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SAZETAK

Zenica je jedna od bosanskohercegovackih op¢ina koja
je pristupila Sporazumu gradonacelnika (Covenant of
Mayors), ¢ime se obavezala da Ce pristupiti izradi i pro-
vedbi Akcionog plana energetski odrzivog razvoja (Su-
stainable Energy Action Plan — SEAP). Proces izrade SE-
AP-a obuhvatio je 10 glavnih aktivnosti:

1. Odredivanje vremenskog okvira provedbe SEAP-a
za opcinu Zenica: 2011 - 2020. godina;

2. Kilasifikacija sektora energetske potrosnje na nivou
opcine Zenica (u skladu s preporukama Evropske
komisije i posebnosti opcine Zenica): zgradarstvo,
saobracaj, javna rasvjeta;

3. Analiza stanja i identifikacija potencijala u oblasti
obnoviljivih izvora energije na podrucju opcine;

4.  Prikupljanje ulaznih podataka i analiza energet-
ske potrosnje po sektorima i pripadajuc¢im pod-
sektorima;

5. lzrada Referentnog inventara emisija CO, prema
rezultatima analize energetske potrosnje;

6. lzrada Plana prioritetnih aktivnosti i mjera za sma-
njenja potrosnje energije i pripadajucih emisija CO,
do 2020. godine;

7. Odredivanje dinamike i mehanizama finansiranja
provedbe Plana prioritetnih aktivnosti i mjera;

8.  Odredivanje mehanizama nadgledanja i izvje-
Stavanja provedbe Plana prioritetnih aktivnosti i
mjera;

ABSTRACT

Zenica is one of the Bosnian municipalities that joined
the Covenant of Mayors, thereby Zenica has committed
to create and implement the Sustainable Energy Action
Plan - SEAP. Process of SEAP creation has included 10
mayor activities.

1. Determination of the time frame of SEAP imple-
mentation for the Zenica Municipality: 2011 -2020;

2. Classification of energy consumption sectors at the
Zenica Municipality level (according to recommen-
dations from EU Commission and specificity of the
Zenica Municipality): building, public lightening;

3. Analysis of the condition and identification of po-
tentials in scope of renewable energy sources in the
Municipality;

4.  Collecting ofinput data and analysis of energy con-
sumption in sectors and corresponding subsectors;

5. Creating the Referent inventory of CO, emissi-
ons according to results of energy consumption
analysis;

6. Creating the Plan of priority actions and measu-
res to reduce energy consumption and related CO,
emissions until 2020.;

7. Determination of dynamics and funding mechani-
sm forimplementation of the Plan of priority activi-
ties and measures;

8. Determination of monitoring and reporting mec-
hanisms for the implementation of the Plan of pri-
ority activities and measures;

Akcioni plan energetski odrzivog razvoja (SEAP)
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9.  Odredivanje plana i programa promocije u oblasti
energetske efikasnosti i obnovljivih izvora energije
za opcinu Zenica;

10. Postavljanje cilieva smanjenja energetske potros-
nje i pripadajucih emisija CO,,

Za navedene sektore i podsektore energetske potrosnje
opcine Zenica prikupljeni su potrebni energetski para-
metri za referentnu 2006. godinu, na osnovu kojih su
provedene detaljne energetske analize sektora. Ukupna
potrosnja energije u sektoru zgradarstva iznosi 628.580
MWh, pri Eemu se 85,96% energije trosi u stambenim
zgradama, 10,85% u zgradama koje nisu u vlasnistvu
Opcine Zenica dok udio zgrada u vlasnistvu Opcine
Zenica iznosi svega 3,19%. Ukupna potrosnja goriva u
sektoru saobracaja opcine Zenica iznosi 106.391 MWh
od cega 84,41% otpada na podsektor privatnih i komer-
cijalnih vozila, 15,27% na podsektor javnog prevoza, a
0,32% na vozila u viasnistvu Opcine Zenica. Za javnu ra-
svjetu u 2006. godini utroseno je 4.111 MWh.

U skladu s rezultatima provedenih energetskih analiza
za sektore zgradarstva, saobracaja, javne rasvjete te
potencijala u oblasti obnovljivih izvora energije, identi-
ficirane su mjere energetske efikasnosti Cija ¢e provedba
rezultirati smanjenjem emisija CO, na podrucju Opcine
Zenica za vise od 20% u 2020. godini u odnosu na re-
ferentnu 2006. godinu. Ukupan potencijal smanjenja
emisija svih identificiranih mjera iznosi oko 116 kt CO,,
odnosno oko 48% emisija CO, iz 2006. godine, 5to je vise
od postavljenog cilja. Iz tog razloga, za ostvarenje cilja
nije potrebna provedba svih analiziranih mjera, vec je
moguc odabir odredenih mjera prema mogucnostima
provedbe (vremenskim, organizacijskim i finansijskim).

9.  Determination of the plan and programme of pro-
motion in scope of energy efficiency and renewable
energy sources for Zenica municipality;

10. Setting objectives to reduce energy consumption
and associated CO, emissions.

For previously mentioned sectors and subsectors of ener-
gy consumption in Zenica municipality, all necessary
energy parameters for referent 2006 year are collected.
Based on this collected parameters detailed energy se-
ctor analysis was conducted. Total energy consumption
in sector of building is 628.580 MWh, whereby 85,96 % of
energy was consumed in residential buildings, 10.85% in
buildings that are not in owned by Zenica municipality,
while in buildings that are in owned by Zenica only 3,19
% energy is consumed. Total fuel consumption in traffic
sector of Zenica municipality is 106.391 MWh, whereby
84,41 % refers to subsector of private and commercial
vehicles, 15,27% to subsector of public transport, 0,32%
to vehicles that are owned by Zenica municipality. About
4.111 MWh is spent in public lighting in 2006.

According to the results of conducted energy analisys for
the sectors of building, transportation, public lightening
and potentials in scope of renewable energy sources,
energy efficiency measures were identified, whose im-
plementation will result with reduction of CO, emissions
in Zenica municipality for more than 20 % in 2020. rela-
ted to referent 2006. Total potential emission reduction
of all identified measures is about 116 kt CO, or 48%
emissions of CO, from 2006., which is more than set obje-
ctive. From that reason, implementation of all analyzed
measures isn't necessary for achievement of the objecti-
ves, but rather, it is possible to select a specific measures
according the possibilities of implementation (temporal,
organizational and financial).



Nacelnik Opcine Zenica je 29.12.2010. godine potpi-
sao Sporazum gradonacelnika (Covenant of Mayors)
u skladu s kojim se opcine, gradovi i regije dobrovolj-
no obavezuju da reduciraju emisiju CO, na svom po-
drudju iznad postavljenog cilja od 20%. Ovim spora-
zumom su definisane uloge lokalnih vlasti u provedbi
aktivnosti kroz mjere energetske efikasnosti, projekte
obnovljivih izvora energije i druge akcije koje se od-
nose na energiju u razli¢itim podru¢jima pod ingeren-
cijom lokalnih vlasti.

Potpisivanjem Sporazuma gradonacelnika (Covenant
of Mayors), Opcina se obavezala da ce izraditi Akcioni
plan energetski odrzivog razvoja (SEAP) i provesti
aktivnosti definisane tim planom, kao i popratne oba-
veze koje su propisane Sporazumom gradonacelnika.

U skladu s tim, Nacelnik Op¢ine je formirao radnu
grupu za izradu Akcionog plana energetski odrzivog
razvoja (u daljem tekstu Akcioni plan), ¢iji zadatak je
bio da, u saradnji sa predstavnicima GlZ-a (Njemacko
drustvo za medunarodnu saradnju) u okviru bilateral-
nog projekta Konsultacije za energetsku efikasnost u
BiH izrade Akcioni plan, kao i da prate njegovu dalju
realizaciju.

Opcina Zenica je sa organizacijom GIZ potpisala Me-
morandum o razumijevanju 13.12.2010. Navedeni
projekat je proveden od strane konzorcijuma GFA
Consulting GmbH i INTEGRATION Umwelt & Energie
GmbH, koji je finansiran od strane Njemackog Fede-
ralnog ministarstva za ekonomsku saradnju i razvoj
(BMZ) preko GIZ (Deutsche Gasellschaft fur Internati-
onale Zusammenarbeit GmbH).

INTRODUCTION

On 29th December 2012. Mayor of Zenica municipal-
ity signed the Covenant of Mayors. According to this
agreement municipalities, cities and regions willing-
ly commit to reduce CO, emissions in their areas for
more than 20%, which is primary objective. With this
agreement, roles of local authorities in implementa-
tion of activities are defined, through energy efficien-
cy measures, renewable energy sources projects and
other actions which are related to energy in different
areas under the jurisdiction of the local authorities.

By signing the Covenant of Mayors, Municipality has
an obligation to create an Sustainable Energy Action
Plan (SEAP) and to implement activities defined with
this plan, and also additional obligations which are
defined by the Covenant of Mayors.

In accordance with this, the Mayor of the Municipality
formed the working group for development of Sus-
tainable Energy Action Plan (hereinafter Action plan),
whose task was to, in cooperation with representa-
tives of GIZ (German Society for International Coop-
eration) under the bilateral project of Consultations
on energy efficiency in BiH, develop the Action plan, as
well as, to monitor its further realization.

On 13th December 2010, Zenica municipality signed
the Memorandum of understanding with organiza-
tion GIZ. This project was implemented by the Con-
sulting GmbH and INTEGRATION Umwelt & Energie
GmbH consortium, which is funded by the German
Federal Ministry for economic cooperation and devel-
opment (BMZ) and over GIZ (Deutsche Gasellschaft
fur Internationale Zusammenarbeit GmbH).

Akcioni plan energetski odrzivog razvoja (SEAP)
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1.1. SPORAZUM GRADONACELNIKA

Prema podacima Evropskog statistickog zavoda
(EUROSTAT), urbana podru¢ja u Evropskoj uniji (EU)
odgovorna su za 80% energetske potrosnje i pripa-
dajucih emisija CO, s godisnjim trendom porasta od
1,9%. Upravo iz tog razloga, cilj Evropske komisije o
smanjenju emisije staklenickih gasova za vise od 20%
moze se ostvariti samo ako se u proces ukljuce lokalne
vlasti, lokalni investitori, gradani i njihova udruzenja.

Evropska komisija je 29. januara 2008. pokrenula veli-
ku inicijativu povezivanja gradonacelnika energetski
osvijestenih evropskih gradova u trajnu mrezu sa ci-
liem razmjene iskustava u provodenju mjera za po-
boljsanje energetske efikasnosti u urbanim sredina-
ma. Sporazum gradonacelnika (Covenant of Mayors)
je odgovor naprednih evropskih gradova na izazove
globalne promjene klime, te prva i najambiciozni-
ja inicijativa Evropske komisije koja direktno cilja na
lokalne vlasti i gradane kroz njihovo aktivno ukljuci-
vanje u borbu protiv globalnog zagrijavanja. Potpisi-
vanjem Sporazuma gradonacelnici se obavezuju na
provodenje konkretnih mjera energetske efikasnosti
u cilju smanjenja emisije CO2 u svom gradu za vise od
20% do 2020. godine, na koliko obavezuje Prijedlog
Evropske energetske politike iz 2007. godine.

Uloge lokalnih vlasti definisane Sporazumom grado-
nacelnika su slijedece:

= Provodenje programa za $tednju energije i drugih
mjera energetske efikasnosti u javnim objektima u
vlasnistvu grada;

= Smanjenje potrosnje energije za javni prevoz i ra-
svjetu;

= Planiranje razvitka gradova i koristenja zemljista te
organizacija sistema prevoza;

= Informisanje i motivisanje gradana, firmi i drugih
lokalnih subjekata o tome kako koristiti energiju
na efikasniji nacin, djelovanje na razvoj svijesti o
vaznosti koristenja obnovljivih izvora energije te
davanje potpore politikama primjene obnovljivih
izvora energije;

= Promocija lokalne proizvodnje energije i koristenja
obnovljivih izvora energije, promocija projekata
obnovljivih izvora energije i pruzanje finansijskih
potpora lokalnim inicijativama.

Sporazumom su definisane i konkretne aktivnosti
koje potpisnik treba provesti:

* |zrada inventara emisija kao temelja za izradu Ak-
cionog plana;

= |zradai provodenje Akcionog plana te podnosenje
izvjeStaja o njegovoj realizaciji Evropskoj komisiji
svake dvije godine;

1.1. COVENANT OF MAYORS

According to data of EUROSTAT (European statistical
Institute), urban areas in European Union are respon-
sible for 80 % of energy consumption and related CO,
emissions with annual trend growth of 1,9 %. Precisely
from that reason, the objective of European Union to
reduce emissions of greenhouse gases by more than
20%, can be achieved, only if local authorities, local
investitores, citizens and their associations take a part
in this process.

On 29™" January 2008, The European Commission
launched a major initiative to connect mayors of ener-
gy-conscious european cities in permanent network,
whose main objective is exchange of expierences in
implementation of measures for improving energy ef-
ficiency in urban areas. Covenant of Mayors is response
of European cities to global klimate change challang-
es, and first and most ambitious initiative of European
Comission, which is directly, focused on local authori-
ties and citizens throug their active participation in bat-
tle agains global warming. By signing the Covenant,
mayors are commited to implement concrete energy
efficiency measures in order to reduce CO, emission
in their city by more than 20% until 2020, which is the
proposal of European energy policy in 2007.

The roles of local authorities defined by Covenant of
Mayors are:

= Implementation of energy saving programme and
other energy efficiency measures in public build-
ings owned by the city;

= Reduction of energy consumption in public trans-
portation and lightning;

= Planning the development of cities and use of
land, and organizing the system of transport;

= Informing and motivating the citizens, companies
and other local subjects about how to use an en-
ergy on more effective way, influencing on the
raising awareness about importance of using re-
newable energy sources, and supporting policies
of using renewable energy sources;

= Promotion of local energy production and using
renewable energy sources, promotion of projects
of renewable energy sources and providing finan-
cial support to the local initiatives;

Concrete activities which signatory has to implement
are defined by this agreement:

= Creation of emissions inventory as a basis for mak-
ing Action plan;

= Creation and implementation of Action plan, and
submission of reports about it's realization, to the
European Commission, every two years;



= Prilagodavanje gradske strukture i osiguravanje
ljudskih potencijala za provodenje svih potrebnih
aktivnosti;

= Redovno informisanje lokalnih medija o rezultati-
ma provedbe Akcionog plana;

* Informisanje gradana o mogu¢nostima i predno-
stima koristenja energije na efikasan nacin;

= U saradnji s Evropskom komisijom i drugima zain-
teresovanim, organizovanje Energetskih dana;

= Prisustvovanje i doprinos godisnjoj Konferenciji
gradonacelnika EU o energetski odrzivoj Evropi;

= Razmjena iskustava i znanja s drugim gradovima i
opc¢inama.

Do kraja maja 2012. godine Sporazum je potpisalo
3.350 gradova i op¢ina iz svih dijelova Evrope, a in-
teres za pristupanjem novih gradova sve je veci. Od
gradova i op¢ina iz Bosne i Hercegovine, u inicijativu
se do sada ukljucilo 11 gradova i op¢ina.

1.2. STAJE AKCIONI PLAN ENERGETSKI
ODRZIVOG RAZVOJA GRADA?

Potpisivanjem Sporazuma, gradonacelnici se obavezu-
junaizradu Akcionog plana energetski odrzivog razvo-
ja (eng. Sustainable Energy Action Plan — SEAP) koji tre-
ba biti dostavljen Evropskoj komisiji u periodu od jedne
godine. Akcioni plan predstavlja klju¢ni dokument koji
na bazi prikupljenih podataka o zate¢enom stanju daje
precizne i jasne smjernice za provedbu projekata i mje-
ra energetske efikasnosti i koristenja obnovljivih izvora
energije na nivou opcine, a koji ¢e rezultirati smanje-
njem emisije CO, za vide od 20% do 2020. godine.

Glavni ciljevi izrade i provodenja Akcionog plana su:

= Smanjiti emisije CO, iz svih sektora provodenjem
mjera energetske efikasnosti, koristenjem obnov-
ljivih izvora energije, upravljanjem potrosnjom,
edukacijom i drugim mjerama;

= U Sto vecoj mjeri doprinijeti sigurnosti i diversifika-
ciji energetske opskrbe grada;

= Smanjiti energetsku potrosnju u sektorima zgra-
darstva, transporta i javne rasvjete;

= Omoguciti transformaciju urbanog podruc¢ja u
ekoloski odrzZiva podrugja.

Akcioni plan se fokusira na postavljanje dugorocnih

energetskih sistema unutar lokalnih zajednica te daje

mjerljive ciljeve i rezultate vezane uz smanjenje po-

troSnje energije i emisija CO2.

Obaveze iz Akcionog plana odnose se na citavo po-
drucje opcine, kako javnog tako i privatnog sektora.
Plan definise aktivnosti u sektoru zgradarstva, tran-
sporta i javne rasvjete; ne ukljucuje sektor industrije,
bududi da sektor industrije nije u nadleznosti gradova

= Regularly reporting to local media about results of
the Action plan implementation;

= Informing citizens about possibilities and advan-
tages of using energy on more effective way;

= Organizing Energy days, in cooperation with Euro-
pean Commission and other interested parties;

= Participation and contribution to the annual Con-
ference of EU Mayors about energy sustainable Eu-
rope;

= Exchanging of experiences and knowledge with
other cities and municipalities.

By the end of May 2012, 3.350 cities and municipali-
ties from all over the Europe signed the agreement,
and interest in joining new cities increases. From an
cities and municipalities in Bosnia and Herzegovina,
11 cities and municipalities took a part in this initia-
tive, so far.

1.2. WHAT IS THE ACTION PLAN OF SUSTAINABLE
ENERGY CITY DEVELOPMENT?

By signing this agreement, mayors are committed to
create the Sustainable energy action plan, which has
to be delivered to the European Commission in one
year period. Action plan presents crucial documents,
which on the basis of collected data about existing
condition, gives precisely and clear directions for im-
plementation of energy efficiency projects and mea-
sures and using renewable energy sources on the mu-
nicipality level, and which will result with reduction of
CO, emissions for more than 20% by 2020.

Main objectives of creation and implementation of
the Action plan:

* Reduction of CO, emissions in all sectors by imple-
menting energy efficiency measures, using renew-
able energy sources, managing of consumption,
education and other measures;

= Contribute, as much as possible, to the safety and
diversification of city energy supply;

= Reduce energy consumption in sectors of building,
transport and public lightning;

= Provide transformation of urban areas in ecologi-
cal sustainable areas.

The Action plan is focused on setting long term ener-

gy systems within local communities, and gives mea-

surable objectives and results which are related to
reduction of energy consumption and CO, emissions.

Commitments from the Action plan refer to the entire

area of the municipality, both public and private sec-

tor. Plan defines activities in sectors of building, trans-



te je na njega tesko utjecati. Akcioni plan u svim svo-
jim segmentima treba biti usaglasen s institucional-
nim i zakonskim okvirima na EU, nacionalnom i lokal-
nom nivou te pokrivati period do 2020. godine.

U fazi implementacije pojedinih projekata, odnosno
aktivnosti, Opcina ¢e Evropskoj komisiji podnositi
periodi¢ne izvjestaje o implementaciji i napretku u
ostvarivanju zadatih ciljeva, za $to je razvijen i pose-
ban obrazac za izvjeStavanje.

Akcioni plan je klju¢ni dokument Sporazuma grado-
nacelnika koji prezentuje nacin na koji ¢e lokalne vlasti
ispuniti obaveze preuzete njegovim potpisivanjem do
2020. godine. U planu se koriste rezultati Referentnog
inventara emisija sa ciljem identifikacije najznacajnijih

industry, because it isn't in jurisdiction of the cities,
and it is difficult to act on it. In all of its segments, the
Action plan has to be in compliance with institutional
and legal framework of the EU, national and local level
and has to cover the period until 2020.

In phase of project or activities implementation, Mu-
nicipality will submit a periodical reports aboutimple-
mentation and progress in accomplishment of given
objectives, for which purpose special reporting form
is developed.

Action plan is crucial document of Covenant of May-
ors, which presents way of how local authorities will
fulfill commitments taken with singing, by 2020. For
purpose of identificating of most important areas in
which is possible to take concrete ac-

podrucja u kojima je moguce poduzeti

konkretne akcije i koja daju najvise po- | ¢
tencijala za dostizanje ciljane redukcije 4 s
CO2. Plan definise konkretne mjere re- b
dukcije, kao i vremenske okvire i odgo-
vornosti, sto ¢e dugoro¢nu strategiju
pretvoriti u konkretne provodive aktiv-
nosti.

Evropska komisija je izradila Priru¢nik
za izradu Akcionog plana energetski
odrzivog razvoja grada u cilju olaksa-
vanja njegove primjene i provedbe lo-
kalnim vlastima te uporedivanja posti-
gnutih rezultata medu evropskim gra-
dovima. Ovaj Akcioni plan je uraden u
skladu sa Priru¢nikom.

Slika 1.1. Akcioni plan Op¢ine je

‘ How to develop
a Sustainable Energy
Action Plan ,

HOW TO DEVELOP A BUSTAIMARL

tivities and which have most potentials
to achieve targeted CO, reduction, re-
sults of baseline emission inventory
are used in plan. Plan defines concrete
measures for reduction, as well as time
frames and responsibilities, which will
provide that long term strategy, be-
come concrete feasible activity.

European Commission has created the
Manual for creating Sustainable Ener-
gy Action Plan, in order to make an it’s
application easier, and to implement
the same to the local authorities and
to compare the results between Euro-
pean cities. This Action Plan is created
according to that Manual.

ACTION PLAN [SEAP) - G

izraden prema Priru¢niku Evropske
komisije / Figure 1.1. Municipalities’
Action plan is done in accordance to
European Commision Manual

Akcioni plan energetski odrzivog razvoja (SEAP)

Sustainable Energy Action Plan (SEAP)




METODOLOGIJA IZRADE AKCIONOG PLANA

ENERGETSKI ODRZIVOG RAZVOJA OPCINE ZENICA
METHODOLOGY OF THE ACTION PLAN FOR SUSTAINABLE
ENERGY DEVELOPMENT OF ZENICA MUNICIPALITY

2.1. PROCES IZRADE, PROVODENJA | PRACENJA
AKCIONOG PLANA

Proces izrade, provodenja i pracenja Akcionog plana
energetski odrzivog razvoja (u daljnjem tekstu Pro-
ces) nacelno se moze podijeliti u 6 glavnih koraka (sli-
ka2.1.):

1. Pripremne radnje za pokretanje Procesa (politi¢-
ka volja, koordinacija, strucni resursi, stakehol-
deriidr.);

2. lzrada Akcionog plana;

3. Prihvacanje Akcionog plana kao sluzbenog do-
kumenta Opcine;

4. Provodenje identifikovanih mjera i aktivnosti
prema Planu prioritetnih mjera i aktivnosti u
skladu s definisanim rasporedom i vremenskim
okvirom;

5. Pracenje i kontrola provodenja identifikovanih
mjera prema Planu prioritetnih mjera i aktivno-
sti;

6. Priprema izvjestaja o realizovanim projektima iz
Plana prioritetnih mjera i aktivnosti u vremen-
skim razdobljima od 2 godine.

Unutar 6 glavnih koraka, veliki je broj aktivnosti koje
trebaju biti provedene za uspjesnu realizaciju Procesa.

2.1. PROCESS OF DESIGNING, IMPLEMENTING
AND MONITORING OF ACTION PLAN

The process of designing, implementing and monitor-
ing Action Plan for sustainable energy development
(hereinafter the Process) generally can be divided into
6 major steps (Figure 2.1.):

1. Preparatory activities for initiation of the Process
(political will, coordination, expert resources,
stakeholders, etc.);

2. Creation of the Action Plan;

3. Acceptance of the Action Plan as official docu-
ment in Municipality.

4. Implementation of identified measures and ac-
tions under the Plan of priority measures and ac-
tivities in accordance with defined schedule and
time frame;

5. Monitoring and control of identified measures
implementation by the Plan of priority measures
and activities;

6. Preparation of reports on realized projects in the
Plan of priority measures and activities for a pe-
riod of 2 years.

Within 6 major steps, a large number of activities
should be carried out for the successful implementa-
tion of the Process.

Akcioni plan energetski odrzivog razvoja (SEAP)
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2010
Pripremna faza
Preparatory phase

Izrada SEAP-a
Creation of SEAP

Prihvacanje SEAP-a
Acceptance of SEAP

Provodenje mjera
Implementation of measures

Pracenje i kontrola
Monitoring and control

Priprema izvjestaja
Preparation of reports :

2011 2012 2013

29.12.2010.

Pristupanje Sporazumu

gradonacelnika

Accession to the Covenant of

Mayors

29.12.2011.
Usvajanje Akcionog plana na
sjednici Vije¢a Opcine Zenica

Adoption of the Action Plan
by the Council of the Zenica
Municipality

Slika 2.1. Vremensko trajanje i glavni koraci Procesa izrade, provodenja i pracenja Akcionog plana / Figure 2.1. Duration and the main
steps of the creation, implementation and monitoring process of the Action Plan

2.1.1. Pripremna faza

Pripremna faza se sastojala iz nekoliko koraka:

KORAK 1.  Osigurana je podrska Nacelnika i Vijeca

Opcine;

KORAK 2.  Pristupanje Sporazumu gradonacelnika;

KORAK 3.  Osiguranje ljudskih potencijala i potreb-
nih finansijskih sredstava;

KORAK 4. Imenovanje koordinatora iz opcinske
uprave;

KORAK5. Formiranje radne grupe;

KORAK 6.  Formiranje radnih podgrupa (identifiko-
vanje i ukljucenje sto veceg broja “stake-
holdera” u Proces);

KORAK 7. Osnivanje tijela za provodenje Akcionog
plana;

KORAK 8. Organizovanje treninga za radne grupe.

Osnovna aktivnost pripremne faze Procesa bila je
postizanje politicke volje za njegovo pokretanje i
realizaciju. Za uspjesnu realizaciju Procesa od velike
je vaznosti bilo osigurati podrsku Nacelnika i Vijeca
Opcine.

Pristupanje Sporazumu gradonacelnika pokazuje po-
zitivno stajaliste opcinske uprave za odrziv energetski

Akcioni plan energetski odrzivog razvoja (SEAP)

2.1.1. Preparatory phase

Preparatory phase included following steps:

STEP 1. The support of the Mayor and Council of

the Municipality was secured;

STEP 2. Accession to the Covenant of Mayors;

STEP 3. Ensuring required human and financial
resources;

STEP 4. Nomination of the Coordinator from Mu-
nicipal administration;

STEP 5. Forming Work a Group;

STEP 6. Formign a sub work a groups (identifica-
tion and engaging a greater number of
stakeholders in the process);

STEP 7. Establishing bodies for Action plan im-
plementation;

STEP 8. Organizing trainings for work groups.

Basic activity of the preparatory phase of the Process
was assuring a certain level of political will for its initi-
ation and realization. Assuring a support from Mayor
and from Municipality Council was from great impor-
tance to successfully realize the activities.

Accession to the Covenant of Mayors shows positive
attitude of the municipal administration for sustain-

Sustainable Energy Action Plan (SEAP)




razvoj opcine, ali je samo prvi korak u pravom smjeru.
Vazno je da ga slijede drugi koraci, od kojih su medu
glavnima osiguranje ljudskih potencijala i potrebnih
finansijskih sredstava. Vodedi ljudi opcinske uprave
su od samog potpisivanja Sporazuma gradonacelnika
biti sastavni dio Procesa. Oni su ti koji su dali podrsku
svim fazama Procesa, jer je samo uz njihovu punu po-
drsku bila mogucéa njegova uspjesna realizacija.

Bez njihovog aktivnog uklju¢enja od samog pocetka
Procesa, ne bi bila moguca realizacija Akcionog pla-
na, prvenstveno $to samo opcinska uprava moze re-
alizovati zadatke koji slijede nakon izrade Akcionog
plana, a to su:

= Uspjesno integrisati ciljeve i mjere Akcionog pla-
na u razvojnu strategiju opcine;

= Osigurati stru¢ni kadar za provodenje identifiko-
vanih mjera energetske efikasnosti i obnovljivih
izvora energije;

= Osigurati finansijska sredstva za provodenje mje-
ra;

= Podupirati kontinuirano provodenje mjera kroz
¢itavo razdoblje provodenja Akcionog plana do
2020. godine;

= Osigurati pracenje i izvjestavanje o dinamici pro-
vodenja plana do 2020. godine;

= Kontinuirano informisati gradane o provodenju
Akcionog plana;

= QOsigurati uCestvovanje stakeholdera i gradana u
Citavom procesu od izrade do pracenja provode-
nja Akcionog plana;

= Ukljuciti se u mrezu gradova potpisnika Spora-
zuma gradonacelnika u cilju kontinuirane raz-
mjene pozitivnih iskustava i zajednicke sinergije
u izgradnji energetski odrzivih urbanih podruc¢ja
Evrope.

Korist od uspjesno provedenog Procesa izrade, provo-
denja i prac¢enja Akcionog plana je visestruka za opci-
nu i njene gradane, ali i za jacanje politicke mo¢i op-
¢inske uprave koja je uspjeSnom realizacijom ¢itavog
Procesa postigla slijedece:

= Pokazala svoju opredijeljenost za energetski odr-
Ziv razvoj opdcine na principima zastite okolisa,
energetske efikasnosti i obnovljivih izvora;

= Postavila temelje energetski odrzivom razvoju op-
¢ine;

= Pokrenula nove finansijske mehanizme za pokre-
tanje i provodenje mjera energetske efikasnosti i
koriStenja obnovljivih izvora energije;

Akcioni plan energetski odrzivog razvoja (SEAP)

able energy development of the Municipality, but it is
only the first step in the right direction. It is important
to follow other steps, some of which are ensuring hu-
man resources and the necessary financial resources.
The people leading the administration were an integral
part of the process, ever since the Covenant of Mayors
signing happened. They were the ones, who gave full
support to all phases in the Process, and only with their
full support a successful realization was possible.

Without their active involvement from the very begin-
ning, the realization of Action Plan would not be pos-
sible, first of all because only the administration can
realize the tasks that follow after completing Action
Plan, and those are:

= Successfully integrate the objectives and measures
of the Action Plan in the development strategy of
the Municipality;

= Provide qualified personnel for the implementa-
tion of identified energy efficiency measures and
renewable energy sources;

= Secure financial resources for the implementation
of the measures;

= Support continued implementation of measures
through the entire period of implementation of
the Action Plan until 2020;

= Ensure monitoring and reporting about dynamics
of the plan implementation by 2020;

= Continuously inform the public about the imple-
mentation of the Action Plan;

= Ensure the participation of citizens and stakehold-
ers in the entire process from creation to process
of monitoring the implementation of Action Plan;

= Get involved in to network of Covenant signato-
ries for the ongoing exchange of best practice and
shared synergies in the construction of sustainable
energy in urban areas of Europe.

The benefit from successfully implementation of De-
sign process, Process of implementation and Monitor-
ing process of Action Plan is multiple for Municipality
and citizens, as well as for strengthening municipal
administration, which has, through successful realiza-
tion of entire Process, succeed following:

= Showed their dedication for Municipality sustain-
able energy development on principles of environ-
ment protection, energy efficiency and renewable
energy sources;

= Set the grounds for Municipality energy sustain-
able development;

= |nitiated new financial mechanisms for starting
and conducting measures of energy efficiency and
usage of renewable energy sources;

Sustainable Energy Action Plan (SEAP)




= QOsigurala dugoro¢no sigurno energetsko snabdi-
jevanje opcine;

= Povecala kvalitet Zivota svojih gradana (poboljsala
kvalitet zraka, smanjila prometna zagusenjaii sl.).

Proces je zapocet imenovanjem koordinatora iz op-
¢inske uprave, ovlastenog za donosenje svih vaznih
odluka tokom izrade, implementacije i pra¢enja Pla-
na. Evropska komisija predlozila je da svi veci gradovi
osnuju Odjel za provodenje Akcionog plana. Koor-
dinator Procesa treba da koordinise radni tim koji je
formiran tako da obuhvata sve sektore od primarnog
znacaja za opcinu. Prema tome, radni tim je formiran
imenovanjem odgovornih osoba za sve sektore obu-
hvacene Akcionim planom, a to su:

Infrastruktura;

Saobracaj;

Zgradarstvo i prostorno planiranje;

Obnoviljivi izvori energije;

Elektri¢na energija (proizvodnja, distribucija, po-
trosnja);

Sumarstvo i poljoprivreda;

Finansije;

8. Javna kampanja.

vk W=

N o

Pored navedenih, imenovana je kontakt osoba za Co-
venant of Mayors.

Nakon formiranja radne grupe, formirane su radne
podgrupe u skladu sa definisanim sektorima u Akci-
onom planu a prema metodologiji Sporazuma grado-
nacelnika. Osobe prethodno imenovane po sektorima
u radnoj grupi su podijeljene prema stru¢nosti na ma-
nje radne podgrupe te je za svaku radnu podgrupu
imenovana odgovorna osoba.

Kako od uspjeSne izrade i provodenja Akcionog
plana koristi na izravan ili neizravan nacin imaju svi
gradani koji ¢e preko predstavnika raznih interesnih
grupa (stakeholdera) ucestvovati u svim fazama re-
alizacije, identifikacija stakeholdera treba da slijedi
specifikaciju njihovih konkretnih uloga i zadataka
u Procesu izrade, provodenja i pracenja Akcionog
plana. U¢estvovanje sto veceg broja stakeholdera je
pocetni korak u procesu promjene energetskih sta-
vova i ponasanja gradana. Potpisivanjem Sporazuma
gradonacelnika, Op¢ina se obavezala na ukljucivanje
gradana u izradu i provodenje Akcionog plana. Pre-
ma tome, stakeholderi u izradi i provodenju Akcio-
nog plana su svi oni:

= ¢iji su interesi na bilo koji nacin povezani s Akcio-
nim planom;

= Cije aktivnosti utjecu na Akcioni plan na bilo koji
nacin;

= Assured long term stabile energy supplying of Mu-
nicipality;

= Raised life quality of their citizens (increased air
quality, decreased transport pollution ect.)

Process has been started with selection and nomina-
tion of coordinator from Municipal administration,
authorized to make all important decisions during
creation, implementation and monitoring of the Plan.
European Commission has suggested that all big cit-
ies should establish a Department for Action plan im-
plementation. Process coordinator has to coordinate
work group which is formed to cover all sectors of
primary significance for Municipality. Therefore, work
group is formed by appointing responsible persons
for all sectors that are covered by Action plan, and
those are:

Infrastructure;

Transportation;

Buildings and Urban Planning;

Renewable energy sources;

Electrical energy (production, distribution, con-
sumption);

Forestry and agriculture;

Finance;

8.  Public campaigns.

vk wnN o=

N o

Among previously mentioned, a contact person has
been appointed to correspond with Covenant of May-
ors. After forming work group, subgroups have been
formed, in accordance with defined sectors in Action
plan and by Covenant of Mayors methodology. Previ-
ously appointed persons have been allocated by sec-
tors within work group by their expertise to smaller
work subgroups that means that each subgroup got
an appointed responsible person.

Benefits from successful creation and implementation
of Action plan share all citizens in direct or indirect
way, which should, trough representatives of differ-
ent interest groups (stakeholders), participate in all
phases of realization. Identification of stakeholders
has to follow specification of their specific roles and
tasks in Process of creation, implementation and mon-
itoring of Action plan. Involvement of greater number
of stakeholders is initial step in process of changing
energy attitudes and behaviors of citizens. By signing
Covenant of Mayor, Municipality has obliged to in-
clude citizens in creation and implementation of Ac-
tion plan. Therefore, stakeholders that are included in
creation and implementation of Action plan are those:

= whose interest are connected to Action plan in any
way;
= whose activities influence Action plan in any way;



= (¢ije su vlasnistvo, pristup informacijama, izvori,
stru¢nost i dr. potrebni za uspjesnu izradu i provo-
denje Akcionog plana.

2.1.2. Izrada Akcionog plana energetski
odrzivog razvoja

Izrada Akcionog plana sadrzavala je 10 glavnih aktiv-
nosti:

1. lIzbor referentne godine i odredivanje vremen-
skog okvira provodenja Akcionog plana;

2. Klasifikacija sektora energetske potrosnje na na
nivou opcine;

3. Analiza energetske potrosnje po sektorima;

4. Odredivanje prioritetnih sektora djelovanja pre-
ma rezultatima analize energetske potrosnje;

5. Izrada Referentnog inventara emisija CO_;

6. Izrada Plana prioritetnih aktivnosti i mjera za po-
stizanje zacrtanih ciljeva smanjenja emisija CO
do 2020. godine;

7. Odredivanje dinamike provodenja Plana priori-
tetnih aktivnosti i mjera;

8. Odredivanje mehanizama finansiranja za provo-
denje Plana prioritetnih aktivnosti i mjera;

9. Utvrdivanje zakonodavnog okvira za provodenje
Plana prioritetnih aktivnosti i mjera;

10. Postavljanje ciljeva smanjenja energetske po-
trodnje i pripadajucih emisija CO,.

2

Prva aktivnost u izradi Akcionog plana bila je odredi-
vanje vremenskog okvira provodenja, odnosno izbor
referentne godine za koju je izraden Referentni inven-
tar emisija CO,. Vremenski okvir provodenja Akcionog
plana cini razdoblje od referentne do 2020. godine. Za
to vremensko razdoblje je pripremljen Plan prioritet-
nih aktivnosti i mjera ¢ija ¢e implementacija rezultirati
ostvarenjem postavljenih ciljeva smanjenja emisija
CO,. Preporuka je za referentnu odabrati najraniju
godinu za koju su potrebni podaci dostupni. Op¢ina
Zenica je kao referentnu godinu odabrala 2006. godi-
nu, a kao kriterij za odabir uzeta je u obzir baza raspo-
lozivih podataka, te realno energetsko stanje opcine,
s obzirom da je u periodu od 1990. godine do 2000.
godine BiH prosla kroz ogromne socijalne, infrastruk-
turalne i energetske promjene.

Klju¢ni element Akcionog plana je postavljanje cilja
smanjenja emisija CO, na nivou opcine do 2020. go-
dine. Nadalje, Akcioni plan treba postaviti ciljeve sma-
njenja emisija CO, po pojedinim sektorima i podsek-
torima energetske potrosnje na podru¢ju opcine.

U cilju postavljanja realnih ciljeva ustede energije i
smanjenja CO, do 2020. godine, vazno je prikupiti
kvalitetne podatke o energetskoj situaciji i potros-

= whose ownership, access to information, resour-
ces, expertise and similar are needed for successful
creation and implementation of Action plan.

2.1.2. Sustainable Energy
Action Plan development

Action plan development included 10 main activities:

1. Baseline year selection and determination of
time frame for Action plan implementation;

2. Classification of energy consumption sectors on
municipal level;

3. Energy consumption analysis by sectors;

4. Determining priority sectors of acting based on
energy consumption analysis results;

5. CO, baseline emission inventory development;

6. Plan of priority actions and measures develop-
ment for achieving intended goals of CO, emis-
sion reduction by 2020.

7. Determining the dynamics of implementation of
the Plan of priority actions and measures;

8. Determining the funding mechanisms for the
implementation of the Plan of activities and
measures;

9. Establishing a legal framework for the imple-
mentation of the Plan of activities and measures;

10. Setting goals to reduce energy consumption and
associated CO, emissions.

The first activity in the development of the Action
Plan was to determine the time frame of implemen-
tation, more specific, the selection of the baseline
year for CO, emissions baseline inventory. Time-
frame for Action Plan implementation is the period
from baseline year to 2020. During that period a Plan
for priority actions and measures was made, whose
implementation will result in achieving the goals
of reducing CO, emissions. The recommendation is
for the baseline year to choose the earliest year for
which the required data are available. Zenica mu-
nicipality has chosen 2006 as baseline year, and as a
criterion for selection available data bases were tak-
en into account, as well as real municipalities energy
state, given that BH has undergone enormous social,
infrastructural and energy changes in the period
since 1990 to 2000.

A key element of the Action Plan is to set the goal
of reducing CO, emissions at the municipal level by
2020. Furthermore, the Action plan should set targets
to reduce CO, emissions by sectors and sub-sectors of
energy consumption in the Municipality.

In order to set realistic goals of saving energy and re-
ducing CO, emissions by 2020, it is important to col-



nji energije za referentnu godinu, pri ¢emu je prvi
korak klasifikacija sektora energetske potrosnje u
opcini.

U skladu s preporukama Evropske komisije, sektori
energetske potroSnje opcine Zenica podijeljeni su na
tri osnovna sektora:

= Zgradarstvo;

= Saobracaj;

= Javna rasvjeta.

Sektor zgradarstva se dijeli na tri podsektora:

= Zgrade javne namjene u vlasnistvu/nadleznosti
Op¢ine Zenica;

= Zgrade javne namjene koje nisu u vlasnistvu/nad-
leZznosti Opcine Zenica;

= Zgrade namijenjene za stanovanje na podrucju
ocine Zenica.

Sektor saobracaja sadrzi tri podsektora:

= Vozni park u vlasnistvu Opcine;
= Vozila javnog prevoza na podrucju opcine;
= Privatna i komercijalna vozila.

Sektor javne rasvjete Cini elektri¢cna mreza javne ra-
svjete na podrucju opcine.

Klju¢ni korak za analizu energetske potrosnje sektora
i njihovih podsektora bio je prikupljanje kvalitetnih
podataka.

Za sve podsektore u zgradarstvu opcine, za referen-
tnu godinu trebalo je prikupiti podatke o:

= broju i karakteristikama gradevina;

= potrosnji elektri¢ne energije;

= potrosnji toplotne energije iz daljinskog sistema
grijanja;

= potrosnji toplotne energije iz individualnog siste-
ma grijanja.

Potrebni podaci za analizu energetske potrosnje sao-
bracaja u opdini u referentnoj godini su:

= struktura voznog parka u vlasnistvu Opcine prema
koris¢enom gorivu;

= struktura i karakteristike javnog prevoza na po-
drucju opdine;

= brojistruktura registrovanih privatnih i komercijal-
nih vozila;

= potrosnja raznih vrsta goriva voznog parka u vla-
snistvu Opcine;

* podjelaipotrosnjaraznih vrsta goriva za autobusni
prevoz na podrucju opdcine.

Akcioni plan energetski odrzivog razvoja (SEAP)

lect high quality data on the energy situation and en-
ergy consumption for the baseline year, with the first
step of classification the sectors of energy consump-
tion in the Municipality.

In accordance with the recommendations of the Euro-
pean Commission, the sectors of energy consumption in
Zenica Municipality are divided into three main sectors:

= Building;
= Transport;
= Public lighting.

Building sector is divided into three subsectors:

= Public buildings owned/in jurisdiction of Zenica
municipality;

= Public buildings not owned/in jurisdiction of Zen-
ica municipality;

= Residential buildings in Zenica municipality.

Transport sector has three subsectors:

= Vehicle fleet owned by Municipality;
= Public transport vehicles in the Municipality;
=  Private and commercial vehicles.

Lighting sector is street lighting electric grid in the
Municipality.

A key step in the analysis of energy consumption sec-
tors and their subsectors was to collect quality data.

For all subsectors within buildings sector in the area
of the Municipality, following data for the baseline
year were necessary to collect:

= number and characteristics of buildings;

= electric energy consumption;

= consumption of thermal energy from district heat-
ing system;

= consumption of thermal energy from individual
heating system;

Needed data for municipal transport energy con-
sumption analysis in the baseline year are:

= structure of the vehicle fleet owned by the Munici-
pality based on fuel consumption;

= structure and characteristics of public transport in
the Municipality;

= the number and structure of registered private and
commercial vehicles;

= the vehicle fleet consumption of various types of
fuel owned by the Municipality;

= distribution and consumption of various types of
fuel for bus transport in the Municipality.
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Na osnovu broja i strukture registrovanih privatnih i
komercijalnih vozila je procijenjena predena kilome-
traza i pripadajuca potrosSnja raznih vrsta goriva.

Potrebni podaci za analizu potro3nje energije u javnoj
rasvjeti opcine su:

= struktura i karakteristike mreZe javne rasvjete (broj
svjetiljki, tip i karakteristike, udaljenost izmedu ra-
svjetnih stupova i dr.);

= potrosSnja elektri¢ne energije.

Prema rezultatima provedenih energetskih analiza,
odredeni su prioritetni sektori djelovanja kojima je
posvecena posebna paznja u Citavom Procesu izrade,
provodenja i pracenja Akcionog plana.

Kako su za uspjesnu analizu energetske potrodnje ra-
znih sektora i podsektora preduvjet kvalitetni podaci,
a njezini rezultati su ulazni podaci za izradu Referen-
tnog inventara emisija CO,, sistematsko prikupljanje i
obrada prikupljenih podataka jedna je od najvaznijih
aktivnosti prilikom izrade Akcionog plana.

Slijede¢a vazna aktivnost unutar Akcijskog plana je
bila izrada Referentnog inventara emisija CO, koja je
za opdine izradena prema IPCC protokolu. IPCC pro-
tokol za odredivanje emisija onecis¢ujuc¢ih materija u
atmosferu je protokol Meduvladinog tijela za klimat-
ske promjene (Intergovernmental Panel on Climate
Change - IPCC) kao izvrSnog tijela Programa za okoli$
Ujedinjenih naroda (United Nations Environment Pro-
gramme - UNEP) i Svjetske meteoroloske organizacije
(WMO) u provodenju Okvirne konvencije Ujedinjenih
naroda o promjeni klime (United Nation Framework
Convention on Climate Change - UNFCCC).

Na osnovu podataka o emisijama CO, za razlicite sek-
tore i podsektore energetske potrosnje opcine, anali-
ze energetske situacije u referentnoj godini, energet-
skih bilansi za nekoliko posljednjih godina, prognoza
energetske potrosSnje u vremenskom razdoblju do
2020. godine kao i brojnih drugih relevantnih faktora
(Urbanisti¢ki plan Op¢ine, Razvojna strategija i dr.) -
identifikuju se mjere i aktivnosti energetske efikasno-
stiiobnovljivih izvora energije koje ¢ine Plan prioritet-
nih mjera i aktivnosti (u daljnjem tekstu Plan).

Za identifikovane mjere i aktivnosti, ¢ije provodenje
do 2020. godine moze rezultovati velikim smanjenjem
emisija CO, uz zadovoljavajuce ekonomsko-energet-
ske parametre, u Planu su odredeni:

= potencijali energetskih usteda do 2020. godine;

= vremenski okvir i dinamika provodenja;

=  mogucnosti finansiranja;

= investicijski troSkovi provodenja;

* potencijali smanjenja emisija CO, do 2020. godine.

Based on number and structure of registered private
and commercial vehicles, a driven mileage is estimat-
ed as well as corresponding consumption of various
types of fuel.

Necessary data for analysis of energy consumption in
public lighting, in Municipality, are:

= structure and characteristics of public lighting grid
(number of lamps, type and characteristics, the
distance between lighting poles, etc.)

= electric energy consumption.

Based on results from conducted energy analysis, pri-
ority sectors of acting are determined, which have a
special dedicated part in whole process of develop-
ment.

Systematic data collection and collected data analysis
is one of crucial activity in phase of Action plan de-
velopment, because quality data are prerequisite for
successful analysis of energy consumption of differ-
ent sectors and subsectors, and their results are entry
data for creating CO, baseline emission inventory.

Next important Action plan activity was develop-
ment CO, baseline emission inventory, which has
been made upon IPCC protocol. IPCC protocol for
determining pollution substances emission into at-
mosphere is protocol of Intergovernmental Panel on
Climate Change as implementing body of United Na-
tions Environment Programme - UNEP and World Me-
teorological Organization WMO in conducting United
Nation Framework Convention on Climate Change -
UNFCCQ).

Based on data about CO, emission for different sec-
tors and subsectors of municipal energy consump-
tion, analysis of energy situation in baseline year, en-
ergy balance for last few years, energy consumption
prediction up to 2020 are identified, as many other
relevant factors (Urban development plan of the Mu-
nicipality, Development strategy and similar) - mea-
sures and activities of energy efficiency and renew-
able sources, which further on makes a Plan of activity
(hereinafter Plan).

For identified measures and actions whose imple-
mentation by 2020 can result in a huge CO, emissions
reduction, with satisfactory economic-energy param-
eters in the Plan, following is defined:

= potential energy savings by 2020;

= the timing and dynamics of implementation;
= funding opportunities;

= investment costs of implementation;

* potential CO, emissions reduction by 2020.



Vazna aktivnost Akcionog plana je i utvrdivanje zako-
nodavnog okvira. Sve predloZzene mjere i aktivnosti
trebaju biti u skladu s relevantnom legislativom na
nivou opcine, BiH i Evropske unije. Posljednji korak u
izradi Akcionog plana je na osnovu svih provedenih
aktivnosti, postaviti realan cilj smanjenja emisija CO
do 2020. godine u opdini.
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2.1.3. Usvajanje Akcionog plana kao
provedbenog dokumenta Opcine

Usvajanje Akcionog plana kao sluzbenog dokumenta
Opcine je klju¢ni element za njegovu implementaciju
i, u konacnici, ostvarenje cilja smanjenja emisija CO,
do 2020. godine. Iz tog je razloga, s jedne strane, vaz-
no da su vodedi ljudi op¢inske uprave ukljuceni u pro-
ces izrade, provodenja i prac¢enja Akcionog plana od
samog pocetka, a s druge, da se, kao jedan od prvih
koraka, uspostavi Savjetodavna grupa za energetsku
efikasnost i klimatske promjene kao krovno tijelo koje
Ce pratiti i evaluirati Citav proces. Vijece opcine Zenica
je tijelo koje uz stru¢nu pomo¢ Savjetodavne grupe
prihvata i usvaja Akcioni plan kao stru¢no kvalitetan i
provodljiv dokument.

2.1.4. Provodenje Plana prioritetnih mjera i
aktivnosti za opéinu

Faza izrade Akcionog plana zavrsava izradom Plana
prioritetnih mjera i aktivnosti koji sadrzi identifikova-
ne mjere energetske efikasnosti, prijedlog rasporeda
provodenja, vremenski okvir i dinamiku provodenja,
te potencijale energetskih usteda i pripadajuc¢ih sma-
njenja emisija CO.,.

Prihvacanjem Akcionog plana kao zvani¢nog doku-
menta Opcine, sluzbeno kre¢e njegovo provodenje,
sto je vrlo slozena zadacda zavisna o brojnim privred-
nim, socijalnim, drustvenim, ekonomskim i tehni¢kim
faktorima, a cija ¢e uspjedna realizacija zahtijevati po-
sebno dobru organizaciju i saradnju izmedu brojnih
stakeholdera na podru¢ju opcine.

Prvi korak provodenja Akcionog plana je osnivanje
Radne grupe za provodenje Akcionog plana (u dalj-
njem tekstu Radna grupa) i imenovanje njezinog
vode. Osnovni zadatak Radne grupe je koordinacija
cijelog procesa provodenja Akcionog plana.

Prvi preduvjet uspjesne koordinacije je priprema i
provodenje efikasne komunikacijske strategije na dva
nivoa. Na prvom nivou treba osigurati kontinuirani
protok informacija i komunikaciju izmedu op¢inskih

An important activity of the Action Plan is to determine
the legislative framework. All proposed measures and
actions should be in accordance with the relevant leg-
islation at the municipal, BH and the European Union
level. The last step in the preparation of the Action Plan
is to set realistic goals to reduce CO, emissions by 2020
in the Municipality, based on all implemented activities.

2.1.3. Adoption of the Action plan as the
implementing document of the Municipality

Adoption of the Action plan as an official document
of the Municipality is a key element for its implemen-
tation and, ultimately, to achieve the goal of reducing
CO2 emissions by 2020. For this reason, on the one
hand, it's important that the leaders of the administra-
tion are involved in the process of developing, imple-
menting and monitoring of the Action plan from the
start, and on the other hand, as a first step, to esta-
blish Advisory Group of Energy Efficiency and Climate
changes as an umbrella body that will monitor and
evaluate the whole process. Zenica Municipality Co-
uncil is a body with expert assistance from Advisory
Group, which accepts and adopts the Action Plan as a
professional, quality and enforceable document.

2.1.4. Implementation of municipalities Plan of
priority measures and activities

Phase of the creation of the Action Plan ends by the
preparation of the Plan of priority measures and ac-
tivities that includes the identified energy efficiency
measures, proposed implementation schedules, the
timing and dynamics of implementation, and the po-
tential energy savings and associated CO, emissions
reductions.

By adopting the Action plan as an official document
of the Municipality, officially starts its implementation,
which is a very complex task depending on a number
of economic, social, and technical factors, and which
will require the successful implementation especially
good organization and cooperation between the nu-
merous stakeholders in the Municipality.

The first step of the Action plan implementation is es-
tablishing Work Group for implementation of the Ac-
tion plan (hereinafter Work Group) and the appoint-
ment of its leaders. The main task of the Work Group
is to coordinate the whole process of Action Plan im-
plementation.

The first prerequisite to successfully coordinate the
preparation and implementation is effective com-
munication strategies on two levels. The first level



odjela, zavoda i sluzbi, odnosno svih osoba ukljuce-
nih u provodece projekte energetske efikasnosti te
odgovornih za njihovu realizaciju u skladu s Planom
(projektanti, gradevinci i dr.). Na drugom nivou raz-
mjenjuju se informacije s gradanima i stakeholderima
o svim aktivnostima u sklopu provodenja Plana. Od
velike je vaznosti za uspjesno provodenje Akcionog
plana dobra komunikacija, uz odgovarajuce iskustvo i
stru¢nost ¢lanova Radne grupe.

2.1.5. Pracenje i kontrola provodenja
Akcionog plana

Faza pracenja i kontrole provodenja Akcionog plana
treba se istovremeno odvijati na nekoliko nivoa:

= pracenje dinamike provodenja konkretnih mjera
energetske efikasnosti prema Planu prioritetnih
mjera i aktivnosti;

= pracenje uspjeSnosti provodenja projekata prema
Planu;

= pracenjeikontrola postavljenih ciljeva energetskih
usteda za svaku pojedinu mjeru unutar Plana;

= pracenje i kontrola postignutih smanjenja emisija
CO, za svaku mjeru prema Planu.

Pracenje dinamike i uspjeSnosti provodenja Plana
prioritetnih mjera i aktivnosti vriit ¢e Savjetodavna
grupa za energetsku efikasnost i klimatske promjene,
koja moze, ukoliko se pokaze potreba zbog obima po-
sla, osnovati Nadzornu grupu za pracenje i kontrolu
provodenja Akcionog plana.

Jedini nacin uspjesnog pracenja postignutih usteda
u razli¢itim sektorima i njihovim podsektorima, kao i
zadovoljavanja postavljenih ciljeva smanjenja emisi-
ja CO,, kako za pojedinu mjeru tako i za provodenje
Plana u cjelini, je izrada novog Registra emisija CO,
za opcinu. Prema preporukama Evropske komisije,
najbolji bi se rezultati cjelokupnog Procesa izrade,
provodenja i pra¢enja Akcionog plana postigli izra-
dom novog Registra emisija CO, svake dvije godine,
pri ¢emu je vazno da je metodologija njegove izrade
identi¢na metodologiji prema kojoj je izraden Refe-
rentni registar emisija CO, za referentnu godinu. Je-
dino jednake metodologije izrade registra omogu-
¢avaju njihovu usporedbu i, u konacnici, odgovor na
pitanje da li su postavljeni ciljevi smanjenja emisija
CO, zadovoljeni. Jo3 bi se bolji rezultati postigli da
izradu novog registra prati i izrada novog Akcionog
plana koji bi sadrzavao analizu postignutih rezulta-

Akcioni plan energetski odrzivog razvoja (SEAP)

should ensure a continuous flow of information and
communication between municipal departments, of-
fices and agencies, that means all persons involved in
implementation the project of energy efficiency and
those which are responsible for their implementation
in accordance with the Plan (designers, builders, etc.).
At another level information should be exchanged
with citizens and stakeholders on all activities within
the implementation of the Plan. Of great importance
for the successful implementation of the Action Plan
is good communication, with appropriate experience
and expertise of the Work Group members.

