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1 EXECUTIVE SUMMARY

The City of Banja Luka is the political and administrative centre of Republika Srpska (RS), and is located in the
north-western part of Bosnia and Herzegovina (BiH). The City covers an area of 1,239 km?2and has a population
of 199,191 inhabitants.

The district heating (DH) system in Banja Luka was established in 1970. The existing Joint Stock Company
"Toplana" Banja Luka (the Company) was founded in 2003, and is the main heat supply company in RS which
supplies the area of the City. The majority owner is the City of Banja Luka with 77% of shares, whereas the
remaining 19% is owned by the Company and 4% by other shareholders. The DH system covers only a part of
the City — there is a large number of residential buildings as well as commercial and public buildings not
connected to the current DH network, in the current service area for district heating as well as outside of the
area. The Company serves around 30% of households, commercial and administrative buildings in the City,
whereas the rest of buildings are heated individually with coal, firewood and electricity.

An assessment of the Company operations has confirmed that nearly every aspect of DH operations is
unfavourable which results in serious financial shortcomings for the Company. As a result of inadequate level
of service, the Company has lost 13% of the customers since 2011. In addition, the DH system which uses HFO
as fuel is a major polluter in the City.

Based on the identified need for investments for the reconstruction of the City's network, as well as the need
for fuel substitution, the City of Banja Luka has requested the technical assistance of the Climate Technology
Centre and Network in order to evaluate options for rehabilitating and modernizing its DH system.

Biomass fuelled district heating is considered to be the least cost heating solution for the City, but has to be
substantially improved in order to be competitive against alternative heating solutions. The current costs for
district heating could be substantially lowered by switching from HFO to biomass, but also by giving the
customers the possibility to regulate their heat consumption and save energy.

The Priority Investment Program (PIP) has been developed taking into account the current capabilities of the
Company and the possibilities for financing PIP measures. The PIP addresses the identified issues by proposing
fuel switch from HFO to biomass as environmentally friendly, renewable, locally available and cheaper fuel;
modernization and rehabilitation of the existing HFO boilers to cut costs of fuel and electricity; rehabilitation
and priority replacements in the distribution network to cut heat and water losses; and switching to
consumption based metering and billing for improved quality of services and customer confidence.

The proposed measures are aimed at improving the service level and decreasing DH costs in order to improve
the competitiveness of district heating in relation to alternative heating sources. The measures have been
designed taking into account technical, financial and environmental considerations, in order to secure
environmentally, technically and financially sustainable DH operations in the City and to improve the quality of
the service in order to ensure the return of the disconnected customers.

In terms of environmental impacts, the implementation of the proposed measures under PIP will inevitably
lead to short-term impacts that are related to construction works and generally associated with infrastructure
projects of any type. The significance of negative impacts during the replacement and reconstruction works
has been assessed as minor. On the other side, the implementation of the mentioned measures will result in
long-term positive impacts on air quality, more efficient consumption of natural resources (fuel and water
consumption) and overall increase in energy efficiency of existing district heating system. In terms of
significance, positive impacts have been assessed as major environmental benefits.

The recommended improvements to the DH system in the City of Banja Luka are in line with the strategic
objectives of BiH, RS and the City of Banja Luka in this sector. There is no specific legislation regulating the DH
sector; DH operations are governed by various pieces of legislation on energy efficiency improvement, use of
renewable energy sources, spatial planning and environmental protection. Even though the existing legislation
relevant to DH operations is still being developed, it is considered to provide an adequate framework for the
suggested improvements to the DH system.
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The financial analysis of the effects of the proposed PIP measures shows that the increase in the share of
biomass in total fuel consumption would change the situation of the Company from a loss-making into a
profitable enterprise. This achievement rests on a number of critical assumptions:

e The price of biomass and HFO remains at current levels;
e 80% of disconnected customers are reconnected to the DH network within 4 years;
e Consumption-based billing is introduced fully;

e The financing loan is approved for a ten year period, with a grace period of 1 year.

10
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2 BRIEF INTRODUCTION

The City of Banja Luka has requested the technical assistance of the Climate Technology Centre and Network
(CTCN) in order to evaluate options for rehabilitating and modernizing the district heating (DH) system. Banja
Luka is the second largest DH system in Bosnia and Herzegovina (BiH). It experiences significant energy losses
(in large part due to hot water leakages and heat losses) during transmission and end-use, thereby incurring
major, avoidable costs to the City and the publicly owned Company, while also producing unnecessarily high
amounts of greenhouse gas emissions.

The Company has identified the need for investments for the reconstruction of the City's network. The
Company has also identified the need for fuel substitution and is considering conversion of the biomass or
alternative cheaper energy sources (away from heavy fuel oil) for various parts of its operations.

The CTCN technical assistance and parallel work of the District Energy in Cities Initiative is intended to deliver
an actionable evaluation of options with associated investment and policy development plan that will ensure
the investment is a) attracted from private sector or other actors where required, b) does not deliver a
technical solution without the policy framework that will ensure long-term sustainability of the DH system's
business plan (e.g. building efficiency policies and tariff regulation).

Implementation of the Project is expected to increase the energy efficiency of DH operations in the City of
Banja Luka, leading to reduction in the use and procurement of crude oil, helping the City of Banja Luka to
reduce heat and financial losses, while encouraging the local economy and creating possibilities for local job
development. Furthermore, the Project is expected to contribute to the improved operational efficiency of the
Company, through the process of knowledge transfer and capacity building of the City and the Company
representatives.

The evaluation of options will be focusing on (i) a report on the present status of the DH system in the City
including the analysis of the DH Company, socio economic analysis of the City and the DH network, (ii) a draft
short-term strategy for efficient sustainable DH operation that will include potentials for smart technologies
and fuel switching, and that will define short term investment priorities, (iii) a financial analysis of the priority
investments projects proposed in the short term-strategy, (iv) a rapid environmental assessment of proposed
priority investment projects, and (v) a policy/regulatory gap analysis.

11
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3 ASSESSMENT OF THE PRESENT STATUS OF THE DH SYSTEM

3.1 District Heating in Bosnia and Herzegovina

In Bosnia and Herzegovina, larger centralized DH systems emerged in the 1960s and 1970s of the last century.
DH systems used to be in most cities with a population of 20,000 and above. Before the war, the number of DH
companies was more than 30, but lacking maintenance and repairs resulted in big damages and eventually
heat supply had to be stopped. DH in BiH served 120,000 flats, equivalent to 450,000 inhabitants or 10% of the
population. In the urban areas, DH is still a significant heating option with about 39% of the households
connected to the systemsl.

The Sarajevo DH system is the largest in BiH. Centralized DH system in Sarajevo started in 1968 under the
umbrella of the local housing company by operating boiler facilities previously managed by tenants’ council.

The DH system of the City of Banja Luka is the largest one in Republika Srpska. The centralized DH system was
constructed in 1972.

Significant investments have been channelled into DH system rehabilitation over the last decade, following the
war. These investments have in particular focused on eliminating the damages encountered during the war
and reducing major heat and water losses, improving pipe insulation, upgrading valves, replacing heat
exchangers, replacement of boilers and burners, and substation modernization.

Although this has improved system efficiency most DH systems face substantial continued investments in
network improvement over the next decade. One of the reasons for this has been that many DH systems were
out of operation for several years during and after the war, leading to serious corrosion of the network.

Most heat production units are using fuel oil for heat only boilers or coal for CHP plants. Natural gas is only
available in a few places, primarily in Sarajevo.

Domestic hot water is predominantly produced in individual gas-fired or electric heaters. There are only few
cases (mainly in Sarajevo) where the hot water is produced and distributed by the DH Company. This is an
important potential for future expansion of DH to all-year operation (the system presently only operates
during October-April) and would create a better basis for future production of combined heat and power and
production based on biomass fuels and/or waste incineration.

There are only few cases of limited private sector participation in the DH sector (e.g. Livno, Gracanica,
Gradiska) where biomass is used for heat production.

3.2 District Heating in Banja Luka

The Company2 is the sole provider of district heating services in Banja Luka. According to the available data’, it
serves around 30% of households, commercial and administrative buildings in the city. The rest of buildings are
heated individually. In private households, wood is usually used as the energy source for heating. The
Company provides the thermal energy only for space heating, while the DHW is individually prepared in each
household, usually by electric boilers.

The Company provides the thermal energy for space heating in Banja Luka only during the heating season,
which usually starts on October 15" and lasts until April 15" Thermal energy supply lasts in the average of 188
days. Heat is supplied from 6 h to 22 h on the daily basis during the season. During that time, it is intended to
maintain the inner temperature of +21°C (+/- 1°C). However, maintaining continuous temperature under the
current operating state of the district heating system is impossible due to very high losses and poor control
possibilities. During the night, DH system operates under reduced regime. Analysis has shown that this type of
operation is economically more efficient compared to complete shut off and start over in the morning,
avoiding high peaks in fuel consumption.

! Statistical Office, Living Standard Measurement Survey in BiH
2 A.D. - Joint stock company
*odriivi energetski akcioni plan Grada Banja Luke, 2010
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3.2.1.1 Service Area for District Heating

The City of Banja Luka has an area of 24.25 km?. Out of this area, DH system covers 10.7 km? or about 44%.
District heating installations in City of Banja Luka consist of a heat source made up of three heating plants.
Central plant for thermal energy production includes four heavy fuel oil boilers, each with a capacity of 58
MW. The central heating plant is located on the bank of the river Vrbas in the central part of the city. On the
east and north of the plant is an industrial zone, while the residential area, the major consumer of heat from
the plant, is located on southwest, west and northwest. In addition to the central heating plant, there are two
new biomass boilers. One of the boilers has the capacity of 10 MW (hereinafter referred to as the heating
plant Starcevica), while the other has the capacity of 6 MW (hereinafter referred to as the heating plant
Kosmos). The heating plant Stardevica is located south of the central plant supplying heat to residential
buildings in its vicinity, which are located east of the plant itself. The heating plant Kosmos is located within
Kosmos Aviation Institute in KocCi¢ev Vijenac neighbourhood.

The service area of the Company is shown in the following Figure.

Urban area
District heating

Figure 1: District Heating Supply Area
3.3 Location and Natural Environment

3.3.1.1 Geographical Location

Banja Luka is located in the north-western part of Bosnia and Herzegovina, in the centre of the western part of
Republika Srpska. Banja Luka is surrounded by the mountains Manjaca (1,338 m), Tisovac (1,172 m), Osmace
(948 m) and Crni Vrh (548 m) from south and southeast, from the northwest by the mountain Kozara (421 m)
and to the north by the Pannonia basin. The territory of the city covers an area of 1,239 km? and borders with
the Municipalities of Gradiska, Laktasi, Celinac, Mrkonji¢ Grad, Ribnik, Ostra Luka and Prijedor. The maximum
distance between the northern and southern points of the territory of the city is 55 km, and 40 km between
the western and eastern point.

13
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The rural area of the city represents about 85% of the territory of the city Banja Luka. It consists of 40
settlements and two partial settlements: Agino Selo, Barlovci, Bistrica, Bocac, Borkovici, Bronzani Majdan,
Cerici, Cokori, Dobrnja, Dragocaj, Dujakovci, Golesi, Kmecani, Kola, Kola Donja- dio, Krmine, Krupa na Vrbasu,
Lokvari, Lusici, Ljubacevo, Melina, Motike, Obrovac, Paviéi, Pervan Donji, Pervan Gornji, Piskavica, Prijakovci,
Potkozarje (lvanjska), Prnjavor Mali, Radmanici, Radosavska, Rekavice- dio, Slavi¢ka, Stratinska, Stricici,
Subotica, Simidi, Sljivno, Veriéi, Vilusi and Zelenci. The major part of the city is located in the Vrbas River basin,
and a smaller part belongs to the Sana River basin.

The Company is located in the southern part of the urban area of the city, on the left bank of the river Vrbas, in
the Local Community Borik 1. The Police Academy of Banja Luka is located in the proximity of 10 m of the
location of the Company on the west side, and the University Campus of Banja Luka on the north side. Less
than 5 residential buildings are located at about 20 m from the west and south side of the Company.
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Figure 2: Location of the Company
(Source: Google Maps, 09/03/2016)

3.3.1.2 Climate

Banja Luka's climate is classified as warm and temperate. Banja Luka is a city with significant rainfall. Even in
the driest month (August), there is 57.6 mm of rainfall. According to Képpen and Geiger, this climate is
classified as Marine-Mild Winter (Cfb). The average annual temperature is 10.8°C and 17.2°C in the vegetation
period from March to November. The monthly temperatures for most of the period are above 0°C, which
shows that the area does not have long periods with very low temperatures. The highest average monthly air
temperature is in July (20.7 ° C) and August (20.5° C), and the lowest in February (-1.4° C) and January (0.4° o).’

In 2015, the average annual temperature was 12.7°C, which shows that the temperature was higher compared
to the general average annual temperature. The highest average monthly air temperature was in July (25.2° C)
and August (24° C), and the lowest in February (2.4° C) and December (3.2° C), according to the
Hydrometeorological Institute of Republika Srpska.

The vegetation period starts on March 15" and lasts until November 23", which is the period of daily
temperatures above 5°C. The period with average daily temperature above 20°C is an average of 46 days.
There are also days with tropical temperatures, i.e. periods when the temperatures are higher than 30°C.

The average annual amount of precipitation is 1,017 mm/m>.The amount of precipitation increases in spring
and autumn and decreases over the summer and winter periods.”

* Institute for Urban Development of RS, A.D. Banja Luka, Rural Development Strategy of the City of Banja Luka 2010 —
2015, Banja Luka, 2010
> Ibid.
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Spatial distribution of annual precipitation indicates that the northern part of Banja Luka, in the lower course
of Vrbas, has less precipitation (an average of 850 mm to 1,000 mm/p.a.) than the southern part, in the upper
course of Vrbas River, with an average between 1,000 mm and 1,500 mm.®

The dominant winds are north — north-east and northwest-west winds. About 40% of the days per year are
without wind, which is indicated by a high frequency of silence. The highest average wind speed amounts to
about 2.9m/s in Banja Luka.

The average annual relative humidity is 78%, which means that the air above Banja Luka is moderately moist.
The greatest value of relative humidity is in November and January. The foggiest days are in December,
January and October, and the least foggy days are in April and June.

