and building reconstruction supervision

Preventing risks in achieving the required energy performance

- Most frequent risks (2/2):

\

Requirement to inform and communicate not entirely met
- Products/services not delivered/partially delivered/not used

\

Obijectives/project indicators not met:
- Inappropriate thermal insulation and construction errors
- Inappropriate joinery and installation errors
- Inappropriate equipment and heating system devices
- Moisture inside the structure
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Construction and building reconstruction supervision

Preventing risks in achieving the required energy performance

Measures to prevent/mitigate risks (1/2):

Training key stakeholders for project management
Training key project users

Representatives of key institutions relevant to project implementation (ministries and local

governments) and, if necessary, amendments of the laws and by-laws should be included in
project management

Importance of Ex-ante and Ex-post audits

Adequate planning of construction market and other necessary services analyses
Longer deadlines for submission of bids

Visiting the location before submitting a bid
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Construction and building reconstruction supervision

Preventing risks in achieving the required energy performance

Measures to prevent/mitigate risks (2/2):

A more detailed analysis of the current state
Contingency cost
Implementation consultant

Project surveillance must be essential and not formal (constantly verifying if the works comply with
project documentation)

The key decision in the contractor selection process should preferably be left to the donor in
accordance with the internationally recognized procedures to avoid unjustified, but legally

permissible appeals and lengthy procedures for resolving them or to make the competent state
bodies make urgent decisions on them
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Construction and building reconstruction supervision

The following is issued for the reconstruction of facilities for which technical
documentation and funding are planned within PPF6:

Construction permit

Or
Building approval?

REPUBLIKA SRBIJA

MINISTARSTVO ZA EVROPSKE INTEGRACIJE
Projekat firansia
Evtopeka urijs

PODRSKA EU U PRIPREMI PROJEKATA S| MNSTARSTVOFINANSTA

T Za ugovaranj € programa
Perspektiva Srbije za odrZivi razvoj iz sredstava Evrvps’ke unije P



Construction and building reconstruction supervision

Location requirements are not obtained in the following cases:
Performing investment maintenance works;
Removing obstacles for the disabled;

Works that do not alter the exterior, increase the number of functional units nor the capacity of
installations;

Adaptation;
Rehabilitation;
Construction of masonry fences;

All other instances of works that do not make connections to the utility infrastructure, that is, works that do
not change the capacity and functionality of the existing connections to the infrastructure network, except
when the Law or plan document provide for an obligation to obtain the requirements.

The preliminary design for works performed based on a decision on building approval is elaborated based on the
previously obtained location requirements (if such works require that they be obtained), professional rules and
regulations, as well as projects or surveys of the existing state.

Technical control of the preliminary design is carried out solely for construction permit projects and not for
works performed based on decisions on building approval.
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Management and maintenance after reconstruction

4 A

In addition to the technical description of the
equipment installed during the process of
reconstructing a building with the goal of improving
Its EE, project documentation needs to contain the
Instructions for its use and maintenance in order to
include these elements in the Building
Maintenance Programs, the elaboration of which is
prescribed by the law

\_ /
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Management and maintenance after reconstruction

Building management and maintenance is regulated by the Law on Housing and Maintenance
of Buildings (“Official Gazette of RS” No. 104/2016)

Building management means all organizational tasks and activities continuously performed by
an elected or appointed person (manager or professional manager) or management body for the
purpose of managing the building, which implies the responsible taking of measures to organize
the maintenance of the building, deciding on the use of financial resources and ensuring that
the building and/or parts thereof are used in accordance with its intended purpose, including other
matters relevant to building management;

Building maintenance means all activities ensuring the preservation of the functions and
properties of the building in accordance with its purpose, and in particular with the goal of regular
use and functioning thereof;
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Management and maintenance after reconstruction

Building maintenance activities include:
Emergency interventions,
Operational maintenance and
Investment maintenance.

Operational and investment maintenance are performed in accordance with the building maintenance
program.

The Minister in charge of housing affairs determines in more detail the type, scope and dynamics of
operational and investment maintenance, as well as the method of drawing up building maintenance
programs.

Improving the properties of a building or part of a building are activities that improve the energy or other
properties of a building by upgrading or installing new parts and assemblies, and/or devices and
installations.

If the owner of the building fails to organize maintenance in accordance with this law, the competent
authority of the local government unit will entrust the work of maintaining the building to an organization
entrusted with carrying out tasks of public interest.
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Management and maintenance after reconstruction

The Rulebook on the Type, Scope and Dynamics of Current and Investment Maintenance
Activities for Buildings and the Method of Elaborating Maintenance Programs (“Official
Gazette of RS” No. 54/2017)

The manager or professional manager proposes a Maintenance Program and ensures that it is
Implemented in accordance with the Law on Housing and Maintenance of Buildings.

