Pursuant to Article 5 and 6 of the Energy Law ("Official Gazette of the Republic of Serbia",
number 145/14) and Article 42, Paragraph 1 of the Law on Government ("OB&zatte of the
Republic of Serbia”, no. 55/05, 71/6%orrection, 101/07, 65/08, 16/11, 68-BS, 72/12, 7/14

- US and 44/14),

The Goverment makes

DECREE
ON ESTABLISHMENT OF IMPLEMENTATION PROGRAM OF THE ENERGY SECTOR
DEVELOPMENT STRATEGY OF THEREPUBLIC OF SERBIA FOR THE PERIOD TO
2025 YEAR WITH PROJECTIONS TO 2030, THE YEAR OF THE PERIOD 2017 TO 2023
YEAR

1. This regulation establishes the program for implementation of Energy Sector Development
Strategy of the Republic of Serbia until 2025 foe period from 2017 to 2023 year, which is
attached hereto as its integral part .

2. This Regulation shall enter into force on the eighth day of its publication in the "Official Gazette
of the Republic of Serbia".

O5No:
In Belgrade

The Goverment

President






1. INTRODUCTION

On the basis of thertergy Law (Official Gazette of the Republic of Serbiamo. 145/2014) energy

policy of the Republic of Serbia shall be determined by the Energy Development Stratiegy of
Republic of Serbia until 2025 with projections to 2030fficial Gazette of the Republic of
Serbid, no. 101/2015) (hereinafter referred to as Energy Strategy), and the conditions, manner,
dynamics and measures to achieve the Energy Strategy ddimestrategy Implementation
Program (hereinafter referred to as Program). The annual demand for energy sources, which is
necessary to provide the reliable, secure and quality supply to final customers, sources for the
provision of the necessary amount okrgy or energy sources, as well as the required level of
stock and spare capacity of facilities for the secure supply of energy and energy are all determined
by the Energy Balance of the Republic of Serbia (hereinafter referred to as Energy Balance).

Energ Strategy &dopted obecember 42015) defines the strategic priorities of development of
energy sector of the Republic of Serbia (hereinafter referred to as RS) for the aforementioned
period. Those priorities are:

1 Provision of energy security, through:
1. reliable, safe, effective and quality supply of energy and energy sources;

2. the establishment of conditions for reliable and safe operation of all systems in the energy
sector and for their sustainable development.

In order to enable safe, reliable and gyanergy supply it is necessary to promote the rational

use of energy, to ensure adequate reserves of oil and natural gas, to provide various sources of
supply of these fuels and then to start building new capacities for the production of electricity
(from renewable energy sources, as well as with conventional sources of energy, with high
energy efficiency) and new capacities for the transmission and distributeleabficity and

energy sources that will provide a secure supply at the lowest total cost.

1 The development of the energy market, through:

1. the provision of competitiveness in the energy market on the principles of non
discrimination, publicity and transparency;

2. the protection of customers of energy and energy sources;

3. the development of the eleicity and natural gas markets and their connection to the
unique EU energy market;

4. the increasing connectivity of the energy system of RS with power systems of other
countries, particularly with those in the immediate surroundings.

In accordance with th€reaty establishing the Energy Community, the Republic of Serbia has
set the establishment of a regional energy market as one of its the priorities. This market should
be integrated into the EU energy market and to allow more investment in the sector and
contribute to its development.

1 The transition to sustainable energy, through:

1. the provision of conditions for energy efficiency improvement in performing energy
activities and energy consumption;
2. the creation of economic, commercial and financ@hditions to increase the share of

energy from renewable sources of energy, as well as for the combined production of
electricity and heat;

3. the creation of institutional, financial and technical conditions for the use of new energy
sources (wind, solarjdmass, biogas, etc.);

4. the improvement of the situation and the system of environmental protection in all areas
of the energy industry;

5. establishing a mordavourable legislative, institutional and logistical conditions for
dynamic investment in the engrgector.



The Republic of Serbia's Energy Strategy, the NationaloAcklan for Energy Efficiency
("Official Gazette of the Republic of Serbjano. 1/2017), the National Action Pldor
Renewable Energy Sourc@©fficial Gazette of the Republic @erbid, no. 53/2013)the

Action Plan for Implementation of National Strategy Sustainable Developme(itOfficial

Gazette of the Republic of Serbia", no. 62/2011¢, National Emission Reduction Plan and

the National program for integration of Serldo the European Uniof/], define goals,
measures and activities that should contribute to increasing energy efficiency, increasing energy
produdion from renewable energy sources, reducing emissions of greenhouse effect one garden
as well as the reorganization and restructuring of companies in the energy sector, the creation
of new national regulations and standards and harmonization of thexg@xesgjulations and
standards applied in the EU. Specific measurable objectives for each energy sector are presented
in the chapter related to the sector.

Note: National Emission Reduction Plan is currently in the process of adoption. National

Program for htegration of Serbia into the European Union is a document containing a precise

plan for how to achieve all the criteria necessary for the country to become a member of the
EU, and was approved by the Government of the Republic of Serbia on Octdbeg&9,

Measuresactivities and projects that contribute to the realization of defined measurable goals
within the individual sector are all directed towards the overall transition to a sustainable energy
in Serbia. Sustainability of development arises from diné/ersal improvement of energy
efficiency, the increase of use of renewable energy and improvement of the environment, with the
latter being partly a result of from the previous two factors. Energy efficiency is regulated by the
Law on Efficient Use of Bergy ('Official Gazette of the Republic of Serbiamo. 25/2013), while

both the umbrella law for the energy sector: the Energy L&®ifiial Gazette of the Republic of

Serbid, no. 145/2014) and the Law on efficient use of enet@yficial Gazette ofhe Republic

of Serbid, no. 25/2013) regulate the field of renewable energy.

In addition to the energy efficiency level (i.e. indicators indicative of the energy efficiency) and

the share of the renewable sources in the final energy consumption, theterds imnportant

indicator of the level of sustainable development which is the improvement of environmental state
in the field of environmental protection. The legal basis for environmental protection are the
following acts:

- Law on Environmental Protectiq" Official Gazette of the Republic of Serbjao. 135/2004,
36/2009, 36/2009sec. law, 72/2009, sec. law3/2011, the decision of the Constitutional
Court and 14/2016),

- Law on Soil Protection'Qfficial Gazette of the Republic of Serbjao.112/2015),

- Law on Forests ("Official Gazette of the Republic of Serbia", no. 30/2010, 93/2012 and
89/2015),

- Water Law (Official Gazette of the Republic of Serbjao. 30/2010 and no. 93/2012),

- Law on the Protection of Environmental Nois®fficial Gazete of the Republic of Serbia
no. 112/2015),

- Law on Protection against Neanizing Radiation '(Official Gazette of the Republic of
Serbid, no. 36/2009),

- Law on Waste Management(fficial Gazette of the Republic of Serbjano. 36/2009,
88/2010 and 14/216),

- Law on Air Protection'(Official Gazette of the Republic of Serbiao. 36/2009 and 10/2013),

- Law on Strategic Environmental Impact Assessmeé@fficial Gazette of the Republic of
Serbid, no. 135/2004 and 88/2010),

- Law on Environmental Impad&ssessment'Qfficial Gazette of the Republic of Serbjano.
135/2004 and 36/2009),



- Law on Integrated Prevention and Control of Environmental PollutiorfiCial Gazette of
the Republic of Serbfano. 135/2004 and 25/2015),

- Law on Chemicals"Qfficial Gazette of the Republic of Serbjano. 36/2009, 88/2010,
92/2011, 93/2012 and 25/2015),

- Law on Nature ProtectioriQfficial Gazette of the Republic of Serhimo. 36/2009, 88/2010,
91/2010- correction and 14/2016).

In addition, the legal basis is madelaws and regulations and accepted international treaties and
agreements (Kyoto Protocol, the United Nations Framework Convention on Climate Change,
Parma Declaration on Environment and Health, the Paris Agreement, the European Landscape
Conwention, Podgaca InitiativesRegional Approach to Protection Issues Environment and
Climate Change in SoutBastern Europe, the Protocol on Water and Health to the Convention on
the Use of Transboundary Watercourses and International Lakes, Treaty establishinggize Ener
community (Law on ratification of the Treaty establishing the Energy Community between the
European Community and the Republic of Albania, Bulgaria, Bosnia and Herzegovina, the
Republic of Croatia, the former Yugoslav Republic of Macedonia, RepublMaoitenegro,
Romania, Serbia and the United Nations Interim Administration Mission in Kosovo in accordance
with United Nations Security Council Resolution 124®@fficial Gazette of the Republic of
Serbid, no. 62/2006), the Convention on Cooperationttier Protection and Sustainable Use of
the Danube River, the Framework Agreement on the Sava River Basin).

The inventory of greenhouse gases for the period-2013 and projections to 2020, i.e. the part

of the period covered by the Program, is given &'first Biennial Update Report to the United
Nations Framework Convention on Climate Chdrgé]. Projections of emissions of greenhouse
gases by030 and a contribution to national emissions reduction & @@npared to emissions

in the base year, 1990, are giverilmended Nationally Determined Contribution of the Republic

of Serbid [22]. The special significance of measures, activities and projects mentioned in the
Program has th&Regulation on limit values of air emissions from combustion plah@fficial
Gazette of the Republic &erbid, no. 6/16), which stipulates the implementation of a range of
projects in the fields oélectricity, district heating oil andindustry, which contain combustion
plants. Twenty heating plants within the district heating system, NIS and PE ERotvier
Industry of Serbia (hereinafter referred to as EPS), were identified as the operators that are subject
to the Law on integrated prevention and control of the pollution of the environhtgfficial
Gazettg, no. 135/2004 and 25/2015) and are requicedubmit an application to the relevant
ministry in order to obtain an integrated permit.

Also a series of measures and activities is planned that should provide sustainable energy sector
in line with international commitments and best practice.

This dowment includes below the following sections, or chapters:

2. The manner of defining strategic energy projects and necessary activities related to the decision
about projects being strateginod the basic obligations of the Government of the Republic of
Serbia, its ministries and the Energy Agency of the Republic of Serbia in relation to the
strategic energy projects;

3. Overview of measurable goals and indicators to be achieved through the implementation of
the Program and a list of measures, activities ogects by areas within the Program to
achieve the set objectives, taking into account environmental protection and energy efficiency
for each of the sectors:

9 Electricity Sector;

Sector ofDistrict Heating

Sector of Renewable Ener@purcs
Sector of Qi

Sector of Natural Gas

= =4 -4 A



1 Sector of Call
1 Sector of Energy Efficiency in Energy Consumption

Within the Program a group of projects is separated, with main characteristics, current status
and schedule for implementation of each project being shown in detageTprojects are
uniquely numbered throughout the Program, they are key to the achievement of the sector
targets and their realization, in addition to the realization of the proposed measures and
activities, will be subject to the reporting during the liempentation period of the Program.

4. The prioritization of projects defines within the Cha@ewhich is carried out using a specific
methodology for the selection and prioritization infrastructure projects approved by the
Government of the Republic of Serbia. On the basisloirisedstrategic relevance of each of
the projects, an amendment was proposed to the Unified list of priority infrastructure projects
in the energy sectora document adopted by the Government of the Republic of Serbia and
whose revision is expected in 2018.t&fthe analysis, it was estimated that some strategic
objectives are underestimated in the rating system which is defined by criteria of the strategic
relevance of the projects that have been used for the formation of a Unified list of priority
infrastru¢ure projects in the energy sector. In this sense, rating system and the parameters for
the assessment are redefined, as well as the weighting factors of particular mark in order to
adequately comprehend the impact projects to the realization of the dgdmied by the
Energy Strategy and formed in a special ranking list of actions defined within the Program,
which better reflects their valued influence on the achievement of the targets whose overview
is given in Chaptes.

5. Literature



2.1.

2. STRATEGIC ENERGY PROJECTS
Basic Concepts Related to Strategic Energy Projects

In order to define the notion of strategic energy project, ways of promoting a projecstrdtegic
one and liabilities and activities of the relevant institutions in monitoring of the implementation of
strategic energy projects, terms with the following meanings are used:

1)
2)

3)
4)

5)

6)

7)

8)

9)

10)

2.2.

energy infrastructure represents parts of the energy system, wisich located in the
Republic of Serbia or connecting the Republic of Serbia with one or more countries;

decision to build the facility represents all the decisions made in the process of obtaining
permits for construction, not including court decisiond dacisions made on appeal;

project- represents one or more parts of the energy infrastructure;

project of the Energy Community interest strategic energy project which is part of the list
of projects of interest to the Energy Community;

energy infrasucture bottleneckmeans limitation of physical flows in an energy system due
to insufficient transmission capacity, which includes inter alia the absence of infrastructure;

project promoter means one of the following:

(@) the transmission system opkna(TSO),the g/stem operatofor transportatior(SOT),
the distribution system operator (DSO), or other operator, or investor developing a
project of common interest;

(b) legal entity that is authorized by contract to accept legal obligations and &&aaticial
responsibility on behalf of parties to the contract, in the event that there are multiple
system operators, investors, or groups of interested patrties;

smart grid- means an electricity network that can integrate in a cost efficient manner the
behaviourand actions of all users connected to it, including generators, consumers and those
that both generate and consume, in order to ensure an economically efficient and sustainable
power system with low losses and high levels of quality, securgymbly and safety

works - the construction of the facility in terms of the law governing the planning and
construction of facilities and procurement of equipment and services;

studies- activities necessary to prepare the execution of the project, in tdrthe law
governing the planning and construction of facilities and the law governing the protection of
the environment;

commissioning: means the process of bringing a project into operation once it has been
constructed.

Categories of Strategic Energy Bojects

1) Electricity Sector:

(1) high-voltage overhead transmission lines, if they have been designed for a voltage
of 110 kV or more, and underground and submarine transmission cables, if they
have been designed for a voltage of 110 kV or more;

(2) electricity storage facilities used for storing electricity on a permanent or temporary
basis in abowground or underground infrastructure or geological sites, provided
they are directly connected to higbltage transmission lines designed for a voltage
of 110 kV or more;

(3) any equipment or installation essential for the systems defined in (1) and (2) to
operate safely, securely and efficiently, including protection, monitoring and
control systems at all voltage levels and substations;;

(4) any equipmetor installation, both at transmission and medium voltage distribution
level, aiming at tweway digital communication, redgime or close to redime,
interactive and intelligent monitoring and management of electricity generation,
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transmission, distridiion and consumption within an electricity network in view of
developing a network efficiently integrating the behaviour and actions of all users
connectedtoid generators, consumers and those that dodathorder to ensure

an economically efficiensustainable electricity system with low losses and high
quality and security of supply and safety;

2) Sector of Natural Gas:

(1) pipelines for transport of natural gas and biogas, which are part of the transportation
system;

(2) underground reservoirs of maal gas connected to the gas pipeline mentioned
under (1);

(3) facilities for admission, storage, regasification or decompression of liquefied
natural gas or compressed natural gas;

(4) equipment or installations which are important for safe, secureeéulent
operation of the system, or allow bidirectional flow of natural gas, including
compressor stations;

3) Sector of Oil:

(1) pipelines to transport crude oil;

(2) pumping stations and storage facilities required for the operation of the pipeline;

(3) any equipment or installation that is essential for the safe, reliable and efficient
operation of the aforementioned system, including systems for security, control and
management, as well as devices for reversible flow;

4) Priority thematic areas to be develped:

the introduction of the smart grid: smart grid technology implementation in the

Republic of Serbia, with the aim of effective integratiobeaviourand actions of all

users connected to the electricity network, in particular the production oflaugents

of electricity from renewable or distributed energy sources and controllable
consumption;

2.3. Criteria and Assessment of Criteria

In order to be designated as a strategic one, the energy project must meet the general and specific
criteria.

The generatriteria are:

1) the project has to belorig one of the categories fronh&pter2.2

2) overall potential benefit of the project, assessed according to specific criteria, exceeds the long
term total cost of the project;

3) that the project meets at least one of the followingreaiite

- itincludes (besides the Republic of Serbia) at leastherghbouringContracting Party of
the Energy Community Treatr anEU member,

- it is located on the territory of the Republic of Serbia, and has a significantbonakes
impact on some of theountries with which the Republic of Serbia borders.

In order to have significant creb®rder impact in accordance with point 3), line 2 of the general
criteria, the project must meet the following requirements:

(1) for electricity transmission, the pemt increases the grid transfer capacity, or the capacity
available for commercial flows, at the bordeR#public of Serbiavith one or several other
statesor at any other relevant cressction of the same transmission corridor having the effect
of increasing this croslsorder grid transfer capacity, by at least 500 Megawatt compared to
the situation without commissioning of the project;



(2) for electricity storage, the project provides at least 225 MW installed capacity and has a storage
capacity thatllows a net annual electricity generation of 250 Gigatvatirs/year;

(3) for gas transmission, the project concerns investment in reverse flow capacities or changes the
capability to transmit gas across the borders oRbpublic of Serbi@oncerned byt least
10% compared to the situation prior to the commissioning of the project;

(4) for gas storage or liquefied/compressed natural gas, the project aims at supplying directly or
indirectly at leastwo Contracting Parties of the Energy Community Treatthe EU Membey
or at fulfilling the infastructure standard ¢(Nrule)

(5) for smart grids, the project is designed émquipmentand installations at higtoltage and
mediumvoltage level designed for a voltage of 10 kV or more. It involves transmiasd
distribution system operators from at least @antracting Parties of the Energy Community
Treaty, which cover at least 50 000 users that generate or consume electricity or do both in a
consumption area of at least 300 Gigawaitis/year, of whiclat least 2@ originate from
renewablesource that are variable in nature.

Specific criteria are the contributions of the project as follows:
1. For projects of transmission and electricity storage:

(1) market integration, and reducing the energy infrastructure bottlenecks, the
competition and system flexibility;

This criterion shall be measured by calculating and assessing the impact.

For crossborder projects, the impact on the grid transfer capability in both power flow
directions is calculated, measured imre of amount of power (in megawatt), and their
contribution to reaching the minimum interconnection capacity d¥ lfistalled
production capacity

For projects with significant crodsorder impact, calculation is made for the impact on
grid transfer capability at borders between the Republic of Serbighan@ontracting
Parties of the Energy Community Treatyd EU member states, or within the Rdjmudf
Serbia and on demaysdipply balancing and network operations in in the Republic of
Serbia.

Impact assessment is being done for each individual project that includes all contracting
parties and the Member States on whose territory the project veillitbeall neighbouring

parties and Member States and other contracting parties and the Member States to project
a significant impact.

Particularly assessed is the impact in relation to the cost of production and transmission of
electricity, evolution andconvergence of market prices provided by a project under
different planning scenarios, notably taking into account the variations induced on the
merit order.

(2) sustainability, inter alia through the integration of renewable energy into the grid
and the transmission of renewable generation to major consumption centres and
storage sites;

This criterion shall be measured in line with the analysis made in the latest available 10
year network development plan in electricity by estimating the amount of generation
capacity from renewable energy sources (by technology, in megawatts), which is
connected and transmitted due to the project, compared to the amount of planned total
generation capacity from these types of renewable energy sources in the concerned
Member Sate in 2020 according to the National Renewable Energy Action Plan of the
Republic of Serbia.

For electricity storage, the assessment is made by comparing new capacity provided by
the project with total existing capacity for the same storage technoldag iarea that
includes all the contracting parties and the Member State in whose territory the project will



3)

be built, allneighbouringparties and Member States and other contracting parties and the
Member States to project a significant impact.

security of supply, inter alia through interoperability, appropriate connections and
secure and reliable system operation;

Security of supply, interoperability and secure system operation shall be measured in line
with the analysis made in the latest availabley&®r network development plan in
electricity, notably by assessing the impact of the project on the loss of load expectation
for the area that includes all the contracting parties and the Member State in whose territory
the project will be built, alheighbarring Parties and Member States and other contracting
parties and the Member States to which the prgegetificantly, interms of generation

and transmission adequacy for a set of characteristic load periods, taking into account
expected changes in clitexelated extreme weather events and their impact on
infrastructure resilience. Where applicable, the impact of the project on independent and
reliable control of system operation and services shall be measured.

2. For projects in priority thematic areas to be developed:

(1)

(2)

3)

(4)

(5)

Integration and involvement of network users with new technical requirements with
regard to their electricity supply and demand;

This criterion shall be measured by assessing the methods adopted to calculate charges
and tariffs, as well as @ir structure, for generators, consumers and those that do both, and
the operational flexibility provided for dynamic balancing of electricity in the network.

Efficiency and interoperability of electricity transmission and distribution in day-to-
day network operation;

This criterion shall be measured by assessing the level of losses in transmission and in
distribution networks, the ratio between minimum and maximum electricity demand
within a defined time period, the demand side participation in electnatkets and in
energy efficiency measures, the percentage utilisation (i.e. average loading) of electricity
network components, the availability of network components (related to planned and
unplanned maintenance) and its impact on network performanoestha actual
availability of network capacity with respect to its standard value.

Network security, system control and quality of supply;

This criterion shall be measured by assessing the ratio of reliably available generation
capacity and peak demandetshare of electricity generated from renewable sources, the
stability of the electricity system, the duration and frequency of interruptions per customer,
including climate related disruptions, and the voltage quality performance.

Optimised planning of future costefficient network investments;

This criterion shall be measured by assessing the reduction of greenhouse gas emissions,
and the environmental impact of electricity grid infrastructure.

Market operation and customer services, and contribution tomwss-border electricity

markets by load-flow control to alleviate loop-flows and increase interconnection
capacities;

This criterion shall be estimated by assessing the ratio between interconnection capacity
of a contracting party and its electricity derdanhe exploitation of interconnection
capacities, and the congestion rents across interconnections.

In addition, the following shall be valuedhstalled capacity of distributed energgurces

in distribution networks, maximum allowable placemenrglettricity without congestion

risks in transmission networks and energy that is not included in renewable energy because
of the risk of congestion or security risks.

Concerning projects falling under the sectors of natural gas transportation:



(1) Market integration, reducing energy infrastructure bottlenecks, system
interoperability and flexibility;

This criterion shall be measured by calculating the additional value of the project to the
integration of market areas and price convergence, to the overalilitgxabthe system,
including the capacity level offered for reverse flows under various scenarios.

(2) Competition, on the basis of diversification of sources counterparts and routes;

This criterion shall be measured on the basis of diversification, imgjutie facilitation

of access to indigenous sources of supply, taking into account, successively:
diversification of sources; diversification of counterparts; diversification of routes; the
impact of new capacity on the Herfindatirschmann index (HHIxdculated at capacity

level for the area that includes all the contracting parties and the Member State in whose
territory the project will be built, atheighbouringparties and Member States and other
contracting parties and the Member States to projsigreficant impact.

(3) Security of gas supply, on the basis of, among others, diversification of sources
counterparts and routes;

This criterion shall be measured by calculating the additional value of the project to the
short and longterm resilience ofth  Uni on6s gas system and t
flexibility of the system to cope with supply disruptionghe Contracting Parties of the

Energy Community Treatynder various scenarios as well as the additional capacity
provided by the project mea®d in relation to the infrastructure standard1(ule) at

regional level.

(4) Sustainability on the basis of, among others, emissions reduction, supporting the
back-up of renewable electricity generation and increasing usage of biogas;

This criterion shalbe measured as the contribution of a project to reduce emissions, to

support the backip of renewable electricity generation or pow®gas and biogas
transportation, taking into account expected changes in climatic conditions.

4. Concerning projects falling under the sectors of oitransportation:

(1) Security of supply and reducing the dependency on one single source or route of
supply
This criterion shall be measured by assessing the additional value of the new capacity
offered by a project for the short almhg-term resilience of the system and the remaining
flexibility of the system to cope with supply disruptions under various scenarios.

(2) Efficient and sustainable use ofources by minimising environmental risks;
This criterion shall be measured by assag#ie extent to which the project makes use of
already existing infrastructure and contributes to minimising environmental and climate
change burden and risks.

(3) Interoperability;
This criterion shall be measured by assessing to what extent the pmgpectes the
operation of the oil network, in particular by providing the possibility of reverse flows

The strategic energy projects from Cha@@rcan be candidates for the projects of interest for the
Energy Community in accordance with the decision of the Ministerial Council of the Energy
Community code D/2015/09/MENC.

2.4. Working Group on Strategic Energy Projects

The government, on a proposadrit theMinistry in charge oenergy forms a standing working
group for strategic energy projects consisting of, in addition to representatives\bihtbey in
charge of energy sector, the following representatives: Ministry in charge of planning and
construction of buildings, Ministry in charge of agriculture, Ministry in charge of environmental
protection, Ministry in charge of financklinistry in charge oeconomythe Energy Agency of
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the Republic of Serbia (hereinafteaferredto as AERS), PE Electric Power Industry of Serbia
(hereinaftereferredt o as EPS) , El ektromrega Srbije a.d.
Srbijagas, Transport gas Srhija.o., Yugorosgazy ugorosgaz transport ad, PE Transnafta. The
working group can include other institutions and project promoters.

The main tasks of the Working Group are:

specifying a pattern for making a decision on the facility construction;

di scussing project promotero06s requirements,;
evaluating projects in accordancewsectiorn2.2,

to propose to the Minister in charge of energy lists of candidates for strategic energy

projects. The decision on the proclamatidm @roject to be a strategic one is made by the
Government of the Republic of Serbia at the proposal of the Minister in charge of energy.

to propose to the Ministry in charge of energy draft of the (lasveinafter referred to as
Special regulationthatwill regulate issues related to strategic energy projects;

following the implementation of strategic energy projects;

preparation of an annual report for each of the strategic energy projects in the sectors of
electricityand natural gas which should bdidered to the Energy Community Secretariat

in accordance with the decision of the Ministerial Council of the Energy Community code
D/2015/09/MGENC;

co-operation with the coordinator for the project of interest to Energy Community, who is
designated by gaular highlevel group(PECI coordinator)as well as with other project
stakeholders

following the activities of the competent authorities in connection with the decision on the
construction of the facility in order to meet the deadline.

The main tasksfdhe promoter:

1. Needs to act in compliance with the regulations governing the energy sector, spatial planning
and construction, environmental protection.

2. To adopt the project implementation plan under point 2.5.

3. At the request of the Workir@roup, the Energy Agency and the Energy Community Secretariat
shall submit the necessary data and information related to the project.

4. To deliver to the Working Group data and information referred to previous line and the report
submitted to the Energygency and the Energy Community Secretariat.

5. To draft a special web page presenting strategic energy projects.

2.5. Implementation and Monitoring

Working group on strategic energy projects shall monitor the implementation of projects under
implementation plan(realization) submitted by the project promoter. Asartpof the
implementation plant is necessary to precisely define the schedule for:

preparation of spatial planning and technical documents in accordance with the requirements
of the Planningand Constructioh.aw;

granting of all necessary approvals from the competent authorities and institutions;
construction and commissioning;
issuance of all necessary permits.

The process of resolving administrative and legal issues relating to the amoiséxpropriation
of land on which a project is built, shall be regulated in accordance with a special regulation.

Deadlines for issuing acts specified under paragraph 1 shall be prescribed by a special regulation
and the total deadlineannotexceed & years.

A special regulation referred to in paragraph 3 shall regulate:
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- a project which is declared by the Decision of strategic energy projects, project description,
priority status and the determination of the public interest;

- the obligation of the piect promoter, particularly in terms of deadlines for completion of
individual phases;

- way of reporting on the project implementation on an annual basis, for each year of
implementation, including deadlines for reporting the status of permits and prccéaure
consultation, reporting on project implementation delaics,

- deadlines for issuance of acts specified under paragraph 1.

In order to complete transmission of Regulation 347/2013 of the European Parliament and of the
Council on guidelines for trariSuropean energy infrastructure it is necessary (by regulations
governing environmental protection, spatial planning and construction)to prescribe that limits for
strategic energy projects should be determined by a special regulation.

2.6. The role of the Enegy Agency of the Republic of Serbia

In the process of determining and monitoring the implementation of strategic energy projects
Energy Agency of the Republic of Serbia also participate and it will, by June 30, 2018, establish
and publish indicators andettorresponding reference value to compare unit investment costs for
comparable projects in the infrastructure category shown in Chagtemderl) and 2), which
project promoters can use for cost analysis and projects they promote.
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3. SUMMARY OF GOALS, IN DICATORS, MEASURES, ACTIVITIES AND
PROJECTS OF THE PROGRAM OF REALIZATION O F ENERGY STRATEGY BY
SECTORS

3.1. Electricity Sector

Strategic goals of Replib of Serbia inthe electricitysector are defined in Energy Strategy.
Indicators of goal realization are defined for each goal.

G.  ..Pmviding secure supply of electricity for domestic market

This indicator is measured through possibility of supplyelettricity to all consumers during
Programds r e atordngato Enengy Lp € Official d>azette of the Republic of
Serbid, no. 145/2014)1], regulation on conditions of electricity delivery and supply, distribution
grid code, transmission grid code, regulation on monitoring of technical and commercial indicators
and regulation ofjuality of delivery and supply of electricity and natural gas.

Indicators of continuity of supply in transmission network which should be monitored and
calculated are:

A non supplied power due to outage [MWiotal power due to outage for aleteringspots
without supply,

A ENS [MWHh] - total electricity not supplied, which is total electricity that is not supplied during
all interruptions of supply,

A ENS [4] - share of total not supplied electricity in total delivered electricity,

A ¢1 T [-naverape irdrruption time in minutes, which is ratio between not supplied
electricity and average power.

Continuity of supply in distribution network is evaluated according to following indicators:

A SAIFI [no. of interruptions/user} average frequency of interruptiguer user which is
calculated as quotient of accumulatesnberof interruptions of supply afonsumersnd total
number of consumers, and

A SAIDI [minutes/user]- average duration of interruption in minutes per user, which is
calculated as quotient of acoulated duration of interruptions of supply of consumers and
total number of consumers.

Since there are not internationally established standards of satisfactory continuity of supply in
transmission and distribution networks, transmission and distribsistem operators cannot
properly define targeted values of these indicators. All listed indicators heavily depend on annual
weather conditions, and especially @rcurrenceof unusual events (vis majornatural disaster

of catastrophic proportions. Inighsense, it is necessary to critically evaluate achievement of

targets defined ifablel per years during reporting, based on analysis of historic data and expert
experience

Table 1: Indicators of continuity of supply in transmission and distribution networks

Target 2017. | 2018. | 2019. | 2020. | 2021.| 2022. | 2023.
g'&g Sg(mve)d power due to 2000 | 1960 | 1920 | 1880 | 1840 | 1800 | 1760
ENS (MWh) 1600 | 1500 | 1400 | 1300 | 1200 | 1100 | 1000
ENS 06) 0.005 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003
¢ | Tningted 30 | 20 | 28 | 27 | 25 | 23 | 21
SAIFI (no of interruptions/usgr 8.5 8.2 7.9 7.6 7.3 7.0 6.7
SAIDI (minutes/user 850 | 800 | 750 | 700 | 650 | 600 | 550
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Ministry in chargefor mining and energy reports on security of supply every \34r Values of
indicators of continuity of supply in transmission and distribution networks are presented in this
Report. These values are collected, systemized and published by Energy Agesdynimual
Report (Serbian Energy Sector Report part) which is submitted to National Assembly and
published every year.

G.r.2. Development of electricity market at

In order to measure the development of the electricity mahestpllowing indicators are used:

- Maximum participation of three suppliers with the largest volume of trade (%) on the
wholesale market, which includes the bilateral market and the stock market (organized market)
of electricity. For each supplier, parpeints in one of the two markets, the amount of
electricity purchased and sold in both markets is summarized, and the supplier's share is
calculated as the percentage of such summed energy in the total volume of trade in the
wholesale market. The indicatigrcalculated as the sum of the three largest shares. The budget
of this indicator is carried out by the Energy Agency of the Republic of Serbia and submitted
to theMinistry in charge of energy;

- The level of wholesale market concentration, which is deteahon the basis of the calculated
HerfindahtHirschmann index (HHI). This index is calculated on the basis of the participation
of all suppliers in the wholesale market, as a sum of the squares of the participation of
individual suppliers in that markt0]. The lower this index is, competition in the market is
more developed. To assess the concentration of the wholesale market following limits are used:
HHI<1000-1 ow concentrat edmo dledrOaltCeHHyl <@®mMWdent r at
highly concentrated. Thealculation of this indicator is carried out by the Energy Agency of
the Republic of Serbia and submitted to Mhiaistry in charge of energy;

- The number of active suppliers in the wholesale electricity market is submitted as a direct
statement in the repdd0]. The value of this indicatas provided by the Energy Agency of
the Republic of Serbia and submitted to khi@istry in charge of energy;

- The number of active electricity suppliers in the retail market is submitted as a direct statement
in the repor{40]. The value of this indicator is provided by the Energy Agency of the Republic
of Serbia and submitted to tMinistry in charge of energy;

- The ratio of annual energy traded the organized electricity market and the total annual
electricity consumption in Serbia for which the data is provided by SEEPEX (on the annual
trading on the organized electricity market) and EMS (on total annual consumption).

At the national level, # conditions for all end customers of electricity for access to the retalil
market of electricity are provided through the free choice of the electricity supplier. Customers
who are entitled to guaranteed supply still do not use this right, so that th isupge free retalil

market was used by customers who spent 44% of the total consumption of end customers in 2016,
and the rest of customers have guaranteed electricity supply at regulated prices (for around 56%
of the total consumption of end customer2016). Further growth of regulated electricity prices

to the market level should lead to an increase in the percentage of customers and the sale of
electricity on the free retail electricity market, compared to the total consumption of end customers.

Thetarget values of the displayed indicators are showirabie?2.
Table 2: Indicators of electricity market development

Target 2017. | 2018. | 2019. | 2020. | 2021. | 2022. | 2023.
Maximum share of three
iﬁifé'iﬂswvﬂg?et?ifﬁ%?i 050/ 050/ 045 045 045 040 040

(%)
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Target 2017. | 2018. | 2019. | 2020. | 2021. | 2022. | 2023.
Level of Wh0|esale marke moderately| moderately| e qium | medium low low low
concentration high high
Number of active
suppliers in the wholesal¢ >40 >40 >40 >40 >40 >40 >40
electricity market
Number of active
suppliers in the retail salg >10 >10 >10 >10 >10 >10 >10
electricity market
Ratio of annual sale of
electricity in _market and >20% >4% ~6% ~8% ~9% S10% | >11%
total electricity
consumption in Serbia

G. 1. 3. |l ncrease of transmission capacity/ cor

regional and panEuropean significance;

This goal is in connection with the implementation ®fansBalkan corridot, and in that sense

can be defined as an increase in capacity/corridor via the Republic of Serbia, with regional and
partEuropean nature, to 500 MW in a nesbuth in the period to 2023. Report on the annual
increase in capacity submits EMS.

G. . 4.

This goal is defined in strategic documents of EPS, it is the responsibility of the distribution system
operator and displayed as a percentage value of electricity losses in the distribution system
compared to the tal energy to be supplied at the threshold of the distribution system, in order to
supply customers connected to the distribution system.

iorRoé Idsses in distribution networks;

Table 3: Indicator of losses reduction in distribution sector
2017. 2018. 20109. 2020.
12.8 11.9 10.8 10.4

2021.
10.1

2022.
9.8

2023.
9.6

Target

Losses of energ(o)

Annual losses of electricity in distribution system and their percentage compared to total annual
energy provided at the threshold of distribution system for supplying of consoamerscted to
distribution system are part of information on realized energy balance of distribution utilities of
Republic of Serbia, which will be provided by distribution system operator in the future.

G. [ .Emabling net export of electricity;,

Possibility for net export of electricity is providédhe difference between exports and imports
of electricity is positive for one yeafccordingly goal is defined that difference between export
and import of electricity in the annual balance of eleity in the period of implementation of
Program is greater than zero.

3.1.1. Overview of Policies and Activities in the Field of Electricity

To achieve the objectives set out in secah in the period of implementation of Program, the
following activities will be carried out: ensuring the smooth and transparent functioning of the
electricity market and nediscriminatory acess for all market participants and harmonizing
bylaws with the Energy Law (primarily adoption of the new regulations on conditions for delivery
and supply of electricity). Taking into account the uncertainty of market trends in the electricity
market (inceased production of electricity from renewable energy sources in some European
countries and the expected increased possibility of placing surplus on the market of the Republic
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of Serbia due to market integration in the future, uncertainty abouwtc@tficates trade, etc.),
energy operators will in future pay special attention to measures to mitigate market risk and predict
the resources for the implementation of the activities for which they are responsible, within the
framework of their commercial paly and in the framework of strategic and planning documents.

In addition, the Ministry in charge of mining and energy shall take all measures for the
implementation of activities under the authority and for this purpose shall provide funds from the

Budgetof the Republic of Serbia for the corresponding year.

Table 4: Overview of activities in electricity sector

Activity

Realization
period

Responsible
entities

Indicators of realization

Adoption of bylows according
to Energy Law

2018

Ministry in

charge of

mining and
energy

Adopted Regulation on
conditions for delivery
and supply of
electricity. This activity
directly affects
indicators of continuity
of supply in
transmission and
distribution networks
shown inTablel and
indicators of electricity
market development
shown inTable2.

Harmonization of the Code on
monitoring technical and
commercial indicators and
regulating the quality of supply
of electricity and natural gas
with the requirements of the
Energy Law

2017.

Energy Agency
of the Republic
of Sebia

AdoptedCode on
monitoring technical
and commercial
indicators and
regulating the quality of
supply of electricity and
natural gas. This
activity directly affects
indicators of continuity
of supply in
transmission and
distribution networks
shown inTablel.
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Activity Reallz_atlon Respp_nsmle Indicators of realization
period entities
The
Government of
Providing the legal framework the Republic of Carried outertification
for performing the certification Serbia, the rocess by Ener
process of the transmission National 2 enc ars(d rO\?i?:lled
system operator through the Assembly of the thge cer)'iificatign of
amendment of theegulations Republic of fransmission svstem
regulating the work of the 2018. Serbia, the operator. This )allctivit
Government, ministries, Ministry in dﬁectl allffects y
operation of public enterprises charge of indica%:)rsof clectricit
and other regulations necessalt economy, the market develo menty
for the implementation of the Ministry in shown inTabIeg
certification process charge of '
mining and
energy
Takeover of metering spots an{ DSO EPS
. 19 spot Distribution, | The enforcement of
equipment by the distribution Energy Agency| obligations under the
system operator and the : :
Morovemenof meterin of the Republic| Energy Law (Articles
Imp 9 20172020. | of Serbia, the | 136 and 404). Indicator,
infrastructure to ensure smootk - . -
S > Ministry in of electricity market
functioning of the electricity :
charge of development shown in
market and to ensure a better -
. mining and | Table2.
offer on the electricity market
energy
Ensuring tle smooth,
transparent and nen
discriminatory allocation of TSO EMS, Indicators of ectricit
crossborder transmission 2017 Energy Agency market develo menty
capacity through the coordinate ' of the Republic resented iﬁ'aglez
allocation of transmission of Serbia P
capacity and joining the Auctiol
Office
TSO EMS, DSO
Harmonization of network code EPS Indicators of electricit
of the transmission and Distribution, y
L ) 20172020. market development
distribution systems in Energy Agency resented iTable?
accordance with thEnergy Law of the Republic P
of Serbia
2017.-
Electricity market coupling with Montenegro
Montenegrin market (1. phase)  2018.- Indicators of electricity
4MMC (Hungarian, Romanian,| 4MMC market development
Czech and Slovakian markets)| 2020.- Italy SEEPEX presented iTable2 and
(2. phase), Italian (3. phase) af 903 completed market
Croatian, Bulgarian and Croatia coupling processes
Albanian markets (4. phase) Bulgaria a’md
Albania
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Activity Repailrziggon Reesrﬁ)tﬁir;s;ble Indicators of realization
Adoption of the
Regulation and the
Rules prescribing
minimum energy
efficiency requirements
for new and
reconstructed facilities
Adoption of bylaws in Ministry in I?;r:gr?]i%i?oenr?nodn’
accordance with the Law on th charge of O
o : 2017. L distribution of
efficient use of energy in the mining and electricity and heat
field of electricity energy . y and '
This activity directly
affects indicator of
losseseduction in
distribution sector
shown inTable3 and
realization of goal:
G.[r.5. Enat
export of electricity.
The values of efficiency
of new and
Improving energy efficiency in reconstrluctted_ thltlermal
the electricity generation secto \?v?tvtﬁ;\g %r;usrén ine
through improving technical Requlation on the
efficiency of steam boilers and =0 .
- 20172023. EPS minimum requirements
turbo-plants and other facilities for energy efficiency
in accordance with the measur This activity directl '
stipulated in the Action Plan fo y directly
Energy Efficiency affec?ts realization of
goalG. . 5. E
net export of
electricity.
The inclusion of the procedure I\gw;tré/:; Established service at
for issuing energy permits for mining and the Eadministration
construction of facilities for the enerav. Office portal. This activity
production of 1 MW or more, 0 of Im%);’mation directly affects
power less than 1 MW that use 2018 Technology and indicators of elecicity

water as a primary energy
resource, facilities for combine
production of electricity and
heat and direct OHL at the E
administraion portal

Electronic
Administration,
Chamber of
Commerce of
Serbia

market development
shown inTable2 and
realization of goal:
G.[r.5. Enat
export of electricity.
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Activity Reallz_atlon Respp_nsmle Indicators of realization
period entities
Prepared study in whicl
different models of
application of capacitive
Preparation of a study which mechaism are .
. : presented, an optimal
would compehend the need to Ministry in S
. " solution is selected and
introduce a model of capacitive charge of :
. : 20109. - further actions and the
mechanism and to define furth mining and ) o
. . steps of its application
steps and activities for its energy

eventual implementation

are defined. This
activity directly affects
realization of goal:
G.1r.5. Enal
export of electricity.

In accordance with the provisions of thedegy Law the preparation and adoption of regulations
is planned, whose review, dates of adoption and responsible institutions is presented in the

following table.

Table 5: Plan of the adoption of future regulations in theelectricity sector

Council EZ D/2011/02/M€

Name offuture Name of EUregulationby Deadline for Responsible
regulation which tosynchronize adoption institutions
: Directive 2009/7ZC in the
Regulation on ) .
" . text implementedccording to
conditions for delivery the Decision of the Ministerial Il quarter o .

of mining and

Technical regulations Department
. ) IV quarter
in the field of -
— 2019
electricity
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3.1.2. The List of Projects in the Electricity Sector

3.1.2.1 Projects in the Field of Electricity Generation

In the field of electricity production, the construction and entry into operation of several major
production facilities is planned during implementation of Progranwelsas withdrawing of
thermal power plants that are at the end of their life cycle from operation.

Listed significant production facilities should be put into operation during Program
implementation:

1) Wind FarmAlibunar, by the end of Februar®018,installed capacitypf 42 MW, estimated
annual productionf 1008 GWh;

Note: The annual productioaf all wind farms is estimated based on an installed (maximum)
power and the estimated equivalent of effective annual operation time of 2400 hours.

2) Wind FarmMalibunar, by the end of April 2018, installed capacit$ MW, estimated annual
productionof 19.2 GWh;

3) Wind FarmP| andi gt e 1, by the end ofof N2 M&mber
estimated annual productioh 2448 GWh;

4) Wind FarmKov al| i ¢ a, by the end of N of \1 @4 s MW, r 201
estimated annual productioh 2508 GWh;

5 WindFarmLi buk, by the end of Nooflsdme MW, edificted, i n
annual productioof 380.3 GWh;

6) WindFarmKogava, by the end of ofAMW,estinZagddadnual i n st
productionof 163.2 GWh,;

7) Wind Farm Kostolac, by the end of 2020, installed capaxfit§6 MW, estimated annual
productionof 145 GWh (this project is included in the list ofguity infrastructure projects in
the field of energy Single Project Pipeline with the solar power plant Petka in Kostolac,
installed capacitpf 9.9 MW, estimated annual production of 13 GWh);

8) Thesteangas CHP , Bydhe enel wfd quarter 2019,stalled capacityf 140 MW,
estimated annual productiof910 GWh[41]. There is the possibility of delaying the deadline
presented by the invest the connection conditions are subject to the completion of the first
stage TS Pdrvo 7, due to the investment status of this substation;

9) ThermaiBlock B3 in TPP Kostolac Bby the end 2020, installed capacity of 350 MW,
estimated annual production 200 GWh

Therefore, the total electricity production from new capacities should be increasd@ bgwh.