2.1.5. Monitoring and control of Action plan
implementation

Phase of monitoring and control of Action plan imple-
mentation should take place simultaneously in sever-
al levels:

= monitoring of direct energy efficient measures
implementation according to the Plan of priority
measures and activities

= monitoring of project implementation perfor-
mance according to the Plan;

= monitoring and control of set energy savings goals
for every individual measure within the Plan;

* monitoring and control of achieved CO, emission
reduction for every measure according to the Plan.

Monitoring of dynamics and implementation perfor-
mance of Priority measures and activities plan will
be done by Advisory group for energy efficiency and
climate change, which can, if the situation requires,
establish a Monitoring group for monitoring and con-
trol of Action plan implementation.

The only way to successfully monitor achieved sav-
ings in different sectors and their subsectors, as well
as gratification of set goals for CO, emission reduction
for individual measure such as for implementation of
the Plan in general is creation of new CO, emission in-
ventory for the Municipality. By recommendation of
the European Commission, the best results of overall
Process of development, implementation and moni-
toring of Action plan would be achieved by creating
a CO, emission inventory every 2 year, whereby the
most important thing is to use the same methodol-
ogy for inventory development such as one used to
create a baseline emission inventory. Only the equal
methodology for registry creation assures their com-
parison, and in final, answer to the question, are the
set goals of CO, emission reduction satisfied. Even
better results would be achieved, if creation of new

Sustainable Energy Action Plan (SEAP)




ta (provedenih mjera, ostvarenih usteda, smanjenja
emisija CO,) te prijedlog novog Plana prioritetnih
aktivnosti i mjera baziran na konkretnim rezultati-
ma i podacima iz Registra emisija CO, za tu godinu.
Takoder, za izradu kontrole postojec¢eg Akcionog
plana vazno je koristiti identi¢nu metodologiju kako
bi svi rezultati bili usporedivi.

2.1.6. Izvjestavanje o postignutim rezultatima
provodenja Akcionog plana

Evropska komisija je pripremila i objavila obrasce u
koje treba unijeti glavne parametre Akcionog plana
(odgovornu osobu, energetske potrosnje i emisije CO,
prema EC klasifikaciji sektora, identifikovane mjere
energetske efikasnosti, postavljene ciljeve i dr.). Kako
je Akcioni plan opsiran dokument ¢ija bi evaluacija
zahtijevala dosta vremena, ne treba ga slati Evropskoj
komisiji. Dovoljno je poslati ispunjene obrasce koje
¢e Evropska komisija evaluirati te odgovornoj osobi iz
opcinske uprave poslati sluzbeno misljenje i eventual-
ne prijedloge za poboljsanje Akcionog plana.

2.2. ORGANIZACIJSKA STRUKTURA PROCESA
IZRADE, PROVODENJA | PRACENJA AKCIONOG
PLANA

2.2.1. Radna i nadzorna tijela za provodenje
Procesa

Proces izrade, provodenja i prac¢enja Akcionog plana
je veoma slozen zadatak koji ¢e pred sve svoje uce-
snike postaviti brojne izazove. lako je Evropska komi-
sija dala okvirna uputstva o ¢itavom toku Procesa, na
opcinskoj je upravi da ih u Sto vecoj mjeri prilagodi
konkretnoj situaciji u gradu.

Glavni preduvjet uspjesne realizacije Procesa je iz-
gradnja efikasne organizacijske strukture u kojoj ¢e
se od samog pokretanja Procesa znati ko, Sta, kako i u
kojem vremenskom roku treba napraviti. Zbog same
kompleksnosti Procesa, vrlo je vazno na samom po-
Cetku formirati radna i nadzorna tijela te jasno defini-
sati zadatke.

Prvi korak u izgradnji organizacione strukture za pro-
vodenje Procesa je imenovanje koordinatora. Koordi-
nator Procesa je klju¢na osoba koja od njegovog po-
kretanja donosi sve vazne odluke i na ciji se prijedlog

registry is followed by creation of new Action plan
which would contain analysis of achieved results
(conducted measures, achieved savings, CO, emission
reduction) as well as proposal of new Plan of priority
measures and activities based on direct results and
data from CO, emission inventory for that particular
year. Also, for development of control of the current
state of the Action plan it is important to use identical
methodology to have all results comparable.

2.1.6. Reporting on achieved results of Action
plan implementation

European Commission has prepared and released forms
which should be filled with Action plan parameters
(responsible person, energy consumption CO, emissi-
on by EC sector classification, identified and energy ef-
ficient measures, set goals and similar). As Action plan
is comprehensive document, which evaluation would
require a large amount of time, therefore it should not
be sent to European commission. It is enough to send
filled forms which would be evaluated by European
Commission and to send official opinion to responsible
person from municipalities’administration and eventu-
al suggestions for Action plan improvement.

2.2 ORGANIZATION ALL STRUCTURE OF THE
PROCESS OF ACTION PLAN DEVELOPMENT,
IMPLEMENTATION AND MONITORING

2.2.1. Working and supervision bodies for
implementation of the Process

The Process of development, implementation and
monitoring of the Action Plan is very complex task
which will provide a lot off challenges for all its partic-
ipants. Although, European Commission gave general
instructions about all sequences of the Process, mu-
nicipal administration has to adapt them to the exist-
ing situation in the city, as much as possible.

Most important precondition for successful realiza-
tion of the Process is development of efficient orga-
nizational structure, where will be from faemliar the
very beginning of the Process be known, who, what,
how and in which period should do. Because of com-
plexity of the Process, it is very important to organize
working and supervision bodies at the beginning of
the Process, and to clearly define the tasks.

The first step in development of the organizational
structure for implementation of the Process is to nom-



osnivaju sva radna i nadzorna tijela potrebna za rea-
lizaciju prije opisanih osnovnih koraka Procesa. Ovaj
Akcioni plan predlaZze da koordinator Procesa bude
savjetnik Nacelnika za prostorno uredenje i komunal-
ne poslove.

Nadzorna i radna tijela, koja prema koracima provo-
denja Procesa treba osnovati, su slijedeca:

= Savjetodavna grupa za energetsku efikasnost i kli-
matske promjene;

= Radna grupa za provodenje Akcionog plana priori-
tetnih mjera i aktivnosti.

Savjetodavna grupa za energetsku efikasnost i kli-
matske promjene je nadzorno i savjetodavno tijelo.
Nacelnik Opcine Zenica je formirao Tim za pracenje
i kontrolu Strategije razvoja opcine Zenica i ostalih
strateskih dokumenata (zaklju¢ak Nacelnika br. 02-49-
419/12 od 11. Januara 2012. godine), a u okviru ko-
jeg ce se formirati Savjetodavna grupa za energetsku
efikasnost i klimatske promjene koja ¢e imati zadatak
da prati i vrsi kontrolu procesa provodenja Akcionog
plana. U cilju dobre komunikacije i pracenja cijelog
Procesa, prijedlog je da koordinator Procesa vrsi i duz-
nost predsjednika Savjetodavne grupe za energetsku
efikasnost i klimatske promjene. Savjetodavnu grupu
za energetsku efikasnost i klimatske promjene trebaju
¢initi predstavnici opcinske uprave i stakeholderi.

Osnovni zadaci Savjetodavne grupe za energetsku
efikasnost i klimatske promjene su slijededi:

= pracenje svih faza Procesa izrade, provodenja i pra-
¢enja Akcionog plana;

= komunikacija s stakeholderima i gradanstvom;

= recenzija Akcionog plana;

= prihvacanje Akcionog plana;

= prijedlog Opcinskom vije¢u da Akcioni plan posta-
ne sluzbeni, provodivi dokument Opcine;

= pracenje rada Radne grupe za provodenje Plana
prioritetnih mjera i aktivnosti;

= pracenje i kontrola provodenja Plana prioritetnih
mjera i aktivnosti;

= periodi¢no izvjeStavanje Opcinskog vijec¢a o rezul-
tatima Procesa izrade, provodenja i pracenja Akci-
onog plana;

= recenzija Izvjestaja o postignutim rezultatima pro-
vodenja Akcionog plana za Evropsku komisiju;

= prihvacanje IzvjeStaja o postignutim rezultatima
provodenja Akcionog plana za Evropsku komisiju.

inate the coordinator. Coordinator of the Process is the
crucial person, who will from the very beginning of the
Process make all important decisions and on whose
proposal, all working and supervision bodies, will be
established that are necessary for realization of previ-
ously described base steps of the Process. This Action
plan suggests that coordinator of the Process should
be Mayor’s advisor for urban organizing and utilities.

Supervision and working bodies, which should be
established according to the steps of the Process, are
following:

= Advisory group for energy efficiency and climate
changes,

= Working group for implementation of the Action
Plan Priority Measures and Activities,

Advisory group for energy efficiency and climate
change is supervision and advisory body. Mayor has
formed a Team for monitoring and controll of the Ze-
nica Municipality Development Strategy and other
strategic documents (Mayor Conclusion No. 02-49-
419/12), and in scope of this Team, Advisory group for
energy efficiency and climate changes will be formed,
which will have a task to monitor and control the im-
plementation of Action Plan process, will be formed.
For a purpose of good communication and monitor-
ing the complete Process, the recommendation is that
coordinator should carry out the duty of President
of Advisory group for energy efficiency and climate
changes. Advisory group for energy efficiency should
be consisted of representatives of municipality ad-
ministration and stakeholders.

The main tasks of Advisory group for energy efficiency
and climate change are:

= Monitoring all stages of the Process of Action Plan-
development, implementation and monitoring,

=  Communication with stakeholders and citizens,

= Action Plan review,

= Accepting the Action Plan,

= Proposal to the Municipality Council to have Action
Plan as official, feasible municipality document,

= Monitor the work of Working group for implemen-
tation of Priority Measures and Activities,

= Monitoring and control of implementation of Pri-
ority Measures and Activities,

= Municipality Council periodical reporting about
results of the Process of development, implemen-
tation and monitoring of the Action Plan to munic-
ipal council,

= Review of Report for European about achieved re-
sults of implementation of the Action Plan

= Accepting previously Report mentioned



Savjetodavnu grupu za energetsku efikasnost i kli-

matske promjene opcine Cine predstavnici slijedecih

institucija:

= Sluzba za komunalne poslove i ekologiju;

= SluzZba za prostorno uredenje;

= SluZba za drustvene djelatnosti;

= SluZzba za ekonomske odnose i poduzetnisvo;

= Elektrodistribucija;

= Javna preduzeca: Grijanje, ViK, Prostorno planira-
nje i uredenje grada;

= Razvojna agencija;

= Univerzitet u Zenici;

= Udruzenje poslodavaca Zenice;

= Nevladine organizacije.

Uz predstavnike predloZenih institucija, svoje mjesto
u Savjetodavnoj grupi za energetsku efikasnost i kli-
matske promjene opdcine imaju i istaknuti energetski
stru¢njaci s dugogodisnjim iskustvom iz podrucja:

= Energetskog planiranja,
= Gradevinarstva i prostornog planiranja,
= Transporta i komunalne infrastrukture.

Radna grupa za provodenje Plana prioritetnih mje-
ra i aktivnosti je radno tijelo zaduzeno prvenstveno
za pokretanje i koordinaciju provodenja konkretnih
projekata i mjera energetske efikasnosti, obnovljivih
izvora energije i zastite okolisa u skladu s rasporedom
i dinamikom Plana. Uz dio osoblja iz adekvatnih odje-
lienja Opcine, Radnu grupu cine i stru¢njaci koji su ra-
dili na izradi Akcionog plana. Nadalje, Radnoj se grupi
uvijek, u skladu s konkretnom situacijom na terenu,
mogu pridruZiti novi ¢lanovi. Voda Radne grupe je
istaknuti stru¢njak s dugogodisnjim iskustvom u vo-
denju velikih projekata energetske efikasnosti.

Zadaci Radne grupe su:

= vodenje i koordinacija cjelokupnog provodenja
Plana prioritetnih mjera i aktivnosti;

= uspostava komunikacijske strategije;

= vodenje tendera za izradu projektne dokumentaci-
je za projekte i mjere prema Planu;

= vodenje tendera za izvodace radova za projekte i
mjere prema Planu;

Advisory group for energy efficiency and climate
changes consists of representatives of following insti-
tutions:

= Department for utilities and ecology,

= Department for urban planing,

= Department for social activities,

= Department for economic relationships and entre-
preneurship,

= Elektrodistribucija,

= Public companies: Grijanje, ViK, Prostorno plan-
iranje | uredjenje grada,

= Development Agency,

= Zenica University,

= Associations of employers Zenica,

= Nongovernment all organizations.

By representatives of mentioned Institutions, in Advi-
sory group for energy efficiency and climate chang-
es of Municipality, eminent energy experts with
long-standing experience in following areas will take
a place:

= Energy planning,
= Building and urban planing,
= Transport and communal infrastructure.

Working group for implementation of Priority Mea-
sures and Activities is working body primarily respon-
sible for starting and coordinating the implementation
of concrete energy efficiency projects and measures,
renewable energy sources and environment protec-
tion according to the programme and dynamics of the
Plan. Beside staff from relevant municipal departments,
the Working group also consists of experts, which have
worked on development of the Action Plan. Further on
depending on concrete situation in the field, new mem-
bers can always join to the Working group. Working
group Leader is the eminent expert with long-standing
experience in leading great energy efficiency projects.

The most important tasks of Working group are:

= To lead and coordinate complete implementation
of Plan of Priority Measures and Activities,

= To establish a communication strategy,

= Toleading the tenders for creation of project docu-
mentation for projects and measures according to
the Plan,

= To lead the tender for necessary equipment for
projects and measures according to the Plan,

= Tolead the projects and measures according to the
Plan,



= vodenje tendera za potrebnu opremu za projekte i
mjere prema Planu;

= vodenje projekata i mjera po Planu;
= priprema periodi¢nih izvjestaja o rezultatima pro-
vodenja Plana.

2.2.2, Identifikacija i ukljucivanje aktera

U proces izrade i provodenja Akcionog plana treba od
pocetka ukljuciti $to vise interesnih grupa za sto je po-
trebna efikasna komunikacijska strategija, pri cemu je
prvi korak njihova identifikacija.

Interesne grupe s podrucja opcine mogu se podijeliti

u slijedece kategorije:

= Mjesna samouprava;

= Opcinske sluzbe, javna preduzeca, Razvojna agen-
Cija;

= Opcinska trgovacka drustva;

= Privrednici/Privredna komora/udruzenja privred-
nika;

= Univerzitet — fakulteti i visoke skole;

= QOstale obrazovne institucije;

= Nevladine organizacije;

= Udruzenja potrosaca.

= To lead the tender for necessary equipment for
projects and measures according to the Plan

= Tolead the projects and measures according to the
Plan

= To preparation of periodicaly prepare reports
about results of the Plan implementation.

2.2.2. Identification and involving the
participants

In process of development and implementation to
the Action Plan, as many as possible interested groups
should be involved from very begining there for it is
neccesary to correctly identify them and to leave ef-
ficient communication strategy. Interest groups from
the municipality area can be divided in following cat-
egories:

= Local self-management,

= municipal departments, public companies, Deve-
lopment agency,

= Municipal trade companies,

= Entrepreneurs/Economy chamber/Associations of
the entrepreneurs,

= University - faculties and high schools,
= Other educational institutions,
= Associations of consumers.
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3.1.0PCI PODACI O PROSTORU: POLOZAJ,
VELICINA | GLAVNE KARAKTERISTIKE
OPCINE ZENICA

Zenica se nalazi u sredistu Bosne i Hercegovine. Grad
leZi na 44 stepena i 12 minuta geografske Sirine i 17
stepeni i 56 minuta geografske duzine. Nadmorska
visina gradskog podrucja Zenice je 312 metara, dok
se u planinskim dijelovima op¢ine krece do 1304
metra, koliko je na Tvrtkovcu, gdje je najvisi vrh u
opdini.

Op¢ina Zenica je dio Zeni¢ko-dobojskog kantona sa
oko 386.000 stanovnika, u kojem Zenica ima najsnaz-
niju industrijsku tradiciju i koncentraciju obrazovnih i
naucnih institucija, koje treba da daju podrsku Sirem
razvoju centralnog regiona Bosne i Hercegovine. Sa
povrsinom od 558,5 km?, na kojoj zivi 127.000 stanov-
nika, gustina naseljenosti iznosi 261 stanovnik na km?
Ima povoljan geoprometni polozaj i predstavlja eko-
nomsko srediSte geografske regije centralna Bosna.
Teritorijom opcine, prakti¢no kroz grad, prolaze Zelje-
zni¢ka pruga i magistralni put M-17, odnosno buduci
autoput unutar saobrac¢ajnog Koridora V-c. Udaljenost
Zenice od glavnog grada je 74 km.

Opcina Zenica ima centralni geografski polozaj u Bo-
sni i Hercegovini. Smjestena je uz samu rijeku Bosnu.
Nalazi se nedaleko od vecih privrednih centara u Bo-
sni i Hercegovini.

OPCINA ZENICA
ZENICA MUNICIPALITY

3.1. GENERAL DATA ABOUT TERRITORY:
LOCATION, SIZE AND MAIN CHARACTERISTICS OF
ZENICA MUNICIPALITY

Zenica is located in central Bosnia and Herzegovina.
The city lies on 44 degrees and 12 minutes of Geo-
graphical latitude, and 17 degrees and 56 minutes
of geographical longitude. Height above sea level of
urban area is 312 meters, while mountain areas, for
example, with highest point of Municipality, was 1304
meters.

Zenica Municipality is part of Zenica-Doboj Canton
with approximately 386.000 residents; Zenica has the
strongest industrial tradition and concentration of ed-
ucational and scientific institutions, which should give
a support to development of central region of Bosnia
and Herzegovina. With surface of 558,8 km? and ap-
proxiamately 127.000 residents population density is
261 residents per square kilometer. It has an attrac-
tive geo-communication position and features as an
industrial centre of the geographic region of Central
Bosnia. The railroad and M-17 Highway, or a section of
the future V-c Motorway, almost cut across the down-
town area. Zenica is located 74 km north of Sarajevo.

Zenica Municipality has a central geographical posi-
tion in Bosnia and Herzegovina. It is situated along
the river Bosnia. It is located near major economy cen-
ters in the Bosnia and Herzegovina.
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Klima je umjereno kontinentalna. Prosje¢ne tempe-
rature po godisnim dobima su: 11°C (proljece), 19°C
(ljeto), 11°C (jesen) i 1°C (zima).

Zenica je okruzena planinama, brezuljcima i kanjoni-
ma. Na isto¢noj strani su Kolpacke stijene i Smetovi, na
zapadnoj - Zmajevac, Golubak, Volovska glava i Vuci-
jak, na sjevernoj — Lisac, Vepar, Vranducki kanjon i Vran-
ducka sutjeska (duzina 35 kilometara - relativna visina
do 700 metra), a na juznoj - Krcke stijene, Janjicki vrh,
Zvecaj i Lasvanska sutjeska duzine 15 kilometara.

TRAVNIK

The climate is continental. Average temperatures on a
yearly seasons are: 11 °C (spring), 19 °C (summer), 11
°C (@autumn) and 1 °C (winter).

Zenica is surrounded by mountains, hills and canyons.
On the east side are Klopacke stijene and Smetovi, on
the west - Zmajevac, Golubak, Volovska glava i Vuci-
jak, on the north - Lisac, Vepar, Vranducki kanjon and
Vranducka sutjeska (length 35 km - relatively height
up 700 m), and on the south - Krcke stijene, Zvecaj i
Lasvanska Sutjeska with length of 15 km.

Slika 3.1. Geografski poloZaj Zenice / Figure 3.1. Geographic location of Zenica

3.2. POLJOPRIVREDNO ZEMLJISTE

Poljoprivredno zemljiSte obuhvata 33,4% ukupne po-
vrsine opcine. Najveci dio poljoprivrednog zemljista
predstavljaju livade i pasnjaci (50,9%). Na oranice ot-
pada 38,2% a na vocnjake 10,9%. Struktura poljopri-
vrednog zemljita po zonama izgleda ovako:

Od ukupnog poljoprivrednog zemljista 95,5% se nala-
zi u privatnom vlasnistvu. Pri tome je 20,5 % domacdin-

3.2. AGRICULTURAL LAND

The agricultural land takes up to 33,4% of the total
Municipality area. Major part of the cultivated land
includes meadows and pastures (50.9%), 38.2% ara-
ble land and 10.9% orchards. Structure of agricultural
land by zones is as follows:

Almost all the agricultural land, 95,5% is private prop-
erty. About 20,5% of households in the Municipality
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stava u opcini posjedovalo zemljiste (poljoprivredno)
Cija je struktura po veli¢ini posjeda bila veoma nepo-
voljna. Posjed do 1 ha imalo je 63,8% domacinstava,
od 1 do 5 ha 31,5% a preko 5 ha 4,7% od ukupnog
broja domacinstava. Preko 10 ha je imalo samo 1,2 %
domacdinstava.

owned a land (agricultural) whose structure, by the
seize of the estate, was very unfavorable. 63,8% of
households owned the estates with seize of up to 1
ha, 31,5% estates with seize of 1 to 5 ha and 4,7%
owned the estates with seize of over 5 ha. Estates over
10 ha owned only 1,2 % of households.

Tabela 3.1. Struktura poljoprivrednog zemljista / Table 3.1. Structure of the agricultural land

Opis / Description ha %
podru¢ja uz tokove rijeka i dolina / areas along streams and river valleys 4417 26,7
brdsko podrug¢je / hilly area 8.289 50,1
planinsko podru¢je / mountain area 3.838 23,2
Ukupno / Total 16.944 100,0

3.3. SUME I SUMSKO ZEMLJISTE

Sumsko zemljiste zauzima 59,6% opcinske teritori-
je, od cega je 90,9% u drzavnom vlasnistvu. Ucesce
visokih Suma je 66,9%, niskih Suma 27,8% i neobra-
slog Sumskog zemljista 5,3%. Uglavnom se radi o li-
$¢arskim Sumama, a na Cetinarske Sume otpada 0,4%
Sumskog zemljista.

Drvne zalihe iznose 5.954.072 m3? uz prosje¢an pri-
rast od 195.176 m3, Prosje¢an godisnji etat (planirana
drvna masa za sjecu) iznosi 183.369 m3, a prosjecna
godisnja sjeca iznosila je 101.560 m3, sto je ispod pla-
nirane. Medutim, problemi su nastali zbog toga sto je
intenzitet sjece po jedinici povrsine znatno premasio
tolerantni nivo (do 3 puta vise od dozvoljenog), tako
da je mjestimi¢no u cjelosti posje¢ena drvna masa (za-
liha) zbog ¢ega su nastale goleti. Osim toga, pri izvo-
denju sjeca nije uspostavljen tzv. Sumski red, sto je
prouzrokovalo unistavanje Sumskog podmlatka, ne-
iskoristavanje cjelokupne sjecive drvne mase te stva-
ranje pogodnih uvjeta za nastanak i Sirenje Sumskih
zaraza, pozara, erozije i stvaranja trajne goleti.

3.4. RUDNO BOGATSTVO

Eksploatacijske rezerve mrkog uglja na podrucju op-
¢ine Zenica iznose 1240 miliona tona. Kvalitet mrkog
uglja u zoni Raspotocja zalazi u kvalitet kamenog
uglja, Sto je znacajno sa stanovista mogucnosti nje-
gove prerade kao bazne sirovine. U¢esce Zenice u bi-
lansnim rezervama mrkog uglja u Bosni i Hercegovini
iznosi 37,0%. Na vise lokaliteta na podrucju opcine
nalazi se kre¢njak, a na lokalitetu Seoci diabaz (inte-
resantan za gradevinarstvo). Osim toga, sa stanovista
mogucih izvora dobijanja nemetalnih i sekundarnih
sirovina mogu biti interesantna jalovista Rudnika (Hal-
da Brist) i Zeljezare (Raca), te odlagalista komunalnog
otpada (Side).

3.3. FORESTS AND FOREST LAND

Forest land takes up 59,6% of the Municipality territo-
ry, from which 90,9% is public property. High forests
take up 66,9% of the forest land, low forests take up
27,8% and 5.3% refers to barren forest land.Those are
mainly decidious forests, with the conifers taking up
only 0.4%. of the forest land.

Wood reserves/ wood mass amount to 5.954.027 m?
with average growth of 195.176 m3. Average annu-
al allowable cut (planned wood mass for cutting) is
183.369 m?3, and average annual cutting was 101.560
m?3, which is bellow planned. In certain periods of
time and at certain places, the cutting intensity
largely exceeded the level of tolerance, which result-
ed in barren land. Besides, during the cutting opera-
tions the forests rules were not always complied with
which led to destruction of young forest, inadequate
exploitation of the mature wood mass, all of which
made way to forest fires, diseases, erosion and per-
manent barren land.

3.4 MINE WEALTH

Exploitation of brown coal reserves on the Zenica Mu-
nicipality area are 1240 millions of tones. Quality of
brown coal in Raspotocje zone enters in quality of hard
coal, which is important from standpoint of possibility
of its processing as based raw material. Participation of
Zenica in the balance reserves of brown coal in Bosnia
and Herzegovina are 37.0%. The limestone is also pres-
ent at multiple locations, with the locality of Seoci rich
in diabase (suitable for use in construction industry).
Besides, when it comes to possible sources of non-met-
al secondary raw materials the industrial waste dispos-
al sites of the Coal Mine (Halda - Brist) and Steelworks
(Raca) have a great economic potential, which includes
the communal waste disposal site Side too.



Slika 3.2. Rudnik mrkog uglja Zenica / Figure 3.3. Brown coal mine in Zenica

3.5. SAOBRACAJNA INFRASTRUKTURA
OPCINE ZENICA

Grad Zenica ima povoljnu strukturu i gustinu mreze
saobracajnica, koja se sastoji od ortogonalne i radijal-
ne mreze. Komunikacije preko rijeke Bosne obavljaju
se preko Cetiri mosta. Zbog povecanja saobracajnog
intenziteta, Opcina Zenica je, sredinom 2007. godi-
ne, izradila Studiju sistema saobrac¢ajne mreze grada
Zenice sa analizom i prognozom saobracaja do 2027.
godine.

Studiju je izradio Gradevinski fakultet u Sarajevu - In-
stitut za saobracajnice. Pristup prilikom izrade Studije
bio je multidisciplinaran, odnosno podrazumijevao je
i istraZivanja postojece mreze saobracajnica, demo-
grafske podatke, ankete, brojanja vozila, simulacije sa-
obracaja i sl, $to je rezultiralo konkretnim zaklju¢cima
za poboljsanje uvjeta odvijanja saobracaja na podruc-
ju opdine Zenica.

Planirane intervencije na mreZi u periodu od 2007. do
2027. godine su okosnica strategijskog razvoja putne
infrastrukture za narednih 20 godina. Uzimajudi u ob-
zir izgradnju Koridora V-c i preklapanje perioda stra-
tegijskog planiranja sa periodom izgradnje Koridora
kroz opcinu Zenica, kao jedan od glavnih strategijskih
cilieva nametnulo se uvezivanje ulazno-izlaznih pra-
vaca sa magistralnom cestom M-17, odnosno sa Ko-
ridorom V-c.

Najefikasniji nacin rjeS8avanja ovog zadatka, uzistovre-
meno rjeSavanje zagusenja saobracaja u uzem grad-
skom jezgru, je izgradnja Glavne gradske magistrale u
Zenici, sa intervencijama na gradskoj mrezi.

3.5 TRANSPORTATION INFRASTRUCTURE OF
ZENICA MUNICIPALITY

The city of Zenica has a conducive structure and den-
sity of the road network that consists of the ortogonal
and radial network . The communications over the Ri-
ver Bosna are organized across four bridges. To tackle
the increased traffic intensity, in mid 2007 the local
government developed a Study of the Traffic Network
System of the City of Zenica with the analysis and the
assumed traffic levels by the year 2027.

The Study was developed by the Faculty of Civil Engi-
neering in Sarajevo - Institute for Road Infrastructure.
The multi-disciplinary approach was used when ma-
king the Strategy, i.e. it included the research of the
existing road network, demographic data, surveys,
traffic counts, traffic simulations etc. which resulted
in specific conclusions for improvement of the traffic
conditions in the Zenica Municipality . The planned in-
vestments into the network between 2007 and 2027
makes the core of the strategic development of the
road infrastructure for the next 20 years.

Taking into account the construction works at Corri-
dor V-c and overlapping of the strategic planning ti-
meline with the works at the Corridor route through
Zenica, one of the main strategic goals is the conne-
ction of incoming-outgoing directons with the M-17
highway and Corridor V-c. The best way to achieve
this task along with tackling the traffic congestion in
the urban core, is the construction of the City Ring
Road in Zenica, including the interventions at the city
network.



Slika 3.3. Projekat Glavne gradske magistrale —- GGM Zenica / Figure 3.3. Project of City Ring Road - CRR Zenica

3.6. ELEKTROENERGETSKA INFRASTRUKTURA
OPCINE ZENICA

Opcine Zenica se moze smatrati tehnicki na visokom
nivou kako u napajanju industrijskih objekata tako i
pravno-fizickih lica. Kopmletna elektroenergetska in-
frastruktura uzeg dijela grada je uradena u kablovskoj
kanalizaciji koja prati evropske i svjetsjke trendove od
80-tih godina do danas. Grad sa industrijskim i prate-
¢im zonama je napojen sa dva visokonaponska siste-
ma koji su rasteretili industriju i pravno-privatne po-
tro3ace te je sve zaokruzeno u energetski prsten koji u
svakom momentu moZze imati rezervno napajanje izu-
zev velikog raspada sistema. Napajanje el. energijom
regije koja spada pod elektrodistibutivno preduzece
podruznica Zenica vrdi se napajanjem iz TE KAKANJ.
U sistemu elektroenergetske infrastruktrure nalazi se
i javna rasvjeta grada Zenica koja je, uporedo sa ra-
zvojom energetske mreze napajanja grada, pratila i
kablovski podzemni razvod. Mora se napomenuti da,
osim mreze, koja je na zavidnom nivou, se to ne moze
re¢i za stubna upori$na mjesta sa pratec¢im svjetiljka-
ma koja su zastarjela i nisu ni blizu nivoa evropskih
standarda.

3.7. TOPLIFIKACIJA OPCINE ZENICA

Sistem daljinskog grijanja grada Zenice egzistira od
1967. godine i pokriva skoro cijelo urbano podrugje
grada, kao i vedi broj prigradskih naselja. Kao izvor to-
plinske energije za sistem daljinskog grijanja koriste
se energetska postrojenja koja su u vlasnistvu kompa-
nije ArcelorMittal Zenica, a ovlasteni distributer toplin-
ske energije je JP Grijanje d.o.o. Zenica.

3.6 INFRASTRUCTURE OF ELECTRIC SUPPLY
OF ZENICA MUNICIPALITY

Zenica Municipality can be held at a high technical
level in the supply of industrial facilities and the legal
and physical persons. Complete electricity infrastruc-
ture of the narrow part of city has done in the cable
sewer that follows the European and world trends of
the 80-ies up today. City with industrial and related ar-
eas is supplied by two high-voltage systems, that are
relieved industry and legally - private consumers, and
is all rounded in the energy ring that can have backup
power at any time, except in the case of the big col-
lapse of the system. Power supply of the region that
is under the Company ,Elektrodistribucija” subsidiary
of Zenica is made from TE KAKANJ. In the system of
the electricity infrastructure is, also, public lightening
of the Zenica, that, along with the development of
the energy supply system of the city, accompanied by
an underground cable distribution. It has to be men-
tioned that, apart from the network, that is at very
high level, it can not be said for the pivot pole with
accompanying lights ,because they are outdated and
not even close to the level of European standards.

3.7 DISTRICT HEATING OF ZENICA MUNICIPALITY

A district heating system has been operating in Zenica
since 1967, and covers almost the entire urban area of
the city, as well as a great number of suburbs. As ther-
mal energy sources for the district heating system are
used energetic plants, which are in property of Arce-
lorMittal Zenica Company, and official distributer of
thermal energy is Public Company ,Grijanje” Zenica.



Postojeca vrelovodna i toplovodna mreza je u veli-
koj mjeri dotrajala. To onemogucava efikasno funk-
cionisanje sistema daljinskog grijanja i uzrokuje Ceste
kvarove i obustave u isporuci toplinske energije, kao
i stalan i izraZzen gubitak vrele i tople vode. Kanalski
razvod cjevovoda grijanja (Celi¢ne cijevi u betonskim
kanalima) se prakti¢no vise ne koristi u savremenim
toplifikacionim sistemima. Ovakva izvedba vrelovod-
ne mreZe otezava detekciju kvarova.

U cilju poboljsanja sigurnosti u snabdijevanju i kvalite-
ta zagrijavanja u toku je realizacija projekta izgradnje
novog izvora toplinske energije. Projektom je predvi-
dena izgradnja savremenog kombinovanog kogene-
racijskog postrojenja (Termoelektrana - toplana) sa
plinskim turbinama, parnim turbinama za proizvodnju
elektricne energije, te novom toplinskom stanicom
snage 170 MW i pumpnom stanicom za sistem daljin-
skog grijanja grada Zenice (slika 3.4.). Kogeneracijom
(istovremenom proizvodnjom elektricne i toplinske
energije) znatno se povecava stepen korisnosti ener-
getskih postrojenja. Postrojenje bi koristilo prirodni
plin kao osnovno gorivo. Izgradnja jednog ovakvog po-
strojenja ¢e omoguciti ekonomicno, efikasno i ekoloski
prihvatljivo energetsko postrojenje za snabdijevanje
grada toplinskom energijom. Takoder, u sklopu izgrad-
nje Glavne gradske magistrale se realizuje projekat iz-
gradnje novog magistralnog vrelovoda.

Izgradnjom novog izvora topline i magistralnog vre-
lovoda osigurat c¢e se tehnicki uvjeti za toplifikaciju
veceg broja prigradskih naselja, vecih industrijskih
potrosaca i drugih stambenih i poslovnih objekata.

Danas se 45% konzuma opdcine Zenica snabdijeva
toplotnom energijom preko sistema daljinskog grija-
nja. Ostalih 55% konzuma koristi individualni sistem
grijanja od Cega je najzastupljenije ogrjevno drvo sa
uces¢em od 30% u ukupnoj potrosnji toplinske ener-
gije. Znacajan energent je takoder ugalj sa u¢es¢em
od 19%, dok elektri¢na energija i loz ulje ucestvuju sa
svega 5%, odnosno 1% u ukupnoj potrosnji toplinske
energije.

Existing hot water network is largely obsolete, which
disables efficient functioning of the district heating
system and causes frequent breakdowns and sus-
pends of thermal energy delivery, as well as a constant
and great loss of warm and hot water. Canal distribu-
tion of the heating piping (steel pipes in concrete ca-
nals) is practically no longer in use in modern heating
systems. Such design of the hot water network makes
difficult an identification of the breakdowns.

In order to improve security of supply and the quality
of the heating, the realization of the project of con-
struction of a new source of heat energy is in a pro-
cess. With this project, the construction of modern
combine cogeneration plant (Thermal Power Plant
- Heating) with gas turbines, steam turbines for pro-
duction of electricity, and new heating station with
power of 170 MW, and pump station for district heat-
ing system of Zenica city is envisaged (Picture 3.4).
With cogeneration (simultaneously producing the
electric and thermal energy), utility level of the ener-
getic plants would be significantly increased. Plants
would use natural gas as basic fuel. Construction of
such plants will provide economic, efficient and eco-
logical acceptable facility for the supply of city with
thermal energy. Also, construction of main hot water
system is in realization, as a part of City main road.

With the construction of new source of heating and
main hot water system, technical conditions for heat-
ing of the mayor number of suburbs, larger industrial
consumers, and other residential and business ob-
jects will be provided.

Today 45% of consumption in Zenica Municipality
is supplied with thermal energy through the district
heating. The other 55% of consumption using indi-
vidual heating system, of which is the most abun-
dant firewood with a share of 30% of the total heat
consumption. Significant energy source is also coal
with a share of 19%, while electricity and heating oil
participate with only 5%, or 1% of the total heat con-
sumption.




OBNOVLIJIVI IZVORI ENERGIJE

PODRUCJU OPCINE ZENICA

Zbog porasta potroSnje energije kojeg ¢e u buduéno-
sti sve teZe biti zadovoljiti ograni¢enim kapacitetima
tradicionalnih fosilnih goriva, nuzno je razmotriti tre-
nutni nacin opskrbe energijom, kako u opcini Zeni-
ca tako i u cijeloj Bosni i Hercegovini. Takoder, zbog
procesa evropskih integracija Bosne i Hercegovine,
namecu se i pripadajuce obaveze primjene evropskih
normi i standarda u oblasti zastite i ocuvanja okolisa,
$to se odrazava i na proizvodnju i koristenje energije.

Trenutacno Bosna i Hercegovina nema jasan plan ko-
riStenja i razvoja obnovljivih izvora energije, niti jasno
postavljen cilj sa utvrdenim udjelom zadovoljavanja
energetskih potreba iz obnovljivih izvora energije u
odredenom periodu, $to, s druge strane, predstavlja
poteskocu u razvoju primjene obnovljivih izvora ener-
gije, kako u Bosni i Hercegovini tako i u samoj opdini
Zenica.

Na osnovu raspolozivih podataka provedena je anali-
za potencijala obnovljivih izvora energije u cilju pove-
¢anja energetske efikasnosti, zastite okolisa i smanje-
nja CO,, i to:

= energija biomase;

= energija vjetra;

= energija sunca;

= hidroenergija i

= geotermalna energija.

A
RENEWABLE ENERGY SOURCES
IN ZENICA MUNICIPALITY AREA

Due to energy consumption increment, which will
be more difficult to meet with the limited capacities
of traditional fossil fuels in the future, it is necessary
to consider the current way of energy supply, both in
the Municipality and in the whole Bosnia and Herze-
govina. Also, because of, Bosnia and Herzegovina Eu-
ropean migration processes, the corresponding obli-
gations of the implementation of European standards
impose in the field of protection and conservation of
the environment, which is reflected in both the pro-
duction and use of energy.

Currently, Bosnia and Herzegovina doesn’t have a cle-
ar plan of use and development of renewable energy
sources, nor clearly defined objective with determi-
ned share of satisfying energy needs from renewable
energy sources in certain period, which, on the other
side, presents a difficulty in development of using re-
newable energy sources, both in Bosnia and Herzego-
vina and in Zenica Municipality.

Based on available data, analysis of potentials of re-
newable energy sources was conducted, in order to
increase the energy efficiency, protect the environ-
ment and reduce CO, emission, as follows:

= energy of biomass
= energy of wind

= solar energy

= hydro energy

= geothermal energy

Akcioni plan energetski odrzivog razvoja (SEAP)

29 Sustainable Energy Action Plan (SEAP)




4.1. ENERGIJA BIOMASE

Biomasom se smatraju sve materije bioloskog porije-
kla, osim onih u geoloskim naslagama koje su pros-
le kroz proces mineralizacije, na primjer ugalj, nafta i
plin. Biomasa je resurs koji nastaje, izmedu ostalog, i
kao nusprodukt eksploatacije Suma, industrije za pre-
radu drveta i poljoprivredne industrije. Biomasa kao
izvor energije ima odredene prednosti u poredenju sa
tradicionalnim izvorima energije, kao sto su relativno
niski troskovi, manja zavisnost o klimatskim promje-
nama, promocija regionalne ekonomije. Prema poda-
cima iz Studije energetskog sektora u BiH (projekat
BHP3-EES-TEPRP-Q-04/05 WB), upotreba biomase u
obliku drveta za ogrjev ili drvenog uglja je u porastu u
Bosni i Hercegovini, sa procijenjenom potrosnjom od
oko 1.464.400 tona u 2003. godini. Prema teoretskim
procjenama, raspoloZiva biomasa moze dosedi udio
od oko 14% u ukupnoj potrosnji energije.

4.1.1. Koristenje biomase za proizvodnju
toplotne i elektricne energije

Prema Studiji energetskog sektora u BiH, od ukupnog
prostora prekrivenog Sumama, oko 81,3% je u vlasnis-
tvu drzave, a ostatak je u privatnom vlasnistvu. Prema
raspolozivim podacima, gotovo 50% tla Bosne i Her-
cegovine pokriveno je Sumama (oko 2.700.000 hekta-
ra), a livade i pasnjaci zauzimaju oko 20%. Navedeno
upucuje na zaklju¢ak da Bosna i Hercegovine ima izu-
zetno pogodne uvjete za koristenje biomase kao ob-
novljivog izvora energije. Najznacajniji izvor biomase
za proizvodnju energije je drvena biomasa iz Suma
(drvo za ogrjev, drvni ostatak i otpad drvne industri-
je). Osim toga, i poljoprivredni ostatak ima energetski
potencijal koji nije zanemariv.

Podaci o strukturi proizvoda od preradenog drveta u
Zenicko-dobojskom kantonu za 2003. godinu su dati
u tabeli 4.1.

4.1. ENERGY OF BIOMASS

Biomass considers all substances of biological origin,
except those in geological strata that have passed
through the process of mineralization, for example
coal, oil and gas. The biomass is resource, that origi-
nates, among the others, as byproduct of forests ex-
ploitation, wood processing industry and agricultural
industry. The biomass, as an energy source has specific
advantages, in comparing with traditional sources of
energy, such as relatively low costs, less dependency
on climate changes, promotion of the regional econ-
omy. According to data from Energy Sectors Study in
BH (project BHP3-EES-TEPRP-Q-04/05 WB), the use of
biomass in form of wood for firewood, or charcoal, is
in increase, in Bosnia and Herzegovina, with estimat-
ed consumption of about 1.464.400 tones in 2003.
According the theoretical estimations, available bio-
mass can reach a share of about 14% in total energy
consumption.

4.1.1 The use of biomass for production of
thermal and electric energy

According to the Energy Sector Study in BH, about
81,3% of total forest land, is public property, and rest
is private property. According to the available data, al-
most 50% of Bosnia and Herzegovina land is covered
by forests (about 2.700.000 ha), and meadows and pas-
tures take up about 20 %. Aforementioned leads to the
conclusion that Bosnia and Herzegovina has extremely
favorable conditions for use of biomass, as renewable
energy source. The most significant source of biomass
for energy production is wood biomass from forests
(wood for firewood, wood residue and waste from
wood industry). Besides, also agricultural residue has
energy potential, which should not be neglected.

Data about structure of wood processing products in
Zenica-Doboj Canton for 2003 are given in the Table 4.1.

Tabela 4.1. Struktura proizvoda od preradenog drveta u Zenicko-dobojskom kantonu (podaci za 2003. godinu) / Table 4.1.

Trupci Drvo za ogrjev
logs wood for firewood
m? m3
654.350 210.397

Opcenito, biomasu je moguce koristiti u proizvodnji
toplotne i elektri¢ne energije. Peci i kotlovi na bioma-
su su u novije vrijeme unaprijedeni (emisije CO, su
smanjene na oko 50 mg/m?, a efikasnost poveéana na
85 - 92%), mada je efikasnost proizvodnje elektri¢ne
energije iz biomase jo$ uvijek u dosta slucajeva niza

Drvni ostatak UKU'i’NO .
wood residue TOTAL
m3 m3
134.653

999.400

In general, biomass can be used in producing ther-
mal and electric energy. Stoves and biomass boilers
have recently improved (CO2 emissions are reduced
to about 50 mg/m3, and efficiency increased to 85 -
92%), although the efficiency of electricity production
from biomass is still in many cases lower than the ef-



u odnosu na tradicionalna postrojenja. Potrebna veli-
¢ina postrojenja donekle sprje¢ava koristenje bioma-
se za proizvodnju elektri¢ne energije zbog problema
garantovane opskrbe biomasom. Naime, ovakva po-
strojenja zahtijevaju velike koli¢ine goriva (ve¢ i zbog
niske vrijednosti toplotne mo¢i), sto dalje zahtijeva
kontinuiranu i garantovanu opskrbu. Stoga je svrsis-
hodno velika postrojenja izgraditi unutar same indu-
strije koja vlastiti otpad moze koristiti kao gorivo (na
primjer u Sumarstvu, poljoprivrednoj ili prehrambe-
noj industriji). Na troskove opskrbe biomase znacajno
utjeCu potrebna koli¢ina, udaljenosti mjesta dobave,
kao i procesi poboljsanja kvaliteta takvog goriva (na-
primjer peletizacija). Ako se drveni peleti mogu lokal-
no proizvesti, upotrebom 10% piljevine u kombinaciji
s ugljem moguce je za oko 5% smanijiti emisiju CO..
Takoder, sagorijevanjem 15 - 20% susenih drvenih
peleta u kombinaciji sa ugljem, moguce je postici oko
10% smanjenja emisije CO.,.

ficiency of the production in traditional plant. The re-
quired size of the plant, to some extent prevents the
use of biomass for electricity production, because of
the problems with guaranteed supply of biomass. In
fact, these systems require large quantities of fuel (but
also because of the low calorific value), which further
requires continuous and guaranteed supply. There-
fore, it is practical to build large plants within the in-
dustry that, its own waste, can use as fuel (for example
in forestry, agriculture and food industry). At the cost
of supply of biomass significantly affect the required
quantity, the distance from the place of supply, as well
as processes for improving the quality of such fuels
(eg pelletisation). If the wood pallets can be produced
locally, by using 10% of sawdust in combination with
coal, then it is possible to reduce CO, emission for
about 5%. Also, by combustion of 15-20% of dried
wood pallets in combination with coal, it is possible to
reduce CO, emission for about 10%.

Slika 4.1. Biomasa / Figure 4.1. Biomass

Podrucni sistem grijanja grada predstavlja visi nivo za
primjenu biomase. Procjenjuje se da za zadovoljenje
potreba grijanja u opcini Zenica oko 60% domacinsta-
va koristi podrucni sistem grijanja, a ostatak samostal-
ne grijne sisteme (kotlove). Podruéni sistem grijanja
takoder Stedi gorivo i doprinosi smanjenju emisije
CO,. Opskrba biomasom bi se mogla rijesiti preko
jednog ili viSe dobavljaca, koji su neovisni 0 samom
postrojenju i garantuju dostavu goriva odgovaraju-
¢eg stanja. Sami dobavljaci mogu biti dionicari, kako
bi se zajamcila dugoro¢na opskrba gorivom i kako bi
ulaganje donijelo dobit.

Uz gore navedeno, kao nedovoljno ispitani poten-
cijal ne treba zaboraviti i gradski otpad. lako je kod
upravljanja otpadom primarni cilj uklanjanje ili zbri-

District heating system presents high level for using
of biomass It is estimated that, to satisfy the heat-
ing needs in the municipality of Zenica, about 60%
of households use the regional system of heating,
and the rest of this percent use an individual heat-
ing systems (boilers). District heating system, also
saves a fuel and contributes to the reduction of CO2
emission. Supply of biomass could be solved by one
or more suppliers, who are independent of the plant
and guarantee the delivery of fuel of appropriate con-
dition. Suppliers can be a shareholders, in order to
ensure the long-term supply of fuel and allow that in-
vestment made a profit.

Along with foregoing, municipal waste, as insuffi-
ciently examined potential should not be forgotten.



njavanje otpada, upotreba energije iz otpada za gri-
janje ili proizvodnju elektri¢ne energije predstavlja
takoder jedan od nacina za efikasno koristenje ot-
pada, uz smanjen negativan utjecaj na okolis. Po-
strojenja termic¢ke obrade otpada u urbanim i gusto
naseljenim sredinama omogucavaju istovremeno
zbrinjavanje i energetsko iskoristavanje (naprimjer
odredeni zeleni dio recikliranog otpada, biomasa iz
parkova, mulj iz kolektora otpadnih voda i sli¢no). U
vezi potrebe i opravdanosti, odnosno mogucénosti
sagorijevanja komunalnog otpada, kao i njegovog
utjecaja na okolis, potrebno je provesti adekvatna
istrazivanja i tehnic¢ku analizu.

Osim sagorijevanja, eventualno se iz deponijskog ot-
pada na savremenim deponijama moze proizvoditi
biogas postupkom anaerobne obrade otpada. Depo-
nijski gas moze se koristiti kao gorivo za pogon gasnih
motora (na principu gasnog ciklusa) koji pokre¢u ge-
neratore za proizvodnju elektri¢ne energije. Osim za
proizvodnju energije, sakupljanje deponijskog gasa
je od znacaja i za zastitu okolisa, jer emisija jedini¢ne
mase metana iz deponijskog gasa u atmosferu ima vi-
Sestruko vedi utjecaj na proces globalnog zagrijavanja
u odnosu na jedini¢nu masu emitovanog CO..

U cilju poticanja koristenja energije biomase, potreb-
no je provesti niz aktivnosti kao $to su program po-
modi za nabavku postrojenja za skupljanje, prevoz
i obradu biomase, uvodenje evropskih standarda i
regulative za goriva iz biomase, provodenje studija
o potencijalu biomase i analiza razlic¢itih tehnologija
spaljivanja biomase u kombinaciji sa ugljem.

4.1.2. Koristenje biogoriva u saobracaju

Biogoriva su tekucéa pogonska goriva motornih vozila,
nastala transformacijama biljnih i Zivotinjskih materi-
ja. Bioetanol se dobiva iz tradicionalnih usjeva Zitari-
ca, kukuruza, repe i sli¢no, postupcima fermentacije
i destilacije, a primjenjuje se kao dodatak benzinu.
Biodiesel se proizvodi rafiniranjem biljnih ulja (sun-
cokretovo ili od repi¢inog sjemena), otpadnih jestivih
ulja i zivotinjskih masti, a koristi se u diesel motorima
kao mjesavina ili zasebno gorivo. U cilju smanjenja
emisije Stetnih gasova, u narednom periodu bi se mo-
gla provesti analiza i razmotriti mogucnosti koristenja
biodizela kao pogonskog goriva u vozilima gradskog
i prigradskog saobracaja u op¢ini Zenica, a takoder i
povecati javni interes za Siru proizvodnju i primjenu
biodizela.

TroSkovi proizvodnje biogoriva u velikoj mjeri zavise
od cijene same sirovine na trziStu (uljana repica i dru-
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Although, the primary objective of waste managmen
is removal or disposal of waste, or to use energy from
waste to heat or to produce electricity, it also presents
one of the ways for efficient use of waste, with reduced
impact on the environment. Plants for thermal treat-
ment of waste in urban and densely populated areas
enable simultaneous disposal and energy exploitation
(for example, the green part of the recycled waste, bio-
mass from parks, sludge from wastewater collectors
and similar). Regarding the need and justification, or
possibility of municipal waste combustion, as well as
its impact on the environment, it is necessary to con-
duct adequate research and technical analysis.

Besides of combustion, it is possible to produce a bi-
ogas from landfill waste on modern landfills, by anae-
robic treatment of waste. Landfill gas can be used as
fuel for gas powered engines (on the principle of gas
cycle), that runs generators for electricity producti-
on. Besides of producing energy, collection of landfill
gas is very significant for the protection of the envi-
ronment, because emissions of the unit mass of the
methane from landfill gas into atmosphere has much
greater impact on global warming comparing to the
unit mass of emitted CO.,.

In order to encourage the use of biomass energy, it
is necessary to conduct a series of activities such as
assistance program for purchasing of equipment for
collecting, transportation and processing of biomass,
the introduction of European standards and regu-
lations for biomass fuels, conduct the studies about
biomass combustion potential and analysis about di-
fferent technologies for biomass combustion in com-
bination with coal.

4.1.2. The use of biofuels in transport

Biofuels are liquid driving fuels in motor vehicles,
originated as a result of plant and animal substanc-
es transformation. Bioethanol is produced from tra-
ditional cereals of grain, corn, beet etc, in processes
of fermentation and distillation, and it can be used as
a gasoline supplement. Biodiesel is produced by re-
fining vegetable oils (from sunflower or rape seed),
edible oils and animal fats, and it can be used in die-
sel engines as a mixture or as a separate fuel. In order
to reduce the emission of harmful gases, an analysis
could be conducted, in future period to consider the
possibility of using biodiesel as a fuel for vehicles in
urban and suburban traffic in Zenica municipality,
and also to increase public interest for wider produc-
tion and use of biodiesel.

The production costs of biofuels are mostly depen-
dent on the price of raw material on the market (rape-
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ge uljarice, odnosno kukuruz), zatim pogonski trosko-
vi procesa proizvodnje, investicijski troskovi i troskovi
osoblja. Prema raspoloZivim podacima u toku 2006. go-
dine proizvodna cijena biodizela na podru¢ju EU izno-
sila je 0,6 - 0,9 EUR/litar, a bioetanola oko 1,0 EUR/litar.

4.2. ENERGIJA VIETRA

Imajuci u vidu razvoj tehnologije i opsteprisutni trend
u pogledu iskoristavanja energije vjetra u svijetu, za
ocekivati je da ¢e u narednom vremenskom razdoblju
i u Bosni i Hercegovini dod¢i do izgradnje vjetroelek-
trana i njihove integracije u energetski sistem. Za
definisanje ciljeva u pogledu koristenja energije vje-
tra potrebno je prethodno sagledavanje stanja ovog
energetskog resursa. Prema podacima analize eko-
nomskog potencijala gradnje vjetroelektrana u Bosni
i Hercegovini njemacke agencije za tehnic¢ku saradnju
GTZ iz 2004. godine, potencijal za razvoj snage vje-
troelektrana procjenjuje se na oko 600 MW do 2010.
godine.

Prostorna razdioba srednje godisnje brzine i snage
vjetra iz Studije energetskog sektora u BiH prikazana
je na slikama 4.1.i 4.2, izradena na osnovu meteoro-
loskih podataka globalnog modela vremena koji se
primjenjuje u svakodnevnoj operativnoj meteorolos-
koj praksi. Vidljivo je da se podrucje juga Bosne i Her-
cegovine moze smatrati najperspektivnijim za razvoj
vjetroelektana.

seed and other oilseeds, corn) as well as running costs
of production, investment costs and personnel costs.
According to the available data in 2006 the produc-
tion price of biodiesel in the EU was 0.6 - 0.9 EUR/liter
and price of ethanol was about 1.0 EUR/liter.

4.2. WIND ENERGY

Considering the development of technology and
general trend in terms of wind energy in the world,
it is expected, that in forthcoming period Bosnia and
Herzegovina, will begin the construction of wind
farms and their integration into energy system. For
defining objectives in terms of use of wind energy,
it is necessary to realize the condition of this energy
resource. According to data from analysis of the eco-
nomic potential of wind farms in Bosnia and Herze-
govina, conducted by German Agency for Technical
Cooperation, GTZ in 2004 year, the estimated poten-
tial for wind power development is about 600 MW
by 2010 year.

Spatial distribution of average annual wind speed and
power from the Energy Study Sector in BH is shown
in Figure 4.1. and 4.2, and it is created on the basis of
meteorological data of global time model, which is
applied in everyday operational meteorological prac-
tice. It is evident that the south area of Bosnia and
Herzegovina can be considered as the most perspec-
tive for the development of wind farms.

Slika 4.2. Srednja godisnja brzina vjetra na visini 50 m iznad tla za razdoblje 1997 — 2006. godine / Figure 4.2. The average annual
wind speed at 50 m height above the ground for period from 1997 - 2006
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Slika 4.3. Srednja godisnja snaga vjetra na visini 50 m iznad tla za razdoblje 1997 — 2006. godine / Figure 4.3. The average annual
wind power at 50 m height above the ground for period from 1997 - 2006

Iz navedenih podataka proizilazi da na podru¢ju opdi-
ne Zenica srednja godisnja brzina vjetra iznosi pribliz-
no 4,3 - 4,7 m/s, a srednja godiSnja snaga vjetra iznosi
priblizno 100 - 120 W/m?,

Na lokalne vjetroklimatske prilike utjecaj imaju lo-
kalni efekti strujanja atmosferskog zraka (hrapavost
povrsine, prepreke strujanju, stabilnost atmosfere od
koje zavisi vertiklani profil vjetra). Buduci da ne po-
stoje detaljna istraZivanja u tom pogledu, trenutno
nije moguce lokalizirati vjetroklimu u opcini Zenica
i svesti je na rezoluciju prikladnu za detaljnu analizu
potencijala vjetra. Za kvalitetnu procjenu potencijala
energije vjetra u opcini Zenica, trebalo bi provesti niz
aktivnosti, to jest: sistematski opis klimatologije vjetra
na podrucju opcine, program mjerenja parametara
vjetra, izbor odgovarajucih lokacija za gradnju vjetro-
elekrana sa ocjenom potencijalnih lokacija nekom od
prikladnih multikriterijalnih metoda, analizu troskova
i dobiti od koriStenja energije vjetra na podrucju op-
¢ine, a paralelno s tim i aktivnosti na uspostavljanju
potrebnog institucionalnog i zakonodavnog okvira.

