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INTRODUCTION 

ADDRESS OF THE MAYOR 

Energy Efficiency Program is an important part of sustainable development of the City of Krusevac. 
Formed on the basis of available data on energy consumption and energy sources in the public sector 

for the past three years, and the time period is also three years (2015-2018). 

The main objective of this document is to improve energy efficiency in energy consumption and 

reduce costs for the purchase of electricity and energy. The fulfillment of this goal leads to another 

significant reduction by targeting specific emissions of greenhouse gases. 

Realization of primary objective, as well as establishing the energy management system should 

produce a significant effect on the reduction of budget expenditures of the City of Krusevac for energy 

and energy sources and enable the use of the released funds for other purposes in order to improve 

living conditions in the city. 

This document shall be made in accordance with the Law on efficient use of energy (Official Gazette 

no. 25/2013), which stipulates that local governments, as a taxpayer in energy management 

systems, delivers energy efficiency program, in accordance with the Strategy and Action Plan. 

The objectives of the Energy Efficiency Program, in accordance with the basic objectives of the law 

on efficient use of energy, including: 

- -Increasing the security of energy supply and its efficient use 

- -Reducing the negative impact of the energy sector on the environment 

- -Encourage responsible behavior towards energy, based on the implementation of energy 

efficiency policies and measures in energy efficiency in generation, transmission, distribution 

and consumption of energy. 

The program presents the basic information about the city of Krusevac, data on consumption, 
production and distribution of energy, and then analyzes the structure of energy consumption of 

end-users for the past three years. The analysis of these data led to the conclusion about the potential 

for improving energy efficiency in all sectors of energy consumption in the public sector. They 

presented the possibilities for the production of energy from renewable sources. 

Based on the recognized potential, priority goals are laid down, the activities are defined, as well as 

measures and projects, which should be implemented in the planning period. The goal is to apply the 

measures envisaged to achieve savings in energy consumption in the public sector for at least 6% by 

2018 compared to consumption in 2011. The last chapters contain some concluding remarks and used 

literature.  

___________________________________________ 

Dragi Nestorovic 

 



 Energy Efficiency Programme 

5 

1. GENERAL INFORMATION ABOUT THE CITY 

1.1 Geographical and Administrative Position 

1.1.1.  Geo-traffic position 

Krusevac is located in the central part of the Republic of Serbia and covers the southernmost 

tip of the rim of the Pannonia and Peripanonian Serbia. The boundaries extend between 

43°22'21" and 43°42'17" north latitude and 21° 9 ' and 21°34'8 "east longitude and include 

a part of the river basin of Rasina, the area of the lower stream of the Zapadna Morava River, 

among Kopaonik, Zeljin and Jastrebac mountains and extends from the border parts of 

Sumadija to South Serbia. 

Figure 1.1.1.1 – Position in Serbia 

Source: Spatial Plan of the City of Krusevac 

Serbia's position in the center of the Balkans, on the crossroads of major traffic corridors VII 

and X set the condition that  its territory naturally provides the shortest transit road and 

railway connections in Western Europe, the countries of the southern part of Europe, the 

Middle and Far East. 

1.1.2. Territorial and spatial organization 

The territory of the City of Krusevac covers an area of 853.97 km2, it includes 101 settlements 

in which by the census of 2011 there are 127,429 inhabitants. 

1.2 Demographics 

Demographic analysis is done on the basis of the last census from 2011 and earlier studies 

and analyzes for individual planning documents. City of Krusevac is the administrative 
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headquarters of the City as a unit of local government and the Rasina District. Compared to 

the region, but also as an important industrial center, Krusevac - the city holds a special place 

in the demographic structure of the wider environment. 

Table 1.2.1 – Population fluctuation in census 

Settlement 

Population 

Earlier census methodology 
Census 

methodology 
2002 

 

1948 1953 1961 1971 1981 1991 2002 1991 2002 2011 
Begovo brdo 213 219 225 195 307 537 543 527 526 632 

Bivolje 2588 2769 3420 6905 212 186 332 185 330 275 
Dedina 1180 1332 1573 2006 2682 2798 2863 2753 2775 2687 

Kapidzija 335 640 802 1141 1423 1560 1533 1523 1485 1563 
Krusevac city 13862 16638 21957 29509 53071 58808 59036 57971 57347 58745 

Lazarica 722 794 1450 3443 1447 1329 1566 1285 1521 1905 
Makresane 1620 1713 1818 1806 1855 1772 1642 1754 1618 1414 

Malo Golovode 420 457 1001 3006 1934 2230 2482 2157 2369 2604 
Mudrakovac 431 476 605 1033 1682 2808 3516 2652 3366 4059 

Pakasnica 527 585 725 938 1040 1307 1979 1267 1929 2375 
Parunovac 1463 1569 1858 1865 2166 2157 2266 2136 2179 2026 

Citluk 1543 1663 1804 2155 2694 2978 3245 2912 3154 3114 
TOTAL GUP 24904 28855 37238 54002 70513 78470 81003 77122 78599 81399 

Source: Spatial Plan of the City of Krusevac 

1.3 Natural Resources 

1.3.1. Hydrological and hydro-geological resources 

Taking into account specific geological composition, dissection of terrain and climate 

characteristics, the result is that Krusevac has a very dense network of waterways, 

particularly in the hilly and mountainous highland zone. The outline of the hydrographic 

network is a part of the watershed of the Zapadna Morava, so that most of rivers of the 

observed territory is in the basin. A small part of the area gives a portion of its flow basin of 

the Juzna Morava and Velika Morava.  

The largest river basins within the Zapadna Morava are Pepeljusa River basin, on the right 

side of the Zapadna Morava, while on the left side of the river basin is Padeska river basin. 

The Rasina is a right tributary of the Zapadna Morava, and there are more affluent, and the 

major is the Lomnicka,, Kupacka, Trmcarska, Gaglovska, Nauparska, Modricka rivers and 

others. Rivers and streams rich in water from Jastrebac Mountains gravitate to this basin. It 

is the largest basin in the territory. Within the Rasina basin, there are 26 smaller basins with 

a total length of 603 km. The largest river basins within the Rasina catchment are the 

Nauparska river basin and the Lomnicka River. 

On the Rasina, an artificial reservoir Celije is built (51 million m3 of water) primarily 

designed as a protection against erosion of Djerdap Lake, the water level leveler of the Rasina 

and as an irrigation source, but eventually became the source of the regional water supply 

system, which becomes the primary purpose of the lake. 
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In addition to the Zapadna Morava and Rasina basin, the Ribarska River basin is 

distinguished. The Ribarska River and its tributaries belong to the  Juzna Morava catchment 

area. Within the Ribarska river catchment, there are nine smaller basins including the 

Srndaljska River, the Susica River and the Golema river basins as the biggest ones. 

The rivers in the town of Krusevac have the characteristics of flooding flows, especially in 

areas with strong erosion (basin of the Rasina). 

Wells in the area of Krusevac usually occur at the contact of rocks of different ages, touching 

the bottom and the rim of the basin and to contact of valley plains and valley sides. The 

territory of Krusevac is rich in mineral, thermo-mineral and thermal waters, which provides 

great opportunities for their use, which forms the basis for the development of therapeutic, 

tourism, sports and recreational facilities. 

11 mineral springs have been researched for their balneological properties 

• Ribarska Banja - sulphurous hot water 

• Trebotin - cold alkaline acid, muriatic ferruginous water 

• Buci - cold mineral water 

• Majdevo - cold mineral water 

• Sezemca - cold mineral water 

• Slatina - cold, weak mineral water 

• Lomnica - cold alkaline muriatic acidic water 

• Mrmos - earth alkaline mineral water 

• Dvorane - cold, poorly ferruginous mineral water 

• Citluk - mineral water 

• Bela Voda - acidic, ferruginous, contains selenium and magnesium 

An example is Ribarska Banja, regarding the use of these waters it ranks among the leading 

spa. The occurrence of thermal waters is of importance, not only from the health aspect, but 

also because of the possibility of using them as a form of geothermal energy. 

1.3.2. Mineral resources. 

Based on metallogenetic regionalization of Serbia from 1982, the area of Krusevac belongs 

to a larger part of Jasterbac ore area, and less to Sumadija region of the ore, which became 

part of the Dinara-Rhodope metallogenetic provinces. As for degree of exploration, the 

mentioned districts fall into the category of those little explored. 

There are no metallic raw materials in the territory of Krusevac. As for non-ferrous  there 

are deposits of volcanic tuff near the village of Jablanica, of clay in Dedina in the exploitation 

phase, quartz sand deposits recorded in Mali Siljegovac and Zdravinje. 

The most widely sources are the construction materials. Along the Zapadna Morava and 

Rasina there is a large number of gravel pits. Gravel is of good quality, and reserves are 

renewed every year. Reserves are not defined, but they are estimated at about 200,000 t3 / 
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year. Regulation of water flows, will reduce them. Gravel pits are located in Bela Voda, 

Kukljin, Sanac, Dedina, Mudrakovac, Lipovac, Gornji and Donji Stepos. 

1.3.3. Land 

In the town of Krusevac there is a mosaic of soil types formed under the influence of specific 

geological factors (geological, geomorphologic, hydrological, climatic and 

biogeographically), that put their stamp on the appearance, properties, production and 

potential value of the land. 

Basic formed types can be classified into the following categories: fertile, medium and low 

fertile and infertile land. 

In the town of Krusevac the following types of land clearly singled out: colluvial (colluvium), 

humus-siliceous soil (ranker), smonica (vertisols), eutric brown soil (eutric kimbisok-brown 

forest soil), lesiviral-illimerised land (luvisol), pseudogley (podzol ), fluvial and alluvial 

deposits (fluvisol) and fluvial meadow land (humofluvisol). 

Regional Plan for the town of Krusevac defined the following land uses:• agricultural land,• 

constructed plot,• Floodplain and• forest land. 

Table 1.3.3.1 – Land use 

Land use Area [ha] 
Percentage 

[%] 

Agricultural land 44816 53 

Constructed plot 10239 12 

Floodplain 2976 3 

Forest  land 27367 32 
Source: Spatial plan of City of Krusevac (Official Gazette Krusevac no. 4/11) 

Source: Spatial plan of City of Krusevac (Official Gazette Krusevac no. 4/11) 

Diagram  1.3.3.1 – Land use in percentage 
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On the Krusevac territory, agricultural areas reduce from year to year due to building of 

infrastructure, industrial and other facilities on agricultural land. 

1.3.4. Forests 

Forests have a significant role for the survival of the planet Earth; they have immediate and 

most important importance in the production of oxygen, as in the purification of the 

atmosphere, also they slow runoff of surface water and thus prevent leaching fertile land. In 

the City of Krusevac,  forests covers 27 367 ha in public and private property. 

Public forests are located in the northern part of Jastrebac and form a compact and 

comprehensive forest massif; a negligible part is dissipated in the form of small fragments. 

The said forest area is managed by PC "Serbia Forests", forest holding "Rasina" Krusevac. 

The most common types are: beech (Fagus moesiaca) with 67% share and the other species 

are: sessile oak (Quercus sesillis) 5%, hornbeam (Carpinus betulus) 3.5%, black pine (Pinus 

nigra) 5%, spruce (Picea abies) 3.5%, fir (Abies alba) 1%, then maple-mountain (Acer 

pseudoplatanus) 0.3%, royal jelly (Acer platanoides) 0.2%, maple (Acer campestre) 0.1%, ash 

(Fraxinus excelsior ) 0.3%, linden (Tilia cordata) 0.7%, birch (Betula verucosa) 0.1%, aspen 

(Populus tremula) 0.2%, Scots pine (Pinus sylvestris) 0.6%, Douglas fir (Pseudotsuga taxifolia) 

0.6%, larch (Larix europaea) 0.1%, Weymouth pine (Pinus strobus) 0.3%. 

Forests in private ownership are dispersed in other parts, (except in the plain part) mainly 

in the form of small forests and groves. Forests in private ownership, mainly individual, are 

located in the center and east, and slightly consolidated in the northern and northeastern 

part. According to the type of trees predominant are oak (oak (Quercus ceris) and Sladun 

(Qurcus farnetto)) and black locust (Robinia pseudoacacia). Other species are: hornbeam 

(Carpinus betulus), aspen (Populus tremula), lime (Populus tremula), maple (Acer campestre), 

jelly (Acer platanoides), ash (Fraxinus excelsior) and elm (Ulmus campestris). According to the 

overgrowth, prevailing are coppice forests which cover 9,205 hectares (71%), indicating an 

unplanned logging. 

1.3.5. Renewable energy  

Renewable energy sources have a significant increase in participation in the energy balance 

as well as a significant contribution to reducing of environmental pollution. With respect to 

the principles of sustainable development special attention should be paid to the following 

renewable energy sources as follows: 

1. renewable energy by using biomass energy 

2. renewable energy by using geothermal potential 

3. renewable energy by using solar energy (heat production) 

4. Sources of renewable energy by using energy construction of small hydropower 

plants (SHP) - capacity up to 10 MW 

5. renewable energy using wind energy 
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1.3.5.1. Sources of renewable energy by using biomass energy 

Biomass is the oldest source of renewable energy. To obtain fuels and production of 

electricity and thermal energy, biomass is the biodegradable fraction of products, waste and 

residues from biological origin from agriculture (including vegetal and animal substances), 

forestry and related industries, as well as the biodegradable fraction of industrial and 

municipal waste. Biomass includes: 

• primary products - the result of direct photosynthetic using solar energy include the 

cultivation of crops and wood, remains of vegetable by-products and wastes from 

industry, primarily timber and agricultural and 

• secondary products - indirect solar energy, the decomposition or conversion of 

organic matter (eg, animals) and cover the entire plankton, manure and sewage. 

Bioenergy can be obtained by direct combustion of solid biomass (forest biomass) or 

combustion of biofuels from biomass, such as: liquid (bioethanol, biodiesel and bio 

methanol) and gaseous (biogas, landfill gas). On the other hand, biomass can be divided into: 

a) biomass from forestry, 

b) agricultural biomass, 

c) energy crops, 

d) biomass from farm animals and 

e) municipal waste. 

Table 1.3.5.1.1 – Incentive purchase price as per type of energy source 

item 
Type of electric power plant of 

privileged producer 

Installed power 

Р (МW) 

Incentive purchase price 

(c€/kWh) 

1. Power plants on biomass 

1.1  to1 13.26 

1.2  1 -10 13.82 - 0.56*P 

1.3  over 10 8.22 

2. Power plants on biodas 

2.1  to 0,2 15.66 

2.2  0.2 –1 16.498 – 4.188*Р 

2.3  over 1 12.31 

2.4 On biogas of animal origin  12.31 

3. 

Landfill gas and gas from the plant 

for municipal wastewater 

treatment  

 6.91 

4. Waste power plants  8.57 
Source: Regulation on incentive measures for privileged 

1.3.5.1.1. Biomass from forestry 

Biomass from forestry involves spatial and firewood, as well as residues and wastes from 

wood processing (cutting, grinding ...). Basic characteristics that affect the efficiency of the 

use of biomass as energy include: chemical composition, calorific value, auto-ignition 

temperature, combustion temperature, physical properties which affect the thermal power. 
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The basic size for calculating the amount of energy obtained from a certain amount of wood 

is its calorific value. The biggest influence on the calorific value of wood comes from wood 

species, moisture content, chemical composition, density and soundness of wood. The most 

common woody biomass in energy used in the form of pellets, briquettes and wood chips. 

This method of burning wood biomass is particularly suitable because the way of the lighting 

is pretty much automated and provides better combustion. Briquetted biomass is mainly 

used in industrial processes. 

On the territory of the city of Krusevac, forests and forest land covers 27,349.50 hectares. 

There is 14,319.50Ha (52%) of the total area under state forests, and private property covers 

13,030 Ha (48%). As for origin, 8800.70 hectares, or 63% prevails with high forest. Coppice 

represents  3556.98 ha and culture 1520.45 ha. The dominating presence of high trees 

indicates permanent, organized and planned forest management. 

According to the criterion of preservation, the most common are preserved forests with 

67%, 31% diluted and devastated 1.9%, which indicates the high quality of the forest as well 

as obvious potential source of renewable energy. 

1.3.5.1.2. Agricultural biomass 

Agricultural biomass is the remains of various crops: straw, corn stalks, cobs, stalks, husks, 

pits. This type of biomass has low heating power and a great deal of moisture and various 

impurities. Agricultural biomass can have multi-purpose use: for the production of humus 

(plowed), feed (treated with chemicals, mixing with proteins, etc.), heat (combustion), 

building materials (various pressboards), parts of furniture (chipboard), alcohol 

(fermentation), biogas (anaerobic fermentation), paper and packaging, cleaning of metal 

surfaces, decorative items, as well as for many other purposes. Given that it often causes 

problems in practice with the use of agricultural biomass, the compromise is that 1/4 of 

biomass is to be plowed in order to improve soil fertility, 1/4 used for animal feed, ¼ to 1/4 

energy production and other purposes, or in the alcohol industry, furniture, packaging, 

paper, etc. Energy production from agricultural biomass would provide significant savings if 

this energy is used for heating in winter or for drying agricultural crops and the like. 

There are total of 14,794 farms in Krusevac. The largest number of farms has 0 to 2.00Ha of 

agricultural land (total 6.926), then agricultural households own 2.00 - 5,00Ha of land (total 

5.918). Average farmland size of a farm is 2, 88Ha. The percentage of utilization of renewable 

energy from such potential is unfortunately negligible. 

1.3.5.1.3. Energy crops 

Energy crops are plants rich in oil or sugar (carbon), such as fast-growing trees and Chinese 

cane with an annual yield of 17 tons per hectare, eucalyptus with a yield of 35 tons of dry 

matter per hectare, green algae with a yield of 50 tons per hectare. In Serbia, the highest 

yields are achieved by growing poplars, willows and Lombardy poplars. In addition to the 

large yield, energy plantations provide the possibility of using waste water and fertilizers. 
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The most significant effects of the production and use of biomass obtained in specialized 

plantations are: 

• the provision of new energy sources, 

• create new markets for the sale of secondary raw materials of forestry and 

agriculture, 

• preservation of the environment through prevention of creating greenhouse effect, 

• improving the economic use of waste, 

• creation of new jobs, 

• low cost raw energy, 

• Easy availability, 

• prevalence 

1.3.5.1.4. Biomass from livestock 

Animal manure in combination with agricultural biomass is a very good source of energy use 

in the process of anaerobic digestion for biogas. For example, anaerobic digestion of manure 

110 t and 250 t of corn silage per annum is possible to get about 8 million kWh, representing 

a saving of 16 000 tonnes of lignite. 

1.3.5.1.5. Municipal waste 

Municipal waste is a green part of recycled household waste, biomass from parks and 

gardens and sludge from wastewater collectors. Disposal of municipal waste requires high 

investment costs. On the other hand, it represents a valuable fuel of high calorific value. 

Certain fractions of municipal waste could be included in the process of biogas production, 

which would benefit the calorific value and at the same time, solve the problem of waste 

disposal. 