This would be a successful substitute of energy produced by capacities whose withdrawal from

operation is planned due to the end of their serviee |

Projects of wind farms construction, which were prompted by the introduction of the status of a

privileged producer and incentives provided to this type of electricity production, will be for these

reasons presented in the chapter relating téigfteof renewable energy.

During implementation of the Program it is planned to continue revitalization of HPP, wherein it

is planned to increase the power which is injected to the transmission system with the following

schedule:

1) The unit @&dapli mew iksRlRed gapacity of 205 MW, will be in operation from
2017.

Note: Permission for the exploitation of new installed power supplier provides after completion
of the warranty testsapplies to each of these aggregates.

2) The unit 6&@ap inew ikbRIRd capacity of 205 MW, will be in operation from
2018.

19



3) TheunitG3i n Hé&dap Iy new installed capacity of 205 MW, will be in operation from
2019.

4) The unit G2 in HPP Zvornik, new installed capacity of 31.4 MW (instead of 24 MW) will be
in opaation from 2017.

5) The unit G3 in HPP Zvornik, new installed capacity of 31.4 MW (instead of 24 MW) will be
in operation from 2018.

6) The unit G4 in HPP Zvornik, new installed capacity of 31.4 MW (instead of 24 MW) will be
in operation from 2019.

7) TheunitGli n HPP Potpel, new installed capacity
operation from 2021.
8 The unit G2 in HPP Potpel, new installed caj

operation from 2022.

99 The unit G3 in HPP Pydf MW, (insteawf 17 MVE) will beline d ¢ a |
operation from 2023.

10)New G4 wunit in HPP Potpel, installed capacit

In addition to increased power of HPP generators/turbine units, the production of electricity from
hydro ppwer plants will still mostly depend on hydrology (water inflow).

During the period of implementation of the Program it is planned to revitalize the thermal block
A4 in TPP Nikola Tesla A, where it is planned to increase the installed capacity to 308t6 MW
335.3 MW by 2018.

By the end of 2023 it is planned to withdraw from operation eight théatouks (for TPP Kostolac

Al additional analysis on the feasibility of withdrawal/rehabilitation will be performed) overall
balance of power 622 MW and productmirabout 1717 GWh. This means that by the end of the
Program implementation additional electricity production of al2oit TWh would be provided

from domestic sources, whereby the output from new TPP and CHP would completely replace the
production of wihdrawn TPP and CHP, which would secure fulfilling two strategic objectives in
the field ofelectricity.

G. r ..Prmviding secure supply of electricity for domestic market
G. r..Emabling net export of electricity;

Note: Numbers of goals correspond to numbered targets of Cisaptdihis way of numering

of the goals is kept in the sections relating to projects in the areas of transmission and distribution
of electricity. The goals are listed by relevance of the project to achieve them (the first is listed the
goal for which thdulfilment of the prgect is the most important).

Although the units A1 and A2 in TPP Nikola Tesla A will come to the end of their life cycle during

the implementation of the Program, the preliminary analysis shows that the most economical
solution is reconstruction of unitslfand A2 in TPP Nikola Tesla A with the implementation of
measures for environment al protection and f o
million are needed. The final solution for the status of these thermal units will be known after the
prepaation of detailed investment and technical documentation, whatgeing

Investments required to withdraw five therblocks from the operation are estimated at 26
million G.

The preparation of investment and technical documentation for status tidoCTE Kostolac A

is on-going Preliminary analysis shows that thermal block Al should be withdrawn from the
operation, and block A2 should be reconstructed with the application of measures to protect the
environment, with the necessary investment of @87 | | iFmal solation for status of these
thermal blocks will be available after preparation of investment and technical documentation.

It is planned that reconstructed and new production thermal blocks are implemented using modern
technology that prades an optimal level of energy efficiency in the electricity generation sector.
They would replace old, energyefficient thermeblocks that are withdrawn from the operation.
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Improving energy efficiency in electricity production is planned by improvhg technical
efficiency of steam boilers and tudptants. Plan of activities to improve and targeted values of
indicators of realization (degree of usefulness of certain thétouks) will define EPS through

its tenyear development plan.

Ministry in charge of mining and energy has prepared the decree and the rules that prescribe
minimum requirements for new and revitalized facilities for the generation, transmission and
distribution of heat and electricity, which will be a condition for obtaining trerggnand/or a
building permit, and whose application start in 2017.

In addition to wind turbines, which are particularly important in order to meet goals related to
renewable energy sources under various scenarios, Energy Strategy considered a number of
potential projects for the construction of production facilities in the electricity sector, as shown in
Table6.

Table 6: Potential projects for the construction of new generating capacity in the electricity
sector

Name ofproject Estimatecdpower Estimatedannual generation
(MW) (GWh)
TPPNT B3 750 5400
TPP Kolubara B 750 5100
CHP on gas 860% 3000
HPP Velika Morava 147.7° 650
HPP Zapadna Morava 66.45° 297.14
HPP Ibar® 117° 451
HPP Srednja Drin& 321" 1445
RHPP Bistrica 680 -
RHPP nerdap 3 600 -

a- Total power of several CHPP a n| Beograd Ni ), et c.
b - Total power of several cascade HPP

c - Law onRatification of the Agreement between the Government of the Republic of Serbia and
the Republic of Italy on cooperation in the field of enertffficial Gazette of the Republic of
Serbid - International Agreements, no. 7/12)

In addition, it is considereithe launch of the project of construction of facilities for the production
of electricity from waste in the Republic of Serbia.

P.1. The project of constructioof new thermeblock in TPP Kostolac B3

The project of construction of a new thenlock in Kostola B3 (TPPKO B3 350 MW)
contributes to increasing the production capacity, and thereby improve security of energy supply
in Serbia. The project includes expansion of open pit mine Drmno and increase of coal production
from 9 to 12 million tons per year. Tivalue of the project TPP Kostolac B3 is $715.6 million
(about 81100 million RSD). The project is financed from two source86 85 the project will be

funded by a loan from the Chinese EKSIM bank under preferential conditions approved by the
government guarantee, and the residue is prd¥rden the EPS (1%). The completion period is

58 months. Block TPP Kostolac B3 meets allissnmental standards prescribed by the laws of

the Republic of Serbia. The construction is of great importance for the development of energy
sector of the Republic of Serbia, for a reliable and secure supply of energy and establishing the
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conditions for réable and safe operation and sustainable development of the energy sector in
general, which directly affects the competitiveness and export capacity of the Serbian economy.

From the aspect of energy efficiency improvement, detailed assessment will be &ftew
preparation of study on energy efficiency. Since the production of the new thérakowill
replace the production of old therrbtncks with low efficiency level, the assumption is that the
efficiency of electricity generation of the new blockhiricrease by at least 3 percentage points.
So, based on assumption that the existing théymcks which will be replaced by a new thermo
block have efficiency of 3 (which is a conservative assumption because in 2015, the average
efficiency of thermal lmcks without the consumption of electricity for own consumption
amounted to 34%), and that the new thermmock has efficiency of 3® (characteristics of
individual elements of thermblocks are unknown, because the block is still subject to planning),
for every kWh of energy produced from the new thebtaxrk saving will be around 225 Wh of
primary energy. This means that the annual production of 2,200 GWh corresponds to an annual
primary energy savings of 495 GWh, which represents about & 4rimaryenergy production

in 2015.
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Table 7: Main characteristics and effects of the project

Technical characteristic

Project value and
funding source

Description of the effects of
implementation

Valorisedaverage annual effects of the implementat
on the basis of available documentation

TPP Kostolac B3
350MW

715.6 million $

(85% of the loan of
Chinese EKSIM
Bank, and 1%
from EPSs own
fundg

The increase in installed capacity of
thermalpower plants of EPS for 350
MW and increase of annual generatior]
injected the transmission system of
approximately 2,200 GWh. Production
of thermal block will replace the
production capacity that are planned fg
withdrawal by 2023, which will, in
additionto building new RES capacities
ensure security of electricity supply of

customers in the Republic of Serbia.

Annual production of electricity that is injected into tf
transmission system;200 GWh;

The value of injected electricity according to the
reguated prices of electricity in 2015: RS@,762
million ($135.5 million according to the regulated
prices of electricity in 2015).

Table 8: Lacking planning and technical documentation

Project

Status of the project during tipeeparation of the Program Lacking planning and technical documentati

The project of
construction of new
thermablock in TPP
Kostolac B3

Environmental impact assessment study, the

Preliminary design is completed and approved by the Nathundit project for the building permit, building perm
Commissionin 2014. The amendment of preliminatgsign ison-going | the project foworks (construction,

due to the changed conditions by the Chinese partner. The drafting & mechanical, electrical and information
review of the Project for a building permitas-going

communication section), as built desigsage
permit

Indicator of this project realization is the percentage of realization of term plan harmonized with the contractor By aucrgears).
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Table 9: The dynamics of the implementation of activitiesluring implementation of the Program

Project
The project of construction of new thershtock in TPP| Responsible entity | 2017. | 2018. | 2019. | 2020. | 2021. | 2022. | 2023.
Kostolac B3
Organizational and project management activities X X X X
Preparation of technical documentation EPS Ministry in X X
Study of the impact on the environment and society | charge of mining and X
Permits energy X X
Construction andommissioning X X X
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3.1.2.2 Projects in the Field of Electricity Transmission

Projects in the field of electricity transmission can be divided into two groups:

1) Projects of reinforcement of lines that connect Serbian transmission systemeigithouring
transmission systems and further integration of the transmission system of the Republic of
Serbia in regional interconnectiofhese projects enable the implenatian of the following
strategic goals in the field efectricity(goals are listed in the order of magnitude of the effects
of the project to the goal):

G.r.2. Development of electricity market af

G. . 3. l ncrease of transmission capacity/c
regional and panEuropean significance;

G. [ .Emabling net export of electricity;,
G. [ ..Pbviding secure supply of electricity for domestic market

2) Projects for further developmeand reconstruction of the existing 110 kV network in order to
ensure a secure supply of transmission system users. These projects enable the implementation
of the following strategic goals in the field @ectricity.

G. [ ..Pbviding secure supply of electricity for domestic market
G.r.2. Development of electricity mar ket at

The first group of projects includes tphmject"TransBalkan corridoft, whichimplementation is
onrgoingandit haspredominantly regional character. The second group consists of projects of the
reconstruction oexisting 110 kV lines which are at the end of their life cycle, as well as the
construction ofnew lines which solve the problem$ unsecure, a radial suppbf individual
substations 118/ kV.

P.2. The"TransBalkan corridot project

The "TransBalkan corridot project is included in Single Project Pipelif&rojects of Energy
Community InterestPECI), Projects of Common Interest (PCI) (section Resibban| ev o)
Western Balkan Investment Framework project list (WBIF) and list of project within investment
frameworkof WesternBalkan Six (WB6 list) (section Kragujevac Kraljevo 3 and upgrade of
Kraljevo 3 substation) and it consists of two phases.

The"TransBalkan Corridor- Phase 1 consists of four sections:

1. Construction of double 400 kV overhead line (OHL)H@& n | 2z VSResita;

2. Construction of singld00 kV OHL TSKragujevac2 - TS Kraljevo3;

3. Construction of double 400 kV OHL TSbrenovac TS Baj i na Bagt a;

4. Construction of regional 400 kV interconnection Serbi@osnia and Herzegovina
Montenegro through construction-TeRPli@l@aubl e
HPP Vigegrad with possible prospective coni

The"TransBalkan corridor Phase 2includes a number of projects for construction of new 400
kV power lines. Only after the completion of the first phase, based on the completed planning and
technical documentation, decision will be made on the pesrdf projects under Phase 2.

During the realization of the POS, it is planned that the construction of sections 1 and 2 of Phase
1 of the project is completed, and the construction of sections 3 and 4 of the same phase, provided
that sources of financingr these two sections are provided.

For one section ophase 2 of the project, the preparation of prefeasibility studyn-going
therefore there are still no available data on the final technical characteristics and effects of power
line construction.

The summary effect of reducing losses due to the implementation of all projects amounts to 202.3
GWh per year, which accounts for about?%.af final energy consumption (energy and xon
energy use) in 2015. However, the cumulative effect of implementdtadhpyojects is lower due
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to changes in the baseline against which calculations are made. In any case, the cumulative effect
is not less than 130.4 GWh per year (maximum effect of a particular project), which represents
about 0.1% of final energy consuption (energy and neanergy use) in 2015.

The change from the previously perceived value of ThensBalkan Corridor Phase 1in Single
Project Pipeline, ofable129of Program, was caused by the conclusion of the contract for credit
and donation for the construction of the section 2, which is determined by the final value of the
investment, as well asmore precise understanding of the costs for sections 3 and 4, for purposes
of completing the application for the preparation of investment grant.
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Table 10: Main characteristics and effects of the poject

Technical
characteristics

Project value and
funding source

Description of the effects of
implementation

Valorisedaverage annual effects of the implementati
on the basis of available documentation (values are t
over from corresponding studies)

Double 400 kV OHL TS
Pan|l2V8 Raeg
65 km

25.6 million U
(own funds of EM$

Single 400 kV OHL TS
Kragujevac 2 TS
Kraljevo 3- 60 km

296mi I I i on U

(Of which:8 mi | | i
own funds of EMSI 6
million donation through

Double 400 kV OHL TS
Obrenovac TS Bajina
B a g-t1ldkm

the WBI F, a
loan Kfw)
66.75mi | | i on (

(Applied for 26% from
pre-accession EU funds,
the remaining amount
would be provided
mainly from the credit
line (64%) and the
smaller part from own
funds (10%)

Double 400 kV OHL TS
Baj i naTPRPa gt
Plievja-HP P Vi ¢
84 km

418mi I I i on U

(Applied for 26% from
pre-accession EU funds,
the remaining amount
would be provided
mainly from the credit

line (64%) and the

Improving the overall net transfer
capacity interconnection between
Serbia and Romania, facilitating the
connection of future largscale wind
farm in southern Banat and the future
connectomf t he 400/ 1

5.1 million a4 (reduction o
in transmission capacity 4
Reduction of losses: 13.3 GWh per annum (abodt1.4

compared to the present value of losses in the transmissig
system);

ReducingC@e mi ssions a 11000 t

upgradingtransmission network in
westen Serbiao the 400 kV by
gradually taking over the function of
over 500 km of 220 kV lines in this
zone, whose age is more than 50 yea
andwhich should be withdrawfrtom

0.38 mill i ordossés);(reducti on
Reduction of losses: 7 GWh per annum (aboudc8mpared
to the present value of losses in the transmission system);
Reducing CQe mi s s i ,@rnhtper gear4estimate).

service, while reducing losses,
increasing the capacity of lines that
allow the pumping regimeof RHPP
BajnaBagt a, i ncreas
transmission capacity of the
transmission network in the Republic
Serbia in the eastest and nortfsouth
directions and facilitating transfer of
cheaper electricity from Southeast
Europe to Italy. All dthis will increase

9.8 mil i n 0 (reduction o
COhemi ssi ons (ndahin@Geasuinltransmission
capacity 0.7 million 0);
Reduction of losses: 130@Wh per annum (about%
compared to the present value of losses in the transmissiog
system);

Reducing CQe mi s s 1L0850Gt pex year (estimate).

(0]
n

security of electricity supply in
Republic of Serbia, allow the
connection of renewable energy
sources, and provide better integratio
of the electricity market, and provide
the conditions for connection of future
RHPP Bistrica to thd00 kV network.

6. 4 mil | i oeffedis are hohpilesenteddnuagallab
documents);

Reduction of losses: 51.6 GWh per annum (abolb5.5
compared to the present value of losses in the transmissig
system);

Reducing CQe mi s s i ®00s perdyead (Bstimate).
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smaller part from own
funds (10%)

Table 11: Lacking planning and technical documentation

Project

Status of the project during the preparation of the Progra

Lacking planning and technical documentation

Double 400 kV OHL TS
Pan|l2V8 Raeg
65 km

Construction started in 2016

As-built design

Single 400 kV OHL TS
Kragujevac 2 TS
Kraljevo 3- 60 km

Completed a complete planning documents, adopted the
detailed regulation plan for the territory of three municipaliti
through which passes the t
and Kraljevo), provided the location conditions issued by th
Ministry of Construction, Transport and Infrastructure.
Feasibility study and preliminary design is completed and tt
Audit Commissiorof the Ministry of Construction, Transport
and Infrastructure issued a positive opinion on the study.
Completed a complete EIA proceduprepared Study on
environmental impact assessment, provided public debate
public insight, and then the expert review of the Ministry of
Agriculture and Environmental Protection. Preparation of
technical documentation and technical control of timeesis in
the final stage. The resolution of property issues,
expropriation of land for the pillar locations is in final stage.

The building permit for the works in TS Kraljevo 3 is issued

It is expected that the issuance of a building permit fo
power line and the launch of the tender for the

construction begin during 2017, and the construction (
transmission line during 2018.
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Project

Status of the project during the preparation of the Progra

Lacking planning and technical documentation

Double 400 kV OHL TS
Obrenovac TS Bajina
Bagtld km

The preparation of the elaborate on general route selectibn
of the Spatial plan for special purpose areaoargoing Also,
preparation of the documentation for the tendentgoingfor
the feasibility study, preliminary design study and
environmental impact assessment in accordance with the
requirements of the Law on planning and construction. The
documents which have been prepared in the previous proct
do not meet the requiremss of the Law on planning and
construction so they need to be adjusted.

Elaborate on general route selectiSpatial plan for
special purpose area, conceptual solution, location
conditions, the final versions of the feasibility study,
preliminary desigrand study of environmental impact
assessment in accordance with the requirements of th
Law on planning and construction, the project for
building permit, building permit, the project for executi
of works, tender documents for the constructiorpuit
design.

Double 400 kV OHL TS
Baji naTPHPagt
Plievla-HP P Vi ¢
84 km

The preparation of the Spatial plan for special purposes are
(SPSPA) under the Ministry of construction, transport and
infrastructure ion-going in parallel to the prepaiah of
feasibility studiespreliminary projecstudy and environmenta
impact assessment in accordance with the requirements of
Law on planning and construction, and they will be submitte
to the audit after adopting SPSPA and conceptual solution
obtaining location conditions.

Spatial plan for special purpose area, conceptual solu
location conditions, the final versions of the feasibility
study, preliminary design and study of environmental
Impact assessment in accordance with the requireraé
the Law on planning and construction, the project for
building permit, building permit, the project for executi
of works, tender documents for the constructiorpuit
design.

Indicator of this project realization iplementatiorof activities per years presented in following table. Numbers in table mark sectithesfbt

phase oproject.

Table 12 The dynamics of the implementation of activities during implementation of the Program

Project . . Responsible entity | 2017. | 2018. | 2019. | 2020. | 2021. | 2022. | 2023.
The"TransBalkan corridot project

Organizational and project management activities 1-4 1-4 2-4 2-4 3-4 34 3-4
Preparation of spatial planning documentation 4 4 34 3 3

Preparation ofechnical documentation EMS 4 34 34 3 3

Study of the impact on the environment and society 3

Permits 2 4 4 34 3

Construction and commissioning 1 1-2 2 2 4 34 34
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P.3. The project ofeconstruction of 110 kV power lines in order to increase security of supply
and increase the efficiency of the transmission of electricity at 110 kV voltage level.

Over 2000 km of 110 kV OHL of transmission network was built more than 50 years ago.
Although in the meantime, some of them were reconstructed, these are the replacement of worn
conductors, a very rarely replacement of pillars. A large number of power lines is built on concrete
pillars and passes affected routes, which results in a reductindicditors of supply reliability.

To ensure a satisfactory level of reliability of the 110 kV power transmission grid it is necessary
to implement phases reconstruction of this network in the future. It is planned to reconstruct
annually about 4&ilometres of 110 kV OHL, that is, a total of 28ilometresduring Program
implementation.

Each individual line requires a separate analysis of the effects of the energy efficiency, depending

on its role in the network (i.e., the maximum load and the annual éeptiteme of its duration)

and of cross sections before and after reconstruction. Assuming that the average maximum loading

of the reconstructed lines is 20 MW and 6 MVAr, and that all of the reconstructed lines change

the crosssection from AlFe 3x150 mfito AlFe 3x240 mrA wherein the equivalent duration of

the maximum power is 4500 hours per year, expected annual energy cost savings per 1 km of line
is about 6700 kWh (335 0/km with estimated co
aspect of eergy efficiency, estimated effect of the entire project implementation is losses
reduction of about 1.88 GWh per year after 2023, which is about %.@2final energy
consumption (energy and nemergy use) in 2015.
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Table 13: Main characteristics and effects of the project

Valorisedaverage annual effects of the
Description of the effects of implementation implementation on the basis of aadile
documentation

Technical Project value and
characteristics funding source

The reduction of annua

About U 4 million per thousand (adopted assessment from studypobit

40k per year | v 565/ 1300 41 km, while the |
(own funds of EM$ y PRI, ‘| reduction are not separated into maintenance cog
losses, ...)

Indicator of this project realization is percentage of implementation of activities per years presented in followingialbés. dtkil ometresn table
marks total length of lines for which specified activity should be implemented.

Table 14: The dynamics of the implementation of activities during implementation of the Program

Reconstructizaoﬁcfl 0 Krietork Responsible entity | 2017. | 2018. | 2019. | 2020. | 2021. | 2022. | 2023.
Organizational and project management activities X X X X X X X
Preparation of spatial planning documentation 40km | 40km | 40km | 40 km | 40 km | 40 km | 40 km
Preparation of technicdlocumentation 40km | 40km | 40km | 40 km | 40 km | 40 km | 40 km
Study of the impact on the environment and societ) EMS 40km | 40km | 40km | 40km | 40km | 40 km | 40 km
Permits 40km | 40km | 40km | 40 km | 40 km | 40 km | 40 km
Construction 40km | 40km | 40km | 40 km | 40 km | 40 km | 40 km
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P.4. The project reinforcement of overhead and underground (cable) 110 kV power lines in
order to increase security of supply and increase the efficiency of the transmission of
electricity at 110 kV voltagievel.

Twenty substations that are under jurisdiction of D8é@ot have provided secure power supply.

These are: Novi Sad 7, Senta 2, Ada, Temerin,
Kovi n, Krupanj, LjuboviAra,l jKeni |l,v axtjeincjae v aNco,v iP
Sjenica, Jabl ani ca, VI asotince, Di mitrovgr ad,

causes that TS are left without power supply at 110 kV level, wherein for only a fraction of its
consumption backupower supply can be provided on lower voltage levels fromefghbouring
110/X kV substations. Also, some 110 kV lines require reinforcement in order to increase the
efficiency of 110 kV transmission network. In this regard, during the period of Program
implementation it is anticipated entry into operation of the following 110 kV overhead and
underground (cable) lines:
1. 110 kV cable TS 110/35/20 kV Novi Sad- TS 110/20/10 kV Novi Sad 5 (Al,Q00 mn4,
3.98 km);
2. Single 110 kV OHL TS 110/20 kV BelaCrkval S 110/ 35 kV Vel240ko Gr a
mm?, 34.13 km);
3. Single 110 kV OHL TS 110/35 kV LjubovijaTS Srebrenica (B&H AlFe 240 mnj, total
8.62 km, and part under Republic of Serbia jurisdictigrb km);
4. Single 110 kV OHL TS 110/20 kV AdaT'S 110/20 k\Kikinda 2 (AlFe 240 mrf 29.56km);
5. Single 110 kV OHL-TIH0/36k\WIVagica (MFY 24Guih2a km);

6. Double 110 kv OHL TS 220/110 kV Kraljevo 3 TS 110/35 kV Novi Pazar 1
(2xAlFe 240mn?, 63.37 km).

Preparation of spatigdlanning andtechnical documentation for listed lines will be realized

successively during Program implementation.

For these subprojects thaseno available studgbout the effects of reducing losses in the current
state of the network. Therefore, an impact assedsonethe improvement of energy efficiency is
made on the basis of available models of the transmission network:

1. Cable 110 kV TS 110/35/20 kV Novi Sad TS 110/20/10 kV Novi Sad 3:9 GWh per year
( @.002% of final energy consumption (energy and reregy use) in 2015);

2. Single 110 kv OHL TS 110/20 kV BelaCrkval S 110/ 35 kV V48GWHKo Gr a
per yO&0H4% of(fidal energy consumption (energy and rerergy use) in 2015);

Single 110 kV OHL TS 110/35 kV LjuboviaTS Srebrenica: almost withbeffects;
Single 110 kV OHL TS 110/20 kV AdaTS 110/20 kV Kikinda 2: almost without effects;
Single 110 kV OHL-TIXNO0/3bk\WIVagica: akndst vétoout @ffects;

Double 110 kV OHL TS 220/110 kV Kraljevo-3I'S 110/35 kV Novi Pazar 1316 GWh per
y e a 0.013%a®f final energy consumption (energy and reergy use) in 2015).

ook w
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Table 15: Main characteristics and effects of the project

Descriotion of the effects Valorisedaverage annual effects of the
Technical characteristics Project value antlunding source 'P : implementation on the basis of available
implementation documentation
':IL'.Sllil?)vki\/S.gzbée,;\rlslyg(\)/ ﬁgd-? 3.2 million « Reduction of norsupplied energy for about
3.98 km ' (Own funds of EMS) 37 MWh.
é‘rf\'/g‘c_ﬂ.?_ 1810 C/eOIHIi_ TkSOBeIaG 2.8 million u Reduction of norsupplied energy faabout
AlFe 240 mm. 34.13 km (Own funds of EMS) 166 MWh.
3. Single 110 kv OHL TS 110/3
g&lﬂll;bz\lll'zjg _zlgn?ﬁb{gglcg 62 0.7 million u Reduction of norsupplied energy for about
’ ' .' Own funds of EMS 262 MWh.
km, and part under Republic of ( ) Improvement of security of
Serb|a jUI’ISdICtIOH 25 km Supp'y’ |Osses reduction
iés&?ﬂlfdfg I;\(FCe)HZIA_szQda 2.2 million u Reduction of norsupplied energy for about
29.56km ' ’ (Own funds of EMS) 233 MWh.
5. Single 110 - : . . . .
g 2.4 million Reduction of norsupplied energy for about
Iri Ivanjica, AIFe 240 MM 23 | ' s of EMS) 340 MWh.
ﬁ'rgzl\]/kélz_l.}_g lf\l\g\%gj 1 9.6 million « Reduction of norsupplied energy for about
o AlEe2a0me?. 63 37 km | (Own funds of EMS) 157 MWh.

Note: In the last columaf Tablel5, the values of the reduction of unsupplied electricity are presented, which are obtained on the basis of approximate
calculations based on the average fregyeand duration of the outages for the complete 110 kV network, and those for individual lines can be higher
than the values that can be expected in reality.
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Table 16: Lacking planning and technical documentation

Status othe project during the

Project preparation of the Program

Lacking planning and technical documentation

1. 110 kV cable TS Novi Sad-7
TS Novi Sad 5

Complete urban planning
documentation is prepared.

The process of completing the technical documentation, sedbgng
necessary permits and resolving property issues-going

2. Single 110 kV OHL TS Bela
Crkva-TS Vel i ko G

Complete urban planning and
technical documentation is prepare|

The process of securing the necessary permits and resolving property
IS on-going

3. Single 110 kV OHL TS 110/3!
kV Ljubovija - TS Srebrenica
(B&H), AlFe 240 mn?

Project is in development stage.

Complete urban planning and technical documentasionissing, process
of securing the necessary permits and resolving property issues did n
yet.

4. Single 110 kv OHL TS Ada | Complete urban planning and

The process of securing the necessary pedanidsresolving property issue

TS Kikinda 2 technical documentation is prepare| is orn-going
5. Single 110 - |Completeurban planning The process of completing the technical documentation, securing the
TS Ivanjica documentation is prepared. necessary permits and resolving property issiteaat start yet.

6. Double 110 kV OHL TS
Kraljevo 3- TS Novi Pazar 1

Complete urban planning
documentation is prepared.

The process of completing the technical documentation and securing
necessary permits @rgoing Process of resolving propeissues did not
start yet.

Indicator of this project realization is implementation of activities per years presented in following table. Numbeesdortabpond to numbers of

subprojects fronTable16.
Table 17: The dynamics of the implementation of activities during implementation of the Program
Project: Responsible
. : 2017. | 2018. | 2019. | 2020. | 2021. | 2022. | 2023.
Reinforcement of overhead and underground (cable) 110 k¥ entity
Organizational and project management activities 1-6 1-6 2-6 4-6 5-6
Preparation of spatial planning documentation 3
Preparation of technical documentation EMS 1,56 3
Permits 1,2,4 1-6 3,56
Construction 1-2 2-6 4-6 5-6
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3.1.2.3 Projects in the Field of Electricity Distribution

The main functions of projects in the field of electricity distribution are to increadevbleof
reliability of supply of electricity, to reduce energy losses and optimize the capacity utilization of
the distribution network. Therefore, these projects provide the implementation of the following
strategic objectives in the field of electriesgineering:

G. [ ..Prviding secure supply of electricity for domestic market
G. . 4 . iorRo#ldsses in distribution networks;

Projects can be divided into two groups: pot$ that introduce modern technologies that enable
the improvement of operation and the reduction of losses in the distribution system and projects
of reconstruction and reinforcement of the distribution network in order to improve the reliability
of suppy and reduce electricity losses in the distribution network.

The first group of projects includésnproving metering infrastructutend"Distribution network
automatiol. The second group of projects consists of '#mject of reconstruction of TS 120/
kV at the end of their life cycteand"Project of construction of new TS 110/X kV

The total i nvest ment value of the four proje

P.5. Project'Improvement of metering infrastructire

The aim of the projectimprovement of meteringnfrastructuré is the replacement of woiout
metering infrastructure and implementation of modern systems for remote reading and load
management, and information systems that allow the use of the data collected. The project is being
implemented in phasethrough the replacement of electric meters and implementing the system
in areas where advance preparation and screening of the existing situation is carried out. Currently,
documentation has been prepared and made available for replacing indireahdsesTi and

direct metering groups in the area of a complete DSO (130 indirect metering groups class 02, 4087
indirect metering groups class 05, 29830 sewirect metering groups and 24295 direct metering
groups) and the replacement of the meters fotah of about 50000 households and 25343 indirect
metering group that will be incorporated into the TS X/0.4 kV. Also, the documentation was
prepared for the implementation of an information system that will allow remote reading, load
management and usédata obtained in this way.

Table19 presents an indicative plan of the project. The final plan of the project will be defined at
the beginning of its implementation and will be established on the basis of an assessment of the
possibility of delivery of equipment and available technical documentation for its installation.

From the point of view of energy efficiency, estimated effect of the project is losses reduction of
96 GWh per year, which represents about @&@3 final enery consumption (energy and non
energy use) in 2015.
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Table 18 Main characteristics and effects of the project

Valorised
average annua

83685 indirect,
semtindirect and
direct metering
groups and
330,000 meters in
domestic and
industrial
customers and
implementaton of
AMI/MDM system
in accordance with
the technical
specifications

(50% from the
loan from the
European
Bank for
Reconstruction
and
Development
(EBRD) and
50% from the
loan from the
European
Investment
Bank (EIB))

Monitoring the flow of eletricity through the distribution system, from its entry to exit an
optimization of flows. Reducing costs and time required for reading, switching off and
consumers, reducing commercial losses as a result of displacement of the metering p
increasing degree of collection (discipline in the payment of electricity), the possibility ¢
rapid deployment of new tariffs for customers, increase opportunities for demand
management, reducing the number of complaints to the reading accuracy (calculation
consumption), quality control and optimization of the operation of the distribution syste
reducing maintenance costs, providing a-@&tctive and timely investment in the power
grid, better and faster resolution of new users requests for connectiating preconditions
for a better functioning of the electricity market, simpler procedures for changing of su
and flexibility in the supply of electricity, provision of data and information intiezé to
authorized entities (end customer, therent supplier and potential supplier), monitoring t
voltage quality and continuity of supply.

Technical Project value effects of the
. and funding Description of the effects afnplementation implementation
characteristics .
source on the basis of
available
documentation
Replacementof |8 0 mi | |

6. 4 mil
(ua 4. 8-
reduction of

costs of losses

496 GWh
year,
g 1.6 -m

reduction of
reading costs)

Indicator of this projectealization is percentage of implementation of activities per years presented in following table.
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Table 19: The dynamics of the implementation of activities during implementation of the Program (number of meters that are processed)

Project"Improvement of metering infrastructure Responsible entity 2017. 2018. | 2019. | 2020. | 2021. | 2022.| 2023.
Organizational and project management activities X X X X X X
Preparation of technical documentation 16,000 66,000 | 66,000 | 66000 | 66,000

25343 IMG
=PS, bSO X;(())r4kv

o . U uX/0.4kV,

Project implementation 4.217 IMG, 66,000 | 66000 | 66,000 | 66,000 | 66000
29,830 SIMG,
24,295 DMG

Note IMG - indirect metering grous-IMG - semtindirect metering grouDMG - direct metering group
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P.6. Project"Distribution network automatidn

The aims of projectDistribution network automatidrare: improving the reliability of supply of
customers, shortening the duration of interruptions, the protection of vulnerable customers (public
services, hospitals, processing industry, which are sensitive to power failure), increasing the level
of manipulation of medium voltage networks, improvihg utilization of existing equipment
through equalization of annual load diagram by remote control of l@gd;hanging the way of
supply through the use of remote control in the medium voltage network. The project will be
implemented through the indtion of new disconnection elements in the meduotiage
network (reclosers and disconnectors) to be controlled remotely, by installing software for remote
control of the existing disconnection equipment, by installing new TS X/0.4 kV with ring main
unit switching equipment, by installation of ring main unit switchgear equipment in the existing
TS X/0.4 kV, by installation of SCADA systems and their integration into existing dispatch control
centres

This project has no significant impact on the improgatrof energy efficiency.
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Table 20: Main characteristics and effects of the project

Technical characteristic

Project value and fundin
source

Description of the effects of implementatio

Valorisedaverage annual effects of the
implementation on the basis of available
documentation

Automation of medium
voltage network through
the installation and
equipping equipment fol
remote monitoring and
control of 1050 points in
the network and
automation off S 35/X
kV through the
installation of SCADA

system at TS

G 10.5 mil]l
(1.3 billion RSD)

Shortening of the interruption time of
consumers (especially of vulnerable
consumers), quickly establishing post
accident regime after the failure of TS 110/
kV and35/X kV, equalizing the load diagran
of 110/X kV and 35/10 kV substations (bett
utilization andpostponingof investments in
the same), improve the operational network
control and protection of power lines.

360000 U (exclusive
redwction of the load of 110/X kV and 35/X
kV substations and the effects of reducing tk
number of power failure of sensitive custom

Indicator of this project realization is percentage of implementation of activities per years presented in ftaloeing

Table 21: The dynamics of the implementation of activities during implementation of the Program (number of automated points in medium

voltage network)

Project"Distribution network automatidn | Responsible entity 2017. 2018. 20109. 2020. 2021. 2022. 2023.
Organizational and project management
A X X X X X X X
activities
Preparation of technical documentation EPS. DSO 150 150 150 150 150 150 150
Permits 150 150 150 150 150 150 150
Project implementation 150 150 150 150 150 150 150
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P7.vhe project of reconstruct i cenvicetifé indrdrtd 10/ X

increase safety of operation and security of supply and increase the efficiency of the
distributionof electricity at 110 kV voltage level

More than 50 TS 110/X kV in the area of energy subjects for distributietectricity in Serbia
are40 years oldr older Although in the meantime replacement of faulty equipnaet smaller
reconstructions wengerformedn some substations) order to provide their safe operation, most

of these TShasold and uneven equipment, and their role in the network has significantly changed
since the moment of their entry into operation (these TS were mostly buidleofsirban zones,

and today they are in completely urban areas with different structure of netiotkis supplied

from these TS or nearby 110 kV netwprllso, the structure and function of 100 kV supply
network have changed, which requipgsssible bangesn ways of connection of these objects.
For these reasons, and in order to ensure a securg sfigoinsumers that are suppligatough

these TS, urgent reconstruction of a large number of TS 110/X kV in distribution network is
necessary. The prae of reconstruction includes théollowing set of sukprojects for
reconstruction of specific TS 110/X kV that should be realized duringrtpiementatiorperiod

of the Program:

1. Reconstructi on o arevdcd (instdlléd/c&acitylofN20+BMVA, designed
capacity of 2x31 MVA, estimaed reconstruction value of 2million U - 309 million RSD);
2. Reconstruction of TS 110/35 kV Petrovac (installed capacity of 26-N8YA, designed
capacity of 2x35B MVA, estimaed reconstruction value of 3a3illion G - 408 million RSD),
3. Reconstruction of TS 110/35/10 kV Lapovo (installed capacity ob BMA, designed
capacity of 2x35 MVA, estimatd reconstruction value of 2.8&illion G-290million RSD),

4. Reconstruction of TS 110/10 kV Kragujevac 5 (Divi@jP) (installed capacity of 3119VA,
designed capacity of 2x31MVA, estimated reconstruction value of 3.1#dlion U -
388million RSD),

5. Rconstructi on oké(indtefed tapatity 8f 31.5kMVARJasigned capacity
of 2x31.5MVA, estimatal reconstruction value of 2r&illion G- 309 million RSD),

6. Reconstruction of TS 110/10 kMovi Pazar 2(installed capacity of 31.BIVA, designed
capacity of 2x31.51VA, estimated reconstruction value b6 million G- 198 million RSD),

7. Recastructionoff S 1 1 0/ 1 i 3 @nstall@aapacity of 3118VA, designed capacity
of 2x31.5MVA, estimated reconstruction value of 0.@flion U - 84 million RSD),

8. Reconstructi on evdc (instaledicapacitylB3IMVX, ddsignled capacity
of 2x31.5MVA, estimated reconstruction value of 0.8dlion U - 84 million RSD),

9. Recost ructi on of Trga (indtalled ans HesiGnedkcapacltyeof2kPOA,
estimated reconstruction value ofr@llion U - 371 million RSD),

10.Reconstruction of TS 110/36 V itedl (installed and designed capacity of 2x3d\RA,
estimated reconstruction value of Orillion U - 89 million RSD),

11.Reconstruct i on abadhs (iMstalledcapadity2003IMVX, dgSigned capacity
of 2x31.5MVA, estimated reconstructioralue of 1.2million G- 148million RSD),

122Recnstructi on of afaSl (ibstaled Gfacitpat3d.5+H20MVA designed
capacity of 4x31.5/VA, estimated reconstruction value of 2rlllion G - 346 million RSD),

13.Reconstruction of TS 110/35 k&ornji Milanovac 1 (installed and designed capacity of
2x31.5MVA, estimated reconstruction value of 2nillion U - 333million RSD),

14Reconstructi on o B (inftdledXdpacity oflO2O\KAYdedgned capacity of
2x20MVA, estimated reconstrucin value of 0.5million G- 62 million RSD),

15.Reconstruction of TS 110/35 kV Aleksinac (installed capacity of 31.5428, designed
capacity of 2x31.51VA, estimated reconstruction value of 3rillion G - 408 million RSD),

40



16.Reconstruction of TS 110/35 kWi 1 (installed and designed capacity of 2x3UNBA,
estimated reconstruction value ofr@lion G - 247 million RSD),

17.Reconstruction of TS 110/10 kV Ristovac (installed capacity d¥@, designed capacity
of 2x16MVA, estimated reconstruction value bmillion G- 124 million RSD),

18.Reconstruction of TS 110/35 kV Pirot 2 (installed capacity of BI\V3\, designed capacity
of 2x31.5MVA, estimated reconstruction value ofrfillion U - 124 million RSD),

19.Reconstruction of TS 110/35 kV Vlasotince (installe@pacity of 31.9MVA, designed
capacity of 2x31.B3MVA, estimated reconstruction value ofriillion G- 124 million RSD);

20.Reconstruction of TS 110/35 kV Bor 1 (installed and designed capacity of 2¥A5
estimated reconstruction value of Zallion G- 309million RSD),

21.Reconstruction of TS 110/35 kV Vranje 1 (installed and designed capacity of M8A5
estimaed reconstruction value of 2million G- 309million RSD),

22 Reonstruction of umlfa (idsthled Gpacitk &f 31VA, gesignal
capacity of 2x31.8MVA, estimated reconstruction value of 2rllion U - 309million RSD),

23.Reconstruction of TS 110/35 kV Zrenjanin 1 (installed and designed capacity of BR3A,5
estimated reconstruction value of 2ra8lion G - 320million RSD),

24.Reconstruction of TS 110/35 kV Novi Sad 4 (installed and designed capacity oiVB%a3
estimated reconstruction value of 2m@8lion - 303million RSD),

25.Reconstruction of TS 110/20 kV Novi Sad 5 (installed and designed capacity of RBR3A,5
estimatedeconstruction value of 31illion G- 395million RSD),

26.Reconstruction of TS 110/35/20 kV Subotica 1 (installed and designed capacity of
2x31.5+20MVA, estimated reconstruction value of 1.6%@lion G- 207 million RSD},

27.Reconstruction of TS 110/35 kV kinda 1 (installed and designed capacity of 2x34VEA,
estimated reconstruction value of 3r@8lion G - 374 million RSD),

28.Reconstruction of TS 110/10 kV FOB (installed and designed capacity of 2¥¥A5
estimated reconstruction value of 3rhiflion U - 391 million RSD),

29.Reconstruction of TS 110/35/10 kV Beograd 1 (installed capacity of 2x40+31NbWB0
designed capacity of 2x40+2x3IMB/A, estimated reconstruction value of 3.dflion U -
391 million RSD),

30.Reconstruction of TS 110/35 kV Beograd(ifistalled capacity of 63+6RIVA, designed
capacity of 2x6 VA, estimated reconstruction value of 4.8%illion G- 604 million RSD),

31.Reconstruction of TS 110/35 kV Beograd 2 (installed capacity of 2M¥A, designed
capacity of 2x63MVA, estimated recostruction value of 3.1million G- 391 million RSD),

32.Reconstruction of TS 110/35 kV Beograd 9 (installed and designed capacity d/12#G3
estimated reconstruction value of 3rhillion G - 391 million RSD),

33.Reconstruction of TS 110/35 kV Beograd 7 {atled and designed capacity of 2X@¥A,
estimated reconstruction value of 3rhiflion U - 391 million RSD),

34.Reconstruction of TS 110/35 kV Beograd 10 (installed and designed capacity of 2%84,5
estimated reconstruction value of 3ra8lion G- 401 million RSD).

During the implementation of the Progratme treconstruction of 28 TS 110/X kV is planned to be

completed, the reconstruction ofhr ee TS 110/ X kV ( Pamlga)is n 3,

planned to be underway and necessary spatial plannthggelnnical documentation for three TS

110/X kV (Ristovac, Pirot 2 and Vlasotince) is planned to be prepared.

The reconstruction of other mentioned TS (older than 40 years), which is nedassalgr to

increasesafety of operation and security @ipplyand increase thefficiency ofthe distribution

of electricity at 110 kWoltage level, will start after 2023.

From the aspect of energy efficiency the estimated impact of the projextused losses by

1.5GWh per year, which represents about 0.80Imal energy consumption (for electrical and
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nonelectrical purposes) in 2015. The estimation is formed based on the data on the increase in
installed capacity of substations and the assumption of average load of transformers which are
being replaced awhich are being joinetly a new transformer in substation
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Table 22 Main characteristics and effects of the project

Valorisedaverage annual effects of the

2,368MVA in the
planned period

TS 110/XKkV with total
installed capacityf

(EPS resorces and credits
from foreign financial
institutions: World Bank,
EBRD, EIB, et.)

Increasing the level of security
supply, optimal development of
mediumvoltage network.

Technical Value of project and sourc Description of theeffects of . ) i .
- ) : : implementation on the basis of available
characteristics of finance implementation .
documentation
R : t a4 80409mi | | i 834 U
econstruction o million RSD) Increase in security sufypof total delivered

supply

energy: 6621 GWh
Number of counsumers for which the security of

i s ensured: a9 7

Table 23: Missing planning and technical documentation

Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
Pogarleva

Replacing complete power equipment of all
voltage levels with an expired service life (exce
transformers) and construction of a newk®5
control building. Implementation of new
technologies.