These data indicate that in the Zenica Municipality,
mean annual wind speed is approximately 4.3 to 4.7
m/s, and the mean annual wind power is approxi-
mately 100-120 W/m?2,

On local wind climate conditions, great influence
has a local atmospheric air flow (surface roughness,
air flow barriers, the stability of the atmosphere, on
which depends a vertical profile of wind). Since there
are no detailed studies on this matter there is possi-
bility to localize the wind climate in the Zenica Munic-
ipality and to bring it an appropriate resolution for
a detailed wind potential analysis. For quality assess-
ment of wind power potential in Zenica Municipality
a series of activities should implement such as: sys-
tematic description of wind climatology in the Munic-
ipality, a program for measuring wind parameters, the
selection of appropriate locations for the construction
of wind plants with an assessment of potential loca-
tions by using one of the suitable mulitcriterial meth-
ods, cost and profit analysis of the use of wind energy
in the Municipality, and parallel with these activities,
work on the establishment of the necessary institu-
tional and regulatory framework.

Akcioni plan energetski odrzivog razvoja (SEAP)
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4.3. ENERGIJA SUNCA

Sunceva energija je svugdje dostupan izvor koji se
moze koristiti za grijanje i rasvjetu zgrada, grijanje
potrosne tople vode i vode u bazenima ili za direktnu
proizvodnju elektri¢ne energije. Najznacajnija primje-
na Sunceve energije je u zgradarstvu gdje se mogu za
grijanje u zimskom periodu iskoristiti relativno niski
nivoi zraCenja, a pravilnom gradnjom takode sprijeciti
visoke toplotne doprinose zracenja u ljetnim mjeseci-
ma. Povrsina od 1 m? kvalitetnog prozora moze osigu-
rati oko 600 W toplotne energije (snage) za grijanje,
a isti kvadratni metar prozora moze osigurati rasvjetu
kvalitetniju od umjetnih rasvjetnih tijela zamjenjujudi
oko 100 W elektri¢ne energije (snage) za rasvjetu.

Za potrebe procjene potencijala Suncevog zracenja
na podrucju Bosne i Hercegovine dostupno je neko-
liko izvora podataka:

= METEONORM 6.0 (izdanje 2007) je opsezna baza
meteoroloskih podataka koja se temelji na dva-
desetogodisnjem iskustvu kompanije Meteotest
iz Svicarske u razvoju meteorologkih baza za ener-
getske primjene, a za podrucje Bosne i Hercego-
vine baza sadrZi podatke meteoroloskih stanica
Banja Luka, Sarajevo, Livno i Mostar za period
1981 - 2000. godine.

= Baza podataka iz Priru¢nika za energetske primje-
ne Suncevog zracenja Vlade Republike Hrvatske i
Energetskog instituta Hrvoje PoZar sadrzi podatke
za period 1961 - 1980. godine za lokacije Biha¢, Dr-
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4.3. SOLAR ENERGY

Solar energy is everywhere accessible resource that
can be used for heating and lighting of buildings,
heating of the water and pool water, or for the direct
production of electricity. The most significant applica-
tion of solar energy are buildings, where low levels of
radiation can be used in the winter period and also by
property constructing, high thermal radiation contri-
butions can be prevented in summer. Area of 1 square
meter of quality window can provide about 600 W
of thermal energy (power) for heating, and the same
square meter of window can provide better quality of
artificial lighting, replacing about 100 W of electricity
(power) for lighting.

For the needs of assessment the potential solar radi-
ation on the territory of Bosnia and Herzegovina few
sources are available:

= METEONORM 6.0 (edition 2007) is an extensive da-
tabase of meteorological data that is based on twen-
ty years of experience of Meteotest company from
Switzerland, in developing meteorological databas-
es for energy application, and for the area of Bosnia
and Herzegovina, the database contains the meteo-
rological data from the stations of Banja Luka, Sara-
jevo, Mostar and Livno, for the period 1981 — 2000.

= Database from the Manual for the application of
solar radiation energy of the Croatian Government
and the Energy Institute Hrvoje PoZar contains data
for the period from 1961 - 1980. for the locations of
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Slika 4.4. Ukupna godisnja ozracenost horizontalne povrsine Suncevim zracenjem u BiH / Figure 4.4. Total annual irradiation of
horizontal surface by Sun radiation in BH



var, Sanski Most, Banja Luka, Doboj, Tuzla, Bijeljina,
Livno i Mostar.

= Evropski atlas Suncevog zracenja (European Solar
Radiation Atlas - ESRA) iz 2000. godine sadrzi po-
datke o osuncavanju za Banja Luku i Sarajevo za
period 1981 - 1990. godine.

U navedenim izvorima podataka nisu zastupljeni de-
taljni podaci za potrebe procjene potencijala Sunce-
vog zracenja na podrucju opcine Zenica.

Podaci o ozracenosti za podrucje opcine Zenica dati
su u tabeli 4.2.

Bihac, Drvar, Sanski Most, Banja Luka, Doboj, Tuzla,
Bijeljina, Mostar and Livno.

= The European Solar Radiation Atlas (European Solar
Radiation Atlas - ESRA) from 2000, contains informa-
tion about insolation for Banja Luka and Sarajevo in
the period from 1981 to 1990.

The mentioned data sources do not show detailed
data for the purposes of assessing the potential of so-
lar radiation in the Zenica Municipality.

Data about solar radiation for the Zenica municipality
are given in table 4.2.

Tabela 4.2. Dnevna ozracenost povrsine okrenute prema jugu ukupnim Suncevim zracenjem po mjesecima za podrucje opcine
Zenica/ Table 4.2. Daily radiation of the surface faced to the south by total solar relation by mounths or the area pf Zenica
municipality

januar / January 1,385 1,815 2,055 2,324 2,260 2231 63° 3,0
februar / February 2,078 2,542 2,787 3,034 2,664 2953  55° 4,9
mart / March 3,216 3,672 3,881 4,032 3,041 399  43° 74
april / April 4,457 4,778 4,870 4,812 2,972 4864  29° 11,8
maj / May 5,482 5,631 5,589 5313 2,754 5455 16° 17,8
juni/June 5,888 5,932 5,819 5,431 2,554 5618  10° 21,3
juli / July 6,430 6,561 6,478 6,094 2,891 6,285  14° 22,6
_august / August 5614 5,956 6,027 5,876 3,319 5972 25° 23,0
septembar / September 4,253 4,834 5,087 5,242 3,720 5214  41° 17,4
oktobar / October 2,733 3,325 3,630 3,926 3,326 3832  53° 13,8
novembar / November 1,575 2,015 2,256 2,520 2,375 2430  61° 8,8
decembar / Decembar 1,136 1,497 1,699 1,929 1,904 1,849  64° 2,0
.................................................... 3’697 4’055 4’1 920 4’21 7 2’81 e) 4’232 340 12’8
1.349,3 1.480,1 1.529,1 1.539,4 1.027,6 15447 - =

Geografska Sirina [N]: 44° 12'51”
Geografska duzina [E]: 17° 54’ 36"

Nadmorska visina: 308 m

Na slici 4.3. prikazana je karta prostorne raspodjele
ukupne godisnje ozracenosti horizontalne povrsine
Suncevim zra¢enjem na podrucju Bosne i Hercegovi-
ne. U skladu s promjenom geografske Sirine, ukupna
godisnja kolicina Suncevog zracenja opcenito pada od
sjeverozapada prema jugoistoku. Prema predstavlje-
nim podacima, podrucje opcine Zenica moze ocekivati
zracenje priblizno u iznosu 1,3 — 1,4 MWh/m? ukupno
dozracene Sunceve energije. Mjesec u godini sa najve-
¢om koli¢inom primljenog zracenja je juli, a najmanje
dnevne sume se mogu ocekivati u decembru.

Zahvaljujudi razvoju tehnologije, u posljednje vrijeme

Geographical latitude [N]: 44° 12'51”
Geographical longitude [E]: 17° 54’ 36"
The altitude: 308 m

In Figure 4.3., map of spatial distribution of total an-
nual solar radiation of the horizontal surface in Bos-
nia and Herzegovina is shown. Depending on the
latitude change, the total annual amount of solar ra-
diation falls generally from northwest to southeast.
According to the presented data, the Zenica Munici-
pality area can expect the amount of radiation of ap-
proximately 1.3 to 1.4 MWh/m2 of the total radiant
solar energy. The month with the highest amount of
received radiation is July, and the daily minimum sum
can be expected in December.

Thanks to the development of technology, recent
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toplotni sistemi koji koriste Sun¢evo zracenje danas
predstavljaju pouzdan i ucinkovit nacin proizvodnje
toplotne energije za pripremu potrosne tople vode i
grijanje prostorija. Povrsina od 1 m? solarnih kolektora
mozZe proizvesti oko 700 W toplotne snage za grijanje
tople vode ili prostora. Dobivena energija se moze
akumulirati u rezervoarima, ali je u hladnijem dijelu
godine potrebno osigurati dodatnu energiju (najce-
$¢e elektri¢na).

Osim za grijanje, solarna energija je izuzetno pogod-
na i za proizvodnju elektricne energije. Povrsina od
1 m? solarnih celija spojenih u modul moze proizvesti
preko 100 W elektri¢ne energije. Zbog svojih karakte-
ristika, solarne ¢elije su posebno pogodne za napaja-
nje potrosaca koji nisu spojeni na elektroenergetski
sistem (na primjer napajanje telekomunikacijskih i i
radiodifuznih postrojenja).

Fotonaponski sistemi su kapitalno intenzivna postro-
jenja koja karakterisu izuzetno visoka pocetna ulaga-
nja, ali, s druge strane, i vrlo niski troskovi rada, uz Zi-
votni vijek od preko 25 godina. Zbog visokih pocetnih
ulaganja, ne moze se ocekivati znacajnije uvodenje
ovih sistema bez uvodenja poticajne cijene i garan-
tovanog otkupa energije na drzavnom ili federalnom
nivou na duzi vremenski period.

U tabeli 4.3. prikazani su iznosi moguce dnevne i mje-
seCne proizvodnje energije za podrucje opcine Zeni-
ca izrazene u kWh, za referentni fotonaponski sistem
snage 1 kW, s modulima orijentisanim prema jugu
pod uglom od 35° i izvedenim u tehnologiji kristali-
ni¢nog silicija.

Iz svega navedenog moze se zakljuciti da postoji po-
tencijal primjene Sunceve energije na podrucju opdi-

thermal systems that use solar radiation today repre-
sent a reliable and efficient way of producing thermal
energy for preparation of domestic hot water and
space heating. Area of 1 m2 of solar collectors can
produce about 700 W of thermal power for heating
domestic hot water or space. The resulting energy can
be accumulated in the reservoirs, but in the colder
part of the year it is necessarry to provide additional
energy (usually electricity).

Except for heating, solar energy is extremely suitable
for the production of electricity. Area of 1 m2 of so-
lar cells connected in a module can produce over 100
W of electricity. Because of its characteristics, solar
cells are suitable for power consumers that are not
connected to the electric power system (for example,
supply of telecommunication and radio diffuse facili-
ties).

Photovoltaic systems are capital intensive plants char-
acterized by an extremely high initial investment, but,
on the other hand, with the low cost of labor, and a
life expectancy of over 25 years. Because of the high
initial investment, substantial introduction of these
systems can not be expective without introducing in-
centive pricing and guaranteed purchase of energy at
the state or federal level for a longer period of time.

Table 4.3. shows possible daily and monthly amounts
of energy production for the Zenica Municipality ex-
pressed in kWh, for referent photovoltaic system with
the power of 1 kW, and with modules produced out
under the crystalline silicon technology and oriented
toward the south at an angle of 35 degrees.

From the above it mentioned a conclusion can ---, that
Zenica Municipality has a potential for application of

Tabela 4.3. Procjena proizvodnje energije iz fotonaponskog sistema snage 1 kW / Table 4.3. Estimated energy production from

photovoltaic power systems of 1 kW

Mjesec u godini
Month of the year

"r?\f)i:;?; ' dnevno, daily
[kWh/kW] [kWh/kW]
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ne Zenica. Zbog ekonomskih karakteristika ovih siste-
ma, njihova primjena se moze povecati odgovaraju-
¢im mjerama, kao naprimjer poticanjem obrazovanja
izvodaca i instalatera ove opreme, obrazovnom kam-
panjom usmjerenom prema kupcima ove opreme,
stvaranjem ambijenta gdje se ovakvi sistemi smatraju
uobicajenim rjeSenjem za pripremu potrosne tople
vode ili dogrijavanje prostorija, kao i uspostavom in-
stitucionalnog i zakonodavnog okvira.

4.4. HIDROENERGIJA

lako je energija vode po svojoj definiciji obnovljiv
izvor energije, samo znacenje pojma obnovljivi izvo-
ri Cesto ne obuhvata sve hidroelektrane. Obnovljivim
izvorima se u pravilu smatraju lokalne elektrane ma-
njih snaga i s manjim utjecajem na okolinu. Osnovni
parametar na osnovu kojeg se definise pojam male hi-
droelektrane je instalirana snaga. U vedini zemalja svi-
jeta to su hidroelektrane sa instaliranim snagama do
10 MW, mada ova granica varira u rasponu 5 - 30 MW.

Glavna prednost hidroenergetskih postrojenja je Sto u
svom radu ne dovode do $tetnih emisija, kao $to je to
slu¢aj kod termoenergetskih postrojenja. Procjenjuje
se da jedna mala hidroelektrana snage 5 MW godisnje
svojim radom zamjenjuje 1400 t, . fosilnog goriva
i smanjuje emisiju od 16.000 t CO, u poredenju sa po-
strojenjem na fosilno gorivo iste godisnje proizvodnje.

Na podrucju opcine Zenica u narednom periodu pla-
niran je pocetak izgradnje hidroelektrane Vranduk,
koja bi imala doprinos u pouzdanom snabdijevanju
elektricnom energijom na podrucju Federacije BiH,
a takode i u smanjenju emisije zagaduju¢ih materija
u odnosu na sagorijevanje fosilnih goriva, odnosno
doprinos zastiti okolisa. Planirano je da HE Vranduk
bude smjestena na podrucju opcine Zenica, na lokaci-
jiizmedu grada Zenice i naselja Nemila u neposrednoj
blizini naselja Vranduk, a obuhvaceno podrugje pro-
teze se lijevom obalom rijeke Bosne. Ocekivano vri-
jeme izgradnje je 5 godina. Prema idejnom projektu
i tehnickoj dokumentaciji za izgradnju, HE Vranduk je
hidroelektrana proto¢nog tipa sa dva agregata (jed-
nim glavnim i jednim malim agregatom). Osnovni
energetski parametri su: ukupna instalisana snaga od
19,56 MW i moguca godisnja proizvodnja elektri¢ne
energije od 96,38 GWh.

Projekat izgradnje HE Vranduk zasnovan je na koriste-
nju vodenog toka kao obnovljivog izvora energije, $to
¢e doprinijeti i redukciji emisije CO, u atmosferu. Op¢i
koncept koristenja hidroenergetskog potencijala rije-
ke Bosne na navedenom podrucju bazira se na opre-
djeljenju da se na najefikasniji nacin iskoristi prirodni
vodotok rijeke Bosne, zatim, da se pri tome ne utjece

solar energy. Because of economic characteristics of
these systems, their application can be enhanced by
appropriate measures, such as encouraging educa-
tion of contractors and installers of this equipment, an
educational campaign directed to the buyers of this
equipment, creating an environment where such sys-
tems are considered as usual solution for preparation
of hot water or reheating facilities, as well as the estab-
lishment of an institutional and legislative framework.

4.4. HYDROPOWER

Although hydropower, by its definition, presents a
renewable energy source, just the meaning of renew-
able sources, often do not include all hydropower
plants. Renewable resources generally consider lo-
cal power plants of smaller power and low impact on
the environment. The basic parameter, on which, the
term of small hydropower plant is defined, is installed
power. In the most countries of the world, these are
hydropower plants with installed power up to 10 MW,
although this limit varies in the range of 5 - 30 MW.

Major advantage of hydropower plants is that during
their work, they do not lead to harmful emissions, as it
is the case of thermal power plants. It is estimated that
one small hydropower plant with installed power of 5
MW, through its work, replaces the 1400 fossil fuel per
year and reduces 16,000t of CO, emissions in compar-
ing to fossil fuel plants at the same annual production.

In the future period, in the Zenica Municipality, the
construction of hydropower plant Vranduk is planned.
This hydropower plant would contribute to the reli-
able electricity supply in the Federation of BH. Also,
it would contribute to the reduction of polluting
substances comparing to burning fossil fuels , which
means that it would contribute to the environmental
protection. HPP Vranduk will be located between Ze-
nica and Nemila suburb, and it will include the area
stretching along the left side of the Bosnia river. Esti-
mated time of construction is 5 years. According to the
preliminary design and technical documentation, the
HPP Vranduk is the flow type hydropower plant with
two aggregates (the main and the small aggregate).
Basic energy parameters are: total installed power of
19.56 MW and possible annual electricity production
of 96.38 GWh.

Project construction of the HPP Vranduk is based on
using water flow as renewable energy source, which
will contribute to the reduction of CO2 emissions into
the atmosphere. General concept of using hydropow-
er potential of the Bosnia river on the mentioned area
is based on the determination to exploit the natural
water flow of the Bosnia river on the most efficient



Stetno na glavne karakteriskite okoli3a te da postojedi
infrastrukturni objekti ne budu ugrozeni.

Pored izgradnje hidroelektrane Vranduk, u procesu
izgradnje su dvije male hidroelektrane: Cajdras i Ka-
menolom. Procijenjena godisnja proizvodnja elek-
tricne energije u maloj hidroelektrani Cajdras izno-
si 3.600 MWh, a u maloj hidroelektrani Kamenolom
0ko1.400 MWh.

4.5. GEOTERMALNA ENERGIJA

Dosadasnja sveukupna istrazenost geotermalnih
izvora u Bosni i Hercegovini je veoma niska. U cijeloj
zemlji izbuseno je oko tridesetak dubokih bu3otina, a
samo na malom broju njih su ispitani toplotni para-
metri busotinskih fluida.

IstraZivanja geotermalnih resursa u Bosni i Hercego-
vini su radena multisciplinarnim pristupom, provode-
njem regionalnih geoloskih, hidrogeoloskih, geofizic-
kih i drugih istrazivanja, na osnovu kojih su dobivena
odredena saznanja o akumulacijama geotermalnih
voda. Na osnovu provedenih istraZivanja, procijenjeni
su osnovni geotermalni parametri: geotermalni gra-
dijenti i toplotni tokovi. |z rezultata prezentovanih u
Studiji energetskog sektora u BiH vidljivo je da su, sa
stanovista geotermalnog gradijenta, najperspektiv-
nija podru¢ja uz rijeku Savu i srednjobosanski bazen.
Prosjecni toplotni tok geotermalno perspektivnog di-
jela Bosne i Hercegovine iznosi oko 60 — 100 mW/m?,
sto je vise od evropskog kontinentalnog prosjeka koji
iznosi oko 60 mW/m?2,

Na temelju istraZivanja, posebno hidrogeoloskih, izvr-
$eno je zoniranje geotermalnih potencijala u Bosni i
Hercegovini, prema kojem je definisana zona sarajev-
sko-zeni¢kog bazena kao najve¢a meduplaninska de-
presija s akumulacijama u tercijarnim i mezozojskim
stijenama. Bazen je lociran u zoni velikog dubinskog
razloma, a duz obodnih rasjeda javljaju se izdanci mi-
neralnih i termomineralnih voda.

Medutim, bez reprezentativnih geotermalnih parame-
tara, koje je moguce dobiti samo dubokim busenjem,
nemoguce je pouzdano razmatrati koristenje geoter-
malnih resursa na podrucju opcine Zenica. Takoder,
imajudi u vidu znacajne potrebne investicije u istrazna
busenja, uz ogranicenja zbog nesigurnosti takvih istra-
Zivanja, ne mogu se prognozirati znacajnija ulaganja u
ovom sektoru bez odgovarajuce podrske drzavne i fe-
deralne uprave ili medunarodne zajednice.

way, and thereby not to have adversel affect the main
environmental characteristics, and not to endanger
existing infrastructure facilities. Besides the construc-
tion of the HPP Vranduk, the construction of the two
small hydropower plants, Cajdra$ and Kamenolom, is
in the process. Estimated annual electricity produc-
tion, in the small HPP Cajdras is 3.600 MWh, and in the
HPP Kamenolom is about 1.400 MWh.

4.5. GEOTHERMAL ENERGY

So far, the overall exploration of geothermal resourc-
es in Bosnia and Herzegovina is very low. Throughout
the country, about thirty deep wells are drilled, and
only on the few were tested on number of them, ther-
mal parameters of drilling fluids.

Studies of geothermal resources in Bosnia and Her-
zegovina were made by using multi-disciplinary ap-
proach and implementation of regional geological,
hydro geological, geophysical and other researches,
based on which some information about the reser-
voirs of geothermal water were obtained. Based on
the conducted researches, basic geothermal parame-
ters such as geothermal gradients and heat flows are
estimated. From the results presented in the energy
sector study in BH, it is evident that, from the stand-
point of the geothermal gradient, the most promising
areas are along the Sava river and the Central Bosnia
pool. Average geothermal heat flow of the promising
part of Bosnia and Herzegovina is about 60-100 mW/
m?, which is higher than the European continental av-
erage of about 60 mW/m?2,

Based on the research, particularly hydro geological,
zoning geothermal potential in Bosnia and Herzegov-
ina have been made. According to this zoning, zone
of Sarajevo-Zenica pool is defined as the largest in-
ter-mountain depression with accumulations in Ter-
tiary and Mesozoic rocks. The pool is located in a zone
of great deep broke, and along the peripheral faults
outcrops of mineral and thermal waters occur.

However without representative geothermal param-
eters that can be obtained only by deep drilling, it is
impossible to reliably examine the use of geothermal
resources in the Zenica Municipality. Also, having in
mind the significant investment required in explora-
tion drilling, with limitations due to insecurity of such
research, we cannot predict the significant investments
in this sector without proper support of state and fed-
eral government or the international community.






V4

VISION OF MUngligALITY gF ZENIEA

Zenica kao zeleni Celi¢ni grad gradi zdravu i bogatu
buduénost svoje djece na svom kulturnom i industrij-
skom naslijedu / Zenica as green steel city builds whe-
althy and healthy future for her kids based on culutu-
ral and industrial heritage.

Zenica kao vodedi grad u regiji po upotrebi obnovlji-
vih izvora energije / Zenica as leading city in region in
using reneweable energy sources

Zenica je grad koji brine o pravilnoj upotrebi vlastitih
prirodnih resursa / Zenica is a city that cares about the
proper use of its natural resources
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ANALIZA ENERGETSKE POTROSNJE
ZA REFERENTNU 2006. GODINU

Analiza energetske potrosnje za opcinu Zenica izrade-
na je za 2006. godinu, koja je odabrana kao referentna
godina. Kriterij za odabir referentne godine je raspo-
lozivost i pouzdanost podataka koji su se koristili za
proracun utro$ka toplotne i elektri¢ne energije, odno-
sno za proracun emisije CO,.

Analiza energetske potrosnje opcine Zenica obuhvata
tri sektora: zgradarstvo, saobracaj i javnu rasvjetu.

6.1. ANALIZA ENERGETSKE POTROSNJE U
SEKTORU ZGRADARSTVA
OPCINE ZENICA U 2006. GODINI

Za potrebe analize, energetska potrosnja u sekto-
ru zgradarstva opcine Zenica je svrstana u slijedece
podsektore:

1. Zgrade javne namjene u vlasnistvu/nadleznosti
Opcine Zenica;

2. Zgrade javne namjene koje nisu u vlasnistvu/
nadleznosti Opcine Zenica;

3. Zgrade namijenjene za stanovanje.

ENERGY CONSUMPTION ANALYSIS
FOR REFERENT 2006

Energy consumption analysis for Zenica Municipality
has made for 2006, which is selected for referent year.
Criteria for referent year selection selection is avail-
ability and reliability of data, which have been used
for calculation of thermal and electric energy costs, or
for calculation of CO, emission.

Energy consumption analysis for Zenica Municipality
includes three sectors: building, traffic/transport and
public lightening.

6.1. ENERGY CONSUMPTION ANALYSIS
IN SECTOR OF BUILDING OF ZENICA
MUNICIPALITY IN 2006.

For requirements of analysis, energy consumption in
sector of building of Zenica Municipality is classified
in the following subsectors:

1. Public buildings which are in the property/juris-
diction of Zenica Municipality,

2. Public buildings which are not in the property/
jurisdiction of Zenica Municipality,
3. Residential buildings.

Akcioni plan energetski odrzivog razvoja (SEAP)
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Zgrade javne namjene u vlasnistvu ili nadleznosti Op-
¢ine Zenica su svrstane u slijedecih 8 kategorija :

1. zgrade za administrativnu upravu;

2. zgrade preduzeda u vlasnistvu opcine;

3. zgrade za zdravstvenu zastitu;

4. zgrade za obrazovnu djelatnost;

5. zgrade za kulturnu djelatnost;

6. zgrade za sportsku djelatnost;

7. zgrade za socijalnu zastitu;

8. ostale zgrade i prostori u vlasnistvu Opcine.

Zgrade javne namjene koje nisu u vlasnistvu Opcine
Zenica su svrstane u 5 slijededih kategorija:

1. zgrade za kantonalnu, federalnu i drzavnu upravu;
2. zgrade za zdravstvenu zastitu;

3. zgrade za obrazovnu djelatnost;

4. vjerski objekti.

Zgrade namijenjene za stanovanje su svrstane u slije-

dece dvije kategorije:

1. stambene jedinice priklju¢ene na daljinski sistem
grijanja;

2. stambene jedinice sa individualnim sistemom
grijanja.

6.1.1. Metodologija prikupljanja podataka

Relevantni podaci za analize energetskih potrosnji u
zgradarstvu prikupljeni su iz slijededih izvora:

1. opcinske sluzbe;

2. JP Elektroprivreda BIH — Podruznica elektrodistri-
bucija Zenica;

3. menandZmenti osnovnih i srednjih skola;

4. menadzmenti svih javnih objekata u opd¢ini Ze-
nica;

5. JP za prostorno planiranje i uredenje grada Ze-
nica;

6. JP GRIJANJE Zenica;

7. predstavnici svih mjesnih zajednica sa podrug¢ja
opcine Zenica;

8. putem upitnika i ankete koja je u prilogu 2.

Podaci su prikupljani na osnovu unaprijed pripre-
mljenih upitnika za javne zgrade koji su distribuirani
putem Agencije ZEDA i opcinskih sluzbi. Opcina je

Public buildings which are in the property/jurisdiction
of Zenica Municipality are classified in 8 categories:

1. Administrative buildings,

2. Buildings of companies which are in the proper-
ty of Municipality,

Building for health care,

Building for educational activities,

Buildings for cultural activities,

Buildings for sports activities,

Buildings for social care,

Other buildings and premises in the property of
Municipality.

© No AW

Public buildings which are not in the property/juris-
diction of Zenica Municipality are classified in the fol-
lowing 5 categories:

1. Buildings for cantonal, federal and state admini-
stration,

2. Buildings for health care,

Buildings for educational activities,

4. Religious buildings.

w

Residential buildings are classified in the following
two categories:

1. Residential units connected to the district hea-
ting system,
2. Residential units with individual heating system.

6.1.1 Data of collecting methodology

Relevant data for energy consumption analysis in bui-
Iding are collected from the following sources:

1. Municipal services

2. JP Elektroprivreda BiH - subsidiary Elektrodistri-
bucija Zenica,

3. Primary and secondary schools administrations

4.  Administrations of all public buildings in the Ze-
nica Municipality,

5. Public Company for spatial planning and organi-
zation of Zenica

6. JP GRIJANJE Zenica

7. Representatives of all local communities in Zeni-
ca Municipality area,

8. Through the questionnaires and journeys which
are given in attachment 2

Based on already prepared questionnaires for public
buildings, which are distributed by the ZEDA Agen-
cy and Municipality services, all necessary data are



preko Agencije ZEDA takoder organizirala prikuplja-
nje popunjenih upitnika te po potrebi vrsila ponov-
ne provjere istih. Podaci za objekte za stanovanje su
prikupljeni iz raznih opcinskih dokumenata i baza
podataka. Podaci za potrodnju elektricne energije su
provjereni sa nadleznim elektrodistributivnim predu-
ze¢em dok su podaci za potrosnju energije za grijanje
iz sistema daljinskog grijanja provjereni sa Javnim pre-
duzecem Grijanje.

Na osnovu prikupljenih podataka, za sve podsektore
zgradarstva opcine Zenica bit ¢e dati slijedeci parametri:

= opdi podaci o podsektoru;

= ukupna povrsina podsektora (m?);

= broj objekata podsektora;

= ukupna potrosnja elektri¢ne energije podsektora
(kWh);

= specifi¢na potrosnja elektri¢ne energije podsekto-
ra (kWh/m2);

= potrosnja toplinske energije podsektora iz sistema
daljinskog grijanja (KWh);

= potroSnja energije za grijanje koristenjem uglja
(KWh);

= potrosnja energije za grijanje koristenjem loz ulja
(KWh);

= potrosnja energije za grijanje koristenjem biomase
(drvo) (KWh);

= ukupna potrosnja energije za grijanje podsektora
(KWh);

= specifi¢na potrosnja energije za grijanje podsekto-
ra (kWh/m2);

= ukupna potrodnja energije podsektora (KWh);

= specifi¢na potrosnja energije podsektora (kWh/m?).

6.1.2. Analiza potrosnje energije u zgradama
javne namjene u viasnistvu/nadleznosti
Opcine Zenica

Zgrade javne namjene u vlasnistvu ili nadleznosti Op-
¢ine Zenica su svrstane u slijedecih 8 kategorija:

Zgrade za administrativnu upravu;

Zgrade preduzeca u vlasnistvu opdine;
Zgrade za zdravstvenu zastitu;

Zgrade za obrazovnu djelatnost;

Zgrade za kulturnu djelatnost;

Zgrade za sportsku djelatnost;

Zgrade za socijalnu zastitu;

Ostale zgrade i prostori u vlasnistvu opcine.

© N WN =

collected. Through ZEDA Agency, Municipality has
organized collecting of fulfilled questionnaires and if
it was necessary verifiying the same. Data for residen-
tial buildings are collected from different municipality
documents and data bases. Data for electric energy
consumption are verified with the company “Elektro-
distribucija’, while data about energy consumption
for district heating system are verified with the Public
Company Grijanje.

Based on collected data for all Buildings --- for Zenica
Municipality following parameters are given:

= General data about subsector,

= Total area of subsector (m?),

=  Number of buildings in subsector,

= Total energy consumption of subsector (kWh),

= Specific electric energy consumption of subsector
(kWh/m?),

= Thermal energy consumption of subsector from
district heating system (KWh),

= Energy consumption for heating by using coal
(KWh),

= Energy consumption for heating by using heating
oil (KWh),

= Energy consumption for heating by using biomass
(wood) (KWh),

= Total energy consumption for heating the subse-
ctor (KWh),

= Specific energy consumption for heating the sub-
sector (kWh/m?),

= Total energy consumption of the subsector (KWh),

= Specific energy consumption of the subsector
(kWh/m?)

6.1.2. Energy consumption analysis of public
buildings owned by/in jurisdiction
of Zenica Municipality

Public buildings owned by/in jurisdiction of Zenica
Municipality are classified in 8 categories:

1. Administration buildings,

2. Buildings of companies which are in the property
of Municipality,

Building for health care,

Building for educational activities,

Buildings for cultural activities,

Buildings for sports activities,

Buildings for social care,

Other buildings and premises in property of Mu-
nicipality

© No AW



Opcina Zenica raspolaze sa: 5 zgrada/prostora za ad-
ministrativnu upravu, 14 zgrada/prostora preduzeca u
vlasnistvu Opdine, 4 zgrade/prostora za kulturnu dje-
latnost, 11 zgrada/prostora za obrazovnu djelatnost,
25 zgrada/prostora za zdravstvenu zastitu, 1 zgrada/
prostor za sportsku djelatnost, 4 zgrade/prostora za
socijalnu zastitu i odreden broj ostalih zgrada/objeka-
ta u vlasnistvu Opcine koji su poslovne namjene, a Ciji
se broj nije mogao odrediti zbog ¢ega je za proracun
koristen podatak o ukupnoj povrsini grijanog prosto-
ra i isporucenoj elektri¢noj energiji.

Ukupno je na podrucju op€ine Zenica registrovano 64
zgrade/prostora u vlasnistvu/nadleznosti opcine po-
vriine 69.768 m? i nepoznat broj ostalih zgrada/obje-
kata u vlasnistvu Opcine povrsine 22.848 m2 Ukupna
povrsina zgrada/prostora u vlasnistvu/nadleznosti
Opcine iznosi 92.616 m2. Ukupna godiSnja potroSnja
energije iznosi 20.037.390 kWh, pri ¢emu je specifi¢-
na potrodnja energije 216,35 KWh/m?2godiSnje dok je
specifitna energija grijanja 159,23 kWh/m? godisnje.

Zenica Municipality disposes with: 5 administration
buildings/premises, 14 buildings/premises of compa-
nies owned by Municipality, 4 buildings/premises for
cultural activities, 11 buildings/premises for educatio-
nal activities, 25 buildings/premises for health care, 1
building/premise for sports activities, 4 buildings/pre-
mises for social care and certain number of other bu-
ildings/premises owned by Municipality, which have
commercial purposes, and whose number couldn’t
be determined, which is why, data about total heated
area and supplied electricity are used for calculation.

On the Zenica Municipality area, 64 buildings/premi-
ses owned by/in jurisdiction of the Municipality are
registered, with the area of 69.768 m? and unknown
number of other buildings/premises owned by Muni-
cipality in the area of 22.848 m?. Total area of buildin-
gs/premises owned by/in jurisdiction of the Munici-
pality is 92.616 m? Total annual energy consumption
amounts 20.037.390 kWh, from which annual specific
energy consumption is 216,35 KWh/m?, and annual
specific heating energy is 159,23 kWh/m?.

Tabela 6.1. Struktura energetske potrosnje u zgradama u vlasnistvu/nadleznosti Opcine Zenica / Table 6.1. Structure of electric
energy consumption in buildings owned by/in jurisdiction of Zenica Municipality

Potrosnja el.energije, kWh/god.
Energy consumption, kWh/year

Specifi¢na potrosnja el.energije, kWh/m? god.
Specific electric energy consumption, kWh/m? year

Specificna potrosnja energije za grijanje, kWh/m? god.
Specific energy consumption for heating, kWh/m? year

U tablici 6.2. i na slici 6.1. prikazana je potrosnja ener-
gije za sve zgrade u vlasnistvu/nadleznosti Opcine,
podijeljena prema namjeni zgrada i vrsti energenata,
dok je na slici 6.2. prikazan udio energetske potrosnje
prema vrsti energenta.

Energy consumption for all buildings owned by/in ju-
risdiction of the Municipality, classified by the inten-
tion of the building and type of energent is demon-
strated in Table 6.2 and Figure 6.1, while Figure 6.2,
demonstrates the share of energy consumption by
type of energent.



Tabela 6.2. Potrosnja energije u zgradama u vlasnistvu/nadleZnosti Opcine Zenica / Table 6.2. Energy consumption in buildings
owned by/ in jurisdiction of Zenica Municapility

Zgrade za administrativnu upravu

Buildings for adminstrative managment 22.917 617 1.217 72 0 432 2338
Zgrade preduzeca u vlasnistvu/

nadleznostiopéine 9706 1290 1798 90 107 88 3373
Buildings of companies which are in the

property of Municipality

Zgrade za kulturnu djelatnost 2,190 172 450 0 0 0 623
Buildings for cultural activities

Zgrade za obrazovnu djelatnost

Buildings for health care 7.741 142 1.614 0 0 0 1.756
Zgrade za zdravstvenu zastitu 19015 921 1700 1295 0 426 4341
Buildings for sports activities

Zg.ra.de za sportsku QJ'e.Iatnost 320 170 29 0 0 0 199
Buildings for sports activities

Zgrade za socijalnu zastitu 7.880 834 1.402 0 0 29 2.266
Buildings for social care

Ostale zgrade i prostori u vlasnistvu

opcine 22848 1142 4000 0 0 0 5.142
Other buildings/premises in the property of

Municipality .
Ukupno: / Total: 92.616 5.290 12.209 1.456 107 974 20.037

Ostale zgrade i prostori u vlasnistvu
opstine
Other buildings and facilities owned by Municipality

Zgrade za socijalnu zastitu
Social care buildings

Zgrade za sportsku djelatnost
Buildings for sports

Zgrade za zdravstvenu zastitu
Health care buildings

Zgrade za obrazovnu djelatnost
Educational buildings

Zgrade za kulturnu djelatnost
Buildings for culture

Zgrade preduzeca u

vlasnistvu/nadleznosti opstine
Companies’ buildings owned by/in jurisdiction of the Municipality

Zgrade za administrativnu upravu
Administrative buildings /

0 2000 4000 6000

H El.energija ® Daljinsko grijanje i Ugalj ®LloZ ulje mDrvo
El.energy Distance heating Coal Heating oil ~ Wood

Slika 6.1. Potro$nja energije za zgrade u vlasnistvu/nadleZnosti Opcine Zenica, izrazeno u MWh / Figure 6.1. Energy consumption
in buildings owned by/ in jurisdiction of Zenica Municapility, expressed in MWh
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Slika 6.2. Udio energetske potrosnje prema vrsti energenta za zgrade u vlasnistvu/nadleZnosti Opcine Zenica / Figure 6.2. Share of
energy consumption by type of fuel for buildings owned by/ in jurisdiction of Zenica Municapility

6.1.3. Analiza potrosnje energije u zgradama
javne namjene koje nisu u viasnistvu/
nadleznosti Opcine Zenica

Podsektor zgrada i prostora javne namjene koji nisu u

vlasnistvu/nadleznosti Opcine Zenica, u ovisnosti o dje-

latnosti kojoj su namijenjene, dijeli se u pet kategorija:

1. zgrade za kantonalnu, federalnu i drzavnu
upravu;

2. zgrade za zdravstvenu zastitu;

zgrade za obrazovnu djelatnost;

4. vjerski objekti.

w

Na podrucju opcine Zenica registrovano je 37 zgra-
da/prostora za kantonalnu/federalnu/drzavnu upra-
vu, 4 zgrade/prostora za zdravstvenu zastitu, 66 zgra-
da/prostora za obrazovnu djelatnost i odreden broj
vjerskih objekata ciji se broj nije mogao odrediti, a
zbog c¢ega je za proracun koristen podatak o uku-
pnoj povrsini grijanog prostora i isporuc¢enoj elek-
tricnoj energiji.

Ukupno na podrucju opéine Zenica registrovano je
107 zgrada/prostora koji nisu u vlasnistvu/nadlezno-
sti Opcine, povrsine 214.707 m? i nepoznat broj vjer-
skih objekata povrsine 11,316 m2. Ukupna povrsina
zgrada/prostora koji nisu u vlasnistvu/nadleznosti
Opcine iznosi 226.023 m2. Ukupna godi$nja potros-
nja energije iznosi 68.224.013 kWh, pri ¢emu je spe-
cifitna potroSnja energije 301,85 KWh/m? godiSnje
dok je specifitna energija grijanja 237,05 kWh/m?
godidnje.

U tabeli 6.4. i na slici 6.3. prikazana je potrosnja ener-
gije za sve zgrade koje nisu u vlasnistvu/nadleznosti
Opcine podijeljena prema namjeni zgrada i vrsti ener-
genata, dok je na slici 6.4. prikazan udio energetske
potroSnje prema vrsti energenta.

6.1.3. Energy consumption analysis of public
buildings not owned by/in jurisdiction of Zenica
Municipality

Subsector of public buildings and premises owned
by/in jurisdiction of Zenica Municipality, depend on
intended activity , can be classified in five categories:

1. Buildings for cantonal, federal and state admini-
stration,

2. Buildings for health care,

Buildings for educational activities,

4, Religious buildings

w

On the area of Zenica Municipality 37 buildings/pre-
mises for cantonal/federal/state administration are
registered , 4 buildings/premises for health care, 66
buildings/premises for educational activities, and
certain number of religious buildings/premises in the
property of Municipality, whose number couldn’t be
determined, which is why, data about total heated
area and supplied electricity are used for calculation.

On the Zenica Municipality area 107 buildings/pre-
mises owned by/in jurisdiction of Municipality are
registred, with the area of 214.707 m? and unknown
number of religious buildings with area of 11.316
mZ. Total number of buildings/premises owned by/
in jurisdiction of the Municipality is 226.023 m?2 Total
annual energy consumption is 68.224.013 kWh, from
which 301,85 KWh/m? refers to annual specific energy
consumption, while annual specific heating energy is
237,05 kWh/m?.

Energy consumption for all buildings owned by/in ju-
risdiction of Municipality classified by intention and
type of emergent is demonstrated in Table 6.4 and
Figure 6.3, while the share of energy consumption by
the type of energent is demonstrated in Picture 6.4.



Tabela 6.3. Struktura energetske potrosnje u zgradama koji nisu u vlasnistvu/nadleznosti Opcine Zenica / Table 6.3. Structure of
energy consumption in buildings not owned by/in jurisdiction of Zenica Municipality

Potro3nja el.energije, kWh/god.

Energy c;nsumptior?, JkWh/yearg 14.645.302
Specifi¢na potrosnja el.energije, kWh/m? god. 6480
Specific electric energy consumption, kWh/m? year !
Energija za grijanje iz sistema daljinskog grijanja, kWh/god. 27.739.440
Energy for heating from district heating system, kWh/year

Energija za grijanje koristenjem uglja, kWh/god. 19.606.065

Energy for heating by using coal, kWh/year
Energija za gr.ijanje kgriétenjgm Ipi ulja, kWh/god. 5008.107
Energy for heating by using heating oil, kWh/year

Energija za grijanje koriStenjem biomase - drvo, kWh/god.
Energy for heating by using biomass - wood, kWh/year

Ukupna potrosnja energije za grijanje, KWh/god. 53578.710
Total energy consumption for heating, KWh/year

Specifi¢na potrosnja energije za grijanje, kWh/m? god.

1.225.098

Specific energy consumption for heating, kWh/m? year 237,05
UKUPNO, kWh/god. / TOTAL, kWh/year 68.224.013
UKUPNO, kWh/m? god. / TOTAL, kWh/m? year 301,85
Vjerski objekti
Religious objects
Zgrade za obrazovnu djelatnost
Educational buildings
Zgrade za zdravstvenu zastitu
Health care buildings
Kantonalna,federalna i drzavna
uprava
Cantonal, federal and state administration /
0 10000 20000 30000
M Elenergija M Daljinsko grijanje Muglj  Mloiulje M drvo
El.energy Distance heating Coal Heating oil Wood

Slika 6.3. Potro$nja energije za zgrade koje nisu u vlasnistvu/nadleznosti Opcine Zenica, izraZzeno u MWh / Figure 6.3. Energy con-
sumption for buildings not not owned by/in jurisdiction of Zenica Municipality

Tabela 6.4. Potrosnja energije u zgradama koje nisu u viasnistvu/nadleznosti Opcine Zenica / Table 6.4. Energy consumption for
buildings not owned by/in jurisdiction of Zenica Municipality

Eleneraiia Daljinsko
Povrsina .Electr?cj grijanje Ugalj Loz ulje Drvo
Area District Coal  Heating oil Wood
energy heatin
D e s s S .
m? MWh MWh MWh MWh MWh
Kantonalna, federalna i drzavna uprava 60.193 8.744 12.547 449 5.008 202
Cantondal, federal and state managment ~~ =""""~ " ° T T
Zsleicle ok LB ) i 38.857 2321 1008 14228 0 0
BUIIgS O OGN Care e ——————
etz elhmpoun ok e 115657  3.467 13709 3230 0 933
Buildings for educational activites ~~""UC . T e
Vjerski objekti 11316 113 476 1699 0 0

Religious buildings
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Slika 6.4. Udio energetske potrosnje prema vrsti energenta za zgrade koje nisu u vlasnistvu/nadleZznosti Opcine Zenica / Figure
6.4. Share of energy consumption by type of fuel for buildings not owned by/in jurisdiction of Zenica Municapility

6.1.4. Analiza potrosnje energije u zgradama
namijenjenim za stanovanje
na podrudju opcine Zenica

Zgrade namijenjene za stanovanje na podruc¢ju opcine
Zenica podijeljene su u dvije osnovne kategorije i to:

1. stambene jedinice priklju¢ene na daljinski sistem
grijanja;

2. stambene jedinice sa individualnim sistemom
grijanja.

Ukupan broj stambenih jedinica na podrucju opcine
Zenica je 40.074, od toga broj stambenih jedinica pri-
klju¢enih na daljinski sistem grijanja je 17.613 dok je
broj stambenih jedinica sa individualnim sistemom
grijanja 22.461.

Prosje¢na kvadratura stambene jedinice na podrucju
opdcine Zenica je 60 m?/st.

6.1.4. Analysis of energy consumption in
residential buildings
on the Zenica Municipality area

Residential buildings on the Zenica Municipality area
are classified in two major categories:

1. Residential units connected on district heating
system

2. Residential units with individual heating system

Total number of residential units in the Zenica Muni-
cipality area is 40.074, from which 17.613 residential
units are connected to the district heating system,
while 22.461 residential units have individual heating
system.

Average squaring of residential units on the Zenica
Municipality area amounts 60 m?/res.

Tabela 6.5. Struktura energetske potrosnje za stambene jedinice na podrucju opcine Zenica / Table 6.5. Structure of energy

consumption for residential units in the area of Zenica Municipality

Stambene jedinice na podrucju opéine
Residential units on the Municipality area

Specifi¢na potrosnja el.energije, kWh/m? god.
Specific electric energy consumption, kWh/m? year

Energija za grijanje iz sistema daljinskog grijanja, kWh/god.
Energy for heating from district heating system, kWh/year

Energija za grijanje koristenjem uglja, kWh/god.
Energy for heating by using coal, kWh/year

Energija za grijanje koristenjem biomase - drvo, kWh/god.
Energy for heating by using biomass - wood, kWh/year

Ukupna potro$nja energije za grijanje, KWh/god.
Total energy consumption for heating, KWh/year

Specifitna potrosnja energije za grijanje, KWh/ m?god.
Specific energy consumption for heating, kWh/m? year

Sustainable Energy



Ukupna povrsina stambenih jedinica iznosi 2.404.440
mZ, od toga povrsina stambenih jedinica prikljucenih
na daljinski sistem grijanja iznosi 1.056.780 m? dok je
povrsina stambenih jedinica sa individualnim siste-
mom grijanja 1.347.660 m2.

Ukupna godisnja potrosnja energije iznosi 540.319.026
kWh, pri ¢emu je specificna potrosnja energije
224,72,85 KWh/m? godisnje dok je specificna energija
grijanja 182,40 kWh/m? godisnje.

U tablici 6.6. i na slici 6.5. prikazana je potrosnja ener-
gije za stambene jedinice na podru¢ju opcine, podije-
liena prema vrsti energenata, dok je na slici 6.6. prika-
zan udio energetske potrosnje prema vrsti energenta.

Average area of the residential units amounts 2.404.440
m2, from which area of the residential units which are
connected to the district heating system amounts
1.056.780 m?, while area of the residential units with in-
dividual heating system amounts 1.347.660 m>.

Totalannual energy consumptionamounts 540.319.026
kWh, from which 224.72.85 KWh/m?, while annual spe-
cific heating energy amounts 182,40 kWh/m?,

Energy consumption for residential units on the
Municipality area, classified by type of energent, is
demonstrated in the Table 6.4 and Picture 6.3, while
the share of energy consumption by the type of ener-
gent is demonstrated in Picture 6.4.

Tabela 6.6: Potrosnja energije u stambenim jedinicama na podrucju opcine Zenica / Table 6.6. Energy consumption in residential
units in the area of Zenica Municipality

Stambene jedinice priklju¢ene na daljinski
sistem grijanja

Residential units connected on district heating 1.056.780 0 201.011 0 0 201.011
system
Stambene jedinice sa individualnim
sistemom grijanja 1.347.660 18.274 0 82.232 155.327 255.832
Residential units with individual heating system
Potrosnja energije za grijanje 2404440 18274 201011 82232 155327  456.844
Energy consumption for heating
Ukupna potrosnja energije 2.404.440 101.749 201.011 82232 155327  540.319
Total energy consumption
Ukupna potrosnja energije
Total energy consumption
Potrosnja energije na grijanje
Energy consumption for heating / /
0 100000 200000 300000 400000 500000 600000
M El.energija M Daljinsko grijanje bd Ugalj M Drvo
El.energy Distance heating Coal Wood

Slika 6.5. Potro$nja energije za stambene jedinice na podrucju opcine Zenica, izraZzeno u MWh / Figure 6.5. Energy consumption in
residential units in the area of Zenica Municipality, expressed in MWh

Akcioni plan energetski odrzivog razvoja (SEAP)

Sustainable Energy Action Plan (SEAP)




M El.energija
El.energy

M Daljinsko grijanje
Distance heating

bd Ugalj
Coal

M Drvo
Wood

Slika 6.6. Udio energetske potrosnje prema vrsti energenta za stambene jedinice na podrucju opcine Zenica / Figure 6.6. Share of
energy consumption by type of fuel for residential units in the area of Zenica Municipality

6.1.5. Pregled ukupne potrosnje energije u
sektoru zgradarstva na podrudju opcine Zenica

Na osnovu analizirane potrodnje energije za javne
zgrade u vlasnistvu/nadleznosti Opcine Zenica, javne
zgrade koji nisu u vlasnistvu/nadleznosti Opcine Ze-
nica i stambene jedinice, na podrucju opcine Zenica
ukupna potrosnja energije iznosi 628.581.428 kWh,
pri ¢emu je specifi¢cna potrosnja energije 230,83 kWh/
m? godisnje dok je specifi¢na energija grijanja 186,15
kWh/m? godisnje.

6.1.5 Review of total energy consumption in
building sector in the Zenica Municipality area

Based on analyzed energy consumption for public
buildings owned by/in jurisdiction of Zenica Munici-
pality, public buildings not owned by/in jurisdiction
of Zenica Municipality, have total energy consump-
tion in the Zenica Municipality area, in amount of
628.581.428 kWh, from which 230,83 kWh/m? refers to
the annual specific energy consumption, while 186.15
kWh/m?refers to the annual specific heating energy.

Tabela 6.7. Struktura energetske potrosnje u sektoru zgradarstva na podrucju opcine Zenica / Table 6.7. Structure of energy

consumption in Buildings sector in the area of Zenica Municipality

Zgradarstvo
Buildings

Potro3nja el.energije, kWh/god.
Electric energy consumption kWh/year

121.684.625

Specificna potrosnja el.energije, kWh/m2 god.
Specific electric energy consumption kWh/m2 year

44,69

Energija za grijanje iz sistema daljinskog grijanja, kWh/god.

Heating energy from district heating system kWh/year

240.960.086

Energija za grijanje koristenjem uglja, kWh/god.
Heating energy by using the coal, kWh/year

103.294.230

Energija za grijanje koristenjem loz ulja, kWh/god.
Heating energy by using the heating oil, kWh/year

5.115.321

Energija za grijanje koristenjem biomase - drvo, kWh/god.
Heating energy by using the biomass — wood kWh/year

157.526.167

Ukupna potro3nja energije za grijanje, KWh/god.
Total heating energy consumpiton, KWh/year

506.895.804

Specifi¢na potrosnja energije za grijanje, kWh/m2 god.
Specific heating energy consumption, kWh/m? year

186,15

628.580.428

U tablici 6.8. i na slici 6.7. prikazana je potrosSnja ener-
gije u sektoru zgradarstva na podruju opcine, podi-
jeljena prema vrsti energenata i prema podsektorima,
dok je na slici 6.8. i slici 6.9. prikazan udio energet-
ske potrosnje prema vrsti energenta, odnosno prema
podsektorima - podjeli zgrada.

Akcioni plan energetski odrzivog razvoja (SEAP)

230,83

Energy consumption in Building sector, in the Munic-
ipality area, classified by type of fuel and subsectors,
is demonstrated in the Table 6.8 and Figure 6.9, while
the share of energy consumption by the type of the
fuel, or by subsectors - classification of buildings, is
demonstrated in Pictures 6.8. and 6.9.
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Tabela 6.8. Potrosnja energije u sektoru zgradarstva na podrucju opcine Zenica / Table 6.8. Energy consumption in building sector
in the area of Zenica municipality

Zgrade u vlasnistvu/nadleznosti Opcine

Buildings owned by/in jurisdiction 92.616 5.290 12.209 1.456 107 974 20.037
of the Municipality

Zgrade koje nisu u vlasnistvu/nadleznosti
Opcine

Buildings not owned by/in jurisdiction

of the Municipality

Stambene jedinice

Residentialunits

Ukupno: / Total: 2.723.079 121.685 240.960 103.294 5.115 157.526  628.580

226.023 14.645 27.739 19.606 5.008 1.225 68.224

2.404.440 101.749  201.011 82.232 0 155.327  540.319

Stambeni objekti
Residential facilities

Objekti koji nisu u vlasnistvu/nadleznosti Opéine
Facilities not owned/in jurisdiction of the Municipality

Objekti u vlasnistvu/nadleznosti Opcine
Facilities owned/in jurisdiction of the Municipality

P
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Slika 6.7. Potro$nja energije u sektoru zgradarstva na podrucju opcine Zenica, izraZzeno u MWh / Figure 6.7. Energy consumption
in building sector in the area of Zenica municipality

Slika 6.8. Udio energetske potrosnje prema vrsti energenta Slika 6.9. Udio energetske potrosnje prema podjeli zgrada u

za sektor zgradarstva na podrucju opcine Zenica / Figure 6.8. sektoru zgradarstva na podrucju opcine Zenica / Figure 6.9.

Share of energy consumption by type of fuel in buildings se- Share of energy consumption by type of buildings in buildin-
ctor in the area of Zenica Municipality gs sector in the area of Zenica Municipality
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U ukupnoj potrosnji energije za 2006. godinu u sek-
toru zgradarstva, podsektor stambene jedinice sudje-
luje s udjelom od 86%, podsektor zgrade koje nisu u
vlasnistvu/nadleznosti Opcine sa 11%, dok podsektor
zgrade u vlasnistvu/nadleznosti Opcine sudjeluje sa
svega 3%.

6.2. ANALIZA ENERGETSKE POTROSNJE
U SEKTORU SAOBRACAJA OPCINE ZENICA
U 2006. GODINI

Za potrebe izrade analize energetske potrosnje u sek-
toru saobracajaizvrsena je njegova podjela na slijede-
Ce podsektore:

= Vozni park u vlasnistvu Opcine Zenica;
= Javni prevoz putnika;
= Privatna i komercijalna vozila.

Relevantni podaci za analizu energetske potrosnje u

saobracaju prikupljeni su iz slijedecih izvora:

= Ministarstvo unutradnjih poslova Zenicko-doboj-
skog kantona;

= Javna preduzeca u vlasnistvu Opcine Zenica;

= Javne ustanove i druge javne institucije u vlasnis-
tvu Opcine Zenica.

Na temelju prikupljenih podataka, za sve podsektore
saobracaja opcine Zenica odredeni su slijededi para-
metri:

= opdi podaci o podsektoru;

= struktura voznog parka prema namjeni vozila;
= klasifikacija prema vrsti potrosenog goriva;

= potrosnja raznih vrsta goriva po podsektoru.