3.3.1.3 Land Use, Cultural Heritage and Nature Protection

The land where the DH facility is located belongs to the valley land types. The most important type of land in
this group is fluvisol. This type of land is being converted to construction land, without adequate treatment of
the surface humus layer.” The land on which the DH facility is located is categorized as urbanized land,
accorging to the Map for Urbanized Land and Constructed Units from the Spatial Plan of the City of Banja
Luka.

Due to its long history, Banja Luka is rich in culture. There are several museums including the Museum of
Bosanska Krajina, the Ethnographic Museum and the Museum of Modern Art of RS. One of the most famous
cultural sites in Banja Luka is the cultural centre of "Banski Dvor" (Halls of the Ban) located about 2 km
northwest from the DH facility. The mediaeval castle Kastel Fortress is located in the city centre, and is one of
Banja Luka's main attractions. The fortress is located about 2 km west from the DH facility. All cultural
attractions and objects (including sacral objects) are located about 2-3 km from the facility in the west,
southwest and northwest direction.

There are no protected areas for conservation of nature or ecology in the city centre of Banja Luka, or in the
proximity of the area where the facility is located. The closest protected areas are located in the rural areas of
the city or out of the city, according to the Local Environmental Action Plan for Banja Luka.

3.3.1.4 Geomorphology and Geology

The area of Banja Luka belongs to the Pannonia rim and Inner Dinarides. General characteristics of the area are
gradual rising of the relief from the Sava basin from the north to the south. The geomorphologic and geologic
characteristics were analysed based on the Geological Map from the Spatial Plan of the City of Banja Luka® and
based on the General Geological Map of SFRY 1964-1969.

The city is located at altitudes that range from 140 m a.s.| - coast of Vrbas - ZaluZani to 1339 m a.s.| - Goli vis —
Cemernica, while the central part of the city lies at an altitude of 163 m a.s.|. Banja Luka was developed on the
southern edge of the Banja Luka valley, which extended into the southwest-northeast direction. The valley is
surrounded by hills from the tertiary age. The valley is surrounded on the south side by the hill Starcevica (433
m), Ponir (589 m), Banj - brdo (403 m), Krémarice (302m) and Sibovi on the southwest (333 m). Mountainous
hills dominate the north, such as Motajica, Prosara, Kozara and between them is the Lijevce Field (90-100 m
a.s.l). On the south-western and southern side of the territory of Banja Luka valley are the Manjaca, Osmaca,
Tisovac and Cemernica mountains. Other geomorphologic forms in Banja Luka are: caves, abysses, etc. The
Company is located on the left river terrace of Vrbas, and no other relevant geomorphologic forms are
identified in the closer area.

The DH facility is geologically located on a lower terrace (t;) formed during the Holocene geologic period.
Other geologic forms in the near area are marlstones, clays and sandstones with melanopsis, and also flysch,
breccias lime stones, marlstones and calci — rudites.

6, -
Ibid.

’ City of Banja Luka, Local Environmental Action Plan, Banja Luka, 2009

& Spatial Plan of the City of Banja Luka

° Ibid.
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3.3.1.5 Ground Conditions

The ground conditions of the DH facility and the surrounding area consist of loose sedimentary soils that are
mainly developed on lowland and flood plain deposits dominated by clay, sand stones and gravel.

3.3.1.6 Surface and Groundwater Quality

The territory of the city of Banja Luka is characterized by a hydrographical network of siliceous flysch terrain
and karst hydrology. The hydrographical network consists of large and small rivers, and periodic and
permanent streams that build two river basins: Vrbas and Sana.

Most of the area of the city belongs to the Vrbas River basin, which includes the eastern part with an area of
891 km?, and a smaller part of Sana River basin, which includes the western part with an area of 342 km?. The
Vrbas River basin is the most important water resource in the western part of Republika Srpska, as three
quarters of the city are located in its catchment area, and the longest tributaries of the region are Vrbanja and
Suturlija. Vrbanja flows into the Vrbas River several hundred meters downstream from the location of the DH
Company, from the south-east side.

The Vrbas River is characterized by three main areas:

e The upper course from the source to the city Jajce, with abrupt falls and relatively small flow, with the
characteristics of a mountainous river stream and water quality of category | and II.

e Midstream from Jajce to Banja Luka, a deep limestone canyon with accentuated fall of the riverbed.
Water quality is in the categories | and II.

e The lower course from Banja Luka to the estuary of the river flows through the alluvial flat land. It has
the characteristics of lowland rivers, a small riverbed fall and a meandering course. Water quality of
this part of the river belongs to the category Il and IlI.

The Company is located in the area of the midstream of the river Vrbas, which means that the water quality of
the nearest watercourse is in the categories | and II.

The area of Banja Luka is characterized by a large number of groundwater courses, which are pronounced
during significant amounts of precipitation. However, no underground waters were identified at the location of
the Company, but infiltration through alluvium deposits may cause contamination and change the water
quality category.10

Based on the Regulation on the Conditions for Discharging Wastewater into the Public Sewerage System“, the
Company also undertakes measurements of water quality. The report on the results of measurements of
physical and chemical features is shown in Table 1.

Table 1: Report on the Results of Measurements of Physical and Chemical Features™

Parameters Established values Reference value Unit of measurement
pH 8.10 6.50-9.50 | pH unit
KMnO, 10.5 /| mgL?!
Sediment after 0,5h sedimentation 0.3 <5 | mg L?
Total suspended solids 110 <500 | gm 3
Electrical conductivity 404 / uScm'1
Ammonia 0.04 /] em?
Nitrites 0.03 /] em?
Nitrates 2.97 /e m?
Manganese <50 <500 | mg m>
Detergents <50 <10,000 | mg m>
Lead, Pb <10 <500 | mg m>
Cadmium, Cd <10 <50 | mg m>
Arson, As 5 <100 | mg m?
Overall chrome, Cr <10 <1,000 | mg m?3

10 City of Banja Luka, Local Environmental Action Plan, Banja Luka, 2009

" Official Gazette of RS, No. 44/01

2 Measurements performed by the Institute of Public Health, Service for Sanitary Chemistry - laboratory for testing waste
water
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Parameters Established values Reference value Unit of measurement

Sulphates 71.7 <200 | g m>

The established values of the parameters are within the referenced values, in accordance with the Regulation
on the Conditions for Discharging Wastewater into the Public Sewerage System.

3.3.1.7 Air Quality

There is no continuous city-wide ambient air quality monitoring and measurement. Exceptions are
measurements conducted for specific needs at certain locations. The most significant single source of air
pollution in Banja Luka are the existing boiler houses at the facility, which is the reason why the Company
undertakes regular measurements of pollutants, as shown in the tabular presentation of measured and
calculated values of the process parameters and the concentration of pollutants and limit values of emissions
for the measured emissions of air pollutants in accordance with the Regulation on Measurements for
Prevention and Reduction of Air Pollution and Air Quality Improvement”. The measurements were undertaken
in two boiler houses (boiler house 1 and boiler house 4).

The measurements in boiler house 1, were performed on 14 December 2015 between 12:22 and 12:28 hrs.
During the measurement, fuel oil was used and the thermal power of the combustion chamber was 58 MW.
The measured values are shown in Table 2.

Table 2: Measured, Calculated and Threshold Values of the Concentration of Flue Gases for Boiler House b

Pollutants Emission thresholds for
liquid fuels for large plants
Recalculated Official Gazette of RS, No.
Chemical Measurement Measured X 3/15and 51/15
Compound . . concentrations on
formula unit concentration 3% 0, Power of ELV, ,
plant MW mg/m
Oxygen 0, % 10.29 3
Carbon dioxide CO, % 8.10 -
Carbon monoxide co mg/m3 5 8 >50
Sulphur dioxide SO, mg/m3 1,624 2,729 250 1,700
Nitrogen oxides NO, mg/m3 389 654 50-500 450

The measurements in boiler house 4, were performed on 14 December 2015 between 13:07 and 13:13 hrs.
During the measurement, fuel oil was used and the thermal load of the combustion chamber was 58 MW. The
measured values are shown in Table 3.

Table 3: Measured, Calculated and Threshold Values of the Concentration of Flue Gases for Boiler House 4"

Threshold values for liquid
Pollutants
fuels for large plants
Compound Chemical Measurement Measured Recalculated Official Gazette of RS, No.
formula unit concentration concentrations on 3/15 and 51/15
3% 0, Power of ELV,
plant MW mg/m?>
Oxygen 0, % 11.37 3
Carbon dioxide CO, % 7.34 -
Carbon monoxide co mg/m3 3 6 >50
Sulphur dioxide SO, mg/m3 1,470 2,746 250 1,700
Nitrogen oxides NO, mg/m3 385 720 50-500 450

The main pollutants emitted include nitrogen oxides (NO,), solid particles (particulate matter (PM)) and
sulphur oxides (SO,).

" Official Gazette of RS, No. 3/15 and 51/15

1 Report on Measurement of Emissions of Air Pollutants, measured by the Institute of Protection, Ecology and Informatics
of RS

'S Ibid.
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In addition to air emissions from the Company, traffic and in particular burning of wood in private households
contribute to poor ambient air quality in Banja Luka, particularly during the heating season. There are,
however, no calculations or measurements available for emissions from transportation and private
households.

Table 60 and Table 61 provide a detailed calculation of the current emissions of pollutants due to the
operation of the Company. The proposed project, once implemented, is not expected to have any or have
marginal negative impacts on air quality in Banja Luka. However, fully implemented, it should have a positive
impact due to reduction of particularly SO, emissions. In addition, the greenhouse gas contribution will be
reduced.

Pursuant to the Law on Air Protection™, the Company undertakes regular measurements of ambient air
quality, which is summarized in a report. The report lists the following average daily values of pollutants,
measured between 17 and 18 December 2015.

Table 4: Daily Average Concentration of Pollutants in location of Central Boiler House v

Pollutant Date Minimum Maximum Daily average
average daily | average daily . Threshold Tolerated
concentration | concentration concentrastlon value(ug/ms) value (p.g/ms)
(ug/m’) (ng/m’) (ug/m’)
SO, 17-18 February 2016 15.19 96.91 32.68 125 125
NO, 17-18 February 2016 12.15 38.48 22.26 85 119,28
Cco 17-18 February 2016 493.72 1,253.76 851.89 5,000 (5 9,280 (9,28
mg/m’) mg/m’)
O3 17-18 February 2016 57.47 100.41 76.98 120 -
PM 10 17-18 February 2016 25.90 86.40 60.10 50 71.40

As shown in Table 4, the measured values do not exceed the threshold (limit) values.

Following is table with results of continues measurement of concentration of Pollutants in Borik settlement
which is approximately 1,2 km away from central Boiler House. The table lists concentration of pollutants in
December 2015.

Table 5: Results of continues measuring of air pollution in location of Borik settlement in December 2015™

Analysed co SO, 0, NO NO, NOy Char P25 P10
pollutants (mg/m®) | (ug/m®) | (ng/m’) | (ng/m’) | (ng/m’) | (ug/m’) | (ug/m’) | (mg/m’) | (ug/m’)

Nr. of 31 31 31 31 31 31 31 31 31
measurements

Average
monthly
concentration

2.727 31.987 41.585 23.042 42.983 66.026 23.963 28.490 47.484

Minimal
average daily
concentration

1.526 21.852 31.200 15.836 31.752 48.543 14.810 17.609 29.349

Maximum
average daily
concentration

4.092 42.127 55.261 32.589 57.080 88.020 34.580 41.248 68.747

Quality
category

Taking in consideration proximity of Central Boiler House and Borik it is expected that air quality in
Borik is significantly affected by emissions of pollutants from Central Boiler House.

' Official Gazette of RS, No. 53/02

v Report on Measurement of Emissions of Air Pollutants, measured by the Institute of Protection, Ecology and Informatics
of RS

18 http://www2.banjaluka.rs.ba/static/uploads/clanci/2016/02/aerozagedjenja.pdf accessed on 31/03/2016
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3.3.1.8 Noise

The main noise sources in Banja Luka are road traffic, construction machinery used for public works, industry,
machinery and vehicles for urban areas management, and sport activities, concerts, amusement parks, alarm
systems, etc.”

Based on the Regulation on Permissible Levels of Noise®, the Company undertakes regular measurements of
noise. The testing of noise levels in the environment is carried out in locations within the immediate vicinity of
the DH facility. The measured noise levels and the values are given in the table below, whereas the
measurement points are shown on the map.

Table 6: Measured Noise Levels and Allowed Values™

Measurement | Measurement | Measurement | Measurement | Measurement | Measurement | Allowed values
parameters point 1 point 2 point 3 point 4 point 5 in accordance
with the Law
Noise dB (A) 58.2 59.5 54.1 60.2 61.3 70 dB (A)

As shown in Figure 1: District Heating Supply Area and Figure 3: Location of Noise Measurement Points, the
measured noise levels are below the threshold values.

Figure 3: Location of Noise Measurement Points®

3.4 Socio-economic Analysis

In order to determine the consumer affordability of the heating costs, it is necessary to review the main socio-
economic parameters of the population and household consumption in the Banja Luka region. The
affordability analysis will measure the extent to which households can afford to pay their heating bills after the
implementation of all rehabilitation and modernization measures on the district heating (DH) system in the
City of Banja Luka.

The socio-economic analysis is based on the official data provided by the Institute of Statistics of Republika
Srpska, as well as the preliminary results of the Census of Population, Households and Dwellings in BiH 2013,
issued by the Agency for Statistics of BiH, together with other data collected through desk - research/study.

1 City of Banja Luka, Energy Strategy of Republika Srpska until 2030, Banja Luka, 2012

% Official Gazette of SRBiH, No. 46/89

2! Records of Testing Noise Levels in the Environment Surrounding the Company, measured by the Institute of Protection,
Ecology and Informatics of Banja Luka

% Ibid.
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3.4.1.1 Population Analysis

According to the 1991 Census, the City of Banja Luka had 195,692 inhabitants. Based on the preliminary results
of the Census of Population, Households and Dwellings in BiH 2013, the City has 199,191 inhabitants, 65,225
homes and 87,986 apartments. The City has 53 settlements, with a total area of 1,239 km?. Given the area, as
well as the number of inhabitants according to the preliminary results, the population density is 160.76
inhabitants per km?.

