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Country Republic of Serbia

Request ID# 2016000064

Title Incorporating innovative renewables and waste heat technologies in Belgrade’s
district heating (DH) system

NDE Vladica Bozic hi

Head of Section for Project ‘ .'m‘magement and National Designated Entity
Ministry of Environmental Protection

1, Omladinskih ‘brigade street, 11000 Belgrade, Serbia
vladica.bozic@ekologija.gov.rs

Proponent _The City of Belgrade

Summary of the CTCN technical assistance

In Serbia, improving energy efficiency in buildings and decarbonizing the heating and cooling sector
are a national priority. Belgrade has the largest district heating system (DH) in Serbia, connecting
50% of households and is fueled on imported natural gas with very little renewables or waste heat.
Energy security, high DH prices, air pollution and climate objectives is driving modernization and
expansion of DH, which will significantly improve energy efficiency.

Enhancing renewable energy and waste heat to the DH system is a priority for the city of Belgrade,
and must be developed as part of a holistic action plan for DH in the City. The integration of
renewable and waste heat sources in a DH network requires of innovative technologies that have
already been proofed in northern European countries but that have not been demonstrated yet in the
Serbian district heating market. Demonstration of low-carbon technologies, such as solar thermal,
geothermal and the use of low-grade waste heat, can attract third-party finance, transfer technical
knowledge and help expand DH to new areas. Such demonstrations are highly replicable to the other
58 Serbian cities with DH and the wider region. Belgrade is a pilot city of the UN Environment-led

| District Energy in Cities Initiative (the “Initiative”) and the city and Initiative are co-developing an

| action plan for district energy.

|

|
Over a 9 months implementation period the technical assistance will include the identification of
renewable and waste heat sources; a capacity building module and a pre-feasibility study of two

selected potential projects. The project will involve the Ministry of Environmental Protection, the DH

E_l ltility “Beogradske elektrane™ and the City of Belgrade. i
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1. Background and context
In 2013 the emissions from the energy sector in Serbia amounted to 79.4% of total national GHG
emissions'. The gross final energy consumption is expected to increase by 12.9% by 2020 compared
to 2009, if no energy efficiency measures are apphed’ The majority of this consumption is connected
to the heating and cooling sector and is projected to increase to 45.5% in 2020 As such, improving
energy efficiency and decarbonizing the heating and cooling sector is a natmnal priority for Serbia.
The current energy policy of Serbia focuses on increase of use of renewable energy sources through
development and expansion of DH systems based on renewables and combined heat and power.
Specific measures include small biomass boilers; increase in renewables such as biomass, geothermal

and solar, etc.’.

Belgrade’s DH system is the largest in Serbia and one of the largest in Europe with a total length of
11,420 km and a capacity of over 2,800 MW, almost half the total DH capacity in the country. Utility
"Beogradske elektrane” (BE) manages the DH system which supplies heat to approximately 50% of
households in Belgrade, businesses and public buildings. The system’s priority is to switch heat
sources from almost exclusively imported natural gas (€130 mil/year) to a more diverse mix of fuels,
including renewables and waste heat'. The City is co-developing an Action Plan with the Initiative to
ensure modernization, interconnection and expansion of DH to receive new low-carbon heat sources,
improve efficiency and lower prices. Demonstration projects for low-carbon DH sources attracting

investment are a priority.

DH in 59 cities in Serbia has an aggregated heat production capacity of 6,700 MW?. However, there is
very low penetration of renewables and waste heat. Cities need support and funding to identify, plan,
assess feasibility, procure and attract 3-party financing for such projects in order to meet national
energy policy ambitions on renewable DH. Demonstration projects in Belgrade could help accelerate
the market for such technologies in Serbia.

So far several assessments were made on the opportunities of solar, geothermal and waste heat. Serbia
has average energy value of global radiation of 1,200 kWh/m*/year®. The territory of Belgrade has
significant underground water archives with its temperature reaching up to 25°C. The initiative to
connect waste heat from the TPP “Nikola Tesla” to the DH system in Belgrade has started in 1980s.