6.2.1. Vozni park Opcine Zenica

Vozni park u vlasnistvu Opcine Zenica ukljucuje put-
ni¢cke automobile, komercijalna i kombinovana vozi-
la kako u vlasnistvu Opcine Zenica tako i u vlasnistvu
javnih preduzeca i ustanova koje su u vlasnistvu Opci-
ne. Prema raspolozivim podacima, ukupan broj vozila
iznosi 39, pri ¢emu 25 kao pogonsko gorivo koristi
benzin, a 14 kao pogonsko gorivo koriste dizel.

In total energy consumption for 2006 in sector of build-
ing, subsector of residential units participates with share
of 86%, subsector of buildings which are not in the prop-
erty/jurisdiction of the Municipality participates with 11
%, while subsector of buildings in the property/jurisdic-
tion of the Municipality participates with only 3%.

6.2. ENERGY CONSUMPTION ANALYSIS IN THE
SECTOR OF TRAFFIC/TRANSPORT IN 2006 ON THE
ZENICA MUNICIPALITY AREA

For purposes of design of energy consumption analy-
sis development in sector transport following division
subsectors:

= Vehicle fleet in the property of Zenica Municipality,
= Public transport of passengers
= Private and commercial vehicles.

Relevant data for energy consumption analysis in the
sector transport are collected from following sources:

= Ministry of internal businesses of Zenica — Doboj
Canton,

= Public companies in the property of the Zenica
Municipality,

= Public establishments and other public instituti-
ons in the property of the Zenica Municipality.

Based on collected data, for all transport subsectors
of Zenica Municipality, following parameters are es-
tablished:

= General data about subsector,

= Structure of the vehicle park by intention of the ve-
hicle,

= (lassification by type of consumed fuel,

= Consumption of different types of fuels by subse-
ctor.

6.2.1. Vehicle fleet owned by Zenica Municipality

Vehicle fleet in the property of Zenica Municipality
includes travel cars, commercial and combined cars,
both in the property of the Zenica Municipality and in
the property of the public companies and institutions
which are in the property of the Municipality. Accord-
ing to available data, total number of cars is 39, from
which 25 of it as a drive fuel use a gasoline, and 14 of
it use diesel.



Analiza potrosnje goriva za vozni park
Opcine Zenica

Podaci o broju vozila i potrodnji pogonskog goriva
dati su u tabeli 6.9, dok je udio potroSnje goriva pre-
ma vrsti pogonskog goriva za vozila u vlasnistvu Op-
¢ine Zenica prikazan na slici 6.10.

Analysis of fuel consumption for Zenica
Municipality vehicle fleet

Data about number of vehicles and driving fuel con-
sumption are given in the Table 6.9, while the share
of fuel consumption by type of driving fuel for ve-
hicles owned by Municipality is demonstrated in the
Picture 6.10.

Tabela 6.9. Potrosnja goriva za vozila u viasnistvu Opcine Zenica / Table 6.9. Fuel consumption for vehicles owned by Zenica
Municipality

Benzin / Gasoline 25 23.493 216
Dizel / Diesel 14 12.412 124
UKUPNO / TOTAL 39 35.905 340

M Benzin
Gasoline

M Dizel
Diesel

Slika 6.10. Udio potrosnje goriva prema vrsti pogonskog goriva za vozila u vlasnistvu Opcine Zenica / Figure 6.10. Share of ener-
gy consumption by type of driving fuels for vehicles owned by Zenica municipality

6.2.2. Javni prevoz putnika

Javni prevoz putnika u opcini Zenica odvija se putem
autobuskog saobracaja i taksi vozilima. U nastavku
ovog poglavlja, za potrebe izrade energetske analize,
bit ¢e detaljnije analizirane navedene kategorije pod-
sektora javnog prevoza.

Javni autobuski prevoz

Autobuski javni prevoz organiziran je na podrudju
opcine Zenica i na podru¢ju susjednih op¢ina. Raz-
granatost autobuske mreze ograni¢ena je mrezom
saobracajnica i topologijom grada te stoga ima malu
gustocu pokrivenosti. Cjelokupni autobuski saobracaj
odvija se na 37 gradskih i prigradskih linija, dok se tak-
si prevoz obavlja uglavhom u gradskom podrugju.

Tradicionalni nosilac funkcije javnog gradskog i pri-
gradskog prevoza putnika u opcini Zenica je preduze-

6.2.2. Public transportation

Public transportation in Zenica Municipality is organi-
zed via bus transport and taxis. Further on this chap-
ter, for the purpose of energy analysis, these develop-
ment subsector categories of public transport, action
will be analyzed.

Public Bus Transport

Public bus transportation is organized in the area of
Zenica and the neighboring municipalities. Branching
of the bus network is limited with a network of roads
and topology of the city and therefore has a low cov-
erage density. Overall bus transportation is organized
on 37 urban and suburban lines, while taxi transport
conducts mostly in the urban area.

Traditional incumbents of public urban and suburban
transportation in the Zenica Municipality is compa-
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¢e JKP Zenicatrans prevoz putnika d.d. Zenica. U svojoj
visedecenijskoj istoriji ta firma imala je razlicite faze:
od kraja pedesetih godina, preko ekspanzije sedam-
desetih i osamdesetih, do kulminacije rada i rezulta-
ta pocCetkom devedesetih godina proslog stoljeca.
Nakon ratne destrukcije, postratne stagnacije i dosta
spore obnove voznog parka i funkcije prevoza putni-
ka, JKP Zenicatrans prevoz putnika d.d. Zenica je trenut-
no na solidnom nivou razvijenosti i sada zadovoljava
gotovo sve transportne potrebe stanovnistva.

Autobuska mreza linija koje odrzava JKP Zenicatrans
prevoz putnika d.d. Zenica opsluzuje gotovo sve mje-
sne zajednice (izuzev jedne) na prostoru opcine Zeni-
ca. Autobusi koji se koriste za prevoz putnika su ra-
znovrsni i pristupacni su stanovnistvu. Broj putnika
koji je prevezen javnim autobuskim prevozom na po-
drucju opcine Zenica u periodu 2002 - 2011. godina
je prikazan naslici 6.11. PotroSnja goriva u javhom au-
tobuskom prijevozu putnika je prikazana na slici 6.12,
u litrima, za period od 2002. do 2011. godine, a broj
predenih kilometara za period 2002 - 2011. je dat na
slici 6.13. Na slici 6.14. je prikazan broj registrovanih
autobusa za dati period i na slici 6.15. je dat broj ras-
polozivih mjesta za dati period.

7000000 -
6000000 -
5000000 -
4000000 -
3000000 -
2000000 -
1000000 -

ny JKP Zenicatrans prevoz putnika d.d. Zenica. In its
long history, company had different stages: from the
end of fifties, through the expansion in seventies and
eighties, till culmination of work and results at the be-
ginning of nineties. After the war destruction, post-
war stagnation rather slows renewal of the fleet and
passenger transportation functions, JKP Zenicatrans
prevoz putnika d.d. Zenica is currently on a solid level
of development and now meets almost all transport
needs of the population.

The bus line maintained by JKP Zenicatrans prevoz
putnika d.d. Zenica serves almost all local commu-
nities (except one) in the Zenica Municipality. Buses
used for the transport of passengers are various and
accessible to citizens. Number of passengers trans-
ported by the public bus transportation in the area
of Zenica in the period 2002 - 2011 is shown in Fig-
ure 6.11. Fuel consumption in a public bus transport
of passengers, in liters, for the period 2002 - 2011 is
shown in Figure 6.12, and the number of passed ki-
lometers for the period from 2002 - 2011 is given in
Figure 6.13. Number of registered buses for a given
period is shown in Figure 6.14., and Figure 6.15. pres-
ents a number of places available for the given period.

T T TS T Y T YT YT Y T Y T 1

R Braj prevezenih putnika/
| Number of passengers
o C0dina/ 2002 2003 | 2004

Year

5.984.383|5.320.1385.780.737 ' 4.393551/5.250.702 5.953.3?3j 6.470.839|5.173.884|6.378.967 6.370805

2006 2007 2008 2009 2010 2011

Slika 6.11. Broj prevezenih putnika JKP Zenicatrans prevoz putnika d.d. Zenica u periodu 2002 - 2011. godina / Figure 6.11. Num-
ber of passengers transported by the public bus transportation in the area of Zenica in the period 2002 - 2011
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200000

‘T T T

Utrogeno goriva (1)/
Used fuel (i}

g Godina/ 2002 2003 2004 2005

Tt Tt T YT YT 2

[1.244.384]1.130.950(1.181.720 | 1.178.636 | 1.162.738 | 1.351.282 | 1.418.719 | 1.408.034 | 1.443.279 | 1.474.005

2006 2007 2008 2009 2010 2011

Slika 6.12. Broj potrosenih litara dizel goriva za period 2002 - 2011. / Figure 6.12. Fuel consumption of diesel fuel in liters, for the
period 2002 - 2011
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Slika 6.13. Broj predenih kilometara JKP Zenicatrans prevoz putnika u periodu 2002 — 2011. godina / Figure 6.13. Number of pas-
sed kilometers for the period from 2002 - 2011
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Slika 6.14. Broj registrovanih vozila JKP Zenicatrans prevoz putnika d.d. Zenica za period 2002 - 2012. / Figure 6.14. Number of
registered buses for the period from 2002 - 2012
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JKP Zenicatrans, p_);evoz_pt;ﬁka d.d. Zenica u periodu 2002 - 2011. godina/Figure 6.15. Num-
ber of places for passangers for the period from 2002 - 2012
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Pored vodeceg prevoznika na podrucju opcine Zeni-
ca, svoje usluge javnog prevoza vrsi i prevoznik Babi¢
- Bisstours d.o. Zenica koji raspolaze sa 2 autobusa. Po-
troSnja goriva u 2006. godini je iznosila 37.500 litara
dizela.

Taksi prevoz

Na podrucju Zenice egzistira 150 taksi prevoznika. Naj-
veci broj taksi prevoznika pruza svoje usluge u uzem
dijelu gradskog podrucja i prigradskim naseljima.

Zbog cijena usluga taksi prevoza, konfiguracije grad-
ske mreze saobracajnica, polozaja grada i dobro orga-
niziranih autobuskih linija kao i pojave ilegalnih tak-
si prevoznika, gradani u velikoj mjeri ne koriste taksi
prevoz.

U periodu 2006 - 2010. godina, 10% taksi vozila bilo
je na benzinski pogon, u 90% je koristen dizelski po-
gon. Pojavom plinskih instalacija i pogona na ukaplje-
ni naftni plin LPG te stalnim poskupljenjem naftnih
derivata, danas je znatno izmijenjena slika potrosnje
goriva taksi vozila. Prema dostavljenim podacima,
35% taksi vozila danas ima pogona na LPG, a ostatak
je na dizelski pogon.

Analiza potrosnje goriva za vozila javnog
prevoza

Podsektor javnog prevoza sastoji se od gradskih i pri-
gradskih autobusa i taksi vozila. Ptrosnja energije za
2006. godinu prikazana je u tabeli, u ¢emu autobuski
prevoz sudjeluje s udjelom od 74%, taksi prevoz sa
3%, a lokomotiva sa 23%.

Podaci o broju vozila javnog prevoza, kao i o potrosnji
pogonskog goriva prema kategoriji vozila, su prikaza-
ni u tabeli 6.10.

Besides the main transport service provider in Zenica
municipality, there is also Babic - Bisstours d.o.o. Zeni-
ca, who provides his services with 2 buses. Fuel con-
sumption was 37.500 liters of diesel in 2006.

Taxi transportation

In the area of Zenica exists 150 taxis. Most of them
provide their services in the downtown area and in
suburbs.

Most of citizens do not use taxis for transportation be-
cause of the prices of taxi transportation, urban roads
network configuration, status and well-organized city
bus lines and the appearances of illegal taxis.

In period from 2006 to 2010, 10 % of taxis used gas
and 90 % diesel as fuel. Overall picture of fuel con-
sumption has been significantly changed with the
advent of gas installation and operation of liquefied
petroleum gas LPG and constant rise in the price of
petroleum products. Based on collected data, 35 % of
taxi vehicles run on LPG, and the rest runs on diesel
fuel.

Analysis on fuel consumption for Public
transportation vehicles

Subsector of public transportation is consisted of
urban and suburban buses and taxi vehicles. Energy
consumption is shown in table for 2006, with the par-
ticipation of buses of 74%, taxi vehicles with 3%, and
locomotive with 23 %.

Data about number of vehicles of public transportati-
on, as well as fuel consumption by category of vehic-
les are shown in table 6.10.

Tabela 6.10. Broj vozila i potrosnja pogonskog goriva prema kategoriji vozila javnog prevoza / Table 6.10. Number of vehicles and
fuel consumption by category of public transportation vehicles

Autobusi

54 0 1.200.238 0 0 12.002 0
Buses .......
Taksi 150 6.750 47.250 0 62 473 0
TaX,S .......
Lokomotiva 1 0 0 759 0 0 3.709
Locomotive
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PotroSnja pogonskog goriva za vozila javnhog prevo-
za, prema kategoriji vozila i vrsti goriva, je prikazana
na slici 6.16, dok je udio potroSnje goriva prema vrsti
pogonskog goriva u podsektoru javni prevoz prikazan
na slici 6.17.

Lokomotiva
Locomotive

Taksi

Taxi

Autobusi

Buses

Fuel consumption for vehicles of public transporta-
tion by category and type of fuel is shown in figure
6.16., while fuel consumption by type of fuel in sub-
sector of public transportation is shown in figure
6.17.

10000

12000

M Benzin @ Dizel w Ugalj

Gasoline

Diesel Coal

Slika 6.16. Potrosnja pogonskog goriva za vozila javnog prevoza prema kategoriji vozila i vrsti goriva, izrazeno u MWh / Figure
6.16. Fuel consumption for public transportation vehicles by category of vehicles and type of fuel, expressed in MWh

0,38%

Benzin

Gasoline

Dizel
™ Diesel

Ugalj
- CO%J’J

Slika 6.17. Udio potro$nje goriva prema vrsti pogonskog goriva u podsektoru javni prevoz / Figure 6.17. Fuel consumption share
by type of fuel in subsector for public transportation

6.2.3. Privatna i komercijalna vozila

Privatna i komercijalna vozila na podrucju opcine Ze-
nica su podijeljena na lokalni saobracaj i daljinski sao-
bracaj. Lokalni saobracaj je analiziran na osnovu broja
registrovanih vozila na podru¢ju opcine Zenica, dok
su za analizu daljinskog saobracaja koriSteni podaci
na osnovu brojanja vozila.

U nastavku ovog poglavlja, za potrebe izrade ener-
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6.2.3. Private and commercial vehicles

Private and commercial vehicles in the area of Zenica
Municipality are divided on local and distance tran-
sportation. Local transportation is analyzed based on
registered vehicles data in the area of Zenica Muni-
cipality, while the analysis of distance transportation
has used data about counted vehicles.

Further on in this chapter, for the needs of energy
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getske analize, bit ¢e detaljnije analizirane navedene
kategorije podsektora privatnih i komercijalnih vozila.

Lokalni saobracaj

U 2006. godini na podrucju opcine Zenica registrova-
no je ukupno 20.216 putnickih automobila, autobusa
i teretnih vozila. Ukupan broj privatnih i komercijalnih
vozila, ne ra¢unajuci vozila u vlasnistvu Op¢ine i vozila
za javni prevoz putnika, iznosi 20.066 vozila, pri ¢emu
je zastupljenost putnickih automobila 96%, a teretnih
vozila 4%. Broj registrovanih vozila iz godine u godi-
nu raste, ¢ime je pritisak na postojece saobracajnice i
utjecaj saobracaja na okoli$ sve vedi.

Podaci o broju vozila i potro3nji pogonskog goriva
dati su u tabeli 6.11, dok je udio potro3nje goriva pre-
ma vrsti pogonskog goriva za podsektor lokalni sao-
bracaj prikazan na slici 6.18.

analysis, categories of private and commercial vehic-
les subsector will be analyzed in detail.

Local transportation

In 2006 in the area of Zenica Municipality a total num-
ber of 20.216 passenger vehicles, buses and duty ve-
hicles were registered. Total number of private and
commercial vehicles, not counting the vehicles ow-
ned by Municipality and vehicles for public transpor-
tation, is 20.066, with the share of 96% of passenger
vehicles and 4 % of duty vehicles. Number of registe-
red vehicles rises every year, which increases the pre-
ssure on existing traffic roads and further on makes
bigger influence on environment.

Data about the number of vehicles and fuel con-
sumption are given in table 6.11, while the share of
fuel consumption by type of fuel for local transporta-
tion subsector is shown in Figure 6.18.

Tabela 6.11. Brojvozila i potrosnja pogonskog goriva prema kategoriji vozila, podsektor lokalni saobracaj (privatna i
komercijalna vozila) / Table 6.11. Number of vehicles and fuel consumption by category of vehicles, subsector of local

transportation (private and commercial vehicles)

Broi vozil Potrosnja goriva (I) Energija (MWh)
Kategorija rojvozila Fuel consumption (I) Energy (MWh)
Numberof ..... R e = .........................: ............................... '. ....................
Category vehicles Benzin Dizel Benzin Dizel
e GO Diesel ... Gas  ......Diesl .
Putnicka vozila 19.250 3.492.000 4.026.750 32,126 40.268
PSSO VO CIES e oo
Teretna motorna vozila 816 1.550.400 0 15.504
DUy VIS e e
UKUPNO
TOTAL 20.066 3.492.000 5.577.150 32.126 55.772

Benzin
o Gasoline
Dizel
- Diesel

Slika 6.18. Udio potro$nje goriva prema vrste pogonskog goriva u podsektoru lokalni saobracaj (privatna i komercijalna vozila) /
Figure 6.18. Fuel consumption share by type of fuel in subsector of local transportation (private and commercial vehicles)

Daljinski saobracaj

Daljinski saobracaj obuhvata analizu vozila iz dru-
gih op¢ina koja ulaze na podru¢je op¢ine Zenica. U
2006. godini na podrucje op¢ine Zenica uslo je uku-
pno 291.330 putnickih automobila, autobusa i teret-
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Distance transportation

Distance transportation covers analysis of vehicles
from other Municipalities which are entering the area
of Zenica Municipality. In 2006 in the area of Zenica
Municipality 291.330 passenger vehicles, busses and
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nih vozila sa drugih opcina, pri ¢emu je zastuplje-
nost putnickih automobila 75%, teretnih vozila 8%,
a autobusa 17%.

Podaci o broju vozila i potrosnji pogonskog goriva
dati su u tabeli 6.12, dok je udio potro3nje goriva pre-
ma vrsti pogonskog goriva za podsektor daljinski sao-
bracaj prikazan na slici 6.19.

duty vehicles from other Municipalities have entered
the area of Zenica Municipality, with 75% share of pas-
senger vehicles, 8% of duty vehicles and 17% of buses.

Data about number of vehicles and fuel consumpti-
on are given in table 6.12, while the fuel consumption
share by type of fuel for subsector of distance tran-
sportation is given in Figure 6.19.

Tabela 6.12. Brojvozila i potrosnja pogonskog goriva prema kategoriji vozila, podsektor daljinski saobracaj (privatna i
komercijalna vozila) / Table 6.12. Number of vehicles and fuel consumption by category of vehicles, subsector of distance

transportation (private and commercial vehicles)

Putnicka vozila

. 218.000 43.500 72.750 400 728
Passenger vehicles
Teretna motorna vozila 24.000 36.000 0 360
Duty vehicles
Autobusi 49330 41.930 0 419
Buses

o Benzin
Gasoline

Dizel
" Diesel

Slika 6.19. Udio potrosnje goriva prema vrsti pogonskog goriva u podsektoru daljinski saobracaj (privatna i komercijalna vozila) /
Figure 6.19. Fuel consumption share by type of fuel in subsector of distance transportation (private and commercial vehicles)

Analiza ukupne potrosnje goriva za privatna i
komercijalna vozila

U podsektoru privatna i komercijalna vozila udio po-
troSnje pogonskog goriva za lokalni saobracaj iznosi
98%, dok je udio potrosnje pogonskog goriva za da-
ljinski saobracaj 2%. Brojne vrijednosti su prikazane u
tabeli 6.13.

Total fuel consumption analysis for private and
commercial vehicles

In subsector of private and commercial vehicles fuel
consumption share for local transportation is 98%,
while the fuel consumption share for distance tran-
sportation is 2%. Values are shown in Table 6.13.

Tabela 6.13. Ukupan broj vozila i potrosnja pogonskog goriva za lokalni i daljinski saobracaj u podsektoru privatna i komercijalna
vozila./ Table 6.13. Total number of vehicles and fuel consumption for local and distance transportation in subsector of private

and commercial vehicles.

Lokalni saobracaj

) 20.066 87.898
Local transportation
Dgljlnskl saobraca! 291.330 1.907
Distance transportation
UKUPNO
TOTAL 311.396 89.805
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Podaci o broju vozila kao i potro$nja pogonskog gori-
va prema kategoriji vozila dati su u tabeli 6.14.

Potrosnja pogonskog goriva za podsektor privatna i
komercijalna vozila, prema kategoriji vozila i vrsti go-
riva, je prikazana na slici 6.20, dok je udio potrosnje
goriva prema vrsti pogonskog goriva u podsektoru
privatna i komercijalna vozila prikazan na slici 6.21.

Data about number of vehicles and fuel consumption
by category of vehicles are given in table 6.14.

Fuel consumption for subsector of private and com-
mercial vehicles, by category of vehicles and type of
fuel in subsector of private and commercial vehicles is
shown in Figure 6.21.

Tabela 6.14. Broj vozila i potrosnja pogonskog goriva prema kategoriji vozila, podsektor privatna i komercijalna vozila / Table

Putnicka vozila

6.14. Number of vehicles and fuel consumption by category of vehicles in subsector of private and commercial vehicles

. 237.250 3.535.500 4.099.500 32.527 40.995
Passenger vehicles
Teretna motorna vozila 24.816 1.586.400 0 15.864
Duty vehicles
Autobusi 49.330 41.930 0 419
Buses

Autobusi
Buses

Teretna motorna vozila
Duty vehicles

Putnicka vozila
Passenger vehicles

0
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Slika 6.20. Potros$nja pogonskog goriva za podsektor privatna i komercijalna vozila prema kategoriji vozila i vrsti goriva, izraZzeno
uMWh / Figure 6.20. Fuel consumption for subsector of private and commercial vehicles by category of vehicles and type of fuel,
expressed in MWh
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Slika 6.21. Udio potrosnje goriva prema vrsti pogonskog goriva za podsektor privatna i komercijalna vozila / Figure 6.21. Fuel
consumption share by type of fuel for subsector of private and commercial vehicles
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6.2.4. Pregled ukupne potrosnje goriva u sektoru
saobracaja na podrudju opéine Zenica

Provedena analiza potroSnje goriva sektora saobra-
¢aja na podrucju op¢ine Zenica pokazuje daleko naj-
veci udio potroSnje pogonskog goriva u podsektoru
privatnih i komercijalnih vozila. Sumarni podaci o po-
tronji pogonskog goriva za podsektore saobracaja
prema vrsti pogonskog goriva prikazani su u tabeli
6.15, dok je ukupna potrosnja goriva prikazana u ta-
beli 6.16.

6.2.4. Overview of total fuel consumption in
sector of transportation in the area of Zenica
Municipality

In subsector of private and commercial vehicles con-
ducted analysis of fuel consumption of Transport se-
ctor in the area of Zenica Municipality shows foremost
the biggest share in fuel consumption. Summary data
about fuel consumption for subsectors of transporta-
tion by type of fuel are shown in table 6.15, while the
total fuel consumption is shown in table 6.16.

Tabela 6.15. Broj vozila i potrosnja pogonskog goriva za podsektore saobracaja prema vrsti goriva / Table 6.15. Number of
vehicles and fuel consumption for subsectors of transportation by the type of fuel

Vozila u vlasnistvu Opcine

Vehicles owned by Municipality 39 23493 12412 0 216 124 0
Vel i) oz 205 6.763  1.247.488 759 62 12.475 3.709
Public transportation vehicles

Privatna i komercijalna vozila 3,4 30¢ 3535500 5727.830 0 32,527 57.278 0

Private and commercial vehicles

Tabela 6.16. Ukupna potrosnja pogonskog goriva za podsektore saobracaja / Table 6.16. Total fuel consumption for subsectors of

transportation

Vozila u vlasnistvu Opcine

Vehicles owned by Municipality 340
Vozila javnog prevoza

Public transportation vehicles 16.246
Privatna i komercijalna vozila 89.805

Private and commercial vehicles

Potro3nja pogonskog goriva prema podsektorima sa-
obracaja i vrste goriva je prikazana na slici 6.22, dok je
udio potrodnje goriva prema vrsti pogonskog goriva
prikazan na slici 6.23.

U ukupnoj potrosnji energije za 2006. godinu u sek-
toru saobracaja, podsektor privatna i komercijalna
vozila sudjeluje s udjelom od 84,4%, pri ¢emu na lo-
kalni saobracaj odlazii 98%, dok na daljinski saobracaj
svega 2%, podsektor vozila javnog prevoza sa 15,3%,
dok podsektor vozila u vlasnistvu Opcine sudjeluje sa
svega 0,3%.

Fuel consumption by subsectors of transportation
and type of fuel is shown in Figure 6.22, while the fuel
consumption share by type of fuel is shown in Figure
6.23.

In total energy consumption for 2006 in sector of
transportation, subsector of private and commer-
cial vehicles participates with 84,4%, whereby local
transportation participates with 98% and distance
transportation with only 2%, subsector of public tran-
sportation vehicles participates with 15,3% while the
subsector of vehicles owned by Municipality partici-
pates with only 0,3%.
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Privatna i komercijalna vozila
Private and commercial vehicles

Vozila javnog prevoza
Public transportation vehicles

Vozila u vlasnistvu opitine
Vehicles owned by Municipality

Benzin

40000 60000 —
100000

Dizel Ugalj

- Gasoline - Diesel - Coal

Slika 6.22. Potrosnja pogonskog goriva za podsektore saobracaja i prema vrsti goriva, izraZzeno u MWh / Figure 6.22. Fuel con-
sumption for subsectors of transportation and type of fuel, expressed in MWh

0,32%

15,27%

Vozila u viasni$tvu opétine
Viehicles owned by Municipality

I Vozila javnog prevoza
Public transportation vehicles

had Privatna i komercijalna vozila
Private and commercial vehicles

Slika 6.23. Udio potrosnje goriva za podsektore saobracaja / Figure 6.23. Fuel consumption share for subsectors of transportation

6.3. ANALIZA ENERGETSKE POTROSNJE U
SEKTORU JAVNE RASVJETE OPCINE
ZENICA U 2006. GODINI

MreZa javne rasvjete je u vlasnistvu Opcine Zenica,
sto je pojednostavilo i omogucdilo ubrzan postupak
prikupljanja relevantnih podataka, a za ocekivati je
da ce olaksati i provedbu definisanih mjera, sa ciljem
postizanja bolje energetske efikasnosti i smanjenja
emisija CO,.

Na osnovu prikupljenih podataka za javnu rasvjetu
opcine Zenica, u nastavku su dati slijedeci podaci i ka-
rakteristike, a u vezi sa analizom energetske potrosnje
u sektoru javne rasvjete:

= struktura elektri¢ne mreze javne rasvjete;
= potrosnja elektri¢ne energije sektora javne rasvjete.

6.3. ENERGY CONSUMPTION ANALYSIS
IN SECTOR OF PUBLIC LIGHTING
IN ZENICA MUNICIPALITY IN 2006

Public lighting grid is owned by Municipality, what
simplified and made collection of relevant data faster,
and itis to be expected easier implementation of defi-
ned measures, with the goal of achieving better ener-
gy efficiency of CO, emission reduction.

Based on gathered data for public lighting of Zenica
Municipality, following data and characteristics were
shown that are related to fuel consumption analysis in
sector of public lighting:

= structure of public lighting electric grid
= electric energy consumption in sector of public li-
ghting




6.3.1. Struktura elektricne mreze javne rasvjete
Rasvjetna tijela

Na podrucju opcine Zenica instalirano je oko 5.500 ra-
svjetnih tijela, prosjec¢ne starosti preko 30 godina, od
kojih je vecina u losem stanju.

Rasvjetna tijela su pretezno sa VTF zaruljama snage
70 — 400 W 3to je tehnologija koja je u svijetu prevazi-
dena, a posebno se to odnosi na opalne kugle snage
100 — 250 W (VTF). Posebno lose stanje javne rasvjete
prisutno je u pojedinim dijelovima grada (npr. Trav-
ni¢ka cesta, Ulica Zmaja od Bosne, Ulica Aska Bori¢a
i dr.) kao i vecini prigradskih naselja (npr. Perin Han,
Kanal, Tetovo). U posljednjih 5 godina se uspjelo, u
okviru redovnog odrzavanja, rekonstruisati nekoliko
ulica i mostova (npr. Masarykova, Fra Grge Martica, za-
tim plato hotela Internacional, pjeSacki mostovi), gdje
su tom prilikom instalisane moderne svijetiljke tipa
LATERNA proizvodaca SITECO. Takoder, rekonstruisa-
na je i rasvjeta uz kapitalna ulaganja za rekonstrukciju
cijelih ulica (Skolska ulica, Titova ulica i Crkvice), gdje
je, prema projektu JP za prostorno planiranje i urede-
nje grada Zenica, instalirana moderna rasvjeta istog
proizvodaca SITECO. | pored toga, oko 60% svijetiljki
je starije od 30 godina.

Stubovi

Stubovi na kojima su postavljena rasvjetna tijela su
mjestimi¢no starosti preko 40 godina i generalno su
u loSem stanju. Osim dotrajalih stubova, postoje i ne-
odgovarajuci stubovi po visini. Stanje je takoder lose
i u prigradskim naseljima gdje su postavljeni drveni
stubovi bez betonskih nogara te ¢esto zbog dotraja-
losti dolazi do ruSenja. Radi mogucnosti pada stubova
vrse se intervencije, komplethnom zamjenom ili ubaci-
vanjem betonskih nogara, u prosjeku na 10 — 15 stu-
bova mjesecno.

Kablovska mreza

Podzemna kablovska mreza u starom dijelu grada je
u loSem stanju, sa mnogo prekida i bez mogu¢no-
sti intervencije, jer kablovi nisu postavljeni u cijevi i
ne postoje Sahtovi. Radi jeftinijeg rjeSavanja, vrsi se
prespajanje sa stuba na stub, zratno sa samonosivim
kablom, Sto kvari estetsku sliku u gradu. U prigradskim
naseljima napajanje je rijeS§eno nadzemnom mrezom,
a u obimu od oko 50% i sa dotrajalim neizolovanim
zicama koje je neophodno promijeniti.

6.3.1. Structure of Public lighting electric grid
Light fixtures

In the area of Zenica Municipality about 5.500 light
fixtures are installed, with the average age of 30 years
and most of them are in terrible condition.

Light fixtures are mostly equipped with VTF bulbs
with 70-400 W power, what is an outdated technology
in the world, especially with opal sphere with power
of 100 to 250 W (VTF). Especially bad condition of li-
ghting is present in some part of the town (i.e. Trav-
ni¢ka, Zmaja od Bosne, Aska Borica street and similar)
as well as in the most of suburban areas (i.e. Perin
Han, Kanal, Tetovo). In last 5 years a reconstruction of
few streets and bridges was done, in scope of regular
maintenance (i.e. Masarykova, Fra Grge Martica, hotel
Internacional plateau, footbridges), modern lamps of
LATERN type from SITECO producer was installed in
that occasion. Also a reconstruction of whole streets
was done with capital investments (Skolska and Tito-
va street and Tetovo), whereby, according to the pro-
ject from Public company for urban planning and de-
sign of Zenica, a modern lighting was installed from
the same producer SITECO. Besides that, there are still
about 60% of bulbs older than 30 years.

Light poles

Light poles are approximately over 40 years old in
some places and generally in bad condition. Besides
worn out poles, there are also unsuitable poles by he-
ight. Condition is also bad in suburban areas where
wooden poles are installed without concrete support,
what leads mostly to destruction very often. Inter-
ventions are executed because of the possibilities of
crashes, with complete replacement or by inserting
concrete support, and that makes it about 10 to 15
interventions a month.

Cable network

Underground cable network in old part of the Munici-
pality is in bad condition, with many interruptions and
without possibility of intervention, because cables are
set in to tubes and there are no manholes. For chea-
per possibility of intervention, pole to pole shifting is
done through the air with self-supporting cable, what
spoils overall esthetic dimension of the Municipality. In
suburban areas power supplying is managed by over
ground network, with the scale of about 50% and with
worn out insulated wire, which needs to be replaced.



Mjerenje i upravljanje

Mjerenje utroska elektri¢ne energije vrsi se preko 191
mjernog uklopnog mjesta, koja su smjestena u trafo
stanicama (TS), koje su vlasnistvo Elektrodistribucije.
U prigradskim naseljima iste se nalaze na stubovima i
potrebno ih je djelimi¢no sanirati i zamijeniti. Uprav-
ljanje ukljucivanjem i isklju¢ivanjem javne rasvjete
vrsi se u obimu od 90% radiovezom iz dispecerskog
centra Elektrodistribucije sa opremom koja je starosti
preko 35 godina i kao takva je nepouzdana. U prigrad-
skim naseljima upravljanje je lokalno, preko fotosen-
zora. S obzirom na navedeno, moze se konstatovati da
je sistem javne rasvjete u veoma loSem stanju.

6.3.2. Analiza potrosnje elektricne energije
sektora javne rasvjete

Iznosi potroSene elektri¢ne energije po pojedinim gru-
pama potrosaca u 2006. godini prikazani su u tabeli 6.17.
Graficki prikaz potrosnje elektri¢ne energije izrazen u

procentima po pojedinim grupama potrosaca u 2006.
godini predstavljen je na slici 6.24.

Measuring and managing

Measuring of electric energy consumption is done in
over 191 measuring mounting locations, which are
located in substations (TS) owned by Public Enter-
prise Elektroprivreda BH. In suburban areas the same
can be found on poles and in some places needs to
be replaced or repaired. Managing public lighting by
switching off and on is done in scale of 90% by radio
connection from Elektroprivreda dispatcher center
with the unreliable equipment aging over 35 years. In
suburban areas managing is local, over photo sensors.
With regard to above mentioned a logical ascertain-
ment is that public lighting is in bad shape.

6.3.2. Electric energy consumption analysis of
Public lighting sector

The amount of used electric energy by some consu-
mers groups in 2006 is shown in table 6.17.

Graphic illustration of electric energy consumption
expressed in percentages by consumers group in
2006 is shown in Figure 6.24.

Tabela 6.17. Potrosnja elektricne energije po grupama potrosaca u 2006. godini / Table 6.17. Electric energy consumption by

consumers groups in 2006

Grupa potrosaca
Consumer group

Grad i prigradska naselja
Municipality and suburban areas

Seoska naselja
Villages

Semafori
Traffic light

Gradski displej
City display

Gradske fontane
City fountains

Potrosnja elektri¢ne energije, kWh
Eelectric energy consumption, kWh

* Grad i prigradska naselja
City and suburban areas

@ Seoska naselja
Rural settlements

Semafori
Traffic lights

] Gradski displej
City display

o Gradske fontane
City fountains

Slika 6.24. Potrosnja elektri¢ne energije po grupama potrosaca u 2006. godini / Figure 6.24. Electric energy consumption by con-
sumers group in 2006
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ZabiljeZen je porast ukupne potrosnje elektri¢ne ener-
gije u 2006. godini za 9,66% u odnosu na prethodnu
godinu, i to u samom gradu za 4,85% (osvjetljenje pje-
sackih mostova, Setalista uz rijeku Bosnu, Titova ulica
itd.), a u prigradskim naseljima za 37,07%. Kod utroska
elektri¢ne energije na semaforima, displejima i fonta-
nama, zabiljeZeno je neznatno povecanje.

Godisnja potro3nja elektri¢ne energije izrazena u kon-
vertibilnim markama porasla je za oko 16,76%, pri
¢emu treba imati u vidu uvodenje poreza na dodanu
vrijednost (PDV), te su po tom osnovu troskovi porasli
za oko 7%.

Ukupni godisnji troskovi za sektor javne rasvjete u
2006. godini iznosili su 1.114.887,00 KM, od ¢ega su
na troskove potrosnje elektricne energije izdvojena
sredstva u iznosu od 752.117,00 KM, a ostatak na tros-
kove odrzavanja.

6.4. PREGLED UKUPNE ENERGETSKE POTROSNJE
NA PODRUCJU OPCINE ZENICA U 2006. GODINI

Prema prikupljenim podacima, kroz koristenje razli-
¢itih vrsta energenata, na podrucju opcine Zenica
u toku 2006. godine, ukupno je potroSeno 739.021
MWh/god, odnosno prosje¢na potrodnja energije po
stanovniku iznosi 5,79 MWh/st.

Ukupna potrosnja energije po sektorima obuhvacde-
nim analizom je prikazana u tabeli 6.18.

Increase of total electric energy consumption in 2006
is reported for 9,66% comparing to previous year and
only in the city for 4,85% (lllumination of pedestrian
bridges, walkways to Bosna river, Titova street and
similar), and in suburban areas from 37,07%. Electric
energy consumption in traffic lights, displays and fo-
untains has increased slightly.

Annual electric energy consumption expressed in KM
has increased for about 16,76%, whereby tax introdu-
ction have to be taken into account (VAT), so on that
basis costs have increased for about 7%.

Total annual costs for Public lighting sector in 2006
1.114.887,00 KM, from which on electric energy con-
sumption goes amount of 752.117,00 KM, and rest are
maintaining costs.

6.4. OVERWIEV OF TOTAL ENERGY CONSUMPTION
IN THE AREA OF ZENICA MUNICIPALITY IN 2006

According to collected data, through usage of di-
fferent types of energy sources, a total amount of
739.021 MWh/year as spent in 2006, while the avera-
ge energy consumption per citizen was 5,79 MWh in
the same year.

Total energy consumption by sectors covered with
analysis is shown in table 6.18.

Tabela 6.18. Ukupna potrosnja energije na podrucju opcine Zenica u 2006. godini / Table 6.18. Total energy consumption in the

area of Zenica Municipality in 2006

Javni objekti u vlasnistvu Opcine
Public facilities owned by Municipality

Javni objekti koji nisu u vlasnistvu Opcine
Public facilities not owned by Municipality

Stambeni sektor
Buildings sector

Javna rasvjeta
Public lighting

Saobracaj
Transportation

Na osnovu dobijenih rezultata primjetno je da najve-
¢u potro$nju energije na cijeloj teritoriji opcine Zenica
ima sektor zgradarstva, gdje je u toku 2006. godine
potroseno 628.580 MWh/god, ili 85,05% energije. Dru-
gi po potrosnji je sektor saobracdaja sa 106.391 MWh/
god, ili 14,39 %, a zatim slijedi javna rasvjeta sa 4.111
MWh/god, ili 0,56 % utro3ene energije (slika 6.25).

Based to given results it is noticeable that the big-
gest energy consumer in the whole area of the Zeni-
ca Municipality has Buildings sector, where is spent
628.580 MWh/year in 2006, or 85,05%. Second con-
sumer is Public lighting with 4.111 MWh/year or
0,56% of consumed energy (figure 6.25).



Javni objekti u vlasnistvu opcine
Public facilities owned by Municipality

Javni objekti koji nisu u vlasnistvu opcine
Public facilities not owned by Municipality

Stambeni sektor
Residental sector

Javna rasvjeta
Public lighting

Saobracaj
Transportation

2,71%

Slika 6.25. Udio energetske potrosnje po sektorima u opcini Zenica / Figure 6.25. Energy consumption share by sectors in Zenica
Municipality
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REFERENTNI INVENTAR EMISLJA CO,

Referentni inventar emisije CO, za opcinu Zenica izra-
den je za 2006. godinu za tri obuhvacdena sektora:
zgradarstvo, saobracdaj i javnu rasvjetu. Proracunom
su obuhvacene direktne emisije nastale sagorijevanji-
ma goriva i indirektne (od utroska elektri¢ne energije i
toplote) koje su posljedica ljudske djelatnosti.

Izrada inventara emisije CO, za op¢inu Zenica urade-
na je u skladu sa preporukama i ponudenim metodo-
logijama Meduvladinog tijela za klimatske promjene
(IPCC, Intergovermental Panel of Climate Change),
koji daje uredenu strukturu proracuna na razlicitim
nivoima i sektorima, zavisno od raspolozivih podata-
ka, a ¢ime se osigurava mogucnost poredenja izvje-
Staja oizra¢unatim emisijama sa drugim opstinama ali
i drugim zemljama. Ovo tijelo osnovano je od strane
UNDP-a i Svjetske meteoroloske organizacije (WMO,
World Meteorological Organization) kao izvrino tijelo
za provodenje Okvirne konvencije Ujedinjenih nacija
o klimatskim promjenama (United Nation Framework
Convention on Climate Change - UNFCCCQ).

7.1. ANALIZA EMISIJE CO, U SEKTORU
ZGRADARSTVA OPCINE ZENICA U 2006. GODINI

U sektoru zgradarstva na podrucju opcine Zenica sve
emisije CO, nastaju na dva nacina: izravno, kroz sago-
rijevanje goriva (emisije od potro3nje toplotne ener-
gije su racunate kao emisije od sagorijevanja goriva
s obzirom da se u gradskoj toplani kao gorivo uglav-
nom koristi ugalj i odreden procenat zemnog plina) i
neizravno, kroz upotrebu elektri¢ne energije.

ZA REFERENTNU GODINU 2006.
BASELINE EMISSION INVENTORY OF CO,

FOR BASLEINE YEAR 2006

Baseline emission inventory of CO, for Zenica Muni-
cipality is made for 2006 for three sectors: Buildings,
Transport and Public lighting. Direct emissions from
fuel combustion and indirect (from electric energy
and heat consumption), as a consequence of human
activity, are covered by budget.

Development of CO, emission inventory for Zenica
Municipality is done in accordance to recommen-
dation and offered methodologies of IPCC, Intergo-
vernmental Panel of Climate Change, which gives
ordered budget structure in different levels and
sectors, depending on available data, what further
on assures possibility of reports comparison about
calculated emissions from other municipalities or
even countries. This body is established by UNDP
and WMO, World Meteorological Organization, as exe-
cutive body for conducting UNFCCC, United Nation
Framework Convention on Climate Change.

7.1.CO,EMISSION ANALYSIS IN BUILDINGS
SECTOR OF ZENICA MUNICIPALITY IN 2006

All emissions in Building sector in the area of Zenica
Municipality begins in two ways: directly, through fuel
combustion (emissions of heating energy consumpti-
on are calculated as emissions of fuel combustion
considering that municipal heating plant use coal and
certain percent of earth gas mostly as fuel)
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Najveca potrosnja energenata je za energiju koja se
koristi za zagrijavanje. Ova energija se dobija upotre-
bom slijedecih energenata: ugalj, zemni plin, loz ulje,
biomasa - drvo.

Emisija od sagorijevanja goriva dobija se mnozenjem
standardnih emisionih faktora i utrosene energije.
Emisije iz biomase (na podrucju opcine Zenica kori-
sti se uglavnom standardno ogrjevno drvo iz Sume)
racunaju se pomocu emisionog faktora koji se krece
od 0 do 0,403 t CO,/MWh, zavisno od odrZivosti Suma
iz kojih potjece ogrjev. Za op¢inu Zenica u proracunu
se koristio emisioni faktor 0, jer je prirast Suma na po-
drugju opcine veci od sjece tako da emisije iz ogrjev-
nog drveta nisu raCunate.

Za emisije iz elektri¢ne energije koristi se emisioni fak-
tor za BiH, izra¢unat na osnovu proizvedene energi-
je iz TE i HE za period 2005 - 2010. i emisija CO, iz TE
za taj period, a koji iznosi: 0,763 CO,/MWh elektri¢ne
energije. Emisioni faktori koristeni u proracunu su pri-
kazani u tabeli 7.1.

The bigest fuel consupmtion is the energy used for he-
ating. This energy is obtained by using the following
energy sources: coal, natural gas, fuel oil, biomass -
wood.

Emission from fuel combustion we get by multiplying
emission factor with used energy. Biomass emissi-
ons (in the area of Zenica Municipality standard fo-
rest wood is mostly used for heating) are calculated
by emission factor which goes from 0 to 0,403 t CO,/
MWh depending on sustainability of forests where
the firewood comes from. Emission factor 0 has been
used in calculation for Zenica Municipality, because
the growth of forest in the area of the Municipality is
greater than cuts, and that is why the emissions from
firewood where not calculated.

For electric energy emission, an emission factor for
BiH has been used, calculated on produced energy
from TPPs and HPPs for period from 2005 to 2010 and
CO, emission from TPP for that period and which is
0,763 CO,/MWh of electric energy. Emission factors
used in calculation are shown in table 7.1.

Tabela 7.1. Emisioni faktori koristeni u proracunu / Table 7.1. Emission factors used in calculation

Energent
Energy source

Elektricna energija
Electric energy

Ugalj i zemni plin - daljisko grijanje
Coal and natural gass

Loz ulje
Heating oil

Biomasa
Biomass

Referentni inventar emisija CO, iz sektora zgradar-
stva opcine Zenica podijeljen je na tri osnovna pod-
sektora:

= Zgrade javne namjene u vlasnistvu/nadleznosti
Opdine Zenica;

= Zgrade javne namjene koje nisu u vlasnistvu/nad-
leZznosti Opcine Zenica;

= Zgrade namijenjene za stanovanje.

7.1.1. Analiza emisije CO, u zgradama javne
namjene u viasnistvu/nadleznosti Opcine Zenica

Analiza emisije CO, je izvrsena za 8 kategorija zgrada
javne namjene u vlasnistvu ili nadleznosti Opcine Ze-
nica.

U tablici 7.2. i na slici 7.1. prikazana je emisija CO, za
sve objekte u vlasnistvu/nadleznosti Opcine, podije-

Baseline emission inventory of CO, from Buildings se-
ctor of Zenica Municipality is divided into three basic
subsectors:

= Public buildings owned by/in jurisdiction of Zenica
Municipality

= Public buildnigs not owned by/in jurisdiction of
Zenica Municipality

= Residental buildings

7.1.1. CO, emission analysis in Public buildnigs
owned by/in jurisdiction of Zenica Municipality

CO, emission analysis is done for 8 categories of pu-
blic builndgs owned by or in jurisdiction of Zenica
Municipality.

In table 7.2. and in figure 7.1. CO, emission is shown
for all objects owned by/in jurisdiction of Municipali-



liena prema namjeni zgrada i vrsti energenata, dok ty, divided by purpose of buildings and type of energy
je na slici 7.2. prikazan udio emisije CO, prema vrsti source, while figure 7.2. CO, shows emission share by
energenta. type of energy source.

Tabela 7.2. Emisije CO, u zgradama u viasnistvu/nadleZnosti Opcine Zenica / Table 7.2. CO, emission in buildings owned by/in
jurisdiction of Zenica Municipality

Zgrade za administrativnu upravu

Public administration buildnigs 22.917 471 399 25 0 0 896 ......
Zgrade preduzeca u vlasnistvu/nadleznosti

opstine

Factory buildings owned/in jurisdiction of Zenica 9.706 985 >0 32 30 0 1636

L aa e —
Zgrade za kulturnu djelatnost

Public cultural buildings 2.190 132 148 0 0 0 279 ......
Zgrade za obrazovnu djelatnost

Public educational buildings 7741 109 >29 0 0 0 638 ,,,,,,
Zgrade za zdravstvenu zastitu

Public health care buildings 19.015 703 >°8 458 0 0 ! 719 |
Zgrade za sportsku djelatnost

Public buildings for sport activity 320 130 ° 0 0 0 139 ,,,,,,
Zgrade za socijainu zastitu 7.880 637 460 0 0 0 1.007
Publicsocial care buildings
Ostale zgrade i prostori u vlasnistvu opcine

Other buildings and facilities owned by 22.848 872 1.312 0 0 0 2.184
Municipality
Ukupno: 92.616 4.036 4.005 516 30 0 8.587
Total:

Ostale zgrade i prostori u viasnistvu opstine
Other buildings and facilities owned by Municipality

Zgrade za socijalnu zastitu
Buildings for Social care

Zgrade za sportsku djelatnost
Buildings for Sports

Zgrade za zdravstvenu zastitu
Buildings for Health care

Zgrade za obrazovnu djelatnost
Educational buildnigs

. El.energija
Zgrade za kulturnu djelatnost L
Buildnigs for Cultural activties Etenergy
M Daljinsko grijanje
Zgrade preduzeca u vlasnistvu/nadleinosti opstine Ohtaneiealng
Buildings for companies owned/in jursidiction of Municipality W Yeali
Coal
Zgrade za administrativnu upravu 3 uli
Administrative buildings / [¥] ,l:n?é“:gi,r
0 2000 4000 6000

Slika 7.2. Udio emisije CO2 prema vrsti energenta za zgrade u

El. ij Daljinsko grijanij Ugalj Loz ulj Di 3% x . 2 . - .
Ll ot e W e vlasnistvu/nadleznosti Opcine Zenica / Figure 7.2. CO2 emis-

sion share by type of energy sources for buildings owned by/
in jurisdiction of Zenica Municipality
Slika 7.1. Emisije CO, za zgrade u vlasnistvu/nadleZnosti
Opcine Zenica, izraZeno u tCO,/ Figure 7.1. CO, emissions for
buildings owned by/in jurisdiction of Zenica Municipality,
expressed in tCO,
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Najveca emisija CO, u zgradama u vlasnistvu/nadlez-
nosti Opcine Zenica nastaje upotrebom elektri¢ne
energije i daljinskog sistema grijanja.

7.1.2. Analiza emisije CO, u zgradama javne
namjene koje nisu u viasnistvu/nadleznosti
Opcine Zenica

Analiza emisije CO, je izvrSena za 4 kategorija zgrade
javne namjene koje nisu u vlasnistvu ili nadleznosti
Opcine Zenica.

U tablici 7.3. i na slici 7.3. prikazana je emisija CO, za
sve zgrade koji nisu u vlasnistvu/nadleznosti Opcine,
podijeljena prema namjeni zgrada i vrsti energenata,
dok je na slici 7.4. prikazan udio energetske potrosnje
prema vrsti energenta.

Biggest CO, in buildings owned/in jurisdiction of Ze-
nica Municipality occurs by consuming electric ener-
gy and distance heating system.

7.1.2. CO2 emission analysis in public buildings
that are owned/in jurisdiction of Zenica
Municipality

CO, emission analysis is done with for categories of
public buildnigs that are not owned or in jurisdiction
of Zenica Municipality.

CO, emissions for all buildnigs owned/in jurisdiction
of Municipality are shown in Figure and Table 7.3, divi-
ded by the purpose of the buildings and type of ener-
gy sources, while the figure 7.4. shows energy usage
by type of fuel.

Tabela 7.3. Emisije CO, u zgradama koje nisu u vlasnistvu/nadleznosti Opcine Zenica / Table 7.3. CO, emission in buildings not

owned by/in jurisdiction of Zenica Municipality

Kantonalna, federalna i drzavna uprava

Cantonal, federal and states administration 60.193 6.672 4115 159 1.397 0 12.543
Zgrade za zdravstvenu zastitu 38857 1771 331 5.037 0 0 7.138
Health care buildings
Zgrade za obrazovnu djelatnost 115657 2645 4496  1.143 0 0 8.285
Educational buildings
Vierski objeki 11.316 86 156 601 0 0 844
Religious facilities
‘T"o'::,'?“m 226.023 11.174  9.099  6.941 1.397 0 28.611
Vjerski objekti
Religious facilities
Zgrade za obrazovnu djelatnost
Educational buildings
Zgrade za zdravstvenu zastitu
Buildings for Health care
Kantonalna,federalna i drzavna uprava
Cantonal, federal and state administration
0 10000 20000 30000
i Elenergia [~ Dgljinsko glfijanje i Ugalj [~ Loz glje' j Drvo
El.energy Distance heating Coal Heating oil Wood

Slika 7.3. Emisije CO, za zgrade koje nisu u viasnistvu/nadleznosti Opcine Zenica, izraZeno u tCO,/ Figure 7.3. CO, for buildings
not owned by/in jurisidiction of Zenica Municipality, expressed in tCO,
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4,88%
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Daljinsko grijanje
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Slika 7.4. Udio emisije CO, prema vrsti energenta za zgrade koje nisu u vlasnistvu/nadleZnosti Opcine Zenica / Figure 7.4. CO,
emission share by type of energy source for buildings not owned/in jurisdiction of Zenica Municipality

Najveca emisija CO, u zgradama koje nisu u vlasnistvu/
nadleznosti Opcine Zenica nastaje upotrebom elektric-
ne energije, a zatim daljinskog sistema grijanja.

7.1.3. Analiza emisije CO, u zgradama
namijenjenim za stanovanje na podrudju
opcine Zenica

Analiza emisije CO, je izvrena za 2 kategorije zgrada
namijenjenih za stanovanje - stambenih jedinica na
podrudju opéine Zenica.

U tablici 7.4. i na slici 7.5. prikazana je emisija CO, za
stambene jedinice na podrucju opdine podijeljena
prema vrsti energenata, dok je na slici 7.6. prikazan
udio emisija CO, prema vrsti energenta.

Biggest CO, emission in buildings not owned/in juris-
diction of Zenica Municipality occurs by electric ener-
gy, and afterword distance heating system.

7.1.3. €O, emission analysis in residential
buildings in the area of
Zenica Municipality

CO, emission analysis is done for 2 categories of resi-
dential buildings - housing units in the area of Zenica
Municipality

CO, emissions for residential buildings are shown in
table 7.4. and in figure 7.5. in the area of Zenica Muni-
cipality divided by type of energy sources, while the
figure 7.6 shows CO, emission share by type of energy
sources.

Tabela 7.4. Emisija CO, u stambenim jedinicama na podrucju opcine Zenica/ Table 7.4. CO, emission in residental units in the
area of Zenica Municipality

Stambene jedinice prikljucene na
daljinski sistem grijanja 1.056.780

Housing units plugged to distance heating 0 65.932 0 0 R
system

Stambene jedinice sa individualnim

sistemom grijanja 1.347.660 13.943 0 29.110 0 43.053
Housing units with individual heating system

Emisija CO, iz toplotne energije 2404440 13943 65932  29.110 0 108.985
Emission from heating energy

Ukupna emisija CO, 2.404.440

Total CO, emission

77.635 65.932 29.110 0 172.676
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Ukupna emisija CO,
Total CO, emission

Emisija CO, energenata
za grijanje
C0, emission of fuel for heating

L 4

0 50000 100000 150000 200000
i Elenergija g Daljinsko grijanje i Ugalj
El. energy Distance heating Coal

Slika 7.5. Emisije CO, za stambene jedinice na podrucju opcine Zenica, izraZzeno u tCO, / Figure 7.5. CO, emission for housing units
in the area of Zenica Municipality, expresses in tCO,

W El.energija
El.energy

@ Daljinsko grijanje
Distance heating
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Slika 7.6. Udio emisije CO, prema vrsti energenta za stambene jedinice na podrucju opcine Zenica / Figure 7.6. CO, emission share
by the type of energy source for housing units in the area of Zenica Municipality

Najveci udio emisija CO, prema vrsti energenta za
grijanje u stambenim jedinicama na podrucju op¢i-
ne Zenica ima elektri¢na energija, ne$to manja na-
staje iz sistema daljinskog grijanja dok je najmanja
emisija kod upotrebe uglja za individualni sistem
grijanja.

7.1.4. Pregled emisija CO, u sektoru zgradarstva
na podrudju opcine Zenica

Na osnovu analizirane potro3nje energije za javne
zgrade u vlasnistvu/nadleznosti Opc¢ine Zenica, javne
zgrade koji nisu u vlasnistvu/nadleznosti Opcine Ze-
nica i stambene jedinice na podrucju opcine Zenica,
ukupna emisija CO, iznosi 209.874 tCO,,.