1.3.5.1.6. Processing of Biomass 

One of the main goals of biomass processing is the production of biofuels for heating, 

transport and industrial use. According to the type of produced biomass biofuels can be 

divided into biofuels: 

• First-generation products from corn, wheat, sugar cane, sugar beet, and herbs that 

contain a higher percentage of starch or sugar (lack of these biofuels production has 

a negative impact on the price of basic foodstuffs and the country's economy), 

• Second generation products from lignocelluloses biomass such as wood, used paper, 

reeds and grasses, and agricultural residues (production is still inefficient for 

commercial use, but some countries are investing heavily in research and 

development) 

• Third generation products from algae or canola plants that do not threaten the food 

supply (productivity of third-generation biofuels is about 30 times higher per unit of 

surface area than the first or second generation of biofuels) and 

• Fourth generation of products from raw materials that are genetically modified to 

provide higher energy yields and / or their building macromolecules are subject to 
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economical degradation, and their characteristic is to absorb greater amounts of 

carbon dioxide from the atmosphere.  

1.3.5.2. Renewable energy using geothermal potential 

Geothermal energy is a renewable form of energy generated in the soil, which has been 

continuously produced inside in various processes. This reliable source of energy is very 

cost-effective and environmentally sustainable, and is ideal for air conditioning, heating and 

cooling buildings. The technical potential of geothermal energy in Serbia is very rich as 

shown by previous detailed studies and analyzes in the mining zone of favorable geothermal 

potential and resources, with petrotermalnim and geothermal energy sources. 

Table 1.3.5.2.1 - Supportive purchase price for geothermal power1 

item 
type of plant of privileged 

producer 

Installed power  

Р (МW) 

Incentive purchase 

price (c€/kWh) 

1. Geothermal power plants 

1.1  to 1 9,67 

1.2  1 – 5 10,358-0,688*Р 

1.3  over 5 6,92 
Source: Regulation on Incentives for privileged electric energy producers 

Geothermal energy is monitored by the Republic Institute for Statistics within its statistical 

researches. Planned production in 2014 is estimated at the level of 2013 and amounts to 

0.006 Mtoe2. Certain quantity of geothermal energy is used exclusively for heating. This data 

is not included in the utilization of geothermal energy through the use of heat pumps. As for 

a number of geothermal springs and wells per capita, Serbia is the richest country in Europe. 

This potential source of examined 238 wells is, however, not used. There is an obvious 

disparity of natural resources and utilization. 

One examined and partially used source is on the territory of the town of Krusevac. Organic 

whole Ribarska Banja covers an area Ribarska Banja, northeastern slopes of Mt Jastrebac  in 

a gulch of the Ribarska River. Ecological unit Ribarska Banja represents a whole with a large 

capacity, but also with great limitations, given the existence of natural resources - thermal 

water, which is used for therapeutic purposes, but can also be used as an alternative energy 

source. Using geothermal energy from this source is almost arranged for vegetable 

production in greenhouses, animal husbandry, in production processes. 

Water from geothermal reservoirs Ribarska Banja is used through four buildings, as follows: 

CRB-1 wells and boreholes Rb-3, 4 and 5. For all objects, only water spout is used. The well 

and the boreholes are equipped with the well head with two valves, pressure gauge, 

thermometer, and shoulder and water meter. By free fall and through the thermo-insulted 

pipes, water is brought to consumption. 

                                                        

1 Regulation on incentive measures for privileged producres of electricity (Official gazette RS No.  8/2013) 
2 tonne of oil equivalent (toe) 



 Energy Efficiency Programme 

14 

Thermal water from these hydrogeological structures is used for hydrotherapy, for 

supplementary heating facilities, as well as for sanitary purposes. 

Two swimming pools are filled for hydrotherapy, a large semi-olympic pool with a 300 m3 

and a small indoor pool with movable bottom with 100 m3 of water. Both pools are used 

during the day to be emptied in the afternoon, cleaned during the night,  and from midnight 

to 7 o'clock in the morning again filled and used in hydrotherapy purposes. For the filling of 

the pool the thermal water wells CRB-1 is used at the outlet temperature 35-37 ° C and the 

part of the water from the borehole-R 5 which is at the heat exchange station cooled to 40 ° 

C, and then used for therapeutic purposes as cooled water. 

Water from wells Rb-5 is used for supplementary heating facilities and as a consumable 

sanitary hot water in the spa facilities. The water temperature at the wellhead Rb-5 is 54-55 

° S. The water is therefore lead to a heat exchanger where the part of the heat is transferred 

to the water from the closed system of heating, i.e. cooled to 40 ° C. The water is then used in 

restaurant kitchen, in medical therapeutic block in hydrotherapy tubs, as well as in the 

bathrooms for showering patients housed in villas "Serbia", "Bosnia" and "Herzegovina". 

Excess water is used at night for filling open therapeutic swimming pools and spa center, as 

well as for the daily maintenance of temperature in the pools on the projected 37-38 ° C 

warm water replenishment. 

Thermal water heats all spa facilities, without a boiler room, to the outer air temperature of 

8 ° C. For lower temperatures the boiler room is involved, which is open during the day and 

at night the temperature in the heating system at 40 ° C is maintained by thermal water. In 

this way, the objects projected temperature is maintained for 24 h with boiler room starting 

work two hours later in the morning and stops working 2 hours earlier in the evening. 

Hydrogeological objects have a uniform operation. The well CRB-1 is exploited during the 

day for 6-7 hours at full capacity for filling swimming pools, and otherwise it is closed. 

Borehole Rb-5 is used full capacity during the heating season, which lasts 6-7 months in the 

spa, while the rest of the time it is exploited at maximum hourly capacity of up to 60%, and 

an average of 25-30% of daily capacity of wells. Such a mode of exploitation, both objects is 

loaded in less consumption than possible. 

Water from wells Rb-4 is used for supplementary heating facilities and as a consumable 

sanitary hot water in the spa facilities. The water temperature at the wellhead Rb-4 during 

testing in 2011 and 2012 amounted to 36.2 ° C. The water from the borehole Rb-3 is used to 

charge the external therapeutic pool. The water temperature at the wellhead Rb-3 during 

testing in July 2012 was approximately 26 ° C. The well CRB-1 has a production capacity of 

at least 6 l / s, 518.40 m3 / day or 189 216 m3 / year, and used with about 360 m3 / day or 

131 497 m3 / year, which is about 69.50% of its potentials. Borehole Rb-5 has a very 

powerful average of 7.4 l / s, 639.40 m3 / day or 233 381 m3 / year, and is used with a 

maximum of 203 269 m3 / year, which is 87.10% of its capabilities. The well Rb-4 has an 

average capacity of groundwater exploitation in the amount of 1,4 l / s "B" and 0.6 l / s "C1" 

in the category of reserves and temperature 36.2 ° C. The well Rb-3 has an average capacity 



 Energy Efficiency Programme 

15 

of exploitation groundwater in the amount of 5.5 l / s "C1" in the category of reserves and 

temperatures around 26 ° C as determined by test wells in July 2012. 

Sources of mineral and geothermal waters within the locality Bela Voda, Lomnica, Zabare 

and Citluk are also well known, although so far insufficiently investigated. Also, there is a 

lack of appropriate project documentation as well as feasibility studies and economic 

viability. 

It is necessary to set targets and assess potential sources of Krusevac in the context of 

promoting the use of geothermal energy in Europe which is funded by the European 

accession funds (IPA). It is necessary to create feasibility studies as a part of these funds for 

the use of geothermal energy from these sources as well as options for heating in agricultural 

production, within the production of vegetables in greenhouses as well as the possibility of 

heating the objects in livestock. As these possible financing and construction would reduce 

the prices of agricultural products, the great interest was expressed by the governments of 

Germany, Hungary, France and Canada by contacting our professionals with Mining-

Geological Faculty in Belgrade. Evidence of the severity and extension of the capacity 

utilization of sources on the level of Serbia is also an increase of allocated quota. The 

allocated quota of the Government of the Republic of Serbia by the end of 2020 for 

geothermal energy is 1MW transformed into electric power. 

1.3.5.3. Renewable energy sources by using solar energy (heating and electricity) 

Solar energy is a renewable and unlimited source of energy from which, directly or 

indirectly, the largest part of other sources of energy on earth result. Solar energy is, in some 

ways, the primary source of energy. 

Average solar radiation is about 40% 

higher than the European average, but 

still use this energy in production leg 

behind other countries. 

By analyzing the maps of annual average 

daily consumption of global radiation on 

a horizontal surface of the earth, we see 

that the area of the town of Krusevac in 

the area of operations of about 4.0 kWh / 

m2. 

If only 300,000 households in Serbia, of 

course, including Krusevac territory, had 

an average of at least 5m² solar collectors 

for heating or energy for domestic hot 

water consumption or energy for air 

conditioning, the saving would be 

1.500GWh per year, which corresponds 

to an installed production capacity of 
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about 400 MW (hydro power plants Djerdap in the most favorable conditions produces 557 

MW - September 2013 average of 253 MW). 

Such an investment would pay off in two years without any energy consumption. Solar 

radiation on earth reaches energy of 1000 W / m² with useful radiation energy per unit area 

depending on the orientation and inclination of the surface of the structure and energy 

characteristics of solar energy, time of day, time of year, time of insulting, atmospheric 

conditions and others. 

Table 1.3.5.3.1 - Incentive purchase price for solar power 

item 
type of plant of privileged 

producer 

Installed power  

Р (МW) 

Incentive purchase 

price (c€/kWh) 

1. Solar power plants 

1.1  On object to 0,03 20,66 

1.2 
 On object 0,03 – 

0,5 
20,941 – 9,383*Р 

1.3  On soil 16,25 
Source: Regulation on Incentives for privileged electric energy producers 

The most commonly applied technologies for the use of solar radiation is based on the 

principle of thermal effects of solar radiation, whereby solar energy is transformed into heat 

in the receiver of solar energy (thermal collectors). In these types of collectors, efficiency 

transformation of radiated solar energy into useful heat is from 35 to 55%. Compared with 

the production of energy from photovoltaic cells or wind generators, the use of solar 

collectors is the most economical in the present moment and can be applied by individual 

users to large systems. The foregoing clearly introduces us to the immediate intervention of 

the Krusevac territory and to efforts to initiate the development and production of this type 

of renewable energy source because the economic calculation in this case is very clear. 

Another way to use solar energy is electricity production. Electricity produced from solar 

energy in two different ways: 

• indirectly through a heat cycle process in solar power plants; 

• directly using the photoelectric effect in solar panels. 

The first approach is much more economical, but there is more interest and quicker evolving 

for the second one. The reason is in the fact that the technology is silent, environmentally 

clean, no wear of moving mechanical parts that require frequent servicing. 

Krusevac, thanks to the adopted Spatial Plan, provides for the possibility of building 

individual solar power. The only condition is that solar power plants must be built at 

distances from neighboring lots greater than 10m and not to affect the ambient of 

neighboring structures-an affirmative requirement without additional restrictions and 

zoning. 
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1.3.5.4. Renewable energy sources by using energy by building small hydropower 

plants (SHP) - capacity up to 10 MW 

Small hydropower (SHP) are power plants with up to 10 MW that have envious percentage 

in the future energy balance of Serbia and fall into the category of privileged energy 

producers. On the territory of the Republic of Serbia there are 900 potential locations for a 

total capacity of 500MWsa possibility of production of 4,600 GWh per year. It  is possible to 

produce thus about 4.7% of total electricity in Serbia or 15% of the current generated 

electricity in HE in general (10900 GWh / year). All this is based on a study of the energy 

potential of watercourses in Serbia, and the locations for the construction of small 

hydropower plants are set by the "Cadastre of small hydroelectric power plants on the 

territory of the Republic of Serbia outside SAP" in 1987. It is possible to build such facilities 

in other locations with the approval of the Ministry of Mines and Energy concerning 

maximum utilization of the energy potential of watercourses and approval of other relevant 

ministries and institutions. Given that our unused hydropower potential is mainly on smaller 

rivers, to the construction of MHE in the future will have priority 

Table 1.3.5.4.1 – Incentive purchase price for hydroelectric power plants 

item 
type of plant of privileged 

producer 

Installed power  

Р (МW) 

Incentive purchase 

price (c€/kWh) 

1. Hydroelectric power plant 

1.1  to 0.2 12.40 

1.2  0.2- 0.5  13.727-6.633* P 

1.3  0.5 -1 10.41 

1.4  1- 10  10.747-0.337* P 

1.5  10- 30  7.38 
Source: Regulation on Incentives for privileged electric energy producers 

Electricity production from large and small watercourses is included in the total electricity 

production in the Republic of Serbia. In 2014 hydropower of large water flows in the amount 

of 210.6 GWh 9 or 0.792 Mtoe is planned, which is 13% less than estimated in 2013 from 

0.912 Mtoe. Electricity production of small hydro power plants within the public electricity 

utility system, as well as small hydro power plants that supply electricity power system, is 

planned in the amount of 114 GWh or 0.010 Mtoe in 2014, which is 63% higher than the 

estimated production in 2013 of 0.006 Mtoe. 

The total hydropower potential of rivers within the boundaries of the Spatial Plan of the 

town of Krusevac is one of the technically feasible potential. Display of future reservoirs, and 

derivation mini and micro hydro power plants is given through the cadastre elaborated for 

the entire territory of Serbia. 

Please note that MHE are not environmentally friendly to protected areas with the regime of 

the 1st and 2nd level of protection. Spatial plan of local government is planning basis for 

building MHE according to the established rules of design and construction, with the 

provision of conditions for nature protection and water management conditions, and they 

can be built on farming land with the consent of the Ministry of Agriculture. 
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According to the Cadastre of mini hydropower (SHP), building is proposed in the following 

locations in the area of the town of Krusevac: Jasice, Vucja rupa, Rlicka, Vita kosa, Jasica and 

Celije. Apart from these, construction is possible at all other locations along the following 

river flows: the Ribarska reka, Srndaljska reka, Susicka reka, Rasina, Lomnicka reka, 

Modricka river, Nauparska river and the Z. Morava. 

Techno-economic analysis must precede all investment activities with consultation and 

consent of the entire PC "Srbijavode". According to the Cadastre mini hydropower (SHP) it 

is possible to build in the following locations in the area of the City of Krusevac: 

Table 1.3.5.4.2 – List f sites anticipated for building of SHP 

SHP name Basin River 
Flow  

(m3/s) 

Downflow  

(m) 

Power  

(kN) 

Jasice Juzna Morava Ribarska, Srndaljska 0.295 108.2 240 

Vucija rupa Juzna Morava Ribarska, Srndaljska 0.216 96.2 150 

Rlicka Rasina Rlicka 0.206 78.3 125 

Vita Kosa Rasina Lomnicka 0.389 84.6 245 

Jasice Rasina 
Jablanica, Mala & 

Velika 
0.252 51 100 

Celije Rasina Rasina 10 43 3,800 
Source: Spatial Plan of City of Krusevac 

Apart from these, construction is possible and at all other locations where techno economic 

analysis shows that the construction of MHE is justified. Techno-economic analysis must 

precede all investment activities with the consent of all Srbijavode and Water Directorate. 

Rules and regulations which must be implemented and realized in the construction of MHE 

and that are applied to hydraulic structures for the protection of the environment: 

• Law on Water in the territory of the Republic of Serbia, 

• Regulations on technical and sanitary conditions for discharge of wastewater into 

public sewerage, 

• Decision on the use, management and maintenance of the water supply, fecal and 

atmospheric sewerage network in the municipality of Krusevac 

1.3.5.5. Renewable energy by using wind energy 

There are the potentials of wind energy in Serbia and suitable locations for wind parks, for 

about 1,300 MW in future for annual production of about 2,300 GWh of electricity: 
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1. The eastern parts of Serbia - Stara 

Planina Mountain, Ozren, Rtanj, Deli 

Jovan, Black Top, etc. In these regions 

there are sites with an average wind 

speed exceedING 6 m / s. 

2. Zlatibor, Kopaonik, Divcibare 

mountainous areas where measuring 

can determine suitable micro-locations 

for wind generators. 

3. Pannonia Plain, north of the Danube 

(Vrsac, B. Crkva) is also rich in wind. 

This area covers about 2,000 square 

kilometers and it is suitable for wind 

energy as there is a constructed road 

infrastructure, electricity networks, 

proximity to large centers of 

consumption of electricity and the like. 

 

Based on the previous analysis, the conclusion is that the average annual wind power at an 

altitude of over 100m in the city of Krusevac is about 200 W / m2 and that is quite satisfactory 

and opens possibilities for the future construction of wind parks or wind turbines to produce 

electricity. 

Table 1.3.5.5.1 – Incentive purchase price for wind electric power plants 

item 
type of plant of privileged 

producer 

Installed power 

Р (МW) 

Incentive purchase 

price (c€/kWh) 

1. Wind power plants  9,20 
Source: Regulation on Incentives for privileged electric energy producers 

1.3.5.6. The implementation of EU regulations on the use of renewable energy 

sources 

The use of renewable energy sources (RES) occupies an important place in the Bio-economy 

of developed countries. Each Member State of the EU sets targets for the share of renewable 

energy in total energy production. Depending on the conditions in the country and the 

existence of large energy producers, set goals and deadlines are very different. In order to 

regulate the use of renewable energy, the EU has laid down a number of regulations dealing 

with the challenges of establishing and Bio-economy and they initiate changes in the 

European economy. Solving this multidisciplinary problem requires a strategy and 

comprehensive approach including various regulations. 

By Directives 2001/77/EC on encouraging the production of electricity from renewable 

energy sources in the international energy market and Directive 2003/30 / EC on 
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encouraging the use of biofuels or other renewable fuels for transport, the European Union 

has defined various types of energy from renewable sources. The adoption of Directives, 

each Member State shall ensure a minimum share of 10% share of biofuels in transport. The 

main potential of renewable energy in the EU is hydropower and wind power. Biomass 

accounts for 20% renewable energy in the EU, which puts it in third place of options. 

A key objective of the EU is to increase energy efficiency. It is anticipated that by 2020 the 

share of renewable energy in total energy consumption is 20%. To this end, the EU countries 

have introduced legislation and established action plans for defining the development and 

use of renewable energy and to establish criteria for sustainable development. Application 

of certain renewable energy depends on the availability and capability of members. 

Countries with large forest resources, such as Finland and Sweden, planned utilization of 

these resources for energy production. On the other hand, Denmark and Austria, with 

developed agricultural production, planned utilization of agricultural residues from manure. 

The Action Plan of the Republic of Serbia for RES governs compliance with obligations 

assumed under the contract establishing the Energy Community, the path for achieving the 

target of 27% RES in gross final energy consumption in 2020 in Serbia is established. and 

measures for greater use of renewable energy are defined. The table shows the expected 

pace of growth in the share of RES in total energy consumption. 

Table 1.3.5.6.1 – Pace of growth of RES participation in total consumption of energy in Serbia 

Renewable energy 

source 

Year 

2009 2013 2014 2015 2016 2017 2018 2019 2020 

Heating & cooling 26% 26% 26% 26% 26% 27% 28% 29% 30% 

Electricity 29% 29% 30% 30% 31% 32% 33% 35% 37% 

Traffic 0% 0% 0% 2% 3% 5% 7% 8% 10% 

Total participation 21% 21% 21% 22% 23% 23% 25% 26% 27% 
Source: Biomass as renewable energy source and gas production technology3 

Table 1.3.5.6.2 – Regulation and measures survey in Republic of Serbia in the field of RES 

Description Measure Expected results 

Energy Law (Official Gazette no. 

