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Union (70%).

In Europe, the heating and cooling demand ¢
consumption.

The contribution of DH in the EU accounts for 9% and is mainly driven by fossil fuels su
as gas and coal.

The contribution of DH in Bosnia nad Herzegovina accounts also for 9% and is driven by
fossil (coal and gas) and biomass.

Decarbonization policy: In order to reduce carbon dioxide emissions in the
heating/cooling sector, DH and cogeneration should increase, while new non-fossijhe
sources must replace the current fossil-based plants.



OVERVIEW OF DHS IN BOSNIA AND HERZEGOVINA
BOSNIA AND HERZEGOVINAI" (o puy . & SPRBIA  DHS 05

—— ® s DHS in urban places
13 acia '\ : DHS in energy utilities
oSurte o "N\ ' Local DHS from local
aroike
: factory
35 systems for heating
25 yrs old (avrg)
Installed capacity: 1,8 GW
Heat production: 1,5 TWh/a

9 Heat plant
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CooHeating
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Biomasa

Mreie DG 5

Toplotni spremmnici
op 5p e ukljufenin CIE

Saolarno termalno grij.

Vigak topl. Iz industr,

Grijanje)
Hiadenje

El.en. u toplotnu ,
lzvaori hladenja Spremnici rashl. energ.

»  UPGRADE DH CONCEPT
- POBOLJSANJE SDG POVECANJEM EN.EF., DIGITALIZACIJOM | UVODENJEM OIE

TOPLANE SARAJEVO
DISTRICT HEATING SYSTEM

»  COGENERATION CONCEPT - PROJEKTI SDG | KONVERZIJE U KOGENERACIJU; '
- PPRIMJERI EPBIH | TOPLANE SARAJEVO h



€ CooHearting
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coal and wood

v electricity
» Ratio: 10% gas vs 90% household boilers (coal, wood) & electricity

» Due to price of natural gas = many consumers turn to individual solutions for heating

» Sources of heat considered:
» alternatives based on bio-waste
» waste heat from TPP Kakanj (can operate in co-firing mode of coal & biomass)
»  CoolHeating concept

Population: 41.352
Number of households - individual housing: 12.953 /
Number of households - collective housing: 16.628 4

Local areas: 26 areas (5 urban, 21 suburban)



Project area covered by the FENENELSSES
branch pipeline

CoolHeating Project area

LR T 2 7 e ! Rt e ' g
Main hot water pipeline (route S D ¥ n =) | N\ N - I > ) and pit thermal
TPP Kakanj — Sarajevo) al ! P y storsge

Branch pipeline

Area predicted for
photovoltaics

Needed Share of Full load
h:;:’ﬂ'"mh fuel energy | total heat | hours per
in MWh for DH in % year Toplotne pumpe

Gasni kotlovi (postojeci) — rezerva i vrhovi
Solarni fotonaponski modul
Solarni termalni kolektori
Spremnik topline (jamski)
Ukupna duzina mreze DG

O 0O O O O O

» Ukupna instalirana snaga za sve proizvodne jedinice 9,4 MWI.
» Godisnja potrosnja topline 17 GWht



UStede u troSkoviam goriva i u

Finansijski parame

» Prodajna cijena topline: 45 € /M A/
» Procijenjena investicija: 4.910.049,00 ZUR
> Investitor: /

Op¢ina Visoko (budzet

kredit 80%)

Granto1: 20%,

-€ 3.966.170,00 € 417.552,94 2734,7 5,1 24,9 26,4 26,3

-€ 3.966.170,00 € 8.351.058,88 54693,5 101,1 497,7 527,6 525,4
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310 GWht

with annual 20 GWht tendency
Increase

1977
construction year,
gradually
expanded and
substantially
upgraded in the past 15
years

220 MWt
instantaneous
power

23,500 total heating area

U KIM
primary pipeline
(DN600-DN250) length

180 km

secondary network length

gradef D

80% +

are connected to the DHS




DHS Tuzla - upgrading measures - | phase, 2010-2016

» Replace
* Introducing SCADA and Thermis.