U tablici 7.5. i na slici 7.7. prikazana je emisija CO, u
sektoru zgradarstva na podrucju opcine, podijeljena
prema vrsti energenata i prema podsektorima, dok je

Akcioni plan energetski odrzivog razvoja (SEAP)

The biggest CO, emission share by type of energy so-
urces for heating in housing units in the area of Ze-
nica Municipality has electric energy, a little bit less
occurs from distance heating system while the lowest
emission is at coal consumption for individual heating
system.

7.1.4. CO, emission overview in Building sector in
the area of Zenica Municipality

Based on analyzed energy consumption for Public bui-
Idings owned by/in jurisdiction of Zenica Municipality,
public buildings that are not owned by/in jurisdiction
of Zenica Municipality and housing units in the area of
Zenica Municipality, total CO, emission is 209.874 tCO.,.

CO, emission in buildings sector in the area of Zenica
Municipality is shown in table 7.5. and in figure 7.7,
divided by the type of energy sources and by subse-
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na slici 7.8. islici 7.9. prikazan udio emisija CO, prema ctors, while figure 7.8. and 7.9. shows CO, emission
vrsti energenta, odnosno prema podsektorima — po- share by type of energy sources, more specific by type
djeli zgrada. of subsectors - classification of buildings.

Tabela 7.5. Emisija CO, u sektoru zgradarstva na podrucju opcine Zenica / Table 7.5. CO, emission in buildings sector in the area
of Zenica Municipallity

Zgrade u vlasnistvu/nadleznosti

Opdine

Buildings owned/in jurisdiction of Zenica 92616 4.036 4.005 >16 30 0 8.587
Municipality

Zgrade koje nisu u vlasnistvu/
nadleznosti Opcine

oy - 226.023 11.174 9.099 6.941 1397 0 28.611
Buildings not owned/in jurisdiction of
Zenica Municipality |
Stambene jedinice 2404440 77635 65932  29.110 0 0 172.676
Housing units |
‘T’o'::','?“°‘ 2.723.079 92.845 79.035 36.566  1.427 0 209.874

Stambeni objekti
Residental buildings

Objekti koji nisu u vlasnistvu/nadleznosti Opéine
Facilities not owned/in jurisdiction of the Municipality

Objekti u vlasnistvu/nadleznosti Opéine
Facilities owned/in jurisdiction of the Municipality

A S S

0 50000 100000 150000 200000
" El.energija H Daljinsko grijanje ¥ Ugalj H Loz ulje
El. energy Distance heating Coal Heating oil

Slika 7.7. Emisija CO, u sektoru zgradarstva na podrucju opcine Zenica, izrazeno u tCO, / Figure 7.7. CO, emission in buildings
sector in the area of Zenica Municipality, expressed in tCO,

0,68%

El.energija
El.energy

Daljinsko grijanje
Distance heating
Ugalj

Coal

Loz ulje
Heating oil

Slika 7.8. Udio emisija CO, prema vrsti energenta za sektor zgradarstva na podrucju opcine Zenica / Figure 7.8. CO, emission sha-
re by type of energy sources for buildings sector in the area of Zenica Municipality

Akcioni plan energetski odrzivog razvoja (SEAP) 75 Sustainable Energy Action Plan (SEAP)




4,09%

13,63%

Objekti u vlasnistvu/nadleznosti Opcine
Facilities owned/in jurisdiction of the Municipality

Objekti koji nisu u vlasnistvu/nadleznosti Opéine
Facilities not owned/in jurisdiction of the Municipality

Stambeni objekti
Residental buildings

Slika 7.9. Udio emisija CO, prema podjeli zgrada u sektoru zgradarstva na podrucju opcine Zenica/ Figure 7.9. CO, emission share
buildings classification in buildings sector in the area of Zenica Municipality

U ukupnoj emisiji CO, za 2006. godinu u sektoru zgra-
darstva, podsektor stambene jedinice sudjeluje s udje-
lom od 82%, podsektor zgrade koje nisu u vlasnistvu/
nadleznosti Opcine sa 14%, dok podsektor zgrade u
vlasnistvu/nadleznosti Opcine sudjeluje sa svega 4%.

7.2. ANALIZA EMISIJE CO, U SEKTORU
SAOBRACAJA OPCINE ZENICA
U 2006. GODINI

U sektoru saobracaja na podrucju opcine Zenica sve
emisije CO, nastaju sagorijevanjem pogonskog gori-
va, odnosno dizela i benzina koje je bilo zastupljeno u
2006. godini. Danas, pored navedenih pogonskih go-
riva znacajan broj vozila koristi LPG $to nije bio slucaj
u referentnoj godini.

Emisija od sagorijevanja goriva dobija se mnozenjem
standardnih emisionih faktora i utrosene energije/li-
tara goriva. Emisioni faktori koristeni u proracunu su
prikazani u tabeli 7.6.

In total, CO, emission for 2006 in Buildings sector, sub-
sector of housing units has 82% share, subsector of
buildings not owned by/in jurisdiction of Municipality
has 14%, while the subsector of buildings owned by/in
jurisdiction of Municipality participates with only 4%.

7.2.CO,EMISSION ANALYSIS IN TRANSPORT
SECTOR OF ZENICA MUNICIPALITY IN 2006

In Transport sector in the area of Zenica Municipality all
CO, emissions occur by driving fuel combustion, more
specific combustion of diesel and Gasoline that was
present in 2006. Today, besides the previously mentio-
ned driving fuels, a significant number of vehicles uses
LPG, which was not the case in baseline year.

Fuel combustion emission is calculated by multiplying
standard emission factors and used energy/liters of
fuel. Emission factors used in budget are shown in ta-
ble 7.6.

Tabela 7.6. Emisioni faktori koristeni u proracunu / Table 7.6. Emission factors used in budget

Referentni inventar emisija CO, iz sektora saobracaja
opcine Zenica podijeljen je na tri osnovna podsektora:

= emisije CO, vozila voznog parka u vlasnistvu Opci-
ne Zenica;

» emisije CO, javnog prevoza putnika;
= emisije CO, privatnih i komercijalnih vozila.

Baseline emission inventory of CO, from Transport se-
ctor in Zenica Municipality is divided in to three basic
subsectors:

* (O, emissions of vehicle fleet owned by Zenica
Municipality;

* (O, emissions of public transportation;

= (O, emissions of private and commercial vehicles.



7.2.1. Analiza emisije CO2 za vozni park
Opcine Zenica

Emisije CO, prema vrsti pogonskog goriva za vozila
koja su u vlasnistvu Opcine Zenica dati su u tabeli 7.7.

7.2.1. CO2 emission analysis for vehicle fleet of
Zenica Municipality

CO, emission by type of driving fuel for vehicles ow-
ned by Zenica Municipality is shown in table 7.7.

Tabela 7.7. Emisije CO, za vozila u vlasnistvu Opcine Zenica / Table 7.7. CO, emissions for vehicles owned by Zenica Municipality

Benzin

Gasoline 25 >4
Dizel

Diesel 14 33
UKUPNO

TOTAL . <

7.2.2, Analiza emisije CO, za vozila javnog
prevoza putnika

Javni prevoz putnika u opcini Zenica odvija se putem
autobuskog saobracaja i taksi vozilima. Autobuski
prevoz u 2006. godini ¢ine gradski i prigradski auto-
busi. Pored navedenih prevoznih vozila, u proracun je
ukljucena i lokomotiva. Ukupna emisija CO, je prika-
zana u tabeli 7.8.

7.2.2, CO, emission analysis for vehicles
of public transportation

Public transportation in Zenica Municipality is realized
by busses and taxis. Bus transportation in 2006 consi-
sts of urban and suburban busses. Besides previously
mentioned transportation vehicles, locomotive is also
included in to the calculation. Total CO, emission is
shown in table 7.8.

Tabela 7.8. Emisije CO, za podsektor vozila javnog prevoza putnika / Table 7.8. CO, emissions for subsector of public

transportation vehicles

Autobusi

Buses 3.205
Takg 142
Taxis

Lokomqtlva 1310
Locomotive

UKUPNO

TOTAL 4.656

Emisija CO, prema vrsti pogonskog goriva za vozila jav-
nog prevoza za 2006. godinu prikazana je u tabeli 7.9.

CO, emission by type of driving fuel for public tran-
sportation vehicles for 2006, is shown in table 7. 9.

Tabela 7.9. Emisije CO2 prema vrsti pogonskog goriva za vozila javnog prevoza / Table 7.9. CO, emission by type of driving fuel

for public transportation vehicles

Autobusi 54 0 3.205 0
Buses

Takg 150 15 126 0
Taxi

Lokomqtlva 1 0 0 1310
Locomotive

UKUPNO

TOTAL 203 15 3.331 1.310
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Emisija CO, za vozila javnog prevoza prema kategori- CO, emission for public transportation by type of ve-

ji vozila i vrsti pogonskog goriva je prikazana na slici hicles and driving fuel is shown in figure 7.10, while
7.10, dok je udio emisija CO, prema vrsti pogonskog CO, emission share by type of driving fuel in subse-
goriva u posektoru javni prevoz prikazan na slici 7.11. ctor of public transportation shown in figure 7.11.

Lokomotiva
Locomotive

Taksi
Taxi

Autobusi
Buses

8000
10000 45000

® Benzin @ Dizel w Ugalj
Gasoline Diesel Coal

Slika 7.10. Emisije CO, za vozila javnog prevoza prema kategoriji vozila i vrsti goriva, izraZeno u tCO, / Figure 7.10. CO,emission
of public transportation by type of vehicles and fuel, expressed in tCO,

0,33%

28,13%__

i Benzin
Gasoline

Dizel
Diesel

Ugalj
- CogaurJ

Slika 7.11. Udio emisije CO, prema vrste pogonskog goriva u podsektoru javni prevoz/ Figure 7.11. CO, emission share by type
of driving fuel in subsector of public transportation




7.2.3. Analiza emisije CO, za privatna i
komercijalna vozila

Privatna i komercijalna vozila na podrucju opcine
Zenica su podijeljena na lokalni saobracaj i daljinski
saobracaj. U podsektoru privatna i komercijalna vo-
zila udio potrosnje pogonskog goriva, a samim tim
i emisije CO,, za lokalni saobracaj iznosi 98%, dok je
udio potrosnje pogonskog goriva za daljinski saobra-
¢aj 2%. Brojne vrijednosti emisije CO, su prikazane u
tabeli 7.10.

7.2.3. CO, emission analysis for private and
commercial vehicles

Private and commercial vehicles in the area of Zenica
Municipality are divided in to local and distance tran-
sportation. In subsector of private and commercial
vehicles driving fuel consumption share, and thereby
CO, emissions, for local transportation is 98%, while the
driving fuel consumption share for distance transpor-
tation is 2%. Numerical values of CO, are shown in table
7.10.

Tabela 7.10. Emisija CO, za lokalni i daljinski saobracaj u podsektoru privatna i komercijalna vozila / Table 7.10. CO, emission
for local and distance transportation in subsector of private and commercial vehicles

Lokalni saobracaj

Local transportation 20.066 22.890
Df’:l|jlnSkI saobracaj' 291.330 502
Distance transportation

U tabeli 7.11. prikazane su emisije CO, prema kate-
goriji vozila, posebno za lokalni i daljinski saobracaj,
i ukupne vrijednosti za podsektor privatnih i komer-
cijalnih vozila.

Table 7.11. shows CO, emissions by category of vehic-
les, especially for local and distance transportation, as
well as total values for subsector of private and com-
mercial vehicles.

Tabela 7.11. Emisije CO,prema kategoriji vozila, podsektor privatna i komercijalna vozila / Table 7.11. CO, emissions by
category of vehicles, subsector of private and commercial vehicles

Putnicka vozila

. 237.250 7.999 10.751 100 194 8.099 10.946
Passenger vehicles
Teretnamotornavozila ; g1¢ 0 4.140 0 9% 0 4236
Duty vehicles
Autobusi 49330 0 0 0 112 0 112
Buses
UKUPNO
TOTAL 311.396 7.999 14.891 100 402 8.099 15.293

Emisije CO, za podsektor privatna i komercijalna vo-
zila prema kategoriji vozila i vrsti goriva je prikazana
na slici 7.12, dok je udio emisije CO, prema vrste po-
gonskog goriva u podsektoru privatna i komercijalna
vozila prikazan na slici 7.13.

CO, emissions for subsector of private and commer-
cial vehicles by category of vehicles and fuel is shown
in figure 7.12, while the CO, emission share by type
of driving fuel in subsector of private and commercial
vehicles is shown in figure 7.13.
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Slika 7.12. Emisije CO,za podsektor privatna i komercijalna vozila prema kategoriji vozila i vrsti goriva, izraZeno u tCO, /
Figure 7.12. CO, emission for subsector of private and commercial vehicles by category of vehicles and fuel, expressed in tCO,
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Slika 7.13. Udio emisije CO,prema vrste pogonskog goriva za podsektor privatna i komercijalna vozila /
Figure 7.13. CO, emission share by type of driving fuel for subsector of private and commercial vehicles

7.2.4. Pregled ukupne emisije CO, u sektoru
saobracaja na podrudju
opcine Zenica

Provedena analiza potroSnje goriva sektora saobraca-
ja na podrucju opéine Zenica pokazuje daleko najveci
udio emisije CO, u podsektoru privatnih i komercijal-
nih vozila. Sumarni podaci o emisiji CO,za podsektore
saobracaja prema vrsti pogonskog goriva prikazani su
u tabeli 7.12, dok je ukupna emisije CO, prikazana u
tabeli 7.13.
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7.2.4. Overview of total CO, emission in sector of
transportation in the area
of Zenica Municipality

Conducted fuel combustion analysis of transportati-
on sector in the area of Zenica Municipality shows far-
thermost the biggest CO, emission share in subsector
of private and commercial vehicles. Summary data on
CO, emission for subsector of transportation by type
of driving fuel is shown in table 7.12, while the total
CO, emission share is shown in table 7.13.
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Tabela 7.12. Emisija CO, za podsektore saobracaja prema vrsti goriva / Table 7.12. CO, emission for subsector of transportation
by type of fuel

Vozila u vlasnistvu Opcine

Vehicles owned by Municipality 39 >4 33 0
Vozila javnog prevoza

Public transportation vehicles 205 15 3.331 1.310
Pr!vatna i komercuglna v.02|la 311.396 8.099 15.293 0
Private and commercial vehicles

UKUPNO

TOTAL 311.640 8.168 18.657 1.310

Tabela 7.13. Ukupna emisije CO,za podsektore saobracaja / Table 7.13. Total CO, emissions for subsectors of transportation

Vozila u vlasnistvu Opcine 87
Vehicles owned by Municipality

Vozila javnog prevoza

Public transportation vehicles 4.656
Privatna i komercijalna vozila
. ) . 23.392
Private and commercial vehicles
UKUPNO
TOTAL 28.136
Emisija CO, prema podsektorima saobracaja i vrsti go- CO, emission by subsectors of transportation and type
riva je prikazana na slici 7.14, dok je udio emisija CO, of fuel is shown in figure 7.14, while the CO, emission
prema vrste pogonskog goriva prikazan na slici 7.15. share by type of driving fuel is shown in figure 7.15.
Privatna i komercijalna vozila
Private and commercial vehicles
Vozila javnog prevoza
Public transportation vehicles
Vozila u vlasnistvu Opéine
Vehilces owned by Municipality
P% 10000 15000
20000
25000

Benzin .Dizel iUgalj
Gasoline Diesel Coal

Slika 7.14. Emisija CO, za podsektore saobracaja i prema vrsti goriva, izrazeno u tCO, / Figure 7.14. CO, emission for subsectors of
transportation and type of fuel, expressed in tCO,

Slika 7.15. Udio emisija CO, za podsektore saobracaja / Figure 7.15. CO, emission share for subsectors of transportation
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U ukupnoj emisiji CO, za 2006. godinu u sektoru sao-
bracaja, podsektor privatna i komercijalna vozila su-
djeluje s udjelom od 83,1%, podsektor vozila javhog
prevoza sa 16,6%, dok podsektor vozila u vlasnistvu
Opcine sudjeluje sa svega 0,3%.

7.3. ANALIZA EMISIJE CO, U SEKTORU JAVNE
RASVJETE OPCINE ZENICA U 2006. GODINI

Utrosena elektri¢na energija, emisioni faktor za elek-
tricnu energiju i emisija CO, u sektoru javne rasvjete je
prikazana u tabeli 7.14.

In total CO, emission for 2006 in sector of transportati-
on, subsector of private and commercial vehicles par-
ticipates with share of 83,1%, subsector of public tran-
sportation with 16,6%, while the subsector of vehicles
owned by Municipality participates with only 0,3%.

7.3.CO2 EMISSION ANALYSIS IN SECTOR OF PUBLIC
LIGHTING IN ZENICA MUNICIPALITY IN 2006

Consumed electric energy, emission factor for electric
energy and CO, emission in sector of public lighting is
shown in table 7.14.

Tabela 7.14. Emisija CO, iz javne rasvjete / Table 7.14. CO, emission from public lighting

UtroSena elektri¢na energija u javnoj rasvjeti
Consumed electric energy in public lighting

Emisioni faktor za elektri¢nu energiju
Emission factor for electric energy

Emisija CO, iz javne rasvjete
CO, emission from public lighting

....... 2eciereocercessacsancrossechiocncsncrneriTrercneesTiectescescenctncencrrcsessrssncstetessescrscrstosersersassanssnese

7.4. PREGLED UKUPNE EMISIJE CO,NA
PODRUCJU OPCNE ZENICA U 2006. GODINI

Na osnovu prethodne analize na podru¢ju opcine Ze-
nica u toku 2006 godine, ukupno je emitovano 241.131
tCO,/god, odnosno prosjecna emisija CO, po stanovni-
ku iznosi 1,89 tCO_/st. Ukupna emisija CO, po sektori-
ma obuhvaéenim analizom je prikazana u tabeli 7.15.

4111 MWh
0,736 tCO,/MWh
3137 tCO,

7.4. OVERVIEW OF TOTAL CO,EMISSION IN THE
AREA OF ZENICA MUNICIPALITY IN 2006

Based on previous analysis in the area of Zenica Muni-
cipality in 2006, a total number of 241.131 tCO,/year
was emitted, that means that average CO, emission per
capita was 1,89 tCO_/per capita. Total CO, emission by
sectors conducted by analysis is shown in table 7.15.

Tabela 7.15. Ukupna potrosnja energije na podruéju opcine Zenica / Table 7.15. Total energy consumption in the area of Zenica

Municipality

Potrosnja energije, MWh/god.
Energy consumption, MWh/year

Javni objekti u vlasnistvu Opcine
Public facilities owned by Municipality

Javni objekti koji nisu u vlasnistvu Opcine
Public facilities not owned by Municipality

Stambeni sektor
Residential sector

Javna rasvjeta
Public lighting

Saobracaj
Transportation

Na osnovu dobijenih rezultata, primjetno je da najve-
¢u emisiju CO, na cijeloj teritoriji opéine Zenica ima
sektor zgradarstva, gdje je u toku 2006. godine emi-
tovano 209.874 tCO_/god, ili 87,03%. Drugi po emisiji
je sektor saobracaja sa 28.136 tCO./god, ili 11,67 %, a
zatim slijedi javna rasvjeta sa 3.137 tCO,/god, ili 1,30
% (slika 7.16).

Based on given results, it is noticeable that biggest CO,
emission in the whole territory of Zenica Municipality
has Buildings sector, where in 2006 209.874 tCO_/year
or 87,03% was emitted. Second in line is Transport se-
ctor with 28.136 tCO_/year or 11,67% and after comes
Public lighting with 3.137 tCO,/year or 1,30% (figure
7.16).



Slika 7.16. Udio emisije CO, po sektorima u opcCini Zenica / Figure 7.16. CO, emission share by sectors in Zenica Municipality






PLAN PRIORITETNIH MJERA | AKTIVNOSTI ZA
SMANJENJE EMISIJA CO, DO 2020. GODINE

PLAN OF PRIORITY MEASURES AND ACTIVITIES FOR CO,

Prema razvijenoj metodologiji za izradu ovog Akcio-
nog plana, Plan prioritetnih mjera i aktivnosti za sma-
njenje emisije CO, do 2020. godine sadrZi identifiko-
vane mjere energetske efikasnosti i koristenja obnov-
ljivih izvora energije za sektore djelovanja:
= Zgrade, ovaj sektor djelovanja je podijeljen na
podsektore:
= Zgrade javne namjene u vlasnistvu/nadleznosti
Opcine;
= Zgrade javne namjene koje nisu u vlasnistvu/
nadleznosti Opdine;
= Zgrade namijenjene za stanovanje;
= Ostalo — promocija pasivne gradnje;
= Daljinski sistem grijanja, ovaj sektor djelovanja se
odnosi na toplanu i distribucioni sistem daljinskog
grijanja opcine Zenica;
= Javnarasvjeta;
= Saobracaj, ovaj sektor djelovanja je podijeljen na
podsektore:
= Opcinski vozni park;
= Vozila javnog prevoza;
= Privatna i komercijalna vozila;
= Ostalo - planske mjere;
= Lokalna proizvodnja elektricne enerije, Akcionim
planom je obuhvacen hidropotencijal;
= Rad sa gradanima i ostalim zainteresovanim stra-
nama, ovaj sektor djelovanja se odnosi na sve Ak-
cionim planom obuhvacene sektore djelovanja, a
podijeljen je na podsektore:

= Usluge savjetovanja;
= Treninzi i obrazovanje;

EMISSION REDUCTION UNTIL 2020

According to developed methodology for develop-
ment this of Action plan, Plan of priority measures
and activities for CO, emission reduction until 2020
contains identified measures of energy efficiency and
renewable energy consumption for energy sources,
for following sectors of acting:

= Buildings, this sector of acting is divided to subse-
ctors:
= Public buildings owned by/in jurisdiction of
Municipality;
= Public buildings not owned by/in jurisdiction of
Municipality;
= Residential buildings;
= Other - promotion of passive building;
= Distance heating system, this sector of acting is re-
lated to heating plant and distribution system of
distance heating in Zenica Municipality;
= Public lighting;
= Transportation, this sector of acting is divided in to
following subsectors:
= Vehicle fleet from the Municipality
= Public transportation vehicles;
= Private and commercial vehicles;
= Other - planned measures;

= Local electric energy production, hydro potential is
covered by Action plan;

= Work with citizens and interested parties, this se-
ctor of acting is related to all sectors of acting that
are covered by Action plan:

= Consultancy services;
= Trainings and education;

Akcioni plan energetski odrzivog razvoja (SEAP)
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= Jacanje svijesti i lokalno umrezavanije.

U ovom poglavlju ¢e biti dat pregled svih mjera za na-
brojane sektore djelovanja cija bi implementacija re-
zultirala smanjenjem emisija CO, u opcini Zenica. Me-
dutim, za uspjesnu provedbu svih Akcionim planom
definisanih mjera, neophodno je u samom pocetku
provesti pripremne aktivnosti koje ¢e dovesti do stva-
ranja organizacionih, tehnickih te djelimi¢no finansij-
skih uvjeta za provedbu definisanih mjera i aktivnosti,
atosu:

1. Uspostava organizacione strukture, nadzornih i
radnih tjela za provodenje Akcionog plana;

2. Uspostava jedinstvenog registra objekata i po-
trosaca;

3. Uspostava informacionog sistema za pracenje
energetske potrosnje na podrucju opcine Zenica;

4. Uspostava modela za finansiranje;

5. Uspostava informaciono-edukacijskog centra za
klimatske promjene i energetsku efikasnost.

Mjere koje ¢e konkretno dovesti do planiranog sma-
njenja emisija CO, do 2020. godine su prikazane u po-
glavlju Razradene mjere i aktivnosti za smanjenje emi-
sije CO, do 2020. Godine, u posebnim tabelama, sa de-
taljnim opisom mjera, ocekivanim ustedama energije
i emisija CO,, potrebnog finansijskog iznosa, poten-
cijalnim izvorima finansiranja, vremenskim okvirom
provedbe i tijelima zaduzenim za njihovu implemen-
taciju i kontrolu.

Akcioni plan energetski odrzivog razvoja (SEAP)

= Strengthening of awareness and local networ-
king.

In this chapter an overview of all measures for listed
sectors of acting will be given, which implementation
will result in CO, emission reduction in Zenica Muni-
cipality. But, for successful implementation of all me-
asures defined by Action plan, it is necessary to con-
duct preparatory activities in very beginning, which
will lead to creation of organizational, technical and
partly financial conditions for implementation of defi-
ned measures and activities, and those are:

1. Establishment of organizational structure, super-
vision and working bodies for Action plan imple-
mentation;

2. Establishment of unique facilities and consumers
register;

3. Establishment of IT system for monitoring of
energy consemption in the are of Zenica Muni-
cipality.

4. Establishment of financing model;

5. Establishment of info-educational center for cli-
mate change and energy efficiency.

Measures that will directly lead to planed CO, emissi-
on reduction until 2020 are shown in Chapter Elabo-
rated measures and activities for CO, emission reduction
until 2020, in special tables, with detailed measures
description, expected energy savings of CO, emissi-
ons, necessary financial amount, potential sources of
funding, time frame of implementation and bodies
authorized for their implementation and monitoring.

Sustainable Energy Action Plan (SEAP)




8.1. PRIPREMNE AKTIVNOSTI ZA PROVEDBU
PRIORITETNIH MJERA I AKTIVNOSTI ZA
SMANJENJE EMISIJA CO,DO 2020. GODINE

8.1.1. Uspostava jedinstvenog registra objekata
i potrosaca

Podaci o energetskoj potrodnji zahtijevaju izradu je-
dinstvenog registra objekata i potrosaca za klju¢ne
sektore te njihovo povezivanje u informacioni sistem
Opdine Zenica.

8.1.2. Uspostava informacionog sistema za
pracenje energetske potrosnje na podrudju
opcine Zenica

Tokom izrade ovog Akcionog plana, uoceni su proble-
mi u prikupljanju podataka o energetskoj potro3nji u
razli¢itim kategorijama potrosaca. Iz tog razloga, ne-
ophodno je da se poduzmu odredeni koraci kao pre-
duvjet za efikasno provdenje svih definisanih mjera,
a koje se u prvom redu odnose na uklanjanje barijera
u pracenju i kontroli energetske potro3nje opcine Ze-
nica:

* |zrada metodologije za prikupljanje relevan-
tnih energetskih pokazatelja opcine Zenica pre-
ma sektorima koji su obradeni u ovom Akcionom
planu;

= Prikupljanje relevantnih energetskih pokaza-
telja prema razvijenoj metodologiji na godisnjoj,
mjesecnoj i dnevnoj osnovi (ovisno o vrsti pokaza-
telja), pri ¢emu ¢e se za prikupljanje koristiti siste-
mi automatskog daljinskog ocitanja te ocitanje od
strane djelatnika radi dodatne provjere ispravnosti;

» lzradainformacionog sistema upravljanja ener-
gijom (energetsko knjigovodstvo) za opcinu Ze-
nica koji ¢e sadrzavati sve prikupljene podatke i
pokazatelje, te omogucavati izradu svih potrebnih
i relevantnih analiza;

= lzrada godisnjeg energetskog bilansa opcine
Zenica prema klasifikaciji iz ovog Akcionog plana.

Prikupljeni energetski parametri za referentnu godinu
i analiza istih uzete su kao osnova za predlozene mje-
re i aktivnosti na smanjenju emisije CO, na podrudju
opcine Zenica. Pracenje uspjednosti provodenja pred-
lozenih mjera zahtijeva kontinuirano prikupljanje svih
podataka u klju¢nim sektorima na osnovu kojih ce se
ustanoviti kontrolni inventar emisija CO,, odvojeno po
sektorima, a nakon toga i grupno za izvjestajni period.

8.1. PREPARATORY ACTIVITIES FOR PRIORITY
MEASURES AND ACTIVITIES IMPLEMENTATION
FOR CO,EMISSION REDUCTION UNTIL 2020

8.1.1. Establishment of unique facilities’ and
consumers’ registry

Data about energy consumption demands a deve-
lopment of unique facilities’ and consumers’ registry
for key sectors and their connection to information
system within Zenica Municipality.

8.1.2, Establishment of informational system
for tracking energy consumption in the area of
Zenica Municipality

During development of Action plan, problems in gat-
hering data about energy consumption in different
consumers’ categories are observed. Therefore, it is
necessary to undertake specific steps as precondition
for succesfull implementation of all defined measu-
res, which are primaly related to removal of barriers
in monitoring and control of energy consumption in
Zenica Municipality:

= Creation of methodology for gathering rele-
vant energy indicators of Zenica Municipality
according to sectors which have been analyzed in
this Action plan;

= Gathering relevant energy indicators according
to developed methodology at annual, monthly
and daily basis (depending on the type of indica-
tor), whereas automatic remote reading will be
used for gathering as well as reading of data by
employee for further correctness check;

= Creation of informational system of energy me-
nagment (energy accounting) for Zenica Munici-
pality which will contain all gathered data and in-
dicators, and provide development of all necessary
and relevant analysis;

= Creation of annual energy balance of Zenica Mu-
nicipality by classification from this Action plan.

Gathered energy parameters for baseline year and the
analysis of the same are taken as a basis for suggested
measures and activites of CO, emission reduction in the
area of Zenica Municipality. Succesfull implementation
tracking of suggested measures requires continuous
gathering of all data in key sectors, which will be used
for establishment of control of CO, emission inventory,
separated by sectors and after that a cumulative for



Postupak prikupljanja podataka po sektorima zahtije-
va uspostavu informacionog sistema koji omogucava
tacne i blagovremene podatke grupisane po sekto-
rima imajudi u vidu njihove specifi¢nosti, sto je vrlo
sloZzen i dugotrajan postupak, a razlog je veliki broj
zgrada i prostora za koje ne postoji jedinstven regi-
star objekata kao ni sistema za prikupljanje podataka
na nivou opcine. Pradenje i evidentiranje energetske
potroSnje u sektorima nakon izrade Akcionog plana,
vrsiti ¢e se po metodologiji prema kojoj su prikupljani
podaci za izradu Akcionog plana, a uporedo s tim ¢e
se raditi na uspostavi Informacionog sistema za uprav-
ljanje energijom za podrucje opcine Zenica gdje je to
moguce.

8.1.3. Uspostava organizacione strukture,
nadzornih i radnih tijela za provodenje Akcionog
plana

Akcioni plan ima dug period provedbe te je potrebno
precizno planirati organizacionu strukturu nadzornih
i radnih tijela kako bi se osigurala uspjesna provedba
Akcionog plana Op¢ine Zenica. Uspostava organizaci-
one strukture za provedbu programa energetske efi-
kasnosti treba da definise:

= tijelo zaduZeno za pokretanje i koordinaciju reali-
zacije konkretnih projekata i mjera, u skladu s ras-
poredom i dinamikom Akcionog plana;

= tijelo koje ¢e imati ulogu komuniciranja sa javno-
§¢u i svim zainteresovanim stranama, kao i davanja
povratnih informacija opcinskoj upravi o efektima
realizacije Akcionog plana i smjerovima energet-
skog razvoja opcine.

Pored gore imenovanih tijela, za uspjesnu realizaciju
Akcionog plana, potrebno je definisati osoblje/tijela
zaduzena za:

= pripremu projekata iz oblasti EE i OIE;

= promociju Akcionog plana i odnose sa javnoscu;
= vodenje baze podataka Akcionog plana;

= kontrolu i prac¢enje Akcionog plana.

Detaljan opis organizacione strukture bit ¢e propisan
Pravilnikom o organizaciji i sistematizaciji radnih mje-
sta Administrativne sluzbe Opcine Zenica.

sectors, for reporting period. Procedure of gathering
data by sectors requires establishment of informational
system which allows correct and in-time data grouped
by sectors, taking into consideration their specification,
what makes it very delicate and long process and the re-
asonis huge number of buildings and facilities which are
lacking a unique registry of facilities, as well as a system
for gathering data at Municipality level. Monitoring and
evidenting of energy consumption in sectors after de-
velopment of Action plan will be done by methodology
used for gathering data for Action plan development,
and in the same time work will also continue in establis-
hing Informational system for energy menagment for the
area of Zenica Municipality, where it is possible.

8.1.3. Establishment of organizational
structure, supervising and working bodies for
implementation Action plan

Action plan has a long period of implementation and it
is necessary to precisely plan organizational structure
of supervising and working bodies to assure succesfull
implementation of Zenica Municipality Action plan.
Establishment of organizational structure for program-
me of energy efficiency implementation has to define:

= a body entrusted for initiating and coordinating
of realization of specific projects and measures, in
accordance to a schedule and dynamics of Action
plan;

= abody which will have a role to communicate with
public and to all interested parties, as well as to de-
liver feedback about municipal administration on
the effect of Action plan realization and the dire-
ction of energy development in Municipality.

Besides above mentioned bodies, for succesfull rea-
lization of Action plan, it is necessary to define per-
sonel/bodies that are entrusted for:

= preparation of the projects from the area of EE and
RES;

= promotion of Action plana and public relations;

= managing database of the Action plan;

= monitoring and implementation of the Action
plan.

Detailed description of organizational structure will
be specified by Regulation on organization and syste-
matization of work places of Administrative Service in
Zenica Municipality.



8.1.4. Uspostava modela za sopstveno
finansiranje

Formiranje budZetne linije u sklopu budzeta Opcine
za finansiranje projekata energetske efikasnosti na
principu modela revolving fonda, predstavlja jedan
od najodrzivijih modela za lokalne zajednice prema
primjerima dobe parakse lokalnih zajednica u EU.
Osnovna ideja revolving fonda je da se ustede od
ulaganja u projekte energetske efikasnosti vrate na
revolving fond i koriste za finansiranje novih proje-
kata koji ¢e generirati vise uSteda i otplata. Na taj
nacin odrziv postupak moze se pokrenuti, a korak
po korak svi opcinski objekti se mogu energetski
poboljsati.

8.1.5. Uspostava Informaciono-edukacijskog
centra za klimatske promjene i energetsku
efikasnost

Za uspjesnu provedbu Akcionog plana opcine Zeni-
ca, formirat ¢e se Informaciono-edukacijski centar
za klimatske promjene i energetsku efikasnost. Za-
datak Centra bit ¢e informisanje gradana o vaznosti
efikasnog koriStenja energije i njihovo motiviranje
i aktivnije ukljucivanje u borbu protiv globalnog za-
grijavanja. Pored navedenog, Centar ¢e vrsiti obuku
administratora i energetskih menadzera o koritenju
informacionih sistema za nadzor i analizu potrosnje
energije u zgradama javnog sektora.

8.2. OPIS PRIORITETNIH MJERA 1 AKTIVNOSTI ZA
SMANJENJE EMISIJE CO,DO 2020. GODINE

8.2.1. Plan prioritetnih mjera i aktivnosti za
smanjenje emisije CO, u zgradama na podrudju
opcine Zenica

Sektor djelovanja zgrada je podijeljen na podsektore:

= Zgrade javne namjene u vlasnistvu/nadleznosti
Opcine;

= Zgrade javne namjene koje nisu u vlasnistvu/nad-
leZznosti Opcine;

= Zgrade namijenjene za stanovanje;

= Ostalo — promocija pasivne gradnje.

Mjere za poboljsanje energetske efikasnosti za zgrade
na podrucju opcine Zenica mogu se podijeliti na tri
skupine:

8.1.4. Establishment of a model for self
funding

Forming a budget line within budget of the Munici-
pality for funding the projects of energy efficiency on
the principle of revolving fond model represents one
of the most sustainable models for local communities
in accordance to good praxis example from local com-
munities in EU. Basic idea of revolving fond is to sa-
vings investments in energy efficiency projects return
in to revolving fond and to use the same savings for
funding new projects which will generate more savin-
gs and payments. On that way sustainable procedure
can be initiated, and one at the time all facilities wit-
hin Municipality can be improved.

8.1.5. Establishment of Info-educational
center for climate change and energy
efficiency

For succesfull implementation of the Zenica Municipa-
lity Action plan, an info-educational center for climate
changes and energy efficiency will be formed. The task
of this center will be to inform citizens about importan-
ce of efficient usage of energy and to motivate them
and to make them more active in fight against global
warming. Besides previously stated, center will condu-
ct training of aministration officers and energy mana-
gers about how to use info system for monitoring and
analysis of energy consumption in sector of public bu-
ildings.

8.2. DESCRIPTION OF PRIORITY MEASURES AND
ACTIVITIES FOR CO, EMISSION REDUCTION UNTIL
2020

8.2.1. Plan of priority measures and activities for
€0, emission reduction in buildings in the area of
Zenica Municipality

Buildings sector of acting is divided into subsectors:

= Public buildings owned by/in jurisdiction of Muni-
cipality;

= Public buildings not owned by/in jurisdiction of
Municipality;

= Residential buildings;

= Other - passive building promotion.

Measures for improving energy efficiency for buildin-

gs in the area of Zenica Municipality can be divided in

to three groups:



1. pripremne aktivnosti;
2. zakonsko-legislativne aktivnosti;
3.  izvedbeni projekti.

Pripremene aktivnosti

Pripremne aktivnosti su sve one mjere koje nece izrav-
no utjecati na smanjenje energetskih potrosnji i emi-
sija CO,, ali ¢e postaviti neophodne preduvjete za nji-
hovu uspjesnu provedbu.

Pripremne aktivnosti su podijeljene na:

1. pripremne aktivnosti za zgrade javne namjene;
2. pripremne aktivnosti za zgrade namijenjene za
stanovanje.

Pripremne aktivnosti za zgrade javne namjene
obuhvacaju slijedece korake:

a) Uvodenje Informacijskog sistemskog upravljanja
energijom u zgradama javne namjene u vlasnis-
tvu/nadleznosti Opcine (uvodenje energetskog
knjigovodstva):
= centralizirano prikupljanje svih relevantnih
podataka o zgradama (gradevinske karakteri-
stike, godine izgradnje, godina i opis rekon-
strukcija, energetska potrosnja svih tipova
energije, mjesecni racuni za energente i dr.),

= jzrada i kontinuirano azuriranje registra zgra-
da,

= provedba energetskih pregleda u zgradama,

= izrada investicijskih studija za provedbu mje-
ra energetske ucinkovitosti identificiranih
kroz energetske preglede,

= odredivanje dinamike provedbe identificira-
nih mjera energetske efikasnosti;

b) Uvodenje sheme 50-50% prema kojoj se posti-
gnute energetske ustede, odnosno izbjegnuti
energetski troskovi, ravhomjerno dijele izmedu
Opcdine Zenica, kao vlasnika zgrade i korisnika
zgrada. Praksa prema kojoj korisnici zgrada (Sko-
la, bolnica i dr.), koji svojim savjesnim ponasa-
njem ostvaruju energetske ustede a da od toga
u konacnici nemaju nikakve dobiti je iznimno
demotivacijska. Brojna iskustva pokazuju da pro-
vedba 50-50% sheme kao jaki motivacijski faktor
rezultira promjenom ponasanja korisnika zgra-
de, $to u konacnici znacajno smanjuje potrosnju
energije. Po potrebi, u ovu aktivnost potrebno je
ukljucivanje resornog Ministarstva nauke, obra-
zovanja i sporta kao nadleznog za pitanje $kol-
stva u vladi Zenicko-dobojskog kantona;

¢) lzradaiizlaganje na vidljivom mjestu display po-
stera s energetskim pokazateljima o potrosnji

—_

preparatory activities;
legal-legislative activities;
3. executional projects.

™

Preparatory activities

Preparatory activities are all those measures which
will not directly influence energy consumption redu-
ction and CO, emissions, but will establish necessary
preconditions for their successful implementation.

Preparatory activities are divided to:

1. Preparatory activities for public buildings;
2. preparatory activities for residential buildings;

Preparatory activities for public buildings cover
following steps:

a) Introduction of Informational system of ener-
gy management in public buildings owned by/
in jursidtiction of Municipality (introduction of
energy accounting):
= centralized gathering of all relevant data abo-
ut buildings (building characteristics, con-
struction period, reconstruction period and
description, energy consumption of all ener-
gy types, monthly bills for energy and similar)

= development and continiuous updating Buil-
dings register,

= energy audit conduction in buildings,

* investment studies development for imple-
mentation of energy efficiency measures that
are identified through energy audits,

= determining dynamics of implementation of
identified energy efficiency measures;

b) By introducing 50-50% scheme by which energy
savings are accomplished, regarding to energy
costs that are avoided, energy costs are equally
splited between Zenica Municipality, as owner of
buildings and building users. Praxis on which bu-
ildings users (school, hospital and similar), which
generate energy savings by their rational behavi-
or, dont have any benefit from that, is extremely
demotivating. Numeruos experiences show that
50-50% scheme implementation as strong mo-
tivation factor results in change of behavior of
building users, what notably decreases energy
consumption in the end. If necessary, a resor Mi-
nistry for Science, Education and Sport as autho-
rized body for schooling issues in Zenica-Doboj
canton is possible to introduce to this activity.

c¢) Development and exposure of a poser on visi-
ble place a poster display with energy indicators
on energy consumption for heating, water con-



energije za grijanje, potrosnji vode, te emisijama
CO, za sve zgrade javne namjene u vlasnistvu/
nadleznosti Opcine Zenica (lokacija u zgradi Op-
¢ine ili na drugom mijestu).

Pripremne aktivnosti za zgrade namjenjene za
stanovanje obuhvacaju sljedece korake:

a)

Izrada Studije mogudih sanacija postojecih zgra-

da u Zenici razlicitih tipova i vremena izgradnje,

s iskazom troskova za sanaciju, ostvarenom uste-

dom energije i postignutim razredom energet-

ske efikasnosti. Studiju je potrebno izraditi za

razli¢ite mjere sanacije, kao to su:

= edukativne, bez troskova za sanaciju,

= mijere s malim troSkovima i brzim povratom
sredstava,

= mijere s ve¢im ulaganjima i duzim povratom
investicije;

Organizacija radionica i seminara o energetski

efikasnim sanacijama stambenih zgrada za pred-

stavnike suvlasnika stanara;

Subvencioniranje mjera energetske efikasnosti i

koristenja obnovljivih izvora energije u stambe-

nim zgradama (solarni kolektori, Stedna rasvjeta,

toplinska zastita iznad zakonski propisane, su-

stav za daljinsko ocitanje potrodnje, termostatski

setovi, hidrauli¢ka regulacija i dr.).

Zakonsko-legislativne aktivnosti

U oblasti zakonsko-legislativnih aktivnosti moguce je
provesti sljedece korake:

a)

Odluka o naplati toplinske energije po utrose-
nom MWh za potrosace priklju¢ene na sistem
daljinskog grijanja. Ova odluka moze rezultirati
smanjenjem potrosnje toplinske energije u sek-
toru zgradarstva i do 25%. Dosadasnja praksa
da se potrosnja toplinske energije placa po m?
grijanog prostora, a ne po stvarnoj potrosnji je
iznimno demotivirajuca i rezultira velikom i nera-
cionalnom energetskom potro$njom;

Lobiranje i iniciranje donosenja zakonske regu-
lative i drugih akata iz oblasti energetske efika-
snosti u zgradarstvu, kao i lobiranje i iniciranje
projekata iz oblasti energetske efikasnosti u
zgradarstvu preko medunarodnih i nevladinih
organizacija;

Sistemsko i kontinuirano pracenje zakonske re-
gulative iz oblasti energetske efikasnosti u zgra-
darstvu i istovremeno osiguravanje provodenja
tih mjera. U FBiH zakon o energetskoj efikasnosti
je u procesu izrade, pravilnici i smjernice koji su

sumption and CO, emission for all public buildin-
gs owned by/in jurisdiction of Zenica Municipa-
lity (location in Municipality building or on some
other place).

Preparatory activities for residential buildings are
covering following steps:

a)

Development of Study for possible sanation of
present different types of buildings in Zenica and
condtruction period, with expressed sanation
costs, accomplished by energy saving and achie-
ved energy efficiency class. It is necessary to cre-
ate studies for different sanation measures, like:
= educational, without sanation costs,
* measures with low costs and fast reimbuir-
sment,
= measures with greater investments and lon-
ger investment reimbuirsment;
Organization of workshops and seminars about
energy efficient sanations of residential buildin-
gs for representatives of buildings coowners;
Subsidizing of energy efficiency measures and
renewable enrgy sources consumption in resi-
dential buildings (solar collectors, saving bul-
bs, thermal protection above legally required,
system for distance consumption reading, ther-
mostatic sets, hydraulic regulation and similar).

Legal-legislative activities

In the area of legal-legislative activities it is possible to
conduct following steps:

a)

)

The decision about billing thermal energy by
used MWh for consumers connected to a distan-
ce heating system. This decision can result in
thermal energy consumption reduction in buil-
dings sector up to 25%. Former praxis to bill the
consumption of thermal energy by m? of heated
place, and not to real consumption state is extre-
mely demotivating and results with big and un-
rational energy consumption;

Lobbying and initiating enactment of legislation
and other legislations from the area of energy
efficiency in building, as well as lobbying and
initiation of energy efficient projects in buildings
over international and nongovernmental oragni-
zations;

Sistematic and continuous monitoring of legisla-
tion from the area of energy efficiency in buildin-
gs and in the same time assuring the implemen-
tation of those measures. In Federation of BH,
legislation about energy efficiency is in phase of

Akcioni plan energetski odrzivog razvoja (SEAP)
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trenutno na snazi su:

= Pravilnik o tehni¢kim zahtjevima za toplotnu
zastitu objekata i racionalnu upotrebu ener-
gije (Sluzbene novine FBiH, br. 49/09),

= Pravilnik o energetskom certificiranju objeka-
ta (Sluzbene novine Federacije BiH, br. 50/10
prilozi),

= Pravilnik o uvjetima za lica koja vrie energet-
sko certificiranje objekata (Sluzbene novine
FBiH, br. 28/10),

= Smjernice za provodenje energijskog pregle-
daza noveipostojece objekte s jednostavnim
i slozenim tehnic¢kim sistemom (avgust 2009.
godine).

Izvedbeni projekti

Izvedbeni projekti sumjere i aktivnosti definisane Ak-
cionim planom ¢ija provedba izravno utjece na ener-
getske potrosnje i pripadajuce smanjenje emisija CO,,
a odnose se samo na postojece zgrade na teritoriji op-
¢ine Zenica za referentnu 2006. godinu.

Mjere za podsektor zgrada javne namjene u vlasnis-
tvu/nadleznosti Opcine koje su definisane Akcionim
planom su:

» izmjena fasade i fasadne stolarije na objektima u
nadleznosti Opcine;

= uvodenje stednih Zarulja u zgrade u vlasnistvu Op-
¢ine;

= ugradnja solarnog sistema za zagrijavanje sanitar-
ne tople vode u javnim objektima sa znatnom po-
troSnjom tople vode;

= uvodenje mjera energetske efikasnosti za zgradu
Dom i porodica.

Mjere za podsektor zgrada javne namjene koje nisu u
vlasnistvu/nadleznosti Opcine, koje su definisane Ak-
cionim planom su:

=  modernizacija rasvjete (20 Skola) u cca 300 ucioni-
ca i 20 fiskulturnih sala;

= izmjena fasade i fasadne stolarije na objektima
koji nisu u nadleznosti Opcine;

= ugradnja Stednih rasvjetnih tijela u objektima koji
nisu u nadleznosti Opcine.

Mjere za podsektor zgrada namijenjenih za stanova-
nje koje su definisane Akcionim planom su:

= subvencija uvodenja Stednih Zarulja u stambene
jedinice-domacinstva na podrudju opcine (40.074
stambenih jedinica);

= zamjena kucanskih aparata sa energetski efikasni-

development, regulations and directives that are

currently in force are

= Ordinance on technical requirements for
thermal protection of buildings and rational
use of energy (Official Gazette, no. 49/09)

= Regulation on Energy Certification of buildin-
gs (Official Gazette, no. 50/10 coverage),

= Regulations on the requirements for entities
that provide energy certification of buildings
(Official Gazette, no. 28/10),

» Guidelines for conducting energy audits for
new and existing facilities with simple and
complex technical systems (August 2009.).

Executional projects

Executional projects are measures and activities de-
fined by Action plan whose implementation dire-
ctly influences energy consumption and related CO,
emission reduction, and it is only related to existing
buildings in the area of Zenica Municipality for 2006
baseline year.

Measures for public buildings subsector owned by/in
jurisdiction of Municipality which are defined by Acti-
on plan are:

= facade and facade joinery replacement on facilities
in jurisdiction of Municipality

= introducing saving bulbs into the buildings owned
by Municipality;

= installment of solar system for heating sanitar
warm water in public facilities with significant
warm water consumption;

= introducing energy efficient measures for building
Dom i porodica

Measures for public buildings subsector that are not
owned by/in jurisdiction of Municipality, which are
defined by Action plan are:

= modernization of lighting (20 school) in approxia-
metly 300 classrooms and 20 gyms;

= facade and facade joinery replacement on facilities
that are not in jurisdiction of Municipality;

= installment of light fixtures in facilities that are not
in jurisdiction of Municipality.

Measures for residential buildings subsector that are
defined by Action plan are:

= subsidies for introducing energy saving light bulbs
to residential units - households in the Municipali-
ty (40 074 housing units)



jim (energetskog razreda A);

= zamjena gradevinske stolarije i bravarije sa novom
energetski efikasnijom.

Mjere za kategoriju ostalo — promocija pasivne grad-
nje, koje su definisane Akcionim planom su:

= izgradnja objekta za tehnopark i razvojnu agenciju
na principima pasivnog objekta.

Definisano je 11 mjera i aktivnosti za zgrade na po-
dru¢ju opcine Zenica. Ukupna investicija za mjere i ak-
tivnosti u ovom sektoru djelovanja iznosi 55.629.000
EUR, pri Cemu se postize smanjenje emisije CO, za
11,08%, povecanje energetske efikasnosti za 8,51%,
dok je uvodenje obnovljivih izvora energije za pro-
izvodnju, u ovom slucaju toplotne energije, 0,09% u
odnosu na ukupnu utrosenu energiju, odnosno uku-
pnu emisiju CO, za tri analizirana sektora u referentnoj
2006. godini.

Pregled mjera i aktivnosti za zgrade na podruéju opdi-
ne Zenica, sa o¢ekivanim ustedama energije i emisija
CO,, potrebnim financijskoim sredstvima, i vremen-
skim okvirom provedbe je prikazan u tabeli 8.1.

(Energy Class A)
= replacing of building joinery and locks with new
energy efficient ones

Measures for category Other - passive building pro-
motion, which are defined by Action plan, are:

= construction of facilities for technopark and deve-
lopment agency on passive object principles.

Eleven measures and activities are defined for buildin-
gsin the area of Zenica Municipality. Total investments
for measures and activities within this sector of acting
is 55.629.000 EUR, whereby CO, emission reduction
is achieved for 11,08%, energy efficiency increment
for 8,51%, while the introducing of renewable energy
sources for production, in this case thermal energy, is
0,09% related to total spent energy, regarding total
CO, emission for three analyzed sectors in baseline
year, 2006.

Overwiev of measures and activities for buildings in the
area of Zenica Municipality, with expected energy sa-
vings and CO, emissions, necessary financial assets, and
time frame of implementation is shown in table 8.1.

Tabela 8.1. Pregled mjera i aktivnosti za zgrade na podrucju opcine Zenica / Table 8.1. Overwiev of measures and activities for
buildings in the area of Zenica Municipality

Zgrade javne namjene u vlasnistvu Opcine
Public buildings owned by Municipality

Izmjena fasade i fasadne stolarije
na objektima u nadleznosti

1 Opcine
Replacement of facade and facade
joinery on facilities in jurisdiction of
Municipality

1.500.000

2013 2020 2.949 910 0

Uvodenje stednih Zarulja u zgrade
5, u vlasnistvu Op¢cine

Introducing saving bulbs in the

buildings owned by Municipality

900.000

2012 2020 3491 2.664 0

Ugradnja solarnog sistema za
zagrijavanje sanitarne tople vode
u javnim objektima sa znatnom

3 potrodnjom tople vode
installment of solar system for
heating sanitar warm water in public
facilities with significant warm water
consumption

150.000

2012 2020 0 498 653

Uvodenje mjera energetske
efikasnosti za zgradu Dom i

4 porodica
introducing energy efficient measures
for building Dom i porodica

505.000

2014 2016 375 152 0
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Zgrade javne namjene koje nisu u vlasnistvu Opcine
Public buildings not owned by Municipality

Modernizacija rasvjete (20 skola)
u cca 300 ucionica i 20 fiskulturnih
sala
500.000 2012
modernization of lighting (20 school)
in approxiametly 300 classrooms and
20 gyms

2020

566

432 0

Izmjena fasade i fasadne

stolarije na objektima koji nisu u

nadleznosti OpC|.n.e 2.000.000 2013
facade and facade joinery replacement

on facilities that are not in jurisdiction of

Municipality

2020

5.358

1.744 0

Ugradnja stednih rasvjetnih

tijela u objektima koji nisu u

padleinosti Qpc’ine . 1.000.000 2015
installment of light fixtures in

facilities that are not in jurisdiction of

Municipality

2020

3.076

2.347 0

Zgrade namjenjene za stanovanje

Residential buildings

Subvencija uvodenja Stednih
zarulja u stambene jedinice-
domacinstva na podrucju opcine
subsidies for introducing energy
saving light bulbs to residential units -
households in the Municipality (40 074
housing units)

2020

7.888

3.019 0

Zamjena kucanskih aparata

sa energetski efikasnijim

(energetskog razreda A) 40.074.000 2012
replacing appliances with energy

efficient ones (Energy Class A)

2020

10.664

8.137 0

10

Zamjena gradevinske stolarije i

bravarije sa novom energetski

efikasnijom 5.000.000 2013
replacing of building joinery and locks

with new energy efficient ones

2020

28.553

6.812 0

Promocija pasivne gradnje
Passive building promotion

11

Izgradnja objekta za tehnopark i

razvojnu agenciju na principima

pasivnog objekta 3000000 2012
construction of facilities for technopark

and development agency on passive

object principles

2017

UKUPNO:

55.629.000

TOTAL:

62.920

26.715 653

Akcioni plan energetski odrzivog razvoja (SEAP) 94 Sustainable Energy Action Plan (SEAP)




Pojedinacni udjeli mjera i aktivnosti za zgrade u uku-
pnom smanjenju emisije CO,, povecanju energetske
efikasnosti i koristenju obnovljivih izvora energije su
prikazani na slici 8.1. Redni brojevi projekata na slici se
odnose na opisane mjere/aktivnosti u tabeli 8.1. pod
istim rednim brojevima.

Individual measures and activities share for buildings
in total CO, emission reduction, energy efficiency in-
crement and usage of energy renewable sources are
shown in figure 8.1. Ordinal numbers of the project
in this figure are related to described measures/activi-
ties in table 8.1 under the same ordinal numbers.

Slika 8.1. Udio mjera i aktivnosti za zgrade u ukupnom smanjenju emisije CO,, povecanju energetske efikasnosti i koristenju ob-
novljivih izvora energije / Figure 8.1. Individual measures and activity share for buildings in total CO, emission reduction, energy
efficiency increment and usage of energy renewable sources

lako Akcionim planom nisu obuhvaéene mijere i ak-
tivnosti za nove zgrade, ova kategorija ima znacajan
utjecaj na stvarno energetsko, a samim tim i emisiono,
stanje u buduénosti, zbog ¢ega se opisno predlozene
slijedece mjere i aktivnosti:

= DonoSenje odluke na nivou Opcinskog vijeca da
novoizgradene stambene zgrade moraju imati sve
ispunjene uvjete prema Pravilniku o tehnickim za-
htjevima za toplotnu zastitu objekata i racionalnu
upotrebu energije (Sluzbene novine FBiH, br. 49/09);

Akcioni plan energetski odrzivog razvoja (SEAP)

Although, Action plan has not cover measures and
activites for new buildings, this category has signifi-
cant influence on real energy and in the same time
emission future state, because of which descriptively
measures and activities were suggested:

= Decision making in the Municipalities’ council for all
new residential buildings to have all conditions fulfi-
lled according to Manual of technical requirements
for thermal protection of facilities and rational usage
of energy ( Official Gazette of FBiH, no. 49/09);
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= DonoSenje odluke na nivou Op¢inskog vije¢a da
novoizgradene stambene zgrade opremljene so-
larnim sistemima za pripremu tople vode placéaju
manje komunalne naknade.