57/2011, 80/2011 - corr. I 

93/2012) 

Regulatory (reliable, high-

quality and safe delivery of 

electricity and energy, manner, 

conditions and incentives for 

energy production from OI) 

increase of use of RES 

Energy Development Strategy of 

the Republic of Serbia until 

2015 (Official Gazette no. 

44/2005) 

planning - development 

priorities of energy increase of 

use of RES 

 

increase of use of RES 

                                                        

3 Strengthening cross-border territorial competitiveness and economic development of Nis and Jablanica 
(Serbia) and Sophia (Bulgaria) regions by efficient use of regional renewable energy with emphasis on the use 
of biomass 
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Program implementation of 

Energy of the Republic of Serbia 

until 2015 for the period 2007-

2012. (Official Gazette of RS 

99/2009) 

Planning - Energy Development 

Priorities, priorities in the use 

of RES 

increase of use of RES 

Regulation on conditions for 

obtaining the status of privileged 

power producer and criteria for 

evaluation of the fulfillment of 

these conditions (Official Gazette 

of RS 72/2009) 

Regulatory - conditions for 

obtaining the status of 

privileged power producer and 

criteria for assessing 

compliance with these 

requirements 

Increase of 

production of 

electricity out of RES 

Decree on Incentives for the 

production of electricity using 

renewable energy sources and 

combined production of 

electricity and heat (Official 

Gazette of RS 99/2009) 

financial - incentives for the 

production of electricity from 

renewable energy and for the 

purchase and consumption 

Increase of 

production of 

electricity out of RES 

Law on Ratification of the Kyoto 

Protocol (Official Gazette of RS 

88/2007 and 38/2009) 

Regulatory - reducing GHG 

emissions 
increase of use of RES 

National Strategy for Sustainable 

Development 

Planning - sustainable 

development, reducing the 

impact on the environment and 

natural resources 

increase of use of RES 

Source: Ministry of Mining and Energy 
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2. SWOT ANALYSIS 

STRENGTHS 

• The size of the city and the existence of 

industrial zones 

• Political support 

• The existence of the Council for Energy 

• The existence of a budgetary fund for 

environmental protection 

• The existence of a distribution network of heat 

• The existence of a network of water quality of 

drinking water 

• The existence of a sewerage network 

• The stability of the power supply 

• Partially developed gas distribution network 

• Hydropower potential (rivers and Lake Celije) 

• The proximity of the mountain Stara Planina 

(forest resource) 

• A large number of sunny days in a year (over 

200) - the possibility of using solar energy 

• The possibility of using geothermal sources in 

the environment Fishermen spas 

• The existence of the tenants 

• In public institutions introduced ISEM training 

for the introduction of energy management 

WEAKNESSES 

• Underdeveloped rail transport (railway 

Krusevac- Kraljevo is not electrified) 

• Bad habits of consumers for energy saving 

• Lack of strategies and plans for energy sector 

• Lack of energy management 

• Distance to highway E-75 

• Dependence on imports 

• The existing mode of production of thermal 

energy 

• Fragmentation of agricultural properties 

• Lack of facilities for waste water treatment 

• Unused potential of existing municipal landfills 

in Srnje 

• incomplete coverage of sewerage 

• Reducing pressure in the water network in the 

summer due to irrigation 

• Inefficient street lighting 

• Insufficient number of parking places, lack of 

bike paths and parking places for bicycles 

• Lack of cooperation between public companies 

• Insufficient training of managerial staff 

• Lack of transport strategy, particularly public 

transport 

• Inefficient public transport considering energy 

OPPORTUNITIES 

• Approved KfW loan for the construction of 

wastewater treatment 

• Availability of domestic and foreign funds 

• Incentive mechanisms for the production of 

electricity and heat from renewable sources 

• International cooperation with twin cities  

• State interest in reducing imports of fossil fuels 

• Building a future highway E-761 (which passes 

through the city) 

THREATS 

• The unstable economic and political situation 

• Rising energy prices and energents 

• Adverse effects of climate change 

• Dependence on imports 

• Low awareness about energy saving 

• Insufficient financial opportunities for citizens 

to improve EE buildings and heating systems 

• Reduction of budgetary funds of the city 

• Lack of incentives for the implementation of ee 

at the local level 

• Inadequate and ineffective measures to 

educate the target group for the planning and 

implementation of EE programs 
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3. ISSUES AND OBJECTIVES 

According to data from the Energy Balance of the Republic of Serbia for 2014, total 

consumption structure of final energy, the transport accounts for 21%, industry 30%, while 

other sectors together (household, agriculture and public and commercial activities) 

accounted for 49%. In the structure of final energy consumption by fuel in 2014, liquid fuels 

accounted for 31.5%, electricity by 24%, solid fuels by 9%, gaseous fuel with 16% of the 

thermal energy with 8.5% and geothermal energy and firewood together with 11%. 

Source: Energy Balance of the Republic of Serbia for 2014 

Table 3.1 – Basic energy indicators  

REPUBLIC OF SERBIA 2012 2013 2014 

TRANSFORMATION EFFICIENCY (FE/PЕ) 0.586 0.592 0.607 

PЕ consumption per capita (kg en/capita) 2017.80 2134.48 2166.07 

Consumption of el. Energy per capita (kWh/capita) 3774 3828 3647 

Households participation in electricity 

consumption 
53 53 55 

Source: Energy Balance of the Republic of Serbia for 2014 

Buildings constructed during the 70s of the 20th century are the majority of real estate in 

Serbia, with an average power consumption of about 200 kWh / m² per year. Public 

buildings, which should serve as an example for energy efficiency are in inadequate 

condition and they energy losses are huge. 

Саобраћај 21%

Индустрија 30%

Graph 3.1 - Final energy consumption 



 Energy Efficiency Programme 

24 

Figure 3.1 - Energy ratings 

3.1 Buildings 

3.1.1. Public buildings 

Problems: 

Public buildings of general interest are objects whose use or construction is of public interest 

(roads, water supply, sewerage, public lighting, and public facilities in the areas of education, 

health, social welfare, culture, sports, environmental protection, protection from natural 

disasters and others, in accordance with Law. 

Graph 3.1.1.1 - Percentage of facilities by area 

Source: Social Affairs, City Administration of City of Krusevac 

On the territory of the city, there are 233 public buildings: Management - 75 local community 

facilities, health care facilities 8, 19 facilities in culture, sport 4 facilities, primary and 

secondary schools-83 building, 15 pre-school facilities, 29 facilities of public companies. 



 Energy Efficiency Programme 

25 

Source: Social Affairs, City Administration of City of Krusevac 

Bills for energy and fuels are often considered as fixed cost, and exceed 10% of the city 

budget. Energy balance of Krusevac was not done. Energy management has not been 

established, and there is no detailed control of energy consumption, as well as adequate 

investment of funds from the budget. There is no database on energy consumption and 

energy in public buildings for the last three years, making it difficult to monitor the effects in 

case of implementation of energy efficiency measures. There are no data and analysis on the 

state of public facilities, as well as defining priorities for implementing EE. District heating is 

paid per m2 heated area, not per taken thermal energy, so that users have no additional 

motivation for implementing energy efficiency measures. Energy prices and fuel prices are 

rising and the funds in the budget are reduced. Awareness of the efficient use of energy is 

low. Users of public facilities do not pay the bills; the costs are paid from the city budget. It 

is necessary to motivate users to use energy efficiently. Public buildings are in inadequate 

condition (installation, windows, insulation, heating and cooling system), and the large 

energy losses.

Graph 3.1.1.2 – Public facilities buildings by the built year 
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Summary of fuel consumption in PUCs per year:  

Public Utility Company 

2011 

TOTAL PER PUC Electric 

energy 
Gas 

Heating 
Water 

Heating Plant Coal Wood Distillate fuel oil 

Krusevac Cultural Center 1,834,143.84 56,180.00 4,094,999.21    164,024.24 6,149,347.29 

Krusevac Historical Archive 87,199.41 0.00 1.324,076.50    4,319.64 1,415,595.55 

Krusevac National Library 385,573.28 0.00 1,206,651.00    0.00 1,592,224.28 

Krusevac Theatre 824,504.44 0.00 3,798,738.00    54,825.40 4,678,067.84 

Economy and Trading High 

School 
512,230.64 0.00 3,302,481.00    105,725.13 3,920,436.77 

Polytechnic High School 523,326.97 0.00 3,852,894.50    105,084.77 4,481,306.24 

Grammar School 806,217.22 0.00 7,554,640.00    72,482.53 8,433,339.75 

Medical School 291,343.00 0.00 3,856,079.00    15,714.00 4,163,136.00 

Machine Engineering and 

Electro-Technical High 

School 

1,904,056.24 0.00 8,522,627.00    140,000.00 10,566,683.24 

Chemical and Technological 

Studies High School 
1,562,699.92 0.00 5,922,155.00    140,000.00 7,624,854.92 

Vuk Karadzic Elementary 

School 
1,258,709.00 0.00 3,621,456.00    71,413.00 4,951,578.00 

Dositej Obradovic 

Elementary School 
622,19.,66 0.00 4,864,720.00    43,281.52 5,530,198.18 

Dragomir Markovic 

Elementary School 
617,440.58 0.00 6,450,438.00 321,515.61 86,900.00 0.00 148,499.22 7,624,793.41 

Jovan Jovanovic Zmaj 

Elementary School 
878,087.00 0.00 0.00 435,833.00 65,868.00 2,609,462.00 178,905.00 4,168,155.00 

Jovan Popovic Elementary 

School 
610,554.03 0.00 5,620,955.50    185,531.88 6,417,041.41 

Nada Popovic Elementary 

School 
528,660.77 0.00 7,361,655.50    54,131.74 7,944,448.01 

Branko Radicevic 

Elementary School 
179,390.58 0.00 0.00 0.00 0.00 1,485,394.30 38,595.78 1,703,380.66 
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Knez Lazar Elementary 

School 
364,498.42 0.00 0.00 1,271,745.00 225,149.98 0.00 60,436.75 1,921,830.15 

Despot Stefan Elementary 

School 
288,466.51 0.00 0.00 1,536,640.23 243,304.69 0.00 9,136.34 2,077,547.77 

Zabare Elementary School 390,768.94 0.00 0.00 944,031.31 279,303.48 1,905,000.85 29,140.07 3,548,244.65 

Stanislav Binicki Elementary 

School 
564,491.00 0.00 0.00 729,998.00 266,521.00 2,508,725.00 67,751.00 4,137,486.00 

Vladislav Savic Jan 

Elementary School 
461,185.08 0.00 0.00 2,021,250.32 142.200.00 0.00 42,342.07 2,666,977.47 

Velizar stankovic Korcagin 

Elementary School 
946,319.00 0.00 0.00 783,537.45 385,247.61 2,738,129.73 0.00 4,853,233.79 

Strahinja Popovic 

Elementary School 
87,132.00 0.00 0.00 1,166,988.00 380,903.00 0.00 11,833.00 1,646,856.00 

Brana Pavlovic Elementary 

School 
550,005.38 0.00 0.00 1,134,574.24 253,129.00 0.00 0.00 1,937,708.62 

Vasa Pelagic Elementary 

School 
280,746.00 0.00 0.00 872,171.00 249,186.00 658.985.00 12,105.00 2,073,193.00 

Sveti Sava Elementary 

School 
658,167.56 0.00 0.00 325,465.77 136,570.32 1,485,558.00 44,149.33 2,649,910.98 

Veselin Nikolic Elementary 

School 
292,747.54 0.00 2,824,400.00 0.00 0.00 0.00 86,409.38 3,203,556.92 

Music School 90,284.37 0.00 1,333,794.00 0.00 0.00 0.00 326.44 1,424,404.81 

Social Welfare Institution 268,434.40 0.00 0.00 0.00 0.00 756,328.53 6,804.15 1,031,567.08 

Center for People with 

Disabilities 
41,562.00 0.00 0.00 0.00 0.00 0.00 0.00 41,562.00 

Sports Center 7,393,955.22 13,508,290.26 1,492,200.00 0.00 0.00 0.00 784,471.26 23,178,916.74 

Neven Kindergarten 599,727.00 0.00 4,252,153.00 0.00 0.00 0.00 104,252.00 4,956,132.00 

Zvoncic Kindergarten 372,851.00 0.00 1,975,206.00 0.00 0.00 0.00 47,351.00 2,395,408.00 

Labud Kindergarten 201,634.00 0.00 3,350,723.00 0.00 0.00 0.00 84,334.00 3,636,691.00 

Leptiric Kindergarten 176,851.00 0.00 2,514,621.00 0.00 0.00 0.00 27,513.00 2,718,985.00 

Kolibri Kindergarten 624,532.00 0.00 1,762,136.00 0.00 0.00 0.00 13,061.00 2,399,729.00 

Biseri Kindergarten 197,311.00 0.00 2,074,651.00 0.00 0.00 0.00 26,242.00 2,298,204.00 
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Nasa radost Kindergarten 174,822.00 0.00 4,579,527,00 0.00 0.00 0.00 62,322.00 4,816,671.00 

Golub mira Kindergarten 190,952.00 0.00 2,075,641.00 0.00 0.00 0.00 19,014.00 2,285,607.00 

Vlado Juric Kindergarten 238,556.00 0.00 0.00 0.00 0.00 0.00 6,702.00 245,258.00 

Pcelica Kindergarten 438,520.00 0.00 0.00 0.00 0.00 0.00 25,952.00 464,472.00 

Children Club 124,520.00 0.00 671,251.00 0.00 0.00 0.00 4,374.00 800,145.00 

Pre-School and Kindergarten 

in Citluk 
108,258.00 0.00 0.00 0.00 0.00 0.00 3,815.00 112,073.00 

Zmaj Pre-School and 

Kindergarten 
7,402.00 0.00 0.00 0.00 0.00 0.00 2,631.00 10,033.00 

Jelenko Pre-School in 

Ribarska Banja 
32,520.00 0.00 82,570.00 0.00 0.00 0.00 0.00 115,090.00 

Institution for Pre-School 

Education “Nata Veljkovic”- 

Kitchen 

3,564,232.00 0.00 3,202,762.00 0.00 0.00 0.00 251,140.00 7,018,134.00 

TOTAL OF KINDERGARTENS 

WITHOUT THE KITCHEN 
3,491,456.00 0.00 22,281,609.00 0.00 0.00 0.00 323,311.00 26,096,376.00 

Business Incubator Center 36,623.67 97,714.42 0.00 0.00 0.00 0.00 3,389.08 137,727.17 

Local Communities 

Management Office 
1,745,077.02 0.00 1,014,671.50 0.00 148,500.00 0.00 60,787.06 2,969,035.58 

Tourist Organization of 

Krusevac 

506 704, 10 

581,230.03 0.00 2,043,636.00 0.00 0.00 0.00 14,282.07 2,639,148.10 

Cultural and Educational 

Center 
39,163.72 0.00 196,488.00 0.00 0.00 0.00 3,898.45 239,550.17 

National Museum of 

Krusevac 
518,230.03 0.00 2,043,636.00 0.00 0.00 0.00 14,282.07 2,576,148.10 

Adult Education Center 

“Narodni univerzitet” 
252,272.78 0.00 2,281,163.43 0.00 0.00 0.00 353,309.51 2,886,745.72 

TOTAL PER FUEL TYPE 35,953,074.28 13,614,324.02 140,418,943.43 11,543,749.93 2,862,783.00 14,147,583.41 3,806,089.80 221,473,333.18 
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Institution 

2012 
TOTAL PER 

INSTITUTION Electric 

Energy 
Gas 

Heating 
Water 

Heating Plant Coal Wood Distillate fuel oil 

Krusevac Cultural Center 2,104,312.88 204,592.73 4,215,287.10    217,633.13 6,741,825.84 

Krusevac Historical Archive 100,026.40 0.00 1,906,772.00    4,078.54 2,010,876.94 

Krusevac National Library 382,001.40 0.00 1,279,889.24    0.00 1,661,890.64 

Krusevac Theatre 897,041.82 0.00 4,149,604.50    51,117.09 5,097,763.41 

Economy and Trading High 

School 
579,114.56 0.00 3,932,613.50    87,906.55 4,599,634.61 

Polytechnic High School 518,232.02 0.00 6,638,252.00    73,147.77 7,229,631.79 

Grammar School 881,445.72 0.00 7,883,968.50    62,291.02 8,827,705.24 

Medical School 241,943.00 0.00 5,246,028.00    16,643.00 5,504,614.00 

Machine Engineering and 

Electro-Technical High 

School 

1,702,998.23 0.00 8,735,454.00    229,890.34 10,668,342.57 

Chemical and Technological 

Studies High School 
1,342,751.63 0.00 8,627,710.50    205,691.49 10,176,153.62 

Vuk Karadzic Elementary 

School 
1,446,664.00 0.00 4,312,447.00    54,742.00 5,813,853.00 

Dositej Obradovic 

Elementary School 
661,767.28 0.00 4,689,205.00    39,218.22 5,390,190.50 

Dragomir Markovic 

Elementary School 
781,387.93 0.00 7,046,227.50 580,595.40 93,913.86 0.00 116,798.36 8,618,923.05 

Jovan Jovanovic Zmaj 

Elementary School 
946,764.00 0.00 0.00 258,603.00 262,104.00 4,122,351.00 217,200.00 5,807,022.00 

Jovan Popovic Elementary 

School 
791,562.10 0.00 5,802,809.50    108,294.50 6,702,666.10 

Nada Popovic Elementary 

School 
610,634.50 0.00 8,652,632.00    56,899.58 9,320,166.08 

Branko Radicevic 

Elementary School 
523,651.11 0.00 0.00 0.00 0.00 4,036,966.48 99,206.62 4,659,824.21 



 Energy Efficiency Programme 

30 

Knez Lazar Elementary 

School 
422,820.00 0.00 0.00 1,186,569.65 255,960.10 0.00 45,627.66 1,910,977.41 

Despot Stefan Elementary 

School 
333,892.20 0.00 0.00 2,028,626.32 185,492.06 0.00 6,859.56 2,554,870.14 

Zabare Elementary School 409,984.56 0.00 0.00 783,968.63 183,438.00 2,241,711.00 27,822.50 3,646,924.69 

Stanislav Binicki Elementary 

School 
548,811.00 0.00 0.00 833,472.00 179,172.00 3,012,724.00 23,962.00 4,598,141.00 

Vladislav Savic Jan 

Elementary School 
466,270.83 0.00 0.00 2,276,314.40 101,749.02 0.00 65,095.70 2,909,429.95 

Velizar stankovic Korcagin 

Elementary School 
112,311.97 0.00 0.00 1,356,029.45 460,096.13 3,476,552.62 0.00 5,404,990.17 

Strahinja Popovic 

Elementary School 
217,482.00 0.00 0.00 1,677,547.00 709,809.00 0.00 1,799.00 2,606,637.00 

Brana Pavlovic Elementary 

School 
639,806.67 0.00 0.00 1,129,093.62 570,501.26 0.00 0.00 2,339,401.55 

Vasa Pelagic Elementary 

School 
302,733.00 0.00 0.00 2,171,908.00 180,000.00 842,581.00 11,612.00 3,508,834.00 

