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Short term action plan of infrastructural
development until 2030

Construction of waste-to-energy CHP facility at the VinCa waste management center
Construction of heat pipeline from TPP “Nikola Tesla A” (TENT-A) to HP Novi Beograd,
Shutting down of selected heat sources,

Construction of CHP faciltes

Network interconnection, e
Description

Systematic replacement of heat pipelines
Conditions for realization

State of realization
Expected effects

Financing
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Waste-to-energy CHP facility at the VincCa waste
management treatment and disposal center

CHP regime: 20,6 MW, and 56,5 MW,
Connection to HP Konjarnik (DN 600, about 9 km)

Priority for produced heat (base load source) during the whole heating season

PPP 25 year, 300 million euro

Heat transport system, 20 million euro, PUC ,Beogradske elektrane®

2022, system in operation
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Heat pipeline
TPP “Nikola Tesla A” (TENT-A) - HP Novi Beograd

* 600 MW, in HP Novi Beograd (power losses app. 150 MW), 29 km, DN1000

* Priority for produced heat (base load source) during the whole heating season

* In the preparatory phase of realization (an annex to the agreement on the construction has
been signed with the contractor, the Power Construction Corporation of China, negotiations
about the credit for the financing of the project)

e 193,5 million euro, 3 years for realization

* Increasing security of supply

* Analysis of influences of possible introduction of EU Emission Trading Scheme
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Shutting down of selected heat sources

* Continue the shutting down of several heat sources, primarily ones operating on heat oil or coal, as
well as the ones with pollution levels above ELV, or those that require large investment in maintenance
of technical-technological level.

* Heat plants Banovo brdo (TENT A) and Zemun are in plan to be shut down by 2022

* More than 1,200 boiler stations were closed in last decades (23 heat sources or 70.16 MW, after
2015). In addition, Secretariat for Environmental Protection financed shutting down of several
individual boilers in schools, kindergartens, public institutions, etc.

* Achieved effects: annual reduction of CO, emission for approximately 500.000 t and reduction of
emissions of particles, SOx, NOx and other pollutants.
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Construction of CHP facilities

CHP in HP Vozdovac, 10 MW,, 10 MW,,, natural gas, 2020

Priority for produced heat (base load source) during the whole heating season - SHW

Similar CHP facilities within other HP (Cerak, Dunav, Novi Beograd) should be examined, primarily those

that provide SHW.

Energy efficiency over 85%; possibility to obtain the status of privileged producer
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Network interconnection

Interconnection of Novi Beograd (NB) and Zemun (ZE) networks; shutting down HP Zemun

Interconnection of Novi Beograd, Dunav and Konjarnik networks (plans for networks expansion are
taken into consideration, integration of over 80 MW,,, of new consumers)

Interconnection of Novi Beograd, Dunav and Konjarnik is closely connected to project of construction
of heat pipeline TPP “Nikola Tesla A” (TENT-A) - HP Novi Beograd

Positive effects to security of supply, economy of operation, local environment

Prefeasibility study on interconnection within the District Heating System of the City of Belgrade
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Systematic replacement of heat pipelines

* “Program for rehabilitation of distribution system of PUC Beogradske elektrane” covers the period

from 2017 to 2021
* Replacement of at least 30 km of pipeline route per year
» Selected priority sectors are Cerak and Novi Beograd

e 10-12 million euro per year; In accordance with the signed Contract, the City of Belgrade should

use funds from the network usage fee for maintenance and investments

* The goal is to reduce energy losses by 20% by 2025 in comparison to 2015
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Long term action plan of

infrastructural development

for 2030-2040 period

e Transformation to 4th generation district
heating system
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Lund et all. The status of 4th generation district heating: Research and results, Energy, 164, 2018, 147-159.
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Long term action plan of infrastructural
development for 2030-2040 period

Improvement of consumers characteristics - reduction of specific heat load

Utilization of solar energy

Utilization of geothermal energy

Utilization of treated water from wastewater treatment facilities

Expanding of network and building of new heat sources
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Utilization of solar energy

Annual solar radiation amounts 1300 kWh/m?

* Low average return temperature (which is in the range of 43 to 45°C, depending on the heating area) and
low outflow temperature (which practically does not exceed 95°C) indicate the possibility for integration
of solar thermal systems.

* |nitial locations: Cerak, Batajnica and Novi Beograd.

* |dentification of appropriate locations and evaluation of land availability for solar thermal collectors, with

the respect to the vicinity of the network; Feasibility study and optimization of the size of facilities
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The estimated total energy potential of underground waters at Belgrade urban core is 1.200 MW. The
accumulated heat power at less-populated surrounding territories is around 1.100 MW. The total
available power at the Belgrade metropolitan area is estimated to 2.300 MW.

The temperature of the underground waters in depths up to 300 m does not exceed 30°C.

Defined potential hydro-geothermal energy areas are, as follows: Novi Beograd, left bank of Danube,
Zemun and BeZanijska kosa, central areas of Belgrade hillside (from Kalemegdan and across Tasmajdan
and Slavija to Dedinje), Vinca, Lestane i Bolec.

The risks and capital costs are concentrated in the early phases of geothermal heating projects
realization. Therefore, the availability and the quality of geothermal energy sources can be proved only
after finishing of initial drilling.
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Heat pumps with treated water from wastewater
treatment facilities as heat source

* The available potential of this energy source is about 380 kWh per capita per year (by using heat
pumps for baseload)

* The development strategy of PUC "Beogradski vodovod i kanalizacija” envisaged 14 wastewater
treatment facilities in Belgrade metropolitan area, which are all potential and accessible sources of
continual heat during the entire year, which would enable an efficient operation of heat pumps.

» Selection of appropriate locations for heat pumps (vicinity and density of consumption); Feasibility

study
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About RES utilization

* Feasibility of renewable energy sources for heat production can be achieved if facilities operate

continuously, during the whole heating season and cover baseload

 The more favorable case is to use those facilities to produce sanitary hot water. This means their

operation during the whole year.

* Therefore, projects for RES utilization should be considered, not separately, but together with all

other planned projects.
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Introduction of district cooling

* The size and concentration of consumption

* Using locally available energy sources (waste heat from industry or other processes, cold water

from rivers and aquifers, etc.) that otherwise would not be used

* The new product at the energy market and highly efficient alternative to traditional solutions based

on split systems.

* Envisioned building of new settlements at Ada Huja and Makis, areas appropriate for heat pump

applications opens an opportunity for consideration of district cooling in the early stages of design
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Expanding of network and construction of new
heat sources

* Ada Huja, population 40.000, 2 million m?
* M3 TO Dunav

* HP Ada Huja i CHP

* Makisko polje, population 31.000, 4 million m?
* Optimal for development of low temperature, centralized system for heat distribution, based

on RES use

 SHW supply
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Thank you!

dejan.ivezic@rgf.bg.ac.rs
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