8.2.2. Plan prioritetnih mjera i aktivnosti za
smanjenje emisije CO, u sistemu daljinskog
grijanja

S obzirom da na podrucju opcine Zenica postoji si-
stem daljinskog grijanja, potrebno je razlikovati mje-
re za objekte koji su priklju¢eni na sistem daljinskog
grijanja i koji se mogu prikljuciti na sistem daljinskog
grijanja.

Mjere za sistem daljinskog grijanja koje su definisane
Akcionim planom se odnose na toplanu, distribucioni
sistem te mjere za krajnje korisnike:

= Povecanje energetske efikasnosti u sistemu daljin-
skog grijanja rekonstrukcijom vrelovodne mreze;

= Ugradnja mjeraca utroska toplinske energije u do-
madinstvima;

= Povecanje energetske efikasnosti rekonstrukcijom
toplinskih podstanica daljinskog grijanja;

= Toplifikacija prigradskih naselja;

= Povecanje energetske efikasnosti zamjenom gori-
va u sistemu daljinskog grijanja;

= Povecanje energetske efikasnosti sanacijom vrelo-
vodne i toplovodne mreZe u naselju Sunéana doli-
na;

= Povecanje energetske efikasnosti ugradnjom ka-
lorimetara i termostatskih ventila u objektima u
nadleznosti Opdine;

= |zgradnja kotlovnice na biomasu.

Definisano je 8 mjera i aktivnosti za sistem daljin-
skog grijanja opcine Zenica. Ukupna investicija za
mjere i aktivnosti u ovom sektoru djelovanja iznosi
447.085.000 EUR, pri Cemu se postiZze smanjenje emi-
sije CO, za 26,96%, povecanje energetske efikasnosti
za 7,32%, dok je uvodenje obnovljivih izvora energi-
je za proizvodnju, u ovom sluc¢aju toplotne energije,
0,23% u odnosu na ukupnu utroSenu energiju, odno-
sno ukupnu emisiju CO, za tri analizirana sektora u re-
ferentnoj 2006. godini.

Pregled mjera i aktivnosti za sistem daljinskog grija-
nja opcine Zenica, sa o¢ekivanim ustedama energije i
emisija CO,, potrebnim finansijskim sredstvima i vre-
menskim okvirom provedbe je prikazan u tabeli 8.2.

= Decision making in Municipalities’ council for all
new residential buildings equipped with solar
systems for warm water preparation to pay less
utilities fees.

8.2.2. Plan of priority measures and activities
for CO2 emission reduction in distance heating
system

Considering that in the area of Zenica Municipality
exists distance heating system, it is necessary to make
distinction between measures for facilities connected
to distance heating system and those that could be
connected.

Measures for distance heating system that are defined
by Action plan are related to heating plant, distributi-
on system and measures for final users:

= Energy efficiency increment in distance heating
system by reconstruction of warm water network;

= [nstallment of heat energy meters in households;

= Energy efficiency increment by reconstruction of
warm water substation of distance heating;

=  Toplification of suburban areas;

= Energy efficiency increment by replacement of
fuel in distance heating system;

= Energy efficiency increment by sanation of hot and
warm water network in the Suncana dolina resort;

= Energy efficiency increment by installment of ca-
liometers and thermostatic valves in objects that
are in jurisdiction of the Municipality;

= Construction of boiler on biomass.

Eight measures and activities are defined for distan-
ce heating system in Zenica Municipality. Total inves-
tment for those measures and activities in this sector
of acting is 447.085.000 EUR, whereby CO, emission
reduction is 26,96%, energy efficiency increment
7,32%, while the introduction of renewable energy
sources for production, in this case thermal energy, is
0,23% related to total energy that is consumed, regar-
ding total CO, emission for three analyzed sectors in
baseline year, 2006.

Overwiev of measures and activities for distance hea-
ting system in Zenica Municipality, with expected sa-
vings of energy and CO, emissions, needed funds and
time of implementation period is shown in table 8.2.



Tabela 8.2. Pregled mjera i aktivnosti za sistem daljinskog grijanja opcine Zenica / Table 8.2. Overwiev of measures and activities
for distance heating system of Zenica Municipality

Povecanje energetske efikasnosti

u sistemu daljinskog grijanja

rekonstrukcijom vrelovodne
12 mreze 17.500.000 2013 2020 24.730 8.111 0

Energy efficiency increment in distance

heating system by reconstruction of

warm water network

Ugradnja mjeraca utroska

toplinske energije u
13 domadinstvima 7.000.000 2013 2020 14.071 4.615 0

Installment of heat energy meters in

households

Povecanje energetske efikasnosti

rekonstrukcijom toplinskih
14 Podstanica daljinskog grijanja 12000000 2012 2013 12.048 3.952 0
Energy efficiency increment by
reconstruction of warm water
substation of distance heating
Toplifikacija prigradskih naselja
Toplification of suburban areas
Povecanje energetske efikasnosti
zamjenom goriva u sistemu
16 daljinskog grijanja 400000000 2013 2015 0 31.160 0

Energy efficiency increment by

replacement of fuel in distance heating

system

Povecanje energetske efikasnosti

sanacijom vrelovodne i

toplovodne mreze u naselju

Energy efficiency increment by

sanation of hot and warm water

network in the Suncana dolina resort

Povecanje energetske efikasnosti

ugradnjom kalorimetara i

termostatskih ventila u objektima
18 U nadleznosti Opcine 105.000 2013 2020 855 280 0
Energy efficiency increment by
installment of caliometers and
thermostatic valves in objects that are
in jurisdiction of the Municipality
Izgradnja kotlovnice na biomasu

8.400.000 2013 2020 0 15.542 0

.... 19 Construction of boiler on biomass 2.000.000 2012 2014 0 >>8 1.730
UKUPNO:

TOTAL: 447.085.000 54.114 65.008 1.730
Pojedinacni udjeli mjera i aktivnosti za sistem da- Individual measures and activities share for distance
ljiinskog grijanja u ukupnom smanjenju emisije CO,, heating system in total CO, emission reduction, ener-
povecanju energetske efikasnosti i koristenju obnov- gy efficiency increment and renewable energy sour-
ljivih izvora energije su prikazani na slici 8.2. Redni ces usage are shown on figure 8.2. Ordinal numbers of
brojevi projekata na slici se odnose na opisane mjere/ projects on the figure are related to measures/activities
aktivnosti u tabeli 8.2. pod istim rednim brojevima. described in table 8.2. under same ordinal numbers.

Akcioni plan energetski odrzivog razvoja (SEAP) 97  Sustainable Energy Action Plan (SEAP)




Slika 8.2. Udio mjera i aktivnosti za sistem daljinskog grijanja u ukupnom smanjenju emisije CO,, povecanju energetske efika-
snosti i koristenju obnovljivih izvora energije / Figure 8.2. Measures and activities share for distance heating system in total CO,
emission reduction, energy efficiency increment and renewable enrgy sources usage

Mjere i aktivnosti koje su definisane Akcionim planom,
u znatnoj mjeri bi poboljsali stanje u sistemu daljin-
skog grijanja u gradu Zenica. Za realizaciju planiranih
projekata potrebno je investirati znacajna finansijska
sredstava ito u duzem vremenskom periodu. JP Gri-
janje nije u financijskoj moguénosti da samostalno
realizuje predlozene projekte. Realizacija projekata
rekonstrukcije i modernizacije sistema daljinskog gri-
janja moguca je isklju¢ivo uz potpuno angazovanje i
finansijsku pomo¢ osnivaca (Opcine Zenica, i ZE-DO
kantona), sto je realno jedino moguc¢i model, te mo-
del koji se ve¢ uveliko primjenjuje u drugim toplifika-
cionim sistemima u BiH (primjer gradova: Sarajevo,
Tuzla, Banja Luka). S obzirom na kompleksnost i ve-
licinu sistema, planirane aktivnosti na rekonstrukciji i
modernizaciji sistema daljinskog grijanja je potrebno
izvoditi prema prioritetima, uz primjenu savremenih
tehnickih rjeSenja iz oblasti toplinarstva. S obzirom

Akcioni plan energetski odrzivog razvoja (SEAP)

Measures and activities defined by Action plan wo-
uld significantly improve current state in distance
heating system in Zenica. For realization of planned
projects, it is necessary to invest significant funds in
long term. JP Grijanje is not financialy capable to in-
dividualy realize suggested projects. Realization of
reconstruction and modernization projects of distri-
ct heating system is possible only with full engage-
ment and financial aid from founders (Zenica Muni-
cipality and Ze-Do canton), what is the only possible
model and model that is in use by most of toplifica-
tion systems in BH (examples: Sarajevo, Tuzla, Banja
Luka). Regarding to complexity and greatness of the
system, it is necessary to conduct planned activities
for reconstruction and modernization by priority
and by use of latest technological achivements in
the field of toplification. Regarding to the greatness
of total district heating system and necessary finan-

Sustainable Energy Action Plan (SEAP)




na veli¢cinu ukupnog sistema daljinskog grijanja i
potrebna finansijska sredstva za realizaciju zamjene
vrelovodne i toplovodne mreZe, u projektima rekon-
strukcije vrelovodne i toplovodne mreze potrebno je
predvidjeti postepenu zamjenu, koja bi se odvijala po
prioritetima i u duzem vremenskom periodu.

8.2.3. Plan prioritetnih mjera i aktivnosti za
smanjenje emisije CO, u javnoj rasvjeti

Mjera za smanjenje potrosnje elektricne energije i
emisije CO, u sektoru djelovanja javne rasvete opcine
Zenica obuhvacena Akcionim planom je:

= generalna rekonstrukcija javne rasvjete opcine Ze-
nica.
Ova mjera se sastoji iz slijedecih aktivnosti:

= snimiti i urediti postojece stanje;

= formirati bazu podataka sa svim tehni¢kim karak-
teristikama (napojni kablovi, mjerna mjesta, vrste
stubova, trafo podrugje, tip svjetiljke, izvor svjetlo-
sti) pomocu GIS tehnologije;

= zamijeniti postojece svjetiljke energetski efikasni-

= optimizirati vremenski program rada javne rasvje-
te;

= osigurati permanentan program pracenja potros-
nje elektri¢ne energije za javnu rasvjetu u odnosu
na ostvarivanja poboljsanja i eventualnu ugradnju
i primjenu naprednih tehnologija u javnoj rasvjeti.

Investicija za rekonstrukciju javne rasvjete opdcine
Zenica iznosi 3.000.000 EUR, pri ¢emu se postize
smanjenje emisije CO, za 0,52%, dok povecanje ener-
getske efikasnosti iznosi 0,22% u odnosu na ukupnu
utroSenu energiju, odnosno ukupnu emisiju CO,, za tri
analizirana sektora u referentnoj 2006. godini.

Pregled mjere za javnu rasvjetu opcine Zenica, sa oce-
kivanim ustedama energije i emisija CO,, potrebnim
financijskoim sredstvima, i vremenskim okvirom pro-
vedbe je prikazan u tabeli 8.3.

cial funds for replacement realization of warm and
hot water network, it isi necessary to predict step by
step replacement in project of warm and hot water
reconstruction, which would be prioritized and in
longterm.

8.2.3. Plan of priority measures and activities for
CO,emission reduction in public lighting

Measures for reduction of electric energy consumpti-
on and CO, emision in public lighting sector of acting
in Zenica Municipality, covered by Action plan is:

= general reconstruction of Public lighting in Zenica
Municipality
This measure consists of following activities:

= record and regulate current state;

= develop a data base with all technical charachteri-
stics ( supply cables, measuring places, type of po-
les, substation area, type of light fixture, source of
light) with help of GIS technology;

= replace existing bulbs with energy efficient and
ecological acceptable; ones operation of

= optimize time schedule for Public lighting;

= ensure a permanent program of electric energy
consumption monitoring for public lighting in
relation to achieved improvement and eventual
upgrading and application of advanced technolo-
gies in Public lighting.

Reconstruction investment of Public lighting in Zenica
Municipality is 3.000.000 EUR, whereby CO, emission
reduction is reached for 0,52%, while energy efficien-
cy increment is 0,22%, regarding to total consumed
energy, more specific to total CO, emission, for three
analyzed sectors in 2006, baseline year.

Overwiev of measures for Public lighting in Zenica
Municipality, with expected energy savings and CO,
emissions, needed funding and implementation time
frame is shown in Table 8.3.



Tabela 8.3. Pregled mjera i aktivnosti za javnu rasvjetu opcine Zenica / Table 8.3. Overwiev of measures and activities for Public

lighting in Zenica Municipality.

Projekat generalne rekonstrukcije
javne rasvjete opcine Zenica
- studija rekonstrukcije
sa ustedama i centralnim

20 ypravljackim sistemom
Project of Public lighting general
reconstruction of Zenica Municipality -
reconstruction study with savings and
central control system

3.000.000

2013 2020 1.644 1.255 0

Udio mjere za javnu rasvjetu u ukupnom smanjenju
emisije CO, i povecanju energetske efikasnosti je pri-
kazan na slici 8.3. Redni broj projekata na slici se od-
nosi na opisanu mjeru/aktivnost u tabeli 8.3. pod istim
rednim brojem.

The measure share for Public lighting in total CO,
emission reduction and energy efficiency increment
is shown in Figure 8.3. Ordinal number of projects in
this figure is related to described measure/activity in
table 8.3. under same ordinal number.

Slika 8.3. Udio mijera i aktivnosti za javnu rasvjetu u ukupnom smanjenju emisije CO2, povecanju energetske efikasnosti i kori-
Stenju obnovljivih izvora energije / Figure 8.3. The masure share for Public lighting in total CO, emission reduction and energy
efficiency increment and usage of renewable enrgy sources

Modernizacija i rekonstrukcija neefikasnih, zastarjelih
i neodgovarajucih dijelova sistema javne rasvjete za-
htijevaju znacajna sredstva, te nije realno ocekivati da
se to moze rijesiti iz tekuceg prorac¢una grada za jav-
nu rasvjetu. Moguénost bi bila da se primijene modeli
koji su se pokazali uspjesnim u drugim gradovima u
BiH, a neka od mogucih rjesenja bi bila:

= Mogucnost uzimanja kreditnih sredstava od in-
vesticionih banaka ili medunarodnih fondova, sa
predloZzenim programom rekonstrukcije i vreme-
nom realizacije uz mogucnost greis perioda za ot-
platu kredita;

= |zdavanje koncesije kao model poznat u svjetu, da
pojedine velike firme ili finansijske institucije, na-
kon detaljnog sagledavanja stanja javne rasvjete
i uz poznavanje godi$njeg izdvajanja za troskove
javne rasvjete (energija i odrzavanje) po definisa-

Modernization and reconstruction of non-efficient,
old and unadequate parts of Public lighting system,
demands significant funds, and it is not realistic the
same problem to be solved by current municipal bud-
get intended for Public lighting. Possibility is to apply
models which have been shown succesfull in other
cities in BH, and possible solutions are:

= Possibility of getting credit funds from investment
banks or international funds, with suggested re-
construction program and realization period with
possibility of grace period for servicing the loan.

= (Concession, as a well knowed model in the wor-
Id, where big companies or financing institutions,
after detailed overwiev of condition in Public li-
ghting and with getting familiar with annual pu-
blic lighting costs (energy and maintenance) by
previously defined Municipalities’ request (recon-
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nim zahtjevima grada (studija rekonstrukcije), iz-
vrse kompletnu rekonstrukciju svojim sredstvima.
Za uzvrat grad bi dodijelio koncesiju za upravlja-
nje javnom rasvjetom na period 10 - 20 godina,
zavisno od visine ulozenih sredstava i procjene
ustede potrodnje elektri¢ne energije, primjenjuju-
¢i moderna i u svjetu primijenjena rasvjetna tijela,
uz ustede na odrzavanju nakon rekonstrukcije radi
kvalitetnijeg rada u upravljackom dijelu i manjeg
obima kvarova i intervencija.
Provodenje aktivnosti uslijedilo bi u fazama, a ostva-
rene ustede u potrosnji elektri¢ne energije automat-
ski bi znacile i smanjenje Stetnih emisija. U prvoj fazi
bi se realizovala rekonstrukcija javne rasvjete prema
studiji, za grad i prigradska naselja. U drugoj fazi bi se
izvrsila rekonstrukcija kompletne mreze i stubova, kao
i zamjena rasvjetnih tijela u selima po istom principu
kao i za grad i prigradska naselja, a sistem upravljanja
bi ostao isti kao i dosada. U trecoj fazi bi trebalo osi-
gurati da svako prigradsko naselje i selo dobije javnu
rasvjetu te da se u postojecim ista prosiri.

8.2.4. Plan prioritetnih mjera i aktivnosti za
smanjenje emisije CO, u saobracaju

U skladu sa preporukama Evropske komisije, Strate-
gijom razvoja Opcine Zenica za period 2012 - 2022,
LEAP-om (Lokalni akcioni plan zastite okoline) Op¢ine
Zenica, kao i konkretnom situacijom u opcini Zenica,
predloZene mjere i aktivnosti za sektor djelovanja sao-
bracaja podijeljenje su u slijedece podkategorije:

= Mjere za vozila u vlasnistvu Opcine Zenica;

=  Mjere za vozila javnog prevoza;

= Mjere za privatna i komercijalna vozila;

= Planske mjere za smanjenje emisije CO2 u saobra-
¢aju i unaprjedenje saobracaja u Op¢ini Zenica.

Mjere za vozila u vilasnistvu Opcine Zenica

Za vozila u vlasnistvu Opcine preporuka je da se po-
duzme predmjera uvodenja sistema za upravljanje
energijom kao uvjet za efikasno koristenje vozila, a
koje se u prvom redu odnose na pracenje i kontrolu
energetske potrosnje. Uvodenje sistema za upravlja-
nje energijom u vozila u vlasnistvu Opcine podrazu-
mijeva:

= utvrdivanje trenutnog stanja (rute voznje, tipovi

vozila, koriStena goriva, potro3dnja itd.);
= prijedlog mjera za povecanje efikasnosti;

Akcioni plan energetski odrzivog razvoja (SEAP)

struction study), conduct a full reconstruction with
their funds. In return Municipality would grant con-
cession for managing Public lighting for the period
of 10 to 20 years, depending on the invested funds
and estimated electric energy consumption savin-
gs. This also includes introduction of modern and
world effective, lighting fixtures, with savings for
maintenance after reconstruction for more quality
work in managment department and less scale of
mailfunctions and interventions.
Activities implementation would be done in phases, and
for realized savings in elelctric energy consumption wo-
uld mean automatically reduction of harmfull emission.
In first phase reconstruction of public lighting would be
realized according to study, for Municipality and subur-
ban areas. In second phase complete network and poles
reconstruction would be done, as well as replacement
of light fixtures in willages with the same principle used
in Municipality and suburban areas, and the managing
system would remain the same. In third phase for every
suburban settlemenet and willage Public lighting should
be assured as well as extension the of existing one.

8.2.4. Plan of priority measures and activities for
€0, emission reduction in transportation

According to European Comission recommodation,
Zenica Municipality Development Strategy for period
of 2012 -2020, LEAP (Local Environment Action Plan)
of Zenica Municipality, and to concrete situation in
Zenica Municipality, suggested measures and activi-
ties for sector of transportation influence is divided in
to following subcategories:

= Measures for vehicles owned by Municipality;
= Measures for Public transportation vehicles;
= Measures for private and commercial vehicles;

* Planned measures for CO, emission reduction in
transportation and improvement of transportati-
onin Zenica

Measures for vehicles owned by Zenica
Municipality

For vehicles owned by Municipality, recommodation is
to undertake a precautionary measure by introducting
system for energy management have more efficient
use of vehicles, which is in first place monitoring and
control of energy consumption. Folowing steps are:

= current state determinantion (driving routes, types
pf vihcles, used fuels, consumption and similar);

= proposed measures for energy efficiency incre-
ment;
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= pracenje provodenja mjera;

Mjera za podsektor vozila u vlasnistvu Opcine, koja
je definisane Akcionim planom, je nabavka vozila sa
smanjenom emisijom staklenickih plinova.

Mjere za vozila javnog prevoza putnika

Mjere za javni prevoz putnika obuhvataju sve one
mjere koje poboljsanjem kvaliteta javnog prevoza
povecavaju njegovo koristenje, smanjujuci pri tome
koristenje privatnih automobila.

Osnovna okosnica ovih mjera je modernizacija javnog
prevoza, na osnovu studije razvoja javnog prevoza na
teritoriji op¢ine Zenica.

Mjere za podsektor vozila javnog prevoza putnika
koje su definisane Akcionim planom su:

= nabavka deset novih autobusa za gradski saobra-
¢aj sa EURO IV motorom;

= pabavka deset novih autobusa za prigradski sao-
bracaj sa EURO Il motorom.

Mjere za privatna i komercijalna vozila

Prijedlog mjera i aktivnosti za racionalizaciju koriste-
nja privatnih automobila i komercijalnih vozila na po-
drucju opcine Zenica nisu obuhvacene Akcionim pla-
nom u smislu smanjenja potrosnje goriva, odnosno
smanjenja emisija CO2 radi nemogucnosti kontrole
i pra¢enja. Medutim, Opcina Zenica planira da pro-
vede slijedece aktivnosti u cilju smanjenja zagusenja
saobracdaja u uzem gradskom jezgru, te poboljsanja
kvaliteta vazduha:

= uvodenje sistema naplate parkinga u uzem grad-
skom jezgru i kontinuirano Sirenje zona naplate —
podjela grada na tri parkirne zone;

= naplata ulaska u visoko zaguSene dijelove grada
teretnim vozilima;

= jzuzimanje naplate parkiranja vozilima pokretanim
alternativnim gorivima.

Planske mjere za smanjenje emisije CO, u
saobracaju i unaprjedenje saobracaja u opcini
Zenica

Pod planskim mjerama za smanjenje emisije CO, u
saobracaju i unapredenje saobracaja u opcini Zeni-
ca, podrazumjevaju se aktivnosti Cija ¢e realizacija
rezultirati poboljsanjem i unaprjedenjem saobracaja

Akcioni plan energetski odrzivog razvoja (SEAP)

= monitoring of implemented measures

Measure for subsector of vehicles owned by Munici-
pality is purchase of vehicles with reduced greenho-
use gasses emission, which is defined by Action plan.

Measures for public transportation vehicles

Public transportation measures include all those mea-
sures, which by increased quality, increases the num-
ber of passengers, reducing the number of private
vehicles in the same time.

The backbone of these measures is public transpor-
tation modernization, based on public transportation
study in the area of Zenica Municipality.

Measures for subsector of public transportation ve-
hicles, which are defined by Action plan, are:

= purchase of 10 new busses for public transportati-
on in Municipality with EURO IV engine;

= purchase of 10 new busses for public transportati-
on in Municipality with EURO Ill engine;

Measures for private and commercial vehicles

Proposal of measures and activities for rational use
of private and commercial vehicles in the area of Ze-
nica Municipality are not covered by Action plan re-
garding fuel consumption reduction, more specific
CO, emmision reduction, because of monitoring and
evaluation. But, Zenica Municipaity plans to conduct
following activities to resolve traffic jams in core of the
city centrum, and to increase air quality:

= introduction of parking charging system in in core
of city centrum with continiuous extension of
charging zones - divide the city into three parking
zones;

= extre fee to duty vehicles while entering in to traf-
fic congested parts of the city;

= no parking fees for eco friendly vehicles.

Planned measures for CO, emission reduction in
transportation and transportation improvement
in Zenica Municipality

Under planned measures for CO, emission reduction
in transportation and transportation improvement in
Zenica Municipality, an activitiy which realization will
result in transpostration improvement and advance-
ment in the area of Zenica Municipality, which will
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na podrucju opcine Zenica, sto e direkto utjecati na
smanjenje emisije CO,.

Mjere za podsektor planskih mjera koje su definisane
Akcionim planom su:

= izgradnja Glavne gradske magistrale u Zenici,
gradska dionica duzine 3,25 km;

* podsticanje koriStenja bicikla kao prevoznog sred-
stva.

Gradska dionica proteze se od bulevara Kralja Tvrtka |
do Bojina vira, ukupne duzine 3,25km. Normalni profil
je ukupne Sirine gabarita od 24,25m sa dva odvojena
kolovoza sirine po 7,0 m odvojeni razdjelnim pojasom
od 4,25 m (min 1,25 m) te obostranim pjesackim sta-
zama Sirine po 3,0 m (bez razdjelnog zelenog pojasa
sa kolovozom). Od vaznijih objekata na trasi, predvi-
dena je izgradnja mostova M1 i M2 raspona 45,00 m
(26+19) i 40,00 m (20+20). Pored gradevinskih rado-
va, predvidena je i izgradnja nove uli¢ne rasvjete kao
i semaforizacija i centralno upravljanje semaforima
(mjera ukljucuje uvodenje savremene saobracajne
semaforske signalizacije, odnosno tzv. inteligentnih
semafora na raskrsnicama, ¢ime bi se povecala pro-
to¢nost saobracaja).

Drugom planskom mjerom predvida se i izgradnja
biciklistickih staza na uzem gradskom i prigradskom
podrucju sa prate¢im mjerama kao $to su mjere poti-
caja koristenja bicikla kao prevoznog sredstva, te us-
postavljanje mreZe za iznajmljivanje bicikla.

Definisano je 5 mjera i aktivnosti za sektor djelova-
nja saobracdaja opcine Zenica. Ukupna investicija za
mjere i aktivnosti u ovom sektoru djelovanja iznosi
19.900.000 EUR, pri ¢emu se postiZze smanjenje emisi-
je CO, za 2,45%, dok poveclanje energetske efikasnosti
iznosi 4,17% u odnosu na ukupnu utrosenu energiju,
odnosno ukupnu emisiju CO,, za tri analizirana sekto-
ra u referentnoj 2006.godini.

Pregled mjera i aktivnosti za sektor saobracaja, sa oce-
kivanim ustedama energije i emisija CO,, potrebnim
financijskoim sredstvima i vremenskim okvirom pro-
vedbe je prikazan u tabeli 8.4.

Pojedinacni udjeli mjera i aktivnosti za sektor saobra-
¢aja u ukupnom smanjenju emisije CO, i povecanju
energetske efikasnosti su prikazani na slici 8.4. Redni
brojevi projekata na slici se odnose na opisane mjere/
aktivnosti u tabeli 8.4. pod istim rednim brojevima.

directly influence CO, emission reduction, is undere-
stimated.

Measures for subsector of planned measures defined
by Action plan are:

= construction of City Ring Road in Zenica, with city
line of 3,25 km in legth;

= incitement to use bicycle as transportation vehicle.

City road is stretching from Kralj Tvrtko boulevard to
the Bojin vir, with total width of 7,0 mm, splitted by
splitting belt of 4,25, (min 1,25 m) with walking path
in both ways wide 3,0 m (without green splitting belt
of transportation). From more important objects on
the route, a construction of two bridges M1 and M2
with range of 45,00 m (26+19) and 40,00 m (20+20) is
envisaged. Besides construction works, a construction
of new city lighting and traffic lights with central con-
trol system is envisaged (the measure includes intro-
duction of modern traffic signalization, more specific
introduction of intelligent traffic lights in the crossro-
ads, what would make transportation more fluid).

Second planned measure evisages a construction of
roads for bicycles in immediate city area and subur-
ban area with supporting measures like measures of
enouriging a use of bicycle as transportation vehicle,
as well as introduction of network for bike rentning.

Five measures and activities are defined for sector of
transportation acting in Zenica Municipality. Total in-
vestment for measures and activities in this sector of
acting is 19.900.000 EUR, whereby CO, emission redu-
ction is 2,45% and increment of energy efficiency is
4,17% related to total spent energy, more specific to
total CO, emission, for three analyzed sectors in 2006.
baseline year.

Overwiev of measures and activities for transportati-
on sector, with expected energy and CO, emission sa-
vings, neccesary funds and time frame of implemen-
tation is shown in table 8.4.

Individual measures and activities share for subsector
of transportation in total CO, emission reduction and
energy efficiency increment is shown in Figure 8.4. Or-
dinal numbers of projects on figure are related to des-
cribed measures/activities in table 8.4. under same
ordinal numbers.



Tabela 8.4. Pregled mjera i aktivnosti za sektor saobracaja opcine Zenica / Table 8.4. Overwiev of measures and activities for
transportation sector of Zenica Municipality

Op¢inski vozni park
Vehicle fleet owned by Municipality

Nabavka vozila sa smanjenom

51 emisijom staklenic¢kih plinova
Purchase of vehicles with reduced grehouse
emission

1.000.000 2012 2020 102 23 0

Vozila javnog prevoza
Public transportation vehicles

Nabavka 10 novih gradskih autobusa

2 ot 10t buses 2000000 2012 2013 1278 341 0
Nabavka 10 novih autobusa za
23 Prigradski saobracaj 1100000 2012 2013 1278 341 0

Purchase of 10 new busses for suburban
transportation

Planski projekti
Planned projects

Izgradnja Glavne gradske magistrale
u Zenici, gradska dionica duzine 3,25
24 km 15.000.000 2012 2015 19.138  4.972 0
construction of Main city road in Zenica,
with city line of 3,25 km in legth

Podsticanje koristenja bicikla kao

25 Prevoznog sredstva _800.000 2013 2020 9.027 235 0
incitement to use bicycle as transportation
vehicle

UKUPNO:

TOTAL: 19.900.000 30.823 5.912 0

Slika 8.4. Udio mjera i aktivnosti za sektor saobracaja u ukupnom smanjenju emisije CO, i povecanju energetske efikasnosti/
Figure 8.4. Individual measures and activities share for subsector of transportation in total CO, emission reduction and energy
efficiency increment
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Akcionim planom definisane planske mjere su sadrza-
ne u projektu Glavna gradska magistrala (GGM) koji je
od strateskog znacaja za opcinu Zenica. GGM projekat
je samo malim dijelom obuhvacen Akcionim planom
zbog obima i kompleksnosti, te perioda provodenja,
ali zbog svoje vaznosti za opcinu Zenica ovdje su na-
vedene osnovne mjere koje su projektom definisane,
a od kojih su neke vec¢ u realizaciji:

1. lzgradnja Glavne gradske magistrale u Zenici -
gradska dionica u duzini 3,25 km;

2. lIzgradnja Glavne gradske magistrale u Zenici -
dionica u duzini 4,60 km;

3. lzgradnja mosta preko rijeke Koceve u sklopu
GGM-a raspona 40 m;

4. lzgradnja priklju¢ne transferzale Alijini bregovi
(odvojak sa regionalne ceste, odnosno sa kraja
dionice GGM-a ) — Izgradnjom novog nadvoZnja-
ka preko Zeljeznicke pruge i mosta preko rijeke
Bosne, ostvaruje se veza sa M-17, odnosno sa
autocestom Zenica —Sarajevo (naplatne rampe);

5. lzgradnja kruznog toka Drveni most;

6. lzgradnja kruznog toka Crkvice;

7. lzgradnja vezne saobracajnice Drveni most — Cr-
kvice;

8. lzgradnja drugog mosta na lokalitetu Drveni
most;

9. lzgradnja priklju¢ka transferzala Lukovo polje -
Izgradnjom novog mosta preko rijeke Bosne, na
lokaciji postojeceg pjeSackog mosta, ostvaruje
se veza sa naseljem Lukovo polje;

10. lzgradnja priklju¢ne transferzale Antena izgrad-
njom novog nadvoznjaka preko Zeljeznicke pru-
ge (Izgradnjom ove transferzale, otvara se mo-
gucnost izgradnje nove poslovne zone na povr-
$ini cca.13 ha);

11. RjeSavanje saobracajnih problema na potezu:
Gradska arena (Kamberovica polje) - raskrsnica
Lamela -izlazni pravac Blatusa izgradnjom mo-
sta preko rijeke Bosne ili ulazno izlaznih rampi;

12. Izgradnja saobracajnice pored Zeljezare Zenica
(odvojak na Kanalu) koja povezuje naselje Ban-
lozi i izlazni pravac prema novoprojektovanom
uklju¢enju na M-17, odnosno koridor V-c;

13. Rekonstrukcija Ulice Aska Bori¢a kao vezne sao-
bracajnice izmedu autobuske i Zeljeznicke stani-
ce sa glavnom gradskom magistralom;

14. lIzgradnja pjesackih staza uz frekventnije saobra-
¢ajnice kojima se odvija i javni prevoz i koje pred-
stavljaju veze sa vangradskim zonama;

15. Rekonstrukcija i asfaltiranje svih makadamskih
lokalnih puteva kojima se odvija javni prevoz;

Planned measures defined by Action plan are con-
tained in City Ring Road construction (GGM) project
which is from strategic significance for Zenica Muni-
cipality. GGM project is covered by Action plan with
only small portion due to scale and complexity, and
implementation period, but for its significance for Ze-
nica Municipality, here are listed basic measures defi-
ned by project, some of which are under realization:

1. Construction of the City Ring Road main road in
Zenica - city share 3.25 km in length;

2. Construction of the CRRin Zenica - share 4,60 km
in length;

3. Construction of a bridge over the river Koceva
within CP, with range of 40 m;

4. Construction of the terminal transversal Alijini
Bregovi (the regional branch of the road, more
specific at the end of GGM share) - The constru-
ction of a new overpass over the railroad tracks
and the bridge over Bosna river, achieves the
connection with the M-17, and the Sarajevo-Ze-
nica highway (toll) ;

5. Drveni most roundabout construction;

Crkvice roundabout construction;

7. Drveni most - Crkvice junctional construction for
transportation;

8. Second bridge construction at the Drveni most
location;

9. Construction of transversal connection to Lu-
kovo polje - new bridge construction over river
Bosna, in the location of already existing pedesti-
ned bridge, a conncetion to Lukovo polje settle-
ment will be established;

10. Construction of Antena transversal connection
by building new overpass over railroad (by con-
struction of this transversal, a possibility of new
business zone is opened up in the area of 13 ha
approxiametly)

11. Solving traffic problems on the move: City Arena
(Kamberovica field) - crossroad Lamela - output
line Blatusa, by building a bridge across the river
Bosna, or entry/exit ramps;

12. Construction of roads near Zeljezara Zenica
(branching for the Kanal) that connects the villa-
ge Banlozi and output direction towards inclusi-
on in the newly designed M-17 and Vc;

13. Reconstruction of Aska Borica street as major ro-
utes between the bus and train station with the
City Ring Road;

14. Building walking trails along roads where
frequent transportation is present as well as pu-
blic transportation which represent connections
to rural areas;

15. Reconstruction and paving of gravel local roads
where public transport is taking place;

S



16. Povezivanje svih MZ-a asfaltom sa administrativ-
nim centrom grada;

17. Rekonstrukcija servisnih i veznih saobracajnica u
sklopu GGM-a;

18. lzrada kvalitetnije saobracdajne veze Zenica - Vi-
tez;

19. Nova parking mjesta izgradnjom podzem-
no-nadzemnih objekata (garaza);

20. Centralizovano parkiranje teretnog saobracaja
izgradnjom terminala teretnog saobradaja (iz-
gradnjom sjeverne petlje u sklopu koridora V-c,
otvara se predpostavka za teretni saobracaj).

8.2.5. Plan prioritetnih mjera i aktivnosti za
smanjenje emisije CO, u lokalnoj proizvodniji
elektricne energije

Mjera u sektoru djelovanja lokalne proizvodnje elek-
tri¢ne energije koja je obuhvacena Akcionim planom
odnosi se na iskoristenje hidroenergetskog potencija-
la rijeke Bosne:

* izgradnja mini hidroelektrane Cajdra$ snage 485
kw;

= izgradnja mini hidroelektrane Kasapovi¢i snage
200 kW.

Investicija za izgradnju dvije mini hidroelektrane izno-
si 850.000 EUR, pri cemu se postize smanjenje emisije
CO, za 1,58%, dok koristenje obnovljivih izvora ener-
gije, u ovom slucaju hidroenergije, iznosi 0,68% u od-
nosu na ukupnu utro$enu energiju, odnosno ukupnu
emisiju CO,, za tri analizirana sektora u referentnoj
2006. godini.

Pregled mjere u sektoru djelovanja lokalna proizvod-
nja elektricne energije, sa ocekivanim iskoristenjem
obnovljivih izvora energije i emisija CO,, potrebnim
financijskoim sredstvima, i vremenskim okvirom pro-
vedbe je prikazan u tabeli 8.5.

Udio mjere za sektor djelovanja lokalna proizvodnja
elektri¢ne energije u ukupnom smanjenju emisije CO,
i iskoristenju obnovljivih izvora energije je prikazan
na slici 8.5. Redni broj projekata na slici se odnosi na
opisanu mjeru/aktivnost u tabeli 8.5. pod istim red-
nim brojem.

16. Connecting all MZ by asphalt with administrati-
ve center of the municipality;

17. Reconstruction of service and important roads
within RCR;

18. Construction of better transportation links
between Zenica and Vitez;

19. New construction of an underground parking
spaces-surface facilities (garage);

20. Centralized parking of freight transportation, by
freight transportation terminal building (constru-
ction of the northern loop within the Corridor Vc,
opens up an assumption for freight traffic).

8.2.5. Plan of priority measures and activities
for CO, emission reduction in local electric
energy production

Maeasure in sector of acting in local electric energy
production which is covered by Action plan, relates to
hydroenergy potential of Bosna river:

= construction of mini hydroplant Cajdras with po-
wer of 485 kW;

= construction of mini hydroplant Kasapovici with
power of 200 kW;

Investment for construction of two mini hydroplants
costs 850.000 EUR, whereby CO, emission reduction
is 1,58%, while renewable energy usage, in this case,
is 0,68% related to total consumed energy, regarding
total CO, emission, for three analyzed sectors in 2006
baseline year.

Overwiev of measure in sector of acting, local ele-
ctrical energy production, with expected renewable
energy sources usage and CO, emissions, needed
funds and implementation time frame in table 8.5.

Measure share for sector of acting of local electric
energy production in total CO, emission reduction
and usage of renewable energy sources is shown in
Figure 8.5. Ordinal number of project on the figure is
related to described measure/activity in table 8.5. un-
der same ordinal number.



Tabela 8.5. Pregled mjera i aktivnosti u sektoru lokalna proizvodnja elektricne energije / Table 8.5. Overwiev of measures and

activities in sector of local electric energy production

Izgradnja dvije mini
26  hidroelektrane
Construction of two mini hydroplants

850.000

2012 2013 0 3.815 5.000

Slika 8.5. Udio mjera i aktivnosti za sektor djelovanja lokalna proizvodnja elektricne energije u ukupnom smanjenju emisije CO, i
proizvodnji energije iz obnovljivih izvora energije / Figure 8.5. Measure share for sector of acting of local electric energy producti-
on in total CO, emission reduction and usage of renewable energy sources

8.2.6. Plan prioritetnih mjera i aktivnosti za
smanjenje emisije CO, kroz rad sa gradanima i
ostalim zainteresovanim stranama

Mjere i aktivnosti u sektoru djelovanja rad sa gradani-
ma i ostalim zainteresovanim stranama odnosi se na
sve Akcionim planom obuhvadene sektore, a podije-
lien je na u tri podsektora za koje su definisani projekti
u Akcionom planu:

= Usluge savjetovanja:
= uspostavljanje info tacke za energetsku efika-
snost i primjenu OIE;
= Treninzii obrazovanje:
= obrazovanje i promjena ponasanja djelatnika/
korisnika zgrada u vlasnistvu Opcine Zenica;
= obrazovanje i promocija energetske efikasnosti
za gradane;
= edukacija i promocija ekoloske voznje;
= Jacanje svijesti i lokalno umrezavanje:

= kontinuirano informisanje potrosac¢a o nacini-
ma energetskih usteda i drugim energetskim
informacijama;

= kampanja Jedan dan bez automobila.

8.2.6. Plan of priority measures and activities
for CO, emission reduction through work with
citizens and other stakeholders

Measures and activities in working with citizens se-
ctor of acting and other stakeholders is related to all
sectors covered with Action plan, and is divided to
three subsectors, for which projects in Action plan are
defined:

= Counseling services
= establishing an info point for energy efficiency
and RES usage;
= Training and education:
= education of employees/users behavior change
in buildings owned by Zenica Municipality
= education and promotion of energy efficiency
for citizens;
= education and promotion of eco drive;
= Awareness strengthening and local networ-
king:
= continuous consumers informing about ways
of energy savings and other energy informati-
ons;
= One day without car campaign
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Definisano je 6 mjera i aktivnosti za sektor djelovanja
rad sa gradanima i ostalim zainteresovanim stranama.
Ukupna investicija za mjere i aktivnosti u ovom sekto-
ru djelovanja iznosi 272.000 EUR, pri ¢emu se moze
ostvariti smanjenje emisije CO, za 5,68%, a energet-
ska efikasnost se moze povecati za 5,92% u odnosu
na ukupnu utrosenu energiju, odnosno ukupnu emi-
siju CO,, za tri analizirana sektora u referentnoj 2006.
godini.

Pregled mjera i aktivnosti za sektor djelovanja rad sa
gradanima i ostalim zainteresovanim stranama, sa
ocekivanim ustedama energije i emisija CO,, potreb-
nim financijskoim sredstvima i vremenski okvir pro-
vedbe je prikazan u tabeli 8.6.

Six measures and activities are defined for sector
of acting to work with citizens and other interested
parties. Total investment for measures and activities
in this sector of acting is 272.000 EUR, whereby CO,
emission reduction can be achieved for 5,68% and
energy efficiency can be increased for 5,92% in rela-
tion to total consumed energy, regarding to total CO,
emission, for three analyzed sectors in baseline year
2006.

Overwiev of measures and activities for sector of
acting to work with citizens and other interested par-
ties, with expected energy and CO, emissions savings,
needed funds and time frame of implementation is
shown in table 8.6.

Tabela 8.6. Pregled mjera i aktivnosti za sektor rad sa gradanima i ostalim zainteresovanim stranama / Table 8.6. Overwiev of
measures and activities for sector of acting to work with citizens and other interested parties

Usluge savjetovanja

Consulting services
Uspostavljanje info tacke za energetsku
g7  efikasnostiprimjenuOIE = 20,000 2013 2014 0 0 0
Establishing info point for energy efiiciency
and RES appliance
Treninzi i obrazovanje
Trainings and education
Obrazovanje i promjena ponasanja
djelatnika/korisnika zgrada u vlasnistvu
28  Opdine Zenica 40.000 2013 2020 1.002 429 0
Education and employees/users behavior
change of buildings owned by Municipality
Obrazovanje i promocija energetske
29  Cfikasnosti za gradane , 70.000 2013 2020 27016 8634 0
Education and promotion of energy efficiency
for citizens
30 Edukacija i promocija ekoloske voznje 130,000 2014 2020 8.275 2231 0

Education and promotion of eco drive

Jacanje svijesti i lokalno umrezavanje
Awarness stregthenining and local networking

Kontinuirano informisanje potrosaca o
nacinima energetskih usteda i drugim
31  energetskim informacijama 0

2> ‘ . 2013 2020 6.286 2.099 0
Continious consumers informing about
ways of energy savings and other energy
information
32 KampanjaJedan dan bez automobile 12.000 2013 2020 1179 312 0
One day without car campaign
UKUPNO:
TOTAL: 272.000 43,758 13.705 0
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Pojedinacni udjeli mjera i aktivnosti za sektor djelova-
nja rad sa gradanima i ostalim zainteresovanim stra-
nama u ukupnom smanjenju emisije CO, i povecanju
energetske efikasnosti su prikazani na slici 8.6. Redni
brojevi projekata na slici se odnose na opisane mjere/
aktivnosti u tabeli 8.6. pod istim rednim brojevima.

Individual share of measures and activities for sector of
acting to work with citizens and other interested parties
in total CO, emission and energy efficiency increment
are shown in figure 8.6. Ordinal numbers of projects on
this figure are related to described measures/activities
in table 8.6. under same ordinal numbers.

Slika 8.6. Udio mijera i aktivnosti za sektor djelovanja rad sa gradanima i ostalim zainteresovanim stranama u ukupnom smanje-
nju emisije CO, i povecanju energetske efikasnosti/ Figure 8.6. Individual share of measures and activities for sector of acting to
work with citizens and other interested parties in total CO, emission and energy efficiency increment

8.2.7. Pregled prioritetnih mjera i aktivnosti
Za za smanjenje emisije CO,
u sektorima djelovanja

Na osnovu analize potroSnje energije za referentnu
godinu, te analize plana prioritetnih mjera i aktivnosti
za sektore djelovanja, koje ¢e dovesti do ostvarivanja
postavljenih ciljeva smanjenja emisije CO, do 2020.
godine, kroz povecanje energetske efikasnosti i proi-
zvodnju energije iz obnovljivih izvora za opcinu Zeni-
ca, dobijeni su slijededi rezultati:

Referentno stanje za 2006. godinu / Reference state for 2006.

Potrosnja energije:
Energy consumption:

Em|sUaCO ...............................................................................................
CO emission:

Projekcija stanja za 2020. godinu / Projection of the state for
2020

Potrosnja energije:

4 545.824 MWh
e
Emisija CO;; 124736 tc0o2
<9, .?(.’.’.’.5..5.’.‘?.(? ..............................................................................................
Proizvodnja energije iz OIE: 7383

Energy productlon from RES:

8.2.7. Overwiev of priority measures and
activities for CO, emission reduction
in sectors of acting

Based on analysis of energy consumption for baseline
year, and upon the analysis of priority measures and
activities for sectors of acting, which will lead to ac-
complishment of set goals for CO, emission reduction
up to 2020, through energy efficiency increment and
energy production from renewable sources for Zenica
municipality, following results are gathered:

Realized goals up to 2020 / Ostvareni ciljevi do 2020. godme

Smanjenje potrosnje energije u odnosu na
referentnu godinu:

. . 26%
Energy consumption reduction related to
DASENNCYEAI: ..o
Smanjenje emisije CO, u odnosu na referentnu
godinu: 48%
.£0, emission reduction related to baselineyear: .
Proizvodnja energije iz OIE: 1%




Ukupan potencijal smanjenja emisija svih identifici-
ranih mjera iznosi oko 116 kt CO2, odnosno oko 48%
emisija CO, iz 2006. godine, $to je vise od planiranog
cilja. 1z tog razloga, za ostvarenje cilja nije potrebna
provedba svih analiziranih mjera, ve¢ je mogu¢ oda-
bir odredenih mjera prema moguénostima provedbe
(vremenskim, organizacijskim i finansijskim).

Najznacajnije smanjenje emisija CO, se ostvaruje pro-
vedbom mjera za sistem daljinskog grijanja kroz koje
je moguce posti¢i smanjenje emisija CO, do 27%, te
postici i znacajne ustede energije, ¢ak preko 7%, u od-
nosu na referentnu 2006. godinu.

Kroz mjere i aktivnosti za zgrade na podrucju opcine
Zenica moguce je postici takoder znacajno smanjenje
emisije CO2, oko 11%, te smanjenje potrosnje energi-
je oko 8,5%.

Veoma vazan sektor djelovanja je rad sa gradanima i
zainteresovanim stranama pri ¢emu se kroz niskoin-
vesticione mjere moze posti¢i smanjenje emisija CO,
oko 5,5%, te ustede energije do 6%.

Sektori djelovanja saobracaj i javna rasvjeta ucestvuju
sa malim procentom u ukupnom smanjenju emisija
CO, i ustedi energije. Medutim, s obzirom da su ovi
sektori djelovanja i najmanji potrosaci u odnosu na
ukupnu utrosenu energiju za referentnu 2006. godi-
nu, moguce ustede kroz planirane mjere su znacajne
ako se ovi potrosaci posmatraju individualno.

Projekcije ustede energije, smanjenje emisija CO, i
proizvodnja energije iz obnovljivih izvora, kao i po-
trebna finansijska sredstva po sektorima djelovanja
prikazane su u tabeli 8.7.

Total reduction potential of emissions from all iden-
tified measures is about 116 kt CO,, regarding about
48% of CO, emissions from 2006, what is more than
planned. Therefore, for accomplishing goal it is not
necessary to implement all analyzed measures, but is
rather possible to make selection of certain measures
upone the possibility of implementation (time, orga-
nizational and financial related).

The most important CO, emission reduction is ac-
complished by implementing measures for distance
heating system which can lead to 27% emission redu-
ction, and make significant energy savings, even over
7%, related to baseline year 2006.

Thorugh measures and activities for buildings in the
area of Zenica Municipality, it is possible to achive si-
gnificant CO, emission reduction, about 11%, as well
as energy consumption reduction for about 8,5%.

Very important sector of acting is active work with
citizens and interested parties, whereby through low
value investment measures a CO, emission reduction
of 5,5% can be achived, and energy savings of 6%.

Transportation and public lighting sector of acting par-
ticipate with small percentage in total CO, emission re-
duction and energy saving. But, because these sectors
of acting includes even the smallest consumers related
to total consumed energy for baseline 2006, the possi-
ble savings through planned measures are more signi-
ficant if we conider these consumers individualy.

Projection of energy savings, CO, emission reduction
and energy production from renewable sources, as
well as necessary funds by sector of acting are shown
in table 8.7.

Tabela 8.7. Pregled rezultata za mjere i aktivnosti po sektorima djelovanja / Table 8.7. Overwiev of results for measures and

Investicije Usteda energije  Smanjenje emisije CO, Proizvodnja energije iz OIE
Sektor djelovanja . Investment Energysavings CO2emission reduction  Energy production from RES
Secti facti
SOraTacing milEUR  MWh % tCo, % MWh %

Zgrade 55629 62920 851 26.715 11,08 653 0,09
Buildings eeeee et et s et et ae oot ae et oot e e e st eee st e e eeeee s et eee s et e eeeeeseeeaee s e e e eees Seneseee s et et e s e oot et et et et se s e eee s e seseeaee s eesares s eeneneeaeeens
Sistem daljinskog grijanja 447,085 54114 7,32 65.008 26,96 1.730 0,23
DS aNCE NN Sy S O e e e
Javna rasvjeta 3,000 1.644 0,22 1.255 0,52 0 0,00
PUBIICHIGITING | e oo ee e e see e eeee e eee e et e eee e st e e ettt 144ttt ee et ettt et e e st e e
Saobracaj 19,000  30.823 4,17 5912 2,45 0 0,00
O DO G O oo e oo 2o e
Lokalna proizvodnja el.
energije 0,850 0 0,00 3.815 1,58 5.000 0,68
OGO dU 0N O € @I1Cr gy e e
Rad sa gradanimal |
zainteresovanim stranama 0,272 43758 592 13.705 5,68 0 0,00
Work with citizens and interested
PO e e e 1111ee 2o s o111 et
lr’o'::f“ 526,736 193.259 26 116.410 48 7.383 1%
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Graficki prikaz projekcije usteda energije, smanjenja Graphical presentation of energy savings projection,

emisija CO, i proizvodnje energije iz obnovljivih izvo- CO, emission reduction and energy production from
ra po sektorima djelovanja u odnosu na referentnu renewable sources by sectors of acting related to ba-
2006. godinu je predstavljen na slici 8.7. seline year 2006 is shown in Figure 8.7.

Slika 8.7. Projekcija usteda energije, smanjenja emisija CO, i proizvodnje energije iz obnovljivih izvora po sektorima djelovanja do
2020. godine / Figure 8.7. Energy savings projection, CO2 emission reduction and energy production from renewable sources by
sectors of acting up to 2020
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8.2.8. Razradene mjere i aktivnosti za smanjenje 8.2.8. Elaborated measures and activities for
emisije CO2 do 2020. godine reducing CO2 emission by 2020

ZGRADE NA PODRUCJU OPCINE ZENICA
BUILDINGS IN THE ZENICA MUNICIPALITY AREA

Zgrade javne namjene u vlasnistvu/nadleznosti Opcine Zenica

Public buildings in the property/jurisdiction of the Zenica Municipality

Tabela broj:
Table No:

Naziv projekta/aktivnosti:
Title of project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procjenjena usteda energije:
Estimated energy saving:

Procijenjena proizvodnja energije iz OIE:
Estimated energy production from OIE:

Procijenjena redukcija emisije CO2:
Estimated reduction of CO2 emissions:

Procijenjeno vrijeme pocetka realizacije aktivnosti:
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for activity realization:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

IZMJENA FASADE | FASADNE STOLARIJE NA OBJEKTIMA U NADLEZNOSTI OPCINE
REPLACMENT OF THE FACADE AND FACADE JOINERY ON BUILDINGS IN
JURISDICTION OF THE MUNICIPALITY

Vedina objekata koji su nadleznosti Opcine su objekti starije gradnje bez toplinske
izolacije, na kojim je dotrajala fasada i fasadna stolarija. Projektom se predvida
ugradnja nove fasadne stolarije i izrada fasade sa toplinskom izolacijom - 50%
objekata adaptirati.

Most of buildings which are in jurisdiction of the Municipality are the objects of older
construction, without heating isolation, whose facade and facade joinery is obsolete.
With the project, construction of new joinery and facade with heating isolation is
envisaged — adaptation of 50 % of buildings.

= smanjenje troskova grijanja

= povecanje energetske efikasnosti

= povecanje kvaliteta grijanja

= toreduce heating costs

= toincrease energy efficiency

= toincrease the quality of the heating

= Opdinski budzet

= Sredstva iz predpristupnih fondova EU, UNDP, USAID
= Municipality budget

= Funds from the EU pre-accession funds, UNDP, USAID

Opcinska uprava
Municipality administration

Projektni tim SEAP Zenica
SEAP Zenica Project team



Tabela broj:
Table No:

UVODENJE STEDNIH ZARULJA U ZGRADE U VLASNISTVU OPCINE

'}'I?IZ;‘(’) zfée ':?/e i't‘/tc',‘ft‘l“’/ft' INTRODUCING SAVING LIGHT BULBS IN THE BUILDINGS OWNED BY
proj : MUNICIPALITY

Modernizacija rasvjete u zgradama u vlasnistvu Opcine vrsit ce se u dvije varijante:

= Zamjena postojece rasvjete tj. rasvjetnih tijela sa Zarnom niti Stedne - Spar za-
rulje;

= Zamjena postojece rasvjete tj. rasvjetnih tijela sa LED rasvjetom na postojecu
fluo-armaturu.

Prema EU uredbi predvideno je da se do 2016. godine prestane proizvoditi

klasi¢na Zarulja sa Zarenom niti te da se zemjeni Stednom u svim javnim objektima

u vlasnistvu Op¢ine (cca 60 objekata).

Modernization of lightning in the buildings owned by the Municipality will be carried

out in two ways:

= Replacement of existing lightning i.e. lightning fixtures with filament of saving -
spar light bulb;

= Replacement of existing lightning i.e. lightning fixtures with LED lightning on
existing fluo — armature.

According to the EU regulation, it is predicted that by 2016, classic light bulbs with

filament will not be produced, and will be replaced by saving light bulbs in all public

buildings owned by the Municipality (app 60 buildings).

Opis aktivnosti:
Description of activity:

oo e Smanjenjepotrosnjeelektrlcneenergue ...................................................................... -
Ciljevi: = Smanjenje emisije CO2
Objectives: = to reduce electric power consumption
ettt JOTEAUCE the COZ@MISSION || e .
Procijenjena usteda energije:
..5?.(’1?;.‘?.@;{1 energy saving: 91 ............................................... 3491MWh ................................................................................................................................. .
Procijenjena proizvodnja energije iz OIE: 0 MWh
S tmIated Nl NS U D O O RS oottt ettt .
Procijenjena redukcija emisije CO2:
Estimated reductionof COZemision: B s "
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2012
[Estimated time of starting the 1ealization OFGCHVIY: | || | ... oottt .
Procijenjeno vrijeme zavrsetka realizacije aktivnosti: 2020
Estimated time of finishing the realization of Gctivity: | = et .
Procjena neophodnih sredstava za realizaciju
aktivnosti:
Estimation of necessary funds for realization of 900.000,00 EUR
L NNNNNNNPNUUNNTNUNMMUOMNMOOMMOOMIOIIMIOIE | |..........11s454334554455843554155355558550353503535 1353503535555 58555550 .
Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):
Indicator of ﬁnc?njcizzl attraction (produced/saved 256 EUR/MWh
VEIICIGY): . eeeeeseesees st es st 8838558858855 53R s s s s .
= Opdinski budzet = Municipality budget
= |[PAFOND = |PAFOND
= Federalni fond za zastitu okoliSa =  Federal fond for environment protection
Izvori sredstava za provedbu: = Gz - oz
Sources of funds for implementation: " EEE/USAID " EEE/USAID
= UNDP =  UNDP
= Budzeti programa energetske = Budgets of the energy efficiency
efikasnosti programmes
R e ... SudZeti javnih preduzeca | = Budgetsofpubliccompanies ... .
= Opcina Zenica
= Opcinska sluzba za komunalne poslove i ekologiju
= Agencija ZEDA-TechnoPark
Odgovorni za aktivnost: = JP unadleznosti Opcine
Responsible for activity: = Zenica Municipality
= Municipal department for communal works and ecology
= ZEDA Agency -TechnoPark
e L UBNIC COMPpanes in jurisdiction of the Municipality .
Odgovorni za monitoring: Projektni tim SEAP Zenica
Responsible for monitoring: . SEAP Zenica Project TEAM | o ooeoeeeeoeeesoe oot .