Sveti Sava Elementary School 771,428.25 0.00 0.00 883,432.59 260,000.00 2,181,554.69 46,880.00 4,143,295.53 

Veselin Nikolic Elementary 

School 
300,804.49 0.00 3,085,278.00 0.00 0.00 0.00 109,076.75 3,495,159.24 

Music School 74,307.50 0.00 1,456,989.00 0.00 0.00 0.00 1,581.94 1,532,878.44 

Social Welfare Institution 272,919.54 0.00 0.00 0.00 0.00 986,984.67 6,844.15 1,266,748.36 

Center for People with 

Disabilities 
45,940.00 0.00 0.00 0.00 0.00 0.00 0.00 45,940.00 

Sports Center 8,523,162.75 12,256,021.00 1,630,044.00 0.00 0.00 0.00 956,106.01 23,365,333.76 

Neven Kindergarten 583.912.00 0.00 4,861,521.00 0.00 0.00 0.00 98,352.00 5,543,785.00 

Zvoncic Kindergarten 349,142.00 0.00 2,093,252.00 0.00 0.00 0.00 43,216.00 2,485,610.00 

Labud Kindergarten 190,854.00 0.00 3,502,522.00 0.00 0.00 0.00 79,971.00 3,773,347.00 

Leptiric Kindergarten 176,841.00 0.00 2,738,279.00 0.00 0.00 0.00 25,351.00 2,940,471.00 

Kolibri Kindergarten 598,562.00 0.00 1,917,526.00 0.00 0.00 0.00 11,769.00 2,527.857.00 

Biseri Kindergarten 187,251.00 0.00 2,274,234.00 0.00 0.00 0.00 24,981.00 2,486,466.00 
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Nasa radost Kindergarten 166,522.00 0.00 4,242,612.00 0.00 0.00 0.00 59,431.00 4,468,565.00 

Golub mira Kindergarten 183,816.00 0.00 2,207,251.00 0.00 0.00 0.00 20,662.00 2,411,729.00 

Vlado Juric Kindergarten 228,950.00 0.00 0.00 0.00 0.00 0.00 6,628.00 235,578.00 

Pcelica Kindergarten 419,501.00 0.00 0.00 0.00 0.00 0.00 23,406.00 442,907.00 

Children Club 120,981.00 0.00 646,525.00 0.00 0.00 0.00 4,235.00 771,741.00 

Pre-School and Kindergarten 

in Citluk 
103,822.00 0.00 0.00 0.00 0.00 0.00 3,594.00 107,416.00 

Zmaj Pre-School 7,026.00 0.00 0.00 0.00 0.00 0.00 2,524.00 9,550.00 

Jelenko Pre-School and 

Kindergarten in Ribarska 

Banja 

30,842.00 0.00 79,242.00  0.00 0.00 0.00 110,084.00 

Institution for Pre-School 

Education “Nata Veljkovic”- 

Kitchen 

3,576,252.00 0.00 2,998,327.00 0.00 0.00 0.00 240,993.00 6,815,572.00 

TOTAL OF KINDERGARTENS 

WITHOUT THE KITCHEN 
3,348,022.00 0.00 24,562,964.00 0.00 0.00 0.00 404,150.00 28,315,136.00 

Business Incubator Center 125,140.13 173,315.31 0.00 0.00 0.00 0.00 3,953.18 302,408.62 

Local Communities 

Management Office 
1,883,259.28 0.00 1,026,536.00 0.00 155,099.72 0.00 66,425.32 3,131,320.32 

Tourist Organization of 

Krusevac 

506 704, 10 

619,261.43 0.00 3,129,174.00 0.00 0.00 0.00 44,739.39 3,793.174.82 

Cultural and Educational 

Center 
22,134.47 0.00 201,405.00 0.00 0.00 0.00 1,735.02 225,274.49 

National Museum of 

Krusevac 
619,261.43 0.00 3,129,174.00 0.00 0.00 0.00 44,739.39 3,793.174.82 

Adult Education Center 

“Narodni univerzitet” 
149,959.63 0.00 2,054,869.04 0.00 0.00 0.00 14,408.79 2,219,237.46 

TOTAL PER FUEL TYPE 41,308,851.74 12,633.929.04 150,956,624.38 15,166,160.06 3,597,335.15 20,901,425.46 4,169,289.57 249,071,049.37 
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Institution 

2013 
TOTAL PER 

INSTITUTION 
Electric 

Energy 
Gas 

Heating 
Water 

Heating Plant Coal Wood Distillate fuel oil 

Krusevac Cultural Center 1,612,336.67 133,609.08 4,708,596.99    185,702.41 6,640,245.15 

Krusevac Historical Archive 72,331.47 0.00 2,184,312.00    4,622.86 2,261,266.33 

Krusevac National Library 345,527.08 0.00 1,466,184.00    1,956.37 1,813,667.45 

Krusevac Theatre 911,612.59 0.00 4,685,406.00    49,097.43 5,646,116.02 

Economy and Trading High 

School 
389,444.84 0.00 3,820,503.50    83,755.43 4,293,703.77 

Polytechnic High School 3,894,444.78 0.00 3,820,503.50    83,755.13 7,798,703.41 

Grammar School 976,941.95 0.00 8,901,954.00    74,293.58 9,953,189.53 

Medical School 190,780.00 0.00 5,126,814.00    11,940.00 5,329,534.00 

Machine Engineering and 

Electro-Technical High 

School 

1,145,912.75 0.00 8,291,989.00    181,898.62 9,619,800.37 

Chemical and Technological 

Studies High School 
1,354,398.39 0.00 8,216.218.50    176,644.16 9,747,261.05 

Vuk Karadzic Elementary 

School 
1,035,878.00 0.00 4,570,374.00    39,018.00 5,645,270.00 

Dositej Obradovic 

Elementary School 
473,061.10 0.00 4,872,521.00    26,946.11 5,372,528.21 

Dragomir Markovic 

Elementary School 
922,133.12 0.00 7,956,042.00 394,299.60 98,603.96 0.00 146,025.22 9,517,103.90 

Jovan Jovanovic Zmaj 

Elementary School 
786,025.00 0.00 0.00 362,880.00 179,280.00 3,249,631.00 170,511.00 4,748,327.00 

Jovan Popovic Elementary 

School 
498,071.02 0.00 4,817,576.50    119,527.01 5,435,174.53 

Nada Popovic Elementary 

School 
580,574.31 0.00 9,321,479.50    87,117.51 9,989,171.32 

Branko Radicevic 

Elementary School 
405,568.40 0.00 0.00 0.00 0.00 2,229,028.17 44,384.13 2,678,980.70 

Knez Lazar Elementary 

School 
234,720.39 0.00 0.00 1,078,507.20 268,919.88 0.00 58,373.98 1,640,521.45 



 Energy Efficiency Programme 

33 

Despot Stefan Elementary 

School 
229,002.10 0.00 0.00 1,190,484.00 165,833.93 0.00 9,689.09 1,595,009.12 

Zabare Elementary School 266,309.54 0.00 0.00 665,371.20 0.00 997,856.90 28,249.13 1,957,786.77 

Stanislav Binicki Elementary 

School 
394,016.00 0.00 0.00 605,983.00 188,243.00 1,556,754.00 36,841.00 2,781,837.00 

Vladislav Savic Jan 

Elementary School 
485,582.72 0.00 0.00 2,053,141.20 134,459.94 0.00 40,164.96 2,713,348.82 

Velizar Stankovic Korcagin 

Elementary School 
895,585.63 0.00 0.00 937,185.60 363,041.85 3,155,030.08 0.00 5,350,843.16 

Strahinja Popovic 

Elementary School 
213,011.00 0.00 0.00 1,064,023.00 457,164.00 0.00 21,787.00 1,755,985.00 

Brana Pavlovic Elementary 

School 
417,630.76 0.00 0.00 979,772.40 562,139.79 0.00 1,282.93 1,960,825.88 

Vasa Pelagic Elementary 

School 
233,560.00 0.00 0.00 1,506,572.00 188,244.00 856,789.00 12,943.00 2,798,108.00 

Sveti Sava Elementary 

School 
623,037.68 0.00 0.00 486,207.60 0.00 841,018.60 57,926.93 2,008,190.81 

Veselin Nikolic Elementary 

School 
313,839.91 0.00 3,483,654.00 0.00  0.00 157,375.16 3,954,869.07 

Music School 90,614.28 0.00 1,645,116.00 0.00 0.00 0.00 417,68 1,736,147.96 

Social Welfare Institution 294,721.72 0.00 861,718.99 0.00 0.00 0.00 6,724.11 1,163,164.82 

Center for People with 

Disabilities 
47,862.00 0.00 0.00 0.00 0.00 0.00 0.00 47,862.00 

Sports Center 9,243,840.01 16,060,689.58 1,840,518.00 0.00 0.00 0.00 1,202,924.16 28,347,971.75 

Neven Kindergarten 569,413.00 0.00 4,691,984.00 0.00 0.00 0.00 104,435.00 5,365,832.00 

Zvoncic Kindergarten 343,970.00 0.00 2,029,950.00 0.00 0.00 0.00 41,801.00 2,415,721.00 

Labud Kindergarten 185,962.00 0.00 3,422,848.00 0.00 0.00 0.00 76,594.00 3,685,404.00 

Leptiric Kindergarten 181,442.00 0.00 2,926,199.00 0.00 0.00 0.00 27,057.00 3,134,698.00 

Kolibri Kindergarten 594,593.00 0.00 1,864,296.00 0.00 0.00 0.00 11,508.00 2,470,397.00 

Biseri Kindergarten 186,696.00 0.00 2,262,012.00 0.00 0.00 0.00 26,808.00 2,475,516.00 

Nasa radost Kindergarten 173,065.00 0.00 4,727,855.00 0.00 0.00 0.00 57,436.00 4,958,356.00 

Golub mira Kindergarten 177,367.00 0.00 2,050,726.00 0.00 0.00 0.00 20,185.00 2,248,278.00 

Vlado Juric Kindergarten 223,097.00 0.00 0.00 0.00 0.00 0.00 6,338.00 229,435.00 
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Pcelica Kindergarten 423,507.00 0.00 0.00 0.00 0.00 0.00 23,833.00 447,340.00 

Children Club 117,631.00 0.00 688,648.00 0.00 0.00 0.00 4,661.00 810,940.00 

Pre-School and Kindergarten 

in Citluk 
101,569.00 0.00 0.00 0.00 0.00 0.00 3,511.00 105,080.00 

Zmaj Pre-School 6,719.00 0.00 0.00 0.00 0.00 0.00 2,418.00 9,137.00 

Jelenko Pre-School and 

Kindergarten in Ribarska 

Banja 

28,732.00 0.00 78,362.00 0.00 0.00 0.00 0.00 107,094.00 

Institution for Pre-School 

Education “Nata Veljkovic”- 

Kitchen 

3,472,314.00 0.00 3,194,808.00 0.00 0.00 0.00 173,253.00 6,840,375.00 

TOTAL OF KINDERGARTENS 

WITHOUT THE KITCHEN 
3,313,763.00 0.00 22,897,180.00 0.00 0.00 0.00 406,585.00 26,617,528.00 

Business Incubator Center 506,704.10 0.00 2,649,448.00 0.00 0.00 0.00 49,417.68 3,205,569.78 

Local Communities 

Management Office 
114,550.47 132,526.80  0.00 0.00 0.00 30,334.95 277,412.22 

Tourist Organization of 

Krusevac 

506 704, 10 

1,598,941.51 0.00 1,175,766.00 0.00 0.00 0.00 55,719.82 2,830,427.33 

Cultural and Educational 

Center 
506,704.10 0.00 2,649,448.00 0.00 0.00 0.00 49,417.68 3,205.569.78 

National Museum of 

Krusevac 
16,996.08 0.00 224,116.00 0.00 0.00 0.00 939. 42 241,112.08 

Adult Education Center 

“Narodni univerzitet” 
89,447.64 0.00 534,270.11 0.00 0.00 0.00 20,479.10 644,196.85 

TOTAL PER FUEL TYPE 42,511.559.11 16,326.825.46 148,659,397.59 11,324.426.80 2,605,930.35 12,886,107.75 4,313,686.33 238,627,933.39 
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Electric energy consumption in public institutions in 2013 and 2014: 

2013 

No Institution 

Account number 

with  

Electric Energy 

Supply Company 

Energy in (kWh) 

01.07.2013-31.12.2013 

1 Jovan Popovic Elementary School 40619782423 24520 

2 Dositej Obradovic Elementary School 619782334 22328 

3 Veselin Nikolic Elementary School 619782931 13560 

4 V. Stankovic Korcagin Central Elementary School in Veliki 

Siljegovac  

619782690 13230 

5 21-06-047814  

6 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Ribare  

619782706 0 

7 619782711 2699 

8 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Kaonik 

619782727 2966 

9 88-06-048342 0 

10 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Susica 
619782732 1060 

11 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Belasica 
619782748 1303 

12 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Veliko Krusice 

619782753 446 

13 619405558 0 

14 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Zebica 
619782769 361 

15 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Rosica 
619782774 2009 

16 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Boljevac 
619782780 0 

17 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Djunic 
619927385 897 

18 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Grevci 

619927390 611 

19 619927542 15 

20 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Zubovac 
619949813 360 

21 
Jovan Jovanovic Zmaj Central Elementary School in 

Mudrakovac 
619782381 22987 

22 
Jovan Jovanovic Zmaj  Elementary Schoo lvillage school in 

Veliko Golovode 
619782397 1086 

23 
Jovan Jovanovic Zmaj  Elementary School village school in 

Kobilje 
619782402 2142 

24 
Jovan Jovanovic Zmaj  Elementary School village school in 

Stanci 
619782418 219 

25 Despot Stefan Central Elementary School in Gornji Stepos 619782507 8700 
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26 
Despot Stefan Elementary School in Gornji Stepos- village 

school  in Jablanica 
619927359 1031 

27 
Despot Stefan Elementary School in Gornji Stepos- village 

school  in Donji Stepos 
619782528 1418 

28 
Despot Stefan Elementary School in Gornji Stepos- village 

school  in Naupare 
619782512 926 

29 Sveti Sava Central Elementary School in Citluk 40619782890  

30 
Sveti Sava Central Elementary School in Citluk – central 

school, old school building  
40619782905 0 

31 
Sveti Sava Elementary School in Citluk – village school in 

Mackovac 
40619782910 3413 

32 
Sveti Sava Elementary School in Citluk – village school in 

Vucak 
40619782926 140 

33 
Sveti Sava Elementary School in Citluk – village school in 

Globoder 
41420099649 2942 

34 
Zabare Central Elementary School 

619863721 22 

35 619782973 10170 

36 Zabare Elementary School- village school in Lukavac 619782533 457 

37 Zabare Elementary School- village school in Pepeljevac 619782549 2422 

38 Zabare Elementary School- village school in Cerova 619782554 366 

39 
Stanislav Binicki Central Elementary School in Jasika 

619782575 13110 

40 619782560 0 

41 
Stanislav Binicki Elementary School in Jasika – village 

school in Kukljin 
619782580 1913 

42 
Stanislav Binicki Elementary School in Jasika – village 

school in Sanac 
619927370 2941 

43 
Stanislav Binicki Elementary School in Jasika – village 

school in V. Krusevica 
619782596 1050 

44 
Stanislav Binicki Elementary School in Jasika – village 

school in Srnje 
619782601 1374 

45 Brana Pavlovic Central Elementary School in Konjuh 1420087780 6960 

46 
Brana Pavlovic Elementary School in Konjuh- village 

school in Lazarevac 

1420109401 900 

47 1420128404 0 

48 1420109396 119 

49 
Brana Pavlovic Elementary School in Konjuh- village 

school in Kamenare 
1420109459 945 

50 
Brana Pavlovic Elementary School in Konjuh- village 

school in Ljubava 
1420109422 1199 

51 Brana Pavlovic Elementary School in Konjuh- village 

school in Bela Voda 

1420109580 99 

52 1420109595 848 

53 
Brana Pavlovic Elementary School in Konjuh- village 

school in Brajkovac 
1420143706 502 

54 
Strahinja Popovic Central Elementary School in Dvorane 

619782795 107 

55 619927406 7460 
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56 
Strahinja Popovic Elementary School in Dvorane- village 

school in Zdravinje 
619782800 616 

57 
Strahinja Popovic Elementary School in Dvorane- village 

school in Modrica 
619782816 629 

58 
Strahinja Popovic Elementary School in Dvorane- village 

school in Sezemca 
619927411 93 

59 
Branko Radicevic Central Elementary School – account 

numbers are the same for the village schools 
619782450 1593 

60 

Vasa Pelagic Central Elementary School in Padez 

619782821 1098 

61 619782837 372 

62 619782842 2757 

63 Vasa Pelagic Elementary School in Padez-  village school 

in Globare 

619782858 0 

64 619782863 1104 

65 
Vasa Pelagic Elementary School in Padez-  village school 

in Krvavica 
619782879 1022 

66 
Vasa Pelagic Elementary School in Padez-  village school 

in Sasilovac 
619782884 1005 

67 
Vasa Pelagic Elementary School in Padez-  village school 

in Vratare 
619927427 1973 

68 
Dragomir Markovic Central Elementary School 

619782376 886 

69 619782340 31640 

70 
Dragomir Markovic Elementary School - village school in 

Trmcare 
619782355 2422 

71 
Dragomir Markovic Elementary School - village school in 

V. Lomnica 
619782376 886 

72 Vladislav Savic Jan Central Elementary School in 

Parunovac 

619782617 12520 

73 619782622 0 

74 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Tekije 
619782638 1360 

75 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Gaglovo 
619782643 2739 

76 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Mali Siljegovac 

619782659 168 

77 619782664 0 

78 619869262 837 

79 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Pasjak 
619782670 629 

80 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Bovan 

619782685 0 

81 619940302 190 

82 619940318 0 

83 
Nada Popovic Elementary School  

619701555 0 

84 619701560 26880 

85 Vuk Karadzic Elementary School 619782329 0 

86 Stevan Hristic Music School 619782947 3800 
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87 Knez Lazar Central Elementary School in Veliki Kupci 619782470 10347 

88 
Knez Lazar Elementary School in Veliki Kupci- village 

school in Sebecevac 
619782491 1039 

89 
Knez Lazar Elementary School in Veliki Kupci- village 

school in Majdevo 
619927343 1871 

90 
Knez Lazar Elementary School in Veliki Kupci- village 

school in Celije 
619782486 743 

91 Polytechnic High School 619782952 43620 

92 Medical School 619732464 16580 

93 Grammar School 619732511 40500 

94 Medical School 619782952 43620 

95 Machine Engineering and Electro-Technical High School 
619782968 69280 

96 Chemical and Technological Studies High School 

97 Pre-School Educational Institution Nata Veljkovic 619904970 1247 

98 Pcelice 619701576 17220 

99 Neven 1 619704493 21680 

100 Neven 2 619704509 6405 

101 Jelenko 1 619704540 3575 

102 Jelenko 2 619704556 127 

103 Biseri 619709245 9220 

104 Pionir 619711752 103920 

105 Zvoncic 619711768 22840 

106 Labud 619714334 8910 

107 Mudrakovac 619714423 522 

108 Citluk 619717047 2612 

109 Golub mira 619724490 8220 

110 Kolibri 619727360 20920 

111 Leptiric 619732443 20790 

112 Deciji klub 619732506 5300 

113 Nasa radost 619738026 8730 

114 Vlado Juric 619793839 7943 

115 Majdevo 619904970 0 

116 City Administration 619708990 91620 

117 Historical Achieve of Krusevac 619758902 4762 

118 Krusevac Theatre  619708901 19120 

119 Cultural Centre-cetral building 619716766 29220 

120 Krusevac Cinema 619763090 46600 

121 Evropa Cinema 619763025  

122 Pioneer Park 619788713 11328 

123 Gallery Milic of Macva 619921226 2201 



 Energy Efficiency Programme 

39 

124 Library 619946236 623 

125 Museum 61993915 15060 

126 Cultural and Educational Institution  619763876 1952 

127 Social Welfare Center 619732307 14080 

128 
Center for People with Disabilities  

619777884 1739 

129 619825658 80 

130 Sports Center 619950830 0 

131 Tourist Organization of Krusevac 619735816 363 

132 Business Incubator Center 619867789 3735 

Source: Krusevac Electric Energy Supply Company  
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2014 