However, due to lack of investments no feasibility study has been undertaken up to date.

In 2016, the City of Belgrade was selected as one of the four pilot cities of the global UNEP/GEF
project ‘Increasing Investments in District Energy Systems in Cities — a SE4All" Energy Efficiency
Accelerator’. This project aims to assist developing countries and selected cities to accelerate their
transition to lower-carbon and climate resilient societies through promoting modern District Energy

IFirst Biennial Update Report of the Republic of Serbia under the UNFCCC, 2016
2pirst Biennial Update Report of the Republic of Serbia under the UNFCCC, 2016
¥ Air Quality Plan for Belgrade Agglomeration, 2016

“Development Strategy of PUC "Beogradske elektranc” 2015-2025, 2017

SAir Quality Plan for Belgrade Agglomeration. 2016

1,000 kWh/m?/year is the average for Denmark
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Systems (DES). The project has four main components, including (1) Assessments and technical
assistance for DES actions in cities (“Light touch™), (2) District Energy Demonstrations and city-wide
plans (“Deep dive™), (3) Monitoring Framework and (4) Outreach, tools and training on DES
Initiative. All except for the first component will be applied in the case of Belgrade. The envisaged
outputs of these three components cover the following:

. Multi-stakeholder coordination framework: Support the establishment of a multi-stakeholder
coordination group in Belgrade to provide input to assessments, policy design and strategy
and to receive training;

« Thermographic imaging of the district heating network: In partnership with the Company,
develop a detailed plan for the thermographic imaging of the City’s existing district heating
network; -

« Deep assessment: Undertake a deep assessment of district energy in the City;

. Procurement Plan: Support the City to prepare a Procurement Plan for the demonstration
project dependent on the chosen business model for the project;

. District Energy Action Plan: Building upon the existing DH Strategy and findings of the Deep
Assessment, develop, in partnership with the City and the Company, develop a 10-20 year
District Energy Action Plan;

. Tailored MRV framework: Provide technical support to tailor a Monitoring, Reporting and
Verification (MRV) framework;

. Synthesis reports: Prepare synthesis reports with targeted policy and regulatory
recommendations for the City, provincial and national officials;

«  “Train the trainers’ modules: Develop ‘train the trainer” modules which will build capacity in
the relevant institutions in Serbia on specific training topics.

2. Problem statement

Multiple cities in Serbia face similar barriers to modernizing and expanding DH systems, which
include lack of finance, institutional capacity, buildings’ thermal insulation, holistic planning in cities,
resource mapping of renewable potentials, renewables and waste heat demonstrations, technical
expertise on renewables, PPPs and innovative business models.

In Belgrade, significant investment of €380 mil is needed for the next 25 years to modernize and

expand the DH network, diversify fuel sources whilst reducing tariffs to remain competitive. The City
has significant potential for DH connected solar, geothermal, biomass, and waste heat although these,
except a small biomass project, have not been developed beyond the pre-feasibility stage due to a lack
of finance for project feasibility, local technical expertise on renewables and long-term action plan for

DH identifying specific technologies.

A full, independent feasibility study and procurement plan for a DH connected low-carbon heat
source would transfer technical expertise, attract 3"-party finance, demonstrate costs and viability for
future projects and accelerate the technology in Belgrade and nationally. Inputs and review from the
UN Environment-led DES Initiative and partners will ensure international best practices on
technology, financing and project development are accounted for. The Action Plan for DH in
Belgrade that is under-development will ensure scale-up of results in the city by identifying replicator
projects to build on the demonstration over the next 15-20 years and increase technical potentials for
low-carbon sources through modernization and interconnection.