The largest share of population, households and dwellings is concentrated in the urban area of Banja Luka,
which is a part of the City of Banja Luka. Urban areas of Banja Luka are partly covered by the DH system. The
share of population, households and dwellings in urban areas compared to the wider area of the City is
presented in the figure below.

Population Households Dwellings
M Banja Luka urban area M Banja Luka urban area M Banja Luka urban area
® Wider City of Banja Luka area ® Wider City of Banja Luka area ® Wider City of Banja Luka area
24% 24% 27% I
76% 76% 73%

Figure 4: Share of Population, Households and Dwellings in the Urban Areas of the City of Banja Luka in
Relation to the Wider Area of the City

The total population in the City increased in 2014 due to natural population growth (difference between birth
rate and death rate) by 721 inhabitants in comparison with 2010.

According to available data provided by the Institute of Statistics of RS*, Banja Luka has a greater number of
immigrants than emigrants, and most of the migration movement was en route from other municipalities of RS
to the City of Banja Luka. The total population of the City increased in 2014 due to migration (positive
difference between immigrants and emigrants) by 4618 inhabitants in comparison with 2010.

Taking into account the population growth, migration balance, as well as the number of inhabitants in 2010
(deducted by natural increase and migration balance of total population in 2013), it is evident that the
population of the City of Banja Luka increased in the period 2010 - 2014 at an average rate of 0.5%.

3 |nstitute of Statistics of RS, Demographic Statistics, Bulletin 18, 2nd, corrected release, 2015
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+4.365 inhabitants

194,826

2000, 2011, 2012, 2013. 2014,

Figure 5: Population Growth in the City of Banja Luka from 2010 to 2014

According to the Development Strategy of the City of Banja Luka®®, the City should develop to accommodate a

comfortable life for up to 300,000 people through:

e Balanced urban and rural development, as well as balanced development of the urban part of the City,
and a housing shift from the city centre to the suburbs;

e Creating conditions for demographic renewal of the City in terms of a favourable age structure, which may
only take place within the context of rapid economic development and revitalization of the entire area of
the City, as an integral part of these processes;

e The settlement of rural areas with working age and reproductive age population;

e Enhanced relations of the City with the Diaspora;

e Continued development of human resources.

Given the average rate of population growth and other analysed demographical data, measures on
rehabilitation and modernization of the DH system in the City of Banja Luka must be aligned with the stated
rates and projected population growth.

3.4.1.2 Household Income and Expenditure Analysis

According to data published by the City of Banja Luka®, the City had a total of 61,821 employed persons on
31/12/2014, whereas the number of unemployed persons was 17,598%. The average monthly net salary in the
City in 2014 was 956 BAM, which is 15.8% higher than the average salary in RS.

Table 7: Average Net Salaries in RS and the City of Banja Luka

2010 2011 2012 2013 2014
RS average 784 809 818 808 825
Banja Luka average 908 935 954 939 956

The size of the average household in the City is 3.05 household members.

2 Development Strategy of the City of Banja Luka for 2007 — 2015, April 2008, pg. 54
% http://www2.banjaluka.rs.ba/static/uploads/clanci/2015/03/demografska_slika.pdf , accessed on 09/03/2016
26 .

Ibid.
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According to data from 2015, the consumer basket? for a family of four in RS amounted to 1.862,29 BAM?,
The following table shows the percentage of monthly expenditures (including energy expenditures) and the
rest (rural) areas in RS%.

Table 8: Average Expenses by Category of Expenses

Value (BAM) Structure (%)
Category of expenses Total Urban areas Other areas Total Urban Other
Total 1,381.46 1,510.48 1,299.38 100.0 100.0 | 100.0
Total —food and beverages 469.18 462.48 473.45 34.0 30.6 36.4
Total — non-food products 912.27 1048.00 825.93 66.0 69.4 63.6
fEl'Jeeclz”cal energy, gas, water, other 127.93 139.55 120.53 9.3 9.2 9.3

The above presented data show that that the average urban four-person household has an average monthly
energy expenditure of 9.2%. According to estimates of the Institute of Statistics of RS*, 19.5% of the
population lives in relative poverty, and every sixth household is poor. The threshold of relative poverty is
416.40 BAM (212.9 EUR) of monthly income. According to the methodology of the World Bank (WB), 15% of
households in BiH live below the absolute poverty line*!. The threshold of absolute poverty is 235 BAM.

3.4.1.3 Consumer Affordability Analysis

Customer affordability is estimated in order to determine the financial capacity of households for payment of
heating bills. As defined by the Organization for Economic Cooperation and Development (OECD), a household
does not have the ability to pay bills for heating if the amount of the average bill payment would make a
substantial impact on the ability of such household to buy essential foodstuffs and services (food, health,
education). According to the general criteria used by international financial institutions for expenditure of
households 3|2n Europe, households should not spend more than 10% of their average monthly income on
heating bills™.

The following table provides an overview of the elements of average monthly household income in the City of
Banja Luka in 2014.

Table 9: Average Monthly Household Income in the City of Banja Luka in 2014

No. Category Amount
1. Total amount of tenants 199,191
2. Total amount of households 65,255
3. Average number of household members 3.05
4. Total number of employed persons 61,821
5. Total number of pensioners 29,631
6. Average net monthly wage (BAM) 956
7. Average monthly pension (BAM) 342.68
8. Average number of employed household members 0.94
9. Average number of pensioners household members 0.45
10. Average monthly income per household (BAM) 1,052.54

It should be noted that the above mentioned monthly household income does not include additional sources
of revenue, including unofficial salaries of employees (service contracts, etc.), gifts, the grey market, etc.
Considering that the calculation of the monthly income of households is based solely on official data, it may be
expected that the real monthly incomes are higher than those presented in the table above.

27 A sample of consumer goods and services used to track prices

%8 Federation of Labor Union RS

 |nstitute of Statistics of RS, Household Budget and Poverty Survey in RS in 2011, 3" corrected release, 2013

* Ibid.

3 Report on Progress of the Realization of Millennium Development Goals in BiH, UNDP, 2012

2 can poor consumers pay for energy and water? An affordability analysis for transition countries, Working paper No. 92,
May 2005
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In order to assess the consumer power in the City of Banja Luka, it is necessary to compare the average
monthly household income with the monthly heating expenditures. Given that there are no data on household
heat consumption; estimates were calculated on the basis of the average amount that consumers have been
paying to the Company in 2015.

Table 10: Estimated Consumption of Thermal Energy Delivered to Final Consumers Where the Payment
Calculation is made per MWh and m’

Overview of estimated thermal energy consumption Overview of estimated thermal energy consumption

delivered to consumers, calculation made per MWh delivered to consumers, calculation made per m’
Number of consumers 4,277 Number of consumers 14,802
Delivered energy per MWh 15,454 Delivered energy per MWh 115,333
Total area per m? 235,721 Total area per m? 771,999
Average size of the apartment (mz) 55.11 Average size of the apartment (mz) 52.16
Consumption of thermal energy per 0.065 Consumption of thermal energy per 0.15
m* (MWh) ' m* (Mwh) '
Annual consumption per m’in BAM 750 Annual consumption per m’in BAM 16.92
(excluding VAT) ’ (excluding VAT) ’
Price of MWh in BAM (excluding VAT) 114.38 Price of MWh in BAM (excluding VAT) 114.38
Average bill in BAM (with fixed Average bill in BAM (with fixed

. 103.7

charge and VAT) >8.86 charge and VAT) 03.75

The monthly costs for thermal energy per household in Banja Luka, presented as a percentage of average net
household income, amounted to 5.59% for households where the calculation is made per MWh, and 9.86% at
the upper limit of affordability for households where the calculation is made per m?, respectively.

The segment of the population with a net monthly income lower than 235 BAM faces difficulties in paying the
heating bills; hence, this issue has to be taken into account in the context of the social security system in the
country. On the other hand, since the calculated household income does not include unofficial sources of
income, it may be reasonably expected that the degree of accessibility is higher than presented in the table
above.

3.5 Policy/Regulatory Framework for District Heating Operations
3.5.1 International Commitments of Bosnia and Herzegovina

3.5.1.1 United Nations Framework Convention on Climate Change (UNFCC) and the Kyoto Protocol

BiH signed the UNFCCC in 2000 and the Kyoto Protocol to the UNFCCC in 2008. As a non-Annex | country, BiH
has general obligations under the UNFCCC, and should fulfil those general obligations to be eligible for
technical and economic assistance.

BiH has to date fulfilled the following UNFCCC requirements:

e adopted the Climate Change Adaptation and Low Emission Development Strategy for BiH (2013),

e adopted the Initial and Second National Communication on Climate Change (2009 and 2013
respectively),

e established the Designated National Authority for implementation of the Clean Development
Mechanism in the Kyoto Protocol, and

e prepared the First Biennial Update Report (FBUR) of BiH under the UNFCCC (2014),

e submitted in October 2015 to the Conference of the Parties its Intended Nationally Determined
Contributions (INDC) towards achieving the objective of the Convention as set out in its Article 2.

The Initial and Second National Communication on Climate Change concluded that the major source of CO,
emissions in BiH is the energy sector. The Second National Communication on Climate Change states that:
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e The energy sector is responsible for more than 70% of total CO, emissions in BiH, and therefore has
the greatest potential for GHG emissions reduction and climate change mitigation by improving
energy efficiency in energy generation, distribution and end use, and by introducing technologies
based on renewable sources of energy,

e In the majority of BiH, DH companies, heating plants and accompanying equipment are
predominantly 25 to 30 years old. In Banja Luka (the second biggest DH system in BiH), the average
age of boilers is close to 35 years old, and they will soon reach the end of their expecting operating
lifetime. This places the modernization of Banja Luka's DH system among some of the major national
priorities.

The Second National Communication on Climate Change also contains measures and priority actions for
reducing CO, emissions from the DH sector in BiH for the period 2010-2025, which include:

e increasing the capacities of the existing DH system,

e improving the efficiency of the systems by optimizing their operations,

e expansion of heating networks.

Measures for improving the DH network infrastructure include pipeline repairs and replacement of old
distribution networks in critical areas with insulated pipes, as well as reconstruction of steam pipes and heat
and hot water pipelines.

According to the Climate Change Adaptation and Low Emission Development Strategy for BiH, 4 sectors were
identified as priority sectors, among which are DH and energy efficiency in buildings. The Strategy states that
maintenance and investment in the functioning DH has been low, leading to obsolete technologies, and low
efficiency and large heat losses on the network. There is almost no regulation in this sector and only a few
examples of individual heat metering in the country, while DH providers are struggling with many customers
who are not paying their bills.

The Strategy also sets objectives for the DH sector for the period 2013-2025, among which are:

Heduction of Fhase out of Introducing
average heating fuel oll and coal ‘ indiddual
demand of for home and metering for
vy housing from DH, and g heat
E over 200 < replacing them < consumption in
P kwh/m2to 100 2 with energy 2 allOH systems
kwh/m? efficlency gains,
blomass,
thermo-solar
and geotharmal
sources

According to BiH’s submitted INDC as mentioned above, in line with the trend of consumption and energy
production growth, as a result of development of the country, total emissions also have an upward trend.
According to the developed scenarios - their peak occurs in 2030; according to the baseline scenario (BAU) in
2030 expected emissions are 20% higher than the level of emissions in 1990. Emission reduction that BiH
unconditionally might achieve, compared to the BAU scenario, is 2% by 2030 which would mean 18% higher
emissions compared to the base year 1990. Significant emission reduction is only possible to achieve with
international support, which would result in emission reduction of 3% compared to 1990, while compared to
the BAU scenario it represents a possible reduction of 23%.

3.5.1.2 Energy Community (EnC)

BiH is a member of the EnC and a signatory of the EnC Treaty33, thus required to adopt the core EU energy
legislation.

% An international treaty signed in October 2005 by the EU on one hand, and countries from the South East Europe and
Black Sea region on the other hand
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The requirements set forth by EU Directive 2009/28/EC on the promotion of the use of energy from renewable
sources have been introduced into the EnC legislation through Decision 2012/04/MC-EnC of the EnC
Ministerial Council, which stipulates the binding national targets to be achieved through the use of renewable
energy in the electricity, heating and cooling, and transport sectors by 2020. BiH has a renewable energy
target of 40 % by 2020 compared to 34 % of energy in 2009.

Furthermore, BiH was also required to submit its National Renewable Energy Action Plan (NREAP) to the EnC
Secretariat by 30 June 2013*. However, BiH has not adopted its NREAP to date. FBiH and RS adopted their
own Renewable Energy Action Plans (REAPs) in 2014. The Ministry of Foreign Trade and Economic Relations is
currently preparing the NREAP which should include the REAPs of both entities and of Brcko District.

The relevant EU directives on energy efficiency introduced by the EnC include:

e Directive 2006/32/EC on energy end-use efficiency and energy services which strives for the adoption of an
indicative energy savings target of 9% for the ninth year of application of this Directive, and the
development of National Energy Efficiency Action Plans (NEEAPs),

e Directive 2010/31/EU on energy performance of buildings which provides the legal framework for setting
minimum energy performance requirements for new and existing buildings,

e Directive 2010/30/EU on the indication by labelling and standard product information of the consumption
of energy and other recourses by energy-related products,

e Directive 2012/27/EU on energy efficiency which sets binding energy efficiency targets and contains
specific prescriptions related to the DH sector: by 30 November 2018, Contracting Parties must carry out
and notify to the EnC Secretariat a comprehensive assessment of the potential for the application of high-
efficiency cogeneration and efficient DH and cooling. Contracting Parties must also ensure that final DH
customers are provided with competitively priced individual meters that accurately reflect the end
customers’ actual energy consumption,

e Directive 2001/80/EC of the European Parliament on the limitation of emissions of certain pollutants into
the air from large combustion plants which applies to combustion plants with nominal thermal input of 50
MW or more, regardless of the type of fuel (solid, liquid or gaseous). As of January 1, 2016, this Directive
was superseded by Directive 2010/75/EC on industrial emissions — |E Directive or IED which integrates
Directive 2008/1/EC of the European Parliament and of the Council concerning integrated pollution
prevention and control, Directive 2000/76/EC of the European Parliament and of the Council on the
incineration of waste, 2001/80/EC of the European Parliament and the Council on the limitation of
emissions of certain pollutants into the air from large combustion plants, Directive 1999/13/EC of the
European Parliament and the Council on the limitation of emissions of volatile organic compounds due to
the use of organic solvents in certain activities and installations, Council Directive 78/176/EEC on waste
from the titanium dioxide industry, Council Directive 82/883/EEC on procedures for the surveillance and
monitoring of environments concerned by waste from the titanium dioxide industry and Council Directive
92/112/EEC on procedures for harmonizing the programs for the reduction and eventual elimination of
pollution caused by waste from the titanium dioxide industry.