Building maintenance programs are adopted based on Building Condition Survey Reports.
Condition surveys are made according to time intervals listed in the Table (on the following slide).
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EU PPF

PODR3KA EU U PRIPREMI PROJEKATA

Perspektiva Srbije za odrZivi razvoj

Red. broj GRADEVINSKI ELEMENTI, UREDAJI, OPREMA | INSTALACIJE Provera stanja/(u godinama)
1 KONSTRUKTIVNI GRADEVINSKI ELEMENTI
1.1./temelji/armirani beton 30-40
1.2.|noseci zidovi 25-30
1.3.|stubow, grede i zidna platna 20-25
1.4.|maduspratne konstrukcije 20-25
1.5.|stepeniste 15-20
1.6.|liftovsko okno 10-20
1.7.lkrovna konstrukcija 15-20
2 DRUGI GRADEVINSKI ELEMENTI
2.1./fasadni zidovi 5-7
2.2.|unutra$niji pregradni zidovi (osim zidova u posebnim delovima) 7-10
2.3.|krov 3-4
2.4.|oluci, olu¢ne cevi i drugi elementi za odvod vode sa krova i zastitu zgrade od prodora vode 2-4
2.5.|druga krowna i fasadna limarija (solbanci, op$ivke i dr.) 0.5-1
2.6./dimnjacke vertikale 5-7
2.7.]ventilacioni kanali 5-7
2.8./kanali za smece u zgradi 5-7
2.9.|zaw$ne obrade podova, plafona i zidova u zajedni¢kim delovima zgrade 2-3
2.10.|horizontalna i vertikalna hidroizolacija 1-2
2.11.|stolarija i bravarija na zajedni¢kim delovima zqrade (prozori, vrata i njihovi elementi) 2-3
2.12.|ograde na krow, stepenistima, terasama, lodama i zajedni¢kim delovima zgrade 57
2.13.|protivpoZarno stepeniste zgrade 5-7
2.14. | protivpoZarni koridor 5-6
2.15.|septicka jama 4-5
2.16.|8aht vodovodne i kanalizacione instalacije 5-7
2.17.|ulazna nadstreSnica, spolino stepeniSte i natkrivka 5-10
3 UREDAJI | OPREMA
3.1.|lift, instalacije i uredaiji unutar liftovskog okna 1
3.2.|liftovsko postojenje unutar lift kucice 1
3.3.|pumpno postrojenje za izbacivanje otpadne, podzemne i kiSne vode i prepumpni uredaj 2-3
3.4. | hidroforsko ili drugo pumpno postrojenje za snabdevanje zgrade vodom ili za requlisanje pritiska vode 2-3
3.5.|uredaiji i instalacije za uzbunijivanje 2-3
3.6.|oprema za video nadzor 2-3
3.7.|oprema protivprovalnog sistema 2-3
3.8.|hidrant, hidrantska creva i drugi hidrantski delovi 3-4
3.9.|uredaiji i instalacije za zastitu od poZara (oprema vatrodojavnog sistema, aparati za gaSenje pozara i dr.) 2-3
3.10.|uredaji i oprema zajednickoq sistema ventilacije i klimatizacije 2-3
3.11.|kazani za Evrsto gorivo, uredaji kotlarnice u zajedni¢kim delovima zgrade 35
3.12.|podstanica 34
3.13|grejna tela u zajedni¢kim delovima zqrade 2-3
3.14.|sanitarni uredaji u zajedni¢kim delovima zgrade 3-4
3.15.|uredaji za nuzno osvetlienje 2-3
3.16.|uredaji za rezennu elektroenergiju (agregati) 2-3
3.17.|interfon 1-2
3.18.|postanski sandugcici 1-2
4 INSTALACIJE
4.1.|vodovodna mreza 3-4
4.2.|kanalizaciona mreza 3-4
4.3|elektroinstalacije zgrade i stepeni$ne, nuZzne i pomocéne rasvete 35
4.4.|elektroinstalacija interfona (od uredaja na ulazu do uredaja u posebnom delu) 1-2
4.5|instalacije centralnog grejanija, grejnih tela u zgradi, delova toplotnih postrojenja i uredaja zgrade 2-3
4.6linstalacije gasa (vertikalne i horizontalne) 3-4
4.7.|instalacije i uredaji za centralno zagrevanje vode 34
4.8.|gromobranske instalacije (horizontalne i vertikalne uklju¢iju¢i i uzemljiva¢) 2-3
4.9.|instalacije kablovskih i antenskih sistema 1-2
4.10.|telefonske instalacije i uredaiji 2-3
4.11.|instalacije video nadzora objekta 2-3
5 OPREMA | DRUGI ELEMENTI IZVAN ZGRADE
trotoari i platoi oko zgrade. rigole, slivnici i reSetke. ograde, Zardinjere i sl. 35
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Management and maintenance after reconstruction

4 R

The EE improvement measures implemented as part
of building reconstruction will fail to yield the
anticipated/planned long-term results if the Law on
Housing and Maintenance of Buildings and the
Rulebook on the Type, Scope and Dynamics of
Current and Investment Maintenance Activities for
Buildings and the Method of Elaborating
Maintenance Programs are not applied consistently.
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EU SUPPORT TO PROJECT
PREPARATION

All documents, information, materials, and photos

can be downloaded from EU PPF project’s official web
presentation at www.ppf.rs
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Perspektiva Srbije za odrZivi razvoj

Questions and Help

Nikola Nikolié
Lecturer, EU PPF | PPF6/EuropeAid/135637/IH/SER/RS
+381 11 4040721
info@ppf.rs

www.ppf.rs

Thank you for your attention!
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