This technical assistance builds on components 1 and 2 of the project ‘Increasing Investments in
District Energy Systems in Cities”, adding the renewable and waste heat sources component which is
not covered by the GEF project. This technical assistance shall thus help the city identify at least two
potential projects of renewable and/or waste heat supply to the city’s district heating network. The
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pre-feasibility studies will provide enough techno-economic information ! to help selecta
“demonstration project”. The following stand-alone investment-grade feaSlblhty study will enable the
City of Belgrade to enter detailed dlscussmns with mvestors regarding unplementatzon of identified

technologies.
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6. Intended contribution to impact over time

In the medium term: . |

- Ensure the increased reliability of District Heating economy in whole District Heating chain
from the heat production to the final consumption. : it

- Ensure continuity of operation of the DH system (reduce dependence on imported fuel)

- Reduce use of natural gas helping the City to reduce losses and retain revenue encouraging
local economy development - A _ : ,

- Replace up to 10% of the city’s DH network and interconnect heat sources

- A demonstration project on the use of renewable energy sources for DH is developed

- The technical and institutional capacities of the City of Belgrade and BE are strengthened.

- Technical capacity leads to improved district heating service and energy prices ensuring for
final consumers. o :

- Knowledge to develop and scale-up low-carbon DH solutions that attract finance is obtained

- Alignment of the designed alternative DH solutions with the City’s long-term Action Plan

In the long run:
- Construction of a new technological system in the City
- Diversify energy sources (from natural gas to renewables) and development of co-
generation facilities
- Reduce overall energy requirements, costs and GHG emissions of the DH system
- Encourage local heat markets and increase local wealth retention, jobs and financial stability
of the DH system

7. Relevance to NDCs and other national priorities

The Intended Nationally Determined Contribution of Republic of Serbia has been submitted in June
2015, which states that in comparison to year 1990 the national GHG emission reduction should
reach 9.8% by 2030. This project would contribute to the GHG emission reduction in 330,000 t CO;
emissions annually only for implementation of the metering system, if heat cost allocators and heat
meters are being installed. The total contribution is estimated to be much higher. Diversification of
energy sources (from natural gas to biomass, solar, waste energy, hydropower and/or geothermal)
and the development of co-generation DH facilities should lead to significant emission reductions.
Mainstreaming of insulation techniques and the subsequent reduction of the building stock’s energy
usage should also lead to significant emission reductions.

This project is also in line with the First Biennial Update Report under the UNFCCC (February
2016), where in Part 6 on Mitigation measures to reduce GHG emissions in Chapter 6.1 Energy
sector, measure NS-32 requires introduction of metering system and billing on the basis of
measured consumption in DH systems in Serbia.

| The National Renewable Energy Action Plan of Republic of Serbia (2013) in Chapter 1. Summary
of National Renewable Energy Policy states several objectives related to achievement of the greater
use renewable energy. The achievement of these objectives is envisaged through the following
activities:
1) the construction of new facilities that meet the requirements in terms of energy efficiency and
use of renewable energy; ‘

2) energy rehabilitation of buildings and the introduction of renewable energy in the building
sector (mainly in the public sector);

3) replacement of crude oil, coal and natural gas used for heating with biomass and other
renewable energy sources;

4) the introduction of district heating systems based on the use of renewable energy sources and
combined production of electricity and heat;




5) replace the use of electricity to produce hot water by solar energy and other renewable energy
sources;

6) production of electricity from renewable energy sources;
7) the introduction of biofuels and other renewable energy sources in the transport sector;
8) the development of the distribution network for the connection of small electricity producers.

All the mentioned activities are envisaged to be mqkiéd‘ within this technical assistance.

8. Linkages to relevant parallel on-going activities:

The National Climate Change Strategy with action plan is currently being developed and it will
provide a clear framework of activities against climate change between 2020 and 2030, as well as
the framework for 2050. |

Energy policy, as the key sector for GHG emission reduction is defined through several strategies.
These strategies are also prioritizing issues that are tackled in this project and they include: Draft
Energy Development Strategy (DEDS) until 2025 with projections to 2030 (2015) based on the
annual energy balances, Second Energy Efficiency Action Plan of the Republic of Serbia for the
period from 2013 to 2015 (2013), National Renewable Energy Action Plan of the Republic of
Serbia (2013), Decree on Incentive Measures for Privileged Energy Producers — Decree on feed-in
tariffs (2013). DEDS is analyzing the climate change issues, while the implementation of the
remaining documents would have direct impact on reducing GHG emissions.