» 20% of energy savings - reducing annual primary energy demand (PEDR /
from 350 GWh down to 270 GWh in PED (80 GWht).

» 20% of GHG emissions be reduced - CO, cut from today 115 000 G #Or
producing 350 GWh cf heat down 1o max. 22 000 tCO./a.

» 20% of RES to be introduced - Solar thermal collectors, bloMO—ﬁring and

heat pumps (geothermal).

&




TPP Tuzla: collector area 25,000 mZ;

350 337.7 Estimated
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3.51 Estimated
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P_HP e N
-\.JNARKE'I_'J /‘
COAL STEAM HP+MP LP P—I'F.
GENERATOR TURBINE TURBINE

F
I QHp Q.LpP

, DH
\_ EXCHANGER J LOAD

— (%)
60%

80%
100%

LP TURBINE
LOAD P_LP Q_LP
(%) (kW) (kW)
60%
80%

100%

HP+MP TURBINE

P_HP Q_HP
(kW) (kW)

F (ton)

and heat of the steam extraction, to
satisfy the heat demand and feed the
LP turbine

and heat output

Baseline

350

115,271

Use o 0
renewd
sources %]

Expected

300

98,271

0

P_HP

COAL STEAM HP+MP LP
TURBINE

GENERATOR TUREBINE

Q_LP

Q_DH

, DH N
\__ EXCHANGER

WHAT-IF 1: INTEGRATION OF THERMAL
STORAGE

- Max Q_IN (kW) and Q_out (kW)
- Max Capacity (kWh)

Erahstr

Estimated

Estimated

Estimated

oY
"\.- MARKET // /--"'___“‘--.\
— S
P QN Q_ouT
POTENTIAL
‘ THERMAL
STORAGE

N~
CAPACITY

WHAT-IF 2: DIFFERENT EXTRACTION
PRESSURE FOR DH EXCHANGER

- New values for Q_HP (kW), P_HP (kW)
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Upgrade ©
Reduction of the temperature reg
Separated thermal stations for Tuzla DH,
Lukavac DH and future Zivinice DH.
Replacement of the existing main network
pump with new pumps (for each DH system
independently)

Installing tfemperature limiters

>

Baseline

emissions
[tCOZ(equiv)/ q]

renewda
sources

Expected | Evaluation
P method

350 330 Estimated

115,271 108,684 Estimated

Estimated



-Case study ow
-Scope (evolving ond up for disc
30% co-firing with local biomass sources

(sawdust, agricultural residues and SRC) in Unit 6

(223 MWe) of Tuzla power plant.

TPP Tuzla unit 6 (223 MWe) - planned trial run
with biomass co-firing (10, 15 and 20% of

biomass) performed in February 2022.

TPP Tuzla unit 6 (223 MWe) is being converted into

cogeneration - project is ongoing; works
ongoing, in operation by August 2022.

e

.......

// /
KPI Baseline Expected | Evaluation
method
Primary )
Energy 350 350 Estimated
Demand
[GWh/qa]
(€1, [€)
emissions 115,271 80,690 Estimated
[iCOZ(equiv)/ q]
Use of )
renewable 0 30 Estimated

sources [%]




Considerations ongoing in cooperation with AGFW (Eavor
technology).

Demonstration installation to be considered in Tuzla region.

Former coal area under consideration for project installation.

Eavor Facility

........

/T ;
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TUZLA HEAT TECHNOLOGICAL MIX 2030 AND 2050

2021-2025

Heat storage !