No Institution 

Account number 

with 

Electric Energy 

Supply Company 

Energy in (kWh) 

Jan 1,2014-Sep 30, 2014 

1 Jovan Popovic Elementary School 40619782423 51640 

2 Dositej Obradovic Elementary School 619782334 49739 

3 Veselin Nikolic Elementary School 619782931 31440 

4 V. Stankovic Korcagin Central Elementary School in 

Veliki Siljegovac  

619782690 38910 

5 21-06-047814  

6 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Ribare  

619782706 0 

7 619782711 7826 

8 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Kaonik 

619782727 6162 

9 88-06-048342 66 

10 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Susica 
619782732 2464 

11 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Belasica 
619782748 3349 

12 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Veliko Krusice 

619782753 549 

13 619405558 0 

14 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Zebica 
619782769 1157 

15 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Rosica 
619782774 8643 

16 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Boljevac 
619782780 308 

17 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Djunic 
619927385 1576 

18 V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Grevci 

619927390 1418 

19 619927542 51 

20 
V. Stankovic Korcagin Elementary School in Veliki 

Siljegovac – village school in Zubovac 
619949813 4347 

21 
Jovan Jovanovic Zmaj Central Elementary School in 

Mudrakovac 
619782381 40859 

22 
Jovan Jovanovic Zmaj  Elementary Schoo lvillage school 

in Veliko Golovode 
619782397 3121 

23 
Jovan Jovanovic Zmaj  Elementary School village school 

in Kobilje 
619782402 3192 

24 
Jovan Jovanovic Zmaj  Elementary School village school 

in Stanci 
619782418 527 

25 
Despot Stefan Central Elementary School in Gornji 

Stepos 
619782507 13160 

26 
Despot Stefan Elementary School in Gornji Stepos- 

village school  in Jablanica 
619927359 1722 
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27 
Despot Stefan Elementary School in Gornji Stepos- 

village school  in Donji Stepos 
619782528 1884 

28 
Despot Stefan Elementary School in Gornji Stepos- 

village school  in Naupare 
619782512 3006 

29 Sveti Sava Central Elementary School in Citluk 40619782890  

30 
Sveti Sava Central Elementary School in Citluk – central 

school, old school building  
40619782905 0 

31 
Sveti Sava Elementary School in Citluk – village school in 

Mackovac 
40619782910 5975 

32 
Sveti Sava Elementary School in Citluk – village school in 

Vucak 
40619782926 2467 

33 
Sveti Sava Elementary School in Citluk – village school in 

Globoder 
41420099649 7295 

34 
Zabare Central Elementary School 

619863721 40 

35 619782973 26280 

36 Zabare Elementary School- village school in Lukavac 619782533 1496 

37 Zabare Elementary School- village school in Pepeljevac 619782549 4737 

38 Zabare Elementary School- village school in Cerova 619782554 429 

39 
Stanislav Binicki Central Elementary School in Jasika 

619782575 32880 

40 619782560 0 

41 
Stanislav Binicki Elementary School in Jasika – village 

school in Kukljin 
619782580 3722 

42 
Stanislav Binicki Elementary School in Jasika – village 

school in Sanac 
619927370 5805 

43 
Stanislav Binicki Elementary School in Jasika – village 

school in V. Krusevica 
619782596 3116 

44 
Stanislav Binicki Elementary School in Jasika – village 

school in Srnje 
619782601 3772 

45 Brana Pavlovic Central Elementary School in Konjuh 1420087780 15120 

46 
Brana Pavlovic Elementary School in Konjuh- village 

school in Lazarevac 

1420109401 3103 

47 1420128404 0 

48 1420109396 223 

49 
Brana Pavlovic Elementary School in Konjuh- village 

school in Kamenare 
1420109459 2000 

50 
Brana Pavlovic Elementary School in Konjuh- village 

school in Ljubava 
1420109422 3191 

51 Brana Pavlovic Elementary School in Konjuh- village 

school in Bela Voda 

1420109580 597 

52 1420109595 3113 

53 
Brana Pavlovic Elementary School in Konjuh- village 

school in Brajkovac 
1420143706 1278 

54 
Strahinja Popovic Central Elementary School in Dvorane 

619782795 141 

55 619927406 17560 

56 
Strahinja Popovic Elementary School in Dvorane- village 

school in Zdravinje 
619782800 5168 
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57 
Strahinja Popovic Elementary School in Dvorane- village 

school in Modrica 
619782816 1985 

58 
Strahinja Popovic Elementary School in Dvorane- village 

school in Sezemca 
619927411 401 

59 
Branko Radicevic Central Elementary School – account 

numbers are the same for the village schools 
619782450 4291 

60 

Vasa Pelagic Central Elementary School in Padez 

619782821 2852 

61 619782837 2053 

62 619782842 6250 

63 Vasa Pelagic Elementary School in Padez-  village school 

in Globare 

619782858 0 

64 619782863 3439 

65 
Vasa Pelagic Elementary School in Padez-  village school 

in Krvavica 
619782879 3426 

66 
Vasa Pelagic Elementary School in Padez-  village school 

in Sasilovac 
619782884 2649 

67 
Vasa Pelagic Elementary School in Padez-  village school 

in Vratare 
619927427 5711 

68 
Dragomir Markovic Central Elementary School 

619782376 1552 

69 619782340 61360 

70 
Dragomir Markovic Elementary School - village school 

in Trmcare 
619782355 4553 

71 
Dragomir Markovic Elementary School - village school 

in V. Lomnica 
619782376 1552 

72 Vladislav Savic Jan Central Elementary School in 

Parunovac 

619782617 27960 

73 619782622 0 

74 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Tekije 
619782638 3194 

75 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Gaglovo 
619782643 5268 

76 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Mali Siljegovac 

619782659 281 

77 619782664 1 

78 619869262 2348 

79 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Pasjak 
619782670 1936 

80 
Vladislav Savic Jan Elementary School in Parunovac-

village school in Bovan 

619782685 0 

81 619940302 561 

82 619940318  

83 
Nada Popovic Elementary School  

619701555 0 

84 619701560 35820 

85 Vuk Karadzic Elementary School 619782329 0 

86 Stevan Hristic Music School 619782947 6800 

87 Knez Lazar Central Elementary School in Veliki Kupci 619782470 18397 
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88 
Knez Lazar Elementary School in Veliki Kupci- village 

school in Sebecevac 
619782491 6193 

89 
Knez Lazar Elementary School in Veliki Kupci- village 

school in Majdevo 
619927343 4248 

90 
Knez Lazar Elementary School in Veliki Kupci- village 

school in Celije 
619782486 1350 

91 Polytechnic High School 619782952 88620 

92 Medical School 619732464 37660 

93 Grammar School 619732511 83880 

94 Medical School 619782952 88620 

95 Machine Engineering and Electro-Technical High School 
619782968 154160 

96 Chemical and Technological Studies High School 

97 Pre-School Educational Institution Nata Veljkovic 619904970 566 

98 Pcelice 619701576 35100 

99 Neven 1 619704493 40840 

100 Neven 2 619704509 9747 

101 Jelenko 1 619704540 1548 

102 Jelenko 2 619704556 247 

103 Biseri 619709245 20420 

104 Pionir 619711752 211260 

105 Zvoncic 619711768 40460 

106 Labud 619714334 17370 

107 Mudrakovac 619714423 1065 

108 Citluk 619717047 7384 

109 Golub mira 619724490 19590 

110 Kolibri 619727360 79500 

111 Leptiric 619732443 45090 

112 Deciji klub 619732506 11871 

113 Nasa radost 619738026 18480 

114 Vlado Juric 619793839 27509 

115 Majdevo 619904970 566 

116 City Administration 619708990 151830 

117 Historical Achieve of Krusevac 619758902 10038 

118 Krusevac Theatre  619708901 47680 

119 Cultural Centre-cetral building 619716766 55020 

120 Krusevac Cinema 619763090 79100 

121 Evropa Cinema 619763025  

122 Pioneer Park 619788713 19739 

123 Gallery Milic of Macva 619921226 4027 

124 Library 619946236 970 
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125 Museum 61993915 37440 

126 Cultural and Educational Institution  619763876 2906 

127 Social Welfare Center 619732307 24840 

128 
Center for People with Disabilities  

619777884 3982 

129 619825658 245 

130 Sports Center 619950830 0 

131 Tourist Organization of Krusevac 619735816 345 

132 Business Incubator Center 619867789 7673 

Source: Krusevac Electric Energy Supply Company  
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Electric energy consumption in local communities (LC) in 2013 and 2014: 

No Local community  

Account 

number with 

Electric 

Energy 

Supply 

Company 

Old 

account 

number 

with 

Electric 

Energy 

Supply 

Company 

Electric energy (kWh) 

2011 2012 2013 

1 LC Car Lazar 619722136 557 1658 2089 1004 

2 LC Car Lazar 619722141 558 358 722 730 

3 LC Prva mesna zajednica 619701665 1244 6062 5992 3470 

4 LC Centar 619704446 1330 1325 1373 622 

5 LC Lazarica 619709219 1500 1372 1887 844 

6 LC Lazarica 619709250 1520 7375 5096 2242 

7 LC Gari 619716813 1741 2503 845 300 

8 LC Zabare 619716860 1760 12651 9629 8417 

9 LC Zabare -Terebotin 619716897 1765 0 0 2 

10 LC Mesevo-Office 619716918 1773 2433 329 230 

11 LC Mesevo -Doljane 619716923 1775 0 0 0 

12 LC Citluk 619719589 1873 9092 9351 4828 

13 LC Gaglovo-Gaglovo 619719615 1888 5506 3435 955 

14 LC Kapidzija 619719641 1894 2810 3413 1835 

15 LC Tekije 619719683 1907 5981 5314 3441 

16 LC Mekresane 619722272 1962 4944 5190 3022 

17 LC Mekresane 619722309 1967 205 103 63 

18 LC Velika Lomnica 619722398 1985 12844 7207 4349 

19 LC Kobilje 619724919 2048 8579 9155 4444 

20 LC Bovan-Pasjak 619724971 2064 11 32 2 

21 LC Gaglovo –Mali Siljegovac 619725011 2074 11447 9676 2076 

22 LC Jasika - Kapela 619727443 2094 403 398 388 

23 LC Sanac 619727580 2133 0 0 0 

24 LC Sanac 619727595 2134 1125 0 0 

25 LC Jasika – Velika Krusevica - Hall 619727600 2143 0 0 0 

26 LC Padez 619729875 2196 1576 1582 30 

27 LC Gornji Stepos-Savrane 619735858 2408 300 0 0 

28 LC Veliki Kupci 619738210 2461 696 733 378 

29 LC Veliki Kupci –LC Sebecevac 619738246 2466 182 110 592 

30 LC Gornji Stepos -Naupare 619738424 2497 695 1493 564 
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31 LC Veliki Siljegovac 619740795 2553 20490 20532 9273 

32 LC Veliki Siljegovac -Pump 619740858 2572 4 0 0 

33 LC Veliki Siljegovac –drinking fountain 619740863 2573 2 40 51 

34 LC Kaonik 619740973 2607 8726 6975 2962 

35 LC Djunis 619741029 2624 559 291 299 

36 LC Djunis 619741034 2625 400 289 62 

37 LC Belasica 619702020 2682 173 0 0 

38 LC Belasica 619702035 2683 0 0 0 

39 LC Mala Reka 619702056 2689 0 0 0 

40 LC Mala Reka – Veliko Krusnice 619702077 2692 9054 10518 6016 

41 LC Ribare 619704582 2738 0 0 0 

42 LC Veliki Kupci-green market  619771678 5020 1 0 0 

43 LC Krvavica 619748485 5213 3373 2648 2086 

44 LC Djunis-Josje 619750259 5270 0 0 0 

45 LC Jasika 619923045 5272 7587 6588 4003 

46 LC Gaglovo-Gaglovo 619752738 5313 15665 12733 7385 

47 LC Citluk-Kosevi 619756821 5375 8 0 0 

48 LC Gaglovo-Gaglovo 619761313 5533 0 0 0 

49 LC Mackovac 619765192 5591 0 0 0 

50 LC Ujedinjene nacije 619765475 5634 1564 1133 369 

51 LC Kapidzija 619744852 5791 21 7 0 

52 LC Mesevo 619748726 5854 13477 13647 6312 

53 LC Krvavica – Cultural Center 619759534 5971 17230 20786 9441 

54 LC Belasica 619759555 5978 0 0 0 

55 LC Zabare - Trebotin-store 619787898 6406 8208 7756 3203 

56 LC Krvavica – Sasilovac - store 619787950 6425 0 0 0 

57 LC Mesevo - basement 619782025 6608 1518 1033 1013 

58 LC Tekije - store 619782030 6610 2679 6197 1686 

59 LC Kobilje - store 619916891 6639 5837 1979 4966 

60 LC Kobilje – Stanci - store 619788184 6640 6777 5855 839 

61 LC Kobilje – Stanci - store 619788190 6641 173 150 50 

62 LC Mesevo 619805929 6913 1365 4120 3159 

63 LC Bovan – Pasjak - store 619785162 7133 5617 1 0 

64 LC Vitanovac - Jablanica 619785340 7144 3452 3425 937 

65 LC Rasadnik 619792898 7239 2515 2847 977 

66 LC Zabare – Mala Vrbnica 619793027 7246 16059 15815 8169 

67 LC Mesevo 619799254 7358 22 31 80 

68 LC Kukljin 619831379 8245 132 0 0 
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69 LC Padez – Folk ensemble 619841120 8562 3344 1596 1356 

70 LC Modrica 619856986 9061 6338 5690 3667 

71 LC Trmcare 619941510 9083 932 1353 525 

72 LC Vitanovac - Jablanica 619818839 9406 2483 2280 956 

73 LC Celije 619818912 9415 53 26 70 

74 LC Donji Stepos -Lipovac 619819240 9453 273 256 106 

75 LC Mudrakovac 619825836 9678 5460 4395 2299 

76 Cultural Center Marko Orlovic 619844582 97374 9277 9642 5876 

77 LC Parunovac 619810170 97879 9485 10183 5660 

78 LC Zdravinje 619858790 99473 0 0 0 

79 LC Celije 619820670 99927 0 0 0 

80 LC Kobilje-FAM Company 619833580 100355 299.166 365.74 179.444 

81 LC Prva mesna zajednica 619846333 100774 6 5214 4211 

82 LC Trmcare 619808846 101212 84 75 8 

83 LC Despot Stefan Lazarevic 619811791 101276 11853 10828 5717 

84 LC Djunis 619812004 101303 1 28 24 

85 LC Jasika-Gavez 619893768 102206 10 69 58 

86 LC Vitanovac - Jablanica 619874042 103263 17 37 2 

87 LC Ribare 619884433 103578 0 0 0 

88 LC Gari-chapel 619862073 104410 20 14 4 

89 LC Veliki Kupci 619871282 104660 15766 14819 11359 

90 LC Majdevo 619878576 104907 241 0 0 

91 LC Majdevo 619878581 104908 0 0 0 

92 LC Veliki Kupci- Mali Kupci 619878597 104909 8 50 1 

93 LC Donja Pakasnica 619921116 105750 1759 2514 980 

94 LC Veliki Kupci – LC 3 619883115 106640 0 0 0 

95 LC Veliki Kupci – LC 3 619883120 106641 0 0 0 

96 LC Donji Stepos 619946440 107968 24 82 126 

97 LC Vitanovac- Vitanovac 619958598 108431 0 0 0 

98 LC Gornji Stepos - chapel 619915479 108516 0 3 7 

99 LC Gornji Stepos – Naupare - chapel 619915484 108517 0 16 7 

100 LC Gaglovo - Gaglovo - chapel 619963027 108721  57 27 

101 LC Kobilje - chapel 619253672 108976  0 0 

102 LC Tekije 619916048 109143  49 25 

103 LC Gornji Stepos - Savrane 619947601 110092   0 

104 LC Dvorane 619900158 150464 16428 13695 6229 

105 LC Veselin Nikolic 619900268 150599 7548 6285 4284 

106 LC Konjuh 1420107268 1620 2062 4095 5968 
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107 LC Bela Voda 1420086105 2109 3951 5790 7211 

108 LC Bagdala 625626400     

109 LC Management Office 625638670     

Source: Krusevac Electric Energy Supply Company  

3.1.2. Households 

Problems: 

Based on the census of 2011 which was made in the Republic of Serbia on the territory of the 

city of Krusevac there were 133,145 persons of which 127,429 in the city, 3,763 persons abroad, 

40,530 households and 51,529 total number of apartments. 

In terms of the age of the housing stock it can be concluded that about 70% of the total number 

of dwellings was built after 1960. The share of old housing stock over 70 years has been reduced 

to about 5% with a decreasing trend. 

In comparison with the structure of the household, the structure of the built housing stock meets 

the needs of families with 3 or 4 members. In total housing fund, the largest share is for two-

bedroom (41.98%), three-bedroom (23.43%), followed by one and studios (21.74%), and at 

least four-room and multi-room apartments (11.23%). Interestingly, newly built apartments 

(since 2000) reduces the share of individual housing units (from 10% to 5%), as well as the 

average size of the apartment. 

The average size of living space is one of important criteria for the achieved standard housing. 

The average size of the apartment corresponds to the size of a two bedroom apartment. It is 

notable that the average size of new residential units expressed in m2 is reduced, so the average 

size of the apartment in 2000 is 81m2, and in 2005 it is 59m2. Flats in rural areas had an average 

area of 64.32m2 and 53.53m2 in the city area. 

Also, the application of the appropriate type of material has a significant impact on the quality 

of built apartments. In 2002, 76.34% of dwellings were built of solid material, which is a 

significant improvement. 

Equipped apartments with basic installations, taken as a whole was not satisfactory, given that 

in 2005 only 70% of housing units were connected to the water mains, and only 48% of 

apartments to sewer network, but only 15% of dwellings connected to central heating and it is 

positive that a small number of dwellings was without any installation. 

The ownership structure of housing is significantly changed compared to the previous period 

through the purchase of social housing, so that almost the entire housing stock is privately 

owned. As individual housing construction dominates in the project area, which requires large 

areas of building land, it is necessary to direct every aspect of residential construction according 
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to the Plan (e.g. the illegal construction in the peripheral parts of the city and suburban areas, 

so that settlements that occupy large areas arose spontaneously and unplanned). 