Investment andechnical
documentations are not available
The project assignment was
adopted at the Technical Council
EPS.

Preliminary solutionfeasibility
study,preliminary projectthe
specification of equipment and
works and tender documents, proj¢
for building permit, building permit,
project for constructiorusage
permit

TS 110/35 kV
Petrovac

Complete replacement of equipment at the end
their life cycle in the higitvoltage and medium
voltage side.

Previous feasibility study and
preliminary projectre prepared,
property relations are resolved, th
specification of equipment and
works and tender documents is
formed.

Project for building permit, building
permit, project for construction
usage permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35/1kV
Lapovo

Installation and connectmoof the second
transformer that has already been purchased, \
completeequipping of the primary, secondary a
tertiary side otransformerand replacement of
equipment with an expired service life at the
connection bays of the current transformer.

Investment and technical
documentations are prepared.
Preparation of tender documents
for equipment and work is in
progress.

The procedure for obtaining a
decision on approval for the works
is in progress. The existing facility
has a building andsage permifor
the project documentation with twg
transformers.

TS 110/10 kv
Kragujevacs
(Divlje Polje)

Installation and connection of the second
transformer that has already been purchased, \
completeequipping of the primary, secondary a
tertiary side otransformerand replacement of
equipment with an expired service life at the
connection bays of the current transformer.

Investment and technical
documentations are prepared.
Preparation of tender documents
for equipment and work is in
progress.

Theprocedure for obtaining a
decision on approval for the works
is in progress. The existing facility
has a building andsage permitor
the project documentation with twg
transformers.

TS 110/35 kV
Raka

Complete replacement of equipment at the end
their life cycle in the higkvoltage and medium
voltage side.

Spatial planning and technical
documentations are prepared. Th
specification of equipment and
works and tender documents are
being prepared.

Feasibility studypreliminary
project the specificatio of
equipment and works and tender
documents, project for building
permit, building permitproject for
constructionusage permit

TS 110/10 kV
Novi Pazar?

Installation of the second 110/k¥V transformer
and equipping of the 11KV and 10kV
connectiorbays.

Spatial planning and technical
documentations are prepared. Th
specification of equipment and
works and tender documents are
being prepared.

The project for building permit,
building permit,project for
constructionusage permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TSllO/lka
Par 8l i n

Installation of the second 110/k¥ transformer
and equipping of the 11KV and 10kV
connection bays.

Investment and technical
documentations are not available

Preliminary solutionfeasibility
study,preliminary projectthe
specification ofequipment and
works and tender documents, proj¢
for building permit, building permit,
project for constructiorusage
permit

TS 1}10/35 kv
Lilevac

Installation of the second 110/8Y transformer
and equipping of the 11KV and 35kV
connection bays.

Investment and technical
documentations are not available

Preliminary solutionfeasibility
study,preliminary projectthe
specification of equipment and
works and tender documents, proj¢
for building permit, building permit,
project for constructiorusage
permit

TS 110/35/10 kV
kV Legni

Complete replacement of equipment at the end
their life cycle in the higitvoltage and medium
voltage side.

There are previous feasibility stud
andpreliminary projectproperty
relations are resolved, the
specification of equipment and
works and tender documents are
established.

The project for building permit,
building permit,project for
constructionusage permit
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Missing planning and technical

Project Description of reconstruction Status of project preparation documentation
110KV facility: replacement of existing
equipment in transformer bays, dismantling of | 110kV facility: building permit has
existing equipment and foundations in been obtained, contractor is 110KV facility: usage permit
transmission bays and the construction of new | selected, works are in progress; A o
transmission lines according to "H$cheme, 35KV facility: it is necessary to 35kV facility: preliminary project
TS 110/35kV complete reconstruction of the protectiand make the required investment | I'€ SPecification of equipment and
Ugilce management, construction of roads and expan{ technical documentation, based o works and tender documents, projg

of the fence around the facility;

35kV facility: dismantling of the foundations an
switching station equipment and complete

construction of the substation with the system ¢
protection and management

which will be formed and provide
specifications for equipent and
works and to obtain all necessary
permits.

for building permit, building permit,
project for constructiorusage
permit

TS 110/20 kV
Gabmc

Complete replacement of equipment at the end
their life cycle in the higtvoltage and medium
voltage side, installation of a new 1100
transformer (31.81VA), equipping of 2kV
feeder cells, building reconstruati (retain the
existing dimensions of the facility).

Complete project and building
permits are prepared in 2011. Thg
documents need to adapt to the n
Law on Planning and Constructiot

Feasibility studypreliminary
project the specification of
equipmentind works and tender
documents, project for building
permit, building permitproject for
constructionusage permit

TS 110/356.3kV
G a bila(the
future

TS 110/35/20kV)

Complete replacement of equipment at the end
their life cycle in thenigh-voltage and medium
voltage side, replacement of an existing 11/6
transformer with 110/2RV transformer,
installation of a new 2RV substation and
building reconstruction (retains the existing

facility dimensions).

Conceptual design and feasityili
study have been adopted, tender
procedure of equipment
procurement has been completed

The project for building permit,
building permit,project for
constructionusage permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
Gorniji
Milanovacl

Complete replacement of equipment at the eh
their life cycle in the higtvoltage and medium
voltage side.

So far the following documents ar
collected: preliminary feasibility
study, conceptual solution,
feasibility study preliminary
project resolution of property
relations are in progresse
specification of equipment and
works and tender documents are
established.

The project for building permit,
building permit,project for
constructionusage permit

TS 110/10 kV
Ni 5

The equipping two 11RV transmission bays,
replacement of primarygelipment and software
protection and management.

Complete investment and technic
documentation are collected. The
specification of equipment and

works and tender documents are
established. Tender has been

completed and part of the purcha;s
of equipment Bs been contracted.

Building permit,project for
constructionusage permit

TS 110/35 kV
Aleksinac

Complete replacement of equipment at the end
their life cycle on highvoltage and medium
voltage side and upgrading bay for connection
the 110kV transmission line to substation Soko
Banja

So far the following documents ar
collected: preliminary feasibility
study, conceptual solution,
feasibility study preliminary
project resolution of property
relations are in progress, the
specification of egpment and
works and tender documents are
established.

The project for building permit,
building permit,project for
constructionusage permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
Ni 1§

Reconstruction of the substation, which is the
nodal, and which is connected to the kY0grid
with four 110kV lines and is equipped with two
power transformers. The existing 14V facility
will be replaced by full busbars, busbar portals,
etc.

The feasibility study with
preliminary projects made, the
specification of equipment and
works aml tender documents are
prepared, resolution of property
relations is in progress, due to the
fact that the substation is taken by
EMS.

The project for building permit,
project for constructionbuilding
permit/licence for construction
works.

TS 110/10 kV
Ristovac

Detailed description of reconstruction has not
been establishedequipment at the end of their
life cycle in the higkhvoltage and mediuraoltage
side will probably be replaced.

Investment and technical
documentations are not available
Preparatia of documentation will
start in 2017.

No availability based on of
investment and technical
documentation.

TS 110/35 kV
Pirot 2

Detailed description of reconstruction has not
been establishedequipment at the end of their
life cycle in the highvoltageand mediurrvoltage
side will probably be replaced.

Investment and technical
documentations are not available
Preparation of documentation will
start in 2020.

No availability based on of
investment and technical
documentation.

TS 110/35 kV
Vlasotince

Detdled description of reconstruction has not
been establishedequipment at the end of their
life cycle in the higkhvoltage and mediuraoltage
side will probably be replaced.

Investment and technical
documentations are not available
Preparation of documeatton will

start in 2020.

No availability based on of
investment and technical
documentation.
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
Bor 1

In the first stage of reconstruction is planned:

- replacement of al35 MVA transformer with a
power transformer of 6BIVA;

- installation ofnew primary and secondary
equipment of the 11KV and 35kV bays;

- reconstruction of the substation construction
work and a carrier apparatus in the X10bays
according to the construction project.

In the second stage of reconstruction is planne

- replacement of the second.5 MVA
transformer with a power transformer of B¥A,;

- equipping four new 35 KV feeder czll

Investment and technical
documentations are not available
The project assignment was
adopted at the Technical Council
EPS.

Preliminary solutionfeasibility
study,preliminary projectthe
specification of equipment and
works and tender documents, proj¢
for building permit, building permit,
project for constructiorusage
permit

TS 110/35 kV
Vranje 1

Complete replacement equipment at the end of
their life cycle in the higtvoltage and medium
voltage side.

Investment and technical
documentations are not available
The project assignment was
adopted at the Technical Council
EPS.

Preliminary solutionfeasibility
study,preliminary projectthe
specification of equipment and
works and tender documents, proj¢
for building permit, building permit,
project for constructiorusage
permit

TS 110/35 kV
Kur guml

Complete replacement of equipment at the end
their life cycle in the higkvoltage and medium
voltage side.

Investment and technical
documentations are not available
The project assignment was
adopted at the Technical Council
EPS.

Preliminary solutionfeasibility
study,preliminary projectthe
specification of equipment and
works and tender documents, proj¢
for building permit, building permit,
project for constructiorusage
permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
Zrenjanin 1

Construction of TS 110/35/2 "Zrenjanin 1" at
the existing TS 110/3KV. Reconstruction of a
new 110KV switching station, reconstruction of
35KkV switching station, installation of the
110/20kV transformer, construction of a new
20kV switching station, etc.

The spatial planning documentati
is prepared. Feasibility studies an
preliminary pojectare made

The specification of equipment anc
works and tender documents, proj¢
for building permit, building permit,
project for constructiorusage
permit

TS 110/35 kV
Novi Sad 4

Upgrading of the 11RV switching station,
reconstruction of the 36V switching station,
installation of 110/2&V transformer,
construction of the 2RV switching station
(purchase of the plot for the expansion of
substation} prepare and complete repéanent of
protective and control equipment.

The facility was designed in the
spatial and urban plans with what
required expansion of the existing
plots. The spatial planning
documentation doesn't exist.

Preliminary solutionlocation
conditions, feasiility study,
preliminary projectthe specification
of equipment and works and tende
documents, project for building
permit, building permitproject for
constructionusage permit

TS 110/20 kV
Novi Sad5s

Adaptation of 11XV to connect to the
transmission system.

The spatial planning documentati
is prepared.

Feasibility studypreliminary
project the specification of
equipment and works and tender
documents, project for building
permit, building permitproject for
constructionusage permit

TS 110/35/2kV
Subotical

Reconstruction of the 11K/ switching station,
reconstruction of the 20V switching station and
replacement of complete protective and control
equipment.

Complete investment and
technological documentations are
prepared anthe contract with the
contractor and suppliers of

equipment was signed. Decision (

approval of works is provided.

Project for constructigrusage
permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 100/35 kV

The formation of 2&V supply point in the
existing TS 110/3%V Kikinda 1: upgrading of
the 110kV switching station, reconstruction of tf
35KkV switching station, installation of the

The spatl planning and technical

Spatial planning documentation,
conceptual solution, location
conditions, feasibility study,
preliminary projectthe specification

: ¢
Kikinda 1 110/20kV transformer, the construction of the documentations are being prepar¢ of equipment aqd works a_nc_l tende
e ) documents, project for buililg
20KkV switching station and replacement of the . . L
: : permit, building permitproject for
complete protective and control equipment. X )
constructionusage permit
Complete reconstruction of the substation
110/10kV FOB is planned. Due to the load :
. . Investment and technical S
forecast and predicted the construction of ) : No availability based on of
TS 110/1kV : documentations are not available] . .
110/10kV Beograd4l- Blok 32 is not necesary . . -l investmat and technical
FOB Preparation of documentation will

to increase the installed capacity of the
transformer, but remains the same installed po
of 2x31.5MVA.

start in 2017.

documentation.

TS 110/35/1kV
Beogradl

The reconstruction of the 1KV switching
station was planned. The reconstruction and
increase in feeder cell number in thek35
switching station was planned.

Investment and technical
documentabns are not available.
Preparation of documentation will
start in 2017.

No availability based on of
investment and technical
documentation.

TS 110/35 kV
Beogradé

Replacement of the old 1MV facility with the
new facility in SF6 technology sredicted, as
well as complete replacement of thek36
switching station with new SF6 facility with a
double busbar systems, replacement of relay
protection equipment with a new microprocess
based equipment, introduction of remote contrg
replacementfocomplete auxiliary consumption
and reconstruction of installations.

Feasibility studypreliminary
project the specification of
equipment and works and tender
documents are prepared.

Project for building permit, building
permit, project for construction
usage permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
Beograd?

Increasing of installed capacity by replacing tw
power transformers of 2435 MVA with power
transformers of 681VA is provided. The
installation of 11V facility will be
reconstructed in its entirety as a fagilih the
open space (retain the existing number of bays
with somewhat different order, and two system
busbars, leaving space for a spare K\XI(ay).
Replacement of the 38/ facility in the building
is foreseen, in the place of the existing facility,
with new facility with two busbar systems with
constructing four feeder cells.

So far the following documents ar|
collected: preliminary feasibility
study, conceptual solution,
feasibility studypreliminary
project resolution of property
relations are in pgress, the
specification of equipment and
works and tender documents are
established.

Project for building permit, building
permit, project for construction
usage permit

TS 110/35 kV
Beogradd

Replacement of two old transformers with new
transformers ofthe same power and the
installation of a new power transformer of

63 MVA is planned. Reconstruction of the 1k
switching station is planned in two phases. In ti
first phase a transformer will be in operation
through his 11&V transformer bay and thest of
the 110kV switching station will be dismantled
and carried out the necessary construction and
electrical works on the installation of new
equipment. It is necessary to ensure the
reconnection of 118V lines, outside the facility
of substation Begrad 9. In the second phase of
the reconstruction the second 110k35
transformer will be in operation via the

reconstructed part of the 1k¥ switching station,

Investment and technical
documentations are not available
The project assignment was
adoptel at the Technical Council @
EPS.

Feasibility studypreliminary
project the specification of
equipment and works and tender
documents, project for building
permit, building permitproject for
constructionusage permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
Beograd7

Insteadof the existing two power transformers g
2x63MVA it will be installed four transformers
of 2x63MVA +2x31.5MVA. Reconstruction of
the 110kV switching station is planned in two
phases. In the first phase a transformer will be
operation through his DkV transformer bay ang
the rest of the 11KV switching station will be
dismantled and carried out the necessary
construction and electrical works on the
installation of new equipment. In the second ph
of the reconstruction the second 110k35
transbrmer will be in operation via the
reconstructed part of the 1k¥ switching station|
it is necessary to build an additional facility for
the connection of the transformer T3 and T4

(2x31.5MVA).

Investment and technical
documentations are not available
The project assignment was
adopted at the Technical Council
EPS.

Feasibility studypreliminary
project the specification of
equipment and works and tender
documents, project for building
permit, building permitproject for
constructionusage permit
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Project

Description of reconstruction

Status of project preparation

Missing planning and technical
documentation

TS 110/35 kV
BeogradlO

Complete replacement of equipment in 110 kV
facility is planned. Complete replacement of 35
kV facility is predicted. It retains the two existin
power transformers of 2435 MVA. Complete
reconstruction of own consumptiagrounding,
lighting and lightning protection installation is
provided. Reconstruction of the 1&0 switching
station will be implemented in two phases. In th
first phase a transformer will be in operation
through its 11KV transformer bay and the redt
the 110kV switching station will be dismantled
and carried out the necessary construction and
electrical works on the installation of new
equipment. In the second phase of the
reconstruction the second 110435 transformer
will be in operation via theeconstructed part of
the 110kV switching station.

Investment and technical
documentations are not available
The project assignment was
adopted at the Technical Council
EPS.

Feasibility studypreliminary
project the specification of
equipment and wis and tender
documents, project for building
permit, building permitproject for
constructionusage permit

Indicator of this project is the percentage of implementation of activities shown by years in the following table
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Table 24: The dynamics of the implementation of activities in the period of implementation of Program

Project: Reconstruction of TS 110/X kV at the end of th

Responsible entity

2017.

2018.

2019.

2020.

2021.

2022.

2023.

life cycle
Organizational and project management jobs 19TS| 18TS| 16 TS| 13TS| 11 TS| 8TS | 8TS
The preparation of spatial planning documents 4TS | 3TS | 3TS | 2TS | 1 TS
The preparation of technical documentation EPSDSO 9TS | 8TS | 6TS | 5TS | 5TS | 3TS | 3TS
Permissions STS | 5TS | 5TS | 3TS | 3TS | 2TS | 3TS
Realization of works 9TS | 9TS | 8TS | 6TS | 3TS | 5TS | 5TS
Starting operation 5TS| 5TS | 5TS | 5TS | 3TS | 3TS
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P.8. The project of construction of new TS 110/X k\V/order to increase security of supply and
increase the efficiency of electricity distribution

In the past twentyive years the construction of new TS0/XkV was not in accordance with
needs, caused due to changes in spatial distribution and stroohgemption as well as the
increase in consumption that occurred in the meantime. New XW0&Gbstations take on the

role in uneconomical loaded mediurnltage network and solve the problem of unsafe power
supply from existing T310/XkV and TS35/X kV, high losses and poor voltage in the medium
voltage grid. The construction process of new TS 110/>6ubstations have been intensified in

the last 510 years, and will continue over the next ten years due to the large number of buildings
whose construain is required. The project for construction of new I®/XkV contains the
following set of subprojects for construction of new substations:

1. TS110/X kVBeogral23-Aut ok omanda ( 2x 4 ORSMMY1A2millian); 9 mi | | i ¢
TS 110/35 kVBeogradd2 - Grocka (1x3.5MV A, 3.5@illion - RSD 42.3million);
TS 110/35 kVBeogradd4-S u r | i In5M(V A% R6eBimillion - RSD 697.3million);
TS 110/10 kvBeogradd3 (2x20MV A , 0 4 R3Di494 miiliany

TS 110/35/10 kV Sokobanja (1k35MV A, 1.90million - RSD 248.3 million);

TS 110/ 10 K.YMWA,&.0Zanillibrz RSD 620million);

TS 110/ X kV Bel a R&miéon kRSD 8@8milion); MVA,
TS 110/X kV Boljevac (1xB.5MV A, 2.6million - RSD 321million);

TS 110/10 kVMLeskovac 5 (2xB5MV A, 0 4 R®D 4Bdhmiilian)

10 TS 110/X kV Stara planina (2835MV A, 3.28million - RSD 401million);

11.TS 110/20 kV Srbobran 2 (1¥3HMV A, 1.9m|II|on RSD 231.7 million);

12TS 110/ 20 kV 1KMY A e2@aillion i RSP 27 nillion);

13.TS 110/ 20 KkV PelH miltion{RSR 240milldnj;A, U

14TS 110/ X kV 1BMY A d3i5aitlian - RSD ¥3.3million);

155TS 110/ 20 KkNM5MB/Ag | iGn 3{R®BEB 0.6 milbon);

16.TS 110/X kV Novi Sad 8 (1XB5MV A, 3.5imillion - RSD 42.3million);

17.TS 110/X kV Kraljevo 6 (2x3.5MV A , 1.74million - RSD 2#.9million);

188TS 110/ X k V1.8MyiAc 2.8millidn 2RSB 3%.7 million);

19.TS 110/X kV Kopaonik (2x8.5MV A , 8.68 million - RSD 102.6 million);

20.TS 110/X kV Ub2 (2x3L.5MV A, 2.5million - RSD 3@®.8 million);

21.,TS 110/ 20 kV Tu2tSmitlion¢ RSD3®.8nMiidrd;, U

22.TS 110/35 kV Priboj (2xB5MV A , 2.5million - RSD 3@.8million);

233 TS 110/ 20 kV 1AM¥AL 25ndiena RSD23@®.B MilkoB);
24.TS 110/20 kV Koceljeva (135MV A, 1.0million - RSD 13.5million);

25TS 110/ 20 kV Svi Ranilliva-kRSH 3B8hidionMV A, U
26.TS 110/35 kV Gornji Milanovac 2 (2435MV A, 2.5million - RSD 3@.8million);
27.TS 110/2kV Novi Pazar 3 (2xB5MV A, U0 3- R$D 3I0.65milbon);

288TS 110/ 35 kV Despa@5b5nilioma-RSH IBBhidion)MV A, U
29.TS 110/X kV Loznica 2 (2xB5MV A, 2.5million - RSD 3@.8 million);

30.TS 110/ 35/ 1QA.5MVA 2&dnellion(- RICB31L.2million);

31.TS 110/35/20 kV Kragujevac 21Nova Zastava J395mdlid8n - RS, a
468 million);

32.TS 110/X kV Smederevo 5 2¢5MV A, (0 3 R3D 4bdmiilian)

© N kWD
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33.TS 110/10 kV Kragujevac 22Centar (2x3.5MV A, 0 5 R$D 67 5milbon);
34TS 110/ 35 kV PIMVaAr e wa o4 RBD 4b2milidm)y
35.TS 110/X kV Smederevska Palanka 2 (&M V A, 1.9million - RSD 231.7 million);

During implementation of Program it is planned to finish the construction of 320X kV and
should be prepared urban planning and technical documentation and provided permission for three
TS 110/XkV (Boljevac, Leskovac 5 and Stara Planina).

From the aspect of energy efficiency estimated effect of the project is to reduce the losses of
49.464 GWh per year, which accounts for about 0. %4& final energy consumption (energy and
nonenergy use) in 2015. The estimate is formed based on the available studies-tefriong
development of the networks, the previous feasibility study and models avallatslbution
systems.
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Table 25: Basic characteristics and effects of the project

Valorisedaverage annual effects of the

with total installed
capacity in the plannin
period of 17789 MVA

0 115.1million
(RSD13929.2million)

(own resources of EPS)

Technical The value of the project an Description of the effects of . . .
- : : implementation based on the available
characteristics source of funds implementation .
documentation
Annual loss reductiom9.464 GWh (1.16% of the
present value of losses in the distribution systemn
Reduction in the anral cost of losses:
New 35TS 110/XkV Improvingvoltage in the medium

voltage grid, reducing losses,
increasing the level of security,
optimal development of medium
voltage networks.

U 2.465 million;

Reducing emissions G@ 39507t per year
(evaluation);

Increasing security of supply for the total energy
supplied: 72GWh,;

Number of customers for which security of suppl
isensured 4@0G;0 ,

Table 26: Missing planning and technical documentation

Subproject

Status of project preparation

Missing planning and technical documentation

TS 110/X kV Beograd 23
(¢ utokomanda}
2x40MVA

The contract involves the first phas
of theprocurement of equipment an
works. Tender for the second phas
is in progress. Construction work af
the location has started.

The project of constructed facility andage permit

TS 110/35 kV Beograd?2
(Grocka)- 1x31.5MVA

The preparation of the feasibility
study andpreliminary projects in
progress.

The feasibility studypreliminary projectproject for building permit, building
permit, tender documentation for the buildipggject for constructiorproject of
the congtucted facility,usage permit

TS 110/35 kV Beograd4
(S u r-Px3mnsMVA

The preparation of spatial planning
documents is in progress.

Detailed regulation plan, preliminary design, location conditions, feasibility
studies preliminary projectprojectfor building permit, building permit, tender
documentation for the buildingyoject for constructionproject of the constructec
facility, usage permit
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Subproject

Status of project preparation

Missing planning and technical documentation

TS 110/10 kv
Beogradd3( Gel ez 1
2x20MVA

Preliminary solutior(preliminary
design) is completed

Locational conditions, feasibility studies, preliminary design, project for buildi
permit, building permit, tender documentation for the buildprgject for
construction project of the constructed facilitysage permit

TS 110/35/10 kV
Sokobanja 1x31.5MVA

The construction of the facility is in
progress.

Use permit.

TS 110/ 160 Kk
2x31.5MVA

The project is currently in the
process of obtaining building
permits.

Building permit, tender documentation for the buildipgpject forconstruction
project of the constructed facilitysage permit

TS 110/X kV Bela
Palanka 2x20MVA

No investment activities.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for ilding permit, building permit
tender documentation for the buildingpject for constructionproject of the
constructed facilityusage permit

TS 110/X kV Boljevac
2x31L.5MVA

No investment activities.

Spatial planning documentation, preliminangig@, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildimgpject for constructionproject of the
constructed facilityusage permit

TS 110/10 kV Leskovac §
- 2x31.5MVA

No investment activities.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildimgpject for constiction project of the
constructed facilityusage permit

TS 110/X kV Stara
planina- 2x31.5 MVA

No investment activities.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildimgpject for constructiorproject of the
constructed facilityusage permit

TS 110/20 kV Srbobra
- 1x31.5MVA

The preliminary design and locatior
conditions argrepared.

The feasibility studypreliminary projectproject for building permit, building
permit, tender documentation for the buildipggject for constructionproject of
the constructed facilityysage permit
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Status of project preparation

Missing planning and technical documentation

Subproject
TS 110/ 20 Kk
- 1x31.5MVA

Preliminary works on the
construction of the building are in
progress.

Project for constructigrthe project of constructed facilitysage permit

TS 110/20 kV Perlez
1x20MVA

Conceptual design is completed an
location conditions are provided. It
not clear status gpreliminary

project feasibility studies and studié
of environmental impact assessme

Project for building permit, building permit, tender documentation for the builg
project for constructionproject of the constructed facilitysage permit

Spatial planning documentation, preliminary design, location conditions,

TS 110/ X k-V No investment activities feasibility studiespreliminary projectproject for building permit, building permi
1x31.5MVA ' tender documentation for the buildingpject for constructiorproject of the
constructed facilityusage permit
Spatial planning documentation, preliminary design, location conditions,
TS 110/ 20-Kk No investment activities feasibility studiespreliminary projectproject for building permit, building permi
2x31.5MVA tender documentation for the buildimgpject for constructionproject of the

constructed fatity, usage permit

TS 110/X kV Novi Sad 8
1x31.5MVA

No investment activities.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender docmentation for the buildinggroject for constructionproject of the
constructed facilityusage permit

TS 110/X kV Kraljevo 6
2x31.5MVA

The construction of the facility is in
progress.

The project of constructed facility andage permit

TS110/Xk V. Ugd ¢
2x31.5MVA

The feasibility study angreliminary
projectare in progress.

The feasibility studypreliminary projectproject for building permit, building
permit, tender documentation for the buildipggject for constructionproject of
the constructed facilityusage permit

TS 110/X kV Kopaonik
2x31.5MVA

The construction of the facility is in

progress.

The project of constructed facility andage permit
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Subproject

Status of project preparation

Missing planning and technical documentation

TS 110/X kV Ub2 -
2x31.5MVA

Preparation opreliminary projecis
In progress.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildingpject for constructiorproject of the
constructed faility, usage permit

TS 110/20 kV Tutin
2x20 MVA

The feasibility study angreliminary
projectare in progress.

The feasibility studypreliminary projectproject for building permit, building
permit, tender documentation for the buildipggject forconstruction project of
the constructed facilityysage permit

TS 110/35/10 kV Priboj
2x31.5MVA

Conceptual design and feasibility
studies have been completed,
resolving property relations is in
progress.

Project for building permit, building permit, tender documentation for the builg
project for constructionproject of the constructed facilitysage permit

TS 110/35/20 kV
Aranlelovac
2x31.5MVA

Conceptual design and feasibility
studies have beecompleted and
property relations are resolved

Project for building permit, building permit, tender documentation for the builg
project for constructionproject of the constructed facilitysage permit

TS 110/X kV Koceljeva
1x31.5MVA

No investnent activitiesTS is
already built a810/20 kV. It is
necessary to equip the 110 kV
transmission bay and 110 kV
transformer bay and to install 110/2
kV transformer.

The feasibility studypreliminary projectproject for building permit, building
permit,tender documentation for the buildimgpject for constructionproject of
the constructed facilityysage permit

TS 110/20 kV Svilajnae
2x20MVA

Location is determined.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildimgpject for constructionproject of the
constructed fabity, usage permit

TS 110/X kV Gornji
Milanovac? -
2x31.5MVA

Location is determined.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tende documentation for the buildingroject for constructiorproject of the
constructed facilityusage permit
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Subproject

Status of project preparation

Missing planning and technical documentation

TS 110/20 kV Novi
Pazar3 - 2x31.5MVA

Location is determined.

Spatial planning documentation, preliminary design, location conditions,
feasibiity studies preliminary projectproject for building permit, building permi
tender documentation for the buildingpject for constructiorproject of the
constructed facilityusage permit

TS 110/35 kV Despotova:
- 2x20 MVA

Location is determined.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildingpject for constructiorproject of the
constructed fatity, usage permit

TS 110/X kV Loznica -
2x31.5MVA

The feasibility study angreliminary
projectare in progress.

The feasibility studypreliminary projectproject for building permit, building
permit, tender documentation for the buildipggjectfor constructionproject of
the constructed facilityysage permit

TS 110/ 35/ 1

No investment activities.

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildingpject for constructiorproject of the
constructed facilityusage permit

TS 110/35/20 kV
Kragujevac 21 (Nova

Previous feasibility study and
geneal project have been complete

Spatial planning documentation, preliminary design, location conditions,
feasibility studiespreliminary projectproject for building permit, building permi
tender documentation for the buildingpject for constructiorproject of the

Zastava) 2x63MVA constructed facilityusage permit
TS 110/X kV The feasibilitystudy hadeen Conceptual design, project for building permit, building permit, tender
Smederev® - completed. Preliminary design is in| documentation fothe building,project for constructionproject of the constructec
1x31.5MVA progress facility, usage permit
Spatial planning documentation, preliminary design, location conditions,

TS 110/X kV : - : ) o . - .

) : . feasibility studes, preliminary projectproject for building permit, building permi
Kragujevac22 (Centar} | No investment activities. der d ion for the buildi et f : ! fth
231 .5 MVA tender documentation for the buildimgpject for constructiorproject of the

constructed facilityusage permit
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Subproject Status of project preparation Missing planning and technical documentation

TS 110/35 kV The feasibility studypreliminary projectproject for building permit, building

Pogar2evac Thg fea3|b|.I|ty study angreiminary permit, tender documentation for the buildipggject for constructionproject of
projectare in progress.

2x31.5MVA the constructed facilityysage permit
Spatial planning documentation, preliminary design, location conditions,
TS 110/X kV . - : : o : I .
. - feasibility studiespreliminary projectproject for building permit, building permi
Smederevska Palanka | No investment activities. . AN : !
1x31 5 MVA tender documentation for the buildingpject for constructiorproject of the

constructed facilityusage permit

Indicator of this project is the percentage of implementation of activities shown byrydadollowing table.
Table 27: The dynamics of the implementation of activities in the period of implementation of Program

Project:

Construction of new TS 110/X kV Responsible entity 2017. 2018. 2019. 2020. 2021. 2022. 2023.

Organizational and project management

jobs 24TS 22°TS 24TS 21TS 21TS 10 TS 8TS

The preparation of spatial planning 2 TS 13 TS 13 TS 71s 5TS 37TS 37TS

documents

The preparation of technical documentati 15TS 14 TS 7TS 5TS 3TS 3TS
EPS,DSO

Permissions 4TS 2TS 3TS 11 TS 2TS 5TS 4TS

Realization of works 8TS 6TS 6TS 14 TS 13 TS 7TS 5TS

Starting operation 5TS 3TS 3TS 3TS 11 TS 2TS
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3.1.3. Sub-sector of Environmental Protection in theElectricity Sector

Withdrawal of eight thermal units from operation, mentioned in Chapt&r2.1 is the
consequence of, in addition to their age (what applies to units A1 and A2 at TPP Kolubara A that
will be in opeation only till the end of 20)7the need to satisfy the requirements of the Regulation

on limit values for emissions of air pollutarftem combustion plant'Qfficial Gazette of the
Republic of Serbig no. 6/16),respectivelythe application of the mechanism of theited
operation of a plant (2000 operatig hours in the period 201823. In order to improve
environmental protectignn the sector for thelectricity production from fossil fuels it is planned

that the emissions dulphurdioxide, nitrogen oxides and particulate matter are reduced to the
prescribed emission limits defined by the Regulati@fficial Gazette of the Bpublic of Serbig

no. 6/16). The reduction of emissions to the prescribed limit values is a part of the National Plan
for the reduction of emissions whose adoption is a consequence of the Decision of the Ministerial
Council EZ D/2013/05/M€ENC on the rds of implementation of the Large Combustion Plants
Directive (2001/80/EC) and the Decisioftloe Ministerial Council EZ D013/06/MGENC on the
implementation of part of the Directive on industrial emissions (2010/75/EU). Provisions of the
Directive 200180/EC apply to plants whose installed thermal power is greater than or equal to
50 MWt. The implementation of the National Plan for the reduction of emissions is foreseen in the
period 1 dnuary 2018 31 December 2027.

The implementation of the projectrfine construction of the flue gas desulphurizatle®@D) plant

on units A3A6 at TENT A and the preparation activ&itr the construction of thed@D plant on
unitsB1 and B2 at TENT B are in progre$dants for the reduction of emissions will, duehteit

own consumption, cause the reduction of available power attdheection point to the
transmission system. The consumption of plant for theatezh of emissions is at mos¥abf the
available power, so the expected reduction is betwédW4oer unt at TPP Kostolac B (units B1

and B2) and 10AW per unit at TENT A and TENT B (units AB6 and B1B2). Although these

plants have an impact to the reduction of the energy available for the delivery to the transmission
system, the impact is not of cruciaiportance to the balance of electricity as in the case of capital
repairs in the period of implementation of the Program

The signatory stateto the Convention on Cooperation for the Protection and Sustainable Use of
the Danube River are making efforts to develop a study on the possibilities of migration
ichthyofaungespecially sturgeoisthrough which the possibilities of financing possitechnical
measures through which thangitudinal connectivityf the Danube waters is improved.

In addition to compliance with the regulative regarding the emission of harmful substances in the
air, in accordance with the RegulatidiOfficial Gazetteof the Republic of Serbiano. 6/16),
extended operation of the reconstructed thermo units for thee@@g00 hours is conditioned by
respecting the regulatory requirements relating to the protection of the quality of water and land,
as well as handlingll types of waste. In this regard, it is necessary that the works on the extension
of the lifetime of thermal units include, at least, the following activities:

- the construction of the plant for treatment of waste water in accordance with the Regulation
the limit values of emissions into water,

- the construction of new objects for waste disposal in accordance with the Regulation on waste
disposal at landfills and

- the development of procedures for waste management.

The listed activities relating to thenprovement of environmental protection are covered by the
projects that are part of the Single project pipeline in the field of energy. These projects are grouped
within the Program and included into the unique project of environment protection.
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P.9. The projetof environmental protection in the sector of the electricity production fronsEPS'
power plants

The project of environmental protection in thkectricity sector includes thirteen sytvojects
intended for reducing emissions of toxic gases &@ NQ ard their reduction in permissible

limits and solving the problem of ash handling, waste storage and treatment of waste water at
locations of certain generation facilities owned by EPS. Besides the fact that it provides a transition
to sustainable energy,édtproject contributes to ensuring the securitglettricity supply (as it

allows the retention of existing facilities in operation) and the development of energy market (as
it allows the placement of energy from E®gOwer plants in the regional marketherein the
necessary conditions in terms of environmental protection are provided).

1) SO and NQ emission reduction at Thermal Power Plant Nikola Tesla A, unittAé project
value is 36mi | | i thee mermlof project realization has not yet been bietafined;

2) SO and NQ emission reduction at Thermal Power Plant Nikola Tesla A, unittA2 project
value is 36mi | | 4 the mermiof project realization has not yet been clearly defined;

3) SO emission reduction at Thermal Power Plant Kostolac A, unit &% project value is
49mi | | ithe project will be realized in the period 262@23,;

4) NOx emission reduction at Thermal Power Plant Kostolac A, unit & project value is
10mi | | 4theproject will be realized in 2022;

5) NOx emission reduction at Thermal Power Plant Nikola Tesla A, unitthé project value is
12.2mi | | 4theeproject will be realized in the period 262021

6) NOx emission redction at Thermal Power Plant Nikola Tesla B, unit-Blie project value is
12.3mi | | {the project will be realized in the period 262@20;

7) NOx emission reduction at Thermal Power Plant Nikola Tesla B, unittB& project value is
12.2mi | | itheeproject will be realized in the period 262@19;

8) NOx emission reduction at Thermal Power Plant Kostolac B, unit B2 project value is
12.2mi | | {the project will be realized in the period 202@19;

9) SO and NQ emission reduction at ThermBbwer Plant Kostolac A, unit Adthe project
value is 27mi | | 1 thee termlof project realization has not yet been clearly defined;

10)SG; emission reduction at Thermal Power Plant Nikola Tesla B, units B1 and B2
(desulphurization) the project value i$90mi | | -the project will be realized in the period
2021-2022;

11)New ash handling system at Thermal Power PNikbla Tesla A- the project value is
65.8mi | | ithee project will be realized in the period 202021,

12)Adaptation of ladfill in accordance with the EU Directive for landfill (Thermal Power Plant
Nikola Tesla A, Thermal Power Plant Nikola Tesla B, Thermal Power Plant Kolubara A,
Thermal Power Plant Moravadhe project valueis5mi | | -the termf project realization
has not yebeen clearly defined;

13)Construction of Waste Water Treatment Plant at: Thermal Power IRtstblac A, Hydro
Power rdag r(dight tocations) and Drinskanske Hydro Power Plants (eight
locations)- the project value is 181i | | # tleertermiof priect realization has not yet been
clearly defined.

The estimated values of certain projects are different from the values listedlal29 of the
Program (pag215) in which the values from the Single project pipeline in the field ofggnare
specified. The difference is due to the updated information formed based on the available
documentation and/or selection of different technologies. The corrections will be applied during
the next update of the Single project pipeline in the fiéldn@rgy. Total estimated value of the
projectis535.7mi | | i on 0.

The indicators of realization of these projects are percentages of realization of the term plan agreed
with the contractor on quarterly basis, in the years when projects are plannediéonémiation.
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Considering that the usual duration of such projects is one year, it means that iriéiogjaot
was completetlis relevant in terms of monitoring their realization within the Program.

In the construction and reconstruction of lines andtsiibss, which are the subject of projects in

the field of transmission and distribution of electricity, and in the course of their exploitation, the
impacts on environment are present and those impacts will be addressed for each project
individually by appropriate study of environmental impact assessment. For a selected set of
projects within the Program, on the basis of available information, basic information about
environmental impactGO; emissions, emissions of harmful substances into the air, iecreas

ionizing radiation, the quantity of waste water, waste, chemicals, soil pollution and accidents that
are source of environmental pollution, with the necessary measures for environment protection)
will be addressed in the Report on strategic assegsmhenvironmental impact of the Program

for the period 201-2023.

The estimated aggregate contribution ofdhalysedrojects in thdield of electricityin terms of
reducing annual emissions of greenhouse gases, with the exception of the construction of wind
farms that are discussed in the chapter relating to theofieéshewable energy, is3GgCOeq

which represents about %&/0f the intended nainally determined contributions for 2030.

Also, by achieving the goals foreseen in National Action Plan for Renewable Energy Sources
of the Republic of Serbia in the sector of electricity generation, a reduction in sulfur dioxide
emissions is achieved.

Environmental aspects affected by the construction and reconstruction of power lines are:
- air pollution,

- increased noise and vibrations,

- potentialwater pollution,

- potentialsoil pollution and occupation of cultivated land,

- negative impact on biodiversijty

- potentialincreased noi#onizing radiation in the vicinity of the power line,

- negative impact on the landscape.

Environmental aspects affected by the construction and reconstruction of transformer substations
are:

- air pollution,

- increased noise anabrations,

- potentialwater pollution,

- potentialsoil pollution,

- hegative impact on biodiversity,

- potential increased notonizing radiation inside and in the vicinity of the transformer
substation,

- negative impact on the landscape.
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3.2. Sector ofDistrict Heating

Within the district heating system in Serbia, operates 59 energy entities with the total available
capacity of the heat source of about 6900 MW (2880 MW belmngt/C Beogradske elektrgne

more than 2100 km of distribution network and 23&6@ttransmitting substations. The average
age of the boiler units, distribution networks drettransmitting substation is 224 years.

Strategic objectives in the field dfstrict heatingare defined by the Strategy of Energy:

- providing heat for safe sugply of householdsand industryby strictly following
environmental protectionorms

- increasing the energy efficiency in thenerationtransportdistribution and heaise

- increase the share of renewable energy sources (RES) and diversificatierggfsources
in use;

- sustainable business of energy entities engaged in the production, distribution and supply
of heat energy.

Note: In the following part of the text, for energy operators involved in the production, distribution
and supply of heat ergy will be used the term heating plant.

Strategic courses of action are:
- continuous modernization of existing district heating systems;

- development and implementation of a tariff system for production, distribution and supply
of heat energy;

- institutional system linking

- expansion of existing district heating systems;

- promotion of energy sources application and its efficient use through:
A Reduction of share of liquid fuels and coal

Significant use of biomass (possibly-combustion in existingeating plants, coal
fired)

A

A Introduction of combined production of electricity and heat

A Increase the number of connections for use of sanitary hot water;
A

Raising the capacity of local governments concerning market regulation (billing
based on the consumed quantityhea).

3.2.1. Overview of Measures in the Sector obistrict Heating
Measures in the area district heatingare directed towards meeting strategpals and include:

3.2.1.1 Improving the Regulatory Framework in the Field of District Heating

Energy industry entities participating in the work of this system is regulated by: Energy Law
("Official Gazette of the Republic of Serljiano. 145/2014), Law on Effient Use of Energy
("Official Gazette of the Republic of Serbjiano.25/2013), Law on Utility Services Qfficial
Gazette of the Republic of Serhiano. 88/2011 and 104/2016), Law on Public Enterprises
("Official Gazette of the Republic of Serhiao. 152016), Law on Companies@fficial Gazette

of the Republic of Serbiano. 36/2011, 99/2011, 83/2014ec. law and 5/2015), Law on Public
Private Partnership and Concessior@ffitial Gazette of the Republic of Serbjano. 88/2011,
15/2016 and 104/20)6The Law on Local Government(fficial Gazette of the Republic of
Serbid, no. 129/2007 and 83/2014ec. law), The law on public procuremer®fficial Gazette

of the Republic of Serblano. 124/2012, 14/2015 and 68/2015 Law on Housing and Building
Maintenance Qfficial Gazette of the Republic of Serbiano. 104/206) and by associated
secondary legislation to these laws.
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A local government unit shall issue a license for carrying out energy activities: generation,
distribution and supply of heat egg. At the same time, unit also keep the register of issued
licenses and archive of producers of heat energy with output power of 0.1 to 1 MW. By Regulations
that unit independently adopts, the conditions of delivery and supplyatfor customers in uh

area are determined. rights and obligations of manufacturers, distributors and suppliers and final
customers oheatare also defined. Unit shall issue regulations which govern the cost distribution
from a common measuring station in the kaatvery gation, and the conditions and manner of
maintains part of the system from the end of the distribution system to the final customer, including
its heating equipment. Units of local government unit defines the rights and obligations of final
customers of et energy, especially in the case of termination of the contract and the conditions
for submitting and resolving final customer's demands for suspension of suppiezg dhe unit

gives consent to heat energy prices and prescribe other conditions footision of reliable and
secure heat energy supply of customers, in accordance with the Energy Law. The energy entity
that performs the energy activity of heat energy supply determine the price of final customers
supply, and the methodology for deterimngthe price is determined by an act of the Government.

In accordance with The Efficient use of energy law and the law establishing the integrated
prevention and control of environmental pollution, new and revitalfaetities for the heat
generationand systems for heat energy distribution must meet minimum requirements in terms of
energy efficiency (minimum efficiency of production plant and the minimum level of the
distribution system).The minimum energy efficiency requirements that must be metvby ne
revitalized plant and systems are prescribed by Government, on the Minister proposal. With the
request for issuing energy permission for construction of new or reconstruction of existing
facilities for theheat generatigrthe applicant is required tolsumit a study on energy efficiency

of the plant. Study shall contain technical and economical analysis of the increase in the total
efficiency of the energy, which would be exerted by using the combined generation of heat and
electricity. Beside an applicain for a building permission for the construction of new or
reconstruction of old systems or parts of systems for heat energy distribution, the investor is
required to, as part of technical documentation, include a study on energy efficiency. This study i
proving fulfilment of the prescribed minimum energy efficiency system requirements. The
following documents are in the process of preparing:

- Regulation on minimum energy efficiency requirements that must be met by the plant for
theelectricityproduction as well as plants for combined productiorleictricityandheat
systems for the transmission and distribution of electric energy, plaftedbgeneration
and systems fdneatdistribution;

- Regulation on the content of the study on the energy efficiency of the electricity production
plants, plants for combined production of electrical and heat energy, systems for
transmission and distribution efectricity, plants for the production and dibution of
heat

The Efficient Use of Energy Law regulates that local governments units have an obligation to
include, as one of the elements for calculating the price of heating services in tariff system for
district heating services, amount of measuaed, actually handed overheat energy. In determining

the tariff price of certain elements in the tariff system for distributidreat,value of losses cannot

be used if they are greater than the value of maximum losses that are determined by act of the
Government under Article 45 Paragraph 2 of the Efficient Use of Energy Law.