The Energy Development Strategy (EDS) of Belgrade has been drafted in 2008, while the
implementation of the measures and achievement of its goals is being monitored. These include
energy efficiency increase, increase in supply security, environmental protection, decrease of
dependence on imported energy, increased investment in energy sector and reduction of required
heat energy for heating buildings by 1% per year.

As one of the four pilot cities of the Initiative, the City of Belgrade will be vital to demonstrating
best practice technology applications, policies and financing mechanisms to be replicated in the
region. This technical assistance will be implemented hand in hand with the global GEF project.
The Initiative has already begun work with international partners (State of Green, Danfoss and IFC)
to identify key technical. regulatory and policy developments to be achieved in Belgrade.
Furthermore, the City of Belgrade has recently joined the Building Efficiency Accelerator
Partnership Platform, that will assists the City in improving the energy efficiency of buildings in
their jurisdiction through multi-sectoral collaboration, which could help facilitate action on building
efficiency policies and projects.

9, Anticipated follow up activities after this technical assistance is completed:

| The results of the CTCN technical assistance will support the City of Belgrade to:

- Implement recommendations of the demonstration feasibility study with its investment plans,
while enabling environment for private investors that is replicable in other cities in the country
and region. 2

- Technical lessons from CTCN’s work in Belgrade will be applied elsewhere in the country and
region and policy and regulatory recommendations developed through the project to ensure
replication potential in Serbia. 2
Begin process of attracting private sector investment in the City, which has been identified as
crucial to the longevity of the DH system. Transfer lessons learned from this to other cities in
the country and region that require private sector investment and expertise.

10. Gender and co-benefits:



Imbedded in design
of the activities:

The assistance is designed in a way to produce gender segregated data where
possible (Activity 1.4), include both genders equally in consultation activities
(Activity 2.3) and enable training and capacity building of both men and
women (Activity 5.3). It is recognized the role of both women and men is
equally significant and the assistance will not contribute to any gender
discrimination and will seek to mclude both genders in all activities where
possible. :

Gender and co-
benefits intended as
result of the
activities:

Taking into account . that women and children receive more benefits on
heating services than men as they spend more time in home in general,
multlple co-beneﬁts are expected from this assistance concerning gender, in
partlcular (|) access to cleaner, safer and reliable heating system, (ii) reduced

‘domestlc chores related to space heating, and (iii) reduced incidence of

carbon monoxide poisoning and accidental fire.

11. Main in-country stakeholders in implementation of the technical assistance activities:
Using the table below, please list and describe the role of in-country stakeholders, participents and
beneficiaries who will be involved in or directly consulted during implementation of the assistance.

In country stakeholder Role in implementation of the technical assistance

PUC Beogradske elektrane (BE) Provide institutional capacity, technical knowledge,
data and information.

City of Belgrade, Secretariat for Ensure compliance of the project activities with the

Environmental Protection city environment protection strategies and other

related programs and plans regarding environmental
protection and climate change. Ensure the
involvement of all the relevant stakeholders to the
process, including strengthening of an institutional
framework.

City of Belgrade, Secretariat for Energy | Ensure compliance of the project activities with the

city energy strategy. Ensure the involvement of all
the relevant stakeholders to the process, including
strengthening of an institutional framework.