Due to insufficient funding facilities are not thermos-insulated, doors and windows are old, used 

heating stoves are old and not efficient, electrical appliances are inefficient. There is a lack of 

funds for the maintenance of facilities, and problem is also lacking of a building permit. 

The maintenance of residential buildings has not been funded. There are tenants assemblies 

established for some of the buildings, and they do not recognize sufficiently the economic 

viability of investments in energy efficiency of the building. 

Current legal framework adopted by the Republic of Serbia are: Regulations on energy efficiency 

of buildings (Official Gazette of the Republic of Serbia No.06 / 2011 of 19/08/2011), and the 

Ordinance on the conditions, content and manner of issuing certificates of energy performance 

of buildings (Official Gazette of the Republic of Serbia No.69 / 2012 of 20/07/2012). 

One of the under-treated problem is the lack of Local typologies of housing stock in the city of 

Krusevac’’. Very important strategic document, which is dedicated to creating unique, 

comprehensive classification of objects in order to facilitate analysis and decision-making of 

local communities on the level of financial and technical interventions needed to be invested to 

raise the level of energy efficiency of the city, of the part of settlements or urban block. 

Therefore, it results in a reduction in energy costs, less funds from the city budget and improving 

the quality and comfort of life. 
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Based on analysis of the census, the National typology classifies all existing national housing 

stock in 39 typical residential buildings. 

National typology of residential 

buildings classified residential 

buildings Serbia as follows: 

• Construction period - seven 

periods (A to G) covering the entire 

period up to 2011, and 

• Per the number of flats - six 

types (1 to 6): 

Family Apartments-two types: 

• Detached house 

• Terrace house - Central  

Multi-family Apartments-four types: 

• Detached 

• Lamella 

• Terrace 

• Skyscraper 

Key findings from the national typologies relating to this methodology represent the following 

information for each type of analyzed buildings: 

• typical elements of thermal shell and heat transfer coefficients 

• characteristics of the heating system and the system for domestic hot water 

• Specific annual energy use for heating 

• Final thermal energy 

• CO2 emissions 

• Two levels of remedial measures to lower energy consumption: standard and advanced 

rehabilitation. 
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Proposed measures to improve energy efficiency 

Typical measures for improving the energy efficiency of each building typology are offered. 

They include: 

1. intervention in the thermal shell of the building - for example, insulation of the building 

envelope or facades, roof insulation, window replacement or rehabilitation of the entire 

building shell; 

2. The improvement of heat supply; and 

3. The improvement of the domestic hot water. 

For each representative building two packets of energy efficiency measures have been 

suggested. The first package, the so-called first stage of rehabilitation consists of measures to 

improve the building for at least one energy class, which is in accordance with the Regulations. 

It includes change of the heat source (where available) or modernization of the heating system 

and the system of sanitary hot water. 

The second package of measures, the so-called advanced energy rehabilitation includes 

concrete measures, according to the specifics of the object that is being rehabilitated, to increase 

its power class. These measures include the use of structures and elements that are currently 

available on the local market. This level includes the central heating system with low 

temperature or condensing gas boiler (alternatively, a biomass-fired boiler for pellets or wood), 

central heating through heat pumps or remote heating and supplemental solar system for hot 

water. 

Objectives: 

- Development of local typology of housing stock made on the basis of National Typology. 

- Reduction of energy consumption and emissions of SO2 

- Raising awareness of the importance and measures to improve energy efficiency 

- Incentives for improving EE facilities and procurement of EE equipment 

- Improving comfort in buildings 

3.1.3. Action Plan in Building Construction 

Title of Action Plan: ,,Reduction of energy consumption in public buildings’’ 

3.1.3.1. Action Plan goals: 

- Reducing energy consumption in public buildings (savings in the budget) 

- Raising awareness (education) of public facilities users 

- Development of a database on the state of facilities and energy consumption and energy 

sources 

- Improving comfort 

- The establishment of energy management 
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3.1.3.2. Overview of problems concerning energy consumption in public buildings 

Problem 1: 

- Energy losses are great due to the poor condition of the building and installation 

- Equipment and installations for heating are old and need replacement (e.g. in some 

schools solid fuel boilers are older than 30 years and are not effective, and some schools 

use fuel oil for heating) 

- Inefficient light bulbs are used for lighting  

- Many buildings are without thermal insulation and the windows are in poor condition 

- Cooling is arranged through individual air conditioners, each user sets the temperature 

in the room itself 

- There are standards for improving the condition of the building and the installation, but 

financial resources for implementation lack 

Problem 2: 

- High consumption of energy due to a lack of energy management 

- Energy Management in the City Administration has not been established, although it is a 

legal obligation (Ministry had not yet organized the training and passing the exam; this 

requires change in job classification) 

- Costs for energy, energy sources are paid from the budget of the city, so that there is not 

enough motivation among users of public facilities 

- There is no energy management in public buildings (appointed person (s) who will 

monitor consumption and improve EE in the house) 

Problem 3: 

- Efficient measures to improve EE have not been implemented because the budgetary 

resources are not used in an adequate manner 

- There is no Program and Plan for improving energy efficiency, nor detailed control of 

energy consumption 

- Measures to promote EE were not implemented in the right way 

- Energy management is not established, and the decisions are made without full 

knowledge of the measures to improve energy efficiency 

- Lack of knowledge on energy efficiency 

- The lack of a database on the state of the facility and installation, as well as the 

consumption of energy and fuels, in order to monitor the impact of the implemented 

measures  

- District heating is paid per m2 heated area, but not per downloaded thermal energy 

(calorimeters are not built in), which discourages users to save energy 
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3.1.3.3. Overview of actions for implementation of the action plan 

3.1.3.3.1. Action 1 - "Reducing energy losses in public buildings" 

The way for the implementation of Action 1: Improving the condition of the building and 

installation 

Necessary steps: 

• Appointing a team to inspect the facility and analyze energy consumption and 

consumption of energy sources 

• Organize meetings to discuss the necessity and procedures for the implementation of 

measures for energy saving 

• Inspect objects in order to determine the condition of the building and installation 

• The collection of data on energy consumption and energy sources and establishment of 

a database on consumption in public buildings for 3 years period 

• Data analysis and prioritization of project development 

• Project design 

• Seek funding for projects 

The objective of Action 1: 

- Reduction of energy losses in public buildings 

Possible impediments to implementation: 

- Lack of funds for projects 

- Motivation of team members 

Measures to prevent interference: 

- Adoption of Program and Plan for the improvement of EE should facilitate access to 

domestic and foreign funds 

- Provision of funds for financing the action (the city budget, the funds of the Republic of 

Serbia, international funds, donations, etc.). 

3.1.3.3.2. Action 2 - "Establishment of energy management" 

The way for the implementation of Actions 2: raising awareness about the importance and 

benefits of energy management 

Necessary steps: 

- Organizing campaigns showing the analysis of data on energy consumption and the 

impact of measures to reduce electricity consumption 
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- Preparation of a manual for energy management in public buildings and the bringing and 

adoption of decisions on the promotion of energy efficiency in the City of Krusevac 

- The appointment of energy managers and the establishment of energy management in 

the City Administration 

The aim of Action 2: 

- Establishment of Energy Management 

Possible impediments to implementation: 

- Insufficient motivation among users of public facilities for the implementation of 

measures to improve EE 

Measures to prevent interference: 

- To organize competitions among users of public facilities and establish rewarding 

system as motivation 

3.1.3.3.3. Action 3 - "Taking appropriate measures in order to use budgetary 

resources in the best way" 

Way to implement Action 3: adoption of the Program and Plan for the improvement of EE 

Necessary steps: 

- Development and adoption of the Program (for 3 years period) and Plan (for 1 year 

period) for the improvement of EE 

- Establishment of energy management in order to monitor the implementation of the 

Program and Plan 

The aim of Action 3: 

- Use of budget funds in the best way 

Possible impediments to implementation: 

- The time gap between the adoption of the Program and Plan and the establishment of 

energy management can result in inappropriate use of budget funds 

Measures to prevent interference: 

- Take action to synchronize Action 1, 2, and 3 
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Table 3.1.1 - Projected saving goal - Conversion of fuel in the boiler room 
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Source: Directorate for Planning and Construction of City of Krusevac  
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Table 3.1.2 - Table of priority in investment for raising the level of energy efficiency 

No 
PROJECT 

DESCRIPTION 

ESTIMATED 
VALUE OF 
WORKS BY 
PROJECT 

[RSD] 

FACILITY CONSTRUCTION FEATURES DESCRIPTION 
CURRENT 

CONSUMPTION 
 [kWh OR Lit.] 

CURRENT 
CONSUMPTION 

 [RSD] 

EXPECTED 
SAVING AFTER 
INTERVENTION 

ON FACILITY 
[kWh OR RSD] 

PROJECT 
FUNDING 

1 

Energy efficiency for 
changing fuel oil to 
natural gas in school 
buildings of Branko 
Radicevic Elementary 
School in Bivolje, 
Dedina, and 
Makresane 

8,938,443.00 

the building in Bivolje has flooring G+1 with total area 
of heating 1660.00m2; It was built in 1965 and 
reconstructed in 2009; the total number of children is 
395 and of employees 52. Heating is through boiler on 
fuel oil, capacity of 250kW. The facility in Dedina has 
flooring,, G ,,; total heating area 370,00m2; it was built 
in 1990; the total number of children 95 and 7 
employees. Heating through the boiler on fuel oil, 
capacity of 50kW. The facility in Dedina has flooring ,, 
G ,, total heating area 386.00m2, it was built in 1957, 
reconstructed in 2008; the total number of children 
40, and 5 employees; Heating through boiler on fuel 
oil, capacity of 100kW. 

In all three schools and in all 
these facilities thermal 
insulation on the facade walls 
and attic mezzanine floors have 
been sat; part of windows 
replaced; reconstruction of 
thermo technical installations 
with the installation of 
condensation gas blocks and 
connecting of facilities to the gas 
distribution network. 

26,914 l – fuel oil 4,370,000.00 3,575,356.00 GRANT 

2 

Improving energy 
efficiency in school 
buildings of 
Elementary School 
Dragomir Markovic in 
Krusevac 

9,294,902.00 

Floors B + G + 1, the heating area is 4,544.00 m2 
Object was built in 1961 and reconstructed in 
1980.Total number of students 1291, number of 
employees 101. The method of heating is central 
heating from city heating system. 

setting up thermal insulation on 
the facade walls and attic 
mezzanine floors, replacement 
of part of windows, 
reconstruction of thermo 
technical installations 

588,326 kWh/а 7,956,042.00 232,916 kWh/а GRANT 

3 

Improving energy 
efficiency in school 
buildings of 
Elementary School 
Vuk Karadzic in 
Krusevac 

7,100,000.00 

Floors B + G + 2, the heating area is 3595.00 m2 
Object was built in 1964 and reconstructed in 
2010.Total number of students 953, number of 
employees 89. The method of heating is central 
heating from city heating system. 

setting up thermal insulation on 
the facade walls and attic 
mezzanine floors, replacement 
of part of windows, 
reconstruction of thermo 
technical installations   

323,745 kWh/а 4,570,374.00 68,889 kWh/а GRANT 

4 

Improving energy 
efficiency in school 
buildings of 
Elementary School 
Nada Popovic in 
Krusevac 

8,000,101.20 

Floors B + G + 2, the heating area is 3595.00 m2 
Object was built in 1956 and reconstructed in 
2007.Total number of students 1241, number of 
employees 112. The method of heating is central 
heating from city heating system. 

setting up thermal insulation on 
the facade walls and attic 
mezzanine floors, 
reconstruction of thermo 
technical installations 

566,179 kWh/а 9,321,479.50 175,817 kWh/а GRANT 

5 

Investment 
maintenance and 
reconstruction of 
thermo technical 
system in 
kindergarten "Neven" 
PU "Nata Veljkovic" 

11,747,050.0
0 

Floors G + 1, the heating area is 1022.00 m2 Object 
was built in 1972 and reconstructed in 1989.Total 
number of students 400, number of employees 77. 
The method of heating is central heating from city 
heating system. 

setting up thermal insulation on 
the facade walls and attic 
mezzanine floors, replacement 
of part of windows, 
reconstruction of thermo 
technical installations 

4,861,521.00 4,861,521.00 972,304.00 GRANT 
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6 

Building renovation 
and reconstruction of 
thermo technical 
system in elementary 
school. "Despot 
Stefan", Gornji Stepos 

12,270,230.0
0 

Floors G + 1, the heating area is 1250.00 m2 Object 
was built in 1984 and reconstructed in 1984.Total 
number of students 250, number of employees 37. 
The method of heating is solid fuel boiler, capacity 
250 kW 

setting up thermal insulation on 
the facade walls and attic 
mezzanine floors, replacement 
of part of windows, 
reconstruction of thermo 
technical installations with the 
installation of a heat pump 
water-water,,,, with the 
previous analysis of investment 
profitability 

171,976 kWh  
(annual 

consumption for 
heating with 

current 
characteristics of 

facility) 

1,190,484.00  
(price of annual 

coal 
consumption 

(RSD) 

51,592.8 kWh GRANT 

5 

Building renovation 
and reconstruction of 
thermo technical 
system in elementary 
school. in Zabare 

22,316,580.0
0 

Floors G + 1, the heating area is 1022.00 m2 Object 
was built in 1972 and reconstructed in 1989.Total 
number of students 169, number of employees 33. 
The method of heating is fuel oil boiler, capacity 
250 kW 

setting up thermal insulation on 
the facade walls and attic 
mezzanine floors, replacement 
of part of windows, 
reconstruction of thermo 
technical installations with the 
installation of a heat pump 
water-water,,,, with the 
previous analysis of investment 
profitability 

107,270,64 kWh 
 (annual 

consumption for 
heating with 

current 
characteristics of 

facility) 

997,856.9  
(price of annual 

fuel oil 
consumption 

(RSD) 

57,199.82 kWh GRANT 

6 

Building renovation 
and reconstruction of 
thermo technical 
system in elementary 
school. Stanislav 
Binicki in Jasika 

33,420,700.0
0 

Floors B+G + 1, the heating area is 2693.22 m2 
Object was built in 1970 and reconstructed in 
1990.Total number of students 319, number of 
employees 43. The method of heating is fuel oil 
boiler, capacity 620 kW 

setting up thermal insulation on 
the facade walls and attic 
mezzanine floors, replacement 
of part of windows, 
reconstruction of thermo 
technical installations with the 
installation of a heat pump 
water-water,,,, with the 
previous analysis of investment 
profitability 

332,801.67 kWh 
(annual 

consumption for 
heating with 

current 
characteristics of 

facility) 

1,556,754.00  
(price of annual 

fuel oil 
consumption 

(RSD) 

105,209.40 kWh GRANT 

7 

Preparation of hot 
water solar panels in 
the central kitchen 
"Pionir" PU Nata 
Veljkovic 

2,253,174.00 

Floors B+G. For domestic hot water there is a boiler, 
volume 500 l using electricity. Number of 
employees is 58 and they work in the food 
processing process for 2323 users. 

Installation of solar panels for 
heating of sanitary water. 

51,840 kWh 311,040.00 124,416.00 GRANT 
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3.2 Traffic 

One of the main traffic corridors E-75, which leads from Southeast Europe to Western Europe, 

cuts the subregion of Krusevac along the northeastern side. Krusevac is thus connected to the 

state road no. 23 (M-5) (Pojate- Krusevac-Kraljevo) at Pojate, 25km from Krusevac, through 

which the entire area was connected to the network of European highways. 

State roadway Ib Order No. 23 (Pojate- Krusevac-Kraljevo-Cacak), a significant Zapadna Morava 

corridor, which coincides with the direction of the European road E-761 and represents the 

connection of the highway Belgrade-Nis and future highway Belgrade-South Jadran (link at 

position Cacak-Pozega), a system of longitudinal links that connects Romania, Bulgaria and 

Serbia. Spatial plan of special purpose infrastructure corridor highway E-761, Section Pojate 

Preljina, was adopted 08/11/2013. Implementation of the plan is expected. 

In a broader sense, traffic as a general way of communication is an integral part of the settlement 

network. The area of the City of Krusevac is covered predominantly by road communications. 

Road transport is a particularly important system, through which the city area is connected to 

its surrounding. The basis of the traffic network in Krusevac consists of state roads of first and 

second order and municipal roads. 

Municipal road network of the City of Krusevac involves 70 municipal roads, connecting all 

settlements. The percentage of roads with modern pavement in Krusevac is 80.53%. All sections 

of state roads in the City of Krusevac are with modern pavement, while 70.03% of municipal 

roads are with modern pavement, and 29.97% without the modern roadway. 

Based on the basic characteristics of the transport network of the City, the estimation is 

favorable. The limiting factor in the transport network, viewed as a whole, is reflected in the 

need for its reconstruction and modernization. 

Based on data of MI RS PU in Krusevac, total number of registered vehicles in the city of 

Krusevac is: 

 • in 2011  30.470 

 • in 2012  32 179 

 • in 2013  33 553 

Based on these data we can conclude a slight increase in the number of vehicles. 
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Information about the type of motor fuel vehicles, which are registered in the City of Krusevac 

Source: MI RS PA in Krusevac 

Source: MI RS PA in Krusevac 

  

Graph 3.2.1 - Type of fuel in 2012 
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Source: MI RS PA in Krusevac 

Based on data collected by public companies and other large commercial entities it has been 

found that there is a huge consumption of fuel for the purchase of car fleet; there is a need to 

rationalize spending in terms of introducing other types of fuel, driver training based on the 

"ECO driving" and training of businessmen on rationalization in this regard. 

The railway Stalac-Kraljevo-Pozega, which is connected on north-eastern side with the railroad 

Belgrade-Nis-Stalac, and to the west by railroad Stalac Krusevac-Kraljevo-Cacak-Uzice provides 

an exit to the port of Bar. 

Railway lines, which pass through the territory of the City of Krusevac are: 

- Stalac - Zagreb 

- Stalac - Nis 

Train Station Krusevac represents an intermediate stop on the railroad Stalac - Kraljevo - Cacak 

- Pozega. Transportation of passengers and cargo - long distance and domestic services are 

performed herefrom. Total length of railroad Krusevac - Stalac is 14.6 km, and distance between 

Krusevac and Kraljevo is 57.0 km. 

The settlements with the accessibility of the railway network are: Kosevi, Citluk, Krusevac, 

Dedina, Makresane and Djunis, which makes 5.9% of the total number of settlements, or 46.6% 

of the population. 

  

Graph 3.2.3 - Type of fuel in 2013 
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Problems: 

Based on the analysis of the current situation the following can be concluded: 

- A large number of vehicles in traffic, and there is no sufficient parking places. 