The Efficient Use of Energy Law requires that all owners of boiler capacity greater than 20 kW
are required to ensure the implementation of the combustion process control io determine

the degree of boilers utility, as well as to take measures in order to achieve prescribed amount for
state values of combustion.

Law on Efficient Use of Energy established who are the subjects of energy management systems,
but also defines theonditions (limit values for primary energy consumption) that companies must
meet in order to become obligatory entity of energy management. The Law prescribes the
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obligations of energy management system obligatory entity: the implementation of plamggd ene
saving goals on an annual basis, the appointment of the required number of energy managers,
adoption of programs and energy efficiency plan, submitted annual reports on the achievement of
the goals contained in plan and program of energy efficienthetcomplement ministry, ensure

the implementation of energy overviews at least once in five years, and other activities and
measures that are in accordance with the provisions of Law.

Energy Law defines the notion of a privileged heat producer. Thespraedecers who use
renewable energy sources and meet the requirements in terms of energy efficiency. The stimulating
resources are assigned by local governments. Local government units should keep the register of
privileged heat producers and are obligateshform the Ministry in charge of mining and energy

of the data contained in this register at least once a year.

Inspection over the implementation of the provisions of the Energy Law in the fieldtott
heating as one of the duties in frameworkhié activities, performs energy inspector. On that way
Ministry in charge of mining and energy is indirectly involved in the supervision and monitoring
of all activities in the area dfistrict heating

1. Activity - the establishment of local energy grouma ngagenrd of energy inspectors in the
Ministry in charge of mining andnergy pursuant to the Energy Law, whose activity will
cover the area dfistrict heating

2. Activity - harmonization of legal acts brought by local governments witprtingsions of the
Energy Law (Official Gazette of the Republic of Serhiano. 145/2014) and &éEfficient
Use of Energy Law"Qfficial Gazette" no. 25/2013), which treat the aredisfrict heating
Checking of the compliance of legal acts adoptedbgllgovernments periodically every 2
to 3 years, except in the case of a change of legislation. Supervision of 2nd activity is supposed
to be realized by implementing LEP base of Ministry in charge of mining and energy that is
filled with the necessary damentation, which is updated within the prescribed period by
local governments. Energy Inspectors in tenistry in charge of mining and energy
supervise and control over the data in the database. Ministry in charge of mining and energy,
and local govemments are in constant communication via the LEP base. LEP database should
serve to create a register of local boilers used for space heating, which are not part of the
thermal plant.

3. Activity - according to the Energy Law@fficial Gazette of the Republiof Serbid, no.
145/2014) and the dw on Efficient Use of Energy'Qfficial Gazette" no. 25/2013) the
transition to the payment dieatby consumption (this activity not may be linked to a single
moment, but it is a process). All participants in the semftdistrict heatingnust be involved
in this process. Local governments need to be more involved in the implementation of these
activities, and final customers béatmust be educated and informed on the implementation
of 3rd Activity. On the one hand,is expected that, longest three years after the introduction,
payment by consumption cause a drop in revenues of enterprises engaged in the production,
distribution and supply dieat However, on the other hand, charges by consumption carries
a benefitof operating costs reduction for heating plants, as effect of reduction of energy
expenses. One of the most important points in the realization of 3rd Activity is related to the
establishment of an economic price for a unit of supiest energyo fina customers. Only
in this case, transfer from payment in general sense to the payment by consumipéan of
will not represent critical point that could potentially threaten the plant operation. The
indicator for monitoring of the implementation of 3rdt&dy - monitoring the transition to
the calculation and payment according to consumptioneat(% of incensement of heat
customers who have switched to a payment based on the actual consumipgiahn of

4. Activity - Harmonization of Program for heplant development with the Program of local
government development .Local government units must comply their programs and
development plans with the provisions of the Efficient Use of Energy(1@fficial Gazette"
no. 25/2013) according to which the distitor of heat energy is obligated to determine the
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manner and pace of construction of new and reconstruction of existing distribution system and
other distribution capacities for a period of five years, by its Development plan. The distributor
is obligedto submit the annual report to the local government unit. The most important role
in process of infrastructure development plans harmonization havegtmehments

Activities referred to improving the regulatory framework in the fielddwsitrict heatiig are
summarized iMable28

Table 28: Activities to improve the regulatory framework in the field of district heating

Activity Dead_line Indicator Responsible
making institutions
Improving human | IV quarter of | Established group and placed | Ministry in charge
resource capacities | year 2017 inspectors in the field of local | of energy
of Ministry in charge energy
of energyby filling
jobs in the Group fol
local energy and
engagement of
energy inspectors
Alignment of legal | Il quarter of Completed and updated LEP | Local governments
acts which have year 2018 base (inspectors in the field of | the Ministry in
brought local local energy check regulations| charge of energy
governments and compliance)
aligning them with
the provisions of the
Energy Law
("Official Gazette of
the Republic of
Serbid, no.
145/2014), whichs
treated in the field of
district heating
Payment based on | 2017%2020. Established billing system Local governments
consumption oheat according to consumption of | energy entities
heatfor all customers imlistrict | engaged in the
heating system (DHS) production,
distribution and
supply ofheat the
Ministry in charge
of energy
Harmonization [l quarter of Adopted act of the local Local governments
Program of heating | year 2018 government on the complianceg and energy
plant development program for the development ¢ undertakings
with programs of infrastructure (heating engaged in the
local governments distribution networks and production,
and framework of distribution network for natural| distribution and
energy managemen gas) supply ofheat
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Activity Dead]ine Indicator Respor]sible
making institutions
Adoption of Act and| Il quarter of | Adopted Act and Regulation | Ministry in charge
Regulation which | year 2017 of energy
are in conjunction
with Article 45 and
46 of the law on the
efficient use of
energy*
Adoption of the IV quarter of | Adopted Act- Reguation Ministry in charge
Regulation pursuant year 2017 of energy
to Article 51 of the
Law on the efficient
use of energy

Notes:

1 Within the document Methodology for determining the price of end custbeasupply
defines minimum efficiency of existing production facilities, depending on the type of fuel, as well
as minimum efficiency of existing distribution network depending on its capacity.

"2 The minister responsible for energy affairs shall prescribeditons under which
equipment of heating installations with measuring devices would be technically unfeasible or not
economically feasible in relation to the estimated {@Tgn energysaving.

3.2.1.2 Technical Measures for Providing Heat Energy for Safe Supply foConsumers,
Improving Energy Efficiency in Production, Distribution and Supply of Heat,
Increasing the Share of Renewable Energy Sources in Heat

1. Activity - potential realization of the project "Building heating pipelines Beogfrenovac
(using heatiom TENT A - 600 MWt at the expense of reducing available capacity for
electricity generation from 150 MWe)to increase security of supply of consumers, reduce
pollutant emission from power plants, increasing the use of energy from cogeneration system,
lower cost of heating, increased possibility of small local boiler houses closure. Indicators for
monitoring the implementation of activities are reduced consumption of imported energy source
(natural gas) in the heating plants and the amount of heatmelifrem the heating plant in
TENT A3-A6. Forpotentialfurther implementation of project it is essential that all participants
in the project make necessary business decisions.

2. Activity - Implementation of projects related to the improvement of heatesotiteeating plant
- construction of new heat sources, extinguishing dilapidated and uninhabitable boilers, fuel
conversionby natural gas where it is technically feasjdi@nsition torenewable energy
resourcesinstallation of external flue economizeact because of usage of flue gas waste heat,
system improving for automatic control dfeating sources, CHP plant. Indicators for
monitoring the implementation of the activitiesthe percentage improvement of system
efficiency by improving efficiency oheat source, increasing percentage share of renewable
energy sources as the main fuel, percentage increase in the share of cogeneration plants in
district heating systems.

3. Activity - Implementation of projects related to the improvement of district fgedistribution
system- rehabilitation of district heating networks, replacing dilapidated hot water pipeline
shares, further development of the network in order to connect new end customers of heat
energy. Indicator- reduction of distribution network less; improvement reliability of
consumer's supply witheatby monitoring the number of complaints during the heating season.

Activity - Implementation of projects relating to the promotion of Hieaismitting substations
modernization of measuring andntrol equipment in the hesinsmitting station, remote system
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monitoring and management of consumption, remote reading con$i@aghstallation of new
compact substations. Indicators for monitoring the implementation of 4. Acti\itgreasing
opeamtion reliability, improving energy efficiencyfulfilment of necessary conditions for

introduction of a charge by the consuntest

3.2.2. Measurable Goak and Indicators

Measurable goal

2017.

2018.

2019.

2020.

2021.

2022.

2023.

Increase of share of
CHP in the production
of heat(%)™

4.16

4.16

4.33

4.50

4.66

4.83

Reduction of losses in
the distribution
network (6)

18

17

16

15

14

13

12

Increase of heat
consumption expresse
over the heated surfac

(10° m?)"2

43.21

44.90

45.48

46.07

46.66

Development of
distribution network
(km)®®

3,860

3,898.6

3,937.6

3,977

4,036.6

4,097.2

4,158.6

Notes:

The share of renewable energy in the sectdistfict heatings monitored within reporting on the
implementation of the National Action Plan for the use of renewable energy in accordance with
Article 66 of the Energy Law.

*1

*2
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Installed capacity of the heat sources in district heating systems in Sert8803vBVt of

which 4.16% of the heat is produced in CHP plants, which in relation to the installed capacity
of heatingsources equals Z81 MWt. According to the existing plans and programs for the
development of heating plants in Serbia in the period from 202028 the potential for
building new CHP plants is343 MWt. In this sense, the projected increase in share of CHP
plants in the installed heat sources within the district heating system is given in the table of
measurable goals and indicators.

PUC Beogradske elektranacluded in its development plan the project Belgrade Supply of
HeatEnergy from the Combined Production of Electricity and Heat in the Existing TPP Nikola
Tesla A, Obrenovac using lignite. Under this project it is planned to bugdtanl plant with
capacity of 600MWt. Implementation of this major project would increase the share of CHP
plants in theneat generatiohy 8.7% compared to the installed capacitynafatingsources of

the district heating system, which means that ifgfggect of construction of heating pipeline

id implemented in the period 2022023the share of CHP plants in the productiomedtwill

be 13.86 compared to the current installed capacitheatingsources in the district heating
system.

Increase oheat consumption is taken into account through the enlargement of heating surfaces
connected to the district heating system. On the basis of certain strategic documents of PUC
Beogradske elektrane primarily relying on the development strategy of citglgfae in

2016 2021 (the largest consumption is on the territory of city BelgraB2%) and the
development of PUC Beogradske elektrane, the growth in consumption in the area of capital
of 1.289% is anticipated. In this sense, this projection for tloedase of heat consumption is

seen off, expressed through the heating surface.



" Taking into account the development plans of the largest production systems (primarily refers

to PUC Beogradske elektrane which with its installed capacitgatingsourcescovers 4%

of the total installed capacity of all boilers), distribution and sup@ythe possibility of real
expansion of the network, predicted is the network expan#bgiet year until 2020, and from
2020 onwards growth rate of ¥bof the networkis projected. As the entry data, the overall
length of network for the heat distribution (typge system a push and return) is taken.

3.2.3. The List of Projects in the Sector oDistrict Heating
In the sector odlistrict heatingduring the implementation ¢dhe Program the implementation of
the following projects from the sector ditrict heatingwill get started:

P.10.Supply ofheatenergy for city of Belgrade from the TPP "Nikola Tesla A", via heat pipeline
with capacity of 600 MW of heat energy;

P.11.Constructiorof newheatingsources, shutting down boilers which are in poor condition, fuel
conversion, the transition to the use of renewable energy, installation of external economizer
on the flue tract because of usage of waste heat of the flue gas, improviygtéme for
automatic control ofieatingsources, CHP plants;

P.12.Rehabilitation of district heating network, replacing wout parts of distribution of hot
water pipelines, further development of the network in order to connect the new end
customers of heanergy;

P.13.Rehabilitation of the district heating system in Serli*hase V,

P.14.Promoting the use of renewable energy sourde@®mass market development in Serbia
(BMZ-ID 201197888).
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Table 29: Basiccharacteristics and effects of the projects

Technical
characteristics

The value of the
project and source 0
funds

Description of the effects of implementation

Valorisedaverage annual effects of th
implementation on the basis of availak
documentation

Supply ofheatenergy
for city of Belgrade
from the TPP "Nikola
Tesla A", via heat
pipeline with capacity
of 600 MW of heat
energy

165,000000.00 U

The financing model
will be determined late

The projectedapacity of 600 MWt heating pipes providesat
for more than 5% of the consumption dieatinggeneration
plantNovi Beograd. A complementary project is to connect
large and efficient heating plants (Novi Beograd, Dunav,
Konjarnik ...) into a single system for supplying consumers
well as installion of the system storage loéatenergy DHS
Belgrade will bepotentiallysupplied with @0 MWt from units
A3 to A6 in TENT-A, which will influence on the deease of
available power to THT A of about 150 MWe.

The project provides:

- increase the sharef productioniéise of heat from CHP plantg
(this project contributes to the 8oincreaseof the share of
CHP plants that produdeatcompared to the current installe
capacity otheatingsources irDHS);

- reducing the consumption of imported energy mmgort
dependence (in the primary energy saving is equivalent to
164,940,000 rtyear);

- reducing emissions and improving environmental protectic
(reduction of CQemissions by 327,876yt .;

- reducing the use of fossil fuels in PCU BE;

- increased opet@nal safety of power system because of
reliableDHS;

- lower heating prices for final customers and the ability to
connect new final users @WHS;

- the stability of prices of heating in the long term;

- rapid return on invested assets;

- the possibilityof local boiler shutdownthe biggest polluters

Savings in primary energy of 600W!:
- expressed in the natural gas:
164940 000 rdyear,

- expressed in fuel oil

143 167 920 kkyear.

Reduction of C@emissions:

- to 327 876 Myear,if the savings are
expressed in natural gas,

- 458 851 Myear,if the savings are expresse
in fuel oil.
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Technical
characteristics

The value of the
project and source 0
funds

Description of the effects of implementation

Valorisedaverage annual effects of th
implementation on the basis of availal
documentation

Construction of new
heatingsources,
shutting down boilers
which are in poor
condition, fuel
conversion, the
transition to the use of
renewable energy,
installation of external
economizer on the flug
tract because of usage
of waste heat of the flu
gas, improving the
system for autmatic
control ofheating
sources, CHP plants.
Projects include 28
plants.

121,012572.00 U
Source of funding:

- one's own funds of
PUC,

- grants to the Ministry
in charge of energy
through theBudget
Fundfor EE,

- donations
- Credit lines

- Programs KfWGIZ,
IPA projects

The project includes:

- replacement of worn boiler units which have used fossil fu
and switching to the biomass, or natural gas;

- installation of new boiler units that using biomass as primg
fuel,

- construction of CHP plants thasing biomass as primary
fuel,

- implementation of technologies for the use of geothermal
energy

- use of flue gas "waste heat" by installation of economizer
the flue tract

The project provides:

- increase the share of heat production from renewablgyene
sourcesi.e.reducing the use of fossil fuels;

- reducing the consumption of imported energy and import
dependence (saving primary energy that is equivalent to>
8,000.00 toe);

- reducing emissions and improving environmental protectig
(reduction of ©2 emissions by> 25,000/t.;

- increased reliability of the system by new of production
facilities;

- increase the quality of delivered heat energy;

- the ability to connect new final users DHS;

- the possibility of local boiler shutdowrthe biggespolluters;

Annual redation of energy consumption:>
8,00000 toe .32% in the total primary

energy consumed annually for the product
of heatin DHS);

Money saving:> 3,300,000.00 euros
Reducing C@emissions>25000 tCQ

Number of customers (existiragnd new) that
will refer to the effects of projectsl85000

It is necessary to develop detailed feasibili
studies for a detailed quantification of the
effects of energy savings and emissions
reduction effects of harmful components ir
the atmosphere.
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Technical
characteristics

The value of the
project and source 0
funds

Description of the effects of implementation

Valorisedaverage annual effects of th
implementation on the basis of availal
documentation

Rehabilitation of
district heating
network, replacing
worrnout parts of
distribution of hot
water pipelines, further
development of the
network in order to
connect the new end
customers of heat
energy. Projectmclude
16 plants.

50,000000.00 1
Source ofunding:

- one's own funds of
PUC,

- grants to the Ministry
in charge of energy
through theBudget
Fundfor EE,

- donations

- Credit lines

- Programs Kfw, GIZ,
IPA projects

The project includes::

- replacement of dilapidationed sections of the distribution
network- expansion of the distribution network for connectir
new final customers oBHS.

The project provides:

- replacement of old technology with the nepre-insulated
hot water pipes;

- reducing the losseghe heat isolation and due to leakage;
- reducing the number of failures in the distribution network
and reducing the need for urgent interventions, additional ¢
and contractors to repair faults and incidents on hot water
- increase the quality of delivered heat energy to final
customers;

- reduction in the need for system supplementation with

chemicallyprepared water thereby additionally reduces the
costs;

- small numbe of interruption of delivengupply of heat
energy; educed the number of complaints and appeals and

number of allowances to the interruption of heat supply;

Annual reduction of energy consumptisn
6,00000 toe (26 in the total primary energy
consumed annually for the production of
heatenergy inDHS)

Money saving:> 3,700,000.00 euros

Number of customers (existing and new) t
will refer to the effects of projects:> 477,0(

It is necessary to develop detailed feasibili
studies for a detailed quantification of the
effects of energy savings and emission
reduction effects of harmful components ir
the atmosphere.
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Technical
characteristics

The value of the
project and source 0
funds

Description of the effects of implementation

Valorisedaverage annual effects of th
implementation on the basis of availal
documentation

Modernization of
measuring and control
equipment in the heat
transmitting station,
remote system
monitoring and
management of
consumption,
installation of new
compact substations.
Projectsnclude 12
plants.

14,096800.00 U
Source of funding:

- one's own funds of
PUC,

- grants to the Ministry
in charge of energy
through theBudget
Fundfor EE,

- donations

- Credit lines

- Programs Kfw, GIZ,
IPA projects

The project includes:
- installation d new compact substations;
- installation of calorimeters in house substations;

- automation and the implementation of a system for district
monitoring and optimization of the work béatdelivery
substations.

The project provides:
- higher delivery quality oheatto final customers;

- creation of conditions for payment based heat energy
consumption;

- a detailed insight into the billing dieatenergy;
- optimization of the system.

Annual reduction of energy consumption:>
940.00 toe £ 0.2% in the total primary
energy consumed annually for the product
of heatin DHS)

Money saving:390000.00 euros

Number of customers (existing and new) t
will refer to the effects of projects225000

It is necessary to develop detailed fediy
studies for a detailed quantification of the
effects of energy savings and emissions
reduction effects of harmful components ir
the atmosphere.

Rehabilitation of the
district heating system
in Serbia- Phase V

30,000,000.00 u f
credit

2,000,000.00
donation

Up to 10 Plantin Serbia.

Within the framework of Projedinplementatiorof the
following technical measureserealized:

- reconstruction of existing and construction of new generat
capacity including the construction of a combinedttaand
power (CHP);

- replacement of ol@arts andir expansion of the distribution
network;

- reconstruction of existing or installation of new substationg

- reconstruction of existing and installation of modern SCAL
system

Realization of the program ivenable:

- higher delivery quality oheatto final
customers;

- a detailed insight into the billing dieat
energy;

- improving the efficiency of production
capacity;
- connection of new customersbS.

77



Technical
characteristics

The value of the
project and source 0
funds

Description of the effects of implementation

Valorisedaverage annual effects of th
implementation on the basis of availal
documentation

Promoting the use of
renewable energy
sourcesbiomass
market development in
Serbia (BMZID
201197888)

Provided funds in the
amount of
100,000,000 (with a
donation of
provided by the Germa
and Swiss
governments); The
project will be
implemented in several
phases. Start of the
project is2017.

First phase:
20,000,000u

Second phase:
80000, 000

The program will be implemented in several phases, the
phase will be implemented in the period 2@021.The mairn
investments are related to the installation of biomass boilers
pumps, lot water network reconstruction, construction
warehouses for the procurement of biomass and other equij
necessary for the supply of biomassonitoring and contro
systems in boilers, construction works.

Realization of the program will enable:

- Improving environmental protection by
reducing emissions of G@nd SQ by 70%

- increasing efficiency (reducing heat loss
25%),

- improving the sustainability and
availability of supply (through greater use
renewable energy sources, reducing the
numberof interruptions and improving
public services of heat energy supply)

- positive impact on the local environment
and stimulating the local economy.
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Table 30: Planning and technical documentation lacking

Project

Status of projegbreparation

Planning and technical documentation lackin

energy.

Supply ofheatenergy for
city of Belgrade from the
TPP "Nikola Tesla A", via
heat pipeline with capacit
of 600 MW of heat

Proposal for a Feasibility study and preliminary design was
compleed in 2016 and iwaiting for the approval of Detailed
regulation plan in the first quarter of 2017, how it could be delivet
to theAudit Commission of thdlinistry in charge of onstruction for
giving their opinions about the project.

Feasibility studyand preliminary design of Belgratieatsupply from
combined production of electricity and heat in existing TPP Nikol
Tesla A in Obrenovac using lignite from Kolubara (Innovattantre
of Faculty of Mechanical Engineering, University of Belgrade),
propcsal was made in July 2016, following the adoption of a plan
document, it will be submitted to taudit Commission.

Detailed regulation plan (DRP) for Belgradeatsupply from TPP
NT A through heating pipespower line TPP NT AHP Novi
Beograd ,,propsal was made and implementation of the procedur
adoption before the Commission for plans of city Belgrade, and t
City Hall is in progress.

After adoption of the DRP and positive opinion of the Audit
Commission will be approached to preparationrofgrt
documentation for obtaining location requirements, building perm
and registration papers (performance of works).

For potentialfurther implementation of project it is essential that a
participants in the project make necessary business decisions

It is necessary to EPS prepare documentation for optimizatiosabf

providing from the site TPP NT A and undertake activities en th
reconstruction of A4A6 unitsof TPP NT A.

Only a preliminarydesign was done. After
obtaining positive opinion of th&udit Comission
of theMinistry in charge of construction
preparation of the remaining technical
documentation will be performedor obtaining a
building permit and for performance of works.
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Project

Status of projegbreparation

Planning and technical documentation lackin

Construction of new
heatingsources, shutting
down boilers which are in
poor condition, fuel
conversion, the transition
to the use of renewable
energy, installation of
external economizer on
the flue tract because of
usage of waste heat of th
flue gas, improving the
system for autmatic
control ofheatingsources,
CHP plants

Projects include 28
heating plants in 28 cities
and municipalities in
Serbia.

A larger number of projects are still in the development phase, a

feasibility studies were carried out.

Only a small number of pregts has prepared project and technica
documentation in the form that it is possible to apply for a buildin

permit.

Spatial planning study, technical study for
obtaining building permits and study of
environmental impact.

Rehabilitation of district
heaing network, replacing
worn-out parts of
distribution of hot water
pipelines, further
development of the
network in order to
connect the new end
customers of heat energy
Projects include 16
heating plarg

Projects for revitalization of distribution systeare carried out
according to plan, on an annual basis, and, in accordance with th
planning and technical documentation is provided.

Spatial planning study, technical study for
obtaining building permits and study of
environmental impact.
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Project

Status of projegbreparation

Planning and technical documentation lackin

Modernizationof
measuring and control
equipment in the heat
transmitting station,
remote system monitoring
and management of
consumption, installation
of new compact
substations. Projects
include 12 heating plasit

A larger number of projects are still in the develemtphase, and
feasibility studies were carried out.

Only a small number of projects has prepared project and techni

documentation in the form that it is possible to apply for a buildin
permit.

Spatial planning study, technical study for
obtaining buitling permits and study of
environmental impact.

Rehabilitation of the
district heating system in
Serbia- Phase V

The project is in its initial stage and it is expected to nominate up
10 heating plants in Serbia for participation in the program.

Spatid planning study, technical study for
obtaining building permits and study of
environmental impact.

Promoting the use of
renewable energy source|
biomass market
development in Serbia
(BMZ-ID 201197888)

The project is in its initial stage.

Spatial plannig study, technical study for
obtaining building permits and study of
environmental impact.
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Table 31: Dynamics of activities in period of Program implementation

Project: Supply oheatfor city of Belgrade from the TPP
"Nikola Tesla A", via heat pipeline with capacity of 600
MW of heat energy

Responsible institution

2017.

2018.

2019.

2020.

2021.

2022.

2023.

Organizational and project management jobs

Preparation of spatial planning documentation

Preparation of technical documentation

Permissions

Realization of construction

Entry into service

Responsible institutions
PUC BE, EPS

Project: Construction of neleatingsources, shutting
down boilers which are in poor condition, fuel conversig
the transition to the use of renewable energy, installatiq
of external economizer on the flue tract because of usg
of waste heat of the flue gas, improving the system for
autamatic control oheatingsources, CHP plants.

Projects include 28 heating plants in 28 cities and
municipalities in Serbia.

Organizational and project management jobs

Preparation of spatial planning documentation

Preparation of technical documentation

Permissions

Realization of construction

Entry into service

Responsible institution
Individual plants in which
the project is implemente

2017.

2018.

2019.

2020.

2021.

2022.

2023.

X [ X [ X | X | X | X

X [ X [ X | X | X | X

X | X | X | X | X
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Project: Rehabilitationf district heating network,
replacing worrout parts of distribution of hot water
pipelines, further development of the network in order t
connect the new end customers of heat energy.

Projects include 16 heating plant

Organizational and project management jobs

Preparation of spatial planning documentation

Preparation ofechnical documentation

Permissions

Realization of construction

Entry into service

Responsible institution
Individual plants in which
the project is implemente

2017.

2018.

2019.

2020.

2021.

2022.

2023.

X | X [ X | X | X | X

X [ X [ X | X | X | X

X | X | X | X | X

Project: Modernization of measuring and control
equipment in the hedtansmitting station, remote systen|
monitoringand management of consumption, installatio
of new compact substations. Projects include 12 heatin
plant

Organizational and projeatanagement jobs

Preparation of spatial planning documentation

Preparation of technical documentation

Permissions

Realization of construction

Entry into service

Responsible institution
Individual plants in which
the project is implemente

2017.

2018.

2019.

2020.

2021.

2022.

2023.

X | X [ X | X | X | X
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Rehabilitation of the distridieating system in Serbia
Phase £ Project includes 16 heating plant

Organizational and project management jobs

Preparatiorof spatial planning documentation

Preparation of technical documentation

Permissions

Realization of construction

Entry into service

Responsible institution
Individual plants in which
the project is implemente

2017.

2018.

2019.

2020.

2021.

2022.

2023.

X | X | X | X
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All projects presented imable29 are based on the improvement of energy efficiency, which is
quantified by the amount of energy savings. All heating plants are lialsgstem for energy
managemen(SEM), which was estabh®d in the Law on the efficient use of energy. In this
context, every taxpayer of SEM is obliged to annually achieve energy efficiency improvements of
at least % in savings, or over a period of 5 years, at le#ss&vings. Energy management system
will have an impact on the improvement of energy efficiency as one of the most important
measures. In the context of the possible effects of the implementation of SEM, the expected effects
(savings) in the sector district heatingare at least% of annual cosaumption of primary energy
(Note: The level of efficiency of energy entities engaged in the production, distribution and supply
of heatis not equal. In this regard, the feasibility objective should be taken into acsauimgs

of 1% of primary energyanually. In this context, the efficiency level should be monitored through
the indicator- specific energy consumption). Considering all heating plants, saving® of 1
primaryenergy equals 6000 toe.

3.2.4. Subsector of Environmental Protection in the Sector obDistrict Heating
Current legislation whose provisions regulate the operation of the district heating system in the
protection and preservation of the environment are:

- Law on Environmental Protection@fficial Gazette of the Republic of Serbj&ao.135/2004,
36/2009, 36/2009, sec. law, 72/2009, sec. law, 43/2011, the decision of the Constitutional
Court and 14/2016),

- Law on Soil Protection Qfficial Gazette of the Republic of Serhiamo. 112/2015),
- Water Law (Official Gazette of the Republic of &ga’, no. 30/2010 and no. 93/2012),

- Law on the Protection of Environmental Nois©fficial Gazette of the Republic of Serhia
no. 112/2015),

- Law on Protection against Neaanizing Radiation (Official Gazette of the Republic of
Serbid, no. 36/2009),

- Law on Waste Management(fficial Gazette of the Republic of Serbjano. 36/2009,
88/2010 and 14/2016),

- Law on Air Protection (Official Gazette of the Republic of Serhiao. 36/2009 and 10/2013),
- and 88/2010),

- Law on Environmental Impact Assessmeri@fficial Gazette of the Republic of Serhiao.
135/2004 and 36/2009),

- Law on Integrated Prevention and Control of Environmental Pollution and The Law on
Amendments to the Law on Integrated Prevention and Control of Environmental Pollution
("Official Gazate of the Republic of Serbiano. 135/2004 and 25/2015),

- Law on Chemicals Qfficial Gazette of the Republic of Serhiano. 36/2009, 88/2010,
92/2011, 93/2012 and 25/2015),

- Law on Nature Protection@fficial Gazette of the Republic of Serhiao. 36/209, 88/2010,
91/2010- correction and 14/2016).

In addition, the legal basis includes accompanying regulations and rules and accepted international
treaties and agreements. Of special significance for air emissions limits are:

- Regulation on limit valuesf air emissions from combustion plant©fficial Gazette of the
Republic of Serbig no. 6/16)and

- Regulation of the measurements of air pollutant emissions from stationary sources of pollution
("Official Gazette of the Republic of Serhiamo. 05/2016).

The Law on Integrated Prevention and Control of Environmental Pollution and the Law on
Amendments to the Law on Integrated Prevention and Control of Environmental Pollution
("Official Gazette of the Republic of Serhiao. 135/2004 and 25/2015) preseriihe conditions
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and procedures for issuing integrated permits for installations and activities that may have adverse
effects on human health, the environment and property, and regulate the types of activities and
facilities, supervision and other issue$ importance for the prevention and control of
environmental pollution.

The integrated pollution prevention and control refers to the new, as well as existing facilities with

a high pollution potential, in accordance with the definitions fRegulation ortypes of activities

and facilities for which integrated permit is issue@fficial Gazette of the Republic of Serbia

no. 84/2005). A preliminary list of facilities that are required to obtain an integrated permit
includes existing facilities covered lilye aforementioned RegulationOfficial Gazette of the

Republic of Serbig no. 84/2005) and this list is regularly updated by a working group within the
Ministry in charge of environmental protection. According to this list, 20 heating plants
(documentdons Novi Beograd,HP Zemun, HP Dunav, HP V o § d o MPakonjarnik, HP

Mirijevo, HP Cerak HP Banovo BrdoHP Miljakovac,HPMe d a k BIRSuHotjca, "Energetika"

doo. Kraguj evac, PUC "Toplana" Bor, PUC " Gr ad
"Gradska t-aphanag PNIignt Krivi V4 heating plant JugGr a d s k
PUC "Novosadska toplanaHP Zapad, PUC "Novosiska toplana® HP Jug, PUC "Novosadska
toplana” - HP Sever) are required to obtain an integrated permit. Local governments are
responsible for issuing integrated permits for pollution prevention.

Operation of all heating plants in district heating systdatis under the provisions of the
Regulation on limit values of air pollutant emissions from combustion plaDtBdial Gazette of

the Republic of Serbfano. 6/2016), according to criteria regarding the size of combustion plants.
According to this cteria the values for air pollutant emissions are defined. In accordance with the
article 4 of the Regulation Qfficial Gazette of the Republic of Serhiano. 6/2016) large
combustion facilities are those, whdssatcapacity is equal to SAWt or more, egardless of the

type of fuel used (solid, liquid or gas).

Heating plants contain 40 combustion plants with heat power exceediM\G0(total heat
power> 3200MWt), which have an obligation to harmonize emissions pollutant emissions in
accordance with theefined values of emissions from Annex Official Gazette of the Republic

of Serbid no. 6/2016).

Medium combustion plants are those which produce heat from solid fuel and whose installed
heating power is equal to or greater thavi\Wt and less than 5RIWt, those which produce heat

for households from liquid fuel and whose installed heating power is equal to or greater than 5
MW?1 and less than 5BIWt, and those which produce heat for households from gaseous fuel and
whose installed heating power is eqtaabr greater than 1IWt and less than SBIWt

There are 145 registered medium combustion plants taking place in heating plants (total heat power
> 1900MW1), which have an obligation to harmonize air pollutant emissions in accordance with
the defined vales of emissions from Annex 2 of the Regulatigdffitial Gazette of the Republic

of Serbid, no. 6/2016).

Since in the field oflistrict heatinghatural gas is dominant in the structure of energy consumption,
in this sector incentives should be giverthe use of natural gas and renewable energy resources,
which significantly influence the reduction of greenhouse gas emissions into the atmosphere.

The estimated aggregate contribution of éin@lysedprojects in the sector afistrict heatingn

terms of reducing annual emissions of greenhouse @328 Gg CQeq, excluding construction

of or transition tobiomass boilers which are discussed in the section relating to the sector of
renewable energyyhich representabout 4% of intended natinally determined contribution for
2030
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3.3. Sector ofRenewable Energy Surces

Strategic goals of the Republic of Serbia in the area of renewable energy sources are defined by
theEnergy StrategyParameters for monitoring the realization of each goalefired.

Increase of energy production from renewable energy sources is important for the reduction of
import dependency, improving energy security and environmental protection.

Share of renewable energy sources in gross final consumption of enéygyaeéavell as the share

of energy from renewable sources in transpor®4Lantil 2020 is planned target in the Action

Plan for RES. Table of measurable goals is created in accordance with that.

Table 32: Indicators related to renewableenergy sources

Measurable goals 2020.
Participation of renewable energy sources in gross final consumption of 27
Republic of Serbia%)
Participation of renewable energy sources in gross final consumption in 10
transport sector of the Republic cérBia(%)
Total projected net reduction of the greenhouse gas emission by using
19,333,265
renewable energy sourcest .es) [
Projected net reduction of the greenhouse gas emission by using renew
. 726684
energy sourceis transport sectar t .es) [

The methodology for calculation of the share of renewable energy sources is defined in accordance
with Directive 2009/ 28/ 7, w h"Officlal Gazate oftthea n s p
Republic of Serbig no. 145/2014). Projected net reductiortttd greenhouse gas emission by
using renewable energy sources is calculated using the methodology described in Na@tkkethe

33 below.

Meeting the gals in the sector of renewable energy sources, among other things, is caused by the
needs to reduce the greenhouse gas emission. The objectives related to increasing the share of
renewable energy sources and reducing the greenhouse gas emission ayeelatadl and for

the period of implementation of Program are showhahle33.

Total emissions of greenhouse gases during the year ¥88®t sinks), was 83,519.50 Gg
CO2eq, and intended nationally determined contributions to reduction%s &f.8hat value,
amounting to 8,184.911 Gg CO2E$]. Through projected net reduction of the greenhouse gas
emission by using renewable energy sources (19,333.265 Gg CO2eq compared to the initial
14,833.472 Gg CO2eq during the year 2009, catedlusing the methodology described in Notes

the Table 33 below) should be achieve a further reduction in greenhouse gas emission for
4,499.793 Gg C2eq by the year 2020. It makes abou¥ad the intended nationally determined
contributions for the year 2030. Further implementation of projects in the sector of renewable
energy sources in a period 202D30will additionally increase the contributiorf cenewable

energy sources in reducing the greenhouse gas emission.

Finally, share ofrenewable energy sources in gross final consumption and designed reduce
emissions of greenhouse gases will be possible to evaluate after the adoption of new action plans
in this sector.
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Table 33: Overview of goals energy production from renewable sources by sectors and goals of reducing emissions of greenhouse gases a

result of the production of energy fromrenewable sources, by years of implementation of Program

2017.

2018.

2019.

2020.

2021.

2022.

2023.

Expectedgross final energy consumptifnom RES in
heating and cooling sectors (ktoe)

1,127

1,143

1,152

1,167

1,175

1,181

1,188

Expectedgross final energy consumptifmom RES in
production of electricity sector (ktoe)

1,031

1,059

1,108

1,151

1,171

1,190

1,210

Expectedgross final energy consumptifnom RES in
transport sector (ktoe)

117

159

203

246

250

256

262

Total expecte@ross final energy consumptifmom RES
(ktoe)

2,275

2,361

2,463

2,564

2,596

2,627

2,660

Projected net reduction of the greenhouse gas emissio
using renewable energy sources in heating and cooling
sectorjsq)(t 4

3,761,712

3,815,117

3,845,157

3,895224

3,921,927

3,941,954

3,965,318

Projected net reduction of the greenhouse gas emissio
using electricity fromjgq)]

13,177,592

13,535,471

14,161,758

14,711,357

14,966,984

15,209,830

15,465,458

Projected net reduction tdie greenhouse gas emission [
using renewable energy sources in transport sector (t

gl q)

345,618

469,686

599,662

726,684

738,500

756,224

773,948

Total projected net reduction of the greenhouse gas
emi ssion by wusing r enjegya

17,284,922

17,820,274

18,606,577

19,333,265

19,627,411

19,908,008

20,204,724

Note: Goals for 2021, 2022 and 2028l be revised in accordance with future National Action Plan for RES, that will be adoptee ggar 2020.
Projected reduction of the grd®use gas emission by using renewable energy sources is edladatg the following emission factors that are
multiplied by the produced energy: for heating plants 0.284@®@h of the produced heat (emission factor fromEmergy Strategy for eledricity
1.099 tCQ/MWh (combined emission factor for electricity production in power system of Serbia: 1.098M0 (national emission factors for 2017.))
and for fuel 2,954 tCetoe (emission factor from tHenergy Strategy
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3.3.1. Specifics of theField of RES

While creating measures and activities to achieve the objectives in the area of renewable energy
sources defined by thEnergy StrategyProgram proceeds from the specifics of the area of
renewableenergy sources, assumed international obligations of the Republic of Serbia and the
situation in this ared.he specifics in this fieldre the result of the use of renewable energy sources

in three different sector&lectricity Sector, Sector ofDistrict Heating and Transport Sector.

In the Electricity Sector, in accordance with the Energy LaWDfficial Gazette of the Republic

of Serbid, no. 145/2014) and the concept of liberalization of the electricity market, electricity
generation since 2011 is pemfeed according to market principles, which can be considered as the
most important specificity in thelectricity sector. It follows that the production of electricity is
equally enable to enterprises founded by the Republic of Serbia, AP Vojvoditspflocal self
government and private investors, respectively those participants are equal in electricity market.
In the Sector of District Heating, practice suggests that the proposed goals are not realized as
planned, which is necessarydnalysethe causes and define appropriate measures and activities
that would contribute to greater use of renewable energy in this.sector

In the Transport Sector, the production of biofuels is the energy activity that is performed in
accordance with market prinégs. Policy in this area should be directed to the creation of the
basis for the establishment of transparent anddimseriminatory regulatorfinancial measures to
stimulate investors to invest in the production of biofuels and to place the biofue oratket.

The engagement domestic resources in the production of biofuels, taking into account the
competition rules and equal treatment of domestic and foreign entities in the market, should be the
basis for the adoption t¢gal frameworkn this area. Alditionalcomplexity in the transport sector

is imposed by requirements of biofuel sustainability from the point of environmental protection
and agriculture, and when determining the rate in this sector it is necessary to include the Ministry
in charge folagriculture and environmental protection. In addition to biofuels, stimulating the use
of electric vehicles can contribute significantly to achievemestoforialgoal of 1@, and it is
necessary to consider that possibility.

Other specifics: The importance and benefits of using renewable energy sources are not
sufficiently known to the public, which is why one of the goals defined by #wergy Strategy

is informing and educating the public about the importance of using renewable energy. Obligation
of drengthening public awareness about renewable energy sources is regulated by the Energy Law,
and derives from EU legislation. To increase awareness of the importance of renewable energy
sources it is necessary to involve the media, educational and sciastifutionsandcivil society
organizations

Additionally, an important aspect in the area of renewable energy sources are administrative
procedures for plant construction. Considering that these procedures are a relatively complex, and
that the rules of which depend on the process and pace ofgdsgnses and permits, mainly
under the authority oMinistry in chargeof construction and th#linistry in chargeof public
administration, measures to rationalize administrative procedures must be considered in
cooperation with the two ministriel.is necessary to include the Republic Secretariat for Public
Policies into this process, which, in accordance with the Operational Plan of Activities on the
Establishment of a Unified Public Register of Administrative Procedures and Other Conditions for
Busiress, implements the Project for the Establishment of a Unified Public Register of
Administrative Procedures and Other Terms and Conditions and will subsequently maintain that
register.

Proceeding from the above, it can be concluded that the creation lfine®#o achieve the goals

of the Energy Strategyn the area of renewable energy sources, required the-szoswial
approach in order to be effective.

Particularly, when developing regulatefigancial measures, it should consider the possibility of
edablishing a unique financial fund for the whole area of the renewable energy source in order to,
in addition to the institutional stability of the financing of projects in the area of renewable energy,
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enable comprehensive planning funding, easier mangoof financial flows and better
harmonization of schemes of incentives for greater use of renewable energy sources that are
established in different sectors (agriculture, environment, forestry, etc.).

3.3.2. Overview of Activities and Measures in the Field of Bnewable Energy Sources

Measures and activities are defined in the Program in ordehtevacdntended goals in the field
of renewable energy sources.

Activities and measures in the fieddl renewable energy sources can be classified into two main
groups:
1) harmonizing regulations of Republic of Serbia with undertakemiatiemal obligations in the

field of renewable energy sources, which are not covered by the EnergyQHiwial Gazette
of the Republic of Serbiano. 145/2014);

2) analysis of the effectsf the existing regulations, particularly regulations governing the
stimulation of production electric power from renewable energy sources, and on the basis of
the results of a comprehensive techneabnomical analysis the potential changes of the
exising regulations.