Tabela broj:
Table No:

Projektom je predvidena ugradnja solarnih kolektora za zagrijavanje sanitarne
Opis aktivnosti: tople vode u javnim objektima sa znatnom potrosnjom tople vode.
Description of activity: With this project, building solar collectors for heating of sanitary hot water in the
public buildings with significant consumption of hot water is envisaged.
= iskoriStavanje obnovljivih izvora energije
Ciljevi: = smanjenje emisije CO,
Objectives: = Exploitation of renewable energy sources,
= Reducing the CO, emission

Procijenjena usteda energije:

Estimated energy saving: 0 Mwh
Procijenjena proizvodnja energije iz OIE:
Estimjatejd eneﬁgy consurjnption ?‘rﬁ)m RES: 653 MWh
Procijenjena redukcija emisije CO.:
EstimJateJd reduction i)f co2 eJmissién: 498 1CO,
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2012,
Estimated time of starting the realization of activity:
Procijenjeno vrijeme zavrsetka realizacije aktivnosti: 2020.
Estimated time of finishing the realization of activity:
Procjena neophodnih sredstava za realizaciju
aktivnosti:
Estimation of necessary funds for realization of 150.000,00 EUR
activity:
Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):
Indicator of ﬁngnjcial attraction (produced/saved 230 EUR/MWh
energy):
= Opdinski budzet
Izvori sredstava za provedbu: = Sredstva iz predpristupnih fondova EU, UNDP, USAID
Sources of funds for implementation: *  Municipal budget
= Funds from the EU pre-accession funds, UNDP, USAID
Odgovorni za aktivnost: Op¢inska uprava
Responsible for activity: Municipal administration
Odgovorni za monitoring: Projektni tim SEAP Zenica
Responsible for monitoring: SEAP Zenica Project Team
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Zgrade javne namjene koje nisu u vliasnistvu/nadleznosti Opcine Zenica
Public buildings which are not in the property /jurisdiction of the Zenica Municipality

Tabela broj:
Table No:

Naziv projekta/aktivnosti:
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena proizvodnja energije iz OIE:
Estimated energy consumption from RES:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of
activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of
activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

UVODENJE MJERA ENERGETSKE EFIKASNOSTI ZA ZGRADU DOM | PORODICA
INTRODUCING THE ENERGY EFFICIENCY MEASURES IN THE BUILDING DOM |
PORODICA

Za zgradu Dom i porodica potrebno je napraviti slijedece:

= izvrsiti utopljavanje zgrade

= jzvrsiti zamjenu prozora i vrata

postaviti LED rasvjetu u zgradi i dvoristu

For the building Dom i Porodica it is necessarry to do the following:
= tomake isolation of the building

= to make replacement of windows and doors,
= tosetthe LED lightning in building and yard

= Poboljsati uvjete za rad i boravak djece i zaposlenika u zgradi

= Smanijiti potrebe zgrade za energentima

= Smanijiti emisiju CO2

= toimprove conditions for working and living of childreen and employers in the bu-
ilding

= toreduce energy requirements of the building

= toreduce CO2 emission

375 MWh
0 MWh
152t CO,
2014
2016
505.000,00 EUR
1.347 EUR/MWh
-Opcmsklbudzet .......................................................................................................
L] Sredstva iz predpristupnih fondova EU, UNDP, USAID
L] Municipal budget
] Funds from the EU pre-accession funds, UNDP, USAID

Javno preduzece za prostorno planiranje i uredenje grada Zenica
Public company for spatial planning and urban organization of the Zenica

Agencija ZEDA - TechnoPark Zenica
ZEDA Agency - TechnoPark Zenica



Tabela broj:
Table No:

Ovaj projekat obuhvata 1/3 Skola (osnovne i srednje).
Modernizacija rasvjete u uc¢ionicama i fiskulturniim salama vrsit ¢e se zamjenom
postojece rasvjete, tj. rasvjetnih tijela sa LED rasvjetom na postojecu fluo-

Opis aktivnosti: armaturu ili LED rasvjetnih reflektora.

Description of activity: This project includes 1/3 of schools (primary and secondary).
Lightning modernization in classrooms and gyms will be carried out by replacement
of existing lightning, i.e. lightning fixtures with LED lightning on existing fluo -
armature or LED lightning reflectors.
= Smanjenje potrosnje elektricne energije

Ciljevi: = Smanjenje emisije CO2

Objectives: = Reducing the electric power consumption
= Reducing the CO2 emission

Procijenjena usteda energije:

Estimated energy saving: 566 MWh
Procijenjena proizvodnja energije iz OIE: 0 MWh
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.:

EstimJateJd reduction i)f co2 ;missién: 432t €0,
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2012,

Estimated time of starting the realization of activity:
Procijenjeno vrijeme zavrsetka realizacije

aktivnosti: 2020.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of >00.000,00 EUR
activity:
Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):
Indicator of ﬁnc?njcial attraction (produced/saved 883 EUR/MWh
energy):
= Opdinski budzet
Izvori sredstava za provedbu: = Sredstva iz predpristupnih fondova EU, UNDP, USAID
Sources of funds for implementation: = Municipal budget
= Funds from the EU pre-accession funds, UNDP, USAID
= Opcdina Zenica
= Opdinska sluzba za komunalne poslove i ekologiju
= Agencija ZEDA
Odgovorni za aktivnost: = JP Zenica
Responsible for activity: = Zenica Municipality
= Municipal department for communal works and ecology
= ZEDA Agency
= Public Companies Zenica
Odgovorni za monitoring: Projektni tim SEAP Zenica
Responsible for monitoring: SEAP Zenica Project Team
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Tabela broj:
Table No:

Opis aktivnosti:
Description of activity:

Vedina javnih objekata koji nisu su nadleznosti Opcine su objekti starije gradnje
bez toplinske izolacije, na kojim je dotrajala fasada i fasadna stolarija. Projektom
se predvida ugradnja nove fasadne stolarije i izrada fasade sa toplinskom
izolacijom - 25% objekata adaptirati.

Most of the buildings which are not in jurisdiction of the Municipality are the objects
of older construction, without heating isolation, whose facade and facade joinery

is obsolete. With the project, construction of new joinery and facade with heating
isolation is envisaged — adaptation of 25 % of buildings.

Ciljevi:
Objectives:

= Smanjenje troskova grijanja

= Povecanje energetske efikasnosti
= Povecanje kvaliteta grijanja

= reduction of heating costs

= increasing energy efficiency

= increasing the quality of the heating

Procijenjena usteda energije:

Estimated energy saving: >-358 MWh
Procijenjena proizvodnja energije iz OIE: 0 MWh
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.:

Estimjatejd reduction :)f (€0) eJmisshZ)n: 1.7441CO,
Prqcijenjenp vrijeme poéetka rea.liza.cije aktivpc?sti: 2013
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije

aktivnosti: 2020.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

LU 2.000.000,00 EUR

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

373 EUR/MWh

Izvori sredstava za provedbu:
Sources of funds for implementation:

= Vlasnici objekata

= Sredstva iz predpristupnih fondova EU, UNDP, USAID
= Building owners

= Funds from the EU pre-accession funds, UNDP, USAID

Odgovorni za aktivnost:
Responsible for activity:

Vlasnici objekata
Building owners

Odgovorni za monitoring:
Responsible for monitoring:

Projektni tim SEAP Zenica
SEAP Zenica Project Team
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Tabela broj:
Table No:

Opis aktivnosti:
Description of activity:

Izvrsiti nabavku i zamjenu postojecih rasvjetnih tijela sa Stednim rasvjetnim
tijelima koje imaju bolje tehnicke karektaristike u 50% javnih objekata koje nisu u
vlasnistvu Opcine.

Prema EU uredbi predvideno je da se do 2016. godine prestane proizvoditi
klasi¢na sijalica s zarenom niti te da se ista zamijeni Stednom sijalicom. lzvrsiti
zamjenu sijalica sa Zarenom niti Stednim sijalicama u svim objekata koji su u
nadleZznosti Op¢ine.

Purchase and replacement of existing lighting fixtures with energy-saving lighting
fixtures that have better technical characteristics in 50% of the public buildings that
are not owned by the Municipality. According to the EU regulation, it is predicted that
by 2016, classic light bulbs with filament will not be produced, and will be replaced by
saving light bulbs in all public buildings owned by the Municipality.

Ciljevi:
Objectives:

= Smanijiti potrosnju elektri¢ne energije
= Smanijiti CO,

= Poboljsati osvijetljenost

= Smanijiti troskova odrzavanja

= To reduce electric power consumption

= Toreduce CO,emission

= Toimprove brightness

= To reduce maintanance costs

Procijenjena usteda energije:

Estimated energy saving: 3.076 MWh
Procijenjena proizvodnja energije iz OIE: 0 MWh
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.:

EstimJateJd reduction i)f co2 ;missién: 2.347t €0,
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2015.
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije

aktivnosti: 2020.

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

1.000.000,00 EUR

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

325 EUR/MWh

Izvori sredstava za provedbu:

Vlasnici objekata

Sources of funds for implementation: Building owners
Odgovorni za aktivnost: Vlasnici objekata
Responsible for activity: Building owners

Odgovorni za monitoring:
Responsible for monitoring:

Projektni tim SEAP Zenica
SEAP Zenica Project Team
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Tabela broj:
Table number:

Naziv projekta / aktivnosti:
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena proizvodnja energije iz OIE:
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.;:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

Zgrade namijenjene za stanovanje
Residential buildings

SUBVENCIJA UVODENJA STEDNIH ZARULJA U STAMBENE JEDINICE -
DOMACINSTVA NA PODRUCJU OPCINE (40.074 STAMBENIH JEDINICA)
SUBSIDY OF INTRODUCING SAVING LIGHT BULBS IN HOUSING UNITS -
HOUSEHOLDS IN THE MUNICIPALITY (40 074 HOUSING UNITS)

Modernizacija rasvjete u stambenim jedinicama — domacinstva i zajednicki
prostori (stubista, predprostori, podrumi idr.) na podrucju opcine — 40.074
stambenih jedinica.

Procjena je da jedno domacinstvo sa pratec¢im prostorom (stubista, podrum idr.)
prati u prosjeku 7 sijali¢nih mjesta.

Prema EU uredbi predvideno je da se do 2016. godine prestane proizvoditi
klasi¢na Zarulja sa Zarenom niti te da se zamijeni stednom u svim javnim
objektima.

Modernization of lighting in the residential units - households and common areas
(stairwells, lobbies, basements, etc..) in the municipality area- 40,074 housing units.
It is estimated that one household with accompanying area (stairwells, basements,
etc..) is followed by 7 places for bulbs.

According to the EU regulation, it is predicted that by 2016, classic light bulbs with
filament will not be produced, and will be replaced by saving light bulbs in all public
buildings owned by the Municipality.

= Smanjenje potrodnje elektri¢ne = To reduce the electric power con-
energije sumption

.n..Smanjenjeemisije CO, . ..1.ToreduceCO emission ..

7.888 MWh

0 MWh

6.019 tCO,

2012

2020

1.000.000,00 EUR

126 EUR/MWh
g OpCI s Ay CIpaI/tybu dget .....................................

= |PAFOND = IPAFUND

=  Federalnifond za zastitu okoliSa =  Federal fund for enviroment protection

= GIZ = GlZ

= EEE/USAID = EEE/USAID

= UNDP = UNDP

= Budzeti programa energ. efikasn. =  Energy efficiency programmes budgets
.n..Budzetijavnih preduzeca »...Publiccompanies budgets ..

= Opcdina Zenica = Zenica Municipality

Municipality service for communal
works and ecology

ZEDA Agency — TechnoPark

Public Companies under the Municipa-
lity jurisdiction

= Opcinska sluzba za komunalne po- =
slove i ekologiju

= Agencija ZEDA - TechnoPark .

= JPunadleznosti Opcine .

Projektni tim SEAP Zenica
SEAP Zenica Project Team



Tabela broj:
Table No:

Opis aktivnosti:
Description of activity:

Zamjena postojecih kuc¢anskih aparata novim energetski efikasnijim iz grupe
energetskog razreda A, izvrsit ¢e se u procentu od najmanje 50% od ukupnog
broja uredaja u domacinstvima/stanovima na podrucju op¢ine do 2020.
Domacinstva trose oko 73% elektri¢ne energije na rad kucanskih aparata.
Energetski efikasni kucanski aparati stede u prosjeku oko 35%.

Replacement of existing home appliances with new energy-efficient from a group of
energy class A, shall be made in the percentage of at least 50% of the total number of
devices in households / apartments in the municipality until 2020.

Household appliances spend about 73% of electricity in the Households.
Energy-efficient home appliances save about 35% of energy.

Ciljevi:
Objectives:

= Smanjenje potrosnje el. energije u stambenim objektima za 35%

= Smanjenje emisije CO,

= To reduce electric power consumption in residential buildings for 35%
= To reduce CO2 emission

Procijenjena usteda energije:
Estimated energy saving:

10.664 MWh

Procijenjena proizvodnja energije iz OIE:
Estimated energy consumption from RES:

0 MWh

Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

8.137 tCO,

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activity:

2012.

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

2020.

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

40.074.000,00 EUR

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

3758 EUR/MWh

Izvori sredstava za provedbu:

Vlasnici stanova

Sources of funds for implementation: Apartmants owners
Odgovorni za aktivnost: Vlasnici stanova
Responsible for activity: Apartmants owners

Odgovorni za monitoring:
Responsible for monitoring:

SEAP tim imenovan od strane Op¢ine
SEAP team named by the Municipality
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Tabela broj:
Table No:

ZAMJENA GRADEVINSKE STOLARLJE | BRAVARIJE NOVOM ENERGETSKI
EFIKASNIJOM
REPLACEMENT OF JOINERY AND LOCKERY WITH NEW ENERGY EFFICIENT

Zamjena postojece stolarije, koja je loseg kvaliteta i velikog stepena infiltracije
(U<1.8 W/m2K), novom gradevinskom stolarijom manjeg koeficijenta prolaska
toplote, izvrsice se u najmanje 25% domacdinstava/stanova, na podrucju opcine,
do 2020.
Replacement of existing joinery, which is bad quality and with great level of
infiltration (U< 1.8 W/m2K), with new joinery with smaller coefficient of heating
passage, will be carried out, in at least 25% of households/apartments, on the
............... Municipality ared, by 2020, e
= Smanjenje potrosnje energenata za zagrijavanje stambenih objekata
Smanjenje emisije CO,
To reduce energy consumption for heating in residential buildings

Naziv projekta/aktivnosti:
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi: .
Objectives: .

Procijenjena usteda energije:
Estimated energy saving:

“Prodijenjena proizvodnja energije iz OIE:
Estimated energy consumption from RES:

“Prodijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

aktivnosti:

Estimation of necessary funds for realization of
LV o

Indikator finansijske atraktivnosti:

Indicator of financial attraction (produced/saved

energy):

= Povecanje ekonomske moci stanovnistva

= Pojeftinjenje gradevinske stolarije

= Stimulisanje stanovnistva za primjenu EE sistema gradnje
= Increasing the economic power of the citizens

= Cheaper joinery

= Motivating the citizens to use EE system of building

Neophodni resursi ili preduvjeti za realizaciju
aktivnosti:
Sources of funds for implementation:

Postojeci ekonomski i tehnicki kapaciteti:
Existing economical and technical capacities:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

Vlasnici stanova/kuca
Apartmants/houses owners

Vlasnici stanova/kuca
Apartmants/houses owners

SEAP tim imenovan od strane Op¢ine
SEAP team named by the Municipality



Promocija pasivne gradnje
Promotion of the passive constructioning

Tabela broj:
Table No:

IZGRADNJA OBJEKTA ZA TEHNOPARK | RAZVOJNU AGENCIJU NA

Naziv projekta/aktivnosti: PRINCIPIMA PASIVNOG OBJEKTA

Title of the project/activity: CONSTRUCTION OF THE BUILDING FOR TECHNOPARK AND DEVELOPMENT
AGENCY ON THE PRINCIPLES OF PASSIVE CONSTRUCTIONING

Zenicka razvojna agencija ZEDA iTechnoPark Zenica definisali su projektni

prijedlog o izgradnji novog objekta/zgrade od cca 3000 m?korisne povrsine, za

potrebe Agencije ZEDA, TechnoParka, Agencije za EE i Agencije za upravljanje

okolinom. Objekat ce se graditi po najsavremenijim dostignu¢ima i standardima u

gradevinarstvu na principu energetski pasivnog objekta.

Zgrada ¢e sadrzavati sisteme za proizvodnju i ustedu energije. Osim $to bi to

bio savremen objekat, namjenski izgraden za rad razvojnih institucija (Agencija,

TehnoPark..) sluzio bi i kao prakti¢an ogledni objekat i za edukaciju svih

buducih stru¢njaka koji bi se bavili ustedom i racionalnim koristenjem energije

u zgradarstvu, za edukaciju u oblasti zastite Zivotne sredine, podizanje ekoloske

svijesti razlicitih ciljnih grupa, promovisanje inovacija u oblasti zastite Zivotne

sredine, za promociju eko-gradnje, tako $to bi se formirao prostor gdje bi se izlozili
Opis aktivnosti: uzorci koristenog materijala, projektna dokumentacija i sve karakteristike objekta.
Description of activity: Zenica development agency ZEDA and TechnoPark Zenica defined a proposal of the

project about construction of the new object/building, useful area of ca 3000 m2,

for needs of Agency ZEDA, TechnoPark, Agency for EE and Agency for environment

managing. The object will be built according to the modern constructioning

achievements and standards on the principles of energy passive object. The building

will include systems for energy producing and saving. Besides that this would be a

modern object, built for the purposes of work of development agencies (Agency

, TechnoPark...), it would serve as practical experimental object for education of

all future experts in saving and rational energy using in buildings, for education in

scope of environmental protection, raising ecology awareness of the different target

groups, promotion of innovation in scope of environmental protection, promotion of

eco - building, in the way to form the space where sample of used material, project

documentation and characteristics of the object would be exposed.

= Promocija pasivnih kuca
Ciljevi: = Podizanje svijesti gradana
Objectives: = To promote of the passive houses

= To raise the awareness of the citizens

Procijenjena usteda energije:

Estimatedenerqgysaving: oo, e
Prqcijenjena proizvodnja er.mergije iz OIE: Promo

STt ed Ol TS U O O RS oottt ettt ettt
Procijenjena redukcija emisije CO,;: Promo

e e G
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2012

|Estimated time of starting the 1ealiZatOMORGEHVITL ||| | ........ooooeorsrsrsesrsrsmmsmsm st
Procijenjeno vrijeme zavrsetka realizacije aktivnosti
: 2017

Estimated time of finishing the realization of GCiVIty: oo —
Procjena neophodnih sredstava za realizaciju
aktivnosti:
Estimation of necessary funds for realization of 3.000.000,00 EUR
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):



Neophodni resursi ili preduvijeti za realizaciju aktivnosti:

= Partnerstvo nosioca projekta — Agencija ZEDA sa Vladom ZDK i Op¢inom Zeni-
ca

= Medunarodne organizacije i projekti koje podrzavaju razvojne projekte pove-
¢anja energetske efikasnosti (Delegacija EU Komisije u BiH, USAID, UNDP, GIZ,
KFW i sl.)

= Partnerstvo sa reginalnom razvojnom agencijom REZ

= Javna preduzeca (ViK, Zenicatrans, Elektrodistribucija, ALBA, Grijanje)

= KTG - kogeneracijska termoelektrana koja je trenutno u fazi izgradnje

= Proizvodacii distributeri opreme koja se koristi u tehnici i u zgradarstvu za raci-
nalno koristenje i ustedu energije i proizvodaci uredaja i opreme za koristenje
obnovljivih izvora energije

= Komercijalne banke koje plasiraju sredstva iz fondova za povecanje energetske
efikasnosti (Raiffeisen bank)

= NVO
*  Mediji
= ZEPS

Izvori sredstava za provedbu:

Sources of funds for implementation: Required resources and preconditions for activity realization:

= Partnership betwean project holder — ZEDA Agency with Government of the Zeni-
ca- Doboj Canton and Zenica Municipality

= International organizations and projects that support development projects for in-
creasing the energy efficiency (Delegation of EU Commission in BH, USAID, UNDP,
GlZ, KFW etc)

= Partnership with Regional Development Agency REZ

= Public companies (ViK, Zenicatrans, Elektrodistribucija, ALBA, Grijanje)

= KTG - Cogeneration thermal power plant which is in the construction phase, at the
moment

= Producers and distributers of equipment which is used in technology and in sector
of building for rational using and saving energy and producers of machines and
equipment for using renewable energy sources

= Commercial banks which invest money from the funds for energy efficiency increa-
sing (Raiffeisen bank)

= NGO
= Medias
oo - - e L
Odgovorni za aktivnost: Vlada ZDK, Op¢ina Zenica
Responsible foractivity: ... Government of Zenica - Doboj Canton, Zenica Municipality . . . . .
= Opdinski razvojni tim, ZEDA
Odgovorni za monitoring: = SEAP tim imenovan od strane Opcine
Responsible for monitoring: = Municipality development team, ZEDA

= SEAP team named by the Municipality




Tabela broj:
Table number:

Opis aktivnosti:
Description of activity:

Vrelovodna mreza daljinskog grijanja je dotrajala i podlozna havarijama. Veliki

su gubici toplinske energije kroz izolaciju i gubici vrele vode. Projektom je
predvidena zamjena postojecih cijevi predizolovanim cijevima. Ugradnjom
predizolovanih cijevi bi se minimizirao broj kvarova, a tim i gubici vrele vode, dok
bi se gubici toplinske energije kroz izolaciju zna¢ajno smanjili.

Projektom je obuhvacena zamjena vrelovoda razlicitih pre¢nika u ukupnoj duzini
trase oko 60 km.

Hot water network of district heating system is obsolete and liable to damages.
Losses of thermal energy through isolation, as well as losses of hot water are huge.
With this project replacement of existing pipes with pre isolating pipes is foreseen.
With mounting of the pre isolating pipes, number of defects would be minimized, as
well as losses of hot water, while losses of thermal energy through isolation would be
significantly reduced. With this project, replacement of hot water lines with different
diameters in overall length of about 60 km is included.

Ciljevi:
Objectives:

= Smanjenje gubitaka toplinske energije u vrelovodnoj mrezi
= Smanjenje gubitaka vode u vrelovodnoj mrezi

= Smanjenje utroska vode za dopunjavanje vrelovodne mreze
= Povecanje energetske efikasnosti vrelovodne mreze

* Smanjenje emisije CO,, SO,, prasine

= Toreduce thermal energy losses in hot water network

= Toreduce losses of water in hot water network

= Toreduce losses of water for filling of hot water network

= Toincrease energy efficiency of hot water network

= To reduce emission of CO,, SO,, dust

Procijenjena usteda energije:

Estimated energy saving: 24.730 MWh
Procijenjena proizvodnja energije iz OIE: 0 MWh
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO_:

Estin:atejd reduction f)f (€0) eJmissién: 8.1111C0,
Procijenjeno vrijeme pocetka realizacije aktivnosti : 2013,
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije aktivnosti

: 2020.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

aktivnosti :

Estimation of necessary funds for realization of 17.500.000,00 EUR
activity:

Indikator finansijske atraktivnosti (proizvedene/

ustedene energije): 708 EUR/MWh

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

= JP Grijanje d.o.o. Zenica

= Sredstva iz predpristupnih fondova EU, UNDP, USAID
= JPGrijanje d.o.o. Zenica

= Funds from the EU pre-accession funds, UNDP, USAID

Odgovorni za aktivnost:
Responsible for activity:

JP Grijanje d.o.o0. Zenica

Odgovorni za monitoring:
Responsible for monitoring:

SEAP tim imenovan od strane Opcine
SEAP team named by the Municipality
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Tabela broj:
Table No:

Naziv projekta/aktivnosti:
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena proizvodnja energije iz OIE:
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

UGRADNJA MJERACA UTROSKA TOPLINSKE ENERGIJE U DOMACINSTVIMA
MOUNTING OF MEASURER OF THE THERMAL ENERGY CONSUMPTION IN
HOUSEHOLDS

Obracun usluga grijanja se vrsi pausalno po jedinici povrsine. Potrosac¢ima se
treba, u skladu sa evropskom regulativom, omoguciti naplata komunalnih usluga
prema stvarnom utrosku.

Projektom ugradnje mjeraca utroska toplinske energije, obrac¢un usluga grijanja
bi se vriio prema stvarno utrosenoj toplinskoj energiji. Realizacija projekta bi se
vrdila u dvije faze. U prvoj fazi bi se izvrsila ugradnja kumulativnih kalorimetara

i kalorimetara u objektima sa jednim korisnikom, dok bi se u drugoj fazi izvrsila
ugradnja djelitelja utroska topline (alokatora) u objektima sa vise korisnika.
Account of heating services is carried out by a flat rate by area unit. According to the
EU regulation, consumers should be allowed to pay their communal services by real
consumption.

With project of mounting measurer of thermal energy consumption, account of
heating services would be carried out by real consumed thermal energy. Project
realization would be carried out in two stages. In the first stage the cumulative
calorimeters and calorimeters in objects with one user would be mounted, and in the
second stages distributor of heating consumption (allocators) in object with more
users would be mounted.

= Povecanje energetske efikasnosti

= Naplata usluga grijanja prema stvarno utrosenoj toplinskoj energiji

= Povecanje procenta naplate usluga grijanja zbog obra¢una prema stvarno
utro$enoj toplinskoj energiji

= Toincrease energy efficiency

= Payment of services by real consumed heating energy

= To increase the percentage of payment of heating services because of account by
the real consumed thermal energy

= JP Grijanje d.o.o. Zenica

= Opdinski budzet

= Sredstva iz predpristupnih fondova EU, UNDP, USAID
= JP Grijanje d.o.o. Zenica

= Municipality budget

= Funds from pre-accession EU funds, UNDP, USAID

= JP Grijanje d.o.0. Zenica

= Opcdinska uprava

= NVO iz oblasti ekologije

= JP Grijanje d.o.o. Zenica

= Municipality administration
= NGO in scope of ecology

SEAP tim imenovan od strane Opcine
SEAP team named by the Municipality




Tabela broj:

14
bl NO:
POVECANJE ENERGETSKE EFIKASNOSTI REKONSTRUKCIJOM
Naziv projekta/aktivnosti: TOPLINSKIH PODSTANICA DALJINSKOG GRIJANJA INCREASING THE
Title of the project/activity: ENERGY EFFICIENCY BY RECONSTRUCTION OF HEATING SUBSTATIONS

.................................................................................................. INDISTRICT HEATING SYSTEM | oo
Toplinske podstanice za predaju toplinske energije potrosacima su
dotrajale i tehnoloski zastarjele. Podstanice nemaju mogu¢nost regulacije
i niskog su stepena energetske efikasnosti.

Projektom je predvidena zamjena postojecih toplinskih podstanica
savremenim kompaktnim podstanicama. U sistemu daljinskog grijanja je
do sada ugradeno 20 kompaktnih toplinskih podstanica.

Heating substations for delivering thermal energy to users are obsolete and
technical outdated. These substations have no possibility of regulation and
have low level of energy efficiency. With this project replacement of existing
heating substation with modern compact substations is envisaged. About 60

Opis aktivnosti:
Description of activity:

= Povecanje energetske efikasnosti kroz regulaciju parametara u toplinskim pod-

stanicama

Ciljevi: = Zadtita instalacija korisnika grijanja

Objectives: = Toincrease energy efficiency through regulation of parameters in heating substa-
tions

= To protect instalation of heating users

Procijenjena usteda energije:

ESt’matede”efgymV’”g12048MWh .............................................................................................................................
Procijenjena proizvodnja energije iz OIE:
. . 0 MWh

Estimated energy conSUMPHON FOMRES: | o
Procijenjena redukcija emisije CO_:
Estimated reduction of CO2emission: B s e
Procijenjeno vrijeme pocetka realizacije

aktivnosti: 2012

Estimated time of starting the realization of
GCUVITYE ettt ettt e s e et oo e e e et e et e et e e e e
Procijenjeno vrijeme zavrsetka realizacije

aktivnosti: 2020

Estimated time of finishing the realization of ’
Y e
Procjena neophodnih sredstava za realizaciju

aktivnosti:

Estimation of necessary funds for realization of 12.000.000,00 EUR
G Y e
Indikator finansijske atraktivnosti

(proizvedene/ustedene energije):

Indicator of financial attraction (produced/ 996 EUR/MWh
SAVEGLIMEIGY): ..o

= JP Grijanje d.o.o. Zenica
Izvori sredstava za provedbu: = Sredstva iz predpristupnih fondova EU, UNDP, USAID
Sources of funds for implementation: = JP Grijanje d.o.o. Zenica
= Funds from the EU pre-accession funds, UNDP, USAID



Tabela broj:
Table No:

Naziv projekta/aktivnosti:
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procuenjena proi.z"\./.odnja eHérgije iz.B.IE:
Estimated energy consumption from RES:

Procuenjena redL.J'IZéija emi.s;.ij.e co;
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activi

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

aktivnosti:

Estimation of necessary funds for realization of
LS

Indikator finansijske atraktivnosti (proizvedene/

ustedene energije):

Indicator of financial attraction (produced/saved

energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

TOPLIFIKACIJA PRIGRADSKIH NASELJA
HEATING OF SUBURBS

Stambeni objekti u prigradskim naseljima koja nisu bila obuhvacena
toplifikacijom se griju lokalnim lozistima i individualnim kotlovnicama. Projektom
toplifikacije bi se izvrsila izgradnja vrelovodne mreze, toplinskih podstanica i
zajednicke toplovodne mreze za cca. 3000 objekata.

50% domacinstava se grije na ugalj, a procjena je da jedno domacdinstvo trosi 6t
uglja u sezoni.

Residential objects in suburbs which were not included in heating system, use local
furnace and individual boiler rooms for heating. With project of heating, construction
of the hot water network, heating substations and common warm waternetwork for
ca 3000 objects would be implemented.

50 % of households use coal for heating, and it is estimated that one household
spends about 6 tones of coal per season.

= Unaprjedenje stanja okoliSa kroz eliminaciju lokalnih loziSta

= Sirenje mreze daljinskog grijanja

= Povecanje energetske efikasnosti

= Smanjenje emisije CO,, SO,, prasine

= Toimprove enviromental condition through the elimination of local furnaces
= Towide a district heating network

= Toincrease energy efficiency

= JP Grijanje d.o.o. Zenica

= Opdinski budzet

= Sredstva iz predpristupnih fondova EU, UNDP, USAID
= JP Grijanje d.o.o. Zenica

= Municipaliy budget

= Funds from the EU pre-accession funds, UNDP, USAID

= JP Grijanje d.o.0. Zenica

= Opdinska uprava

= Mjesne zajednice

= Stanovnistvo

= NVO iz oblasti ekologije

= JP Grijanje d.o.o. Zenica

= Municipality administration
= Mjesne communities

= Population

= NGO in scope of ecology

SEAP tim imenovan od strane Opcine
SEAP Tamed by the Municipality



Tabela broj:
Table No:

Izvor toplinske energije za korisnike daljinskog grijanja su postrojenja
ArcelorMittal Zenica. U cilju poboljsanja sigurnosti u snabdijevanju i kvaliteta
zagrijavanja, u toku je realizacija projekta izgranje termoelektrane - toplane na

Opis aktivnosti: gas jacine 391 MW/170 MW.

Description of activity: Thermal energy sources for users of district heating system are facilities of
ArcelorMittal Zenica. In order to improve safety in supplying and quality of heating,
realization of the project of steam power plant construction — heating plant on gas
with power of 391 MW/170MW is in process.
= Povecanje energetske efikasnosti
= Unaprjedenje stanja okolisa koristenjem ekoloski prihvatljivih energenata
= Povecanje postojecih kapaciteta za zagrijavanje grada

Ciljevi: = Smanjenje emisije CO,, SO,, prasine

Objectives: = Toincrease energy efficiency
= Toimprove enviromental condition by using ecological acceptable energents
= Toincrease existing capacities for heating of the city
= To reduce emissions of CO,, SO, dust

Procijenjena usteda energije:

Estimated energy saving: 0 MWwh
Procijenjena proizvodnja energije iz OIE: 0 MWh
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.:

Estimated reduction of CO2 emission: 31.1601C0,
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2013

Estimated time of starting the realization of activity:
Procijenjeno vrijeme zavrsetka realizacije

aktivnosti: 2015.
Estimated time of finishing the realization of activity:
Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

400.000.000,00 EUR

= JPP
Izvori sredstava za provedbu: = Kreditno zaduzenje konzorcija KTG
Sources of funds for implementation: = JPP

= Credit obligation of KTG consortium

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring: SEAP tim imenovan od strane Opcine
Responsible for monitoring: SEAP team named by the Municipality

JP Grijanje d.o.o0. Zenica
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Tabela broj:
JOIBNO: |
POVECANJE ENERGETSKE EFIKASNOSTI SANACIJOM VRELOVODNE |
Naziv projekta/aktivnosti: TOPLOVODNE MREZE U NASELJU SUNCANA DOLINA
Title of the project/activity: INCREASING THE ENERGY EFFICIENCY BY SANATION OF WARM AND HOT WATER

NETWORK IN SETTLEMENT OF SUNCANA DOLINA

Vrelovodna i toplovodna mreza u naselju Sunc¢ana dolina je dotrajala i podlozna
havarijama. Veliki su gubici toplinske energije kroz izolaciju i gubici vode.
Projektom je predvidena zamjena postojecih cijevi predizolovanim cijevima.
Ugradnjom predizolovanih cijevi bi se minimizirao broj kvarova, a tim i gubici
vrele vode, dok bi se gubici toplinske energije kroz izolaciju zna¢ajno smanijili.
Warm and hot water network in settlement of Sun¢ana Dolina is obsolete and liable
to damages. Losses of thermal energy through isolation, as well as losses of hot
water are huge. With this project replacement of existing pipes with pre isolating
pipes is foreseen. With mounting of the pre isolating pipes, number of defects would
be minimized, as well as losses of hot water, while losses of thermal energy through
isolation would be significantly reduced.

= Smanjenje gubitaka u mrezi

= Povecanje energetske efikasnosti
Ciljevi: = Povecanje kvaliteta grijanja
Objectives: = Toreduce losses in the networki

= Toincrease energy efficiency

= Toincrease quality of heating

Procijenjena usteda energije:

Opis aktivnosti:
Description of activity:

[Estimated energy saving: oo 2410MWh .................................................................................................................................
Procijenjena proizvodnja energije iz OIE: 0 MWh

Estimated energy consUMPUion fOMRES: || e soee ettt ettt sttt
Procijenjena redukcija emisije CO.:

Ftimated reductonof CO2emssion: e
Procijenjeno vrijeme pocetka realizacije aktivnosti : 2013

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti: 2014.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti :

Estimation of necessary funds for realization of 80.000,00 EUR

VOCHVIT: oo s sssessse s s e384 3505505555558 5555535555555 S R s RsRs e ss0
Indikator finansijske atraktivnosti (proizvedene/
ustedene energije): 33 EUR/MWh

Indicator of financial attraction (produced/saved

BTGy oo e e s e e e e e e e e e e e e e e e e e e e e e
= Korisnici
= JP Grijanje d.o.o. Zenica
Izvori sredstava za provedbu: = Sredstva iz predpristupnih fondova EU, UNDP, USAID
Sources of funds for implementation: = Users

= JP Grijanje d.o.o. Zenica
= Funds from the EU pre-accession funds, UNDP, USAID

Odgovorni za aktivnost: o .
Responsiblefor activi JP Grijanje d.o.o. Zenica

Odgovorni za monitoring: SEAP tim imenovan od strane Opcine
Responsible for monitoring: SEAP team named by the Municipality




Tabela broj:
Table No:

Opis aktivnosti:
Description of activity:

Ugradnjom mjeraca utroska topline, omogucuje se usteda energije u
vremenskom periodu kad su vanjske temperature visoke. Postojedi sistem to ne
omogucava

With mounting measurer of heating consumption, energy saving in periods of low
outside temeprature would be awailable. With existing system that is impossible.

Ciljevi:
Objectives:

= Smanjenje troskova grijanja

= Povecanje energetske efikasnosti
= Povedanje kvaliteta grijanja

= Toreduce heating costs

= Toincrease energy efficiency

= Toincrease a quality of heating

Procijenjena usteda energije:

Estimated energy saving: 855 MWh
Procijenjena proizvodnja energije iz OIE: 0 MWh
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.:

Estirr:atejd reduction f)f (€0) eJmisshz)n: 2801 €O,
Prqcijenjenp vrijeme poéetka rea-liza.cije aktivpc?sti: 2013,
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije

aktivnosti: 2020.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

aktivnosti: 105.000,00 EUR

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

123 EUR/MWh

Izvori sredstava za provedbu:
Sources of funds for implementation:

Opcinski budzet
Municipal budget

Odgovorni za aktivnost:
Responsible for activity:

= Opcinska uprava

= JP Grijanje d.o.o. Zenica

= Municipality administration
= JP Grijanje d.o.o. Zenica

Odgovorni za monitoring:
Responsible for monitoring:

SEAP tim imenovan od strane Op¢ine
SEAP team named by the Municipality
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Tabela broj:

OO L ————————

Naziv projekta/aktivnosti : IZGRADNJA KOTLOVNICE NA BIOMASU

Title of the project/activity: | ..erriri BUILDING THE BIMASS BOILERROOM | | ...
Projektom je predvideno iskoristavanje raspoloZive biomase za zagrijavanje javnih
i visestambenih objekata, kao i 100 individualnih stambenih objekata u naselju

Opis aktivnosti: Nemila. Predvidena je izgradnja kotlovnice toplotne snage 3 MW.

Description of activity: With this project, exploitation of awailable biomass for heating public and residential
objects, as well as 100 individual residential objects in the suburb of Nemila is

.................................................. envisaged. Building of boiler room with thermal power of 3 MW is envisaged.

Ciljevi: = [skoriStavanje obnovljivih izvora energije

Objectives: = Exploitation of renewable energy sources

Procijenjena usteda energije:

[Estimatedenergysaving: oo OMWh ..........................................................................................................................................
Procijenjena proizvodnja energije iz OIE:

Estimated energy consumption from RES: 1730MWh ...................................................................................................................................
Prqcuenjena redgkcua emisije .CO}: 5581 CO

Estimated reduction of CO2 emission: eerereee
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2012

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti: 2014.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of 2.000.000,00 EUR

VGCEVITYE e eesse e ssee s s s s 325 8083085555555 5553535505555 8555558 R R s
Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):
Indicator of ﬁnagnjcial attraction (produced/saved 1156 EUR/MWh

BIIIGY): eeeeeeees et e s8Rt A e
Izvori sredstava za provedbu: = (zech Development Agency

Sources of funds forimplementation: ... MUNCDGHYBUTGE | .o

= Agencija ZEDA

Odgovorni za aktivnost: = JP Grijanje d.o.0. Zenica
Responsible for activity: = ZEDA Agency

e JPCHANE 0.0 ZENICA | | e
Odgovorni za monitoring: SEAP tim imenovan od strane Op¢ine
Responsible for monitoring: SEAP team named by the Municipality




Sektor djelovanja: JAVNA RASVJETA
Operating sector: PUBLIC LIGHTENING

PROJEKAT GENERALNE REKONSTRUKCIJE JAVNE RASVJETE OPCINE ZENICA
- STUDIJA REKONSTRUKCIJE SA USTEDAMA | CENTRALNIM UPRAVLJACKIM
SISTEMOM PROJECT OF CENTRAL RECONSTRUCTION OF THE PUBLIC
LIGHTNING IN ZENICA MUNICIPALITY / STUDY OF RECONSTRUCTION WITH
SAVINGS AND CENTRAL MANAGING SYSTEM

Sistem javne rasvjete grada Zenice, sa kompletnim kablovskim
razvodom, stubovima i svjetiljkama je prosjecne starosti 40 god, te je zbog
vremenske starosti i tehnicke dotrajalosti ve¢ odavno u fazi neophodne
rekonstrukcije i zamjene novim. Sistem javne rasvjete, koji pokriva Op¢ina
Zenica, posjeduje cca 6500 kom. rasvjetnih stubova sa kabl linijom (zracnom
i podzemnom) u duzini od cca 150 km. Uzi dio grada obuhvata 3500 kom.
rasvjetnih tijela a preostali dio od 300 kom. obuhvata prigradska naselja i sela.
Potrebno je napomenuti da javna rasvjeta nije izgradena u cca 50-tak sela te je
potrebno predvidjeti ovu stavku kao novu investiciju.
U tom smislu, Opcina Zenica putem JP za prostorno planiranje i uredenje grada
Zenice d.o.o. je u vise navrata davala prijedloge za zamjenu kompletnog sistema
u skorije vrijeme sa LED rasvjetom. Radene su i studije i elaborati o centralnom
upravljanju kompletnog sistema rasvjete, gde bi se periodi¢no palila i gasila
Opis aktivnosti: rasvjeta sa potrebnim Spicama i gdje bi ustede na potro3niji el. energije bile cca
Description of activity: 40%.
Public lightning system of the city of Zenica with complete cable network, poles and
lamps is with average age of 40, and because of time ageing and techical obsoleting
is already in stage of necessarry reconstruction and changing. Public lightning
system which covers Zenica Municipality, includes ca 6500 pcs of lightning poles with
cable line (air and underground) with length of ca 150 km. Narrow part of the city
includes 3500 psc of lightning poles, and about 300 pcs cover suburbs and villages. It
is necessarry to ment that public lightning system doesn't exist in ca 50 villages, and
this item should be foreseen as new investment. For that purpose, Zenica Municipality
together with JP za prostorno planiranje i uredenje grada Zenice d.o.o. gave a few
suggestions about replacement of complete lightning system with LED lighthning in
near future. Studies and elaborations about managing complete lightning system are
conducted, where ligthning would be periodical turned on and off in roushour, and
electrcity consumption savings would be ca 40%.

Ciljevi: = Ustede el. energije i zastita Covjekove okoline sa redukacijom emisije CO,

OOt S e » .. Electricy saving and enviromental protection with reducing CO,emission

Procijenjena usteda energije:

Naziv projekta/aktivnosti :
Title of the project/activity:

E“’matede”ergysa"’”g1644MWh ..................................................................................................................................
Procijenjena proizvodnja energije iz OIE: 0 MWh

St L gy O U D O O RS oottt ettt e
Procijenjena redukcija emisije CO,;:

Estimated reductionof COzemissons 200 e
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2013

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti: 2020.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

aktivnosti:

Estimation of necessary funds for realization of
VTCHVILYS oo eeeesese s s ssse e s 55 3085055805508 5355 s s sse s e

Indikator finansijske atraktivnosti (proizvedene/

ustedene energije):

Indicator of financial attraction (produced/saved
gy e e e e e e e e e e e et e et

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost: Op¢ina Zenica

Responsible foractivity: .. ZEniCaMUNICIDANTY oo
Odgovorni za monitoring: SEAP tim imenovan od strane Op¢ine
Responsible for monitoring: SEAP team named by the Municipality



Sektor djelovanja:
Operating sector:

Tabela broj:
Table No:

Naziv projekta/aktivnosti :
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emissi

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activi

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

SAOBRACAJ
TRANSPORT

NABAVKA VOZILA SA SMANJENOM EMISIJOM STAKLENICKIH PLINOVA
PURCHASE OF VEHICLES WITH REDUCED EMISSION OF GREENHOUSE GASSES

Prvi korak u prvodenju ove mjere je donoSenje Odluke kojom ce se regulisati
nabavka novih vozila u vlasnistvu Opcine Zenica. Potrebno je da sva nova vozila
koja ¢e nabavljati Op¢ina Zenica i javna preduzeca imaju malu emisiju CO,, uz
pretpostavku da ¢e se do 2020. godine sva vozila koja su u vlasnistvu Opcine
Zenica, a Cija je prosjecna starost 9,8 godina, zamijeniti novim vozilima sa
smanjenom emisijom staklenickih plinova, i samim tim smanjiti emisija za,
realno je ocekivati, 25%.

First step in implementation of this measure is making Decision with which the
purchase of new vehicles that will be owned by the Zenica Municipality will be
regulated. It is necessary that all vehicles which will be purchased by Zenica
Municipality and Public Companies have a small CO, emission, with assumption
that by the 2020, all vehicles owned by the Zenica Municipality with average age of
9,8, will be replaced with new one with reduced emission of greenhouse gasses, and
therefore it is real to expect that emission will be reduced for 25 %.

= Smanjenje emisije Stetnih izduvnih gasova

= Povecanje sigurnosti

= Povecanje funkcionalnosti u obavljanju poslova

= Smanjenje troskova u potrosnji goriva i odrzavanja
= To reduce emissions of toxic exhaust gases

= Toimprove safety

= Toincrease a functioning in working

= To reduce costs in oil consumption and maintenance

26 tCO2

2012.

= Zenica Municipality Budget
= Public Companies budgets

= Zenica Municipality
= Public Companies
= Public institutions



Tabela broj:
Table No:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije
aktivnosti:

Estimated time of starting the realization of
activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of
activity:

Procjena neophodnih sredstava za
realizaciju aktivnosti:

Estimation of necessary funds for realization
of activity:

Indikator finansijske atraktivnosti
(proizvedene/ustedene energije):
Indicator of financial attraction (produced/
saved energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

Vozila javnog prevoza
Public transport vehicles

NABAVKA 10 NOVIH GRADSKIH AUTOBUSA
PURCHASE OF 10 NEW CITY BUSES

Autobusi koji se nabavljaju bit ¢e opremljeni s minimalno Euro IV motorom, klimom,
vazdusnim ogibljenjem, udobnim sjedistima koja imaju mogu¢nost regulacije i po
vertikali i po horizontali, udobnost ¢e biti puno veca.

Autobusi koji se nabavljaju sluzit ¢e za prevoz putnika.

Purchased buses will be equipped with minimal Euro IV engine, air condition, comfort seats
which have a possibility of vertical and horizontal regulation, comfort will be more pleasant.
Purchased buses will be used for passenger transportation.

= Smanijiti potrosnju nafte

= Smanijiti CO,

= Poboljsati kvalitetu prevoza putnika

= To reduce oil consumption

= Toreduce CO,emission

= Toimprove quality of passenger transport

= Kredit JKP ZTPP 50%

= Opcina Zenica 50%

= Credit JKP ZTPP 50%

= Zenica Municipality 50%

= Opcina Zenica

= SEAP tim imenovan od strane Op¢ine
= Zenica Municipality

= SEAP team named by the Municipality




Tabela broj:
Table No:

Naziv projekta/aktivnosti:
Title of the project/activity:

NABAVKA 10 NOVIH AUTOBUSA ZA PRIGRADSKI SAOBRACAJ
PURCHASE OF 10 NEW BUSES FOR SUBURBAN TRANSPORT

Opis aktivnosti:
Description of activity:

Nabavka autobusa koji ¢e umjesto Euro | imati Euro || motor. Autobusi koji se
nabavljaju bit ¢e opremljeni s Euro Il motorom, klimom, vazdusnim ogibljenjem,
udobnim sjedistima koja imaju mogucnost regulacije i vertikalno i horizontalno,
udobnost ce biti puno veca

Autobusi koji se nabavljaju sluzit ¢e za prevoz putnika.

Purchase of buses which will instead of Euro | engine have a Euro Il engine. Purchased
buses will be equiped with Euro lll engine, air condition, comfort seats which have a
possibility of vertical and horizontal regulation, comfort will be more pleasant.
Purchased buses will be used for passenger transport.

Ciljevi:
Objectives:

= Smanijiti potrosnju nafte

= Smanijiti CO,

= Poboljsati kvalitetu prevoza putnika

= Toreduce oil consumption

= Toreduce CO,emission

= Toimprove quality of passenger transport

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena redukcija emisije CO,:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

= Kredit JKP ZTPP 50%

= Opcina Zenica 50%

= Credit JKP ZTPP 50%

= Zenica Municipality 50%

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

= Opdina Zenica

= SEAP tim imenovan od strane Op¢ine
= Zenica Municipality

= SEAP team named by the Municipality




Planske mjere
Planned measures

Tabela broj:
Table number:

24

Opis aktivnosti:
Description of activity:

Glavna gradska magistrala (GGM) je longitudinalna gradsko-prigradska
magistralna saobracajnica namijenjena povezivanju ulazno-izlaznih pravaca.
Funkcija GGM-a je da osigura brz i protocan saobracaj i poveze primarnu

i sekundarnu uli¢nu mrezu sa ulazno-izlaznim pravcima, prevashodno sa
autocestom na koridoru V-c ( preko magistralne ceste M-17), sa ostalom
cestovnom mrezom preko regionalnih cesta R-441 i R-445, odnosno da se na
podrucju grada osigura kruzni prsten.

City Ring Road (GGM) is longitudinal urban - suburban highway intended to
connect incoming and outcoming directions. Function of the GGM is to ensure fast
and undisturbed traffic, and to connect primary and secondary road network with
incoming and outcoming directions, particularly with road on corridor V-c (through
highway M-17), with rest road network through regional roads R-441 and R-445, i.e. to
ensure the city ring road.

Ciljevi:
Objectives:

= Brziprotocan saobracaj u gradu

= Povezivanje primarne i sekundarne uli¢ne mreze

= Provodenje mjera zastite okoline

= Unaprjedenje saobracaja javnog prevoza i teretnog saobracaja

= Unaprjedenje nivoa usluga kriti¢nih raskrsnica van trase GGM-a rekonstrukci-
jom u kruzne raskrsnice (Drveni most, Babina rijeka, Metalurg i Lukovo polje)

= Fast and undisturbed traffic in the city

= Connection of the primary and secondary road network

= Implementation of the environmental protection measures
= Improving the public transport and load transport

= Improving the level of services of critical crossroads outside the part of GGM by
reconstruction into the rondos (Drveni most, Babina rijeka, Metalurg and Lukovo
polje)

Procijenjena usteda energije:

Estimated energy saving: 19.138 MWh
Procijenjena redukcija emisije CO,:

Estimated reduction of CO2 emission: 4.972 1C0O,
Procijenjeno vrijeme pocetka realizacije aktivnosti: 2012
Estimated time of starting the realization of activity: )
Procijenjeno vrijeme zavrsetka realizacije

aktivnosti: 2015.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

aktivnosti:

Estimation of necessary funds for realization of 15.000.000,00 EUR
activity:

Indikator finansijske atraktivnosti (proizvedene/

ustedene energije): 784 EUR/MWh

Indicator of financial attraction (produced/saved
energy):

Akcioni plan energetski odrzivog razvoja (SEAP) 126 Sustainable Energy Action Plan (SEAP)




Neophodni resursi ili preduvijeti za realizaciju aktivnosti:

= Kadrovski resursi IzvrSne agencije za realizaciju izgradnje GGM-a

= Nastavak postupka implementacije kreditnih sredstava Saudijskog fonda za
razvoj

= Okoncanje postupka eksproprijacije u pojasu koridiru GGM-a

= Okoncanje postupka izbora ponudaca-izvodaca radova na izgradnji GGM-a

= Ekonomski i tehnicki kapaciteti:

= Kontinuitet uimplementaciji kreditnih sredstava praceno kroz dinamiku grade-
nja GGM

Tehnicki kapaciteti odabranog izvodaca radova definisani kroz dinamicki

plan gradenja i pracenja realizacije koji su propisani i trazeni tenderskom

dokumentacijom u predkvalifikacionom postupku.

Required resources and preconditions for activity realization:

= Human resources of Execute agency for realization of GGM construction

= Continuing the process of implementation credit funds from Saudi development
fund

= Finishing the process of expropriation in part of Corridor V-c

= Finishing the process of selection of bidder — works constructioner in GGM constru-
ction

Economical and technical capacities: :

= Continuity inimplementation of credit funds followed by dynamic of the GGM con-
struction,

= Technical capacities of selected works constructinoner defined through dynamic
construction plan and monitoring of realization, which are defined and required in
tender documentation in prequalification procedure.

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

Izvori sredstava za provedbu:
Sources of funds for implementation:




Tabela broj:

TR el ettt
Naziv projekta/aktivnosti: PODSTICANJE KORISTENJA BICIKLA KAO PREVOZNOG SREDSTVA
Title of the project/activity: ... R R
Grupa mjera za podsticanja koristenja bicikla kao prevoznog sredstva obuhvata
slijedece aktivnosti:
= Izgradnja biciklistickih staza
= Izgradnja mjesta za odlaganje bicikala
= Uspostavljanje mreZe za besplatno iznajmljivanje bicikala
= U sklopu provodenja ovih mjera potrebno je uraditi slijedece:
= Izgraditi biciklisticke staze
= |zvrsiti oznacavanje biciklistickih staza koje ce povezati glavnu biciklisti¢ku
stazu sa ostalim dijelovima grada
= |zgraditi mjesta za odlaganje bicikala u pje3ackoj zonii pored vaznih objekata
= Nabaviti bicikla koja ¢e se vrsiti za iznajmljivanje i osigurati njihov servis, sa
posebnim IT sistemom zastite od krade
= Vrsiti kontinuiranu promociju koristenja bicikla kao prevoznog sredstava, po-
sebno na kratkim udaljenostima 5 - 10 km
Opis aktivnosti: = Kontinuirano odrzavanje biciklistickih staza
Description of activity: Group of motivation measures for using the bicycles as transport means includes the
following activities:
= Construction of the bicycle tracks
= Construction of the places for parking the bicycles
= Establishment of network for free bicycles renting
= scope of implementation of these measures, it is necessary to do the following:
= To construct the bicycle tracks
= Tomark bicycle tracks which will connect main bicycle track with other city parts
= To construct places for parking the bicycle in pedestrian zone and near the impor-
tant objects
= To create bicycles which will be rented and ensure their repair service , with special
IT system for steal prevention
= To carry out continuous promotion of using the bicycles as transport means, spe-
cially for short distances 5 - 10 km
o, CONMINUOUS Maintaining of the bicycle tracks
= Smanjenje upotrebe automobila kao prevoznog sredstva na kraéim relacijama
= Promocija zdravog nacina kretanja i prevoza
Ciljevi: = Smanjenje emisije Stetnih izduvnih gasova
Objectives: = To reduce using of cars as transport means in short distances

= To promote healthy way of moving and transport
= To reduce emission of toxic exhaust gasses

Procijenjena usteda energije:

[Estimated energy saving: oo, 9027MWh ..................................................................................................................................
Procijenjena redukcija emisije CO.:

Estimated reduction of CO2emission: 235tCO 2 .....................................................................................................................................
Procijenjeno vrijeme pocetka realizacije aktivnost: 2013

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti: 2020.
Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti :

Estimation of necessary funds for realization of 800.000,00 EUR

VGCHVILYE e e eeesesesssessses s s e 355 5085085558558 eSS R AR R
Indikator finansijske atraktivnosti (proizvedene/
ustedene energije): 89 EUR/MWh

Indicator of financial attraction (produced/saved
energy):




Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

Sektor djelovanja:
Operatin sector:

Tabela broj:
Table number:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena redukcija emisije CO,
Estimated reduction of CO2 emission:

Procijena neophodnih sredstava za realizaciju
aktivnosti :
Estimation of necessary funds for realization of

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):
Indicator of financial attraction (produced/saved

= Budzet Opcine Zenica

= Budzeti Programa energetske efikasnosti

= |PA, CONCERTO, kreditne linije EBRD, EIB i KfW,

= GIZ, EEE/USAID, UNDP, Fond za zastitu okolisa

= FBiH

= Zenica Municipality budget

= Budgets of the energy efficiency programmes

= |PA, CONCERTO, credit lines EBRD, EIB i KfW,

= GIZ EEE/USAID, UNDP, Fund for environmental protection
= FBil

= Opcina Zenica

= Sluzba za komunalne poslove i ekologiju

= Razvojna agencija ZEDA

= Zenica Municipality

= Department for communal works and ecology
= ZEDA Development Agency

SEAP tim imenovan od strane Opcine
SEAP team named by the Municipality

LOKALNA PROIZVODNJA ELEKTRICNE ENERGIJE
LOCAL ELECTRICITY PRODUCTION

Hidroenergija
Hydropower

IZGRADNJA DVLJE MINI HIDROELEKTRANE
CONSTRUCTION OF TWO MINI HYDRO PLANTS

Projektom je predvideno iskoristavanje hidroenergetskog potencijala u
cjevovodima pitke vode za snabdijevanje grada Zenice. Predvidena je izgradnja
mini hidroelektrana Cajdras i Kasapovic¢i snage 485 kW i 200 kW.