Classic Heat pumps E

Biomass co-firing
Sawdust and SRC

gradedf D)l

—

Coal-based CHP

2030

Seasonal storage

Powe rZHEEth

Solar "'_

thermal ycdrothammal

Biomass co-firing *
Sawdust and SRC

-

technology

2 3l

b

Coal-based CHP

Waste to energy h_

Power2Heat &

dd

hydrothermal

Biomass co-firing *
Sawdust and SRC
Waste to energy h—

Solar
thermal




TRANSITION OF CHP KAKANJ TO HIGH EFFICIENT
COGENERATION WITH BIOMASS CO-FIRING

B

EXPANDING COGENERATION-IN-CHP KAKANJ
CCGT UNIT KAKANJ
BIOMASS COFIRING IN CHP.KAKANJ

FULL BIOMASS REPOWERING OF UNIT
KAKANJ 5
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cKakanj

Power
Dimensions DN350 - DN

Temperature regim 150/75°C 150/75°C

Design temperatures | -18°C -18°C

*,? Type of pipe Steel pre-insulated pipes Steel pre-insula

Heat consumption area: Visoko, Breza, llijas, Vogosca, parts of Sarajevo

CAPEX: 120 mil €, NPV: cca. 27 mil €, IRR: 16,4 % (izvor: Projektna Studja, 2016).
CAPEX: 185 mil €, IRR: 7% za cijenu isporuke 60 KM/MWh (izvor: Idejni Projekt, 2019).
Procjena: cijena MWh topline (predajna toplina u Toplane SA): cca 40-50 EUR/MWHht.




Project benefits

diverzifikacija izvora snabdijevanja toplionskom energijom u obuhvatu projekta
sigurna opskrba toplinske energije, energetska neovisnost,

smanjenje emisije CO2 u obuhvatu Projekta,

smanjenje emisija polutanata u obuhvatu Projekta,

dostizanje visokoefikasne kogeneacije u TE Kakanj.

300 MWt TPP Kakanj cogeneration scheme

TE Kakanj - 300MWe Prilog 3.2-7
(Rezim max kogeneracije 300MWt - 100% optebf?cenje)

—ew




Models of finansing

Model 1 Model 2

PP partnership

New company

T ——

Closing finansing

Finansing



CCGT Kakanj is Combined Cycle Gas Turbine unit planned to be installed in Kakanj
power station, as support to EPBIH electricity system balancing issue, as well as
district heating systems supplied from Kakanj power station.

CCGT Kakanj may contribute to continuation of electricity and heat generation
from Kakanj power station in long-term, up to 2050 and beyond.

lanned o be of capacity cca 120 MWe, designed acc. BAT/BREF
icient co-generation unit, with min. 52% neft
vide cca 87 MWt of thermall
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Psr=76,30 MW an
Instaleld electrical power 118.5 MWe and
Location of CCGT Kakanj is area of decommissioned Kakanj units 1-4.

New compressor station in Kladanj (46 bar) is conceptualised to provide necessary pressure
and supply of natural gas for Kakanj CCGT.

Reduction station for CCGT Kakanj is DN 200 / 23 000 m3/h / 27 bar.
Net el. efficiency of Kakanj CCGT is 52.5%. Fuel utilization rate is over 75%.
For an average operation 6,000 h/a, electricity production is 700 GWh/a.

Emissions: CO = <9 ppm, NOx < 15 ppm, CO, < 377 kg/MWh (3 times smaller th
coal).

CAPEX total cca 180 MEUR for CCGT incl. co-generation option, or 150 MEUR for CCGT
without co-generation facilities. — it was price in 2011, today CAPEX is expected to be much
smaller.




Natural gas is identified by Energy Community and EU as a transition fuel, while there is
a strong pressure to stop investment in coal projects.

CAPEX and OPEX - financial capability of EPBIH to invest in construction of CCGT Kakanj
and manage positive cash-flow of the company during operation phase.

Security of gas supply - at the moment there is only one direction of gas supply: Serbia
ornik — Kladanj (DN 400 / 50 bar) - Sarajevo/Zenica. — high risk!

ar Kakanj power station.

d CO, tax price.