Overview of the measures and activities is presented in the following tables.
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Table 34

Overview of measures in the fieldf renewable energy sources

Content of Implementers of Indicator of achievement| Deadline of Field of
No Goal of measure o measure
measure measures measures realization A
application
Conglt??tra:clon of 1. Gradually directing the Selected optimal model
ggf’;k')”'s'h%/n ora production of electricity from Government of which can be used as a
support scr?eme renewablg energy sources fo Republic of Serbia basis for a possible chang Electricit
1] PP q ¢ |  marketprinciples » P v in charae of | Of regulations, based on 2020. ) y
o roducers of | 2. Economic and susainaple | ISy ST f |y aayss vt e el
RES b y q g growth in electricity g 9 | activities1. shown in
ased on production from renewable Table35
market principles energy sources
. Increasing the participation o
Consideration of citizens, associations, energy
possibilities for cooperatives and local Drafted study with a
establishing a communities in the productio proposal of optimal
special model of of electricity from RES solution, which can be
) : . Government of .
incentives for the 2. Balanced geographic . . used as a basis for a -
s o g Republic of Serbia, , Electricity
2. participation of distribution of electricity T . possible changef 2020.
o ) ; Ministry in charge of . sector
citizens in the production minina and ener regulations, based on the
production of . The distribution of economic 9 9y analysis within the
electricity from benefits fronthe use of activities5. shown in
renewable renewable energy sources Table35
energy sources directly to citizens and local
communities
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Field of

Content of Implementers of Indicator of achievement| Deadline of
No Goal of measure o measure
measure measures measures realization Ao
application
Ministry in charge of
. Increasing the share of mining andenergy,
Rep!acement of rgneyvable energy sources in Mlqlstry in charge of Increased share of RES it
fossil fuels by district heating plants agriculture and : :
: e . . gross final consumption o Sector of
renewable . Reduction of district heating | environmental . o
3. . . . heat energy in accordanc 2023. District
energy sources i plants dependence on protection, Public . NS _
7 = ! with the indicative path Heating
the district imported energy Investment L
: . . , within theNREAP
heating plants . Increasing security of energy| Management Office,
supply Local auhorities,
District heating plants
. Increasing the share of The completed analysis
Consideration of renewable energy sources in| Government of which defines models of
tax and financial the consumption dfieat Republic of Serbia, | incentives the citizens to
incentives for . Directing the consumption of| Ministry in charge of | use energefficient Sector of
4. citizens touse biomass in a sustainable way finance Ministry in appliances of the biomasg 2020. District
energy efficient | 3. Increasing security of energy| charge of mining and| and the effects of their Heating
boilers/furnaces/ supply, security of citizens ar] energy financial application that could be
biomass cookers reduéng dependence on organizations basis ofpotentialchanges
energy imports in regulations
Thecompleted analysis
Consderation of Government of which defines models of
the tax and . Republic of Serbia, | incentives to use
: : . Increasing the share of o . Sector of
financial .| Ministry in charge of | geothermal energy and th o
5. . : renewable energy sources in| .. L : . L 2020. District
incentives to use . finance, Ministry in effects of their application :
the consumption dfieat . : Heating
geothermal charge of mining and | that could be basis of
energy energy potential changes in

regulations
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Field of

Content of Implementers of Indicator of achievement| Deadline of
No Goal of measure o measure
measure measures measures realization Ao
application
Drafted study with a
Government of proposal of optimal
. . solution of tree species,
: . Republic of Serbia, . :
Consideration of v . planting mode, species ar
Ministry in charge of .
the tax and . : - , types of land suitable for
. . . Increase technically usable | Finance, Ministry in o
financial ) . ; . the cultivation of energy Energy
6. . : potential of biomass in energ| charge of agriculture : : 2021.
incentives to use : plantations, which can sector
purposes and environmental .
of energy . e .| serve as a basis for a
] protection, Ministry in .
plantations - possible changes of
chargeof mining and .
ener regulations for tax ah
gy financial incentives for the
use of energy plantations
: : : Government of
. . Production of biofuels in a . .
Establishment of sustainable way Republic of Serbia,
national scheme : Ministry in charge of | Established a nationwide
verification of - Reducing dependence of mining and energy, | scheme of verification Transport
) domestigproducers from . : ' .
£ the fulfilment of e Ministry in charge of | fulfilment of the 2019. sector

sustainability
biofuels

foreign verifiers of fulfilment
of the sustainable production

of biofuels

agriculture and
environmental
protection

sustainability biofuels
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Field of

Content of Implementers of Indicator of achievement| Deadline of
No Goal of measure o measure
measure measures measures realization Ao
application
Government of
Consideration of Republic of Serbia,
the tax and Ministry in charge of | Drafted study with a
, : 1. Increased use of renewable | _. - . X
financial : Finance, Ministry in | proposal of optimal
) : energy sources in transport - ) : Transport
8. incentives for charge of mining and | solutions,which can serve 2018.
. 2. Engagement dbcal resourceg - . . sector
biofuels and for energy, Ministry in as a basis for draft of
: : 3. Rural development : .
their placing on charge of agriculture | regulations
the market and environmental
protection
Considerin Government of
laering Republic of Serbia, | Drafted study with a
possibilities of T . .
! : . . Ministry in charge of | proposal of optimal
introduction of | 1. Reducing the use of fossil . ) ! Transport
0. . : . mining and energy, | solutions, which can servg 2019.
incentives for the energy sources in transport . : : sector
: Ministry in charge of | as a basis for draft of
use of electric . ) .
. transport, Ministry in | regulations
vehicles .
charge of finance
Creating the
condltqns for 1. Raising awareness of the Government of
education and . . .
) : importance of renewable Republic of Serbia, -
information of - . Electricity
. energy sources to create Ministry in charge of | Adopt programs of
citizens and = o ) . . sector,
conditions for the mining and energy, | education and information] .
10. | youth people . - ) . . . 2019. education
about the improvement of the status of | Ministry in charge of | including the promotion of sector

importance and
benefits of using
renewable

energy sources

environmental protection and
rational use of natural
resources

education, science an
technological
development

renewable energy source

media sector
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Field of

Content of Implementers of Indicator of achievement| Deadline of
No Goal of measure o measure
measure measures measures realization Ao
application
Consideration of .
N Encouraging local resources
the possibility of . . i
introducing of science and innovativeness ¢ Ministry in charge of
. icing the development and InIstry 9 Drafted study with a
incentives for : . mining and energy, X
. : introduction of new . : proposal of optimal -
innovation and S . Ministry in charge of . ! Electricity
11 . technologies in the field of : ; solutions, which can servg 20109.
promotional education, science an . sector
: : renewable energy sources : as a basis for draft of
projects in the . - technological .
; . Increasing energy efficiency regulations
production and . o development
and economic profitability of
use of renewable
renewable energy sources
enegy sources
Theinclusion of
the procedure fol
issuing energy
permits for
objects of power - .
up to 10 MW Ministry in charge of
L mining and energy,
and obtaining the . .
TP Office of Information
status a . Simplification d the
- ; Technology and . . .
temporary administrative procedures an : The electronic services or| Electricity
12 L S e . Electronic 2019.
privileged elimination of administrative o . the patal E-government sector
X Administration
producer and barriers
Chamber of

producers of
renewable
energy sources i
the electronic
services of the
portal E

government

Commerce and
Industry of Serbia
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Content of Implementers of Indicator of achievement| Deadline of Field of
No Goal of measure o measure
measure measures measures realization Ao
application
Government of
Republic of Serbia,
Increase of production from | Ministry in charge of
Promotion of renewable energy sources | agriculture and -
- . . Electricity
electricity . Strengthening the awareness environmental
. . . .| Increased share of sector,
produced from about the importance of protection, Ministry in
13. . renewable energy source 2023. sector of
renewable renewable energsources for | charge of mining and | . . )
. ; ] in the public sector environment
energy sources i the rational use of natural energy, Republic .
i . . al protection
the public sector resources and improvement ¢ Directorate fo
environmental protection Property of the
Republic of Serbia,
Local authorities
Table 35: Plan of activities for realization of measures in thearea of renewable energy sources
. - . Measure
No Activity Responsible Entity Indlcator_ of activity Dea_dlln_e of referred to
realization realization o
activity
Analysis ofpossible incentive models
for an electricityproducer from RES
based on market principles (auctions,
tenders, feedh premiums and green Ministrv in charae of
certificates) and the analysis of the . y 9 Conducted analysis of Measure nol.
1. X . miningand energyAERS, D . 2018.
domestic electricity market and stock possible incentive models Measure no2.
SEEPEX
marketso that thgroducers from RES
would become market participants with
an assessmeof optimal economic
incentive model for domestic condition
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No

Activity

Responsible Entity

Indicator of activity
realization

Deadline of
realization

Measure
referred to
activity

Analysis of the impact of the operation
of wind power plants on transmission
system of the Republic of Serbia in all
aspects of electricity quality and
engagement of other power plaimghe
system

Transmission system
operator

Conducted analysis of the
impact of the operation of
wind power plants on
transmission system

2019.

Measure nol.

Analysis of the impact of distributed
electricity generation on the parametel
of electricity quality (voltage, higher
harmonics, flickers and continuity of
supply) and losses in distribution syste

Distribution system
operator

Conducted malysis of the
impact of distributed
generation on distribution
system

2019.

Measure nol.
Measure no2.

Analysis of hydro potential of the
Republic of Serbia for hyd power
plants with a capacity of up to MW

Ministry in charge of
mining and energy

Established inventory of
SHPP

2019.

Measure nol.

Analysis of incentive models for citizer
and small projects in thereaof RES
(feedin tariffs, energy cooperatives, ng
metering green certificates, etc.) baseq
on the international practice with the
assessment of optimal economic
incentive model for doestic conditions

Ministry in charge of
mining and energy

Conducted analysis of
possible incentive models

2018.

Measure no2.

The establishment of a work group witl
the task to collect anahalyse

information on the possibilities and wa|
of creating a single financial fund for th

wholeareaof RES

Ministry in charge of
mining and energy

Established work group

2018.

Measure no2.
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Measure

No Activity Responsible Entity Indlcator. of activity Dea_dllng of referred to
realization realization -
activity
Establishment of a mechanism for Ministry in charge of ,
s o - Fully established regular an
regular statistical monitoring and mining and energy, . e - Measure no3.
7. . N . i . quality statistical reporting in 2020.
improvement of data quality in the fiel¢ Statistical Office of the : Measure no4.
: : the field of RES
of RES Republic of Serbia
Establishment of a work group with the Ministry in charge of
. . mining and energy,
task to collect information on the costs L .
- . . Ministry in charge of
and feasibility of replacing fossil fuels il q
with RES, develop a common plan for _agriculture and .
8. T . environmental protection Established work group 2018. Measure no3.
transition to biomass heating plants, :
i i . Body responsible for the
provide support to heating plants in .
- . o management of public
finding the ways of funding, monitoring :
: : : investments, Local
the implementation gfrojects, etc.
governments
Establishment of a work group with the
task to investigate the possibility, Ministry in charge of
validity and limitations of tax incentives mining and energy,
9 or other financial radels for cmz_enso . MInIStry.II’.] charge of Established work group 2018. Measure nod.
that they woulduse energy efficient finance, Ministry in charge
boilers/furnaces/stoves on biomass an of agriculture and
to develop a proposal of concrete environmental protection
measures
Establishment of a work group with the - .
i . e Ministry in charge of
task to investigate the possibility, minina and ener
10. | validity and limitations of tax incentives 9 4 Established work group 2018. Measure nob.

or other financial models for use of
geothermal energy

Ministry in charge of
finance
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Measure

No Activity Responsible Entity Indlcator. of activity Dea_dhng of referred to
realization realization -
activity
Ministry in charge of
. : mining and energy,
Establishment of an electronic portal fg Ministry in charge of _ _ Measureno. 3.
the trading of biomass within the proje : Established electronic porta
1. |, : : agriculture and ; : 2018. Measure no4.
Reducingbarriers to greater use of . . for the trading of biomass €
bi environmental protection Measure no6
lomass .
Chamber of commerce ar
industry of Serbia
Ministry in charge of
agriculture and " 6
i ' easure noo.
Identification of land suitable for energ| enw_ro_nme_ntal protection Identified and mapped land
12. Ministry in charge of . 2020. Measure nov.
crops - suitable for energy crops
mining and energy, Measure no8.
Republic geodetic
authority
Establishment of a work group with thg ~ Ministry in charge of
task to examine the opportunities and mining and energy, Measure no6.
13. | validity of introduction of incentive Ministry in charge of Established work group 2018. Measure nov.
models for energy crops and to develo agriculture and Measure nos.
a proposal of incentive model environmental protection
The realization of the Project of Established a nationwide
14, developing aationwide scheme of Ministry in charge of scheme of verification 2020. Measure nov.

verificationfulfiiment of the
sustainability biofuelérom IPA 2014

mining and energy

fulfilment of the sustainability
biofuels
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Indicator of activity

Deadline of

Measure

No Activity Responsible Entity A N referred to
realization realization -
activity
Establishment of a work group with the ~ Ministry in charge of
task to investigate the possibilities and mining and energy,
limitations of tax or other financial Ministry in charge of
15. | incentives for encouraging biofuel agriculture and Established work group 2018. Measure no8.
production from domestic resaes and | environmental protection
to develop a proposal of specific Ministry in charge of
incentive model finance
Establishment of a work group with thg ~ Ministry in charge of
task to examine the possibilities, validij mining and energy,
16. | and limitations of incentives for the us¢  Ministry in charge of Established work group 2018. Measure nao9.
of electric vehicles and to dewg a traffic, Ministry in charge
proposal of the specific incentive modg of finance
Preparation of a study with the propos;
of an optimal solution for fitting the Prepared study with the
consumption of electric vehicles into th proposal of an optimal
daily electricity production diagrams Distribution system solution for fitting he
17. | with an analysis of theffects of consumption of electric 2019. Measure no9.

integration of electrical transport into a|
national energy system that can serve
a basis for introducing incentives and

making regulations

operator, EPS

vehicles into the daily
electricity production
diagrams
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Measure

No Activity Responsible Entity Indlcator. of activity Dea_dllng of referred to
realization realization -
activity

Establishment of a work group with the Mn']?r']?rt]ry;?]gr;regre of
task to consider the possibiliand the Ministrg in charge%/"
arrangements for the introduction of educatizn science and

18. | RES in the school curriculummedia technélogical Established work group 2018. Measure nol0.
promotions of the importance of RES development, Ministry in
and scientific discoveries in tlageaof charge of c’ulture and
RES information
Preparation of national internet platforf Chairr?gjét?f ?r?rsngsirge A" Established national interne

19. | about RES in Serbia with an applicatio Ministr )i/n charge c’)f platform about RES (Green 2018. Measure nol0.
for mobile phones miningand energy portal)
Preparation of Guide for citizens aboul Ministrv in charge of

20. | theimportance of RES and possibilities 11stry d 9 Prepared Guides for citizen 20109. Measure nol0.
of their investments in RES mining and energy
Establishment of a work group with the
task to investigate the possibilities and  Ministry in charge of
limitations for financing innovations an mining and energy,

21. | promotional projects in thareaof RES Ministry in charge of Established work group 2018 Measure noll

and to develop a proposal of the speci
model of financial support for

innovation and promotional projects

education, science and
technological developmer
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Measure

No Activity Responsible Entity Indlcator. of activity Dea_dhng of referred to
realization realization -
activity
Establishment of a work group with the Mn']?r'“srt]ry;?]gré?]regre of
task to identify problems relating to the nninga 9y,
. : > . Ministry in charge of
implementation of administrative construction. transport an
22. | procedures in thareaof RES and . ; (ransport ¢ Established work group 2018. Measure nol2.
. e : infrastructure, Ministry in
consider the possibility of using )
. : charge of public
electronic services of the-E ) .
- . administration and local
administration portal
government
Data preparation for implementation of Government of the
23 NREAI_D based on t_he proposals_ a_r!d th R_e_publl_c of Serbia, Adopted NREAP 2020. Measures nal.-
analysis resultebtained from activities Ministry in charge of 13
no. 1- 21 mining and energy
Government of the
Development of draft regulation that R_e_pubh_c of Serbia, Amended regaions in the Continuous in
L : : Ministry in charge of areaof RES based on the | . : Measures ndl -
24. | changes the existing regulations in the line with other

areaof RES

mining and energy and
other ministries dependin

on the jurisdiction

results of comprehensive
analyses

activities

13.




3.3.3. The List of Projects in the Area of Renewable Energy Sources

Theareaof RES is characteristic due to the very diverse list of entities that implement individual
projects in this areaand thanks to which the national goals are realized.

Since private investors are usually the ones who implement individual projects, @mplet
information about individual projects (source of funds, status of project preparation, lacking of
planning and technical documentatieajpnotbe provided, as in the case of other sectors. For this
reason, only the largest projects are listed here. Tdjerity of projects listed in this chapter are
also listed in the chapters relatitaythe electricity sectorand thesectorof the district heating
according to the nature of each project eontribution of each project targetan the mentioned
sectos.

P.15.Project for the construction of new wind power plants at the territory of the Republic of
Serbia awarded with the temporary status of privileged producers with power upNtM500

The project includes construction of the follogiproduction facilities in the period 202D23:

1) Wind Farm Alibunar, by the end of February 2018, installed capacity dN\42 estimated
annual production of 108 GWh,;

2) Wind Farm Malibunar, by the end of April 2018, installed capacity¥8, estimated amual
production of 19.Z5Wh;

3) Wind Far te 1,Poy the dnd @f November 2018, installed capacity of M02
estimated annual production of 28GWh;

4) Wi nd Farioa by the and of November 2018, installed capacity of 1M\H
estimated annual prodtion of 2508 GWh;

5) Wi nd Hhlak, by the end of November 2018, installed capacity of 1986 estimated
annual production of 380GWh;

6) Wi nd F aavapby ke@eand of April 2019, installed capacity oM®/, estimated annual
production of 163..5Wh;

7) Wind Farm Kostolac, by the end of 2020, installed capacity d188 estimated annual
production of 1485Wh (this project is included in the Single project pipeline in the field of
energy, together with the solar power plant Petka in Kostolac, instajpegigaof 9.9MW,
estimated annual production of G3Wh. The Single project pipeline in the field of energy is a
list for whose formation the Office for European Integration of the Republic of Serbia was in
charge and which is formed according to the rapproved by the Government and it is
available at internet ddess: http://www.mre.gov.rs/doc/medjunarodisaradnja
[Revidirana20Jedinstven&20lista%20prioritetnih%20infrastrukturnil®20projekate/o2
Ou %200blasti%20energetike _srb.pHf

Total value of investments in construction of new wind power plants is estimated to about
706 million u and total annual p plaotd s cestimaien tofaboatm |
1,303GWh. The production from these plants should provide significartto I3FC of the
Republic of Serbia.

P.16.The project of transition to boilers on biomass

In order b realize the targets relating to biomass heating, in the preparation there are several
projects of introduction of biomass or use of geothermal energy as a fuel in heating plants, with
the expected total capacity of about M¥®/ and annual production of 2000 toe. Mentioned
targets will be realized through tlaetivitieswithin the project'Promotion of use of renewable
energy sources development of biomass markets well as through individual commercial
projects. Thus, the project belongs to the grofi projects for which the funds were allocated
within several rounds of bilateral negotiations between the Government of Germany and the
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Republic of Serbia. Information about specific projastspecified in more detail in chaptdr2
which is related to the field a@fistrict heating

Total investments in the realization of projects arem00! | i ommlliomd (i2r0 t he fir st
and 80milliond i n t he s e dhe mdlemeration ef)the pr@ectslis plannedtfer

period 20172021. Total estimated production ¢feat from biomass is about 243Wh

(21 thousand toe), which provides @jross final energy consumptiofithe Republic of Serbia.

P.17 EPSSprojects that are implemented based on the signed memorandums and agreements

During the implementation of the Program, the project of the reconstruction afdairdl’' hydro

power plants connected to the distribution nekweith a restoration of production at the designed

level will be continued HPP: Radaljska Banja, Vrelo, Turica
Kratovska Rek a, Ragka, Jel agni ca, Vul j e, Si
Gamzigrad) and the actities on the construction of two small hydro power plants at water
management facilities (SHPP Rovni édH P Rlijel. All listed projectsarefunded from EBRD

loan based on the Law on the Ratification of the Guarantee Agreement (EPS Project for Small
Hydropower Plants) between the Republic of Serbia and the European Bank for Reconstruction
and Development ("Official Gazette of the Republic of Serbildternational Agreements, no.

1/12).

Based on the concluded memorandums and agreements, the feadiliéycontinuation of the
implementatiorof the following initiated projects will banalysedn the next period:

1. ten cascade hydro power plants on the Ibar Rfvéroc at i on s : Bojanili,
Glavica, Cerje, Gradina, Bela Glava, Dobre Straneg Ma | a nwdth tbta &apacity of
120MW, annual production of 45GWh and total investment value of about 30 | | i on U,
based on the Law on Ratification of the Agreement between the Government of the Republic
of Serbia and the Republic of Italy anoperation in the field of energydfficial Gazette of
the Republic of SerbfaInternational Agreements, no. 7/12);

2. hydro power plant on the Velika Morava Riverl ocat i ons: Ljubil evo,
Mijatovac and Varvarin)with total capacity of 30 MW, annual production of 656Wh and
total investment value of about360i | | i on G4, based on the Agree

between PEElektroprivreda Srbijg Belgrade and RWE AG, Opernplatz 1, Essen, Germany
from 14.7.2010., and the MemorandufmUnderstanding on a strategic partnership between
PE "Elektroprivreda Srbije Belgrade and RWE AG, Opernplatz 1, Essen, Germany,
represented by RWE Innogy GmbH, Gildehofstrasse 1, Essen, GermanyriRidly Serbia
doo, Belgrade, rancuska 27, RWE Techngp GmbH, Huyssenallee 14, Essen, Germany,
approved by the conclusion of the Government 05 no-5858/20121 of 8.9. 2012.

The above mentioned projects will be implemented in accordance with the above mentioned acts
while the same are valid, i.entil the repeal, cancellation or termination of the same.

3.3.3.1 Other Projects in the Sector of RES

Apart from the mentioned projects for construction of wind and solar power plants in Kostolac,
several other projects relating to renewable energy resourcasxchmded in the Single project
pipeline in the field of energy:

1) The utilization of geothermal energy Bho g a projdct value is 2.fhi | | i tbertermiof
project realization has not yet been clearly defined;

2) Plant for combined heat and power plargttise communal waste as fuehabas- project
value is 30mi | | 1 the mtermlof project realization has not yet been clearly defined;

3) Promotion of renewable energy resourcesleveloping the biomass market in Serbia,
Component F project value is 2ni | | t tleertermiof project realization has not yet been
clearly defined;
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4) Biomass fired boiler house 2x1.BBN construction in the settlement Tivol in Rumproject
value is 1.6ni | | i the rermdof project realization has not yet been clearlydéfi

5) Biomass combined heat and power @ n tabac- projedt value is 1i | | i thoe nermiiof
project realization has not yet been clearly defined;

6) New biomass fired combined heat and power boiler house 4.0 MW construatiorirRie |
project value i® mi | | ithee mermlof project realization has not yet been clearly defined;

7) Enhancing of energy efficiency and usage of renewable energy sources in primary sehools an
public buildingsin the Cityof Kraljevo area project value is Ini | | itletermof project
realization has not yet been clearly defined

In addition to the listed renewable energy projects, the Ministry in charge of mining and energy,

in cooperation with the Standing Conference of Towns and Municipalities, arranged a part of the
information databaseSLAP databaseniww.slap.skgo.ory which has been in use since 2009,

and into which the proposals of projects relating to increasing energy efficiency and use of RES
in buildings that are undéine jurisdiction of local governments can be introduced. This database
encourages the management structure, as well as all employees in the public sector to propose
projects relating to their facilities, and which could contribute to the increased R&Sof

Proposed projectsnder the SLAP database provitthe Ministryaninsight into the extent and
nature of possible investments in the future. Also, the collected information will ethable
proposingof projects for further development and implementation to potential donors and
financiers.

Theimplementatiorof these projectssiin different stages, and reporting by aggregate effects of
these projects (since these are mostly smaller investmentsxdorpke, the introduction of
biomass as a fuel in hospitals or schools, that are spatially distributed by local governments) will
be a part of the report on the implementationNaftional Renewable Energy Action Plan
(hereinafter referred to as: NREAP)
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3.4. Sector of QOil

Achieving the strategic objectives in the area of oil sector is realized by implementation of

measures and projects, which are defined in the way to provide accomplishment of one or several

envisaged goals by the Energy Development Strate@gufia to 2025 with projections to 2030.

These complex measures involve regulatory, organizational, technical, technological and other

activities, as well as capital investment projects. The adopted strategic objectives for oil sector are:

- Providing thesecurity of supply of the domestic market in petroleum products which quality
corresponds to the highest EU standards;

- Reducing the import dependence;

- Providing new routes for crude oil supply.

The degree of certain strategic objectiveaplementaton will be monitore by indicators

presented iTable36.

3.4.1. Measures for Oil Sector
Measures defined for oil sector that are primarily directed towards to provision of the strategic
objectivegimplementation are:

1. The harmonization of national legislative framework with the EUAcquis and the EC
regulation. A set of activities that follows this measure are referring to the adoption of new or
adjustment of existing laws and regulations to the EU directives and recalatioas, as well
as to the decisions and recommendations of the Energy ComniLetite 87) [43].

2. Measures inoil subsector- exploration and production:
1 Increase of resource base and production

1 Realization ofplanned oil productionT@able39) by increase of oil reservoir recovery and
using the measures for lowering the production decline

1 Exploitation of unconventional oil resourcesil shale
A set ofactivitiesthat follows these masures is presentedTiable38.
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Table 36: Indicators for monitoring the effects of measure and project implementation in oil sector

.| Target/
Value in calculated
Strategic goal Indicator Description The method of calculating 2016 value in 2023
Indicates the availability of
i produced reserves at certair| _ : :
Reservgﬂo _ values of annual oil R/P —p_roduce_d reserves (mill. @inual oll 14.%0 16.47
production ratid R . | production (mil.tyear)
production; it is expressed i
years.
Depth of refining %) = Depth of refining
(t)/Total input* (t)
. . Depth of refining (t) = total input*(tjosses (t
Indicates the increase Of .| - own consumption (&) residual fuel oil (t) 5 92%
o crude olil refining depth; it is _ ) ) 84.89% .
supply of domestic semiproducts that are going to refinin
market with Advance in crude (without natural gas) and hydrogen (obtair
petroleum producty oil refining? from a refinel natural gas at a refinery)
of thfqtl:]ah:]y tEat ¢ White derivatives %) = White derivatives *
E]Sestsan dearéz ©s Indicates the increase of | (t)/Total input (t)
"white derivativé _| * White derivatives include: LPG, propylen -+, 100, | 82-8%0
production; it is expressed ir gasoline, (aviation gasolingjet fuel, all gag in 2020
percentages. oils, primary gasoline, aromatics (benze
toluene)
Dayst,)l(_)fh_ h Indicates the dynamics of
estad Ishing t E establishing thenandatory Days of establishing the mandatosyocksof
mfan gtor_?stozl S | stocks of crude oil and crude oil and petroleum products= Stored| 13 61
0 crul eoifan petroleum productst is reservegt)/Needed reserves [6)1)
petroleum expressed in days.
productyrelated



http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119
http://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32009L0119

Value

in

Target /

. . _ . calculated
Strategic goal Indicator Description The method of calculating 2016 value in 2023
to establishing
minimum stocks
equivalent to at
least 61 days of
consumption)
Indicates the availability of
. i produced reserves at certair _ . .
Reduction of Reservedo values of annual oil R/P =produced reserves (mill. &inualoil 1430 16.47

import dependency

production ratid

production; it is expressed in
years.

production (mil.t/year)

1) Energy indicator of sustainable developmetdnomic dimension, source: Energy Indicators for Sustainable Development: Guidelines and

Methodologies, International Atomic Energy Agency, United Nations Department of Economic and Social Affairs, Intdriaiergy Agency,
Eurostat and European Environment Agency, 20Q0Bttp://www.unosd.org/content/documents/1237Publ1222 %20F|1SD.pdf Data source:
Petroleum industry of Skia (NIS)
Note: The value of reserves in this indicator is variable parameter due to many factors such as discovery of new eggdicatics) of new
technologies, as well as changes in economic conditions.

2) Energy indicator of sustainable developtreronomic dimension, source: NIS

3) Energy indicator of sustainable developmecdnomic dimension, defined in accordance with the Energy Indicators for Sustainable Development:
Guidelines and Methodologies, International Atomic Energy Agency, Unitedrisalepartment of Economic and Social Affairs, International Energy

Agency, Eurostat and European Environment Agency, 20686://www.unosd.org/content/documents/1237Pu21 22b%20EISD.pdf Data Source:
Public Enterprise Transnafta, Directorate for Commodity Reserves and Ministry of Mining and Energy.
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Table 37: Activities for harmonization of national legislative framework with the EU Acquis and EC regulations

Activity

EU/EC regulation for
alignment

Deadline

Responsible institutions

Adoption of Action Plan to align with Acquis on minimu
stocks of crude oil and/or petroleum products

Directive 119/2009/EC

at the drafting stage

Adoption of Rulebook on deadlines, content and manne
submittingdata on purchase and sale of oil, oil derivatiy
biofuels and compressed natural gas, and data on the pri
petroleum products and biofuels with and without excise t
and taxes

Council Decision 99/28&C
and Council Regulation
2964/95

Quarter 2- 2017

Adoption of Regulation on a program of measures to put
mandatory stocks of oil and oil derivatives at the market w
security of energy supply is threatenddrisis Plan

Directive 119/2009/EC

Quarter 2- 2017

Ministry in charge of
mining and aeergy
(Department of oil and gas
and Department of geology
and mining), Directorate of
energy reserves as an enti
of theMinistry in charge of
mining and energy

Transposition of Directive94/22/EC in accordance wil

Ministry in charge of
mining and energy

involved in petroleum exploration and production

articles 2622.

second revised National Program for the Adoption of| Directive 94/22/EC Quarter 4 2018 (Department of oil and gas
Acquis (NPAA), adopted in November 2016 and Department of geology
andmining)
Ministry in charge of
. : : I mining and energy
Adoption of Rulebook onbusiness reportinfor companieg Directive 2013/30/EU, Quarter 4 2018 (Department of oil and gas

and Department ajeology
and mining)

Analysis of the Law on Mining and Geological Research
basis for tansposing the Directive 94/ in accordanc
with the second revised National Program for the Adoptig
the Acquis (NPAA), adopted in November 2016

Directive 9422/EC

20172018 period

Ministry in charge of
mining and energy
(Department of geology an
mining)




Activity

EU/EC regulation for
alignment

Deadline

Responsible institutions

Adoption of secondary legislation of the Law on Mining &
Geological Research for regulating issues related to
disposal and management of mining wastd the conditiong
criteria and procedures for issuing permits for wd
management

Directive 2006/21/EC

at the drafting stage

Ministry in charge of
mining and energy

Establishing or strengthening the institutional :
administrative capacities foegulation implementation and fi
implementing the public tender for issuing and use of
authorization for prospection and production of hydrocarb

20192021 period

Ministry in charge of
mining and energy
(Department of geology an
mining)

Establisling or strengthening the institutional structure :
administrative capacities in order to monitolfilment of the
obligations for submission the circumstances of each n
accident in which are involved companies registered if
territory for petrolem exploration and/or exploitation, and
their own or through subsidiaries are performing offsh
petroleum exploratioonr exploitation activities outside the E
territory

20192021 period

Ministry in charge of
mining and energy
(Department ofjeology and
mining)

Realization of the planned dynamics of gradually increa
the quantity of mandatorstocks of crude oil and/or petroley
products

Directivel 1 9 / 2 0db 9
maintaining the minimum
stocks of crude oil and/or
petroleum productéof 90
days of average net daily
import or 61 days of averag
daily inland consumption,
whichever of the two

guantities is greater)

2021:12/31/2022

Directorate of energy
reserves as an entity of the
Ministry in charge of
mining and energy
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EU/EC regulation for

Activity ) Deadline Responsible institutions
alignment
Including in electronic services the procedure for issl M!n!stryln charge Of.
. . o mining and energyOffice
energy permits for construction of facilities for petrole f Inf ion Technol
roducts production, oil and petroleum product pipel of Information Technology
P ’ - In 2018 and Electronic

storage failities for oil, derivatives, biofuels, compress
natural gas and liquefied natural gas of more than 4nn
volume

Administration Chamber of]
Commercend Industry
of Serbia
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Table 38: Activities in oil subsector- exploration and production

- . Responsible

Measure Activity Deadline entity/institution

The continuatiorof geological exploration for oil isoutheastermart of| 20172020/2021

the Pannonian basin in Serbia period

The requests for continuation géological exploration for oil irsouth | 2020/20212023

easterrpart of the Pannonian basin in Serbia period
Increase of resource base & . : . . . . Petroleum industr

: Projects ofgeological exploration workin Bosnia and Herzegovina aj 201+2023 , 1

production ) . . i of Serbia (NIS)

at the licensed blocks in Hungary and Romania period

Completion of"Study of the regional geological modmtd estimate o .

. . , . Until 2018

future prospects on oil and gas in Pannonian Basin

Investments in concessionary rights abroad 20172023period
Realization of planned o| Investments in geologicaéchnical measures 20172023period
productionby increase of oi Drilling of development wells 20172023period

reservoir recovery and

using the measures f( Application of enhanced oil recovery methods ¢@@ection) 20172023 period NIS
lowering the productior . ] ] ] . ,
decline Application ofoil productionstimulationmethods 20172023 period
Ministry in charge
Exploitation of of economy and

unconventional oil resources
oil shale

Reorganization ofPublic enterprise for underground caahing -
Resavica "Aleksinac miné

Ministry in charge
of mining and
energy




Crude oil production plan for 2012023 period is given iTable 39 [44]. It involves planned
production at the currently active exploitation fields: Jermenovci, Lokve, Janosik, Velika Greda
south, Elemir, Zrenjanin, Zrenjanin north, Itebej, Boka, Rusanda, Mimgjl8rpska Crnja,
Vojvoda Stepa, Turija North, oka, Kikinda Varg, Kikinda Varg south, KikindaVarg nor t h,
Majdan, Mokrin, Cantavir, Kelebij@ali, Velebit, Sirakovo, Bradaradlaljurevac and Kasidol,

as well as the planned production from discoveoed fields: KiRksandal a w¢
northeast, Kikinda east, Vrbica, Podlokanj, Crna bara south, |Kusjad Obili evo.

Table 39: Oil production plan for 2017-2023 period

Planned oil production* (t)

2017. 2018. 2019. |2020. |2021. ([2022. |2023.
858,051 | 762,028| 669,482( 627,030 589,455( 565,329| 533,700

*Note: The planned crude oil production from exploitation fields is defined on the basis of active
approvals, and planned production from discovered fields is based at the asstanptions on
the expected crude olil price in the future period.

In the territory of the Republic of Serbia, NIS company is carrying out oil geological exploration

in seven approved exploration areas: in the one approved exploration area south of Sava and
Danube river by 12/31/2019 and in six approved exploration areas in Vojvodina by 12/32/2020.
According to provisions of the Law on Mining and Geological Resed@fii¢ial Gazette of the
Republic of Serbia”, nal012015) and Law on Defense'Qfficial Gazette of the Republic of
Serbia”, n0116/2007, 88/2009, 882009 - sec. law 1042009 - sec. lawand 10/2015), NIS will

apply for continuation of the oil geological exploration for a period of 5 years (exploratory periods

3 + 2 years).

Future projects ofeological exploration will determine geological, geophysical, geochemical,
laboratory and other necessary methods to be applied at prospect locations for discovering the oil
reservoirs.

Project development plans, implementation of geological exploratoksvand other obligations
imposed by law is given ifable40 [44].

Table 40: Projects of oil geological explorations

No | Title 201712018|2019|2020|2021|2022|2023|2024]|2025

Geological exploration projects the exploratory area of northern Banat

Project development X | X X
Obtaining the approval for project

1 . . X X
continuation
Project implementation XX | X[ X[ X[ X]|X]|X]X
Annual/final reports on projects X | X | X [XIX| X | X | XIX]| X |XIX
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No [Title 2017|2018|2019|2020|2021(2022(2023(2024(2025
Geological exploration projects the exploratory area of middle Banat
Project development X | X X
obtaining the approval for project

2 : , X X
continuation
Project implementation X X[ X[ X[X]|X]|X]X]X
annual/final reports on projects X | X | X [XIX] X | X [XIX] X |XIX
Geological exploration projects the exploratory areaf southern Banat
Project development X | X X
obtaining the approval for project

3 : : X X
continuation
Project implementation X[ X | X X[ X | X|X]|X]|X
annual/final reports on projects X | X | X [XIX] X | X [XIX] X |XIX
Geological exploration projectst he expl orat ory area of
Project development X | X X
obtaining the approval for project

4 ) : X X
continuation
Project implementation X[ X | X X[ X | X|X]|X]|X
annual/final reports on projects X | X | X [XIX] X | X [XIX] X |XIX
Geologicalexploration projectat t he expl oratory area
Project development X | X X
obtaining the approval for project

5 ) : X X
continuation
Project implementation X[ X | XX [ X | X|X]|X]|X
annual/final reports on projects X | X | X [XIX] X | X [XIX] X |XIX
Geological exploration projects the exploratory area of Srem
Project development X | X X
obtaining the approval for project

6 ) . X X
continuation
Project implementation X X[ X[ X[X]|X]|X]X]|X
annual/final reports on projects X | X | X [XIX] X | X [XIX] X |XIX
Geological exploration projects the exploratory area south of Sava and Danube rive

- Project development X | X X | X
obtaining the approval for project X X
continuation

114



No [Title 2017|2018|2019|2020|2021(2022(2023(2024(2025
Project implementation X[ X | X[ X ]| X | X[ X]X
annual/final reports on projects X | X IXIX[ X | X | XIX[ X |XIX

By 2020, at the approved exploration areas for carrying out the oil geological exploration will be
implemented planned 3D seismic surveys, followed by seismic and geological interpretation for
thepurpose of allocation of sites for exploration drilling.

The planned number of exploratory wells that will be drilled in the territory of Serbia for 2017
2023 period is given imable 41 [44]. Number of wells is given on the basis of the current
geological exploration projects for the period fr@6il7 to 2020. The drilling plan for 202D23
period is given according to the results achieved so far, and it will be defined by new projects.

Table 41: Number of planned exploratory wells*

Year 2017 2018 2019 2020 2021 2022 2023
Number of wells 7 8 7 8 10 11 14
*Note: Number of planned exploratory wells is basedhe current assumptiomnd the expected
crude oil price in the future period.

NIS;j projects of geological exploration works in Bosnia and Herzegovina and at the licensed
blocks in Hungary and Romania refers to:
- The results of hydrocarbon exploration in the territory of the Serbian Republic in Bosnia and

Herzegovina that are carried toby "JadrarNaftaga$ (daughter company of NIS and
Neftegazinkor) will define the dynamics of future exploration and production in this region.

- In Romania, NIS has started geological exploration activities at the six licensed blocks.

- In Hungary, NIS Bhs started in cooperation with the Austrian RAG company geological
exploration activities at two licensed blocks.

The completion of Study of the regional geological model and estimate of future prospects on oil
and gas in Pannonian Basiwith aim of anaysis and interpretation of geological data collected
at territory of Serbia, Hungary, Romania and Bosnia and Herzegovina for geotogasllingof

the Pannonian Basin and selecting the most prospected sites for futgeelogical exploration,

is planred for the end of 2017.

Plan of drilling wells at active exploitation fields for 202@23 period is given iffable42 [44].
The values ofaservedo-production ratiqR/P) for20172023 period are presentedTiable43
[44].

Table 42: Planned drilling projects in active explotation fields for 20172023 period

Year 2017 2018 |[2019 |2020 |2021 |2022 |2023
Number of wells 30 20 20 20 20 20 20
Table 43. Reservesto-production ratio values
Year 2017 2018 |[2019 |2020 |2021 |2022 |2023
R/P (years) 149 |15.75 (1679 |16.8 |16.87 |16.%5 | 16.47

3. Measures inoil subsector- refining

1 Continuing the modernization of the oil refineryRra n | e v o
A set of activities that follows thisieasure is presentedTable44.
4. Measures inoil subsector- transportation
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1 Construction othe First facility ofpetroleum product pipelingystem

1 The development of international cooperation for connecting thapeline systems, as
well asproduct pipeline systems
A set of activities that follows theseeamsures is presentedTiable45.
5. Measures in oil subsector sales
1 Provision ofmandatorystocks of crude oil andetroleum productaccording to Directive
119/2009/EC.
A set of activities that follows thimeasure is presentedTiable46
6. Measures for improving the energy efficiency
In Table47 are given measures and activities of NESergy efficiency action plan for 20144].
NIS companys Energy efficiency action plan is done on an annual basis.
Since 2008, oil refinery if® a n | leay been included in a program of comparative analysis of
refinery key performance indicators according'&lomori methodology, where the vauof

energy intensity indexX' Ell") is monitored. The estimated Ell value after implementatiéDeép
refining" project is presented in the review of mentioned prdietit

7. Environmental protection measures

The environmental protection measures and activities for harmonization pbpd&ationsvith
legislation of the Republic of Serbia and the EU legislation by 2025 are presensddaa8 [44].

The projects and activitsefor environmental protection in Transnafta Public Enterprise for-2016
2023 period are given ihable49[45].

The emission of harmful substances into the air, the amount of wastewasts, chemicals, soil
pollution and accidents, that are a source of environmental pollution, with measures taken for
environmental protection that are presented by NIS on an annighaiide shown in the Report

on Prograrys Strategic Environmental Asssmenfior 20172023 period.
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Table 44: Activities in oil subsector- refining

Measure Activity Deadline Responsible entity

The continuation of o0i] The second phase of modernization of the refine® an |
refinery modernization i for improving production and increasing the energy efficie 20172019 period | NIS
Panl|l evo of refining and processing plants

Table 45: Activities in oil subsector- transportation

Measure Activity Deadline Responsible entity
Construction of the FirgConst r uc tevooSmederévedetoom | Endof 2020 Public enterprise Transnafta
facility of petroleum produc _ ] _ _ _
pipelinesystem Constructiorof P a evb- Novi Sadsection Endof 2022 Public enterprise Transnafta
The development 0 o o
international cooperation fq o o _ _ Ministry in charge of mining
connecting the oil pipelin{ Agreements with interested parties in the region and wide| Endof 2022 and energyand Public
systems, as well aproduct enterprise Transnafta

pipeline systems




Table 46: Activities in oil subsector- sales

Measure Activity Deadline Responsible entity
Supply of crude oil angetroleum products Endof 2022 Ministry in charge of mining
and energy
Ministry in charge of mining
The  establishment  of Changing the legal regulations In 2017 and energ_yandMlnlstry in
chargeof finances
mandatory stocks of crude
oil and/or petroleum Ministry in charge of mining
products and energyRepublic
Provision of new storageapacities Endof 2022 Directorate for Commodity

Reservesind PE Transnafta
(storages under public
ownership)
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Table 47: NIS j Energy Efficiency Action Plan for 2017

Activit _ .
Name of NIS Block Y Type of energy 5:5:%’3 Unit CR:gs[;]savmgs [00
Exploration and Reactive power compensation Electricity - - 2,908
production

Balancing, repair, replacement of pumpi Electricity 2771 000 kWh 23397

units, working in lower tariff ' '

Reducing the energy consumption and c{ Electricity

for heating tanks and installation of ener 8.462 000 kWh 24,706

efficient equipment, the transition fro ’ '

diesel generatorsto TS

Modernization of lighting Electricity 117 000 kWh 869
Refining Reducing electricity consumption k

installing the heat exchangers, by chang g .y, 13,100 | 000 kWh | 88,065

dimensions of the steam lines and by ot

operational activities

Investment measures for energy efficien ry, i+ heating 77,428 | Geal 325,707

increasing

Organizational and technical District heating 19,961 Gecal 92,457

Investment measures for energy efficier Fuels 25 447 toe 622.752

increasing

Organizationalnd technical Fuels 3,400 toe 80,192
Energy Inst_allatlon of more energgfficient Electricity 940 000 KWh 5 800

equipment




Name of NISBlock | ciVItY Type of energy E:j%; Unit ggsé]savmgs (00
Automation and modernization of plant | Electricity 2,427 000 kWh 17,212
Reconstruction of a plajstsegment District heating 87 Geal 803
Automation and modernization of plant | Fuels 668 toe 20,215

Sales Purchase of new vehicles Fuels 62 toe 8,818

Businesentres Modernization of air conditioning Electricity 300 000 kWh 2,400
Modernization of air conditioning District heating 1,500 Gecal 10,800

Plant

for productionof "JazaK | Modernization of lighting Electricity 15 000 kWh 81

drinking water

Table 48: The environmental protection activities for harmonization of NIS operations with legislation of theRepublic of Serbia and the EU by

2025
Name of NIS o Investments . Responsible
Activit . Deadline .
block y (Million USD) entity
Refining Block
1 Reclamatlon and separation of oiled and atmospheric sewag 0.05 20172025 NIS
system inP a n | a@ refnery
> Pro_jec_t for washing the ejectsigas at 2200 (reducing SO 1,06 20172025 NIS
emission)
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Name of NIS o Investments . Responsible
Activit . Deadline .
block y (Million USD) entity
3 Installation of separator at SLOP line 1,06 20172025 NIS
4 Reconstruction of dispatchebjects inP a n | ad reftnery 0,02 20172025 NIS
5 CEMS at S5000 0,17 20172025 NIS
6 Reconstruction of system for gas detection and fire protectiot 0.44 20172025 NIS
furnaces
Reconstruction of FB®805 tank 0,41 20172025 NIS
Reconstruction of FA109 tank 0,20 20172025 NIS
Amine gas treatingvith DA-21071I at the atmospheric ,
9 distillation plant accating to IED directive 2010/7&U 2,10 20172025 NIS
10 Installlng the "Low NOX" burners for reducing emissias 278 20172025 NIS
processing furnace
11 Rediresting of offgas from S5000 to the gas flare 0,10 20172025 NIS
12 Construction of a closed sampling system in production 0,22 20172025 NIS
13 Reconstrgctlon and modernization of the@ n | refimeoy portat 0.03 20172025 NIS
Danube river
Modernization of instllations for bitumen loadinghloading at
14 filling statlons/rallvx_/ay fllllng stationsincineration of waste gase 0.87 20172025 NIS
from the tank and installation of radar mixers and temperatur
probes at tanks
Adaptation ofnatural gas heating system at th@3®0, S9950 ,
15 and natiral gas flow regulation at tH&29900 0,01 20172025 NIS
Construction of new platforms and rehabilitation of existing
16 platformsin P a n | amd/Novi Sad refinerie®r increasing 0,38 20172025 NIS

employeegsafety
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Name of NIS o Investments . Responsible
Activit . Deadline .
block y (Million USD) entity
17 ,;cr)rlagglng a location focontractors according to the plan for 0,01 20172025 NIS
18 Flue gas exhale for furnace B#52 1,00 20172025 NIS
19 Reconstruction of the VME system 0,50 20172025 NIS
20 EC filter istallationat the smoke channel of the FCC plant 4,00 20172025 NIS
Reconstruction for harmonization accordingdairements of ,
21 "VOC" Directive 1994/6 #C and 2009/126 /EC 0,68 20172025 NIS
Energy Block
22 Geothermal energy projects 0,21 20172025 NIS
23 mg thermal power plasiteating plant projedh P a avb- part of 706 20172025 NIS
24 The construction of cogeneration plants 15,61 20172025 NIS
25 Projects of compressed natural gas (CNG) 2,27 20172025 NIS
26 Projects of heating system reconstruction in the Novi Sad Ref 0,67 20172025 NIS
27 Adaptation of condensate recovery system 0,24 20172025 NIS
Exploration and Production Block
28 Environmental protection projects 10,27 201+2025 NIS
Sales block
Investment in technical and technological measures that have
29 taken in the part of the system for handling and storing gasoli 6.02 20172025 NIS

accordance with the requirements of VO@ective 1994/63/E(C

and 2009/12&C




Name of NIS o Investments . Responsible
Activit . Deadline .
block y (Million USD) entity
Installation of separators, piezometers and flow meters for
30 wastewater wittaccompanying project documentation at SSG 0,92 20172025 NIS
storages
Remediation of water intake by filter installation, reconstruc
31 of sewer and facilities for waste water treatmenthe Novi Sad 0,40 20172025 NIS
Refinery
32 Reconstruction and upgrading"SND NS"sewage system 0,28 20172025 NIS
Oilfield Services Block
33 Procurement and installation of wastewater measuring devicy 0,12 20172025 NIS
34 Construction _of sewage systeNAFTAGAS Oilfield Services 0.10 20172025 NIS
Block, Sangaj
Construction and equipping of storages for disposal of haza
35 and nonrhazardous waste (equipment for manipulation 0,15 20172025 NIS
measurement of waste, absorbents, bundwalls)
36 Construction of 3 newanks for mudvaste disposal 2,98 20172025 NIS
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Table 49: Projects and activities for environmental protection in PE Transnafta for 20162023 period
. - - Investments (million . Responsible
No. ProjectActivity Description RSD) Deadline entity
1 Report on security and Identification of hazards and review of th 5 20162023period | PETransnafta
accident protection plan possible accident situation development
Crude oil terminal the analysis of consequences and
prevention measures
2 Report on scurity and Identification of hazards and review of th 5 20162023 period | PE Transnafta
accident protection planoil | Possible accident situation development
product storages in Refinery| the analysis of consequences and
prevention measures
3 Environmental impact - Environmental protection measures 1 20162023 period PE Transnafta
assessment with accident | - Description of possible significant effec
protection plan fofLedinci" | of fuel storage on the environment
fuel storage
4 Environmentaimpact - Environmental protection measures 3 20162023 period PE Transnafta

assessment with acciden;
protection plan forK n ¥, |
"Umac bazaand"Jeminska

Stend storages

- Description of possible significant effec
storage of fuel on the environment
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No.