- Public transport is energy inefficient 

- There is no adequate infrastructure (pathways and parking lots) for bicycles 

- The existing railway is one track and not electrified. Due to the insufficient number of 

departures of trains during the day from the railway station Krusevac, and long travelling 

time, people are not motivated to use this means of transport. It is necessary to have a 

larger number of stations to make this means of transport more available 

3.2.1. Action plan in traffic 

3.2.1.1. The objectives of the Action Plan 

1. The reduction of energy consumption and CO2 emissions, 

2. The continued construction of the bypass, 

3. Improving the regulation of stationary and dynamic traffic 

4. Energy efficiency of light traffic signals, 

5. Decreasing the use of individual transport (cars) 

6. The promotion of rail transport, 

7. The possibility of multimodal transport, 

8. The improvement of urban public transport, 

9. Reducing the use of fossil fuels 

3.2.1.2. Overview of problems related to energy use in transport 

Problem 1: 

- Freight transport is largely represented in the streets that pass through the city core, or 

that are parts of state roads and streets, and passing through residential neighborhoods 

- Bypass are not completed as well as supporting documentation  

- There are no adequate way-mark signs to direct users to possible alternative routes 

Problem 2: 

- The lack of a sufficient number of parking spaces and the high frequency of vehicles on 

the streets during peak hours 

- Increased travel time to the free parking places 

- Disincentives pedestrian movement for improper parking on the sidewalk 

- Narrowed street traffic profile which causes less movement speed 

- Lack of political will to solve the problem of parking in the city 

- The absence of studies that point to the problem and the ways of their solving 
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- Slow speed of movement of vehicles in peak hours 

- Lack of awareness about the problem of parking 

- Some city decisions favor the creation of urban problems of insufficient number of 

parking space in the case of the construction of new facilities 

- There is no economic policy of charging for parking in terms of discouraging arrival at 

the center by car and the use of street parking i.e. it is necessary to increase drastically 

the price of parking in certain areas to stimulate people for parking on the edge of the 

central zone 

- There is no strategic document of a study or transport strategy that based on the 

research to propose measures of traffic regulating. 

Problem 3: 

- Outdated controls of light signals 

- High maintenance costs considering that some controllers are even 40 years old. 

- There is no possibility of changes of the plan of traffic signal timings in accordance with 

the flow of traffic 

- There are no technical possibilities for setting LED lanterns at all locations 

- Problem 4: 

- High degree of use of individual vehicles (cars) 

- Lack of infrastructure to encourage bicycle traffic (bicycle paths, parking spaces for 

bicycles) the only bike path does not meet the technical specifications to stimulate its use 

- No developed awareness of the benefits of using a bicycle (in the environmental, 

economic and other terms) 

- There are no campaigns at the State or local level in order to increase the percentage of 

bicycle use 

- Building urban heritage interfered with in terms of building trails for bikes 

Problem 5: 

- Railway transport is underdeveloped 

- No electrified railways 

- A small number of departures during the day 

- Railway is a single-track affecting the timetable 

- Low speed affecting the long travel time from point A to point to point B. 
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3.2.1.3. Summary of actions to implement the action plan 

3.2.1.3.1. Action 1 - Continuation of bypass construction 

Implementation of Action 1: Legal and technical actions to implement the Action 1 

Necessary steps: 

 Creating a project 

 resolving property relations 

 Construction of bypass 

The objective of Action 1: relocation of freight traffic from city center 

Possible impediments to implementation: 

- Lack of funds for the project 

- Motivation of authorities supposed to initiate the process 

- Measures to prevent interference: 

- The beginning of the steps necessary for implementation as soon as possible 

- Coordinated work of all participants in the implementation and 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, International Funds, donations, etc.). 

3.2.1.3.2. Action 2 - Improving the regulation of stationary and dynamic traffic 

Implementation of Action 2: setting up two pedestrian traffic lights in the street Vidovdanska 

(by Dom sindikata and at the cinema Krusevac) 

Necessary steps: 

- Planning activities in the Development Program for next year 

- Project development 

- Procurement of traffic lights 

- Installation of traffic lights 

The objective of Action 2: increase the speed of movement at the center of the city, reducing 

energy consumption 

Possible impediments to implementation: 

- Lack of funds for implementation 

Measures to prevent drawbacks: 

- Planning and financial acts to predict the activity for the next year 
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- The provision of funds for financing the action (the city budget, funds of Serbia, 

international funds, donations, etc.). 

Necessary steps: 

- Preparation of planning documents 

- Provision of Funds for financing the action (the city budget, funds of the Republic of 

Serbia, international funds, donations, etc.). 

- Determining the public interest and expropriation of land 

- Project development 

3.2.1.3.3. Action 2b - Construction of parking garages 

The objective of Action 2b: the elimination of parking places from the street profile, increase 

the flow of traffic ways, smaller distance traveled to the free parking places 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of authorities to initiate the process 

Measures to prevent drawbacks: 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Planning and financial laws to predict the activity for the next year 

3.2.1.3.4. Action 3 - Energy efficiency of light traffic signals 

Implementation of Action3: replacement of traffic signal controllers in the city 

Necessary steps: 

- Planning activities in the Development Program for next year 

- Project development 

- The replacement of devices 

The objective of Action 3a: management of traffic flows depending on traffic demands, 

reduction of energy consumption 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 
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Measures to prevent drawbacks: 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Planning and financial laws to predict the activity for the next year 

3.2.1.3.5. Action 3b - reshaping the timing of traffic lights work 

Necessary steps: 

- Project development 

- Planning activities in the Development Program for next year 

The objective of Action 3b: speeding traffic flows, reducing of energy consumption 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

- Outdated equipment management 

Measures to prevent drawbacks: 

- Implementation of the previous action i.e. replacement of traffic signal controllers in the 

city, as the previous phase is focused towards the same goal 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

3.2.1.3.6. Action 3c - setting up lanterns with LED diodes  

Necessary steps: providing funds for financing the action (the city budget, funds of the Republic 

of Serbia, international funds, donations, etc.). 

The objective of Action 3c: reducing energy consumption, better visibility of traffic lights at 

any time of the day, less funds for maintenance 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities  

Measures to prevent drawbacks: 

- Planning resources in an appropriate budget for the next year with the emphasis on 

technology of traffic light 

- Presentation on the economic viability of the investment. 
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3.2.1.3.7. Action 3d - changes in electricity supply to traffic lights 

Necessary steps: 

- Analysis capabilities, technical feasibility and cost-effectiveness of power lighting system 

with solar panels and in the case of cost-effectiveness and technical capabilities and 

implementation 

- providing funds for financing the action (the city budget, funds of the Republic of Serbia, 

international funds, donations, etc.). 

The objective of Action 3d: reducing electricity consumption 

Possible impediments to implementation: 

- The high cost, no cost-effectiveness of implementation of actions 

- Lack of funds for implementation 

- Motivation of competent authorities 

- Lack of knowledge in this field 

Measures to prevent drawbacks: 

- Planning resources in an appropriate budget for the next year 

- Education authorities. 

3.2.1.3.8. Action 4 - reducing the degree of use of individual transport (cars) 

Implementation of action 4: construction of cycling infrastructure – paths 

Necessary steps: 

- Preparation of planning documents 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Organizing campaigns on the benefits of using bicycles 

The objective of Action 4a: reducing private vehicle use and CO2 emission reduction 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

- Lack of awareness about the benefits of bicycle traffic 

Measures to prevent drawbacks: 

- Planning resources in an appropriate budget for the next year 
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- Organizing campaigns on the benefits of using bicycles 

- Construction of cycling infrastructure-parking 

Necessary steps: 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Organizing campaigns on the benefits of using bicycles 

The objective of Action 4a: reducing private vehicle use and CO2 emission reduction 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

- Lack of awareness on the benefits of bicycle traffic 

Measures to prevent drawbacks: 

- Planning resources in an appropriate budget for the next year 

3.2.1.3.9. Action 4b - creation of a system of public bicycles 

Necessary steps: 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Organizing campaigns about the benefits of using bicycles 

Goal: reducing the use of private vehicles and CO2 emission reduction 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

- Lack of awareness on the benefits of bicycle traffic 

Measures to prevent drawbacks: planning funds in the appropriate budget for the next year 

3.2.1.3.10. Action 5 - Development of multimodal transport 

Implementation of Action5: the construction of a container terminal in the Zeleznicka street  

Necessary steps: 

- Initiative for the development of multimodal transport 

- Preparation of planning documents 
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- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Construction of the terminal 

The objective of Action 5: reducing CO2 emissions 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

Measures to prevent drawbacks: 

- Strengthening of cooperation between the City of Krusevac and PC Serbian Railways 

- Planning resources in an appropriate budget for the next year 

3.2.1.3.11. Action 6 - Reduction of CO2 emissions in public transport 

Implementation of Action 6: Driver training for the implementation of the model ECO Driving 

Necessary steps: 

- The adoption of energy efficiency policies as strategic goals in work in company 

Jugoprevoz Krusevac 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Organizing campaigns on fuel savings when applying this model of driving 

The objective of Action 6a: reducing fuel consumption 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

Measures to prevent drawbacks: 

- Planning resources in an appropriate budget for the next year 

- Organizing presentations about the benefits of eco-driving 

3.2.1.3.12. Action 6b - the use of alternative types of motor fuel 

Necessary steps: 

- The adoption of energy efficiency policies as a strategic goal in work in company 

Jugoprevoz Krusevac 
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- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Organizing campaigns on fuel savings when applying other types of fuel 

The objective of Action 6b: reducing fuel consumption and CO2 emissions 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

Measures to prevent drawbacks: 

- Planning resources in an appropriate budget for the next year 

3.2.1.3.13. Action 7 - Reducing the use of fossil fuels 

Implementation of Action7: Building infrastructure for alternative energy source to support 

the improvement of transportation (electricity, hydrogen, etc.). 

Necessary steps: 

- Preparation of planning and technical documentation 

- The provision of funds for financing the action (the city budget, funds of Republic of 

Serbia, international funds, donations, etc.). 

- Planning the introduction of new spaces for alternative fuel supply to consumers - 

vehicles (N - stations, electric pumps ...) 

- Encouragement for the use of vehicles that use environmentally clean fuel 

The objective of Action 7: reducing fossil fuel consumption and CO2 emissions 

Possible impediments to implementation: 

- Lack of funds for implementation 

- Motivation of competent authorities 

Measures to prevent drawbacks: 

- Planning resources in an appropriate budget for the next year 

- Promotion of measures to switch to alternative energy sources in transport 

- Subventions for the purchase of hybrid vehicles, alternative and environmentally clean 

fuel. 
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Table 3.2.1 – Planned goal of savings 

Type of measure To be performed by Terms 

Expected 

result (energy 

saving and/or 

money 

saving) 

N
ec

es
sa

ry
 

so
u

rc
es

 

Funding 

P
ro

v
is

io
n

 

1. Continued construction of bypasses 

Project design 

Urban planning and 

construction 

directorate PC 

Krusevac 

6 

months 

Making 

preconditions 

to relocate 

heavy duty 

traffic 

 

The provision of funds 

for financing the 

action (the city 

budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

Property relations 

settlement 

Road management, 

competent Office of 

Attorney General, 

and Housing and 

Utilities Affairs 

Dept. 

12 

months 

Making 

preconditions 

to relocate 

heavy duty 

traffic 

 

The provision of funds 

for financing the 

action (the city 

budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

Bypass construction PC Putevi Srbije 
24 

months 

Relocate  

heavy duty 

traffic 

 

The provision of funds 

for financing the 

action (the city 

budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

2. Improvement in regulating of stationary and dynamic traffic 

Installation of two 

pedestrian traffic 

lights in the street 

Vidovdanska (by Dom 

Sindikata and at the 

cinema Krusevac) 

Urban planning and 

construction 

directorate PC 

Krusevac 

6 

months 

Speed 

increase in 

movement, 

less fuel 

consumption 

 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

Construction of 

parking garage in the 

City centre according 

to Planned 

documentation 

Urban planning and 

construction 

directorate PC 

Krusevac 

PC Business center 

24 

months 

Increase of 

parking 

places 

number, less 

energy 

consumption 

 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

3. Energy efficiency of light traffic signals: 

Replacement of traffic 

signal controllers in 

the city 

Urban planning and 

construction 

directorate PC 

Krusevac 

6 

months 

Management 

of traffic flow 

available 

 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 
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Setting up lanterns 

with LED diodes 

Urban planning and 

construction 

directorate PC 

Krusevac 

6 

months 

Less 

consumption 

of electricity 

 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

Changes in electricity 

supply to traffic lights 

Urban planning and 

construction 

directorate PC 

Krusevac 

6 

months 

Less 

consumption 

of electricity 

 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

4. reducing the degree of use of individual transport (cars) 

Construction of 

cycling infrastructure 

– paths 

Urban planning and 

construction 

directorate pc 

krusevac 

24 

months 

relieving 

other modes 

of transport 

 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

6. The possibility of multimodal transport 

Construction of 

container terminal I 

Zeleznicka st. 

Republic of Serbia, 

PC Serbia Railways 

12 

months 

Goal 

accomplishment 
 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

7. Promotion of public urban transport 

Training of drivers for 

eco-driving 

Jugoprevoz 

Krusevac 

12 

months 

Goal 

accomplishment 
 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

Use of alternative 

fuels for public urban 

transport 

Jugoprevoz 

Krusevac 

12 

months 

Goal 

accomplishment 
 

The provision of funds for 

financing the action (the 

city budget, funds of 

Republic of Serbia, 

International Funds, 

donations, etc.). 

 

Source: City Administration of Krusevac,  Housing and utilities Affairs Dept. 
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3.3 Public Utilities 

3.3.1. Public lighting 

Public lighting network in the territory of Krusevac is represented in all the settlements. 

Maintaining and expanding the network of public lighting is defined by the protocol on mutual 

obligations between the "Directorate for Planning and Construction" PC Krusevac, PUC 

"Krusevac" and PD "ElektroSrbija’’ doo Kraljevo-Elektrodistribucija Krusevac. The obligations 

of the Protocol signatories are: 

Directorate for Planning and Construction PC Krusevac carries out acceptance and 

systematization of notification of failures, it makes annual or other periodic maintenance plans 

for public lighting. It performs synchronization of the job done by protocol signatories once the 

plan is established for maintenance and it regularly furnish them with orders and amendments 

of plans. It controls materials used and certifies reports on work performed. It prepares 

proposals and conducts all activities in a part of the network extension. 

"ElektroSrbija’’ doo Kraljevo-Elektrodistribucija Krusevac undertakes to regularly maintain 

public lighting, as well as to repair electrical faults in transformer stations; to provide all 

necessary assistance for the repair network of public lighting under responsibility of PUC 

Krusevac; in case of accidental damage on the network of public lighting to rehabilitate network 

until it is repaired for security of citizens and free flow of traffic. 

PUC "Krusevac" undertakes to provide the required number of qualified manpower and 

necessary equipment and machinery to perform maintenance work on public lighting; to 

provide adequate space for storage of materials, as well as the person responsible for the receipt 

and issue of the goods; to manage the program of maintenance of public lighting laid down by 

the Directorate for Planning and Construction PC Krusevac; to obtain a permit for the operation 

of Elektrodistribucija. 

Directorate for Planning and Construction PC Krusevac effects payments for electricity 

consumption for public lighting in all the inhabited places in the city. The total bill for electricity 

for public lighting: 

- 59,073,156.00 dinars for 2011 

- 55,927,156.00 dinars for 2012 

- 60,394,158.00 dinars in 2013 

While the annual maintenance costs amounted to: 

- 4,298,033.00 dinars in 2011 

- 4,126,543.00 dinars in 2012 

- 7,331,930.00 dinars in 2013 
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According to current data that were available to us, the number and types of lamps in the city 

are given in Table 

Table 3.3.1.1 – No. of fitted lamps 

Lamp type  
Source power (W) 

No. 
70 125 150 250 

Mercury vapor lamp (HPM) 
1 bulb/column 

 8000   8000 
2 bulb/column 

Sodium vapor lamp (HPS) 
1 bulb/column 

5500  300 1200 7000 
2 bulb/column 

TOTAL     15000 

Source: Housing-Utility Affairs, City Administration, City of Krusevac 

As for energy efficiency measures applied so far, that was planned replacement of mercury 

vapor lamps of high pressure by sodium bulbs of high pressure. 

Modernization of public lighting would include the following main activities: replacement of 

existing lamps with high-pressure sodium bulbs, installation of new and better light bulbs with 

low energy consumption and improvements in terms of photometric provenance, better sealing 

and better mechanical protection lamps, the introduction of a modern system for management 

purposes on-off of the public lighting in order to optimize the duration of the lamp-on time, and 

reducing the total cost of system maintenance. If starting with the implementation of the above 

activities, that will create significant costs due to investments in replacement of existing lamps 

and implementation of modern management system of on-off lighting, but at the same time that 

creates the opportunity to: increase energy efficiency, reduce costs for electricity, as a result of 

the reduction of consumption electricity and optimal duration of time to turn on lights and 

reduce maintenance costs. 

New systems for managing public lighting should provide a better service, easier, more efficient 

and cheaper to maintain, savings in operation and increasing availability compared to existing 

systems. Management should be implemented as a centralized, easy and reliable and it should 

hold the whole concept of energy saving and rationalization of exploitation properties. 

Cost optimization is possible due to energy savings, increasing the level of maintenance, 

reduced maintenance costs and reducing exploitation costs. On the basis of these savings, 

average payback period on investment in the modernization of public lighting is 5-6 years. 

Problems in public lighting are: 

- Consumption of large amounts of electricity 

- Major expense for maintenance 
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- The absence of complete cadastre of public lighting. The exact number of lamps, their 

layout and engaged capacity to enable better planning and the possibility of applying 

measures of energy efficiency and savings in the area of public lighting. 

- Public lighting includes lighting of various objects besides street illumination that should 

be separated from the street lighting. This would facilitate the management of public 

lighting and increase the number of possible measures for saving energy. 

The objectives of the public lighting: 

- Reduced power consumption 

- Reduced maintenance costs 

- Develop an accurate cadastre of public lighting 

- The replacement of existing mercury light bulbs with more energy-efficient ones 

- The division of public lighting on the street public lighting and other public lighting 

3.3.1.1. Action plan in public lighting 

Title of the action plan: "The reduction of costs in public lighting" 

3.3.1.1.1. The objectives of the action plan: 

- Reducing electricity consumption 

- Reduction of maintenance costs 

3.3.1.1.2. Overview of the Issues concerning the costs of public lighting 

Issue 1: 

- Electricity consumption is high due to energy inefficient light bulbs  

- Insufficient funds for the modernization of public lighting 

- Lack of cadastre of public lighting 

- Public lighting in addition to street lighting including various objects that should be 

separated from the street lighting 

Problem 2: 

- Maintenance costs are high due to the short service life of existing bulbs 

- Insufficient funds for the modernization of public lighting 

- Lack of cadastre of public lighting 

3.3.1.1.3. Summary of actions to implement the action plan 

3.3.1.1.3.1. Action 1: Reducing costs in public lighting 

The way to implement the action 1: Replacement of existing bulbs with energy-efficient light 

bulbs 
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Necessary steps: 

- Make decisions for the establishment of a registry of public lighting 

- Establishment of a team for the establishment of a registry of public lighting 

- Development of cadastre of public lighting 

- Preparation of project documentation for bulb replacement 

- Search for financial resources for the implementation of projects 

- Implementation of projects 

The aim of the action: Reducing electricity consumption 

Possible impediments to implementation: 

- Lack of financial resources 

Measures to prevent interference: 

- Provision of funds for financing the action (the city budget, funds of the Republic of 

Serbia, international funds, donations, etc.). 