3.5.2  Policy Framework

There is currently no common energy strategy or policy (including the DH sector) at the level of BiH. According
to the Constitution BiH, the entities are fully autonomous in defining their energy policies, regulations and
procedures, and energy issues fall under responsibility of the two entities, while the state government
institutions only coordinate this work including relationships with international and regional bodies and
programs.

3.5.2.1 National Energy Efficiency Action Plan (NEEAP)

Following the requirements of the Directive 2006/32/EC on energy end-use efficiency and energy services, BiH
prepared its first NEEAP, focusing on the period 2010-2018, providing the overall target for 2018 as well as
intermediate targets for 2012 and 2015, but the NEEAP has not yet been adopted to date by national
authorities™.

3% As required by Decision 2012/04/MC-EnC of the EnC Ministerial Council
% The draft NEEAP consists of entity level energy efficiency action plans (EEAPs). However, it could not be adopted to date
as the draft EEAP of FBiH was not adopted due to the lack of a law on energy efficiency at FBiH level. NEEAP was

25



Rehabilitation and Modernization of the District Heating (DH) System in the City of Banja Luka — Focus on Energy Efficiency

NEEAP establishes the national indicative targets on reduction of final energy consumption based on the

baseline final energy consumption. A reduction of 9% of final energy consumption, its average value for the

period 2006-2010, should be achieved by the end of 2018 (as required by Directive 2006/32/EC), which means
that the country should ensure energy savings in the amount of 12.47 PJ, including 3.77 PJ energy savings for
RS and 8.33 PJ for FBiH. Moreover, in order to implement the targets, NEEAP establishes a list of
programs/measures to be implemented within the given period: among the measures for improvement of

energy efficiency which will contribute to reach the indicative saving targets developed by NEEAP are also

measures regarding energy efficiency in buildings and introduction of meters for consumers of DH services.

The level of energy savings in the residential sector in BiH expressed in energy units is shown in the figure
below. It is expected to achieve energy savings of 5.25 PJ by the end of the period.
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Figure 6: Savings from Planned EE Measures (PJ) in the Residential Sector in BiH

The level of energy savings in the residential sector in RS expressed in energy units is shown in the figure
below. It is expected to achieve energy savings of 1.75 PJ by the end of the period.
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Figure 7: Savings from Planned EE Measures (PJ) in the Residential Sector in RS

Energy efficiency improvement measures in the residential sector are shown in the table below.

Table 11: Overview of Energy Efficiency Improvement Programs and Measures in Households

Overall energy savings expected in

Title of the program/measure 2012/ 2018 (PJ)
BiH RS FBiH
Minimum Equipment Energy Performance standards 0.012/0.26 0.04/0.09 0.08/0.17
Renovation of existing residential buildings and individual houses 0.084/1.84 0.032/0.64 0.052/1.20
Energy-efficient construction of new buildings 0.084/1.84 0.032/0.64 0.052/1.20
Energy-efficient heating systems 0.024/0.53 0.009/0.18 0.016/0.35

nevertheless considered in the framework of this analysis as it provides a basis for comparison of savings from planned EE
measures at state level and RS level.
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Overall energy savings expected in
Title of the program/measure 2012/ 2018 (PJ)
BiH RS FBiH

Compulsory division and calculation of heating costs in multi-
dwelling and other buildings according to actual consumption

Domestic generation of renewable energy 0.012/0.26 0.04/0.09 0.08/0.17
Total for Residential Sector 0.24/5.25 0.09/1.75 0.16/3.43

0.024/0.53 0.009/0.18 0.016/0.35

3.5.2.2 Energy Development Strategy of RS until 2030

This Strategy was adopted by the National Assembly of RS in March 2012. According to the Strategy, DH plants
in RS use out-dated and inefficient boilers and are in need of urgent renovation and reconstruction of the
boiler houses. Network systems are not well maintained and experience high transmission and distribution
heat losses. In addition to these technical issues, public enterprises owning and operating the DH plants are
facing financial problems preventing them from investing in new technologies.

The Strategy states that the operation of the DH sector must be legally regulated in order to achieve
economically sustainable position and financial stability of DH companies. In particular, the following issues
must be regulated: general conditions of production, transmission, distribution and supply of heat energy,
procurement of energy sources, planning and management of energy balances and security of supply of heat
energy, introduction of measurement, control, management and charging of heat energy according to the
actual consumption of individual consumer (leaving flat-rate calculation), which will stimulate increase of
energy efficiency on the demand side.

The Strategy further states that the development of DH sector will be affected by gasification of RS. The
development of highly-efficient gas cogeneration in Banja Luka is planned, as well as the gradual replacement
of fuel oil with gas. The development of the DH system can take place within existing and future electricity
distribution companies, as they represent well organized systems. Development of smaller gas cogeneration
systems in urban areas are envisaged as well as the use of biomass and geothermal energy. The Strategy also
contains measures for energy efficiency in buildings as a measure for decreasing the energy demand.

The building sector in RS (which includes households and the service sector) is the greatest consumer of final
energy, with a total share of 51.8% of final energy consumption in 2005, i.e. 26.58 PJ (46.9% households and
4.9% service sector). The expected consumption in the sector without the implementation of EE measures
would be 43.30 PJ in 2030, compared to 37.40 PJ with the implementation of such measures in residential and
non-residential buildings. The successful implementation of EE measures in the building sector of RS will be
based on:

e amendments of the legal framework and compliance with EU legislation,

e increase of the obligatory level of thermal protection of existing and new buildings,

e increase of the efficiency of heating, cooling, ventilation and air conditioning systems,

e increase of the efficiency of lighting systems and energy consumers,

e energy audits and energy management in existing and new buildings,

e setting the target value of total annual consumption of building per m’orm’,

e introducing the energy certificate and adoption of an unified methodology for energy audits of
buildings,

e education and promotion of measures to increase EE.

3.5.2.3 Action Plan for Use of Renewable Energy Sources of RS

The Action Plan®® was developed and adopted by the RS Government in accordance with the Law on
Renewable Energy Sources and Efficient Co—generation37. The Action Plan sets objectives for participation of
energy from renewable energy sources (RES) in the gross final energy consumption by sector as well as the
measures for achieving these objectives, including:

% Official Gazette of RS, No. 45/14
%7 Official Gazette of RS, No. 39/13, 108/13 and 79/15
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e Specific measures for the fulfilment of the requirements of Articles 13, 14, 16 and Articles 17 to 21 of
Directive 2009/28/EC,

e Support schemes to promote the use of RES in electricity,

e  Support schemes to promote the use of RES in heating and cooling,

e  Support schemes to promote the use of RES in transport,

e Special measures to promote the use of energy from biomass,

e Planned use of statistical transfers between countries and planned participation in joint projects.

The Action Plan also defines the amount of electricity generated from RES or in efficient co-generation
facilities (quotas) from 2009 to 2020. Table 12 below presents the quotas of electricity to be produced from
RES in RS from 2014 to 2020. Table 13 presents quotas of electricity produced in efficient co-generation
facilities in RS from 2014 to 2020. Table 14 presents quotas of electricity produced from solar facilities and
biomass plants according to the Action Plan from 2014 to 2020.
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Table 12: Amount of Electricity Produced from RES Eligible for Incentives according to the Action Plan for Use of Renewable Energy Sources of RS from 2014 to 2020

Amount of electricity produced from renewable sources of energy eligible for incentives according to the Action Plan for Use of Renewable Energy Sources of RS from 2014 to 2020.

2014 2015 2016 2017 2018 2019 2020
MW GWh MwW GWh Mw GWh MwW GWh Mw GWh Mw GWh Mw GWh
Hydro 32.06 149.55 37.97 175.23 49.09 224.83 60.71 276.99 71.87 326.24 94.81 428.76 112.36 507.12
<1MW 3.00 13.50 4.70 21.30 6.86 30.90 9.60 43.20 11.95 53.78 14.90 67.20 17.88 80.50
1MW -5MW 23.36 110.40 27.32 128.35 35.54 164.60 43.76 200.87 51.98 237.23 68.62 309.99 81.10 364.50
5MW - 10 MW 5.70 25.65 5.95 25.58 6.69 29.33 7.35 32.92 7.94 35.23 11.29 51.57 13.38 62.12
Solar photovoltaic cells 3.00 3.60 3.25 3.90 3.45 4.14 3.65 4.38 3.85 4.62 4.05 4.86 4.20 5.00
Wind 30.00 60.00 35.00 70.00 45.00 90.00 55.00 110.00 65.00 130.00 85.00 170.00 100.00 200.00
Biomass 4.95 13.37 5.78 15.60 7.43 20.05 9.08 24,51 10.73 28.97 14.03 37.88 16.50 44.56
-solid 3.00 8.87 3.50 10.35 4.50 13.30 5.50 16.26 6.50 19.22 8.50 25.13 10.00 29.56
-bio-gas 1.95 4.50 2.28 5.25 2.93 6.75 3.58 8.25 4.23 9.75 5.53 12.75 6.50 15.00
-bio-liquids 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total RES 70.01 226.52 82.00 264.73 104.97 339.02 127.44 415.88 150.41 489.83 196.35 641.50 233.06 756.68
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Table 13: Amount of Electricity Produced in Efficient Co-generation Facilities Eligible for Incentives according to the Action Plan for Use of Renewable Energy Sources of RS

from 2014 to 2020
Amount of electricity produced in efficient co-generation facilities eligible for incentives according to the Action Plan for Use of Renewable Energy Sources of RS from 2014 to 2020
2014 2015 2016 2017 2018 2019 2020
Mw GWh MwW GWh MwW GWh MwW GWh MwW GWh MwW GWh MW GWh

Fossil fuels 10.05 41.83 11.73 48.80 15.08 62.75 18.43 76.69 21.78 90.63 28.48 118.52 33.50 139.44
-solid 0.96 5.37 1.12 6.27 1.44 8.06 1.76 9.85 2.08 11.64 2.72 15.22 3.20 17.91
-gas 9.09 36.46 10.61 42.53 13.64 54.69 16.67 66.84 19.70 78.99 25.76 103.30 30.3 121.52
Landfill gas 2.70 3.55 3.15 4.14 4.05 5.32 4.95 6.50 5.85 7.68 7.65 10.05 9,00 11.82
Total 12.75 45.38 14.88 52.94 19.13 68.07 23.38 83.19 27.63 98.31 36.13 128.57 42.50 151.26

Table 14: Amount of Electricity Produced in Solar Facilities and Biomass Plants Eligible for Incentives According to the Action Plan for Use of Renewable Energy Sources of RS

from 2014 to 2020

Amount of electricity produced in solar facilities and biomass plants eligible for incentives according to the Action Plan for Use of Renewable Energy Sources of RS

and their realization

2014 2015 2016 2017 2018 2019 2020
MwW GWh Mw GWh MwW GWh MwW GWh MW GWh Mw GWh MW GWh
Electricity under Solar facilities
incentives according with the 3.00 3.60 3.25 3.90 3.45 414 3.65 438 3.85 4.62 4.05 4.86 4.20 5.00
to the Action Plan of photovoltaic
RS (1) cells
Solar facilities
Entitled to incentives with the
@) photovoltaic 0.47640 | 0.558877 | 1.07084 | 1.296702 | 0.82119 | 0.959877 | 0.82119 | 0.959877 | 0.82119 | 0.959877 | 0.82119 | 0.959877 | 0.82119 | 0.959877
cells
Obtained preliminary So';z:;i::ms
entitlement to . 1.57 1.604972 2.84 | 3.801879 2.84 | 3.801879 2.84 | 3.801879 2.84 | 3.801879 2.84 | 3.801879 2.84 | 3.801879
. . photovoltaic
incentives (3)
cells
Remaining amount of | ¢\ ¢ lities
electricity which with the
could be entitled to . 0.9572 | 1.436151 -0.66 -1.20 -0.21 -0.62 -0.01 -0.38 0.19 -0.14 0.39 0.10 0.54 0.24
R . photovoltaic
incentives cells
(4)=(1)-(2)-(3)
Entitled to incentive, | Solar facilities 0.00 0.00 1.1986 0.00 000 | 03818 0.00 | 0.1418 0.00 0.00 0.00 0.00
but waiting for with the
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available amount of photovoltaic
electricity under cells
incentives
BIOMASS 4.95 13.37 5.78 15.60 7.43 20.05 9.08 24.51 10.73 28.97 14.03 37.88 16.50 44.56
Electricity under .
incentives according -solid 3.00 8.87 3.50 10.35 4.50 13.30 5.50 16.26 6.50 19.22 8.50 25.13 10.00 29.56
to the A;;';’lr; Plan of -bio-gas 1.95 4.50 2.28 5.25 2.93 6.75 3.58 8.25 4.23 9.75 5.53 12.75 6.50 15.00
-bio-liquids 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BIOMASS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Entitled to incentives -solid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 -bio-gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-bio-liquids 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BIOMASS 0.00 0.00 0.00 0.00 0.99 6.75 0.99 8.25 0.99 8.27 0.00 0.00 0.00 0.00
Obtained preliminary -solid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
entitlement to
incentives (3) -bio-gas 0.00 0.00 0.00 0.00 0.99 6.75 0.99 8.25 0.99 8.27 0.00 0.00 0.00 0.00
-bio-liquids 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. BIOMASS 4.95 13.37 5.78 15.60 6.44 13.30 8.09 16.26 9.74 20.70 14.03 37.88 16.50 44.56
The remaining
amount of electricity -solid 3.00 8.87 3.50 10.35 4.50 13.30 5.50 16.26 6.50 19.22 8.50 25.13 10.00 29.56
which could be
entitled to incentives -bio-gas 1.95 4.50 2.28 5.25 1.94 0.00 2.59 0.00 3.24 1.48 5.53 12.75 6.50 15.00
(4)=(1)-(2)-(3) o
-bio-liquids 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i ) i BIOMASS 0.00 0.00 0.00 0.00 0.00 1.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Entitled to incentives,
but waiting for -solid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
available amount of
electricity under -bio-gas 0.00 0.00 0.00 0.00 0.00 1.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
incentives
-bio-liquids 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3.5.2.4 Energy Efficiency Action Plan (EEAP) of RS

The EEAP for the period until 2018* was adopted in 2013 by the RS Government. It was prepared according to the
Law on Energy Efficiency39 by the Ministry of Industry, Energy and Mining and the Ministry of Spatial Planning, Civil
Engineering and Ecology, in cooperation with the Ministry of Finance and the Environmental Protection and Energy
Efficiency Fund of the RS.