Ministry of Environmental Protection Serve as the National Designated Entity (NDE) and

| focal point for the CTCN. It will ensure that:

| e the project reflects national circumstances -and
priorities; manage the national CTCN technical
assistance request;

e support provided by CTCN is coordinated with
other processes that address climate change at
national level; relevant ministries, UNFCCC
focal point, pr1vate sector, civil soc1ety, and
academla representatives are involved in the
process. -

Serbian Environmental Protection Suppoﬁ: the project implementation in providing data

Agency

on air quality in the City of Belgrade; participate in
developing recommendations that will have an
impact to reduction of air pollution from heating
sources.

| Ministry of Mining and Energy Ensure compliance of the project activities with the




energy efficiency strategy on the state level. Ensure
the involvement of all the relevant stakeholders to the
process, including strengthening of an institutional
framework.

Secretariat for Communal and Housing
Affairs

Ensure compliance of the project activities with the
city energy efficiency strategy. Ensure the
involvement of all the relevant stakeholders to the
process, including strengthening of an institutional
framework.

UN Environment and Relevant Régional
and Country Offices (e.g. Belgrade,
Vienna, and Regiopg}-Ofﬁce for Europe)

Provides overall coordination between several actors,
including the City of Belgrade, local deployment
team, international partners from the District Energy
in Cities Initiative and different local stakeholders
Provides inputs and knowledge based on the work of
the global Initiative, training possibilities and state of
art tools and methods for tackling the issue of district
energy in cities,

District Energy in Cities Initiative Expert
Working Group

Expert group of consultants to the District Energy in
Cities Initiative that are committed to helping
Belgrade undertake a deep assessment, develop an
Action Plan for the district energy sector, develop
new renewable technologies, improve energy
efficiency of the network and build local capacity.

District Energy in Cities Initiative
National Expert for Serbia

Liaison with the City of Belgrade and the City
Coordination group in order to ensure the day-to-day
work is done in compliance with the DES
methodology and targets.

City coordination group

12. SDG Contributions:

Coordination group of local stakeholders set up by
the Initiative and the city of Belgrade to ensure multi-
stakeholder coordination in the development of
district energy

Instructions: Please complete the grey section below for a maximum of three SDGs that will be
advanced through this TA. A complere list of SDGy and their targets is available here:
hitps://susiainabledeveloprientun. ora/narinership/regisiery.

Goal Sustainable Development Goal

Direct contribution from CTCN TA

(1 sentence for top 1-3 SDGs)
1 End poverty in all its forms everywhere Improved energy access and creation
of direct and indirect employment.
Increase in disposable income of
population connected to DH network.
2 End hunger, achieve food security and improved

nutrition, and promote sustainable agriculture

3 Ensure healthy lives and promote well-being for | Improved quality of life through

all at all ages

reliable and efficient DH system and
building efficiency. Reducing risks of
incidence of respiratory diseases.

4 Ensure inclusive and equitable quality education
and promote life-long learning opportunities for




Direct contribution from CTCN TA

Goal Sustainable Development Goal (1 sentence for top 1-3 SDGs)
all
5 Achieve gender equality and empower all women
and girls
6 Ensure availability and sustainable management
of water and sanitation for all
7 Ensure access to affordable, reliable, sustainable,
and modern energy for all (consider adding
targets for 7)
7.1 - By 2030, ensure universal access to Improve renewable and clean energy
affordable, reliable and modern energy services access.
7.2 - By 2030, increase substantially the share of | Increasing the share of renewable in
renewable energy in the global energy mix total power generated.
7.3 - By 2030, double the global rate of Increase energy efficiency of the DH
improvement in energy efficiency system and the building stock.
7.a - By 2030, enhance international cooperation
to facilitate access to clean energy research and
technology, including renewable energy, energy
efficiency and advanced and cleaner fossil-fuel
technology, and promote investment in energy
infrastructure and clean energy technology
7.b - By 2030, expand infrastructure and upgrade | Expanding infrastructure and upgrade
technology for supplying modern and sustainable | technology to improve modern energy
energy services for all in developing countries, in | systems.
particular least developed countries, small island
developing States, and land-locked developing
countries, in accordance with their respective
programmes of support
8 Promote sustained, inclusive and sustainable Creation of direct and indirect
economic growth, full and productive employment.
employment and decent work for all
9 Build resilient infrastructure, promote inclusive Increasing energy efficiency and cost-
and sustainable industrialization and foster effectiveness of the City's DH system.
| innovation Modernisation of DH network.
10 Reduce inequality within and among countries
11 Make cities and human settlements inclusive, Improving resource efficiency, air
| safe, resilient and sustainable quality, and access to safe and
" pucey affordable energy. .
12 Ensure sustainable consumption and production
patterns
13 Take urgent action to combat climate change and
its impacts