With this project, exploitation of hydropower potential in pipes of drinking water for
supply the city of Zenica is envisaged. Also, the construction of two mini hydro plants

To exploit renewable energy sources
To reduce CO, emission

= Iskoristavanje obnovljivih izvora ener- =
gije .




Usluge savjetovanja
Consulting services

Tabela broj:
Table No:

27

Kratak opis/komentar:
Description of activity:

Opcina Zenica ¢e osnovati EE - info tacku u okviru agencije Zeda, a diji cilj
Ce biti da sva zainteresovana lica, od gradana do potencijalnih investitora,
mogu dobiti potrebne informacije i odgovore na pitanja u vezi
energetske efikasnosti i primjene obnovljivih izvora energije. U sklopu
info tacke dijelit ¢e se propagandni materijal, korisne brosure i uputstva,
prikazivati video sadrzaji, promovisati novi materijali i tehnologije, $to ¢e
sve postepeno doprinositi vecoj primjeni EE mjera i upotrebi OIE.

Zenica Municipality will establish EE — Info point in part of ZEDA Agency,
whose main objective will be sharing an information and answers about
energy efficiency and using of renewable energy sources to all interested
persons, form citizens to investitors. In scope of info point — promotion
material, useful brochures and manuals will be shared, video contains will
be demonstrated, new material and technology will be promoted. All these
activities will gradually contribute to the larger application of EE measures
and using renewable energy sources.

Ciljevi:
Objectives:

= Podizanje nivoa znanja u primjeni EE mjera i OIE

= Promjena ponasanja i usvajanje novih navika

= Primjena EE mjera od pocetne faze izgradnje zgrada

= Raising the level of knowledge in application of EE measures and RES
= Change of behaviour and adopting new habits

= Application of EE measures from starting stage in building of objects

Procijenjena usteda energije:
Estimated energy saving:

Nema izravnog utjecaja na smanjenje potrSnje energije, odnosno
povecanje koristenja OIE.

There is no direct influent on reducing of energy consumtion, or increasing of
using RES.

Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

01CO,

Procijenjeno vrijeme pocetka realizacije:
Estimated time of starting the realization of
activity:

2013.

Estimated time of finishing the realization of
activity:
Procijenjeno vrijeme zavrsetka realizacije:

2014.

Estimation of necessary funds for realization
of activity:
Procjena neophodnih sredstava za realizaciju:

20.000 EUR

Indikator finansijske atraktivnosti:
Indicator of financial attraction (produced/
saved energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

= Zenica Municipality budget
= Federal funds
= |nternational donors: UNDP, USAID, GIZ

Odgovorni za aktivnost:
Responsible for activity:

= Zenica Municipality
= ZEDA Agency

Odgovorni za monitoring:
Responsible for monitoring:

SEAP team named by the Municipality

Akcioni plan energetski odrzivog razvoja (SEAP) 1 4.0 Sustainable Energy Action Plan (SEAP)




Tabela broj:
Table No:

Naziv projekta/aktivnosti:
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena proizvodnja energije iz OIE:
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO,;:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije aktivnosti

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost :
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

Treninzi i obrazovanje
Trainings and education

OBRAZOVANJE | PROMJENA PONASANJA DJELATNIKA/KORISNIKA ZGRADA
U VLASNISTVU OPCINE ZENICA

EDUCATION AND CHANGE OF BEHAVIOR OF EMPLOYEES/USERS IN BUILDING IN
PROPERTY OF THE ZENICA MUNICIPALITY

Mjera obuhvaca cijeli niz obrazovnih aktivnosti koje se redovno provode:

= Organizacija obrazovnih radionica o na¢inima ustede energije;

= Izradaidistribucija obrazovnih materijala (letaka, brosura, postera, naljepnica, i
sl.);

= Organizacija tribina, i sli¢no.

Osim obrazovnih aktivnosti, u okviru ove mjere potrebno je uvestii poticajnu

shemu za $tednju energije (primjerice shema 50/50) u sklopu ¢ega dio finansijskih

sredstava od ostvarene ustede u energiji ostaje na raspolaganju pojedinoj

ustanovi u kojoj je usteda ostvarena.

This measure includes series of educational activities which will be regularly

implemented:

= Organization of educational workshops about ways of energy savings

= Creation and distribution of the educational material (leaflets, brochures, posters,
stickers, etc.)

= Organization of tribunes, and similar.

Besides educational activities, as a part of this measure, it is necessary to introduce

motivation scheme for energy saving (for example, scheme 50/50), in which scope

part of financial funds from energy saving will remain in disposal to the individual

institution in which energy saving is done.

= Podizanje svijesti djelatnika/korisnika
= Raising awareness of employees/users

= Opdinski budzet
= |PA, IEE program
= Municipality budget
= |PA, IEE programme

= Opcdina Zenica

= Opdinska sluzba za komunalne poslove i ekologiju

= Agencija Zeda - TechnoPark Zenica

= Opdinska sluzba za komunalne poslove i izgradnju MZ

= Zenica Municipality

= Municiaplity department for communal works and ecology

= ZEDA Agency — TechnoPark Zenica

= Municipality department for communal works and building MZ

SEAP tim imenovan od strane Opdcine
SEAP team named by the Municipality



Tabela broj:
Table number:

Naziv projekta/aktivnosti:
Title of the project/activity:

OBRAZOVANIJE | PROMOCIJA ENERGETSKE EFIKASNOSTI ZA GRADANE
EDUCATION AND PROMOTION OF ENERGY EFFICIENCY FOR CITIZENS

Opis aktivnosti:
Description of activity:

Svijest stanovnistva o potrebi Stednje je na niskom nivou. Projekti edukacije Sire
populacije se pokrecu u cilju informisanja stanovnistva o potrebi racionalnog
koristenja energije i mogu¢im mjerama stednje. Ovakvom vrstom promocije je
moguce ostvariti kontakte sa partnerima koji bi finansirali kampanju.

U okviru projekta, izmedju ostalog, definisale bi se ciljane grupe u cilju podizanja
svijesti o racionalnoj potrebi potrosnje energije te povecanju energetske
efikasnosti.

Ciljne grupe bi se precizno odredile (domacice, u¢enici, privrednici, penzioneri i
dr.) te definisali programi prema ciljanim grupama.

The citizen awareness about necessity of saving is on very low level. Educational
projects for wider population are started with main objective to inform the population
about necessity of rational energy using and possible savings measures. With such
kind of promotion, it is possible to accomplish contacts with partners which are
willing to finance a campaign. In scope of the project, betwean others, target groups
for raising the awareness about necessity of rational energy consumption and
increasing energy efficiency would be defined.

Target groups would be precisely determined (housewifes, students, bussinesmen,
pensioners and others), and the programmes according to the target groups would be
defined.

Ciljevi:
Objectives:

= |zgraditi svijest kod stanovniStva o energetskoj ucinkovitosti i ustedi energije
= Smanijiti potros$nju energije

* Smanjiti emisije CO, kroz ustede u koristenju energije u domacinstvima

= To build citizen awareness about energy efficiency and energy saving

= Toreduce energy consumption

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena proizvodnja ené?é.i.je iz OIE:
Estimated energy consumption from RES:

Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

= Opcdina Zenica -ZEDA

= Partner(i)

= NVO iz oblasti ekologije

= Zenica Municiaplity -ZEDA
= Partners

= NGO in scope of ecology

Odgovorni za aktivnost:
Responsible for activity:

= Opcdina Zenica -ZEDA

= Partner(i)

= NVO iz oblasti ekologije

= Zenica Municiaplity -ZEDA
= Partners

= NGO in scope of ecology

Odgovorni za monitoring:
Responsible for monitoring:

SEAP tim imenovan od strane Opcine
SEAP team named by the Municpality




Tabela broj:
Table No:

Naziv projekta/aktivnosti:
Title of the project/activity:

Opis aktivnosti:
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

Procuenjena proi.z“\./.odnja e.;{érgije iz"(.j.IE:
Estimated energy consumption from RES:

“Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrietka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju

aktivnosti:

Estimation of necessary funds for realization of
ILVIY: oo

Indikator finansijske atraktivnosti (proizvedene/

ustedene energije):

Indicator of financial attraction (produced/saved

energy):

EDUKACIJA | PROMOCIJA EKOLOSKE VOZNJE
EDUCATION AND PROMOTION OF ECO DRIVING

Jedna je od najjeftinijih mjeraza provodenje politike energetske efikasnosti

u saobracaju. Danas ve¢ mozemo redi da je zastarjela gradacija prioriteta u

cestovnom saobracaju transformirana u savremeniju filozofiju promisljanja:

= sigurnosti cestovnog saobracaja,

= ekonomske dimenzije saobracaja (Stednja goriva, racionalna voznja) i

= ekologije (zastita okoline).

U zemljama Evropske unije do danas je provedeno niz sli¢nih uspjednih projekata

poput TREATISE, FLEAT , ECODRIVEN te ECOWILL projekta. Aktivnosti na

provodenju projekta su:

= Qdrzavanje radionica na temu eko voznje

= Ekoloski prihvatljiv nacin voznje kao sastavni dio osposobljavanja vozaca to-
kom ispita

= Pruzanje informacija vozacima kako ekoloski voziti

= Promocija eko voznje i sl.

This is one of the chepeast measures for implementation of the energy efficienc policy

in traffic. Today we can say that old fashioned gradation of priorities road traffic is

transformed into the moder philosophy of thinking:

* Road traffic safety,

= Economic traffic dimension (fuel saving, rational driving) and

= Ecology (enviromental protection)

In EU countries, till today, series of succesful projects such us TREATISE,

FLEAT , ECODRIVEN and ECOWILL were implemented. Activities of project

implementation are:

= Workshops on the subject of eco-driving

= Ecological acceptable way of driving as integral part of driver education during the
test,

= Providing information about how to drive ecologicaly

= Promotion of eco-driving

= Smanjenje emisije CO,,

= Racionalnija vozZnja, Stednja (ekonomska dimenzija saobracaja),
= Sigurnost cestovnog saobracaja

= Toreduce CO, emission,

= More rational driving, saving (economic traffic dimension),

= Road traffic safety




Izvori sredstava za provedbu:
Sources of funds for implementation:

Odgovorni za aktivnost:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

Tabela broj:
Table number:

Naziv projekta /aktivnosti:
Title of the project/activity:

Opis aktivnosti
Description of activity:

Ciljevi:
Objectives:

Procijenjena usteda energije:
Estimated energy saving:

“Procijenjena redukcija emisije CO.:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije:
Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju:

Estimation of necessary funds for realization of
LS,

Indikator finansijske atraktivnosti:

Indicator of financial attraction (produced/saved
L)

Izvor sredstava za realizaciju:
Sources of funds for implementation:

Odgovorni za realizaciju:
Responsible for activity:

Odgovorni za monitoring:
Responsible for monitoring:

= Budzet Opcine Zenica = Zenica Municipality budget

= Budzeti Programa energetske efika- =  Budgets of energy efficiency program-
snosti mes

= |PA, CONCERTO, GIZ, EEE/USAID, = [PA, CONCERTO, GlZ, EEE/USAID,
UNDP UNDP

= Fond za zastitu okolisa FBiH Op¢ina =  Fund forenviromental protection FBiH

......... ZA L
= Opdina Zenica = Municipality of Zenica

Department for communal works, bu-
ilding and mjesne communities works
JKP Saobracaj i komunikacije - Zenica
d.o.o. Zenica

TUZAMK Car schools

=  Sluzba za komunalne poslove, iz- =
gradnju i poslove mjesnih zajednica

= JKP Saobracaj i komunikacije - Zenica =
d.o.o. Zenica

=  TUZAMK Auto $kole .

SEAP tim imenovan od strane Opdcine
SEAP team named by the Municipality

Jacanje svijesti i lokalno umrezavanje
Awareness strenghteningand local networking

KONTINUIRANO INFORMISANJE POTROSACA O NACINIMA ENERGETSKIH
USTEDA | DRUGIM ENERGETSKIM INFORMACIJAMA

CONTINUOUS INFORMING THE CITIZENS ABOUT WAYS OF ENERGY SAVING AND
OTHER ENERGY INFORMATIONS

Na poledini racuna informisati potrosace elektri¢ne energije i vode o nacinima
energetskih usteda i drugih usteda $to ¢e dovesti do promjene ponasanja i
primjene mjera ustede. Na postanskom i informativnom materijalu opcine
Stampati kratku parolu koja ¢e prenijeti poruku o EE i OIE gradanima.

Moguce usede: 1% u sektoru zgradarstva

On the back of the bill inform the comsumers of electricity and water about ways of
energy saving and other savings, which will bring to the behavior change and using of
saving measures. On the Municipality post and info material print short slogan which
will bring the massage about EE and RES to the citizens.

Possible savings: 1% in building sector.

= Podizanje javne svijesti gradana
= Toraise public awareness of citizens

Primjena ove mjere ne zahtijeva dodatna novcana sredstva.
Application of this measure do not require additional financial funds

= Kabinet Nacelnika

= SEAP tim imenovan od strane Opcine
= Mayor Cabinet

= SEAPteam named by the Municipality

SEAP tim imenovan od strane Op¢ine
SEAP team named by the Municipality



Tabela broj:
Table number:

Naziv projekta/aktivnosti:
Title of the project/activity:

KAMPANJA JEDAN DAN BEZ AUTOMOBILA
ONE DAY WITHOUT CARS CAMAPIGN

Opis aktivnosti:
Description of activity:

Kampanja jedan dan godisnje bez automobila u kojoj se vozaci poticu da jedan
dan ostave svoje automobile kod kuce a zauzvrat, dobivaju jeftiniju kartu u
javnom prijevozu, popust za kulturne i sportske aktivnosti, popust u trgovinama
ili trgovackim centrima.

Moze se pretpostaviti da prosjec¢no vozilo u dnevnom gradskom ciklusu potrosi u
prosjeku 2 litra goriva. Ukoliko bi u akciji sudjelovalo 3000 vozila, dnevna usteda
bi iznosila 6000 litara goriva (12000 I/god. uz omjer 60 dizel/40 benzin)
Campaign one day without cars, is campaign in which drivers are motivated to leave
their cars at home one day, and in return they get a cheaper tickets in public transport,
discount for cultural and sports activities, discount in trades and trade centers. It is
assumed that average vehicle in daily city cycle consumes about 2 leters of fuel.

Ifin this action about 3000 cars would take a part, daily saving would be about 6000
leters of fuel (12000 I/per year with proportion of 60 diesel/40 gasoline).

Ciljevi:
Objectives:

= Podizanje svijesti gradana
= Toraise awareness of citizens

Procijenjena usteda energije:
Estimated energy saving:

Procijenjena redukcija emisije CO,;:
Estimated reduction of CO2 emission:

Procijenjeno vrijeme pocetka realizacije aktivnosti:

Estimated time of starting the realization of activity:

Procijenjeno vrijeme zavrsetka realizacije
aktivnosti:

Estimated time of finishing the realization of activity:

Procjena neophodnih sredstava za realizaciju
aktivnosti:

Estimation of necessary funds for realization of
activity:

Indikator finansijske atraktivnosti (proizvedene/
ustedene energije):

Indicator of financial attraction (produced/saved
energy):

Izvori sredstava za provedbu:
Sources of funds for implementation:

= Budzet Opcine Zenica

= EE program

= Zenica Municipality budget
= EE programme

Odgovorni za aktivnost:
Responsible for activity:

= Opcina Zenica

= Sluzba za komunalne poslove i ekologiju

= JP Zenicatrans prevoz putnika

= Razvojna agencija ZEDA

= Zenica Municipality

= Department for communal works and ecology
= JP Zenicatrans prevoz putnika

= ZEDA Development Agency

Odgovorni za monitoring:
Responsible for monitoring:

SEAP tim imenovan od strane Op¢ine
SEAP team named by the Municipality
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IZVORI FINANSIRANJA

9.1. BUDZET OPCINE ZENICA

Finansiranje predvidenih aktivnosti iz ovog Akcionog
plana osigurat ¢e se jednim dijelom iz vlastitih sred-
stava, odnosno sredstava koja se planiraju u Budzetu
Opcine Zenica, a drugim dijelom iz budZeta organiza-
cija, institucija i nadleznih ministarstava. Budzet Opci-
ne Zenica predstavlja jedan od izvora za finansiranje
projekata energetske efikasnosti na podrucju Zenice.
Budzet je dokument kojim se utvrduje plan finansij-
skih aktivnosti budzetskih korisnika, koji obuhvata
projekciju iznosa prihoda i priliva i utvrdenog iznosa
rashoda i izdataka grada za period od jedne fiskalne
godine. Budzet Op¢ine Zenica za odredenu fiskalnu
godinu donosi Opcinsko vijece Zenica. Budzet se sa-
stoji od prihoda i rashoda tekuce fiskalne godine. U
budzetske prihode svrstavaju se porezni prihodi (pri-
hodi od indirektnih poreza, porez na dohodak, porez
na promet nepokretnosti, porez na imovinu), nepo-
rezni prihodi i ostali prihodi. Znac¢ajan dio prihoda iz
BudZeta Opcine Zenica (35% do 40% ukupnog Budze-
ta grada Zenica) se izdvaja za kapitalne projekte i pro-
jekte izgradnje i obnove komunalne infrastrukture.

Osim sredstva za finansiranje projekata energetske
efikasnosti iz budzeta, jedinice lokalne samouprave
u BiH u moguc¢nosti su koristiti i kreditna sredstva iz
dostupnih izvora na trzistu kapitala, odnosno putem
programa finansiranja postojecih finansijskih institu-
cija u Bosnii Hercegovini.

Znacajan izvor finansiranja kapitalnih projekata Op-
¢ina Zenica ostvaruje od visih nivoa vlasti (Federacije
BiH i Zeni¢ko-dobojskog kantona).

FUNDING SOURCES

9.1. ZENICA MUNICIPALITY BUDGET

Funding of the planned activities from this Action
Plan will be secured, partly from own funds, or funds
which are planned in the Zenica Municipality Budget,
and partly from funds from organizations, institutions
and official ministries budgets. Zenica Municipali-
ty Budget represents one of the sources for funding
energy efficiency projects on the territory of Zenica.
Budget is a document with which the plan of financial
activities of budget users is established, and it inclu-
des projection of the incomes and inflows and expen-
ditures and outflows of the Municipality for period of
one fiscal year. Zenica Municipality Budget for current
fiscal year is adopted by the Zenica Municipality Co-
uncil. Budget consists of incomes and expenditures
for the current fiscal year. Budget incomes include in-
comes from taxes (incomes from indirect taxes, inco-
me tax, turnover of the real property tax, wealth tax),
untaxed incomes and other incomes. Significant part
of the Zenica Municipality Budget incomes (35 - 45%
of the total budget) is oriented on capital projects and
projects of construction and reconstruction of the
communal infrastructure.

Besides funds for funding energy efficiency projects,
units of local government in BH have a possibility to
use credit funds from available sources on capital mar-
ket, or through the funding programmes of existing
financial institutions in Bosnia and Herzegovina.

Significant funding source for capital projects, Zenica
Municipality has from higher government levels (Fe-
deration BH, Zenica — Doboj Canton).

Akcioni plan energetski odrzivog razvoja (SEAP) 147 Sustainable Energy Action Plan (SEAP)




9.2. FOND ZA ZASTITU OKOLISA FEDERACIJE
BOSNE | HERCEGOVINE

Na nivou Federacije Bosne i Hercegovine uspostavljen
je fond za zastitu okolisa. Sredstva iz fonda se mogu
koristiti za ublazavanje klimatskih promjena i zastitu
ozonskog omotaca, saniranje, poticanje izbjegavanja
i smanjivanja. (?) Sredstva se osiguravaju i iz naknada
zagadivaca okolisa, naknada korisnika okolisa, poseb-
ne naknade za okoli$ koja se placa pri svakoj registra-
ciji motornih vozila, sredstava ostvarenih na osnovu
bileteralne i multilateralne saradnje, te saradnje u ze-
mlji na zajedni¢kim programima, projektima i sli¢nim
aktivnostima u oblasti zastite okolisa.

Sredstva iz Fonda za zastitu okolisa koriste se za fi-
nansiranje zastite okolisa, i to za zastitu, ocuvanje i
poboljsanje kvaliteta zraka, tla, vode i mora, te ubla-
Zavanje nastanka otpada, obradu otpada, zastitu i
ocCuvanje bioloske i pejzazne raznovrsnosti, provo-
denju energetskih programa, provodenju programa
razminiranja, unaprjedenju i izgradnji infrastrukture
za zastitu okolisa, poboljsanje, pracenje i ocjenjiva-
nje stanja okolisa, podrzavanje ekonomskog razvoja,
poticanje istrazivanja, razvojnih studija, programa
porojekata i dr.

9.3. ESCO MODEL OPCINE ZENICA

ESCO je skracenica od Energy Service Company i
predstavlja genericko ime koncepta na trzistu usluga
na podrucju energetike. ESCO model obuhvaca ra-
zvoj, izvedbu i financiranje projekata s ciljem pobolj-
sanja energetske efikasnosti i smanjenja troskova za
pogon i odrzavanje. Cilj svakog projekta je smanjenje
troska za energiju i odrzavanje ugradnjom nove efi-
kasnije opreme, ¢ime se osigurava otplata investicije
kroz ostvarene ustede u razdoblju od nekoliko godi-
na, ovisno o klijentu i projektu.

Korisnici ESCO usluge mogu biti privatna i javna po-
duzeda, ustanove i jedinice lokalne samouprave.

Tokom otplate investicije za energetsku efikasnost,
klijent placa jednak iznos za troskove energije kao pri-
je provedbe projekta koji se dijeli na stvarni (smanje-
ni) trodak za energiju te trosak za otplatu investicije.
Nakon otplate investicije, ESCO tvrtka izlazi iz projekta
i sve pogodnosti predaje klijentu. Svi projekti su po-
sebno prilagodeni klijentu te je moguce i prosirenje
projekta uklju¢enjem novih mjera energetske ucin-

9.2. FUND FOR ENVIROMENTAL PROTECTION
FBIH

The fund for environmental protection is established
on the level of Federation Bosnia and Herzegovina.
Funds from this fund can be used for reducing climate
changes and protection from ozone Layer, rehabilita-
tion, and avoiding. Funds are provided from charges
from environment polluters, charges from environ-
ment users, special charges which are paid during the
registration of motor vehicles, funds provided on the
base of bilateral and multibilateral cooperation, and
cooperation in the country on common programmes,
projects and similar activites in scope of environmen-
tal protection.

Funds from this fund are used for funding environmen-
tal protection, especially for protectionand improving
of air quality, ground, water and sea, for reducing waste
materials, waste treatment, protection and taking care
of biological and landscape diversity, implementation
of energy programmes, implementation of the demi-
ning programmes, improving and building infrastru-
cture for environmental protection, improving, moni-
toring and evaluation of the environmental situation,
supporting economic development, motivating in
implementation of researching, development studies,
programmes, projects and etc.

9.3. ZENICA MUNICIPALITY ESCO MODEL

ESCO is abbreviation from Energy Service Company
and represents generic name of the concept on mar-
ket of services in scope of energy. ESCO model inc-
ludes development, implementation and funding
of the projects in order to improve energy efficiency
and reducing costs for facilities and maintenance. The
main purpose of every project is reducing the costs
for energy and maintenance of new more efficient
equipment, by which payment of investment is en-
sured, through the realized saves in period of few ye-
ars, depends on client and project.

Users of ESCO service can be public and private com-
panies, institutions and units of local government.

During the payment of investment for energy efficien-
cy, client pays equal amount for energy costs like befo-
re project implementation, and this cost is separated to
real (reduced) cost for energy and cost for investment
payment. After the payment of investment, ESCO Com-
pany leaves project and all advantages gives to the
client. All projects are specially adjusted to the client
and it is possible to expand the project by including
new energy efficiency measures with appropriate divi-



kovitosti uz odgovarajucu podjelu investicije. Na taj
nacin klijent je u moguénosti modernizirati opremu
bez rizika ulaganja, bududi da rizik ostvarenja usteda
mozZe preuzeti ESCO tvrtka. Uz to, nakon otplate inve-
sticije, klijent ostvaruje pozitivhe novéane tokove u
razdoblju otplate i dugoro¢nih usteda.

9.4. RAZVOJNA BANKA FBIH

Razvojna banka Federacije BiH posjeduje kreditnu li-
niju za kreditiranje nabavke stalnih sredstava, kao i za
izravno kreditiranje preduzeca koja se bave proizvod-
njom i uslugama.

Za kreditnu liniju za kreditiranje nabavke stalnih sred-
stava, krediti se dodjeljuju na period do 7 godina, uz
grace period do 12 mjeseci, a kamatna stopa je 5,00%
na godidnjem nivou.

Druga kreditna linija moze se koristiti za direktno kre-
ditiranje poduzeca koja se bave proizvodnjom i uslu-
gama, sa kamatnom stopom od 5,45%, za iznos kredi-
ta do 100.000 KM i rokom otplate 7 godina.

Dostupne kreditne linije za finansiranje projekata
energetske efikasnosti:

1. Kreditna linija za energetsku efikasnost - EBRD
program finansiranja odrzivih energija za Zapad-
ni Balkan realizuje se preko Raiffeisen banke DD
Sarajevo i UniCredit banke DD Sarajevo i ima u
planu finansirati slijedece projekte:
= Projekti za energetsku efikasnost u industriji;
= Projekti za energetsku efikasnost zgrada;
» Projekti za obnovljivu energiju;
= Projekti malih hidrocentrala (do 2 MW) ili ma-

nje farme vjetrenjaca.

2. KfW -kreditna linija za energetsku efikasnost-Re-

alizuje se preko Raiffeisen banke DD Sarajevo

Namjena ove kreditne linije je finansiranje projeka-
ta energetske efikasnosti i projekata koji generisu
energetske ustede, te promocija efikasnog koristenja
energije u Bosni i Hercegovini na odrziv i efikasan na-
¢in. Korisnici kreditne linije mogu biti javna preduze-
¢a i ustanove, mala i srednja preduzeda, privatna lica i
domadinstva.

Osnovni uvjeti kreditne linije su: iznos kredita kraj-
njem korisniku se kre¢e od 3.000 KM do 195.000 KM,
sa grace periodom do 6 mjeseci, rok otplate kredita je
do 60 mjeseci, Sto ukljucuje i grace period.

Iz ove kreditne linije mogu se finansirati elektro apara-
ti i klima uredaji sa EU energetskom naljepnicom, to-
plotna izolacija zgrada - zidova, tavanica, vrata i pro-
zora, zamjena direktnih elektri¢nih grijalica sistemima

sion of investment. In that way, client has a possibility
to modernize equipment without risk of investment,
because risk of achieving the savings can be taken by
the ESCO Company. Also, after the payment of inves-
tment, client can secure positive cash flows in the peri-
od of payment and long term savings.

9.4. DEVELOPMENT BANK OF FBH

Development bank of Federation of BH has a credit
line for lending the purchase of fixed assets, as well
as for direct lending for companies in scope of produ-
cing and services.

For credit line for lending the purchase of fixed as-
sets, loans can be given on the period of 7 years,
with grace period of 12 months, and annual interest
rate of 5,00 %.

Second credit line can be used for direct lending of
companies in scope of producing and services, with
interest rate of 5,45 %, for loans up to the amount of
100.000 KM and payment period of 7 years.

Available credit lines for funding energy efficiency
projects:

1. Credit line for energy efficiency - EBRD program-
me for funding sustainable energies for West Bal-
kan is realized by the Raiffeisen banke DD Sara-
jevo and UniCredit banke DD Sarajevo and has a
intention to fund the following projects:
= Projects for energy efficiency in industry;

» Projects for energy efficiency in buildings;

= Projects for renewable energy;

= Project of small hydro plants (up to 2 MW) or
small farm of windmills.

2. KfW - credit line for energy efficiency - realized
by the Raiffeisen banke DD Sarajevo

The purpose of this credit line is funding energy effi-
ciency projects and projects which originate energy
saves, as well as promotion of more efficient energy
using in Bosnia and Herzegovina on sustainable and
efficient way. Users of this credit line can be public
companies, small and medium companies, private
companies and households.

Main conditions of this credit line are: amount of cre-
dit to the end user is within 3.000 and 195.000 KM,
with grace period of 6 months, payment period is up
to the 60 months, and includes grace period as well.

From this credit line following can be funded home
appliances and air conditions with EU energy sticker,
thermal building isolation - walls, attics, doors and



centralnog grijanja, zamjena starih kotlova novim
kondezacionim kotlovima (na prirodni gas), ugradnja
termostatskih ventila na radijatorima, zamjena starih
pumpi za sisteme centralnog grijanja novim elektron-
ski regulisanim pumpama, zamjena starih sistema gri-
janaja priklju¢ivanjem na gradsko centralno grijanje,
zamjena starih kotlova novim kotlovima (na drvene
palete), sistemi rasvjete, solarni sistem grijanja za to-
plu sanitarnu vodu, kao i svi drugi projekti kojima se
ostvaruje usteda energije od najmanje 20%.

9.5. USAID - FOND ZA FINANSIRANJE
PILOT PROJEKATA IZ OBLASTI ENERGETSKE
EFIKASNOSTI

USAID projekat pod nazivom 3E ima za cilj implemen-
taciju 10 projekata u BiH. U op¢inama gdje se budu
realizovali projekti odrzavat ¢e se seminari i obuke o
energetskoj efikasnosti.

Mjere energetske efikasnosti koje ¢e 3E implementira-
ti se odnose na slijedece:

= poboljsanje vanjskog omotaca zgrade;

= poboljsanje efikasnosti postrojenja za grijanje/
hladenje, sistema distribucije i bojlera za domacdin-
stva;

= poboljsanje mehani¢ke opreme za klimatizaciju,
grijanje i hladenje (KGH);

= poboljsanje rasvjete;

= koristenje obnovljivih izvora energije;

= uvodenje sistema upravljanja energijom - koncept
pametnih zgrada.

Prijedlog pilot-projekata mogu podnositi i privatni i

javni sektor.

9.6. OTVORENI REGIONALNI FOND ZA
JUGOISTOCNU EVROPU - GIZ ORF

GIZ projekti su ¢esto orijentisani prema ostvarivanju
tehnickih preduvjeta u jedinicama lokalne samou-
prave da same prijavljuju projekte prema EU fondo-
vima ili da to rade u partnerstvu sa drugim lokalnim
samoupravama. Regionalni fond nudi klasi¢ne in-
strumente tehnicke saradnje, kao $to su: savjetova-
nje, izgradnja mreze, upravljanje znanjem i trening,
a u cilju povecanja znanja i iskustva da bi se stvorila
pozitivna konkurencija medu zemljama. Svojim ra-
dom zeli stvoriti i povecati prekograni¢nu saradnju,
povezati ve¢ postojeca znanja, iskustava i kapacite-
te zemalja u regiji te stvoriti pozitivhu konkurenciju
medu zemljama.

systems of district heating, replacement of old boilers
with new condensation boilers (on natural gas), mo-
unting thermostatic ventils on radiators, replacement
of old pumps for central heating system with new
electric regulated pumps, replacement of old heating
systems by connection on city central heating, repla-
cement of old boilers by new (on wood pallets), light-
ning systems, solar heating system for warm sanitary
water, as well as other projects with which energy sa-
ving of at least 20% can be realized.

9.5. USAID - FUND FOR FUNDING THE PILOT
PROJECTS IN SCOPE OF ENERGY EFFICIENCY
USAID

USAID project called 3E has a goal to implement 10
projects in BH. In Municipalities where the projects
will be implemented, seminars and training will be
held.

Energy efficiency measures which will be implemen-
ted through the 3E are related with the following:

= improving of building facade;

= improving of efficiency of facilities for heating/co-
oling, distribution systems and boilers for house-
holds;

= improving of mechanical equipment for climatiza-
tion, heating and cooling (KGH)

= improving of lightening;

= using of renewable energy sources;

= Introducing the systems of energy management —
concept of smart buildings.

Private and public sector can also make a proposal of

pilot projects.

9.6. OPENED REGIONAL FUND FOR
SOUTH EAST EUROPE

GIZ projects are often focused on achievement of
technical preconditions in units of local government
to apply projects toward the EU funds by theirselves,
or to do that in partnership with other local govern-
ments. Regional fund offers classical instruments for
technical cooperation, such as: consulting, network
building, knowledge management and trainings, in
order to increase the knowledge and experiences to
create positive competitiveness between countries.
With its work, this fund wants to create and increase
over border cooperation, to connect already existing
knowledes, experiences and capacities of countries
in the region and to create positive competitiveness
between countries.



Na projektima partneri mogu biti iz javnog, civilnog i
privatnog sektora u zemljama jugoisto¢ne Europe - iz
Albanije, Bosne i Hercegovine, Hrvatske, Makedonije,
Crne Gore, Srbije, Kosova, a do neke mjere, takoder, i
iz Bugarske i Rumunije. Partneri mogu razviti i imple-
mentirati projektne prijedloge zajedno s Fondom. Pri-
jedlozi moraju ukljucivati nekoliko zemalja i rezultati
se moraju modi prenijeti na druge zemlje u regiji. Na-
dalje, ovi projekti pridonose harmonizaciji sa EU: pru-
zanjem podrske za proces stabilizacije i pridruZivanja,
ili kroz provedbu pravne stecevine.

U sklopu Otvorenog regionalnog fonda za Jugoistoc¢-
nu Evropu djeluju Cetiri fonda koji odreduju tematski
kontekst za mjere:

= QOtvoreniregionalni fond za vanjsku trgovinu Jugo-
istoCne Europe;

= Otvoreni regionalni fond za modernizaciju usluga
opcina Jugoisto¢ne Europe;

= Otvoreniregionalni fond za pravni oblik Jugoistoc-
ne Europe;

= Otvoreni regionalni fond za energetsku ucinkovitost
i obnovljive izvore energije za Jugoistocnu Europu.

Cilj Otvorenog regionalnog fonda za energetsku
ucinkovitost i obnovljive izvore energije Jugoistocne
Europe je finansiranje projekata za sigurno snabdije-
vanje energijom Jugoisto¢ne Europe kroz ucinkoviti-
ju potrodnju energije i rastuc¢u upotrebu obnovljivih
izvora energije. Uslov za pristupanje Otvorenom re-
gionalnom fondu za energetsku ucinkovitost i ob-
novljive izvore energije za Jugoisto¢nu Europu je da
su partneri na projektu iz najmanje 3 drzave. Partneri
moraju sudjelovati u jednakim iznosima na projektu.
Projekti obi¢no traju 2-3 godine. Fond sudjeluje finan-
sijski u projektu u iznosu od 100.000 - 400.000 EUR il
pruzanjem usluga (izrada studija, koncepata, razrada
ciljeva, izrada strategija).

9.7. PROGRAMI | INSTRUMENTI
PREDPRISTUPNE POMOCI

Sredstva Euvropske unije dostupna su kroz razli-
Cite programe predpridstupne pomoci. Program
predpristupne pomodi je definisan za svaku zemlju
i usaglasava se sa Evropskom komisijom, dok su pro-
grami Evropske unije namijenjeni svim ¢lanicama
EU koji na osnovu Memoranduma o razumijevanju
pristupaju programu te za sudjelovanje placaju ¢la-
narinu.

Partners in projects can be from public, social and pri-
vate sectors in south east Europe countries — Albania,
Bosnia and Herzegovina, Croatia, Macedonia, Monte-
negro, Serbia, Kosovo, as well as Bulgaria and Romania.
Partners can develop and implement project proposals
together with the Fund. Proposals have to include seve-
ral countries and results have to be carried to the other
countries in the region. Further, these projects contri-
bute to the harmonization with EU: by providing the su-
pport in process of stabilization and joining, or through
the implementation of legal acquisitition.

In scope of Opened regional fund for South east Eu-
rope perform four funds which determine thematic
context for measures:

= Opened regional fund for external trade of Sout-
heast Europe;

= Opened regional fund for modernization of Muni-
cipality services of Southeast Europe;

= Opened regional fund for legal frame of Southeast
Europe;

= Opened regional fund for energy efficiency and re-
newable energy sources of Southeast Europe.

The main objective of Opened regional fund for ener-
gy efficiency and renewable energy sources of So-
utheast Europe is funding projects for safe energy
supply of Southeast Europe through more efficient
energy consumption and increased consumption
of the renewable energy sources. Condition for ac-
cessing to the Opened regional fund for energy effi-
ciency and renewable energy sources for Southeast
Europe is that partners in project are from at least 3
countries. Partners have to participate in project with
equal amounts. Usually, projects last 2-3 years. Fund
participates in the project with amount of 100.000 -
400.000 EUR or with providing services (studies ela-
boration, objectives elaboration, creation of strategy).

9.7. PROGRAMMES AND INSTRUMENTS OF PRE -
ACCESSION SUPPORT

European Union funds are available through the di-
fferent programmes of pre — accession support. Pro-
gramme of pre —accession support is defined for every
country and is reconcilated with European Commissi-
on, while European Union programmes are available
to the all EU members, which based on Memorandum
about understanding access to the programme, and
for their participation pay a due.



Trenutno postoje tri glavna programa kojima Bosna i
Hercegovina ima pristup, a to su:

= Instrument predpristupne pomoci — IPA, na snazi
od 2007. godine;

= Pomoc iz programa IPA;

= |PA-CBC - prekograni¢na saradnja.

9.8. TRANSNACIONALNI PROGRAM
JUGOISTOCNA EVROPA (SEE)

Transnacionalni program za jugoisto¢nu Europu
i Mediteran se finansira iz evropskog fonda za re-
gionalni razvoj. Uc¢esSce drzava koje nisu ¢lanice EU
finansirat ¢e se iz IPA predpritupnog fonda i Europ-
skog programa za susjedstvo. Programsko podruc¢-
je obuhvata 16 europskih zemalja medu kojima je i
Bosna i Hercegovina. Program je namjenjen nepro-
fitnim organizacijama i institucijama koje zele radi-
ti na prekogranic¢ni projektima sa najmanje jednim
prekograni¢nim partnerom.

Transnacionalni program obuhvata sljedece:

= Olak3avanje inovacija i poduzetnistva

= Zastita i poboljsanje okolisa

= Poboljsanje pristupacnosti

= razvoj transnacionalne sinergije za odrzivi razvoj
podrudja.

9.9. TWINNING PROGRAM EVROPSKE UNIJE

U projektima TWINNING programa se pruza tehnicka
i administrativna pomo¢, $to ima za rezultat izgrad-
nju dugoro¢nih odnosa izmedu postojecih i buducih
drzavnih ¢lanica. TWINNING program podrazumijeva
slanje eksperata iz EU, koji se nazivaju stalni savjetnici,
zemljama koje pristupaju EU, zemljama kandidatima
i zemljama potencijalnim kandidatima, za konkretne
projekte.

9.10. PROGRAMI EVROPSKE ZAJEDNICE

Osnovu za pristupanje Bosne i Hercegovine zajedni-
ci ¢ini Okvirni sporazum izmedu Evropske zajednice i
BiH o op¢im nacelima sudjelovanja BiH u programima
zajednice.

Cilj programa je pruzanje podrske politikama EU,
te unaprjedenje saradnje izmedu drzava ¢lanica EU
i njenih gradana u oblastima: kulture, nauke, tran-
sporta, zastite okoline, energije, obrazovanja, zdrav-

Currently, there are three main programmes, which are
available to the Bosnia and Herzegovina, and they are:

= |nstrument for pre - accession support - IPA, in
effect from 2007

= Support from IPA programme;

= |PA - CBC - over border cooperation.

9.8. TRANSNATIONAL PROGRAMME SOUTHEAST
EUROPE TRANSNACIONALNI

Transnational programme for Southeast Europe and
Mediterranean is funded from European fund for re-
gional development. Participation of countries whi-
ch are not a EU members will be funded from IPA
pre-accession fund and European programme for
neighborhood. Programme includes 16 European co-
untries, Bosnia and Herzegovina is also among them.
Programme is intended to the nonprofit organizati-
ons and institutions which are willing to work in over
border projects with at least one over border partner.

Transnational programme includes the following:

= facilitation of innovation and entrepreneurship

= environmental protection and improving

= accessibility improving

= development of transnational sin energy for area
sustainable development

9.9. EUROPEAN UNION TWINNING PROGRAMME

In TWINNING programme projects technical and ad-
ministrative help is provided, which for result has a
building longterm relationships between existing and
future countries members. TWINNING programme re-
presents sending experts from EU, called permanent
consultants, to the countries which access to the EU,
to the candidate countries and potential candidate
countries, for concrete projects.

9.10. EUROPEAN COMMUNITY PROGRAMMES

Base for Bosnia and Herzegovina accession to the
Community is Frame agreement between European
Community and BH about general principles of BH
participation in Community programmes.

Purpose of this programme is providing a support
to the EU policies, improving cooperation between
countries EU members and their citizens in scope of:
culture, science, transport, enviromental protection,



stva, potrosacke politike, pravosuda, fiskalne i carin-
ske politike.

U ovom trenutku Bosna i Hercegovina moze aplicirati
projekte prema programima FP 7 i programu Kultu-
ra. U pripremi su aktivnosti za pristupanje i programu
Europa za gradane, kao i programu PoduzetniStva za
inovacije. Na razmatranju su aktivnosti pristupanja
programu zajednice Media, kao i programu Inteligen-
tna energija za Evropu (IEE).

9.11. SEDMI OKVIRNI PROGRAM ZA
ISTRAZIVANJE, TEHNOLOSKI RAZVOJ 1 OGLEDNE
AKTIVNOSTI-FP7

Sedmi okvirni program traje sedam godina i to od
2007. do 2013. godine i isti se odnosi na oblast istra-
Zivanja i tehnoloskog razvoja. Korisnici projekta su:
univerziteti, istrazivacki centri, institiuti, mala i sred-
nja preduzeca, javna administracija, pojedinci koji se
bave istrazivackim radom.

U sklopu FP 7 programa pokrenuta je posebna inicija-
tiva pod nazivom CENCERTO koja ima za cilj poticanje
lokalnih zajednica u provedbi aktivnosti za povecanje
energetske efikasnosti i koristenju obnovljivih izvora
energije. U sklopu ove inicijative podupire se razvoj
novih i inovativnih tehnickih rjeSenja za energetski
odrziv razvoj lokalnih zajednica. Bosna i Hercegovina
u ovom trenutku nije u moguénosti koristiti sredstva
iz ovog programa.

9.12. OKVIRNI PROGRAM ZA KONKURENTNOST |
INOVACIJE (CIP)

CIP program za konkurentnost i inovacije obuhvata 3
podprogramaii to:

1.  Program za poduzetnistvo i inovacije (EIP) -
Program podrzava ja¢anje malih i srednjih pre-
duzeca;

2. Integralna energija za Evropu Il (IEE) - Program
podrzava aktivnosti energetske efikasnosti, ob-
novljive izvore energije, te uskladivanje sa za-
konskom okvirom iz oblasti energije;

3. Program podrske politike u oblasti informacij-
skih i komunikacijskih tehnologija (ICT PSP).

Ucesnici u projektu moraju biti pravne osobe, javne ili
privatne te medunarodne organizacije sa sjediStem u
jednoj od zemalja ¢lanica EU, zemljama EFTA-e i Bosni
i Hercegovini.

energy, education, consumer policy, jurisdiction, fis-
cal and customs policy.

In this moment Bosnia and Herzegovina can apply
projects toward the FP 7 programmes and culture
programmes. Activities for accession to the program-
me Europe for citizens, and programme Entreprene-
urship for innovation, are in preparation process. Acti-
vities for accession to the programme Media Commu-
nity, and programme intelligent energy for Europe
(IEE), are in the consideration process.

9.11. SEVENth FRAMEWORK PROGRAMME FOR
RESEARCHING, TECHNOLOGICAL DEVELOPMENT
AND EXPERIMENTAL ACTIVITIES

Seventh framework programme lasts seven years,
from 2007 to 2013 and is related to researching and
technological development. The main users of this
project are: universities, researching centers, insti-
tutes, SME, public administration, individuals related
to researching activities.

As a part of FP 7, special initiative called CENCERTO,
which for its main goal has motivating local commu-
nities in implementation of activities for increasing
energy efficiency and using renewable energy sour-
ces, has launched. Within this initiative, development
of new and innovative technical solutions for energy
sustainable development of local communities is su-
pported. In this momment, Bosnia and Herzegovina
cannot use funds from this programme.

9.12. FRAMEWORK PROGRAMME FOR
COMPETITIVENESS AND INNOVATIONS (CIP)
OKVIRNI

CIP programme for competitiveness and innovations
includes 3 subprogrammes:

1. Programme for entrepreneurship and innovati-
ons (EIP) - Programme supports strengthening
of SME;

2. Integral energy for Europe Il (IEE) — Programme
supports energy efficiency and renewable ener-
gy sources activities, as well as harmonization
with legal framework in scope of energy;

3. Programme of support in scope of information
and communication technologies (ICT PSP).
Participants in the project have to be legal persons,
public or private organizations, as well as internatio-
nal organizations with location in one of the countries
EU members, EFTA countries and Bosnia and Herze-

govina.



9.13. PROGRAM DOZIVOTNOG UCENJA

Program omogucava pojedincima da nastave sa da-
ljim usavrsavanjem i u¢enjem u toku svog Zivota bez
obzira na starosnu dob. Program cjelozivotnog uce-
nja ima i podprograme koji su namijenjeni skolama,
za visoko Skolstvo, obrazovanje odraslih i za stru¢no
obrazovanje i obuku.

9.13. LIFELONG LEARNING PROGRAMME

This programme allows individuals to continue with
further specialization and learning during their life
regardless of age. Lifelong learning programme has a
subprogrammes which are intended for the scholes,
for higher education, adult education and vocational
education and training.



Akcioni plan energetski odrzivog razvoja Opcine Ze-
nica izraden je u skladu s obavezama proizaslim iz
pristupanja Opcine Zenica Sporazumu gradonacel-
nika (Covenant of Mayors). Izrada Akcionog plana je
tehnicki podrZzana od strane Njemacke organizacije
za medunarodnu pomo¢ - GIZ, kroz projekat Konsul-
tacije za energetsku efikasnost. Akcioni plan donosi
prijedlog mjera i aktivnosti potrebnih za smanje-
nje emisija CO, na nivou opcine Zenica za 48% do
2020. godine u odnosu na referentnu 2006. godinu.
Metodologija izrade Akcionog plana je u skladu sa
smjernicama Evropske komisije. Energetska potros-
nja i prateca emisija CO, posmatrana je odvojeno za
tri sektora:

1. Zgradarstvo;
2. Saobracaj;
3. Javnarasvjeta.

Takoder su analizirani obnovljivi izvori enerije, a sve
u skladu sa preporukama Evropske komisije kao i po-
sebnostima Opcine Zenica.

Sektor zgradarstva se dijeli na, radi efikasnije analize,
slijedeca tri podsektora:

= Zgrade javne namjene u vlasnistvu/nadleznosti
Op¢ine Zenica;

= Zgrade javne namjene koje nisu u vlasnistvu/nad-
leznosti Opcine Zenica;

= Zgrade namijenjene za stanovanje.

-

ZAKLJUCNA RAZMATRANJA

CONCLUSIONS

Sustainable energy action plan of Zenica Municipality
is developed according to the commitments resulting
from the accession of Zenica Municipality to the Co-
venant of Mayors. Development of the Action plan is
technically supported by the German organization
for international support — GIZ, through the project
Cosultations for energy efficiency. Action plan brings
a proposal of measures and activities necessary for
reduction of CO, emission on the Zenica Municipa-
lity level for 48% until 2020 related to the reference
2006th year. Methodology of Action plan elaboration
is in accordance with European Commission directi-
ons. Energy consumption and resulting CO, emission
is considered separated in three sectors:

1. Building;
2. Transport;
3. Publiclightening.

Also, renewable energy sources are analyzed, in accor-
dance with European Commission recommendations
as well as, characteristics of Zenica Municipality.

Building sector, because of more efficient analyze, is
divided in three subsectors:

= Public buildings owned by/in jurisdiction of Zenica
Municipality;

= Public buildings which are not owned by/in jurisdi-
ction of the Zenica Municipality;

= Residential public buildings
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Sektor saobracaja takoder sadrzi tri podsektora:

= Vozni park u vlasnisStvu Opcine Zenica;
= Vozila javnog prevoza putnika;
= Privatna i komercijalna vozila.

Za navedene sektore i podsektore prikupljeni su po-
trebni energetski parametri za 2006. godinu, na osno-
vu kojih je provedena energetska analiza, a potom i
proracun referentnog inventara emisija CO,. Ukupna
emisija CO, za Op¢inu Zenica za 2006. godinu je izno-
sila oko 241 ktCO,, pri ¢emu najveci udio ima zgradar-
stvo (87,03%), zatim saobracaj (11,67%), dok je emisija
iz javne rasvjete gotovo zanemariva (1,30%).

Prema metodologiji Sporazuma gradonacelnika,
mjere i aktivnosti za smanjenje emisije CO, do 2020.
godine su podijeljene na slijedeée sektore ili oblasti
djelovanja:

= Zgrade na podrucju opcine Zenica;

= Sistem daljinskog grijanja;

= Javnarasvjeta;

= Saobracaj;

= Lokalna proizvodnja elektri¢ne energije;

= Rad sa gradanima i ostalim zainteresovanim stra-
nama;

= Zgrade javne namjene koje nisu u vlasnistvu/nad-
leznosti Opcine Zenica.

U skladu sa rezultatima provedenih energetskih ana-
liza, najvedi dio mjera za smanjenje emisija CO, odno-
si se na zgrade na podrucju opcine (11 investicionih
mjera i 4 informativno-edukativne mjere) i sistem da-
liinskog grijanja koji obuhvata toplanu, distribuciju i
krajnjeg korisnika (8 investicionih mjera).

Ukupan potencijal smanjenja emisija svih identifici-
ranih mjera iznosi oko 116 kt CO,, odnosno oko 48%
emisija CO, iz 2006. godine, $to je vide od planiranog
cilja od minimalno 20%. Iz tog razloga, za ostvarenje
cilia nije potrebna provedba svih analiziranih mjera,
vec je moguc odabir odredenih mjera prema mogu¢-
nostima provedbe (vremenskim, organizacijskim i fi-
nansijskim).

Za sve je mjere predvidena vremenska dinamika pro-
vedbe (pocetak i kraj), predlozZeni su nosioci proved-
be, procijenjeni su troskovi (jedini¢ni ili ukupni po
mjeri), ustede (MWh), odnosno potencijal smanjenja
emisije (t CO,) te pripadajuci troskovi (EUR/MWh).
Znacajno je da se za svaku mjeru donese i prijedlog
izvora sredstava za provedbu (BudZet Opcine Zenica
i javnih preduzeca, te domaci i strani izvori i fondovi).

Transport sector also includes three subsectors:

= Vehicle fleet owned by Zenica Municipality,
= Public transport of passengers
= Private and commercial vehicles.

For mentioned sectors necessary energy parameters
for 2006 are collected. Based on these data energy
analisys and budget of referent inventory of CO2
emissions is conducted. Total CO2 emission for Zeni-
ca Municipality for 2006 was cca 241 kt CO2, in whi-
ch main part refers to the building (87,03%), while
emission from public lightning is almost neglected.

According to the Covenant of Mayor methodology,
measures and activities for reduction of CO2 emissi-
on until 2020 are divided in to following sectors and
scope of acting:

= Buildings on the Zenica Municipality territory;

= District heating system;

= Public lightening;

= Trasportation

= Local electricity production

= Work with citizens and other interested parties.

= Public buildings owned by/in jurisdiction of Zenica
Municipality

In accordance with conducted energy analyses, main
part of measures for reduction of CO2 emissions re-
fers to the building on the Municipality territory (11
investment measures and 4 informative-educational
measures) and district heating system which includes
heating plant, distribution and end users (8 inves-
tment measures).

Total potential of emission reduction of all identified
measures is cca 116 kt CO2, or 48% CO2 emissions
from 2006, which is more than planned objective for
at least 20%. Particulary from that reason, for achie-
ving this objective implementation af all analysed
measures isn’t necessary, instead of that selection
of special measures according to the possibilities of
implemetnation (time, organizational and financial) is
possible.

For all measures time dynamics of implementation is
established (start and end), holders of implementati-
on are proposed, costs (per unit or total per measure),
savings (MWh), or potential of emission reduction (t
CO2) and corresponding costs are estimated. It is very
important that for every measure, proposal of source
of funds should be presented (Zenica Municipality
Budget and Budget of public companies, as well as
domestic and foreign sources and funds).

In order to implement this Action plan on more effe-



Kako bi se ovaj Akcioni plan efikasno provodio, po-
trebno je u to skorijem roku uspostaviti oranizacionu
strukturu u koju e biti ukljuceni svi subjekti obuvace-
ni ovim planom (op¢inske sluzbe, javna preduzeca i
ustanove, radna grupa, tijela za nadzor i izvjeStavanje
itd.). Proces prikupljanja potrebnih podataka o ener-
getskoj potrodnji za sektore zgradarstva i saobracaja
u sklopu izrade ovog Akcionog plana pokazao se vrlo
sloZzenim i dugotrajnim, a u nekim slucajevima subjek-
ti nisu posjedovali odgovarajuce podatke, a i vjerodo-
stojnost prikupljenih podataka je upitna. Zbog toga
je prilikom prvog izvjestavanja i analize provedenih
mjera i aktivnosti koje je planirano dvije godine po
usvajanju ovog Akcionog plana neophodno izvrsiti
reviziju istog, odnosno po potrebi izradu novog. Ta-
kav dokument sadrzavao bi analizu postignutih rezul-
tata (provedenih mjera, ostvarenih usteda, smanjenja
emisija CO,) te prijedlog novog Plana prioritetnih ak-
tivnosti i mjera baziranog na konkretnim rezultatima i
podacima iz novog Registra emisija CO..

Akcioni plan energetski odrzivog razvoja (SEAP)

ctive way, it is necessary to establish organizational
structure in which all subjects embraced whit this
plan will be included (municipal departments, public
companies and institutions, working groups, supervi-
sion and reporting bodies). Process of collecting ne-
cessary data about energy consumption for building
and transport sectors as a part of development of the
Action plan, was very long and complex, and in some
cases subjects didn’t have appropriate data, and cre-
dibility of collected data is questionable. Because of
that, during the first reporting and analysis of im-
plemented measures and activities it is necessary to
do revision of the same, and if it would be necessary
to develop new one. Such document would include
analysis of achieved results (implemented measures,
realized savings, reduction of CO, emission), as well
as proposal for new Plan of priority activites and me-
asures based on concrete results and data from new
Register of CO, emissions.

Sustainable Energy Action Plan (SEAP)
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