The EEAP includes:
e an assessment of state of energy efficiency in the period immediately prior to the adoption of the EEAP,
e energy efficiency improvement measures,
e indicative energy savings targets,
e timetable for implementation of measures for achieving indicative targets,
e estimation of financial resources necessary for the implementation of the EEAP.

According to the EEAP, the overall energy savings target is 3.77 PJ / 90 ktoe (9%) to be achieved in 2018, with two
intermediate targets: 0.2 PJ in 2012 and 1.4 PJ in 2015. The energy savings targets for the residential sector are
0.09 PJ by 2012, 0.57 PJ by 2015 and 1.75 PJ by the end of 2018.

The foreseen energy efficiency improvement measures in the residential sector are presented in the table below.

Table 15: Energy Efficiency Measures for the Residential Sector According to the EEAP of RS

. Overall energy savings expected (PJ)

Title of the program/measure 2012 2015 2018
Labelling of household devices with energy efficiency labels 0.004 0.03 0.09
Renovation of existing residential buildings and individual houses
and the construction of new buildings according to the principles 0.064 0.39 1.21
of energy efficiency
Energy efficient heating, ventilation and cooling systems 0.009 0.06 0.18
Compulsory division .an.d calculatl_on of heating costs |_n multi- 0.009 0.06 0.18
dwelling and other buildings according to actual consumption
Productloq F’f energy from renewable sources in order to increase 0.004 0.03 0.09
energy efficiency
Total for residential sector 0.09 0.57 1.75

38 Official Gazette of RS, No. 59/13
* Official Gazette of RS, No. 59/13
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3.5.2.5 Development Strategy of the City of Banja Luka

The Strategy, initially adopted for the period 2007-2015 and extended for an additional 4 years (i.e. until 2019*),
recognizes the city heating system as one of the key problems in the development of the City in terms of the
infrastructure and the used fuel, as well as the heating price. The objectives set by the Strategy in the field of
district heating and energy efficiency are provided in the following graph.

Strategic objective: Sustainable develooment and increased etficiency in resources

Operational objective: Becoming a leader in energy efficiency

y - 4 N
Program 1: Modernization and Program 2: Increasing EF in energy
reconstruction of existing facilities consumption
., v ., V.
4 . \Ya N
Projects: .
1. Resalving the issue of thermal insulation Projects:
of existing facilities 1. Development of a.n energy study of the
2. Modernizetion and reconstruction of the B _Qr\’_ B
DH system 2. Irltrudut,ngn of standards qn.d |r1Len.t|.v.e:;
by applying EE solutions forconst u;tlon of energy efflcu?nt facilities
3. Modernization and construction of 3. Esstabllshmeht of ES gduLat.lon ;:Enter
energy efficient electricity distribution A ConSt_rLCt'cm a.n.- _mcem"“_g‘s or
construction of facilities for using RES
network
\ / \L y,

3.5.2.6 Sustainable Energy Action Plan (SEAP) of the City of Banja Luka

In accordance with the Law on Energy Efficiency®, the City of Banja Luka as a local self-governance unit (LSG) with
more than 20,000 inhabitants is required to develop and adopt its Energy Efficiency Action Plan (EEAP),
harmonized with the EEAP of RS. However, since the City is a party of the Covenant of Mayors™ (as of 2009) and
developed its Sustainable Energy Action Plan (SEAP) in 2010, the SEAP is considered as an EEAP.

Energy efficiency measures developed in EEAPs for LSG units contain:
e activities on the renovation and maintenance of facilities used by the LSG unit, its administrative offices,
as well as public enterprises and public institutions established by the LSG unit,
e activities to improve public utilities (public lighting, thermal energy supply, water supply, waste
management, etc.) and transport, in order to improve energy efficiency,
e other activities to be carried out in the LSG unit regarding energy efficiency improvements.

“0 The extension was determined on the basis of the Decision on Amendments to the Decision on Adoption of the Development
Strategy of the City of Banja Luka issued by the City Assembly, published in the Official Gazette of the City of Banja Luka, No.
28/15

*! Official Gazette of RS, No. 59/13
*2 The Covenant of Mayors is a European cooperation movement involving local and regional authorities. Signatories of the
Covenant voluntarily commit to increase energy efficiency and the use of RES on their territories.

33



Rehabilitation and Modernization of the District Heating (DH) System in the City of Banja Luka — Focus on Energy Efficiency

The implementation of these measures and activities is to be financed from the budget of the LSG units, the
Environmental Protection and Energy Efficiency Fund of the RS and other sources.

The SEAP of the City of Banja Luka defines the approach of the City to achieve the reduction of CO, emissions by

20% until 2020. SEAP contains activities related to both the private and public sector, in the fields of construction,

municipal infrastructure, land use, renewable energy sources, and public and private transport.

Significant energy savings as well as reduction of CO, are expected in the DH sector, where particular attention is

paid to the modernization of distribution network, thermal sub-stations and the boiler house at the DH plant.

SEAP envisages that the implementation of all measures related to DH in the City of Banja Luka will result in
savings in fuel consumption by 2020 (compared to the projected consumption without the implementation of
modernization). The expected savings in fuel consumption are 4,500 t of crude oil (approx. 50,293.88 MWh of
thermal energy), which will result in the reduction of approx. 14,020.92 t of CO, emissions.

The estimated costs for the implementation of all measures related to the DH amount to EUR app. 36,500,000.00.

Table 16: Measures for DH Modernization Contained in the SEAP of the City of Banja Luka

Measure Objective Planned activities Estimated Estimated savings
costs in fuel
consumption by
2020
Boiler house Improvement of the Purchase of new oil EUR 1,170 t of crude
modernization efficiency of transformation burners, pumps, motors 4,700,000.00 oil/per heating
of thermal energy fuels in the and fans, season (app.
boiler house through: Installation of variable 13,066 MWh of
e Improved combustion of speed drives to main thermal energy)
fuel, less combustion motors, expected to result
emissions into the air, Installation of local in the reduction of
e  Fuel and energy savings, automation, app. 3,645.42 t of
e  Cost savings, Installation of heat meters CO, emissions.
e Improved operation and in boiler houses,
safety. Installation of equipment
for gas (oxygen) removal
from the make-up water.
Reconstruction of Expanding the customer base Replacement of heavily EUR Primary network:
primary and and achieving savings in damaged network sections, | 10,500,000.00 | 1,395t of crude
secondary maintenance costs, fuel and Replacement of valves in (primary oil/per heating
distribution water costs through: chambers and other distribution season (app.
network e  Reduced heat and water components. network) 15,578.7 MWh of
losses, thermal energy)
e Improved reliability and EUR expected to result
quality of heat supply, 15,000,000.00 | in the reduction of
e Reduced maintenance (secondary app. 4,346.47 t of
costs. distribution CO, emissions.
network)

Secondary
network: 1,170 t of
crude oil (app.
13,066 MWh of
thermal energy)
expected to result
in the reduction of
app. 3,645.4 t of
CO, emissions.
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Modernization of Cost savings, Replacement of control EUR 720t of HFO (app.
operational Improved comfort and valves and automatic 3,600,000.00 8,040.64 MWh of
substations services to customers, regulators, thermal energy)
Measurement of heat Replacement of heat expected to result
consumption of each exchangers, in the reduction of
group of buildings Installation of water flow app. 2,243.33 t of
supplied by each meters between primary CO, emissions.
substation, and secondary networks,
Monitoring of water Installation of heat meters,
consumption in Automation.
secondary networks and
buildings.
Installation of heat Facilitate the monitoring Installation of heat meters EUR -
meters in buildings of heat consumption and in all customer buildings 2,600,000.00
heat losses in secondary
networks
Create conditions for
payments based on
actual consumption of
heat energy

Furthermore, according to SEAP, the construction of a new DH plant is planned in the draft version of the Urban
Development Plan for the City of Banja Luka for the period 2008 — 2020. The new DH plant would serve for
purposes of heating the City areas that are not connected to the existing DH network. SEAP stipulates the
development of a new feasibility study, which would focus on the expansion of the existing DH network and on the
possibilities for fuel switching (e.g. geothermal, biomass, etc.). The estimated costs of the feasibility study are EUR
100,000.00.

3.5.2.7 Local Environmental Action Plan (LEAP) for the City of Banja Luka for the period 2016-2021

According to the Law on Environmental Protection of R543, a LEAP has to be developed by municipalities and cities
in order to mitigate the negative impacts of environmental polluters, and to prevent future pollutions with the
implementation of the measures which will contribute to local sustainable development.

The LEAP for the City of Banja Luka for the period 2016-2021 was adopted by the City Assembly in December 2015.
According to the analysis of the air pollution in the City, pollution is caused by individual heating systems on ail,
coal and wood with increased emission of fumes, particles and other combustion products. The DH system also
contributes to air pollution by using crude oil as fuel, thus considered to be one of the main air polluters.

In order to improve air quality and decrease air emissions, the following measures are proposed for the
modernization of the DH system:

e Modernization of the equipment for electro-filtration of the existing DH,

e Development of feasibility studies for small DH systems in Laus, Paprikovac and Lazarevo,

e Expansion of the DH network to cover new urban areas,

e  Reconstruction of the existing system of distribution network for households and reduction of heat loss,

e  Boilers reconstruction and fuel switch — from crude oil to biomass.

3 Official Gazette of RS No. 71/12 and 79/15
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3.5.2.8 Spatial Plan of the City of Banja Luka

According to the Spatial Plan of the City of Banja Luka®, DH remains the main source of heating in the narrow
urban area of the City of Banja Luka. The key points of the Spatial Plan with regard to DH are as follows:

e the DH system is in need of reconstruction and modernization, as the pipeline network is damaged - thus
resulting in heat and water losses, HFO is used as fuel which causes pollution, house boiler equipment is
outdated etc.,

e it is necessary to replace the old heavily damaged network sections with new pipelines, and build two
new DH plants, one in the southern and one in the northern part of the urban area, which will enable the
development of the heating network to reach new consumers. Instead of the construction of one or both
DH plants, another option would be the construction of co-generation plant on natural gas, which would
provide a relatively cheap thermal energy for heating and supply of hot water. The supply of hot water
from DH systems would significantly reduce electricity consumption for this purpose. Co-generation
system on gas has a much lower impact on the environment without sulphur oxides, slag and ash in the
exhaust gases. The projected installed capacity of this co-generation plant is 450 MW, and 250 MWy,

e gasification of the City of Banja Luka is also planned through connection with the main gas pipeline of the
South Stream. This will enable the supply of thermal energy for new consumers. Until the connection to
the main gas pipeline it is planned the gasification of the City by using the liquefied natural gas (LPG).

3.5.3 Legislation Related to District Heating

In Bosnia and Herzegovina, there is no specific legislation at either BiH or entity level regulating the DH sector. DH
operations are governed by various pieces of legislation on energy efficiency improvement, use of renewable
energy sources, spatial planning and environmental protection.

According to the Energy Sector Study in BiH prepared in 2008, the current legal regulation in the DH field is
undeveloped. It provides an overview of the relevant EU regulatory framework, and in particular of the DH
legislation framework in Croatia, as an example of how the development of DH legislation in BiH could proceed.

Since there are no laws or regulations specific for DH activities and operation of DH systems, the current legal
framework relies on the Law on Public Utilities” and Law on Local Self-Government”, whereby public companies
and local self-government units regulate the operations related to the DH sector.

3.5.3.1 DH Company Operations

3.5.3.1.1 Regulations on Operations of the Company

The Company is a public enterprise incorporated in accordance with the Law on Public Enterprises in RS* and the
Law on Companies of RS”. The Law on Public Enterprises in RS regulates the specific management and operational
issues of public enterprises in RS. According to this Law, a public enterprise is an enterprise that carries out
activities of public interest (energy, communications, municipal services, management of public assets and other
activities of public interest), and in which the municipality, city or RS is the majority owner. All issues not regulated
by this Law are regulated by the Law on Companies of RS which defines in general the establishment, operations,
management and closing of companies in RS.

The Company is a Joint Stock Company where the majority owner is the City of Banja Luka (77% of shares),
whereas the remaining 23% is owned by the Company (19% of shares™) and other shareholders (4% of shares)>".

* Official Gazette of the City of Banja Luka, No. 11/14

* This is the only energy sector analysis at the level of BiH. Since 2008, the Study was not updated, and no further sector
studies were prepared.

% Official Gazette of RS, No. 124/11

*7 Official Gazette of RS, No. 101/04, 42/05, 118/05 and 98/13

*® Official Gazette of RS, No. 79/11

* Official Gazette of RS, No. 127/08, 58/09, and 100/11

0 According to the Law on Companies of RS (Article 219), joint stock companies which acquire up to 10% of shares in their own
initial capital are required to sell such shares within one year, and within 3 years for more than 10% of shares.
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The Company bodies have been established in accordance with the Law on Public Enterprises in RS which sets forth
the mandatory bodies of all public enterprises, i.e., the Shareholders Assembly, the Supervisory Board, the
Management and the Auditing Board, whose responsibilities are elaborated in detail in the Statute of the
Company.

3.5.3.1.2 Regulations on DH Organization in the City of Banja Luka

DH operations in the City of Banja Luka are regulated by the Law on Public UtilitiesSz, the Law on Local Self-
Government53, the Statute of the City of Banja Luka®* and the Decision on General Conditions for Heat Delivery55.

Pursuant to the Law on Public Utilities’®, the City of Banja Luka regulates:
e The conditions and manner of providing public utility services,
e The conditions for the financing, development, construction and maintenance of utility facilities,
e The conditions for the functioning of the technical and technological unity of the system and devices,
e The possibilities of subsidised prices of utilities, user categories and conditions of subsidising.