ProjectActivity

Description

Investments (million
RSD)

Deadline

Responsible
entity

Environmental monitoring at
the PE Transnafta facilities

- Air monitoring/air immissions and
emissions total hydrocarbons BTX, NO
and CO)

- Surface water monitoring for the
presence of hydrocarbons of petroleum
origin

- Groundwater monitoring for thegsence
of hydrocarbons of petroleum origin

- Monitoring of the water at the exit of oil
water separatorhydrocarbons CHT40

- Soil quality

- Level of noise and vibration

- The groundwater level

20162023 period

PE Transnafta

Remedial measurés the
event of
contaminatiordccident

- The state of the environment at the site
after contamination Exploring operations
- The amount and concentration of
hazardous substances at the site and
environmental impact

- The projecis solution for remediatio

- Control measures

21

20162023 period

PE Transnafta

Pollution preventive
measures at the PE
Transnafta facilities

- Engagement of authorized company fo
pollution preventiorconstructing the
protective dams on watercourses

- Provision ofadsorbents and protective
equipment

- Provision of polyethylene film for the
safe disposal of contaminated waste

- Selective separation of waste and safe
storage

12

20162023 period

PE Transnafta
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pollution prevention caused
by an accident "Ledinci'
storage

collection ofspilled fuel from the water
and concrete surfaces

- The use of means for decommissioning
and dismantling of hydrocarbon from the
watersurfaces

- Collection of spilled fuel from the tank,
catchment tanks and manholes

- Cleaningthe separators

- Remediation of contaminated soil and

permanent disposal of hazardous waste
- Terrainreclamation

- Construction of piezometers for

groundwater monitoring

. - . Investments (million . Responsible
No. ProjectActivity Description RSD) ( Deadline entitF;/
8 Measures and activities for | - Construction of the collectingnanholes 40 20162023 period PE Transnafta
pollution prevention caused | - Extraction of oil from soil and water
by an accident Terminal and| usingthe vacuumpump
pipeline system - Remediation of containated soil and
water
- Terrainreclamation
- Construction of piezometers
9 Measures and activities for | - Construction of the collectingnanholes - 20162023 period PE Transnafta
pollution prevention caused | - Pumping the derivative from soil and
by an accidenipetroleum water by vacuum pumps
product pipeline - Remediation otontaminated soil and
water and permanent waste disposal
- Terrainreclamation
- Construction of piezometers
10 Measures and activities for | - Setting upabsorbent booms and 15 20162023 period PE Transnafta
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. - - Investments (million . Responsible
No. ProjectActivity Description RSD) ( Deadline entitF;/
11 Measures and activities for | - Setting up absorbent booms and - 20162023. period | PETransnafta
pollution preventon caused | collection ofspilled fuel from the water
by an accidentK n T, | and concrete surfaces
"Umac bazdand"Jeminska | - The use of means for decommissioning
Stend storages and dismantling of hydrocarbon frattme
water surfaces
- Collection of spilled fuel from the tank,
catchment tanks and manholes
- Cleaning the separators
- Remediation of contaminated soil and
permanent disposal of hazardous waste
- Terrain reclamation
- Construction of piezometers for
grourdwater monitoring
12 Disposal of hazardous and | - Examination of waste and det&ining 15 20162023 period PE Transnafta

nonrhazardous waste at the
PE Transnafta facilities

the wastendexnumber

- Procurement of containers and barrels
selective sepation and collection of wast
- Adaptation of the temporastorages for
waste collection afransnaftg locations

- Wastelabellingand waste list managing
- Disposal of hazardous and nbazardous
waste

- Developing and updating the waste
managemerylans




No.

ProjectActivity

Description

Investments (million

RSD)

Deadline

Responsible
entity

13

Waste water collection and
treatment, regularity control
of facilities for collection,
drainage and waste water
treatment

- Collectionof wastewater

- Monitoring thewater tightness

10

20162023. period

PE Transnafta

12¢




3.4.2. The Projects in Oil Sector

3.4.2.1 Projects in Oil

Refining Subsector

P.18.Strategic projectDeep refining [44]

Table 50: Basic characteristics of the project

Technical
characteristics
project description

an|

The effects of realization based
available documentation

The valueof the project]
and funding source

Implementation of
delayed coking
technology as a secor
phase of di refinery
modernization in
P a avb

This project will enable an increase in
depth of refining (at 9%) and increase
production of white derivativgso 85.8/%),
with improvement of refining proceg
efficiency, increasing the plgst
availability and maximizing the level ¢
energy costoptimization.

Realization of the project will ensurg
implementation of the  Directiv
1999/32/EC in the part of the ment of
sulfur in heating oil, .e. harmonization
with the EU legislation in the field ¢
environmental protection.

Due realization of the project and oth
measures that are planned to

I mpl emented i n edaq,
energy intensity index"Ell", defined on
the basis of théSolomori methodology)
will be almost equal to the refineries
world that use Ell as a reference index.

According to macroeconomic indicatd
used for the project calculation, t
expected average increase in profit bef
interest, income taxes, depreciation {
amortization (i.e. EBITDA) for the perio
after the beginning of the project $87

million per year.

$330 million without
VAT

(NISj own funds)




Table 51. State of the project

Project

Project preparation status

Lacking planning and technic
documentation

Deep refining

Feasibility study of the project is done during 2013 and ZDree technological solutior
were considered in the study with aimio€reasing the depth of refining, and delay
coking technology (DCU) has proven to be an optimal solution. In 2015;cthkeact
between CB&l company and NIS for development of base and extendgul tyast' Deep
refining' (BDP/FEED) has been signed. Ihg 2015, CB&I has developed a concept
study of the project and submitted a base project (BDP). In 2016, B&88tompleted th
activities on the development of the expanded base project for the construction of m
auxiliary facilities.A tender pocedure has been conducted and CB&I has been select
the implementation of EPCM projgstphase. The project has twork packages WP1
- construction of DCU and ancillary facilities, WPPodernization and reconstruction
existing facilities dug¢o changes in the refingsyoperating mode.

Obtaining the missing license

Table 52: Dynamics for realization of activities in the period of Progranis implementation

Project"Deep refining

Responsible entity 2017 | 2018 |2019 | 2020

2021 | 2022 | 2023

Construction of DCU and ancillary facilities n

Modernization and

mode

reconstruction of existi
facilities dueto changes in the refingsyoperating NIS

11
11

Testing of newefining possibilities X
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3.4.2.2 The Projects in the Oil SubsectoiTransportation

P.19.Project"Construction of the First facility gfetroleum product pipelingystent

The objective ofPetroleum product pipeline systeronstruction in Serbia is provision of an
economical, efficient and environmentally friendly modérahsportation opetroleum produst
that are produced in the oil refineR/a n |. & vepresents a project of national and strategic
importance since itignificantly contributes to supply secwyi45].

From an economic point of view, transportpetroleum product by pipelirie the most efficient

way in terms of the amount of operational expenses, minimum losses during transport and it is
consi der edn-time type of Arangportation regarding accuracy and reliability of
transportation dynamics.

From the socioeconomicpoint of view, petroleun producttransportation by pipelines can
contribute to the reduction of traffic congestion, and to reduction of external costs which are
compensated from the budget (numerous traffic accidents, environmental pollution, abrasion and
damage of roads). Indict social benefit, by using this type of oil product transportation in
comparison to other ones, is lower energy consumption

From an environmental and safety point of view, the petrolproduct pipelinesystem is the

safest type of product transportatiwith theleast adverse impaoh theenvironmen{the lowest
emissions of carbon dioxide, nitrogen oxides, and volatile organic compounds, without noise) and
at least accidents resulting in death or serious injury.

The other advantages of petroleymoduct pipelinesystem are: great transportation capacity,
shorter route since the pipes can be laid in the water also, it occupies small area and very important
issueis the possibility of crosborder regional connectivity that is supported The Enegy
Community Treaty of Southeast Europe.
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Table 53: Basic characteristics of the project’ Construction of the First facility of petroleum product pipeline system

Technical
characteristics

Description

The effects of implementatio
on the basis of availab
documentation

The value of the projec
and funding source

The length of Firs
facility of petroleum
product pipeline is:
26.9 km +90.3km 3
117.2 km. It has thre
terminals  (shipping
terminal in Pan |,
receiving terminals ir
Smederevo and No
Sad)

Construction of the First Facility of the Products Pipe
System is envisaged in three phases: construction of the pr¢
pipeline connecting oil refinery iR a n | withh the existing
storage tanks in Smederevo and Novi Sad; construction of
storage tanks inP a n| end oSmederevo and providif
conditions for further transpor
It goes from terminal if® a n | i twapdirections: to tb south
(Smederevo) and to the north  (Novi  Sad)
The southern direction starts wiha n |-Smederevo sectior]
i.e. from shipping terminal within the oil refinery Pha n |,

along theP a n |-Koviroroad to the receiving terminal

Smederevo, which is located next to the existing; Ni&age.

The nortlern direction starts by a n |-Movi iGad produc
pipeline route that is in a zone of existing pipeline route (for
Yugoslays oil pipeline) and it connects to the receiv
terminal, at the location near the oil refinery in Novi Sad.

Increasing the oil erivative
supply security
More costeffective mode of
transportation at a price low
than the current 4.7 EURfor
marine transport and up to
EUR/t for road transpori
The energy consumption p
ton of transported petroleu
products will be significatly
reduced and thereby increasi
efficiency by about 6%.
Preservation of  transpo
infrastructure at the previoy
routes of supply,
Environmental pollution
reduction and consequent
decreasing the impact on t
population's health an
reducing the hdtn care costs.

30 million euros|
according to the
preliminary project

design, but it should b
much lower with
application of  more
rational technologica
solutions;

PE Transnafta.




Table 54: Status of project

Project Status ofproject preparation

Lacking planning and technic
documentation

First facility of petroleum
product pipeline syster

construction
completed.

Complete planning documentation is dombg Feasibility Study with the Basic Desi
and the Environmental Impact Assessnfgintdy for Construction of the First Facility
the Products Pipeline Systeil® & n |-@mederevo an® a n |-Novi &ad sections) ar

The implementation project ar
Project for construction perm
for P a n |-@mederevo sectio
The implementatioproject and
Project for construction perm
for P a n |-Movi Gad sectior
Tender documentation for
construction.

Table 55: Dynamics for realization of activities in the period of Progranjs implementation

Project - . Responsible | 5417 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
"First facility of petroleum product pipeline system construction entity

The mplementaporprolect and Project for construction permit Ba n |- PE Transnafta .

Smederevo section

Resolving property and legal affafrso r P -&mdderexvasection PE Transnafta X

Preparation of tender documentation PE Transnafta n

Construction PE Transnafta n n

The implementatioproject and Project for construction permit Ba n |- { PE Transnafta «

Novi Sad section

Resolving property and legal affafrso r P -&mdderewvasection PE Transnafta X

Preparation of tender documentation

PE Transnafta

11

Construction

PE Transnafta

11
11
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3.4.2.3 Projects in Oil Subsector- Sales

P.20.Project"Establishing the mandatory stoakscrude oil and/or petroleum produtts

In the Republic of Serbia, establishmentnide oil and/or petroleum producandatory stocks

(MS) is planned for 20112/31/2022 period, starting from stocks in 2015 that were corresponded

to 9.5 days of 61 days avera@ daily inland consumptio46], [47] MS will be determined for

each year in the mentioned period, based on data from the previous year in an amount of 90 days
of average net daily import or 61 days of average daily inland consumption, whichever of the two
guantities is greater. Alsdyé structure of mandatory reserves will be determined for each year,
where it involves petroleum products whose common share expressed in units of oil equivalent is
equal to at least b of the total domestic consumption in previous year.

Directorate of eargy reserves has formed MS2015 equals to 9.5 days of 61 days of average
daily inland consumption and has continued to manage project for establishing the mandatory
stocksof crude oil and/or petroleum produ@ts2016[48].

Directorate of energy reserves is obliged to pay the excise tax on petroleum prodhese. It

is necessary by amending the Law on excise taxes to provide purchase of petroleum products
without excises that will directly contribute to more efficient MS forming concerning the fact of
limited budget for this purpose.

In order to form MSPE Transnafta has started revitalization of certain number of petroleum
product storages that belong to the Army of Republic of Serbécordance with the regulations
governing the planning and constiioa and defense of the countBesides that, itas started to

build at the terminal in Novi Sad two crude oil storage tanks with capacity of 20,900his
construction is planned to be completedhe second half of 201[49]. According to that, it is
necessary to change the defined MS structure since the oil stocks would be increased from 20,000
tons to about 51,000 tons, and petroleum product stocks would be reduced.

Also, Republican Direcrate for Commodity Reserves (RDCR) plans to increase storage
capacities by the consittion of new storage tanksO].

Data on the available stomgapacities under the public ownership and ownership of public
enterprise (RDCR and PE Transnafta) and dynamics of their increase in order to foane MS
presented iTable56. In Table57is given the dynamics of project fostablishing the mandatory
stocksof crude oil and/or petroleum procia

Based on the analysis, it was found that lack of storage volume for forming the MS is about
155,000 tons amounting to 20.4 days of average daily consumption. The problem of insufficient
storage capacity can be solved by using the existing availabégstcapacities in the Republic of
Serbia (that are not used currently), by the construction of new storage capacities under public
ownership, by the construction of new storage capacities through -puibkte partnership and
contractual rights for puhasing the certain quantities of petroleum products.

For establishment of mandatory stocks, that includes the provision of new storage capacities,
purchase of petroleum products, storage costs and other necessary expenses (insurance, quality
control, etc.)it is necessary to provide about 650 million Euros.
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Table 56: Available storage capacities under public ownership and public enterprise ownership

Year 2016 2017 2018 2019 2020 2021 2022 2023
PE Transnaftatons 45,600 92,400 103,200 |114,600 |121,656 |121,656 | 121,656 121,656
RDCR,tons 115,739 | 115,739 | 115,739 |154,939 |170,939 |186,939 | 186,939 186,939
Total capacity, tons 161,339 | 208,139 |218,939 |269,539 |292,595 |308,595 | 308,595 308,595
MS, days 21.2 27.4 28.8 35.5 38.5 40.6 40.6 40.6
The planned dynamider MS establishing 17 23 31 39 47 54 61 61
days
Table 57: Dynamics for realization of activities in the period of Progranjs implementation
Project: . :
J Responsible entity 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

"Establishing thenandatory stocKs

Supply of oil andoetroleum products

Ministry in charge of mining and energy

11
11

11

11

11

11

Amending the Law on Excise Taxes

Ministry in chargeof finances

11

Redefining theexisting structure of MS

Ministry in charge of mining and energy

11
11

Provision of new storage capacities

Ministry in charge of mining and energ
Republic Directorate for Commodity Reser\
(RDCR) and PE Transnafta (storages ur
public ownership)

11
11

11

11

11

11
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3.4.2.4 The Possibility of Exploiting and Refining the Oil Shale

The estimated reserves of oil shale in the Republic of Serbia are about 4.8 billion tons. The reserves

of oil shale are found in thillowing basins: Aleksinac, Vranje, Senonian Tectonic Trench,
ValjevoMi oni c a, Western Morava, Krugevac, Babugr
Aleksinac basin, a higher degree of exploration of oil shale has been achieved in comparison to

the other bsins, and the potential reserves of oil shale in Aleksinac reservoir are estimated at
around two billion tons.

In 2012, the study on estimate of productive oil shale reseimesPublic enterprise for
underground coahining Resavica- "Aleksinac min€' has been done. It is determined that
reserves of Dubrava field are 352,759,195 tons where thelilranges fron®.%%to 12.%%6. PE
Resavica "Aleksinac miné hasanexploitation permit No. 0#832.

There are more interested parties in the oil shale exploitation. Theetfestive exploitation of

oil shale from Aleksinac basin is directly related to the crude oil price. According to the analysis,
the beginning, as well as an implementing the exgion, is conditioned by the price of crude oil

on the world market from 70 to 80 $/barrel. Oil shale can be effectively used for the production of
synthetic oil(by extractim), that can be useals a fuel or upgraded by refining to petroleum
products, while the residual part of extracted oil shaldd beused for electricity production.

From the standpoint of environmental impact, the project is acceptable since theneési rior
disposal of extracted oil shale. It will be used for electricity and heat produthieril shale ash,
that isby-productfrom oil shale combustigrcould be used as a raw material in the construction
industry. By using the modern technologgas emissions would be reduced, while all waste water
would be subjected to treatment in the treating facility.

The exploitation and refining of oil shale has multiple positive effects such as:

- valorisationof unused mineral resources;

- an increase idomestic oil production;

- production of electricity and heat;

- the progress of undeveloped region in Serbia;

- new jobs and

- direct impact on GDP growth.
Regarding the current state of the PE ResavitAleksinac mines it is necessary to take
appropriate mesaures and actions in terms of compjanynancial consolidations. This can be
achieved through the reorganization of the company that would provide an opportunity for finding
a strategic partner or for privatization. Due this present situation, dynamiogplementation of
activities in theperiod of Prograns implementatiowannot be defined.

13¢


https://www.google.rs/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiw05K45OLTAhWJKJoKHYk8BD8QFggkMAA&url=http%3A%2F%2Fwww.priv.rs%2Fupload%2Fdocument%2Fresavica_pe.pdf&usg=AFQjCNGTkruLoGHm12i8CXE7a8Vb70ywVQ&sig2=0JprhagRIc9kmvfgpkz0bQ
https://en.wikipedia.org/wiki/Synthetic_fuel

3.5. Sector ofNatural Gas

Achieving the strategic objectives in the natural gas sector should be obtained by implementation
of measures and realization of projegthjch have been selected and defined based on an impact
that they have on one or more strategic goals. Complex measures include regulatory,
organizational, technical and other activities. Their joint realization, with engineering demanding
and investmennitensive project activities, should synergistically contribute to achievement of the
objectives of the Strategy. The adopted strategic objectives in the natural gas sector are:

- Ensuring security of supply of the national natural gas market,
- Establishinghational and regional natural gas market,
- Diversification of sources and routes of natural gas supply.

The level of realization of strategic objectives will be monitored by indicators preserfatdlen
58.

3.5.1. Measures for the Natural Gas Sector

Measures in the field of natural gas that are primarily directed toward accomplishing the strategic
objectives. Measures include, as follows:

1. Harmonization of legislation with obligations arisen from a membership in the Energy
Community; A set of activities related to this measure includes adoption of plans and
instructions related to ensuring secure supply of natural gas, conditions for access to the
networks forthe transmission of natural gas, as well as adoption of a new legal framework
related to exploration and exploitation of hydrocarbons, and rules on reporting, for companies
that perform research and exploitation of oil and natural gas. Also, for endweiogrtification
process of the transmission system, it is hecessatatbimplementation of amendments to
the regulations regulating the work of the Government, ministries, operation of public
companies and other regulations necessary for the implativenof the certification process
of the transport system operator.

2. Improvement of regulatory and technical conditions for the operation of gas
infrastructure ; The key activities within this measure are adoption of rules for the operation
of transmissiorsystem, revision and improvement of the methodology for determining the
price for accessing to natural gas distribution systequipping of transmissiopipeline
system with measurement and data acquisition systems necessary for the operation and
developnent of the natural gas market, as well as taking over measuring devices and metering
and regulating stations in facilities of existing consumers or producers by the distribution
systems operators.

3. Planning of gas infrastructure development This measureefers to adoption of tepear
development plans, for transmission and storage capacities, as well -gedivplans for
distribution systems development, and research and preparation of documentation for the
future development of gas infrastructure.

4. Reorganization of the natural gas distribution sector This measure includes a range of
activities aimed at development of the national natural gas market. This shaghidedy
regulatory and other incentives for enlargement of the existing distritxgiopanies or their
integration with communal utilities, aimed to accomplish their financial sustainability.

5. Realization of planned natural gas production in the Republic of SerbiaThis measure
includes a set of technieschnological and organizationattevities aimed at achieving
optimal natural gas production, which significantly contributes to the security of the supply of
the domestic market. The plan for the production of gas dissolved in petroleum and free gas
for the period up to 2023 is given in.



A particular set of measures is related to the improvement of energy efficiency of production,
transmission and distribution of natural gas. These measures have a positive effect on the
functioning of the entire natural gas sector, and include:

- Improvingefficiency of oil and natural gas production,
- Maintenance and rehabilitation of the transmission system,
- Maintenance and rehabilitation of the distribution system.

The listed measures, along with related activities, envisaged deadlines for adoptianiomstit
responsible for implementation and indicators for monitoring are preseniete60-Table63.
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Table 58: Indicators for monitoring the effects of the implementation of measures and the realization of projects in the natural gasctor

Strategic goal

Indicator

Description

Method for calculating

Ensuring a secure
supply of the national
natural gas market

(N-1) index of the
system availability

[52]

The indicator determines daily operation
flexibility of the gas system, and the
system's ability to respond to consumers
demands in extreme conditions.

N-1 = (technical capacity @ntering points + maxima
technical production capability + maximal storage
technical deliverability + maximal technical LNG
facility capacity technical capacity of the siley
largest gas infrastructur&)aximal daily gas demand
with a statistical probakily of occurrence once in 20
years o 100%

Establishment of
national and regional
natural gas market

Level of market
opennes§40]

The indicator Bows the level of
liberalization of the natural gas market,
and refers to the amount of natural gas
which is sold on open gas market.

Ratio of amounts of natural gas sold on an open
mar ket, and the overall
100%

Diversificationof
sources and routes for
natural gas supply

Import Route
Diversification
( 1 R[BB] )

The index determines import
diversification of supply routes, and
depends on available capacities of
interconnections.

Sum of squares of percentage shares of
interconnections and percentapaes of delivery
from LNG terminals in overall supply.

Lower value of the index means greater diversifica
of supply routes.

Table 59: Plan of natural gas production in the period 20172023 (in thousands of r¥)

Planned naturajas production

2017 2018

2019

2020

2021 2022 2023

516,632 469,781

429,924

397,369

364,912 343,522 322,353




Table 60: Measures for ensuring a secure supply of the national natural gas market

Strategic goal:

Ensuring a securesupply of the national natural gas market

Deadline for
Measure Activity adoi)rtllé)n of Responsible entity Indicator of the activity
regulation
Adoption of thePreventive action plan Ministry in charge of .
for safeguarding the security of natural 2018 mining and energy{Sector Adopted plan harmonized

Harmonization of legislation
with obligations arisen from
membership in the Energy
Community

gas supply

for oil and gas)

with Regulation 994/2010

Adoption of the Crisis plan for

Ministry in charge of

Adopted plan harmonized

safeguarding the security of natural gas 2018. mining and energy (Secto with Regulation 994/2010
supply for oil and gas)
Transposition of the Directive 94/22/EU Ministrv in charge of Transposed the Directive
in accordance with the revised Second minin yan d eneng (Secto 94/22/ECin accordance
National Program for the Adoption of th 2018. 9 gy with the revised Second

) : for oil and gas, Sector for )
EU Acquis (NPAA), adopted in mining and geology) National Program for the
November 2016 9 9 gy Adoption of the EU Acquis

Ministry in charge of .

Adoption of the Regulation on reporting Mining and Energy ﬁgrorr?(t)en?zreegl\j\lﬁmﬂe
for companies that conduct research at 2018. (Sector fo oil and gas,

exploitation of oil and gas

Sector for mining and

geology)

Directive 2013/30/EU
articles 2622.
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Strategic goal:

Ensuring a securesupply of the national natural gas market

Measure

Activity

Deadline for
adoption of
the
regulation

Responsible entity

Indicator of the activity

Adoption of a teryear plan for the

Transmission system
operatorsus S O

Obtained the approval from

development of the transmission systerf 2017%2023. | (Transportgas Srbija d.o.g AERS
(to beadopted every year) and AYugor oS
Transportd . 0. 0. )
Plan.nlng the development o Adoption of a teryear plan for the .
gas infrastructure Document delivered to
development of natural gas storage (to| 2017%2023. | Storage operator AERS
adopteckvery year)
Adoption of plans for development of Distribution svstem
distribution systems (to be made every| 2017%2023. operators (DgO) Publicly available documer
year for a period of five years) b
Adoption of Natural gas transmission 2018 TSO- Transportgas Srbijg Obtained the approval fron
system code ' dERS AERS
Improvement of regulatory | Inclusion of the procedure for issuing Ministry in charge of
and technical conditions for | €nergy permits for the construction of mining andenergy Office
the operation of gas facilities for natural gas transmission of Information Technology Introduced new electronic
facilities for natural gas distribution, 2018.

infrastructure

storage facilities for natural gas and
direct gas pipelines in electronic service
E-portals

and Electronic
Administration Serbian
Chamber of Commerce

servi goatalon [
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Table 61: Measures for establishing national and regional natural gas market
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Strategic goal:

Establishing national and regional natural gas market

Measure

Activity

Deadline for
adoption of
the regulation

Responsible entity

Indicator of the activity

Harmonization of legislation
with obligations arisen from

Adoption of the Decree on conditions

Ministry in charge of

Adopted Decree harmonize
with the Directive

membership in th&ner natural gas delivery and suppl 2018. mining and energy (Sectg 2009/ 73/ 1 U,
Communit b gy 9 y pply for oil and gas) 715/2009 and the Decree
y 994/2010
Amendment to the regulations
: Government of the e
.- regulating the work of the Governmen . . Conducted certification
Providing a legal framework| ~2= " . . Republic of Serbia, )
. ministries, operation of public : procedures and obtad
for carrying out the . . National Assembly of the PR
P enterprises and other regulations 2018. . . certification of the operator
certification process of the . . Republic of Serbia, .
. necessary fothe implementation of the o . of the transmission system
transmission system o Ministry in charge of
certification process of the transport . from AERS
mining and energy
system operator
Adopted nnovative
Revision and improvement of Natural methodology that promotes
gas transmission and distribution 2020 RS economy of scale and
connection charging metdology ' L encourage efficiency in
operation of distribution
companies
Improvement of regulatory :
and technical conditions for | Gas transmission system equipping w Share of exits from
the operation of gas metering and data collection devices transmission system
infrastructure (measuring equipmentjeasuring and equipped w_lth metering ang
operational platform, SCADA) _ | data collection devices
2020. u S OTransportgas Srbijg (current state: 3 in the

necessary for the functioning and
development of the gas market

system TSQ Transportgas
Serbia and 10 in the
system of TSO
YugorosgaZlransport)
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Strategic goal:

Establishing national and regional natural gas market

Measure

Activity

Deadline for
adoption of
the regulation

Responsible entity

Indicator of the activity

Adoption of plans for takeover meterir
devices and metering and regulating
stations, in the facilities of existing
customers or producers

Until 2020

DSOs

Adoptedplans for takeover,
by the founders of the
distribution companies

Reorganization of the natura
gas distribution sector

Analysis of business performance ang
recommendation of measures for the
consolidation of distribution sector an
reorganization of ditribution
companies with negative financial
balances

20182021.

Ministry in charge of
mining and energy

units of bcal self
government

Adopted reorganization
plans by the founders of
distribution companies
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Table 62: Measures fordiversification of sources and routes for natural gas supply

Strategic goal:

Diversification of sources and routes for natural gas supply

Measure

Activity

Deadline for
adoption of
the regulation

Responsible entity

Indicator of the activity

Planning thegas
infrastructure development

Feasibility studies for construction of
main gas pipelines to the borders with

uv S Orafisportgas Srbija

Feasibility studies

Romania, Croatia, Montenegro 20202023 M@n@stry irlicharge of completed
Macedoniaand Bosnia and Herzegovil miningandenergy
. . . SO Transpqd I :
Feasibility studies for construction of 20202023 :\j/l . .( h ¢ P Feasibility studies
compressor stations nistry in charge o completed
mining and energy
Geological Research and Feasibility vuSO (Transpd
Study for the underground gas storag( 20182021 | Ministry in charge of Feasibility studycompleted
ltebej mining andenergy
Geological Research and Feasibility u S Qrransportgas Srbija
Study for the underground gas storag( 20262023 | Ministry in charge of Feasibility study completed

Tilva

mining andenergy
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Table 63: Measures aimed at improving energy efficiency of production, transmission and distribution of natural gas

systems

equipment and installations

Deadline
for Responsible
Measure Activity adoption of eFr)nity Indicator for energy efficiency monitoring
the
regulation
Improvement of . - . Specific consumption of natural gas for oil and
oil and natural Introduc;ﬂqn O.f more gff|0|ent technologie natural gas production:
. and optimization of oil and natural gas 20172023 | NIS - .
gas production : In 2015: 66.67 ritoe (Statistical Office of the
production processes : : )
processes Republic of Serbia, Total energy balance in 2015
Maintenance and
rehabilitation of | Diagnostics of the existing transmission L . . ¢ |
the transmission | infrastructure, replacement of critical Transmission | —°05S€s N (tjransmssmn (agpercentage of tota
system including | sections and preventive maintenance of| 20172023. | system transmitted gas):
revitalization of | equipment and installations operators I'n 2015: 0.32% (¢rRS,
: Preferred value in 2023: 0.3%
compression
station
Losses in distribution (as a percentage of total
. . . - e distributed gas):
Mamt_e_nar_]ce and _Dlagnostlcs of the existing dlstnbguon Distribution In 2015: 0.57% in total, in some distribution syst¢
rehabilitation of | infrastructure, replacement of critical ] ) i .
L : . , 20172023. | systems significant]| epofifor@gdi®)r (
the distribution | sedions and preventive maintenance of ) .
operators Preferred value in 2023:

< 0.5% in total, < 2% for the each distribution
system
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3.5.2. Projects in the Natural Gas Sector

P.21. Gas interconnection project SerbiBulgaria, the main gas pipeline MG0O Ndingtrovgrad (border with Bulgaria)

Theinterconnection project Serbid@ulgaria is listed at the Single list of infrastructure projects in energy, the Priority list of energy projects (PECI list),
the List of projects of common interest (P list) and at the List of projects for gas connédfiimiulle Eastern and South Eastern Europe (CESEC list).

Table 64: Main characteristics of the project

Technical
characteristics

Description

The effects of realization
based on available
documentation

The value of the project and
funding source

Main single gas
pipeline; length 109
km, diameter DN 700,
technical capacity 1.8
billion m¥year,
maximum operating
pressure 55 bar

Main pipeline MG1 0 NDingtrovgrad is an
infrastructural basis for the establishment of gas
interconnection with Bulgaria. Primary technical element
are: pipeline, facilities and associated infrastructure. An
integral part of the pipeline are:

- 2 overtaking stationsin a location near the state borde
and within the existing pipeline junctigoint"Ni §. 2

- 6 block stations

- 2 pipeline inspection gauge within overtaking stations
- 4 main metering and regulating stations (MMRS) as
follows: MMRS"N i § witB a capacity of 30,000 m?/h,
MMRS "Bela Palanka'2capacity of 3,000 m3/h, MMRS
"Pirot' capacity of 35,000 m3/h, MMR®imitrovgrad'
capacity of 7,000 m3/h

- Devices for cathodic protection of the pipeline

- Devices and equipment for the remote control and

monitoring of facilities

Securing a new supply
route.

Increase of available natur:
gas quantity from import fo
38% (from 12.96 million
m3/day to 17.89 million
m°/day).

Compared to the maximum
daily imported quantity of
natural gas, in the period
2011-2015 for the
consumers in Serbia (11.2
million m%/day), the
interconnection provides
44% of import needs.

85.5 million

Preaccession EU fundsredit
and theBudgetof the Republic
of Serbia




Table 65: Impact of the project on the achievement of strategic goals

The value of the
indicatorafter

Change comparec

routes for natural gas supply

(Azerbaijan, LNG from terminals in Greece etc.).

Strategic goal Description realization of the 0 2015
project
Ensuring a secure subolv of th Significantly improves; Additional entrance to natural gas networ
>uring pply increases the security of supply, reliability of the system and creq (N-1) = 64.3% +86%
national natural gas market - . .
possibility for importing natural gas from other sources.
Improves; Provides a possibility for reducing transit costs and
Establishment of national and| development of distribution network in eastern aadthern Serbia. | i
regional natural gas market | Itis prerequisite for the establishment of regional natural gas ma
Potentially increases number of market participants.
Diversification of sources and Significantly improves; Introduces a new roofesupply. Provides a
new route for supply from Russia or from other supply sources | IRD = 6007 -39.%

Table 66: State of the project

Project

Project preparation status

Lackingplanning and technical documentation

Main gas pipeline M& 0 N
- Dimitrovgrad (border with
Bulgaria)

Spatial plan for special purpose
area with elements of detailed
regulation was completed.

documents for construction.

Conceptual design, Location conditions, Feasibility studyijirRireary design,
Study on environmental impact assessment, Project for building permit, Bui
permit,Project for constructigrProject of the constructed facility ¢asilt
design) in accordance with the requirements of the Law on Planning and
Constrution, Energy permits in accordance with Energy Law, the tender

14¢€



Table 67: Dynamics for realization of activities in the period ofProgram implementation

Project: . ,
. o L . . Responsible entity | 2017.| 2018.| 2019.| 2020.| 2021.| 2022.| 2023.
Main gas pipeline M& 0 NDingtrovgrad(border with Bulgaria) P Y
Exploration works Transportgas Srbija n
Conceptual design and location permit Transportgas Srbija n
Study on impact assessment on environment and society Transportgas Srbija n
Ministry in charge of
Resolving property issues finance Transportgas| =
Srbija
Preliminary design and feasibility study Transportgas Srbija -
Energy permit M!n!stry in charge of .
mining and energy,
Projectfor building permit and building permit Transportgas Srbija n
Ministry of Finance-
Sector for contracting
Preparation of tender documents and financing n n
programs from EU
funds (CFCU)
Transportgas Srbija
Project for construction Transportgas Srbija n X

Construction

11

11
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P.22. Gas interconnection project Serbi@r oat i a,

mai n gas

pi p e t3JotméCrosti@n bor8er) Gos polLi nci

(Fut c

The interconnection project Serbi€roatia is listed at the Single list of infrastructure projects in energy, the Priority list of energy projects (PECI list),
the list of projects of common interest (P list) and at the List of projects for gas connection of Middle Eastern anas8yuiuEope (CESEC list).

Table 68. Main characteristics of the project

Technical
characteristics

Description

The effects of realization base
on available documentation

The value of the project an
funding source

Main single pipe gas
pipeline; length 95
km, diameter DN 600,
capacity 1.5 billion
m3/year, nominal
pressure 75 bar

Main pipelineMG 08 Go s p o Lt $otingsian ( F
infrastructural basis for the establishment of gas
interconnection with Croatia. Primary technical elements
are: pipeline, facilities and associated infrastructure. An
integral part of the pipeline are:

- Overtaking station and pipeline inspection gauge at the
location near the state border,

- Block stations,
- Devices for catholic protection of the pipeline,

- Devices and equipment for the remote control and
monitoring of facilities.

Securing a new supply route.

Increase of available natural
gas quantity from import for
31% (from 12.96 million
m3/day to 17.06 million
m/day).

Compared to the maximum
daily imported quantity of
natural gas, in the period 201
2015 for the consumers in
Serbia (11.2 million rfiday),
the interconnection provides
37% of import needs

85. 5 m{Dhatd source:
PE Srbijagas)
Preaccession EU fund¢he
Budgetof the Republic of
Serbiaand other sources of
funding

Note: During elaboration of the interconnection project Serlieoatia, in cooperation with the Croatian side, the beginning of timriets adopted

to be

presented in the Single list of infrastructure projects in the energy s€ate{290on page215).

15C
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Table 69: Impact of the project on the achievement of strategic goals

The value of the
. . indicator after Changecompared
Strategic goal Description realization of the {0 2015
project
Ensuring a secure supolv of th Significantly improves; Additional entrance to natural gas networ
nationalgnatural as n’?grzet increases the security of supply, reliability of the system and creq (N-1) = 58.%%6 +70.9%
g possibility for importing natural g&som other sources.
. . Improves; Provides a possibility for reducing transit costs. It is
:Eest%t:]lghr:gﬁ?r;?f gitlr?,gﬁl(;nd prerequisite for the establishment of regional natural gas market, - -
9 9 Potentially increasesumber of market participants.
. L Improves; Provides a possibility for alternative supply of Algerian
gfg';gﬂ:g& E);so;sr(;is aln d gasfrom ltaly, via Croatia, or from a future LNG terminal in Croat| IRD = 6,348 -36.5%
g PRy (anticipated capagitof 5-6 n® billion/year).

Table 70: State of the project

Sotin (Croatian border)

Project Project preparation status Lacking planning and technical documentation
Spatial plan for the special purpose area, Conceptual design, Location con
Feasibility study, Preliminary design, Study on environmental impact asses
MG 08 Go s p o L-i| The route at the levelf the Project for building permit, Building permiroject for constructig Project of

general design

the Constructed Facility (Auilt Design) in accordance with the requirements
the Law on Planning and Construction, Energy permits in accordance with
Energy Law, the tender documents for construction.
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Table 71: Dynamics for realization of activities in the period ofProgram implementation

Project:
MG 08 Go s p o Lt $otindCroatfak hotder)g )

Responsible entity

2017.

2018.

2019.

2020.

2021.

2022.

2023.

Preparation of planning documents

Exploration works

Conceptual design and location permit

Study on impact assessment on environment and society

Resolving property issues

Preliminary design and feasibility study

Energy permit

Project for building permit and building permit

Preparation of tender documents

Main project

Transportgas Srbija

11

11

11

11

11

11

11

Construction




P.23.Gas interconnection project SerbiRomania, pipeline Mokrin Arad (border with Romania)

The project ofjas interconnection Serbid&omania is on the Single list of infrastructure projects in the energy sector.

Table 72: Main characteristics of the project

Technical
characteristics

Description

The effects of realization
based oravailable
documentation

The value of the project and
funding source

Main single gas
pipeline; length 6 km,
diameter DN 600,
technical capacity 1.6
billion m3/year,
maximum operating
pressure 50 bar

Main gas pipeline MokrinArad is an infrastructurddasis
for the establishment of gas interconnection with Romar
Primary technical elements are: pipeline, facilities and
associated infrastructure. An integral part of the pipeline
are:

- Overtaking station and pipeline inspection gauges

- Block statiors

- Devices for cathodic protection of the pipeline

- Devices and equipment for the remote control and
monitoring of facilities

Securing a new supply
route.

Increase of available natur:
gas quantity from import fo
34% (from 12.96 million
m®/day to 17.34million
m/day).

Compared to the maximum
daily imported quantity of
natural gas, in the period
20112015 for the
consumers in Serbia (11.2
million m®/day), the
interconnection provides
3% of import needs.

Estimated value of the project
85 mi | | isource:u
Market report: Serbia natural
gas sector: prospects, market
structure and strategy, 22
August 2016, EY)

Partin Serbia@i | | i on
(Data source: PE Srbijagas)

EU preaccession funds, the
Budgetof the Republic of
Serbiaand other sources of
funding

Note: In the conceptual development (consideration) of the project interconnection &mmania, in cooperation with the Romanian side, a metering
station is envisaged on the territory of the Republic of Serbia, what caused the differencahfelyiven above and the value given in the Single list

of infrastructure projects in the energy secttalile1290on page?15).
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Table 73: Impact of the project on the achievement of strategic goals

The value of the
indicator after

Change compareg

routes for natural gas supply

project for natural gas supply over Romania.

Strategic goal Description realization of the {0 2015
project
Significantly improves; Additional entrance to natural gas networ
Ensuring a secure supply of th increases the security of supply, reliability of the system and creg _
: o . : . . ~1(N-1) = 60.6% +76%
national natural gas market | possibility for importing natural gas from other sources. Significa
disburdening of the basic main pipeline Hayg®atajnica.
Improves; Provides a possibility for reducing transit costs. It is
Establish ¢ national and prerequisite for the establishment of regional natural gas market,
stablishment of national and| pqeniially increases numbef market participants. ; ;
regional natural gas market . . : . -
Provides a possibility for the inclusion of existing and future gas
storages in the regional natural gas market.
Diversification of sources and | Improves;Particularly in the case of realizationtedinscontinental IRD = 6,224 37 7%

Table 74: State of the project

Project

Project preparation status

Lacking planning and technical documentation

Gas interconnection project
Serbia- Romania, pipeline
Mokrin - Arad (border with
Romania)

The route at the level of the
general design

Spatial plan for the special purpose area, Conceptual design, Location con
Feasibility study, Preliminary desigStudy on environmental impact assessm
Project for building permit, Building permiroject for constructigrProject of
the Constructed Facility (Auilt Design) in accordance with the requirements
the Law on Planning and Construction, Energynpits in accordance with
Energy Law, the tender documents for construction
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Table 75: Dynamics for realization of activities in the period ofProgram implementation

Project:
Gas interconnection Serbid&Romania

Responsible entity

2017.