Completion of BIOFIT Study of Kakanj un

tion

Option: 0..100%w biomass co-firing with full adaptation of transport/Boiler
equipment. Along adaptation of depo or silos and crash/cutting machines,
focus is on full conversion of boiler furnace from PC coal combustion to BFB
biomass firing or CFB multi-fuel firing. Installed power reduction from 110
MWe/150 MWt to 77 MWe /80 MWt. Estimation of CAPEX: 30 MEur (BFB).

Add start-up
burner (s

TPP Kakanj unit 6 (110 MWe) - trial run
with biomass co-firing (10, 15 and 20% ¢
biomass) performed in April 2022.

alneerlest
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' TOPLANE SARAJEVO
DISTRICT HEATING SYSTEM



KOGENERACIJA

e Studijaizvodljivostiiisplativosti kogeneracije KDIII-2
e Planirana snaga postrojenja je 20 MW;
e Pokrenute su aktivnosti sa JP Elektroprivreda BiH

e 8 koflovnica na Dobrinji: KDI-1, KDI-2, KDI-3, KDI-4, KDI-5, KDI-6, KDI-7 i KDI-8

KLASICNA PROIZVODNJA ENERGIJE




- Cijena gasa zc

e OdO1.11.do 31.12.2021. godine:

- Nabavna cijena gasa: 0,599 KM/Sm3
- Cijena distribucije gasa: 0,080 KM/Sm3
- Cijena gasa za Toplane 0,679 KM/Sm?3



Od 01.04.2022:

- Nabavna cijena gasa: 0,809 KM
- Cijena distribucije gasa: 0,080 KM/Sm3
- Cijena gasa za Toplane: 0,889 KM/Sm3

e Povecanije cijene gasa za Toplane u odnosu na cijenu 0,679 KM/Sm? je 30,93%

e Vlada Kantona Saragjevo je odlucila subvencionirati polovinu iznosa povecgge ciene
gasa u Kantonu Sarajevo u periodu 01.01.-31.03.2022. godine u iznosu 0,02KM/Sm?.

e Vlada KS je dala saglasnost na povecanje cijene grijanja za 10% sa pritnjenom od
01.02.2022. godine i 16,3% sa primjenom od 01.04.2022. godine.
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/bog geoloske grade podzemlja Bosne i He

uglavnom nalaze na podrucju Panonskog bazena i u dijelu slive

takozvani sarajevsko-zeniCki bazen koji se proteze od sarajevskog polja do B
odnosno, pod strucnim terminom Busovacki razlom.

()V

\_ —

Najizrazitiji reprezent Busovackog razloma je sjeveroistocna strana Igmana. Rasjedni
otsjek je vidljiv od Krupca do Vrela Bosne i dalje prema Rakovici i Lepenici. Sirina

Busovacke razlomne zone izmedu Hrasnice i Miljevica je oko 10 km, a izmedu V e
Bosne i Nahoreva preko 13 km. Oko Semizovca, Vogosce i Sarajeva teren je Aftn
blazi, sa generalnim nagibom prema jugozapadu.

Na osnovu gore pomenutog, | predocene karte nalazista geotermalninh yoda, vidimo
da je podrucje llidze vrlo interesantno i znacajno za istrazivanje i eksplgataciju
geotermalne vode.
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je zahvatio termao erg

komercijalnim nazivom "llidzanski dijamao

Termoenergetsko koristenje termomineralnih voda llidze je zapocelo 198&
izgradnjom postrojenja kod busotine IB-1 kojim se zagrijava hotel " Terme .

Termomineralne vode llidze izviru iz kreCnjacko-dolomitskog bloka, koiji je
konstatovan busotinom IB-2, kod Zmijske stijene, u Cijoj se blizini nalaze
eksploatacione busotine TB1 i TB2 koje koristi Termalna rivijera llidza, prostor hotef
WHills* i ,Hollywood", i koje trenutno toplothom energijom zagrijavaju objekte
kapaciteta cca 9,0 MW.



koristi U svrhu z
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e Termomineralne vode na llidz prirod

"Terme”.
Prosjecna izdasnost Srednja T pojave Iskoristiva temperatura Snaga
(1/s) (°C) MWth

Preko 100 57.5 45,5 19,11




Oko glavnog izvorista termomineralnih voda llidze su uradene busotine: IB-10q, IB-1,
IB-2, PP-1 i B-3a, koje su aktivne. Medutim, samo je busotina IB-2 eksploatacioni
objekat, jer je odgovarajuce opremljena, i samo je za ovu busotinu izdata koncesija
za koristenje.