The Statute of the City of Banja Luka regulates some of the issues defined by the Law on Local Self-Government, in
particular the responsibilities of the City of Banja Luka with regard to local infrastructure for public utilities.
According to the Statute, the City of Banja Luka is responsible for public utility services; the organizational,
financial and other conditions for the construction and maintenance of public facilities and public infrastructure;
and the incorporation and termination of utility enterprises.

The Company operates in accordance with the City level Decision on General Conditions for Heat Delivery57. This
Decision regulates the:

e conditions and manner for the distribution of thermal energy,

e management of heat distribution system and heat supply to customers,

o the tariff system for the calculation of delivered heat,

e conditions and manner of ensuring continuity in the supply of thermal energy to customers in the City

Banja Luka,
e rights and duties of producers, distributors and customers of thermal energy,
e the rights and obligations of heat energy.

3.5.3.1.3  Regulations on Borrowing

Local self-governance (LSG) units (in this case, the City of Banja Luka) have the possibility to assume both short-
term and long-term debts according to the Law on Borrowing, Debt and Guarantees of RS*’. Long-term debts may
be assumed only with the purpose of financing capital investments and if the loan does not exceed 18% of the
regular income realized in the prior fiscal year.

LSG units may become borrowers or issue a guarantee only on the basis of a decision adopted by the LSG
Assembly, through a loan agreement and by the issuance of securities.

LSG units may also issue guarantees to legal entities majority owned by the LSG with the purpose of financing
capital investments, refinancing of existing debt, financing transferred obligations or financing of obligations
incurred during the restructuring and consolidation of such legal entity.

*1 Source: Business Report of the Company for the year 2015

*2 Official Gazette of RS, No. 124/11

*3 Official Gazette of RS, No. 101/04, 42/05, 118/05 and 98/13

** Official Gazette of the City of Banja Luka, No. 25/05, 30/07 and 17/12
%5 Official Gazette of the City of Banja Luka, No. 26/13

*® Official Gazette of RS, No. 124/11

7 Official Gazette of the City of Banja Luka, No. 26/13

% Official Gazette of the City of Banja Luka, No. 71/12 and 52/14
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3.5.3.2 Alternative Sources of Energy
Alternative sources of energy include renewable energy sources (RES), co-generation and the use of waste as fuel.
Renewable energy sources and co-generation in RS are regulated by the Law on Renewable Energy Sources and

Efficient Co-generation of RS59, according to which power plants which use RES for electricity production are
divided into:

e plants which utilize the energy potential of water courses,

e plants which utilize wind energy,

e plants which utilize energy obtained from biomass,

e plants which utilize energy obtained from biogas (waste gas, gas from the facility for the waste water
treatment and agricultural biogas),

e plants which utilize geo-thermal energy,

e plants which utilize non-accumulated solar energy (photo-voltaic cells and solar thermal-energy facility),

e co-generation plants,

e plants which utilize a combination of multiple renewable energy sources.

According to this Law, co-generation plants can be based on the following technologies:

e combined cycle gas turbine with heat recovery,

e anti-pressure steam turbine,

e condensing steam turbine with the steam deduction,
e  gas turbine with heat recovery,

e internal combustion engine,

e  micro-turbine,

e  Stirling engine,

e fuel cells,

e steam machine,

e  Organic Ranking Cycle,

e other types of technology which generate heat and electricity at same time in one process.

Waste incineration is regulated by the Law on Waste Management of RS®°, according to which the reuse of waste is
possible by using waste incineration technologies, divided into waste incineration and waste co-incineration.
Waste incineration (combustion) is the thermal treatment of waste in stationary or mobile plants with the use of
energy produced by combustion or without use of energy generated from combustion whose primary role is
thermal treatment of waste, which includes the pyrolysis, gasification and combustion of plasma. Co-incineration is
the thermal treatment of waste in stationary or mobile plants whose primary function is to produce energy or
material products, which uses waste as a primary or additional fuel or in which waste is thermally treated for
disposal.

3.5.3.3 Incentives and Subsidies

There are currently no energy efficiency incentives, such as tax incentives, in place at BiH or RS level. The existing
incentives and subsidies are provided only for electricity produced using renewable energy sources. These
incentives are prescribed by different laws in RS.

The Law on Energy of RS® regulates the use of RES and a system of subsidies for production of energy from RES
and co-generation, and methods for obtaining and use of incentives regulated by the Regulatory Commission for
Energy of RS, upon the prior consent of the Government of RS.

* Official Gazette of RS, No. 39/13, 108/13 and 79/15
80 Official Gazette of RS, No. 113/13
®1 Official Gazette of RS, No. 49/09

38



Rehabilitation and Modernization of the District Heating (DH) System in the City of Banja Luka — Focus on Energy Efficiency

The Law on E/ectricity62 regulates the production and distribution of electricity in RS. The Law regulates the
conditions for the cost-effective development of production and distribution of electricity, as well as the rights and
obligations of electricity producers and the possibilities of acquiring the status of eligible electricity producer in
accordance with the conditions and incentives set by the Regulatory Commission for Energy of RS.

The Law on Renewable Energy Sources and Efficient Co—generation63 regulates the planning of and incentives for
the production and consumption of energy generated from RES and efficient co-generation. This Law defines the
types of incentives for generation of electricity from RES or in efficient co-generation, follows:

e Benefits for connection to the network,

e Advantages in access to the network (dispatching),

e Right to the obligatory purchase of electricity,

e Right to the feed-in tariff,

e Right to the premium for consumption of electricity for its own needs, or sale to the electricity market.

The Decision on the Level of Guaranteed Purchase Prices and Premiums for Electricity Generated from Renewable
Energy Sources and in Efficient Co—generation64 was adopted by the Regulatory Commission for Energy of RS on the
basis of the Law on Renewable Energy Sources and Efficient Co-generation. This Decision determines the amount of
guaranteed feed in tariffs and premiums for electricity generated from RES or in efficient co-generation facilities.
The methodology of calculation of the guaranteed feed in tariffs and premium is based on the calculation of the
total annual costs of generation of electricity from the typical generation facilities, depending on the type of the
plant, using the annuity method of the investment valuation, whereby this calculation is based on the technical
and economic parameters which to the greatest extent represent specific technologies of the electricity generated
being stimulated. Feed in tariffs and premium for electricity generated in power plants on biomass and by efficient
co-generation plant are presented in the Table 17 below. Prices and premiums presented in Table 17 do not
include value added tax (VAT).

Table 17: Feed-in Tariffs and Premiums for Electricity Generated in Power Plants on Biomass and Efficient Co-
generation Plants

Type of power plant Sale at compulsory purchase at guaranteed purchase | Sales on the market and consumption
according to installed prices for own needs
power Guaranteed Reference Price Premium (in Reference Price Premium
purchase BAM/kWh guaranteed BAM/kWh BAM/kWh
price price)
BAM/kWh BAM/kWh
Power Plants on Solid Biomass of capacity
Up to and including 1 0.2413 0.0541 0.1872 0.0829 0.1584
Mw
Over 1 MW up to and 0.2261 0.0541 0.1720 0.0829 0.1432
including 10 MW
Power Plants on 0.2402 0.0541 0.1861 0.0829 0.1573

agricultural biogas up
to and including 1
MW

Conventional sources of energy in efficient co-generation facilities (guaranteed purchase price up to and including 10 MW,
and premium for sale on the market and consumption for own needs up to and including 30 MW

New cogeneration 0.2117 0.0541 0.1576 0.0829 0.1288
plant on gas up to and
including 1 MW
New cogeneration 0.1864 0.0541 0.1323 0.0829 0.1035

plant on gas from 1

®2 Official Gazette of RS, No. 08/08, 34/09, 92/09 and 01/11
% Official Gazette of RS, No. 39/13, 108/13 and 79/15
% Official Gazette of RS, No. 88/14
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Type of power plant Sale at compulsory purchase at guaranteed purchase | Sales on the market and consumption
according to installed prices for own needs
power Guaranteed Reference Price Premium (in Reference Price Premium
purchase BAM/kWh guaranteed BAM/kWh BAM/kWh
price price)
BAM/kWh BAM/kWh
MW up to and
including 10 MW
New cogeneration 0.1197 0.0541 0.0656 0.0829 0.0368
plant on lignite up to
1Mw
New cogeneration 0.0882 0.0541 0.0341 0.0829 0.0053
plant on lignite from 1
MW up to and

including 10 MW

Landfill gas in the efficient co-generation facility

Up to and including 1 0.0698 0.0541 0.0157 0.0829 0
MwW
Over 1 MW up to and 0.0541 0.0541 0 0.0829 0

including 10 MW

Solar facilities with the photovoltaic cells (Guaranteed feed in prices and premium from July 1, 2015)

On the structures of 0.3198 0.0541 0.2657 0.0829 0.2369
up to and including 50
kW
On the structures of 0.2766 0.0541 0.2225 0.0829 0.1937

more than 50 kW up
to and including 250
kw

On the structures of 0.2207 0.0541 0.1666 0.0829 0.1378
more than 250 kW up
to and including 1

MW
On the land of up to 0.2566 0.0541 0.2025 0.0829 0.1737
and including 250 kW
On the land of more 0.2042 0.0541 0.1501 0.0829 0.1213

than 250 kW up to
and including 1 MW

3.5.3.4 DH Tariffs
The DH tariff system is regulated by the City of Banja Luka, on the basis of:
e the Law on Public Uti/itiesss,
e the Law on Local Self—GovernmentEG,
e the Regulation on the Approval to the Prices of Certain Goods and Service567,
e the Statute of the City of Banja Luka®, and
e the Decision on General Conditions for Heat Delivery®.

The Decision on General Conditions for Heat Delivery of the City of Banja Luka regulates the tariff system which
establishes the elements of and method of calculation of thermal energy tariffs for different group of customers.

® Official Gazette of RS, No. 124/11

% Official Gazette of RS, No. 101/04, 42/05, 118/05 and 98/13

®7 Official Gazette of RS, No. 11/11

88 Official Gazette of the City of Banja Luka, No. 25/05, 30/07 and 17/12
% Official Gazette of the City of Banja Luka, No. 26/13
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The tariff system determines the group of heat customers, tariff elements, tariff rates and billing of thermal energy
delivered to customers, criteria and benchmarks for the pricing of heat energy, and the criteria for determining
tariff rates. The Decision differentiates 5 customer categories:

Tariff
[ ]
[ ]

Tariff
[ ]
[ ]

Tariff Group 1 households for which the delivered thermal energy is calculated per m? of a floor area

Tariff Group 2 households for which the delivered thermal energy is calculated on the basis of actual
consumption - expressed in MWh

Tariff Group 3 business customers for which the delivered thermal energy is calculated on the basis of
actual consumption - expressed in MW

Tariff Group 4 business customers for which the delivered thermal energy is calculated per m® of a
building’s floor area

Tariff Group 5 business customer for which the delivered thermal energy is calculated on the basis of

elements are:

supply power’,

installed capacity - expressed in MW

amount of delivered thermal energy,

heated surface.

rates are:

Price for heating per m”- for household customers,

Price for heating per m” - for customers in the business premises,

Price per unit of installed capacity - for customers in the business premises,

Price for the supply heating power - for customers in households [BAM/kW],

Price for the supply heating power - for customers in business premises [BAM/kW],

Price for the amount of delivered thermal energy for heating - for household customers [BAM/MWAh],
Price for the amount of delivered thermal energy for heating - for customers in business premises

[BAM/MWh].

Prices for heat delivery are determined depending on the category of consumers, as follows:
Residential customers with the price per m?,

Residential customers with installed meters,

Business customers with installed meters,

Business customers with the calculation made according to the installed capacity,
Business customers with the price per m”.

According to the aforementioned Decision, the total cost of heating for customers is the sum of the monthly cost
of supply power for heating (fixed part) and the monthly cost for the amount of delivered thermal energy for

heating (variable part).

Prices are determined by the Supervisory Board of the Company, after the prior consent of the City of Banja Luka
(Assembly). The existing decision on tariffs was adopted in 2011"".

Prices for the different groups of heat customers are:

Price for residential customers 1.65 BAM (VAT included) per m? (12 months)
Price for residential customers 133.82 BAM (VAT included) per MWh
Price for business customers 199.64 BAM (VAT included) per MWh

70 Supply power for residential buildings or residential parts of residential/commercial buildings is the power from the main
project of DH installation and residential substations. Supply power for commercial buildings or commercial parts of
residential/commercial buildings is the power defined by the contract on sale of thermal energy.

% http://www.bltoplana.com/images/stories/dokumenti/cijena%20toplotne%20energije.pdf
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In accordance with the Decision on General Conditions for Heat Delivery, consumers are entitled to an adequate
discount/credit note depending on how lower the temperature inside a building is compared to the prescribed
minimal temperature. This requirement is applied by the Company in its provision of DH services.

According to the Report on Operations for 2015 developed by the Company, a subsidy was given by the City of
Banja Luka to the Company in order to cover a part of DH costs for pensioners in the amount of 1,000,000 BAM.

3.5.3.5 Fuel and Electricity Prices
Prices for electricity in Banja Luka are based on the Decision on Tariff System for Electricity in RS adopted by the
Regulatory Commission for Energy of RS. There are 7 tariff groups, of which 2 for households:

e  Tariff group I: for which the active electricity consumption is measured by a single-rate meter,

e  Tariff group II: for which the active electricity consumption is measured by a two-rate meter.

Two different tariffs for households with two-rate meters are in place:
e High Tariff — from 06.00 to 22.00 hours in winter, and from 07.00 to 23.00 in summer,
e Low Tariff — from 22.00 to 6.00 in winter, and from 23.00 to 7.00 in summer (this tariff include also the
electricity delivered during the days of weekend).

Tariffs for residential consumers are presented in Table 18 and Table 19.

Table 18: Residential Consumers — Electricity Tariffs (Winter)

Billing power High Tariff Low Tariff Fee for renewables
BAM BAM/kWh BAM/kWh BAM/kWh
Single-rate meter 6.7162 0.1172 0.0021
Two-rate meter 10.5830 0.1410 | 0.0705 0.0021

Table 19: Residential Consumers — Electricity Tariffs (Summer)

Billing power High Tariff Low Tariff Fee for renewables
BAM BAM/kWh BAM/kWh BAM/kWh
Single-rate meter 5.1662 0.0902 0.0021
Two-rate meter 8.1406 0.1083 | 0.0021 0.0021

The average prices of other fuels are presented in Table 20 below.