2018.

2019.

2020.

2021.

2022.

2023.

Preparation of planning documents

Exploration works

Conceptual design and location permit

Study on impact assessment on environment and society

Resolvingproperty issues

Preliminary design and feasibility study

Energy permit

Project for building permit and building permit

Preparation of tender documents

Main project

Transportgas Srbija

X | X | X | X | X

Construction
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P.24 Project forincreasing the capacity of Underground storage Banatski Dvor

Table 76. Main characteristics of the project

The effects of realization
Description based on available
documentation

The value of the projeend
funding source

Technical
characteristics

Doubling of natural gas
amount available from
underground storagéom

Increasing the . . | 5 million m*/day to 10
technical capacity of Upgrade of the underground gas storage in Banatski Dv million m¥day).

from current capacity of 450 millioninto capacity 0B0O
thestorage to 800 T . : . ;
1.000 million 1. with | ©© 1 billion m? with maximum technical capacity of
' e production of 9.96 million fiday (415000 n¥/h) and
withdrawal capacity : : . NN .
maximum technical capacity of injection of 5.52 million

ump3/goa)1/o million mé/day (2,000 /h).

Compared to the maximun{ 6> mi Il i on d
daily imported quantity of | Project fnance

natural gas, in the period | (Data source: PE Srbijagas)
20112015 for the
consumers in Serbia (11.2
million m®/day), the
additional capacity provide
44.6% of needs
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Table 77: Impact of the project on the achievement of strategic goals

The value of the
indicator after

Change compareg

national natural gas market

increased by project realization.

Strategic goal Description realization of the {0 2015
project
Ensuring asecure supply of the Significantly improves; Available amounts of natural gas in
9 PPy occurrenceof maximum daily consumption are significantly (N-1) = 6.6% +93.3%

Establishment of national and
regional natural gas market

Improves; Additional storage capacities, with envisaged
interconnections, provides a possibility for use in the regional gay -

market.

Diversification of sources and

routes for natural gas supply

Without impact

Table 78: State of the project

Project

Project preparation status

Lacking planning and technical documentation

Increasing the capacity of
underground storage Banatsk
Dvor

At the level of the general desi

Spatial plan for the special purpose apaliminary projectlocation conditions,
feasibility study, preliminary design, study on environmental impact assess
project for building permit, building permpproject for constructionProject of
the Corstructed Facility (Asbuilt Design) in accordance with the requirements
the Law on planning and construction, energy permits in accordance with E
law, the tender documents for construction.




Table 79: Dynamics for realization of activities in the period ofProgram implementation

Project:

. . _ Responsible entity | 2017.| 2018.| 2019.| 2020.| 2021.| 2022.| 2023.
Increasing the capacity of underground storage Banatski Dv(

11

Exploration works

11
11

Conceptual design and location permit

11
11

Study on impact assessment on environment and society

Storage operator
(Natural Gas

11
11

Resolving property issues

Preliminary design and feasibility study Underground Storage
: "Banatski Dvot doo -
Energy permit Novi Sad) n

11

Project for building permit and building permit

11

Preparation of tender documents

]
X

Main project

11
11

Construction -

P.25.Construction of main, delivery and distribution pipelines

Table 80: Main characteristics of projects (Data sources: documentation of PE Srbijagaend Yugorosgaz a.d., Market report: Serbia natural
gas sector: prospects, market structure and strategy, 22 August 2016, E¥yring 2017, the use of funds from the budget efRepublic of Serbia
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is not foreseen. In the coming years, the funds from the budget of the Republic of Serbia will be provided within 8et limaiiscordance with the
balance of resources of the budget of the Republic of Serbia.

Technical charactetiss

Description

The effects of realization based on available documentat

The value of the project and funding source

Main pipeline

Main single line pipeline RG 102

15.6 million US$ is the value of complete RG 1]

Beograd Jug

and diameter 610 mm

opportunities for better functioning of national natural gas
market

RG11-02 Leskovac- V| a di | -iVmnjeHlength | Extensiorof the national transmission network to south par 02 pipeline project. Until 2023, planned
70.7 km, diameter 29 mm, maximal Serbia, in municipalities |investmentsare?7.8milionUSS$ (projects,
operation pressure 50 bar, 6 block station{ and thecity of Vranje, provision of opportunities for further | resolving of property relations and purchase of
main metering andegulating stations devel opment of gas syst em |equipmentand pipes, construction of pipeline fi
(MMRS "Vlasotince 5,000m3h,MMRS | well as for interconnection with natural gas network of the | pipeline junction pointR J C) Ni g t o
"VI1 adilin HB&,600r8Mr dulRepublic of Macedonia Han)
MMRS "Vranjée' 10,000 m3/h) Own resources of igorosgaz a.d.

S Increasing dependability of national transmission network ; ; .
mgnog}ﬁelltlgsej- Main single line pipeline; app. length 130 } operation; Unload okikinda-Pan| evo pi pel 65.1 million d

Own resources dfansport system operators
Budget of the Republic of Serbia

Main pipeline
Batajnica- Velika
Plana-Ni ¢

Main pipeline; length 116+161 km and
diameter DN 70

Increasing dependability of national transmission network
operationConnecti on eDimitpigmetd i n g
Batajnica Creation of opportunities for better functioning of
national natural gas market

917+ 1157mi | I i on

Own resources of transport system operators
Budget of the Republic of Serbia

transmission system exiR69)

Delivery pipeline
RG 0904/2
Aleksandrovac
Tutin

Delivery pipeline; operation pressugp to
50 bar, length app. 121 km and diameter
323.9 mm

Developmenbf transmission network of the Republic of
Serbia and construction of distribution networks at
municipalities along pipeline route Bjuso paoni k,
Novi Pazar, Tutin).

53 million G

Own resources of transport system operators
Budget of the Republiof Serbia

Delivery pipeline
Mokrin - UGS
Banatski Dvor

onstruction of transmission network (in 2015: the length of transmig
network- 2,423 km, the number of main metering aadulating stations ¢

Delivery pipeline; operation pressugp to
50 bar, length 50 km and diameter DN 60

Connection of UGS Banatski Dvor to pipeline from Roman
Creation of opportunities for better functioningnattional
natural gas market

30 Il ion

Own resources of transport system operators
Budget of the Republic of Serbia

mi |

Construction of distribution
networks (in 2015: length of
distribution network 16,532 km,
number of active
connections/delivery points
262,506)

Maximum operating pressures in distributi
networks are 16 bar and 4 bar; Pipelines a
constructed of steel and PE pipes with
different diameters

Reduction of electricity consumption rouseholds;
substitution of using liquid fuels (heavy fuel oil, fuel oil) in
district heating systems and industry; Increasing of efficier|
of primary energy use by implementation of more efficienc
technologies (CHP, condensing boilers etc.).

245 millionu

Own resources of DSOs, Budget of the Republi
Serbia




Table 81: Impact of the project on the achievement of strategic goals

Strategic goal

Description

Ensuring a secure supply of th
national natural gas market

Improves;Construction of pipeline Itebdjelgrade South increases
security of supply of the area of Belgrade and Central Serbia.

Establishment of national and
regional natural gas market

Significantly improves; Infrastructure preconditions (transmission
system) ag created for natural gas consumption in Sdaitiuth
westernand Central Serbia. Construction of new and extension o
existing distribution networks enable increasing of natural gas
consumption and development of natural gas market.

Diversification ofsources and
routes for natural gas supply

Without impact

Table 82 State of the project

Project

Project preparation status Lacking planning and technical documentation

Construction of main, delivery
and distribution pipelines

Depending on the projedBonceptual design, locatio
conditions, feasibility study, preliminary design, stu(
on environmental impact assessment, project for
building permit, building permifproject for
construction Project of the Constructed Facilithg-
built Design) in accordance with the requirements ¢
the Law on planning and construction, energy perm
in accordance with Energy law, the tender docume
for construction.

Depending on the projedConceptual design, location
conditions, feasibily study, preliminary design, study on
environmental impact assessment, project for building
permit, building permitproject for constructionProject of
the Constructed Facility (ABuilt Design) in accordance
with the requirements of the Law on plannamg
construction, energy permits in accordance with Energy
law, the tender documents for construction.
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Table 83: Dynamics for realization of activities in the period ofProgram implementation

Project:

, o o - Responsible entity | 2017.| 2018.| 2019.| 2020.| 2021.| 2022.| 2023.
Construction of maingelivery and distribution pipelines pons! 4

]
]

11
11
11
11
11

Conceptual design and location permit

11
11

Study on impact assessment on environment and society

11
11
11
11
11

Resolving property issues

]
]

Preliminary design and feasibility study Transportgas Srbija | = n n n

: Yugorosgaz a.d.,
Energy permit DSOs o n n
Project for building permit and building permit n n n n n n n
Preparation of tender documents n p X s -
Main project n n n n n n n
Construction - a n o o o o n

Note: Financing of activities in 2017 does not foresee the use of funds from the Budget of the Republic of Serbia. inglyea@nfunds from the
Budget of the Republic of Serbia will be provided within lin@ts set in accordance with the balance possibitilies of the Budget of the Republic of
Serbia.
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3.5.3. Sub-sector of Environmental Protection in the Sector of Natural Gas

Natural gas is an energy source vaitpnificant environmental advantages over other fossil fuels.
The emission of nitrogen oxides from combustion of natural gas is much lower compared to coal,
liquid fuels and biomass, and there is virtually no emissions of particles and oxides of s@fur. Th
carbon dioxide emission coefficient for natural gas is significantly lower than all other fossil fuels.

Direct environmental protection measures in the natural gas sector relate to the reduction of the
amount of natural gas burnt on the torch duringotteeluction of oil and natural gas, and which it
emits during transport and distribution. These measures, the activities that accompany them, the
deadlines for execution, the responsible entities, as well as the indicators for their monitoring are
listed inTable84.
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Table 84: Measures to improve environmental protection and reduce the impact oclimate change in the production, transport and distribution

of natural gas

Indicator for monitoring

Measure Activity Dead"”‘? for Respon5|ble environmental impacts and
execution institutions .
climate change
: fici The specific amount of natural
Improving the process of oil and Introducmg more efficient gas burnt on torches in the
; technologies and optimizing the 20172023 NIS : :
natural gagproduction ) : production of oil and natural gas
production of oil and natural gas 3
[m®/ten]
Maintenance and rehabilitation ¢ Diagnostics of the existing transpof itted ity of _
the transport system, including | infrastructure, replacement of critic Emitte quantity o naturgas:
R ' o : 20172023 |uv SO 2015: 8 million ni (AERS,
revitalization of the compressor | parts and investment maintenance
. . : ) Report for 2015)
station equipment and installations
Diagnostics of the existing
Maintenance and rehabilitation ¢ distribution infrastructure, Emitted quantity of natural gas:
replacement of critical parts and 20172023 DSO 2015: 8 million ni (AERS,

the distribution system

investment maintenance of

equipment and installations

Report for 2015)
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3.6. Sector ofCoal

Energy strategy in coal sector defines following strategic targets:
- Safe and reliable supply obal firing power plants and
- Securing of sufficient amounts of coal for final consumption and generation of heat energy.

Table 85: Electricity generation balance in coal firing power plants and coal for production,
according toreferent scenario and scenario with applied energy efficiency measures

No. Position Year
2015 2020 2025 2030
1) (2) (3) (4) ) (6)
1. Referent scenario
1.1. Electricity generation in thermal powe
plants (in GWh) 26,679 23,865 25,563 27,284
1.2, Coal for electricity generation (in10dp
38,772 34,203 34,946 37,711
2. Scenario with applied energy efficienc
measures
2.1.  Electricity generation in thermal pow
plants (in GWh) 26,621 24,283 25,481 27,284
2.2.  Coal for electricity generation (in 10@p
38,772 34,203 34,946 37,706

This chapter provides detailed description of parameters for monitoring completion of individual
targets.

Indicator no. 1

Target: Securing of sufficient amounts of coal for finalconsumption and generation of heat
energy

Indicator: Ratio between domestic coal production and coal required for final consumption and
transformation in heating plants; Indicator shows that there is capability to meet requirements for
coal in these areasf domestic production. This indicator is not including the fact that there is
domestic production of high quality coal in small amounts (anthracite, hard coal, etc.). It is
calculated as a ratio of energy value of produced coal and sum of final eneeneagylrequired

for transformation in heating and combined plants.

Year 2015

Domestic coal production:

PEU mines 595,284 t, 17,000 kJ/kg
Underwater mine 225,000 t, 9,000 kJ/kg
EPS (7,500 kJ/kg)
drying 548,752 t

industry 231,921t

heating plants 211,197

Final consumption: 27,984 TJ

Heating plants: 2,732 TJ

Combined plants (excluding blast furnace gas,845 TJ

Consumption: 33,561 wuvm
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Value of indicator: 0.58 (580)
Target value of indicator in: 0.75.

Indicator no. 2
Target: Safe and reliable supply of coal firing power plants

Indicator: Ratio of effective and theoretical production rate of EBS (ExcaaBedirconveyor
Stacker) system. This indicator shows utilization of installed production rate of equipment. Second
indicator is ratio between achieved operational time of EBS system and theoretical time. This
indicator shows time utilization of equipment. Indicators are given separately for coal and
overburden.

Table 86; Values of indicators for coal and overburden in 2015

Basin Open pit mine Time utilization Production rate utilization

Field B/C 0.24 0.24
Field D 0.45 0.32

Kolubara | Veliki Crljeni 0.46 0.36
Tamnava West Field 0.22 0.38
Total 0.31 0.34

Kostolac Drmno 0.31 0.31
Total 0.31 0.31

EPS Total 0.31 0.33

Table 87: Values of indicators for overburden in 2015
Basin Open pit mine Time utilization Production rate utilization

Field B/C 0.43 0.28
Field D 0.34 0.36

Kolubara | Veliki Crljeni 0.62 0.37
Tamnava West Field 0.37 0.43
Total 0.38 0.36
Drmno 0.44 0.49

Kostolac
Total 0.44 0.49

EPS Total 0.40 0.40

Target value of indicator in 2023: To achieve planed production it is necessary to increase
value of production rate utilization indicator to 0.5, thus creating conditions for more
efficient time utilization and rationalization of work -force (precondition to halt operation of
the systems during weekends).

Indicator no. 3

Target: Achievement of production rate utilization on coal and overburdenfor the purpose
of safe supply of fuel to power plants.

Indicator: Ratio of achieved and planned production of overburden and coal at open pit mines;
This indicator shows the level of achieving required production rate of coal and overburden, for
thepurpose of safe supply of thermal power plants.
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Table 88: Achieved indicators on coal production in 2015

Basin Open pit Coal production Achleveq coal Indicator
plan, t production, t
Field B/C 3,300,000 1,296,938 0.39
Field D 11,382,000 12,298,460 1.08
Kolubara | Veliki Crljeni 3,500,000 3,673,013 1.04
Tamnava West Field 10,100,000 11,419,040 1.13
Total 28,282,000 28,687,451 1.01
Drmno 8,499,000 8,341,640 0.98
Kostolac
Total 8,499,000 8,341,640 0.98
EPS Total 36,781,000 37,029,091 1.00
Table 89: Achieved indicators on overburden production in 2015
Overburden Achieved
Basin Open pit production plan,)  overburden Indicator
m® production, M
Field B/C 10,000,000 7,713,293 0.77
Field D 21,000,000 16,461,944 0.78
Kolubara | Veliki Crljeni 1,550,000 1,643,653 1.06
Tamnava West Field 23,000,000 21,479,029 0.93
Total 55,550,000 47,297,919 0.85
Drmno 42,000,000 36,897,434 0.87
Kostolac
Total 42,000,000 36,897,434 0.87
EPS Total 97,550,000 84,195,353 0.86

Indicators are showing drawbacks in excavation of overburden%ywbich can cause inability

to produce required amount of coal in long term. Amount of overburden must be corresponding to
the strip ratio. Ratio of produced overburder84f195,353 mand coal of 37,029,091 t (2.27), is

not suitable to current strip ratio.

Target value of indicator in 2023: Overburden indictor should be 1.0, with plan suitable to
coal production and strip ratio for the current year.

Indicator no. 4

Target: Optimization and concentration of underground coal production

Indicator: Ratio of spent and planned investments shows level of completion of planned projects.
Optimization and concentration of underground coal production also shows potential threats due
to lower production caused by lack of investment.

Year 2015

Planned investment:
Spent investment:
Value of indicator:
Target value of indicator in 2023: 0.90

998,213,00Q [
324,063,77Q & [
0.32 (326)
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Indicator no. 5
Target: More intensive exploration of cal deposits across the whole area of Republic of
Serbia

Indicator: Ratio of completed and planned explorations is showing degree of completion of
planned projectMore intensive exploration of coal deposits across the whole area of Republic of
Serbid and suggests to potential threats due to lack of quality data caused by reduced level of
investments.

Example for JPPEU, same methodology is applied for the other subjects (EPS):

Year 2016

Planned explorations: 5,190.0 m
Completed explorations: 650.8 m
Value of indicator: 0.12 (126)

Target value of indicator in2023: 0.90

Indicator no. 6

Target: More intensive exploration of coal deposits across the whole area of Republic of
Serbia

Indicator: Ratio of reserves category A+B and total reserves (A+xR+#@Qdicator shows level of
deposit exploration, regarding reliable and quality estimation of coal reserves.

Kolubara basin:

Reserves of A category: 64,882,090 t

Reserves of B category: 1,127,278,570 t

Reserves of Ccategory: 913,064,140t

Indicator: Reservef A+ B) / (1p=0B66C

Open pit mine Drmno:

Reserves of A category: Ot

Reserves of B category: 238,675,082t

Reserves of Ccategory: 159,310,462 t

Indicator: Reserves (AyBpPI9( ¢ +B+C
Public Company for Underground Coal Mining (JPPEU):

Reserves oA category: 3,888,810t

Reserves of B category: 436,106,730 t

Reserves of Ccategory: 595,356,870 t

Indicator: Reserves (AyBD)Y39(¢+B+C

Target value of indicator in2023: 0.60



Indicator no. 7
Target: Introduction of Coal quality management system

Indicator: Number of train shipments with coal of insufficient qualitdelivered with lower
calorific value (below 00 kJ/kg), with higher calorific value (oveb00 kJ/kg) and total number
of train shipments.

Example for PK Tamnava West Field

Year 25

Number of train shipments: 9,891
Number of shipments with insufficient quality:

- shipments with quality lower than3®0 kJ/kg 1,106
- shipments with quality higher tharbD0 kJ/kg 2,606
Value of indicator: 0.375

Indicator shows large number of train shignts with insufficient coal quality, nmdy with quality
higher than rquired.

Target value of indicator in2023: 0.20

3.6.1. List of Measures in Coal Sector

Strategic actions as given in Strategy are:
- More intensive exploration of coal deposits across the wdrele of Republic of Serbia

- Opening of replacement capacities for existing open pit mines which will stop the production
and opening of open pit mines as suppliers for new thermal power plants.

- Optimization and concentration of underground coal production.
- Introduction of coal quality management system.

Beside these strategic actions, which define projects to be executed, following table provides
activities for harmonization of national legal framework with legislationEbf and Energy
Community in coal seot.
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Table 90: Activities for harmonization of national legal framework with legislation of EU and Energy Community in coal sector

Iltem

EU regulation to be
harmonized with

Deadline

Responsiblénstitutions

- Establishment of rules for State subsidy to coal industry, for purpg
contribute to restructuring of coal industry. Rules will take into acci
social and regional aspects of restructuring and requiremen
maintaining it, such agrecaution measures, minimal amount
domestic coal production, as a guarantee to access the reserves|

- Establishment of meanings and limitation of opportunities for Statj
to coal industry, as well as goals to access coal reserves, reduc]|
aid andtargets for reducing exceptional expenses.

- Definition of situations, limitations and conditions for aid to
considered as acceptable, regarding functioning of unified marke|

- Defines the scale of the aid and conditions for public access
transparencwhich must be met by companieaid receivers, as we
as procedures for assigning and control of the aid, including the r(
European Commission in these processes.

- Introduction of good management components into utilizatior
natural resources obal.

- Reporting to the Commission, which further on reports to the Euro
Parliament.

Activities are important regarding aspects for improvdngpetitivenesef
unified market and the environment, as well as efficiency of resg
production.

2010/787/®J: Council Decision of

10 December 2010 on State aid

facilitate the closure
uncompetitive coal mines

(o)

Second revision of Nationg
program for acceptance of E
Acquis for period 2012018,
accepted by the RoS Gowt. ¢
17th November 2016, wit
conclusion 05 no. 337
10957/201€2, which accepts
Second revised Nationg
program for acceptance of E
Acquis (NPAA) in Chapte
3.8.2 State aid and planne
measures for this periog
Regarding harmonization
legislation in area of State ai

ministry  autlorized  for
finance set December 2017
provisional deadline fo
harmonization of this

decision with Act on rules fo
assigning State aid.

Ministry authorized for finance




3.6.2. List of Projects in the CoalSector

P.26.More intensive exploration of coal deposits across the whole area of Republic of Serbia

Kolubara basin
Single area of eastern part of Kolubara coal basin

Reference for coal exploration[i4]. Since coal production at open cast mines Field D and Field

C will be finished in 2020 and 2025 respectively, smaller scale multipurpose explorations are
planned, including geological exploration at mifield C related to recovery of internal waste
dump. Due to insufficient exploration level, and in accordance to mine planning of open cast mine
Field E, this project includes geological exploration to be completed within 4 years, starting on
2016. List ofplanned works and dynamics, by open cast mines, are given in following tables.

Table 91: Dynamics of geological exploration on mine Field C, related to recovery of internal
waste dump

No. | Item Dynamics
1 | Field works 2016
2 | Laboratory works 2016
Table 92 Dynamics of geological exploration on mine Field C
No. | Item Dynamics
1 | Exploration drilling 2016
2 | Geological works 2017
3 | Hydrogeological works 2017
4 | Laboratory works 2017
Table 93: Dynamics of geological exploration on mine Field D
No. | Item Dynamics
1 | Exploration drilling 2016
2 | Geological works 2017
3 | Laboratory works 2017
Table 94: Dynamics of geological explorationonminé& i el d ¢
No. | Item Dynamics
1 | Multipurpose exploration works
- Exploration drilling, 31,000 m 2016, 2017 and 201¢
- Other works
Exploration works 2016, 2017 and 201§
Geotechnical exploration works 2016, 2017 and 201§
Hydrogeological exploration works 2016, 2017 and 201§

Small scale multipurpose geological explorations are planned at the mine Field E, until the end of
the production, at | evel of 200,000 to 250, 00
five year reports.
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Field G

Due to highlevel of coal reserves of A and B category in Field G of%,0this mine is well

explored. Opposing to coal, exploration of clearly existing-fesrous concomitant mineral
resources within the deposit are completely neglected. Plan is to perform galcdagiorations

until 2018 to 2022, at latest. Dynamics of geological explorations in periodZiPBare given
in Table95.

Table 95: Dynamics of geological exploration at mine Field G, in period 2018022

Works 2018 2019 2020 2021 2022
Multipurpose exploration works X X X X X
Geological exploration works X X X X X
Geotechnical works X X X X X
Hydrogeological works X X

There will be no detailed geological exploration at mine Field G until the end of coal production.
Tamnava West Field

Geological explorations are planned in such manner to be performed in front of the mining
operations, ateast for the period to secure all the parameters required-fonénand reliable
geological interpretation of the deposit and unhindered planning and overburden and coal
excavation. These are givenTiable96.

Table 96: Dynamics of geological exploration at deposit Tamnava West Field

Works 2018 2019 2020
Multipurpose exploration works X X X
Geological exploration works X X X
Geotechnical works X X X
Hydrogeological works X X X
l nvest ment of 300,000 U are completed durin

mentioned geological explorations for period 2@020. Until the end of production, smatlale
l evel
per annum in planned period of 5 years, which can be used for elaboration of five years reports.

explorations are planned in periods 22226 and 2022 0 3 3 ,

Table 97: Planned investments for gelogical explorations of Tamnava deposit

at

Works Amount (
Multipurpose exploration works 573,653
Geological exploration works 323,518
Geotechnical works 55,856
Hydrogeological works 43,227
Total 996,255

of 400

Dynamics and cumulative investments in plandethiled geological explorations by years are

given inTable98.
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Table 98 Investment dynamics into geological explorations

Works 2018 2019 2020 Total (0 )
Multipurpose exploration works 194,913 190,827 187,914 573,663
Geological exploration works 107,278 101,205 115,035 323,518
Geotechnical works 25,480 14,629 15,747 55,86
Hydrogeological works 15,289 18,308 9,630 43,27
Total 342,9%9 324,9%9 328,27 996,255

Field Radljevo

Due to insufficient exploration level and in accordance to opening dynamics of Radljevo open pit
mine, project is planning geological exploration which should be completed within 4 years,
starting or2016. Dynamics of geological explorations in period 20069 are given iffable99.

Table 99: Dynamics of geologicakxploration at Radljevo deposit

Works 2016 2017 2018 2019
Multipurpose exploration works X X X X
Geological exploration works X X X X
Geophysical exploration works X X X X
Geotechnical works X X X X
Hydrogeological works X X X X

Geologicalexplorations until the end of production at Radljevo open pit mine are planned in such
manner to be performed in front of the mining operations, at least for the period to secure all the

parameters required for-time and reliable geological interpretatiof the deposit and unhindered

planning and overburden and coal excavation. Therefore, it is necessary to complete the geological
exploration on period 2023028, similar in size and scope to those planned for period 201%.
Dynamics of geological exptations in period 2022028 are given iifable100.

Table 100 Dynamics of geological exploration at Radljevo mine in period@®23-2027

Works 2023 2024 2025 2026 2027
Multipurpose exploration works X X X X X
Geological exploration works X X X X X
Geophysical exploration works X X X X X
Geotechnical works X X X X X
Hydrogeological works X X X X X

Small scale explorations goé&anned until the end of coal production, in periods 22384, 2037
nvestments in
annum in planning period of 5 years which can be used for elaboration of 5 years regestscd
dynamics of geological explorations, for each operational deposit in planned period until 2025 i.e.
2050, are planned in such manner to be performed in front of the mining operations, at least for

2041 and 2042 0 4 7 . P

the period to secure all the parameters requivedhftime and reliable geological interpretation

anned i

of the deposit and unhindered planning and overburden and coal excavation.
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Table 10L List of geological works and
period 20162019
Works 2016 2017 2018 2019 Total (U )
Multipurpose 509,659 540,459 723,854 265311 2,039,283
exploration works
Geological 900,379 696,886  933,064| 261,711 2,792,040
exploration works
Geophysical 172,703 229450  167,792|  268,339| 838,284
exploration works
Geotechnical 182,361  154,817| 129,583 84,706| 551,467
works
Hydrogeological 204,859 402,937 116,824 242,896 967,516
works
Total 1,969,961 2,024,548 2,071,118 1,122,963 7,188,589
Tablel02 | nvestment (0) iineagteEngparioofKolobarabagmx pl or at i
Total
. Investment | Investment
investment ) )
No ltem in _n N
' . period2015 | period2021
period2015 2020 2049
2049
1|Geological exploration
1.1Explorat|on relatc_ad to recovery of internal 80,000 80,000 0
waste dump of Field C
1.2 Geological exploration at Field C 440,000 440,000 0
1.3 Geological exploration at Field 480,000 480,000 0
1.4Geol ogi cal expl orati 7530000 5,280,000 2,250,000
1.4.1Multipurpose exploration works 4,280,000 2,030,000 2,250,000
1.4.2Exploration works 1,450,000 1,450,000 0
1.4.3Geotechnical works 450,000 450,000 0
1.4.4Hydrogeological works 1,350,000 1,350,000 0
2|Designing 2,500,000 1,500,000 1,000,00Q
Total 11,030,000 7,780,000 3,250,000

Coal reserves
Kolubara coal

basin

Overall minable reserves in Kolubara basin, at the end of 2015, are 2,105,224,800 t of coal, while
total norbalanced reserves are 2,645,574,081 t of coal. Reserves in mining fields in Kolubara coal

basin are given ifable103
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Table 103 Overview of coal reserves in Kolubara coal basin

Deposit Category Balanced Non-balanced Geological
reserves (t) reserves (t) reserves (t)
Field C [0) 7,355,290 3,260,760 10,616,040
old EieldsB and C B 33,704,98C 3,959,420 37,664,40C
o +B 41,060,260 7,220,180 48,280,44(
[0 34,276,560 43,875,95( 78,152,510
Field D B - 24,053,51C 24,053,551
b +B 34,276,56( 67,929,46( 102,206,02(
B 146,207,30( 27,620,05C 173,827,35(
Field ¢ C1 150,720,140 104,349,62( 255,069,76(
B+C1 296,927,440  131,969,67( 428,897,11(
B 464,559,70( - 464,559,70(
Field F C1 181,600,50( - 181,600,50(
B+C1 646,160,20( - 646,160,20(
(0] 21,873,29(C 25,728,23( 47,601,52(
Field G B 14,393,17( 40,105,68( 54,498,85(
b +B 36,266,46( 65,833,91( 102,100,37(
Field [0 1,376,950 15,460,22( 16,837,17(
Veliki Crljeni C1 - 49,973,48( 49,973,48(
d+C 1,376,950 65,433,70C 66,810,65C
¢ - 26,147,79C 26,147,79C
Tamnava West Field 1 56,283,76( 11,121,600 67,405,36(
C1 245,021,53( 44,675,65( 289,697,18(
d+1 4C 301,305,2¢ 81,945,04( 383,250,33(
B 223,472,02( 30,557,55( 254,029,57(
Field Radljevo A1 169,743,80( 47,179,91( 216,923,71(
1 +C 393,215,82( 77,737,46( 470,953,28(
C potential, estimated 191,363,43(
B 109,712,90( - 109,712,90(
Field C1 - 19,331,500 19,331,500
G o p-iLdzarevac 1 +C 109,712,90( 19,331,500 129,044,40(
C potential, estimated 127,172,30(
B 78,944,74( - 78,944,74(
Field Zvizdar C1 165,978,17( 22,948,32( 188,926,50(
1 +C 244,922,91( 22,948,32( 267,871,24(
¢ 64,882,090 114,472,95( 179,355,03(
TOTAL B 1,127,278,57( 137,417,810 1,264,696,42]
RB KOLUBARA C1 913,064,140  288,458,48( 1,201,522,63(
o+ B+ C| 2105,224,80( 540,349,240 2,645,574,08]
C2 potential, estimated 318,535,73(

Kostolac coal basin

Overall minable reserves in Kostolac coal basin, at active mine Drmno, are 300 million tonnes of
coal, while some 400 million tonnes of coal are balanced in western part of the basin.

Effectiveness of coal exploration at Drmno is best represented bmthentiof reserves of B and
C, categories of 643xQ (with balanced reserves of 398%1Gnd norbalanced of 245x ),
including potential reserves of,€ategory, estimated at 164¥10 Reserves of category B are
around 550 of total explored reserves, while remainingééare of G category. Balanced reserves
are 6206 of overall explored reserves, while nbalanced are remaining @9 B category reserves
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of 190x16 t are 686 out of total minable reserves of 293%10while G category reserves of
103x1G6 t are 3%%.

Effectiveness of coal exploration at western part of Kostolac basin is best represented by the
amount of reserves of B and €ategories of 603x£Q (with balanced reserves of 408%1Gnd
nonbalanced of 195x#), including potential reserves of. Category, estimated at 36X10
Reserves of category B are aroun@ total explored reserves, while@%re of G category.
Balanced reserves are%df overall explored reserves, while nbalanced are remairgr3 .
Conceptual contours of open pit mine total minable reserves of coal are 865x10

Total geological reserves of Kostolac basin are 1,643,802,637 t, where balangethi®g0ry of
reserves are 881,702,050 t, Amdanced B+ category of reserves er522,298,897 t and
potential reserves ofA&ategory are 239,801, 690 t of coal.

Active open pit mines
Balanced reserves of B+C1 category in Drmno deposit, according to Book of coal reserves in

Drmno deposit (2013) on $March 2013, are 397,985,545 th#45,271,819 t of nehalanced

reserves of same category.

Designed open pit mines

Geological reserves of coal in Klenovik deposit, according to Book of coal reserves (2018) on 31
December 2010, are 8,595,000 t of B category and all of those abalaoed. Balanced reserves

of B+C1l category in Lirikovac deposi t"Juneaccor
2010, are 75,505,300 t. According to the same reference there are 74,012,568-bahnoed

reserves of B+Ccategory and estimated, teatial reserves of £category of 162,414,100 t of

coal.

Potential open pit mines

According to the Book of reserves (2014) (not verified), balanced reserves efcBtegory in

western part of Kostolac basin are 408,211,206 t, with 194,419,510 t-fateomced reserves of

same category, as well as 35,886,110 t of potentiaéserves. All of these reserves are within
conceptual contours of designed open pit mivwbde 208,671,468 t are outside of these contours.
Afore mentioned reserves are balanced are balanced in Book of resources and reserves of coal,
while the coal in third coal seam was not included. However, it should be mentioned that reserves
in third coalseam are estimated in this reference at level of 1,024,000,000 t.

Overview of geological and minable coal reserves according to existing documentation

Overview of geological and minable coal reserves according to existing documentation for active,
designé and potential open pit mines is givenlable104.

As already mentioned, Kostolac basin has one active open pit mine in Drmno, designed mines are
Kl enovi k and Lirikovac, whil e potenti al open
part of Kostolac basin.

Analysis of balanced reserves in Books of reserves for all four deposits in Kostolac basin, shows
that balanced reserves are part of geclalgieserves of category B and @hich are fulfilling

limiting criteria for mining (minimal thickness, minimal quality, etc.), without any objects on top

of them with large value and whose extraction is economically viable, whitbadanced reserves
arethose whose extraction is not viable in relation to justifying afore mentioned limiting mining
conditions.

Potential reserves are those reserves which are not explored at sufficient level, and as such are
categorized in €and D categories. Minable resars are balanced reserves, reduced by minable
losses.
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Table 104: Overview of coal reserves in Kostolac coal basin

Deposit Category Balanced |Non-balanced| Geological
reserves (t) reserves (t) reserves (t)
o
B 238,675,084 112,382,957 351,058,034
C 159,310,464 132,888,861 292,199,324
Drmno o6 +@+ 397,985,544 245,271,818 643,257,364
C
Total _ 643,257,364
Minable reserves: 292,938,852
)
B 8,595,000
Cy
Klenovnik d6 +@+
Co
Total _ 8,595,000
Minable reserves: 0
)
B 54,403,038 63,233,168 121,636,207%
Ci 19,102,261 8,779,400 27,881,661
Lirikova ¢ +@®+ 75,505,29¢ 74,012,56¢ 149,517,86§
C 162,414,10(
Total _ 461,449,836
Minable reserves: 0
o
B 161,576,217 13,742,976 175,319,193
Ci 246,634,989 180,506,19( 427,141,179
Western Kostolac O +B+ 408,211,204 194,249,16¢ 602,460,374
C, 208,671,468
Total . 811,131,840
Minable reserves: 408,211,206
(0] 454,654,337 197,954,101 648,013,439
B 425,047,714 322,174,45] 747,222,073
TOTAL C, 879,702,049 520,128,557 1,395,235,604
KOSTOLAC o6 +G+ | 371,085,564
C 454,654,33 197,954,101 648,013,434
Total _ 1,766,321,172
Minable reserves: 701,150,058

Having in mind that Books on reserves are including analyses of balancing reserves mainly on

conceptual

s ol

uti ons

of

open

pit

mi ni ng,

considered with somscepticism by taking into account that limitingonditions of mining are
changing both in space and in time. However, it should be mentioned that coal reserves in
Klenovnik deposit are nehalanced and that this mine is permanently closed, and that reserves in

Li

ri kovac

closed.

Anyhow, it should be noted that Kotac basin is a single coal deposit, which is artificially divided

d e p o shalancehandepotental aadtltatthds, mina is anly temporarily

into existing fields. Regarding this aspect and for the purpose of better coal recagaryalbo
can be considered as eastern, central and western part. At the moment, mining operations are taking
place in the eastern part of the basin at open pit mine Drmno. Inactive mines Klenovnik and

L i
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deposit were limited only to geological explorations. According to the Books of reserves, central

part of

Kostol ac

basi

million tonnes ottoalinnorb al anced

mill i on

tonnes

of

potenti al

n has 75
reserves

mi |l |1 on
(Kl enovni k

reserves i n

detailed analysis, with suitable study, all potential solutionydtwrisation both balanced and
nonbalanced and potential reserves of coal in this part of the basin, including connecting central
and western part of the basin, for the purpose of exploitation and optimal recovery of reserves.

Planned explorations at Drmno depohkibsld be completed within five years cycles, meaning that
field and laboratory works should be done in four years period while the fifth year includes
development and approval of Book of reserves.

List of geological works and costs for exploration, by sype single time cycle is given rable

105
Table 105 Overview of exploration cost in single time cycle
Works Amount

Multipurpose exploration works 1,500,000

Geological exploration works 1,000,000

Geotechnical exploration works 200,000

Hydrogeological exploration works 1,300,000

Total 4,000,000
Planned scope of geological explorations until the end ofgrodiuction at Drmno deposit will
be completedin8fiig ear cycl es with overall costs
is 4,000,000 U, i.e. 800,000 U per annum.

of coal mining, regarding cetegorization of balanced reserves into higher rank of category.

Public Company for Underground Coal Mining (JPPEU)

tonne

and

Li

of

Coal reserves of mines in JPPEU, on' Bkecember 2015, are approximately 600,000,000 t of
coal, where most of these are brown daglite and lignite types.

Table 106 Review of coal reserves in mines of JPPEU

Type Balanced reserves) ( Ng;gs/lggéed Total ()
Hard coal 5,766,350 1,704,290 7,470,640
Brown coal 79,761,340 21,366,760 101,128,100
Brown-lignite coal 330,864,180 12,673,460 343,507,640
Lignite 178,995,000 3,184,000 182,179,000
Total 595,356,870 38,928,510 634,285,380

Kovin coal basin

Kovin basin (protected and nptotected parts) has verified reserves at level of 271 mithones
of coal (5 million in notprotected part and 266 million in protected part).

Total geological reserves for Kovin coal deposit in protected part, fields A and B (Book of coal

reserves in Kovin deposits, fields A and B, 2015) are 308,894,8®2nprised of 167,206,129 t

r

E x

of B category and 141,688,493 t of C1 category. Balanced reserves included B and C1 category of
reserves above level of 0 m. Nbalanced reserves below this level are 42,786,864 t of coal. Total
verified balanced reserves foopected part in fields A and B are 266,107,758 t of Bagiegory,
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where 165,575,751 t are B category and 100,532,007 ta@€yory. Quality parameters of this
coal reserveare: moisturet2.836, ash 20.4%, S total 1.0%, S in ash 0.6%, S combustible
0.59%, coke 33.4806, C-fix 17.88%, volatiles 23.3%, combustible 39.6%, lower calorific value
8,914 kJ/kg, upper calorific value 10,120 kJ/kg. Mining losses && tfeaning that minable
reserves in the deposit are 226,188t of coal. Coal quality israund 9000 kJ/kg.

Total reserves in neprotected part of field A are somewhat over 5,000,000 t of coal, with calorific
value around 800 kJ/kg and S content of 0%8Aside of coal, reserves of graver are verified at
amount of 5,200,000

At the momety Kovin project is a potential project, which depends on findings of feasibility study
for mine and thermal power plant. Project includes construction of new lignite mine and thermal
power plant with installed capacity of 700 MW, in the Kovin municipalitgnite mine will utilize
underwater coal mining technology, which is already present in existing mine with smaller
production rate (Rudnik Kovin a.d.) and it will be located in protected part on left bank of River
Danube, in Kovin municipality, south Gfaj settlement and west of Dubovac settlement.

This project includes:

- Development of coal mine in protected part of Kovin deposit (fields A and B) in Kovin, with
planned production of 6 million tonnes per annum, for underwater mining of 266 million

tonneso f bal anced coal reserves. Pl anned i nvest

- Construction of thermal power plant with provisional power of 700 MW, according to all EU
standards applicable to large boilers. Planned investments into the power pl&t idion
U while expected annual production rate is 490 GWh of electricity.

- Expected life of the mine and the power plant is over 35 years.

Required technical documentation for obtaining approvals for mining and energy license for
thermal power plant igxpected in recent future. This documentation is Feasibility study for
development of mine and Feasibility study for construction of thermal power plant. Both
documents will be developed in accordance to Serbian legislation. Upon completion of feasibility
studies more detailed data will be available regarding this project, which at this moment are not
defined. Expected parameters to be established by these feasibility studies are related to:

- number of unitdblocks of the thermal power plant;

- actual locatiorof the power plant;

- actual power of the power plant;

- equipment for excavation of overburden and waste;

- equipment for excavation of coal;

- price of coal;

- price of electricity;

- diversity and dynamics of selling the coal and electricity;
- actual budget andhvestments;

- investment return period,;

- other issues important for preparation and realization of Kovin project.

As planned, coal exploitation should start on 2023. However, having in mind remaining period,
already developed documentation, as well as egistixperience with underwater mining, it is
unlikely that coal mining and electricity generation will start on 2023.

Gt a v Sidnica basin

Sjenica coal basin has minable reserves of 117 million tonnes of coal, with average calorific value
of 15,000 kJ/kgnd S contentof0.98 Gt avalj mine is | ocated in
to Montenegro. Mining at this location started in 1965.
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Prefeasibility study for construction of the
Montan Consulting Genany, Faculty of Mining and Geology, University of Belgrade Serbia, SES
TLMALE Sl ovakia) was adayseadnstrpcgod of B20 M\& powvét plantSt u d

Pl anned investment for power plant areon375 m
to the grid. Overall i nvest ment into the min
i nvest ment into the mine throughout its oper
infrastructure, 357 muastiuatian). equi pment and 10

Required production rate of mine is 2.3 millioroft coal per annum(including 60,000 t for
wholesale).

It is necessary to carry out activities for further analysis of the available parameters, given the
potential construction of the mines ahe@rmal power capacities.



P.27.0pening of replacement capacities for existing open cast mines which will stop production
and opening of open cast mines dedicated to new thermal power plants

Opening of new mines, i.e. expansion of existing mines, as wepexsng of replacement ones
for existing open pit mines which will stop production, including mines dedicated to new thermal
power plants are considered for Kostolac, Kolubara, Kovin and Sjenica coal basins.

Single considered project fétostolac coal basn was increased production rate of Drmno open
pit mine from 9 to 12 million tonnes of coal per annum, due to construction of new block TPP
Kostolac B3, with 350 MW power.

Considered projects iKolubara coal basin included increase production rate of Fi&din

relation to opening of Field E, opening of Field E as a replacement for Field C and Field D mines,
opening of Field G as a replacement for open pit mine Veliki Crljeni, and opening of open pit mine
Radljevo in relation to equalizing coal quality aindlater stage as a replacement for Tamnava
West field mine. In case of requirement for increase of production rate, Radljevo mine can increase
its production rate for possible new power plant.

Considered project fdkovin basin was opening of new undervesitmine for supplying the coal
to new thermal power plant, with installed power of 700 MW.