Na podrucju Opcine llidza postoje Cetiri kotlovnice u viasnistvu KJKP Toplane-
Sorojevo sa Cijeg se toplifikkacionog sistema zagrijava 1.805 stambenih jedinicai 137
1 prostora. Od ove CeTII’I kotlovnice, tri su toplovodne (kotlovnice: Mala
osNne mero’rurnog gradijenta 90/70 °Cijedna je
otlovnica Luzani).

Yz

%



» prespajanje toplc
toplifikacioni sistem kotlovnice Mala Ale

Kako bi se stvorili uslovi za eksploatisanje izvora geotermalne vode prvo se mord
uraditi projekat istrazivanja, i dobiti pravo na istrazne radove — ispitne busotine IB.

Nakon zavrsetka istraznih radova se podnosi zahtjev za koncesiju.

Nakon dobivanja koncesije, i sprovedenih svih postupaka, islo bi se u rekonstrukg
postrojenja i njihovo spajanje. /
age Cccda

Ovim poduhvatom bi se ugasila tri lozista na podrucju llidze angazovane
10 MW.



EKSPLOATACIJA 1ZVORA GEOTERMALNIH VODA NA PODRUCJU OPCINE ILIDZA U
CILJU ZAGRIJAVANJA OBJEKATA

IZMJENJIVAC CIRKULACIONA PUMPA
TOPLOTE SEKUNDARNOG
. KRUGA

CIRKULACIONA PUMPA
PRIMARNOG
KRUGA

P

PRINCIPIJALNA SHEMA ISKORISTAVANJA
GEOTERMALNE ENERGIJE U SISTEMIMA
DALJINSKOG GRIJANJA
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REINJEKCIONA
BUSOTINA
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Smanjenje
e Poboljsanje kvaliteta zraka

e Opredjeljenje za primjenu novih tehnicko-tehnoloskih dostignuca
obnovljivih izvora energije u sistemima daljinskog grijanja.

e Strategija KJKP Toplane Sarajevo



Investicija obuhvatc
lzrada projekthe dokumentacije geoloskih istrazivanjaq,
sa svim potrebnim ovjerama i dozvolama

Izrada Cetiri ispithe busotine dubine oko 50,0 m
Izgradnja eksploatacione busotine sa

reinjekcionom bustinom

Izgradnja postrojenja sa izmjenjivacima, pumpom

za geotermalnu vodu, i ostalom pratecom opremom
KM

Uvezivanje tri koltlovnice u jedan sistem
(Mala Aleja, Tome Mede | Mlade Bosne)

SVE UKUPNO: cca 1.600.000,00 KM

cca 40.000,00 Kwv
cca 100.000,00 KM

cca 200.000,0047

CCa 00.000,00

cca 760.000,00 KM



ProsjeCcna pc
zakljuCka da bi se ulozena
nesto vise od dvije godine.

e Nepovratna sredstva
e Javni objekti na podrucju Opcine llidza



KO ONe®

izgubljeno,
predstavlja cca 10 % od ukupne vrijednos

e Pristup razvoju KJKP Toplana Sarajevo.

o Koristenjem prirodnih domacih resursa obnovljivin izvora energije, iskljuCuije se
ovisnost o desavanjima na svjetskoj sceni trgovine energentima.

7

e Ukoliko se projektna ideja uspjesno realizuje za predmetne tri kotlovnice, stvarajy
preduslovi da se ista projekta ideja primijeni i na kotlovnicu Luzani.



JP ELEKTROPRIVREDA BiH I P ANE SARAIEv
d.d. - Sarajevo