Table 20: Average Prices of Other Fuels

Fuel Energy value expressed in Market Price Fuel price expressed in
kWh, BAM/kWh,,
Heavy oil 10.03 kWh/lit. 1.75 BAM/Iit. 0.174
Coal 3.61 kWh/kg 160 BAM/t 0.044
Briquette 4.16 kWh/kg 140 BAM/t 0.040
Pellet 4.70 kWh/kg 260 BAM/t 0.061
Firewood 2.85 kWh/kg 75 BAM/mp 0.053

3.5.3.6 Distribution Network

According to the Decision on General Terms for Heat Delivery72, the distribution network is divided into primary
and secondary networks which are parts of the system of equipment and installations intended for distribution of
thermal energy to customers. The distribution network and connections include pipelines from the Company to
house or building substations including the valves at the entrance to the primary part of the building substations.

"2 Official Gazette of the City of Banja Luka, No. 26/13
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According to this Decision, the Company is responsible for the maintenance of the distribution network and of all
equipment and installations which compose the distribution network.

Pursuant to Article 29 of the Decision, maintenance of common parts of buildings, which includes the installation
of DH, falls under the competence of the flat owners. According to the Law on Maintenance of Building573,
common parts of buildings are parts and devices that serve the building as a whole or specific parts of the building,
and in particular: the foundations, main walls, roofs, stairs, chimneys, elevators, facade, basement, attic, hallways,
laundry and drying rooms, garbage rooms, electricity, lighting, sewage, water supply and telephone networks, gas
and hot water installations and television antennas.

Buildings are managed by Homeowner Associations, which issue decisions on the use and maintenance of the
common parts of the building, on the provision and use of funds for maintenance of the common parts of the
building and other issues of importance for the building management. Common areas in buildings are joint
property of flat owners.

Homeowner Associations may be established for one or more buildings or part of a building. Homeowner
Associations are legal entities with the power to conclude and execute binding agreements. Maintenance of a
building may be entrusted to a public or private company registered for providing building maintenance services.

Flat owners are required to bear the costs of the investments for regular maintenance and urgent repairs on
common parts of buildings.

3.5.3.7 Energy Efficiency (EE) in Buildings

Energy efficiency in buildings in RS is regulated through several laws and by-laws.

The Law on Energy of Rs™ regulates the basis of the energy policy of RS and the fundamental issues related to the
regulation and realization of energy activities, as well as the conditions for achieving of energy efficiency. The
Ministry of Industry, Energy and Mining of RS is responsible for energy efficiency improvements through the
implementation of the overall framework of measures aimed at EE and energy savings. These measures include:

e Introduction of favourable conditions for investments through implementation of programs to increase EE
(e.g. public-private partnerships, development of financial cooperation and investment funds, etc.),

e Cooperation between energy consumers, producers and suppliers, as well as the public services sector
and the local government, to achieve the defined level of EE,

e Achieving the defined levels of EE through reduction of energy losses and energy consumption, by
introducing new technological solutions in various sectors (public sector and public services, construction,
agriculture, industry, transport, etc.),

e International cooperation in the field of EE.

Furthermore, the Law sets out the obligations of energy suppliers regarding the dissemination of information
about rational and efficient energy use. Energy suppliers are required to inform their customers, at least once a
year, on the impacts of rational use of energy on the environment and sustainable development, and are also
required to educate and provide guidance to customers to use energy in a rational and cost-effective way. In order
to reach the objective of rational use of energy, energy consumption calculations have to be based on the actual
consumption of energy.

The Directive 2010/31/EU on the Energy Performance of Buildings has been transposed into the entity legislation
by the Law on Spatial Planning and Construction’”” which regulates energy audits and energy performance of
buildings. According to the Law, a building has to maintain its technical features and performances including EE,
energy savings and thermal protection. Each new building must be designed, constructed and maintained in the

73 Official Gazette of RS, No. 101/11
74 Official Gazette of RS, No. 49/09
’® Official Gazette of RS, No. 40/13
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way to maintain the prescribed energy performances during its use. During the planning, design and construction
of new buildings, as well as during major renovation of the existing buildings, a set of long-term measures must be
applied, as well as minimum requirements regarding the reduction of energy consumption and switch to the use of
energy from renewable sources.

The defined energy performance and minimum requirements, as well as the long-term measures, have to be
provided through:

e mandatory installation of metering devices for each individual condominium (flat) owner in all new
buildings, and in existing buildings during major renovation. At least one metering device for measuring
the consumption of an entire building has to be installed,

e encouraging the introduction of intelligent metering systems whenever a building is constructed or
undergoes major renovation,

e encouraging the use of district or block heating or cooling, particularly where it is based entirely or
partially on energy from renewable sources,

e the application of new technology of construction and installation of building products that enable the
use of primary energy from renewable sources,

e the creation of stimulating conditions and measures to build new buildings and convert them into nearly
zero-energy buildings,

e the establishment of a regular audit of technical building systems and equipment that is used for heating
or cooling, ventilation, hot water and lighting,

e the creation of conditions for the development and establishment of a system of certification of the
energy performance of building showing the energy performance of buildings.

The aforesaid measures are also defined in the Law on Public Utilities’®.

Energy audits are performed by legal entities holding the necessary license to carry out energy audits (issued by
the Ministry of Spatial Planning, Civil Engineering and Ecology of RS). The legal entities which perform energy
audits are required to submit a report on the completed audit to the Environmental Protection and Energy
Efficiency Fund of RS. The Fund issues the energy certificate and sends the certificate to the legal entity that
performed the energy audit, to the Ministry and the competent LSG unit on whose territory the audit was
performed. This Ministry keeps a single registry of licensed legal entities, whereas LSG units keep a registry of
certificates issued on their territory.

Energy performance certificates are issued for buildings or building units constructed after the adoption of the Law
on Spatial Planning and Construction, before selling or renting them out to a new tenant.

Below is a list of secondary legislation adopted in RS in accordance with the obligations stipulated by the Law on
Spatial Planning and Construction and regarding the energy performance of buildings:

e Regulation on Minimum Requirements for the Energy Performance of Buildings77,
e Regulation on Methodology for Calculating the Energy Performance of Buildings78,
e  Regulation on Energy Audit of Buildings and Energy Performance and Energy Certification””.

Other measures for improving EE are contained in the Law on Energy Efficiency’go, according to which EE
improvement measures include energy services, energy management and other measures.

Distribution system operators, energy distributors and retail energy sales companies are required to offer energy
services at competitive prices to their end customers, either directly or through other energy service providers. If a

7® Official Gazette of RS, No. 124/11
7 Official Gazette of RS, No. 30/15
"8 Ibid.

 Ibid

& Official Gazette of RS, No. 59/13
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distribution system operator, energy distributor or retail energy sales company does not offer energy services at
competitive prices to its end customers, it is required to pay a fee to the Environmental Protection and Energy
Efficiency Fund of RS, which uses the collected fees to finance energy efficiency improvements.

Energy distributors are required to offer their customers the possibility to purchase and install individual energy
consumption meters at competitive prices, if installation of individual meters is technically feasible and financially
profitable compared to the long-term estimation of energy savings, in the following cases:

e when the energy is delivered to the end customers without measurement in place,
e during the renovations of the building,
e during the reconstruction of a connection to power system.

Individual metering is required in new buildings.
The following secondary legislation has been adopted on the basis of the Law on Energy Efficiency:

e Energy Efficiency Action Plan of RS until 2018%",

e  Regulation on Energy Class of the Product®,

e Regulation on Methodology of Costs Estimate for Energy Service Supply®,

e Instruction for Preparing Annual Report on Implementation of Energy Efficiency Action Plan of Local-Self
Governmentss",

e Operational Plan to Improve Energy Efficiency in Public Administrative Bodies.

3.5.3.8 Private Sector Involvement

In BiH and RS, private sector participation is regulated by laws governing foreign direct investments (FDI),
concessions and Public-Private Partnerships (PPP), providing the possibility of private sector participation (both
local and foreign legal entities) in the DH sector in BiH.

BiH has a dedicated law in place to support FDI - the Law on the Policy of Foreign Direct Investment in BiH>,
according to which foreign investors are entitled to invest, and to reinvest profits of such investments into any and
all sectors of the BiH economy (with the exception of armaments and media, where foreign control is limited to
49%, there are no restrictions on investment).

At the level of RS, FDI are regulated by the Law on Foreign Investments RS*, according to which foreign investors
have the same rights and obligations as the residents of BiH and have the possibility to invest in many sectors
(including the energy sector).

Various incentives for FDI are provided by the Law on the Policy of Foreign Direct Investments of BiH*’, as follows:

e national treatment of foreign investors, i.e., foreign investors have the same rights and obligations as
residents of BiH,

e the import of equipment of foreign investors is exempt from paying customs duties (with the exception of
passenger vehicles, slot and gambling machines),

e foreign investors are entitled to open accounts in any commercial bank in domestic and/or any freely
convertible currency on the territory of BiH,

o foreign investors are entitled to freely employ foreign nationals, subject to the labour and immigration
laws in BiH,

8 1bid

8 Official Gazette of RS, No. 69/14

8 Official Gazette of RS, No. 28/14

8 Official Gazette of RS, No. 1/14

& Official Gazette of BiH, No. 17/98, 13/03 and 48/10

8 Official Gazette RS No. 25/02, 24/04, 52/11 and 68/13

8 Official Gazette of BiH, No. 17/98, 13/03, 48/10 and 22/15
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e foreign investors are entitled to transfer abroad, freely and without delay, in convertible currency,
proceeds resulting from their investment in BiH,

e foreign investors may own real estate in BiH,

e foreign investors enjoy the same property rights in respect to real estate as BiH legal entities,

e foreign investors are protected against nationalization, expropriation, requisition or measures having
similar effects; such measures may take place only in the public interest in accordance with the applicable
laws and regulations and against the payment of an appropriate compensation, i.e. compensation that is
adequate, effective and prompt,

e rights and benefits of foreign investors granted and obligations imposed by this Law cannot be terminated
or overruled by subsequent laws and regulations

Local and foreign legal persons may be granted concessions in RS. Concessions in RS are regulated by the Law on
Concessions of RS*, which regulates the subject, modalities and conditions of concessions and sets the conditions
under which local and foreign legal persons may be granted concessions for providing infrastructure and services,
as well as exploitation of natural resources, financing, design, construction, rehabilitation, maintenance and/or
operation of such infrastructure.

According to this Law, the following may be the subject of concessions:

e construction and operation of power generation facilities with installed capacity over 250 kW, with the
exception of energy facilities on biomass and bio-gas and solar plant with photovoltaic cells on buildings
regardless of installed capacity,

e exploring and/or use of energy and other mineral raw materials,

e utilities, except for water supply, and construction, rehabilitation, maintenance and/or modernization of
utilities,

e use of other goods of general interest and public services, in accordance with laws regulating that sector.

Concessions for construction or reconstruction of buildings, facilities or plants may be granted according to the
Build-Operate-Transfer (BOT) model, which includes the construction or reconstruction and financing of the entire
building, facility or plants, its use and passing the ownership to the concedent within the agreed timeframe or
according to other models.

Public-Private Partnerships (PPP) are regulated by the Law on Public Private Partnership of RS®. PPP is a form of
cooperation between the public and the private sector, achieved by pooling of resources, capital and expert
knowledge, for the purpose of fulfilment of public needs. According to this Law, eligible public partners may be
public enterprises or LSG units (such as municipalities or cities), whereas private partners local or foreign legal
entities established in accordance with the laws of RS, selected through a negotiation procedure in accordance
with the norms of international law.

The subject of a PPP may be construction, use, maintenance and operation, or reconstruction, use, maintenance
and operation utility infrastructure, management of ecological and solid waste, and other fields of interest for RS
and LSG units.

Agreements in the field of cooperation between the public and the private sector may take two basic forms:
e contractual form of PPP, where the partnership between the public and the private partner is based
exclusively on contractual relations, or
e institutional form of PPP, where the partnership between the public and the private sector includes
cooperation by the vehicle established for that purpose.

The PPP contractual forms also include concessions and private finance initiatives (in which the private partner
finances, performs, maintains or manages a public facility for the public sector needs and its services are mostly
paid by the public sector). Long-term service contracts, where the public sector provides only services, without the

8 Official Gazette of RS, No. 59/13
® Official Gazette of RS, no. 59/09 and 63/11
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capital investments of the private partner and contracts for design, construction and performance of the public
sector, are not considered PPP contractual forms.

3.5.3.9 Permitting Procedures

The environmental permitting procedure in RS is regulated by the Law on Environmental Protection™ and the
Regulation on Plants and Facilities that May be Constructed and Operated Only with a Valid Environmental
Permit®, whereas other permits necessary for the construction of plants and facilities (Location Conditions,

Construction Permit and Use Permit) are all regulated by the Law on Spatial Planning and Construction®.

An overview of the mentioned permits is provided in the table below.

Table 21: Permits in the Construction Process in RS

Type of permit

Legal regulations in RS

Summary of legal requirements

Competence for issuing the permit

Environmental e lawon Activities and facilities with a The Ministry of Spatial Planning, Civil
permit (EP) Environmental potential environmental impact Engineering and Ecology of RS issues
Protection (due to their nature, size or the EP for thermal-power plants with
e Regulation on Plants | location) require the thermal power with and over 10 MW.
and Facilities that preparation of an Environmental | The authority responsible for
May be Constructed Impact Assessment and issuance | environmental protection of the City
and Operated Only of an EP. of Banja Luka issues the EP for
with a Valid The Regulation provides a list of | thermal-power plants with thermal
Environmental activities and industrial facilities | power below 10 MW.
Permit subject to permitting
procedures at RS level and at
level of the LSG unit.
Location Law on Spatial Planning | A construction may be LCs are generally issued by the

Conditions (LCs)

and Construction

authorized if it is in accordance
with the spatial planning
documentation and other
conditions laid down for that
area by the LCs.

authority responsible for spatial
planning of the LSG unit (in this case,
the City of Banja Luka).

However, for specific plants and
facilities listed under the Law, LCs are
issued by the Ministry of Spatial
Planning, Civil Engineering and
Ecology of RS upon a prior opinion
issued by the City of Banja Luka, as
follows:

e facilities for the production of
thermal energy - DH and other
facilities regulated by specific
laws,

e  energy and other facilities and
plants for electricity production,
except for solar installations with
photovoltaic cells and other
facilities using all forms of
renewable energy with an
installed capacity up to 250 kW.