Sjenica basin is included with project of new 320 MW power plant, which requires coal supply
from the Gtaval] under gr peuamimmi ne, at | evel

18C

o



Table 107 Main properties and outcomes of project’' Completion of investment development and increased production rate of Drmno mine

Technical properties

Value of project and source o

Degcription of outcomes

Valorisedaveraged annual outcomes

finance according to available documentation
Infrastructure and traffic 3,900,000 Execution of project for production rate
routes 9 mt . X X
(EPS resource) increase of Drmno mine enables continy
Revitalization of existing 13,500, 000 of electricity production, includsupply

equipment at Drmno mine

(EPS resource)

Acquisition of newand
conpletion of existing
conveyors for ratef

9 million t

55,500,
(EPS resource)

000

Acquisition of auxiliary
mechanization

8,000,000
(EPS resource)

Coal quality management

5,000,000
(EPS resource)

Equipment for production rats

120,000, 00

increase to 12,000,000 tpa (SMEK credit ancEPS
resource)
Technology change of ECS 59,000, 000
and ECC systems (EPS resource)
80,000, 000

Drainagedewatering

(EPS resource)

Completion of investment
developmenbf Drmno mine for
9,000,000 tpaf coal, including
production rate increase to
12,000,000 tpa of coal, enables
safe supply of existing plants TPF
Kostolac A and TPP Kostolac B
with installed power of 007 MW,
as well as supply of planned TPP
Kostolac B3 (350 MW) with
average coajuality of 9800
kJ/kg. Total investments are
around 350, 000,
production rate of 12,000,000 tpa
will be available since 2020.

of necessary amounts of coal for new bil¢
TPP Kostolac B3. Based on overall
reserves of coal at Drmno mine overal
electricity production of 200,000 GWh ig
feasible.

Economic flow of the project provides
Internal rate of return ofRR=10.42%6
Economic flow of the project also provide

calculation of net present value with
discount rate of & at level of:
NPV=107, 017, 21(
NPV pertofcoaE 0. 39 U/
Acquisition of new ECS system with
frequency regulation on drives (8 drive
stations) and capabilityf velocity change
in relation to production rate. Energy
savings will be on level of 26to 30%, i.e.
savings of 540,000 kWh on annual leve
for system.
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Table 108 Missing planning and technical documentation

Project

Status of project preparation

documentation

Missing planning and technical

Completion of investment

development and production rate| Finished feasibity study and Main mining project

Project of exploitation,
Equipment assembly projects for 5 ECS

increase at Drmno mine systems
Table 109 Dynamics of activities within the referent period ofProgram
Project: .
: . . Responsible
Completion of investment development girdduction rate entity 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Increase at Drmno mine
Project documentation X
Preparation of technical documentation X
Approvals and acceptances by ministries and institutions X X
Infrastructure and traffic routes 9 mt X
Revitalization of existing equipment at Drmno mine X
Acquisition of new and completion of existing conveyors X X
Acquisition of auxiliary mechanization EPS
Coal quality management X X X
Power supply and communication
Equipment for production rate increase to 12,000,000 tpa X X X
Technology change of ECS and ECC systems X
Drainagedewatering X X X X X X X
Excavation of overburden X X X X X X
Excavationof coal X X X X X X X

Risks: Public procurements for work and services, completion of Chinese credit, stability of internal waste dump, acquisitiorqoifipmeant,

realization of drainage system
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Kolubaracoal basin

Considered projects iKolubara coal basin included increase production rate of Field C in
relation to opening of Field E, opening of Field E as a replacement for Field C and Field D mines,
opening of Field G as a replacement for open pit mine Veliki Crljeni, and opening of open pit mine
Radljevoin relation to equalizing coal quality and in later stage as a replacement for Tamnava
West field mine. In case of requirement for increase of production rate, Radljevo mine can increase
its production rate for possible new power plant.

Field G

Open pit mne Field G is opened as a replacement for mine Veliki Crljeni. Designed production
rate is 5,000,000 tpa of coal.

Following subprojects must be completed in order to start the open pit mine Field G as a
replacement for mine Veliki Crljeni:

- Relocation of Rrer Kolubara in 24 phase in total length of 2.6 km;
- Relocation of River Pegtan in |l ength of 1.

- Relocation of regional road M22 Belgra@®rnji Milanovac (Ibarska magistrala) in length of
7.24 km;

- Relocation of 110 kV high voltage power line (2 pea#o one double line);

- Relocation of 35 kV high voltage power line (5 pieces);

- Relocation of settling ponds and facility for waste water treatment in Kolubara Prerada;
- Relocation of springs and water intakes;

- Acquisition of new equipment (seffropelledconveyor, 3 belt conveyors B;8D0 mm and 2
distribution stations);

- Revitalization and modernization of existing main equipment;
- Acquisition of new auxiliary mechanization.
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Table 110 Main properties and outcomes of project’' Opening of open pit mine Field G

Technical properties

Value of project and source o

Description of outcomes

Valorisedaveraged annual outcomes

and facility for waste water
treatment in Kolubara Prerad

(EPS resource)

Acquisition of new main and
auxiliary equipment

29,500, 000
(EPS resource)

Investment overburden

Revitalization and 15,000, 000

modernization of existing (EPS resource and maintenan

main equipment resource)
2,100,000

(EPS resource)

large amounts of coal with poorel
quality making b#er recovery of
depositand increase its potential.
Total investments are 60,605,585
a. Start of ove
isin 2017, and start of coal
production is in 2018.

finance according to available documentation
Relocation of RiveKolubara 10. 460 000
in 2"9phase in total length of ’ ’
2.6 km (EPS resource)
Rel ocation of 1,370,000 L _
length of 1.8 km (EPS resource) Open pit mine Field Gisa
. . re_placement for_Vellkl Crljenl_ . Execution of opening of Field G mine
Relocation of regional road 5, 850, 000 | mine. Field G will secure sufficier enables continuity of electricit
M22 in length of 7.24 km (EPS resource) coal for safe supply of 'I_'PP Nik(_)|< oroduction. Based onyoverall rese?r/\cef
Relocation of 110 kV power 2. 000,000 g%s(;g' OF(’)Ignnedogroldugtrllon rlati.'s coal at Field G mine overall electricity
line and elocation of 35 kV (EPS resource) g 1?& J/(I)<a "(V:'t lcafo[]'.'c production of 30,000 GWh is feasible.
power line (5 pieces) value o 8 g. Loal of this Economic flow of the project provides
Relocati f SO d 4. 220.000 quality ena}bles blending with Internal rate of return ofRR=14.86%
oo o Springs an ’ ’ lower quality coal from Tamnava Economic flow of the project alsd rovide
water intakes (EPSresource) West Field and Radljevo mines, : pro) pro
. . h Ki ol i calculation of net present value with
Relocation of settling ponds 5,000, 000 |thusmaking possible to utilize discount ratef 8% at level of:

NPV=21,634, 494
NPV pertofcoaEF 0. 6 0 U
This open pit mine will use old equipme
therefor no additional outcomes regardit
energy efficiency will occur.
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Table 111 Missing planning and technical documentation

Project Status of project preparation Missingplanning an_d technical
documentation
Opening of open pit mine Field G Project documentation completely developed Spatial plan is on approval.
Table 112 Dynamics of activities within the referent period ofProgram
Project: : :
. o . Responsible entity | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Openingof open pit mine Field G
Project documentation
Preparation of technical documentation
Environmental and social impact assessment X
Approvals and acceptancesiynistries and x
institutions
Relocation of River Kolubara i"2phase in total X
length of 2.6 km
Relocation of regional road M22 in length of 7.24 ki X
Relocation of springs and water intakes EPS X X
Relocation of 110 k\power lineand elocation of 35 « «
kV power line
Relocation of settling ponds and facility for waste we X
treatment
Acquisition of new main and auxiliary equipment X X
Revitalization and modernization of existing main x
equipment
Excavation of overburden X X
Excavation of coal X

Risks: Public procurements for work and services, relocation of infrastructure (rivers, roads, etc.)

18¢




Field C

Investmens in open pit mine Field C are in function of achieving design production rate and
opening of open pit mine Field E which is replacement for mine Field D. Designed production rate
(according to new Additional project which is used for approval procedamd stith 3,000,000

tpa in 2017, following with 4,000,000 tpa in successive years until 2030.

Following subprojects must be completed in order to start the open pit mine Field E as a
replacement for mine Field D:

- Acquisition of ECS system, with productioate of 6600 ni/h (bucket wheel excavator, belt
conveyors B=D00 mm with 4 drive stations and length gd@ m and stacker for capacity
of 8,800 n¥/h);

- Recovery of internal waste dump and start of dumping in the area of former mines Field A and
Glina.

Field E

Open pit mine Field E is a replacement for mine Field D. Designed production rate is 12,000,000
tpa of coal. Following subprojects must be completed in order to start the open pit mine Field E
as a replacement for mine Field D:

- Acquisition of ECSsystem, with production rate ofé®0 n#/h (bucket wheel excavator, belt
conveyors B=D00 mm and stacker for capacity ¢880 n/h);

- Acquisition of haulage equipment and equipment for selective excavation;

- Revitalization of existing equipment;

- Acquisition of auxiliary equipment;

- Construction of retention dams and regul ati c
- Construction of infrastructure (assembly lot, workshops, etc.);

- Relocation of roads;

- Land acquisition.
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Table 113 Main properties and outcomes of project’ Opening of open pit mine Field E (completion of investment development of Field ‘C)

Technical properties

Value of project and source o
finance

Description of outcomes

Valorisedaveraged annual outcomé
according to available documentati

Relocation of infrastructure

41, 230,
(EPS resource)

000

Relocation of settlements

9,340,000
(EPS resource)

Construction of infrastructure 7,200,000
(EPS resource)
Field C new equipment (ECS 79,000,000
system) (EBRD ban
Equipment for Field D south 80,400, 000
wing (roof seam of Field E) (EPS resource)
3,500,000
Field E [ t until 2020 ’ ’
© (equipment unt ) (EPS resource)
Drainagedewaterin 15,000,000
g g (EPS resource)
Geological exploration 7,780,000
g P (EPS resource)
Acquisition of new auxiliary 34,000,000
equipment (EPSresource)

Open pit mine Field E, as replacemel
for mines Field D and Field C, will
secure sufficient coal supply to TPP
Nikola Tesla. Plannegroduction rate
increase on Field C to 6,000,000 tpa
with mining at NW part of Field D at
rate of 6,000,000 tpa to 11,000,000 t
(until 2020) and mining of 1,300,000
tpa to 5,000,000 tpa from roof seam
Field E with equipment from mine
Field D. Mining 4 Field E is planned
for 2025. Total production rate is
12,000,000 tpa (5,000,000 tpa roof
seam and 7,000,000 tpa main seam)
Tot al i nvest ment g
with additional &
end of the life of the mine, i.e. total of
74521400 u. Pl anned
is 11,000,000 tpa.

Execution of opening of Field E min
enables continuity of electricity
production. Based on overall resen
of coal at Field E mine overall
electricity production of 190,000
GWh is feasible. Economic flow of
the project provides Internal rate

return of:IRR=11.42%
Economic flow of the project also
provided calculation of net presen
value with discount rate oP8at
level of:
NPV=170, 495, 91
NPV pertofcoaF 0. 4 1
Acquisition of new ECS system it
frequency regulation on drives (4
drive stations) and capability of
velocity change in relation to
production rate. Energy savings wi
be on level of 1% to 3(%, i.e.
savings of 300,000 kwWh on annug
level for system. Later on, two
additional systems aracquired.




Table 114 Missing planning and technical documentation

Project

Status of project preparation

Missing planning and technical
documentation

Opening of open pit mine Field E

Completed feasibility study and Main minipgoject

Renewal of Feasibility study, Main mining
project for mine Field E, Environmental impa

assessment.
Table 115 Dynamics of activities within the referent period ofProgram
Project: . .
. o . Responsible entity| 2017 2018 2019 2020 2021 2022 2023
Opening of open pit mine Field E
Project documentation X X
Preparation of technical documentation X X
Approvals and acceptances by ministries and instituti X X
Relocation of infrastructure X X
Relocation of settlements X X
Construction of infrastructure X X X X X X
Field C new equipment (ECS system) EPS X X X
Equipment for Field D south wing (roof seam of Field X
Field E (equipment until 2020) X X X
Drainagedewatering X X X
Geological exploration X X X X X X X
Excavation of overburden (including Field C) X X X X X X
Excavation of coal (including Field C) X X X X X X X

Risks: Public procurements for work and services, recovery of mibaghes and internal waste dump éld C and Field D, relocation of

infrastructure, financing
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Field Radljevo

Open pit mine Radljevo is opened as additional capacity in western part of Kolubara basin, for
purpose of equalizing coal quality. In western part of Kolubara basin coal series contains numerous
dirt intrusions and coal is with highly variable qualityolmler to equalize coal quality and utilize

low quality reserves, coal from mine Radljevo will be blended with coal from mine Tamnava west
field and mine Field G. In this case, production rate on Field G will be reduced and high quality
reserves will preseed for homogenization. In case of construction of new power plant, production
rate of Radljevo mine will be increased. Approval procedune-goingat the moment for mining

in this mine, which will be followed with acquisition of approvals for develapnoé mines and
execution of mining activities. Following syfvojects must be completed to open mine Radljevo:

- Land acquisition;
- Relocation of infrastructure;
- Acquisition of new and auxiliary equipment;

- Acquisition of ECS system, with production rate 606 n¥/h (bucket wheel excavator, belt
conveyors B=2000 mm with 4 drive stations and length of 5000 m and stacker for capacity of
8800 ni/h);

- Acquisition of used system with production rate of 4100 m3/h;
- Acquisition of 2 coal systems with production ratetd00 m3/h;

- Acquisition of stacker for intelourden;

- Acquisition of haulage equipment;

- Acquisition of drainagalewatering equipment;

- Construction of infrastructure;

- Relocation of roads.



Table 116 Main properties and outcomes of project’ Opening of open pit mine Radljevd

Technical properties

Value of project and source o
finance

Description of outcomes

Valorisedaveraged annual outcomes
according to available documentation

Land acquisition and
infrastructure

17,500,
(EPS resource)

000

Investment overburden

10,500, 000

(EPS resource)

Main equipment 142,500,00
P (EPS resource)
Auxiliary equipment 6,760,000
Y AP (EPS resource)
Power suppl 4,590,000
PPy (EPS resource)

Coal quality 5. 500,000
management system (EPS resource)
Drainagedewaterin 10,190,000
’ ) (EPS resource)
8,300,000

Geological exploration

(EPS resource)

Opening of Radljevo mine will
compensate lack of production in
western part of Kolubara basin with
simultaneous reduction of production
rate at Field G, thus preserving require
coal quality for combustion in TRP
Coal series in Radljevo mine has
numerous dirt intrusions, thus reducing
coal quality and making it more difficul
for use in power plants. Blending of thi
coal with one from Field G will result in
coal of sufficient quality and in same
time enable remvery of reserves with
poorer quality. In case of new power
plants, production rate on Radljevo mi
can be increased easily. Investments fi
production rate of 6,000,000 tpa of cog

are 640,000, 000 u
planned for 2021. Total invesents
unt i | 2023 are ar
until the end of operational life are
640, 000, 000 .

Execution of opening of Radljevo mine
enables continuity of electricity
production, and production rate can be
easily increased in case of construction
newTPP.
Economic flow of the project provides
Internal rate of return ofRR=11.76%
Economic flow of the project also providg
calculation of net present value with
discount rate of @& at level of:
NPV=129, 731, 12(
Avg. netproft= 6. 92 U
NPV pertofcoaE 0. 54 0/
Acquisition of new ECS system with
frequency regulation on drives and
capability of velocity change in relation t
production rate. Energy savings will be ¢
level of 106 to 30%, i.e. savings of
540,000 kWh on annual level for systen
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Table 117 Missing planning and technical documentation

Project

Status of project preparation

Missing planning and technical
documentation

Opening of open pit mine Radljevo

Completed feasibility study and Main mining project

Approval procedure for Spatial plan
Fire protection project

Table 118 Dynamics of activities within the referent period ofProgram

Project:
Opening of open pit mine Radljevo

Responsible entity

2017

2018

2019 2020 2021 2022 2023

Project documentation

Approvals and acceptances by ministries and instituti

Land acquisition and infrastructure

Investment overburden

Acquisition of used excavator and stacker

Main equipment

Auxiliary equipment

Power supply

Coal quality management system

Drainagedewatering

Geological exploration

Excavation of overburden

Excavation of coal

EPS

X | X | X | X

X | X | X | X
X

X | X [ X | X
X | X [ X | X[ X

Risks: Publicprocurements for work and services, investments
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Tamnava west field

To completanvestment development of Tamnava west field it is necessary to acquire stacker and
belt conveyor for inteburden (with capacity of 12,000%h), bucket wheel excavator and self
propelled conveyor (capacity 4,50G/h), as well as finalizing constructiaf crushing facility

and development of second SUP line and introduction of coal quality management system. Also it
is necessary to perform refurbishment and modernization of equipment damaged in flood, and to
solve the issue of remaining mud in relatiowaste dump stability.
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Table 119 Main properties and outcomes of project’ Finalizing investment development of Tamnava west field mirfe

Valorisedaveraged annual

Value of project and source (¢ I . )
Description of outcomes outcomes according to available

Technical properties

finance documentation

Construction of roads Paljuvi 2 750 000
Jabul j e-Skobalja b u | ’ ’
Jabwlijge and h (EPS resource) N o

) y Finalizing investment developmeoit Execution offinalizing investment
Land acquisition and relocatio 31, 000, 0O ( Tamnava west field mine is final stage ¢ development of Tamnava west fie
of Skobalj settlement (EPSresource) investment cycle in this mine, which mineproject enables continuity of

: started in 1986. Mine achieved designe( electricity production. Based on
Congtructlon .of new stock yarg 54, 400, 00 (production rate but investments are not| overall reserves of coal at Tamna
and introduction of coal quality (KW bank) completed. Beside this, catastrophic flo{ west fieldmine overall electricity
management system in 2014 made great damage to the ming  production of 180,000 GWh is
Stacker folinter-burden 18, 700, 00 ( Thege investler]ts are i.ncluding missing .feasible. .
(12,000 r/h) (KAW bank) equipment (mainly for inteburden, coal Economic flow of the project

: transport, finalizing stock yard and provides Internal rate of return of

New bucket wheel excavator 24 . 500, 00 (introduction of coal quality managemen IRR=35.57%

(4500 ni/h) and transfer belt system), as well as refurbishment and | Economic flow of the project alsg

(EPS resource)

conveyor modernization of flooded equipment an¢ provided calculation of net preser
Refurbishment and acquisition of new equipment. Flzing value with discount rate oB8at
modernization of equipment 29,500, 00( investmen_t cycle_are creating conditiong level of:
damaged in flood. (EPS resource, World Bank] for supplying sufficient amount of coal t( NPV=519, 305, 04
TPP Nikola Tesla. Planned production Avg. netprofit= 8. 44
Belt conveyors fomter-burden 30,300,000 rate is 14,000,000 tpa until 2018, follow NPV pertofcoak 1. 95
and coal (EPS resource) by 11,000,000 tpa of coal with quality of  Old and flooded equipment is
e " 7,000 kJ/kg. Total investment until 2025 completely modernized with new,
Acquisition of auxiliary 15,400,000 550, 000, 000 a, | electric equipment. Energy saving
equipment (EPS resource) operational I|ife 3 10% to 30%.

15,000, 00(¢(

Drainagedewatering (EPS resource)
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Table 120 Missing planning and technical documentation

Project

Status of project preparation

Missing planning and technical

documentation

Finalizing investmentlevelopment of
Tamnava west field mine

Complete project documentation is finalized

Special purpose plan for land acquisition ang

relocation of Skobalj settlement

Table 121 Dynamics of activities within the referent period ofProgram

Project:
Finalizing investment development of Tamnava wey Responsible entity| 2017 2018 2019 2020 2021 2022 2023
field mine
Construction of roads Paljwdi a b u | j e-Skobalja b x
Jabwlijge and hydro facilidt
Land acquisition ancelocation of Skobalj settlement X X
Construction of new stock yard and introduction of co x «
guality management system
Stacker foiinter-burden(12,000 n¥/h) X X
New bucket wheel excavator,$90 ni/h) and transfer « « «
belt conveyor EPS
Refurbishment and modernization of equipment dama x X X
in flood.
Belt conveyors fomter-burdenand coal X X
Acquisition of auxiliary equipment X X
Excavation of overburden X X X X X
Excavation of coal X X X X X X

Risks: Public procurements for work and services, Recovery of internal waste dump from consequences of 2014 flood
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P.28.0ptimization and concentration of underground coal production

JPPEU Resavica issingle company, with status of public company andd0&ned by Republic
of Serbia. Main activity of the company is coal production. Mining takes place in 9 parts of the
company and these are:

- Anthracite miné'Vr ¢ k a", Aviarkiea

- Ibarski hard coal mine®aljevac

- Brown coal miné'Rembas, Resavica,

- Brown coal miné'Bogovind, Bogovina

- Brown coal miné'Sokd', Soko Banja

- Brown coal miné'Jasenovdg Krepoljin

- Brown coal minéGt a'yv alGjt aval j

- Lignite mine"Lubnicd’, Lubnica

- Aleksinac mine, contracting seces in other mines.

Beside main activity of underground mining, company also operates one open pit mine Progorelica
and one boron underground mine Pobr Lski poto
Overall production of all mines is around 550,000 tpa, while planned production for 2017 is
580,000 tpa.

- Anthracite miné'Vr ¢ k a", Aviarkiea -5,000t
- Ibarski hard coal mines, Baljevac -125,000t
- Brown coal miné'Rembas, Resavica, -175,000 t
- Brown coal miné'Bogovind, Bogovina -15,000 t
- Brown coal miné'Sokd', Soko Banja - 90,000 t
- Brown coal miné'Jasenovdg Krepoljin -42,000 t
- Brown coal minéGt a'yv alGjt aval j - 85,000 t
- Lignite mine"Lubnicd', Lubnica -45,000 t

Program for restructuring of Public Company for Underground Coal Mining is currently being
developed. This Programill start as soon as it is approved by the Government of Republic of
Serbia. Program will define which mines will be closed due to lack of coal reserves and poor
economic performances which are showing no trend in improving income. Also, Program will
define mines with resource potential, as well as capabilities to increase income with investments.

Plan is to increase production of coal to 600;@00,000 tpa after optimization and concentration
of coal production. Precondition is to finalize investmersako mine (investment in equipment
and new technology), thus creating conditions for higher production rate in this mine.

Hi gher production rate in Gtavalj mine 1 s re
to lack of the coal market in thisgion of Serbia.
Even higher production rates are feasible, Db

and Poljana deposits.

There is a possibility of opening new coal deposits, with previously prepared investment
documentation that will take im account all necessary parameters on the basis of which it can be
concluded whether there is economic justification for opening them.
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P.29.ntroduction of coal quality management system

Serious problems are caused in thermal power plants because of laagensaof delivered coal
quality. Problems are mainly reflected through:

- Output power of power plants declines below nominal level due to poor quality of coal,

- Coal with low calorific value causes low efficiency of boilers and consumption of larger
amountsf coal per produced MWh;

- Low calorific value of coal could cause problems with maintaining heat energy pressure and
steam in boilers, resulting in consuming (expensive) oil fuel,

- Low calorific value of coal requires higher utilization of crushers toreebigher intake of
coal into boiler, resulting in larger electricity consumption.

Beside advantages with easier combustion in power plants, coal homogenization enables mining
of reserves with lower quality (which are blended on the open pit mine orygatkvith coal of

better quality), thus resulting in higher recovery of the deposit. Also, coal homogenization has
advantages related to environment protection (mainly by elimination of coaloseffustion at

the stock yards).

Coal quality is the main cae for partial failures, which are resulting in lower productivity of

power plants by %, meaning 180 MW lower power in production. Losses due to partial failures

in power plants are 1200 GWh, all caused with insufficient coal quality. Introduction of
homagenization (coal quality management) will eliminate arourtd 80total losses (or reduction

of 370 GWh) and save up to 9,000,000 U per ye

Coal quality management system will be introduced at three locations, therefore thpegjscis
are defined:

1. Introduction of coal quality management system in western part of Kolubara basin (open pit
mines Tamnava west field and Field G, later on Radljevo);

2. Introduction of coal quality management system in eastern part of Kolubara basin (first Fields
C and D, andater on Field E);

3. Introduction of coal quality management system in Drmno miestolac.
These three suprojects are on various level of development:

1. Introduction of coal quality management system in western part of Kolubara basin
complete investmemtocumentation is finished, active public procurement procedure, selected
contractor and currently at stage of base and detailed engineering. Complete finish of project
i's expected at the end of 2017. Val bak, of i n\
bank donations and EPS resources.

2. Introduction of coal quality management system in eastern part of Kolubara basin
currently is in stage of development of technical and tendering documentation. Completion of
documentation is expected during 2017.p&cted schedule of the project depends on
suggested solutions in documentation, but the project will be probably introduced in stages,
with utilization of existing facilities irfKolubara Preradauntil its closure, and later on with
construction of new @ stock yard and crushing facility in the area of Vreoci village, which
wi | | be relocated. Pl anned amount is around

3. Introduction of coal quality management system in Drmno mine Kostolac. Completed
technical andendering documentation, tendering procedure is expected during 2017. Expected
finish is 2018. Pl anned amount is 5,225,230
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Table 122 Main properties and outcomesof project " Introduction of coal quality management systerh

Technical properties

Value of project ang
source of finance

Description of
outcomes

Valorisedaveraged annual outcomes according to available documen|

Introduction of coal

system in eastern part @
Kolubara basin

quality management |54, 400, 00
system in western part ( KfW bank
Kolubara basin

Introduction of coal

quality management |5, 225, 230
system in Drmno mine | EPS resource
Kostolac

Introduction of coal

quality management (90, 000, 0O

EPS resource

Equalizing coal
quality for optimal
combustion in paer
plants.

Utilizing low quality

Coal homogenization project at Tamnava mine secures increase
efficiency in power generation at TPP Nikola Teslage#s the operation
life of available reserves in deposit and reduces total cost of elec
generation. Economic evaluation was done separately for Tamnavg
and TPP Nikola Tesla B.
Achieved internal rate of return for mine is:
IRR = 8%

and forpower plant is:

IRR = 238%

coal by blending
with high quality
coal, thus increasing
recovery of the
deposits.

Higher efficiency of
power plants.
Reduced
consumption of oll
fuel in TPPs.
Reduced pollution a

stock yards caused
by selftcombustion

Coal homogenization project at Drmno mine secures increase €
efficiency in power generation at TPP Kostolac, extendspleeational life
of available reserves in deposit and reduces total cost of elec
generation.
Economic flow of the project provides Internal rate of return of:
IRR=57.3%

and it is very high for mining project, but it objectively depicts all
beneits of coal homogenization, which generates 410,000 t of cog
combustion in TPP n value sense. This means that period for inves
return is 1.8 years, after starting coal homogenization. Economic flow
project also provided calculation of r@esent value with discount rate
8% at level of:

NPV=2,037.5 million RSD

of low quality coal.

Project is in development stage.

Research of BCG indicated that somé&a3ff total losses in TPP or 370
GWh can be eliminated by coal homogenization, which equals to 9.2
million U per year.




Table 123 Missing planning and technical documentation

Missing planningand

Project Status of project preparation technicaldocumentation

Introduction | Introduction of coal quality management system in western part of Kolubara basin is in implemental Study"Introduction of

of coal stage. Finalizing engineering and activities on stock yard started. Compuitti@nks- beginning of 2018 coal quality management
quality Introduction of coal quality management system in Drmno mine is in tendering preparation for seleq system in eastern part of
managemen contractor. Kolubara basihis in
system Introduction of coal quality management system in eastern part of Kolubara basin is in developmen development.
Table 124 Dynamics of activities within the referent period ofProgram
Project: . .
. . Responsible entity| 2017 2018 2019 2020 2021 2022 2023
Introduction of coal quality managemesyistem
Introduction of coal quality management system in
. . o X X
western part of Kolubara basin project realization
Introduction of coal quality management system in « « x
Drmno mineprojectrealization
Tendering procedure X
Acquisition and assembly of equipment at Drmno min X X
System runningn EPS X X
Introduction of coal quality management system in
N Y X X X X
eastern part of Kolubara bagmnoject realization
Finalizing of Feasibility study X
Tendering procedure X
Acquisition and assembly of equipment at mining and
: X X X X X X
processing
System runningn X X X X X

Risks: Public procurements for work and services, exploration works of poor quality
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P.30. Introduction of new organization at EPS's open pit mines for purpose of work improvement
and higher efficiency of EPS open pitnes

EPS, with assistance of Boston Consulting Group, defined set of required measures to improved
efficiency and profitability of coal production, and at same time to maintain competitive price of
electricity on world market and to reduce business cdsis.purpose of these measures is to
ensure safe supply of coal with sufficient quality to power plants. Main defined targets are:

- improvement of occupational safety;
- increasing utilization of mining machinery to level existing in central Europe;

- increasiig automation level on production systems, for purpose of safer work and reduced
number of workers;

- implementation of homogenization and coal quality management on all open pit mines;

- better planning and execution of land acquisition;

- more efficient utilizéion of available working hours (pauses, work on holidays and Sundays);
- improvement of maintenance system;

- rationalization of working positions of employees through trainiagd educationsand
shifting from unnecessary positions after modernization (for example, operator of drive
stations) to deficient positions in production.

Priorities were defined, and expected profit
funding for newinvestments and opening of replacement mines.



Table 125 Main properties and outcomes of project’ Improving efficiency of EPS's open pit mine$

automation level ir|
mines

Total: 26, 000, 000
EPS resource

Technlgal Value of project and source @ Description of outcomes Valorls_edaverag_ed annual outcomes
properties finance according to available documentation
Onetime investment of . tici £ drvi
Improved ~4,000,000 G f H\nproylng fehlmincyo rylgg pcrloc_ess. Inl;:r_edQSE Reduction oemployeesy 250;
efficiency of and of ~8,000. ! eﬁ)rlceo ea energyanh re_ucm?su IS| S peduced costs b y 8
Prerada shiping. _I(_)ca ponlénlt¥l_nfrg?set © price ot cod. Increased incometly2 , 000, 00
rminatein rialr . ' '
Total: ~12,000,000 . srminaiandustriatrativay
There are 96 drive stations in Kolubara, with oy
Increasing 1,000 workers. All manually controlled stations | Reduction oemployeesy 300,

should be improved to remote controlled statior
except those plannddr replacement in 2018
(Field E).

Reduced costs by 5,000,660, 0 0 O ,
per annum

Increasing
utilization of
mining machinery

Reinvestment in each year of
~3,000,0000 f or Kol
~1,000, 000 0 f
auxiliary machinery.

Reinvestment each year
~1,000,000 0o f
~500, 000 u for
construction of roads on mine;

Total - ~16,500,00Q) .

Replacement of old/outdated auxiliary
mechanization, to increase availability. Improve
land acquisitiorto ensure proper conditions for
excavators. Construct roads to improve efficien
of auxiliary equipment and reduce travelling tim
through mines. Improve planning and
maintenance execution.

Reduced costs b5,000,000
25,000,00Q1 ;

Improvement of
capital
maintenance
through aggregate
replacement of
parts

Onetime investment of
~15, 000, 000 u
and~5 , 0 0 O folOK@ddolacl
Total: ~20,000,00Q] .

EPS resource

Reduce time for capital investment with higher
aggregate replacement of parts. In\esi
replacement of parts/components and their
renewal and transport to location before failure
the system.

Reducedcosts by 10,000,000
15,000,00Q ;
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Technical
properties

Value of project and source @

finance

Description of outcomes

Valorisedaveraged annual outcomes
according to available documentation

System operation
during break of the
crew

System operation during pause. Pay the crews
work instead to have a break. Alternativéasise
reserves to organize replacement crews to ope
systems during the break of the original crew.

Reducedcosts by 10,000,000
15,000,000 ;

Reducing the
numnber of drivers

6, 0 0 O fol0séverande

payments
EPS resource

Current road conditions are causing necessity {
have assigned drivers to transport staff across
mines. Better roads on the mines will reduce
requirements for drivers. Shift staff will dewvthe
vehicles to their stations.

Reduction oemployesy 200;
Reduced costs by 2,000,680, 0 0 0 ,

Net savings 10, 000Q(0
years.

Reducing the cost
of electricity
through reactive
power
compensation

500,0000
EPS resource

Reducingcosts of electricity through
compensation of reactive energy.

Solution is suggested in projédflore rational
utilization of energy through compensation of
reactive energy in Kolubatadeveloped by
Electrotechnical Institute Nikola Tesla

Savings due toeduced extensive use of
reactive energy by
(reduced consumption of reactive energ
by 75,000,000 kvarh per annum);
Savings due to reduced losses at level
70, 000 U0 per annun
active energy by 1,600,000 kWh per
annun).

Reducing the cost
of external
services

Conduct detailed analysis of causes for higher
costs and identify unnecessary increases in sc(
of given services.

Secure competitive selection process for this ty
of services.

Reduction of external services.

Reduced costs by 1,000,680, 0 0 O ,

Centralization and
optimization of
warehouse
management

Implement centralized warehouse managemen
single unit/sector. Unify items catalogue.
Supervise work orders and reserved
materials/items. Consider to @mgjze only one or

two warehouses for accepting items.

Reduced costs by 1,000,660, 0 0 O ,
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3.6.3. Sub-sector of Environmental Protection in Coal Sector

Main environmental protection aspects in coal segtayuired environment impact assessments
and prevention measures for not allowed environmental impact) in the area of coal mining, beside
all the legislation listed in chapt@y are additionally stipulated by Law on Mining and Geological
Exploration (Official Gazette RoS, no. 101/2015). Projects listed in this chapter are mainly
dedicated to reduced negative impact of coal exploitation cenvieonment.

One of theon-goingprojects is commissioning of new Excava@onveyorStacker (ECS) system
in Kolubara basin, as a part of the projdstprove mining technology in MB Kolubara to increase
thermo power plants efficiency and to reduce itsremmental impact, which is under credit of
EBRD and KfW banks at | evel of 140 million u.

Purpose of this project is to secure reliable and continuous supply of coal, rational management of
natural resources, including reduced pollution of amkaénsurroundingthermal power plants

using coal from Kolubara basin. Project has technological importance, regarding environmental
impact through harmful substances as well as social importance. Thereforef-thatart
environment protection measures gopleed, in order to minimize impact of the equipment on the
existing environmental condition. Special attention was given to spot and linear noise and dust
emitters, for the purpose of elimination of their impact on the environmenheigibouring
populaton.

Regarding noise protection, all requirements are met defined by stdAdardstics- description

of measuring and assessment of noise in the envirotimpatt 1"Basic values and assessment
procedure’s standard SRPS ISO 1996 and part 2"Establisiment of noise levels in the
environmerit standard SRPS ISO 1926 which are identical to standards ISO 1996nd 1SO
19962 2007"Act on noise indicators, limiting values, methods for assessment of noise indicators,
disturbances and harmful effects ofis®in the environmehiOfficial Gazette RoS, no. 75/10)
requirements of Action plan for environment protection (ESAP from Project on improving
condition of environment in Kolubara basin) and Policy of environment protection and social
policy of EBRD from2008. Maximal level of noise after commissioning will concutAct on

noise indicators, limiting values, methods for assessment of noise indicators, disturbances and
harmful effect of noise in the environmént

For zone 4'Businesgesidential areasradingresidential areas and playgroutdaccording to

this Act, defined maximal level of noise during daytime is 60 dBA, andifht-timeis 50 dBA.

Most recent measures are applied for noise suppression, caused by surface mining technology,
which arealso used on open pit mines in Germany. Equipment used in the process has reduced
noise level (rollers on belt conveyors with balance G 16, enclosure of belt conveyor drive stations,
etc.).

Concerning protection from impact of suspended particles, allittcmmgl are in accordance to
limits, tolerance values and limit of tolerance as definetD®cision of Government of Republic

of Serbia on conditions for monitoring and requirements of air quality (Official Gazette RoS, no.
11/2010) and requirements of Aart plan for environment protection (ESAP from Project on
improving condition of environment in Kolubara basin) and Policy of environment protection and
social policy of EBRD from 2008. This Directive if in complete compliance to norms provided in
EU Diredive 2008/50/EC (Directive 2008/50/EC on ambient air quality and cleaner air for Europe,
Official Journal of the European Union L 152/31.6.2008). Air pollution is measured by
monitoring and measuring concentration of suspended particles (PM10, PM2ib) timking
samples and their analysis. This area also included most recent methods for dust suppression
(installed water sprinklers on all transfer points of material, starting at excavating point, over belt
conveyors to the stacking). Dust suppresssaaiso performed along the roadsundthis system.

Same approach will be used on new ECS system (VI ECS system) at open pit mine Drmno. Also,
all new systems operating in EPS mines will utilize this system for environment protection.
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Reclamation projectsf degraded terrain was completed for all open pit mines of EPS, and these
will be activated as soon as conditions on internal waste dumps allow (Remark: According to the
Law on Mining and Geological Exploration, part of the Main mining project and Addaiti
mining project are Technical projects on reclamation, which are executed once the conditions
allows within the mine).

Monitoring of surface water quality released into recipients as a part of drainage, is taking place
on all open pit mines. Also, cant of ground water quality is organized through wells.
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3.7. Sector of Energy Efficiencyin Energy Consumption

Energy efficiency in area of final energy consumption and energy sources is regulated by two laws:
Energy Law (Official Gazette of the Republic &erbid, no. 145/2014) and the Efficient Use of
Energy Law (Official Gazetté no. 25/2013) in Serbia. Through these two laws the requirements
of Directive 2006/3ZEC about energy efficiency of final consumption and energy services (ESD)
have been transped. In the meantime Directive ESD was replaces by afoawed Directive
2012/27EU about Energy Efficiency Directive (EED), whose obligatory implementation, for the
Contracting Partiesf the Energy Communityreaty, starts at the end of 2017, in accorckato

the decision of the Ministerial Council (Z015/08MC-EC) from October 2015. Decision defines

out the terms and requirements for the performance of particular EED regulations which are
different in regards to the members of the EU. Even though didgestment with new Directive

has not been made yet, the aforementioned laws, primaril§ffieeent Use of Energy Law
("Official Gazetté no. 25/2013), are largely compliant with its regulations.

In addition to these laws, the area of energy efficienahe building sector is regulated by the
Law on Planning and ConstructiotOfficial Gazette of the Republic of Serbjano. 72/2009,
81/2009- corr., 64/2010 decision, 24/2011, 122012, 42/2013 decision, 50/2013 decision,
98/2013- decision, 1321014 and 145/2014) and related Delegated legislation: Regulations on
energy efficiency of building constructioidfficial Gazette of the Republic of Serbiélo. .
61/2011) and the Regulations on the conditions, content and manner of issuing certificates o
energy performance of building&dfficial Gazette of the Republic of Serbiao. 69/2012).

Action plan for energy efficiency is the document used to plan and implement energy efficiency
improvements in accordance with Article 7 of the Efficient UsErargy Law in Serbia. The 3rd
action plan for energy efficiency for the period from 2016 to8QDfficial Gazette of the
Republic of Serbig no.1/17) (3rd APEE) was adopted by the Government in late 2016. 3rd APEE
was prepared in a format that is defined by Energy Community, in accordance with the
requirements of Directive 2006/, but also included a number of elements concerning the
future mplementation of Directive 2012/82U. 3rd APEE comprises: (1) national savings goals

for the period of 2012018.(2) Measures for the efficient use of energy, activities, responsible for
activities, deadlines and evaluation of the expected results obé#ut measures to achieve the

set goals, (3) financial, legal and other instruments envisaged for implementation of the planned
measures and activities, and (4) Ratings the degree of realization of the planned energy savings
goal from the previous Actioplan (for the perio@0132015).

3.7.1. The Goals in the Area of Energy Efficiency and Indicators of Their Implementation

From the point of defining the goals it is important to have in mind the fact that the goals by 2018
are defined by th€ontracting Partiesf the Energy Community Treagnd in accordance with
Directive 2006/3ZEC, as final energy savings ¢¥dn the period from 2010 to 2018. By Directive
2012/27EU, the European Union adopted the goal that energy consumption in the EU in 2020
must not exced 1474 million toe of primary energy, i.e., 1078 million toe of final energy. For
some State Members the individual goals are not defined in the Directive, but it is recommended
that countries review their national goals in order to fit in a common dasapart of the
implementation of this Directive, biyhe Contracting Parties of the Energy Community Treaty
energy consumption that does not exceed 187 million toe of primary energy, i.e., 133 million toe
of final energy is defined as the goal. Pursuattitgoal, the indicative target of the Republic of
Serbia is that primary energy consumption does not exceed 17,981 million toe of primary energy
and final energy consumption does not exceed 13,103 million toe of final energy for energy
purposes in 202Mefined values are greater than the projected ones according to the reference
scenario, and in particular according to the scenario with the implementation of energy efficiency
measures of the energy strategy. Also, data about the implementation oétfg lealance in

2015, show that the realization of both, the consumption of primary energy (15,051 million toe),
and the final energy consumption (8,776 million toe, which includes 617 thousand toe-for non
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energy and 8,159 million toe for energy purposesignificantly below the projected consumption
according to both designed scenarios so Serbia will strive to maintain the trend of achieving
savings of final energy consumption at the level%fcompared to 200 significantly higher

level of reservexistsin terms of final energy consumption than in terms of primary energy.
Namely, there is space for average annual growg@6 in primary energy consumption and, the
average growth of 999 for total final energy consumption for energy purposekerperiod up to

2020.

Projected reduce of greenhouse gases emissions caused by an increase in energy efficiency in the
energy consumption has been calculated using the following emission factors that are multiplied
by energy sources for final consumptidor heating plant 0.287 tCQ/MWh of the produced

heat energy (emission factor with which it is calculated in the Energy Strategtheelectricity

- 1.099 tCQ/MWh (combined emission factor for the production of electric energy in the electric
power system of Serbianational emission factors for 2012)954 tCQy/toe for oil derivate (an
emission factor with which is calculated in the Energy Strategy),101 ¥gQ@r coal and 6.1
kgCQ/TJ for natural gasSource for last two: IPCC Guidelines for National Greenhouse Gas
Inventories- Stationary Combustion, their values are used in the Energy Strategy as well).
Calculation of projected net reduction in emissiohgreenhouse gases due to increased energy
efficiency in energy consumption was made on the basis of differences in the consumption of two
scenarios of the Energy Strategy: reference scenario and scenario with implementation of energy
efficiency measuresProjected net reduction in emissions of greenhouse gases due to the
implementation of energy efficiency measures amounts 6,669.548 &g @C2030. It accounts

for about 8% of the intended national specified contribution for 2030.

Since the fall of fiml energy consumption is greater than the fall in consumption of primary energy

it is obvious that measures that have been implemented to improve energy efficiency at the level
of final consumption produced significant results. On the other hand, measthessectors of
transformation, transmission and distribution of energy were not identified in the previous action
plans. Greater enforcement of energy efficiency measures in these sectors is expected as a result
of the implementation of Delegated legisbn of the efficient use of energy Law, primarily
Rulebook and the Regulations thmescribeminimum energy efficiency requirements for new

and reconstructed facilities for the generation, transmission and distribution of electricity and heat.
Measure®f energy efficiency in energy transformation, transmission and distribution are subject
of chapters thanalysdhe specific areas within the Program. The measures and activities relating
to final energy consumption are mainly discusses in this chapter.

According to Directive 2006/3EC and by Decision 2009/08S-EnC Ministerial Council of the
Energy Community of 18th December 2089 Contracting Parties of the Energy Community
Treatyare committed to achieve savings goal & & final energy consumpih in the period of

nine years starting in 2010. The reference year for the Republic of Serbia in respect of which the
percentage of savings is accounted is 2008, because of the reason that at the time of the Decision
implementation the most accurate aabié data on energy consumption are taken from the Energy
Balance for the year of 2008. The planned target that was estabfiishib@ first timein the
framework of the First Action Plan for Energy Efficiency of the Republic of Serbia for the period
from 2010 to 2012, was confirmed through the 3rd APEE as expected savings4thobisand

toe by 2018. According to the analysis in the 3rd APEE, the savings8Bd@ tB@usand toe was
achieved by 2014, and projected savings up to 2015 amounts 370 thowsaralue of savings

are not projected for 2016 and 2017, but only the final saving for 2018. Having in mind that the
energy management system is only just established and that its most significant effect can be
expected in 2018, and that a similar condastan be applied to the implementation of efficient

of tires in road vehicles and the marking and monitoring of fuel quality, the assumed savings per
year in order to realize the set goal is formed within Program. The default implementation is
formed base on the assumption that the savings on mentioned categories will occur only in 2018,
and that the ratio between savings per year willOl& 1: 1.2 Indicators of final energy
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