13.1 - Strengthen resilience and adaptive capacity
to climate-related hazards and natural disasters in
all countries

Using more environmentally friendly
energy sources for heating.

13.2 - Integrate climate change measures into
national policies, strategies and planning

Supporting low carbon development.

13.3 - Improve education, awareness-raising and
human and institutional capacity on climate
change mitigation, adaptation, impact reduction
and early warning

13.a - Implement the commitment undertaken by
developed-country parties to the United Nations




Goal

Sustainable Development Goal

Direct contribution from CTCN TA
(1 sentence for top 1-3 SDGs)

Framework Convention on Climate Change to a
goal of mobilizing jointly $100 billion annually
by 2020 from all sources to address the needs of
developing countries in the context of meaningful
mitigation actions and transparency on
implementation and fully operationalize the
Green Climate Fund through its capitalization as
soon as possible

13.b - Promote mechanisms for raising capacity
for effective climate change-related planning and
management in least developed countries and
small island developing States, including
focusing on women, youth and local and
marginalized communities

14

Conserve and sustainably use the oceans, seas
and marine resources for sustainable
development

Protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and
reverse land degradation and halt biodiversity
loss

16

Promote peaceful and inclusive societies for
sustainable development, provide access to
justice for all and build effective, accountable and
inclusive institutions at all levels

Strengthen the means of implementation and
revitalize the global partnership for sustainable
development

Supporting the implementation of the
global District Energy Systems
Initiative.

13. Classification of technical assistance:
Please indicate primary type of technical assistance. Optional: If desired, indicaie secondary 1ype of
technical assistance.

| Please tick off the relevant boxes below | Primary | Secondary _ I

1. Technology identification and prioritisation O ‘1 &
[J2. Research and development of new climate technologies O .
[J3A. Feasibility studies for specific known climate technology & O
options

[J3B. Piloting of known technologies in local conditions O O
[J4A. Law, policy and regulatory reform recommendations @ a
[J4B. Sector specific roadmap or strategy design ‘ O )
[J5. Finance facilitation and market creation O ®

Please note that all CTCN technical assistance contributes o strengthening the capacity of in couniry

actors.



14. Monitoring and Evaluation process

Upon contracting of the implementing partners to implement this Response Plan, the lead
implementer will produce a monitoring and evaluation plan for the technical assistance. The
monitoring and evaluation plan must include specific, measurable, achievable, relevant, and time-
bound indicators thai will be used to monitor and evaluate the timeliness and appropriateness of the
implementation. The CTCN Technology Manager responsible for the technical assistance will
monitor the timeliness and appropriateness of the Response Plan implementation. Upon completion of
all activities and outputs, evaluation forms will be completed by the (i) NDE about overall satisfaction
level with the technical assistance service provided; (ii) the Lead Implementer about the knowledge
and learning gained through delivery of technical assistance; and (iii) the CTCN Director about
timeliness and appropriateness of the delivery of the activities and outputs.

The NDE and CTCN will monitor the progress of technical assistance activities by:

e Maintaining regular communication with the Response Implementer and the City Mayor's Office
and Secretariat for Environmental Protection of the City of Belgrade as a Request Applicant;

e  Verify Project progress against timeline and associated milestones.

The City Mayor's Office will coordinate activities between the response implementer and stakeholders
involved. If necessary, the City Mayor's Office may suggest to the Response Implementer any
adjustments and planning modification. Proposed adjustments and/or modification shall be previously
agreed with the NDE and CTCN to be effective,