Construction
Permit (CP)

Law on Spatial Planning
and Construction

The CP is not required for
routine maintenance works and
restoration of damaged
constructions, which may be

The CP is generally issued by the
authority responsible for construction
works of the LSG unit (in this case, the
City of Banja Luka).

% Official Gazette of RS No. 71/12 and 79/15
%1 Official Gazette of RS, No. 124/12
%2 Official Gazette of RS, No. 40/13
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considered as current
maintenance works.

The CP must be obtained for
construction of an entire facility
or part of the building that
makes a technical, technological
or functional unit.

However, the Ministry of Spatial
Planning, Civil Engineering and
Ecology issues CPs for facilities for the
production of thermal energy - DH
and other facilities regulated by
specific laws, and for energy and
other facilities and plants for

electricity production, except for solar
installations with photovoltaic cells
and other facilities using all forms of
renewable energy with an installed
capacity up to 250 kW.

Use Permit (UP) Same authority which issued the

Construction Permit

A construction may be used only
after obtaining a UP upon a
technical inspection of the
construction. The technical
inspection must be performed
within 15 days from the day the
request for UP is submitted to
the same authority which issued
the Construction Permit. The
request for the issuance of UP
contains the documents listed in
the Law, including the CP.

Law on Spatial Planning
and Construction

Digging of public areas within the City of Banja Luka is regulated by the Decision on Manner and Conditions for
Digging of Public Areas of the City of Banja Luka®, according to which digging of public areas for the construction
of underground installations may only be carried out in accordance with the Construction Permit, upon the
consent of the City authority responsible for public areas. The request for the digging of public areas is submitted
by the investor. The Decision contains a list of documents which have to be attached to the request for digging of
public areas, including the Construction Permit. Digging of public areas for maintenance and repairs of existing
underground installations may be carried out only upon the issuance of consent by the City authority responsible
for public areas. The request for such consent is submitted by the owner of the underground installation. In case of
emergency repairs of underground installations, the digging of public areas may be performed without obtaining
such consent, upon a notification to the City authority responsible for the management of public areas.

In addition, a_permit must be obtained for activities of waste incineration plants and waste co-incineration plants
in, which more than 50 tons of waste is annually treated, according to the Regulation on Conditions for the
Operation of Waste Incineration Plants®. The permit is issued by the Ministry of Spatial Planning, Civil Engineering
and Ecology of RS.

3.5.3.10 Brief Gap Analysis

e There is no dedicated law at either BiH or RS level regulating the DH sector, i.e. the production,
distribution and delivery of thermal energy. DH operations are governed by various pieces of legislation
on energy efficiency improvement, use of renewable energy sources, spatial planning and environmental
protection. A dedicated law to regulate measures for safe and reliable production and delivery of thermal
energy, the timeframes for installation of meters and the conditions for disconnection from the heating
network and other issues is missing.

9 Official Gazette of the City of Banja Luka, No. 5/06, 19/06 and 19/07
% Official Gazette of RS, No. 39/15
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5 GENERAL RECOMMENDATIONS AND PRIORITY INVESTMENT PROGRAM

5.1 General Recommendations

General recommendations on all segments of operation of the Company are listed below. It is advised, that these
recommendations are taken into consideration by the Company when determining the strategic objectives and
business plans of future operations.

5.1.1  Strategic Planning

Apart from much needed technical improvements of the entire DH system, the Company needs to adopt set of
strategic and planning documents in order to define strategic priorities and improve effectiveness of the existing
DH system. The adoption of these strategic documents and plans will help the Company to accelerate the
transition from current way of operations (on case-by-case basis depending on the urgency of the problems) to
more systematic and planned way of operations.

The most important documents that Company has to adopt are:
=  The Strategic plan of the Company;

=  Development plan of the Company;

=  Short-term dynamic operation plans;

=  Long-term dynamic plan.

It is advised that the Company should adopt the above listed strategic planning documents before undertaking any
activities on the implementation of the priority investment program.

5.1.2  Increasing the Use of Biomass as a Fuel

In order to avoid further spending of the Company’s resources on expensive HFO, the Company has to increase
usage of other available fuel sources such as biomass, which is considered as the most acceptable energy source
for the future operations of the Company. Since the Company had very positive experience with operations of the
two existing biomass plants (10 MW + 6 MW), construction of additional biomass plants with significant thermal
power should be considered as a top priority for the Company.

The strategic objective of the Company should be to construct the biomass plants with sufficient thermal power to
cover the base load, while the existing boilers on HFO will be used to cover peak loads in case of lower outside
temperatures. Biomass and HFO boiler plants should operate in parallel, and in case of higher external
temperatures, if it is economically justified, they can operate separately.

New biomass fired boilers can be installed at the location of the existing HFO central heating plant. The new
biomass boilers can be placed at the location of the old HFO boilers (two boilers 7 MW each) so the existing boiler
room can be used for placing the new biomass boilers. Based on preliminary rough estimates the optimal thermal
power of two new biomass-fired boilers is 12 MW each, with a total output of 24 MW.

Existing two HFO boiler units (56 MW each) together with the existing installed capacity of the biomass fired
boilers are sufficient to cover daily needs for heat supply to consumers. The current installed capacity of the
biomass boiler houses is 16 MW, which represents 10.85% of the total engaged power. Since biomass boiler
houses operate on a 24 hours regime, they meet more engaged heat power than installed. Following the
construction of two new biomass boilers (24 MW), the overall installed power of biomass will be 40 MW, which
will represent 27.13% of the total engaged power.
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In further development and investment plans the Company should also focus on additionally increasing the use of
renewable fuels instead of existing HFO with the aim of eventual complete replacement of HFO with renewable
fuels primarily the biomass.

5.1.3  Existing Central Boiler Plant

The existing central boiler plant is over 40 years old, and significant reconstruction of parts that are vital for its
functional operation had not been made. The reconstruction of the existing HFO central boiler plant is necessary to
secure stable and efficient production of thermal energy, even that only limited capacity of the HFO boilers will be
used (after the construction of the biomass boilers) to cover peak loads. Current operational practice of the
Company, largely influenced by continuous lack of finance, is focused on emergency maintenance rather than on
preventive maintenance which should be the case. The most important recommendations related to the operation
of the existing HFO central plant are summarized below:

=  Reconstruction of the boiler assembly boiler - burner, with the switch from the two-stage to the modulating
burner (variable speed control);

= |nstallation of circulation pumps with electronic motors (frequency speed control) can have significant impact
on savings in total electricity consumption (estimated savings range from 30%-40% of the existing
consumption)

=  Procurement of HFO with lower SO2 content is mandatory in order to comply with the domestic and EU
standards and legislation;

= Defining the norms of fuel consumption depending on the outside temperature and the introduction of
consumption monitoring procedures (daily)

= |nstallation of heat meters on the installations in the central boiler plant in order to monitor the actual
production of heat;

=  To develop operational manuals is considered of significant importance taking into account envisaged parallel
operation of the existing HFO and new biomass plants.

5.1.4 Distribution Network

As described in the Chapter 3.6.6, distribution network is in considerably bad shape, and only partial
reconstruction of mainly primary network had been done in the previous years. The Company does not have a
database of the entire system of hot water and hot water pipes in the GIS system (or similar) which is a basis for
proper planning and maintenance of the distribution network. Significant investments are needed in the
reconstruction of the entire distribution network (approximately 45M KM in reconstruction of the primary
distribution network and 46M KM in secondary distribution network).

Taking into account financial capability of the Company, it is clear that the reconstruction of the distribution
network can be made only in the long-term period if the Company adopts a proper plan for network
reconstruction. This plan will have to take into account urgent reconstruction of the most critical parts of the
network that have to be made (on the basis of the pre-determined criteria's focused on reduction of heat and
water losses with direct impact on the financial performance of the Company).

In order to secure adequate monitoring and maintenance of the distribution network, installation of the section
valves on the primary network is necessary. Furthermore, since the leak detection system does not exist, it is
necessary to install it in all sections of the network that will be reconstructed as well as in newly constructed parts
of the distribution network.

On the secondary network, installation of the equipment such as heat energy meters, balancing valves,
thermometers and manometers is necessary. This will enable the Company to monitor the consumer consumption
and to introduce billing per actual consumption on a much larger scale. Without installation of these cumulative
meters, it will not be possible to measure heat consumption at apartment level, particularly in buildings with two-
pipes systems, and if thermostatic valves are not installed, expected savings with installation of pumps with
frequent regulations will not be achieved.

138



Rehabilitation and Modernization of the District Heating (DH) System in the City of Banja Luka — Focus on Energy Efficiency

5.1.5 Heat Substations

Since most of the substations were constructed during the same period as the distribution network (40 years ago),
practically most of them have reached end of their operational lifetime and need urgent
refurbishment/reconstruction. As described in the Chapter 3.6.9, only 16% of the total number of substations is
equipped with automatic control system, while others are operated manually.

Given the overall technical condition of the existing heat substations considerable investments are needed in this
regard, however before the investments in improvement of heat substations are made, the Company has to create
a database on heat substations that will enable the Company to monitor implementation of defined procedures
and maintenance program.

General recommendations for improvement of this segment of the DH system are given below:

= Replacement of existing circulation pumps and installation of circulation pumps with variable speed control
pumps;

= |Installation of balancing valves on the primary and secondary sides;

= |nstallation of equipment for automatic control of secondary supply temperature depending on the outdoor
temperature;

= |nstallation of heat meters on the primary side;

=  Where technically and economically justifiable, 2 way electromotive valves have to be installed. In the heat
substations where automatic control is already in place, convert two-way valve into the three-way valves. This
will enable installation of the frequent regulation pumps in the central boiler house;

= |nstallation of remote management and control system for management of the entire DH system.

= |nsulation of the pipes in the substations that are currently non-insulated.

5.1.6 Reconnection of Disconnected Customers

Since the Company lost about 13% of the customers since 2011 one of the key strategic goals is to ensure the
return of the lost customers. As described the network improvements planned in PIP will significantly improve the
quality of service namely the consistency of delivering required amount of heat to the customers. Under the
current conditions the absence of network balancing and regulation equipment results in uneven distribution and
delivery of heat in the network which means that some customers are undersupplied and heated below the
required temperature level and that some customers are oversupplied and therefore overheated. This was one of
the main reasons for the disconnections since some customers were simply not receiving the needed amount of
heat during the season.

The projected network improvements will effectively address this problem and enable the even delivery of
required heat therefore removing the underlying reason for the disconnections. Considering the improvements in
the quality of service it is realistic to expect the return of the disconnected customers over the next period.
Reconnection of the disconnected customers should remain the top strategic priority of the Company since the
feasibility of the priority investment program depends on the sales growth projections based on the assumption
that the majority of the disconnected customers will reconnect by 2021. This will also significantly improve the
liner heat density of the Company as well as its financial performance.

5.1.7 Implementation of Consumption Based Billing System

As presented in Chapter Implementation of Consumption Based Billing System the billing system based on actual
consumption of each individual consumer is proscribed by the domestic legislation as well as the international
standards therefore the Company should make steps towards achieving this goal. Apart from legal obligations
consumption based billing provides a higher level of transparency to customers and increase their confidence in
the DH system. However considering the current financial position of the Company and the required size of the
investment into achieving entirely consumption based billing system it is not realistic to recommend the full
implementation of this measure in the short run. However with the implementation of other recommended
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measures which will result in savings and increased revenues it is recommended that the Company should start
investing into the individual metering equipment in accordance with its financial capacities.

5.1.8 Network Expansion

As discussed in section 8 there are significant possibilities for the network expansion which would result in the
increased revenues of the company. Considering the assessed technical priorities as well as financial position of
the company the Priority Investment Program made focus on achieving the financial consolidation of the company
by improving the efficiency of operations. By increasing the use of biomass as the alternative fuel the company will
cut the costs of fuel and improve its environmental impact. Also by the implementation of recommended network
improvements the company will get into position of ensuring the return of the disconnected customers which is its
first priority.

The required total amount of investment as well as the required scope of investments works that is needed to
implement the recommended measures will be overwhelming for the company in its current condition. For that
reason additional investments into network expansion were not included in the PIP. However the projected
implementation of PIP will result in considerable savings and growth of revenues coming from reconnected
customers. Therefore it will be financially possible to plan additional investments into network expansion after
2018.

5.1.9 Combined Heat and Power Generation

Future network expansion plan should also be based on the increased use of biomass fuel and consider Combined
Heat and Power generation options. As discussed in Chapter 4.4 the introduction of CHP would result in higher fuel
efficiency and enable production of electricity during the entire year thus resulting in higher financial results
particularly under the current local feed in tariffs for electricity produced from biomass.

5.1.10 Network Management Improvement Measures

5.1.10.1 Creation of GIS databases

During the technical assessment of the Company operation, it was observed that the updated documentation of
the network is not in place, particularly the documentation related to the secondary network.

This documentation is crucial to identify the location of the pipelines, and to determine the cost and measures
necessary for rehabilitation and maintenance of the network. Setting up GIS database includes on site survey to
physically locate, determine the type and size of the pipes and other objects, i.e. valves, chambers, elbows,
compensators etc. and to determine geographical coordinates for all objects and pipelines. Once the pipes and
other objects are identified, data are transferred to a GIS-system where characteristics for all objects in the DH
system are kept. Computerized system for documentation enables improved planning of maintenance, hydraulic
as well as economic calculations, and most importantly the location of the pipelines.

5.1.10.2 Implementation of Measuring and Evaluation Procedures

During the technical assessment of the Company, a notable lack of measuring devices was observed (in addition to
the lack of updated designed documentation on the networks), as a result of which it is not possible to measure
any of the important parameters such as temperature, pressure, heat energy drop, water drop and flow. Most
importantly, it is not possible to determine the critical points on the pipelines both in terms of leakage (water
loses) and in terms of heat losses in the pipelines.

It was also observed that there no preventive maintenance is currently carried out, and only emergency
maintenance that provides a minimum of quality and security in terms of functionality is in place.

For that reason, the instalment of sectioning valves based on realistic criteria, together with measuring devices
(thermometers, manometers), is proposed as an urgent measure. In that manner, it would be possible to measure
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