Table  3.3.1.2 – Planned saving goal- replacement of current mercury bulbs with sodium bulbs 

Source: Directorate for Planning and Construction of Krusevac 

Table  3.3.1.33 – Planned saving goal- Elaborating cadastre of public lighting 

Source: Directorate for Planning and Construction of Krusevac 
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Replacement of 

current mercury 

bulbs with sodium 

bulbs of high 

pressure 

Directorate 

for Planning 

and 

Construction 

of Krusevac 

12 months   

the city budget, 

funds of the 

Republic of 

Serbia, 

international 

funds, 

donations, etc. 
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Elaborating 

cadastre of public 

lighting 

Directorate 

for Planning 

and 

Construction 

of Krusevac 

12 months   

the city budget, 

funds of the 

Republic of 

Serbia, 

international 

funds, 

donations, etc. 
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3.3.2. Remote heating 

City Heating Plant Krusevac is a public utility company for the production and distribution of 

thermal energy. 

It has heating sources – boiler rooms, distributing heating network and heat substations. 

Table 3.3.2.1 - Review of heat sources 

Boiler 
Boiler type, 

manufacturer 
Burner 

Year of 

prod. 
Type of fuel 

Installed capacity 

[MW] 

Central heat 

source 

BKR30, 

TPK Zagreb 
/ 1982. 

Coal 

35 

70 
BKR30, 

TPK Zagreb 
/ 1982. 35 

Rasadnik 

Vitomax M241 

Viessmann 

RGMS60/2A 

Weisshaupt 
2006. 

Oil fuel 

4,5 

9,0 
Vitomax M241 

Viessmann 

RGMS60/2A 

Weisshaupt 
2006. 4,5 

Prnjavor 
Vitomax M241 

Viessmann 

RGL70/1-B 

Weisshaupt 
2007. Natural gas 4,5 4,5 

Pionirski park 
Vitomax 200 

LV Viessmann 

G 70/1-B 

Weisshaupt 
2011. Natural gas 4,5 4,5 

Source: City central Heating Plant, Krusevac 

The total length of the network is approximately 49km (double pipe). Hot water system is 

mainly derived from pre-insulated pipes laid in the ground (except for part of the route through 

IMK 14 Oktobar, conducted above ground). 

City Heating Krusevac has about 530 heating substations. 

In addition to PC Heating Plant, there are private suppliers of thermal energy for residential and 

business premises, the temperature regime of 80/60 ° C, and their available capacities of all heat 

sources are approximately 8.0 MW. 

List of local stakeholes up to 50 kW: 

1. wood and coal facilities 11000, installed capacity of 132 MW 

2. The natural gas facilities in 1000, installed capacity of 12 MW 

3. The fuel oil 200 buildings, installed capacity of 2 MW 

4. The electric power facilities in 2380, installed capacity of 19 MW 

5. Renewable sources 120, installed capacity of 0.6 MW 

The estimated installed capacity of the third group is 165 MW. Manufacturers of the third group 

thermal energy suppliers, supply about 15,000 housing units 

In order to raise awareness on the importance of energy efficiency in the remote heating system 

(heat), it is necessary that the competent institutions at the local level launch a series of 
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initiatives aimed education of citizens. It takes concrete explanations on the use of thermal 

energy, saving options and payment after the transition to billing based on actual consumption. 

Moving to a new billing method (the current way of charging per m2 for payment by the 

consumed heat energy in kWh) means rational use of energy, i.e. it shall be saved, and doing so 

does not affect user’s comfort. This will allow users to dictate terms of comfort in its premises. 

Law on the efficient use of energy stipulates adoption of the tariff system (adopted by the 

Assembly of Krusevac at the meeting held on 29.11.2013., and published in Official Gazette of 

Krusevac No.10 of 30.11.2013) with one of the elements being actually consumed and measured 

thermal energy. The Energy Law stipulates that the market of heat is under the jurisdiction of 

local governments. Therefore, it is necessary to adopt municipal decisions in each individual 

municipality or city that has a remote heating system on the introduction of a new tariff system 

for the collection of remote heating services. A prerequisite for the introduction of a 

consumption-based billing is installation of individual meter wherever technically possible or 

installation of the meter at the substation and heat cost allocators in individual dwellings on 

individual radiators. In addition to the individual meter installation it is necessary to provide 

the technical requirements for controlling the amount of heat supplied. 

The aim of the measures below is the rationalization of production, which is reflected through: 

- Energy savings through energy (coal, gas, fuel oil) 

- Saving the city's water system used as supplement 

- Energy saving 

3.3.2.1. Action plan for district heating 

Measures to improve energy efficiency are the following: 

1. Reconstruction of heating substations 

2. Replacement of worn-out heating pipes 

3. Mounting the flow governor 

4. Installation of calorimeters (Heat meters) 

5. Linking existing and newly reconstructed substation to SCADA system (a system for 

remote monitoring and management) 

6. Remote monitoring of remote heating plants through SCADA system 

7. Substitution (replacement) of energy boiler room Bare - switching from coal to chips 

8. Modernization of chemical water preparation 

3.3.2.1.1. Action 1 - Reconstruction of heat substations 

As a prerequisite for payment by consumption, it is necessary to ensure that heat substations 

possess automatic control. 
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City Heating Plant Krusevac has about 530 heating substations. 

In the previous period, there was a reconstruction and modernization of about 100 heat 

substations. Additional 70 substations have a calorimeter. Approximately 295 family houses are 

connected to the system and most of them do not have meters and flow regulators. About 60 

substations are connected to the current system for remote control and monitoring. There is a  

plan of reconstruction, modernization of 64 heat substations. It is the heat consumption of about 

30 MW. 

Reconstruction of the above heating substations includes installation of automation with the 

conduct of the heating curves according to outside temperature. The substations will possess 

secondary pumps with frequency regulation and equipment for the possibility of remote 

monitoring via the system for remote monitoring and control. The aim of these measures is to 

balance the network of remote heating systems, restricting the flow (preventing unnecessary 

overheating of buildings). In this way, each object shall receive an adequate amount of heat 

depending on the outdoor temperature. In addition to the savings in heating energy (energy 

saving), using pumps with variable frequency save the energy. 

Table  3.3.2.1.1.1 – List of substations for reconstruction 

Item Location 
Heated area 

[m2] 

Needed heat 

[kW] 

Specific  heat 

[W/m2] 

1 City Hall 1400 375 268 

2 Directorate for Planning and 

Construction 

800 125 156 

3 Post Office 6800 1251 184 

4 Kindergarten Biseri 900 188 208 

5 Kindergarten Kolibri 900 188 208 

6 Kindergarten Golub mira 900 188 208 

7 Kindergarten Leptiric 1100 219 199 

8 Electric power Distribution-

Kosanciceva no.3 

1457 285 196 

9 Kindergarten Zvoncic 900 188 208 

10 Pionir Kettering 1400 250 179 

11 P+4-Sindjeliceva    

12 Gazimestanska no.4 998 156 157 

13 Gazimestanska no.10 758 119 157 

14 ES Dragomir Markovic 2300 563 245 

15 Soko Gym 800 375 469 

16 Special school 1550 313 202 

17 MI 4200 625 149 

18 Stevana Visokog no.2 650 125 192 

19 Trg Mladih 1 2050 313 152 

20 Court 4070 563 138 

21 Cadastre 650 125 192 

22 Public health institution 1280 219 171 

23 Retirement home 4979 938 188 
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24 Jefimija Center 1450 313 216 

25 ES Jovan Popovic 2200 438 199 

26 Cultural center 1650 625 379 

27 ES Dositej Obradovic 2350 438 186 

28 Pre-school institution 218 44 201 

29 Employment agency 950 154 164 

30 Jugoprevoz 1690 625 370 

31 Funds, Trg Fontana 1820 375 206 

32 Sumatovacka 1 P+15 6070 938 154 

33 Konstantina Filozofa 2-4 892 219 245 

34 Colak Antina 18 2490 281 113 

35 Colak Antina 40/1 6254 625 100 

36 Colak Antina 40/2 2600 438 168 

37 Sindjeliceva AC 19500 2688 138 

38 Trg Fontana no.12 1400 250 179 

39 Komercijalna banka-housing 1360 156 115 

40 UN-1, U Tanta 7672 1063 138 

41 UN -2, Trigvelija 8 7672 1063 138 

42 UN -3, Trigvelija 6 7672 1063 138 

43 UN -4, Miletine bune 7672 1063 138 

44 UN -5, Cankareva 18 7672 1063 138 

45 UN -6, Spanca 5 7672 1063 138 

46 UN -7, Spanca 3 5610 750 134 

47 Dom Sindikata 3490 625 179 

48 Partizanskih kurira 1 1300 250 192 

49 Kneza Milosa 1-3 2550 313 123 

50 Petra Kocica 1-3 4690 563 120 

51 Radoja Domanovica К-9 2050 250 122 

52 Ras. Part. Batalj. 14-16 1940 250 129 

53 Varsavska 2050 250 122 

54 21. srpske divizije 3120 406 130 

55 Gazimestanska no.16 520 82 157 

56 Gazimestanska no.24 923 144 157 

57 Gazimestanska no.28 894 140 157 

58 Gazimestanska no.34 1093 178 163 

59 Gazimestanska no.38а 562 92 163 

60 Jug Bogdanova no.3    

61 Mirka Tomica no.14а 815 125 153 

62 Mirka Tomica no.14б 827 125 151 

63 Mirka Tomica no.20 1778 313 176 

64 Mirka Tomica no.25 2331 250 107 

Source: City central Heating Plant, Krusevac 
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3.3.2.1.2. Action 2 - Replacement of worn-out heating pipes 

Replacement of worn-out pipelines is a common activity in the period of overhaul that reduces 

water and heat losses. As in the previous period, the replacement of most of the heating pipes 

in the city (master heat line) have been performed, the following activities are related to ongoing 

maintenance and replacement of heating pipes of smaller diameter. 

3.3.2.1.3. Action 3 - Mounting the flow governor 

The plan is to install about 300 flow regulators in buildings that do not have adequate automatic 

regulation. The objective of this measure is to prevent overheating of buildings and balancing 

of distant heating systems network. In this way energy savings is achieved. 

3.3.2.1.4. Action 4 - Installation of calorimeters (Heat meters) 

A prerequisite for billing based on actual (measured) consumption of thermal energy to 

consumers connected to the remote heating system is the installation of calorimeters. About 

350 calorimeters are to be installed. This activity is currently underway and it is planned in 

future. 

Linking existing and newly reconstructed substations to SCADA system (a system for remote 

monitoring and management) 

Linking existing and newly reconstructed substations to SCADA system (a system for remote 

monitoring and management) aims to promptly react if in some substations there are certain 

irregularities that would affect the inadequate heating facility. This measure refers to the ability 

to control the operation of the substation from a central point so called a dispatch center located 

in Central heat source-PUC City Heating Krusevac. 

3.3.2.1.5. Action 5 - Remote monitoring of remote heating plants through SCADA 

system 

PUC City Heating Krusevac in addition to central heat sources has a dislocated boiler rooms 

supplying thermal energy to the peripheral parts of the city. Listed boiler rooms are used to 

cover peak loads in the coldest days, and they also serve for independent heating of certain parts 

of the city. These boiler rooms would be remotely monitored from the dispatch center in Central 

heat source-PUC City Heating Krusevac. The measure also applies to the reduction of energy 

consumption and adequate heating settlements. 

3.3.2.1.6. Action 6 - Substitution of energy boiler at Bare - switching from coal to 

chips - installation of a new boiler room 

Substitution (replacement) of energy in boiler room Bare (switching from coal to wood chips) 

implies a measure of energy saving and emission reduction of C02 and other greenhouse gases. 

The existing boiler room has a power of 1.8 MW and uses coal as an energy source. By replacing 
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the existing boilers the level of efficiency of the plant  shall increase. The new boiler house would 

have automatic control of all system parameters which would further affect the measure of 

energy efficiency. 

3.3.2.1.7. Action 7 - Modernization of chemical water preparation 

The existing plant for water preparation include: 

- Sodium hydroxide for pH control 

- Ionic mass to disable the appearance of tartar 

- Using 100% of the water from the municipal water supply 

Modernization of chemical water raises the quality of water in accordance with European 

standards and applicable standards for quality of feed water, boiler water and water in 

circulation. 

The objective of this measure is to improve water quality in the system by reducing the 

likelihood of leaks in heat pipes. Water losses due to leakage directly affect the cost of 

production and distribution of thermal energy through the consumption of water for recharge 

system, the electricity consumption for operation of dictate pumps, as well as the consumption 

of fuel (coal) due to the injection of cold water (tap water) in the system. Of course, this measure 

extends the life of good condition of all elements of remote heating systems (boilers and heating 

pipes). 

Table  3.3.2.1 – Planned saving – Action plan for remote heating 

Measure Period 

Expected result 

(energy saving 

and/or money) 

Needed 

funds [€] 
Funding Providing 

Energetic remedy of object      

Reconstruction of heat 

substation 
2015 

12%-C02 

3%-energy 

sources 

705.000,00 KFW loan 

Replacement of worn out 

heat line 

Current 

maintenance 
  Own funds 

Heat 

energy 

billing 

Mounting flow governor 2015 

1%-C02 

1%- energy 

sources 

192.000,00 KFW loan 

Fitting heat meter 2015 

8%-C02 

2%- energy 

sources 

90.000,00 KFW loan 

Connecting of substations 

to  SCADA system 
2015  15.000,00 Own funds 

Heat 

energy 

billing 

Connecting of dislocated 

boiler rooms to  SCADA 

system 

2015  5.000,00 Own funds 

Heat 

energy 

billing 
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Replacement of energy 

source, fitting boiler in 

boiler room Bare-from coal 

to chips 

2017 

96%-C02 

50%-energy 

sources 

Repayment 

7,2 year 

400.000,00   

Modernization of HWP 2015  20.000,00 KFW loan 

Improvement of system of 

public services 
     

Billing based on 

consumption  
     

Other measures      

Awareness rising on 

importance of energy 

efficiency 

     

Source: City central Heating Plant, Krusevac 

3.3.3. Gasification 

At the city level, there are three levels of natural gas distribution. 

The first level of natural gas distribution for pressure up to 50 bar: 

- Natural gas master pipeline RG 09-04 in the territory of Krusevac, in the valley of the 

river Zapadna Morava and Pepeljusa, from village Sanac to village Globoder is part of the 

national natural gas transportation system. Natural gas master pipeline was constructed 

in the zone of the northern border, with a capacity of 200,000 Sm3 / h, owned by "Serbia 

gas". 

- Main measuring - regulating station "Krusevac" for the reduction of the high-pressure 

natural gas from 50 bar to 12 bar pressure intermediate with a capacity of 40,000 Sm3 / 

h (100,000 part of equipment replaced), is owned by "Serbia gas". 

The second level of natural gas for pressure up to 12 bar: 

- City gas ring in the eastern industrial zone of the river Rasina from GMRS "Krusevac" to 

the corporation "TRAYAL" (eastern extension), in the city area from the corporation 

"TRAYAL" to park "Bagdala" (south extension) and in the northern industrial zone of 

GMRS "Krusevac" to the yard of PUC "Krusevac", capacity 100,000 Sm3 / h, owned by 

"Serbia gas". 

- Connecting pipelines and measuring and regulating station for regulating the 

intermediate pressure of natural gas from 12 bar to the low pressure of 4 bar, owned by 

"Serbia gas": 

1. Measuring and regulation station "Zupa", with a capacity of 2,000 Sm3 / h; 

2. Measuring and control station "Cooper", with a capacity of 4000 Sm3 / h; 

3. Measuring and control station "Merima", with a capacity of 10,000 Sm3 / h; 

4. Measuring and control station "Dedina" capacity of 100 Sm3 / h; 

5. Measuring and control station "Ciglana", 600 Sm3 / h; 
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6. Measuring and control station "Trayal" a capacity of 4,500 Sm3 / h; 

7. Measuring and control station "Rasina" capacity of 2,000 Sm3 / h; 

8. Measuring and control station "Prnjavor" capacity of 2,000 Sm3 / h; 

9. Measuring and control station "Rasdnik-2", with a capacity of 2,000 Sm3 / h; 

10. Measuring and control station "Bazeni", with 500 Sm3 / h; 

11. Measuring and control station "Sports Center", with a capacity of 4000 Sm3 / h; 

12. Measuring and control station "Bagdala" capacity of 4,000 Sm3 / h; 

13. Measuring and control station "Invest", with a capacity of 100 Sm3 / h; 

14. Measuring and control station "Farm", 600 Sm3 / h; 

15. Measuring and control station "BG-product", with a capacity of 100 Sm3 / h; 

16. Measuring and control station "Pekara", with a capacity of 800 Sm3 / h; 

17. Measuring and control station "Duropak" capacity of 1,000 Sm3 / h; 

18. Measuring and control station "Park", 600 Sm3 / h; 

19. Measuring and control station "Fam", with a capacity of 2,000 Sm3 / h; 

20. Measuring and control station "Heating Plant", with a capacity of 4,500 Sm3 / h; 

21. Measuring and control station "Krusevacput" capacity of 2,000 Sm3 / h; 

Installed capacity of measuring and regulating station is 46.400Sm3 / h, the degree of 

engagement of about 15%. 

- Connecting pipelines, compressor stations to raise medium-pressure natural gas 

compressed to 250 bar and measuring and regulating station for regulating the 

intermediate pressure of natural gas at 12 bar low pressure of 4 bar with a capacity 

4.000Sm3 / h, owned by "Boss petrol". Compressed natural gas is used for the supply of 

motor vehicles; the degree of exploitation is high at oko1.500Sm3 / day. 

The third level of natural gas distribution for pressure up to 4 bar: 

Gas distribution network of polyethylene pipes was built in settlements: Prnjavor, Malo 

Golovode, Mudrakovac, Rasadnik-1 Sports Center, Bagdala-1, Bagdala-2, Bagdala-3, Stara 

Carsija, Ravnjak, Lazarica, Dedina, Parunovac, Makresane, Kapidzija, Tekije, Dobromir, Gaglovo 

and Bivolje. 

The total length of the constructed gas distribution network is 150km, there are 1000 active 

house connections and the potential household connections around 3,000. 

City of Krusevac and "Serbia gas"  are in the stage of construction of gas distribution network in 

the whole territory of the city, 800km  long and connecting 13,000 objects on the territory of 

the Plan of about 8,000 buildings. 

Installed capacity of the pipeline network in the territory of the Plan is approximately 320mV 

with distribution potential of 800mV. Built gas network represents a significant potential to 

initiate re-industrialization and reduction in production of carbon dioxide and environmental 

protection. 
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In the period up to 2025, the construction of gas distribution networks for 12,000 housing units 

has been planned. 

The first level of natural gas distribution for pressure up to 50 bar is retained in its present 

extent. 

The second level of natural gas distribution   for pressure up to 12 bar - is planned to be 

upgraded according to the strategic partnership agreement with "Srbijagas" as follows: 

1. City gas pipeline ring from park "Bagdala" to the street Jasicki put, the length of 4,012m. 

2. Distribution city gas pipeline "Zapad" from Zeleznicka ulica to MRS "Globoder", length 

5,418m in the plan area and the length of 6,930m outside the territory of the Plan. 

3. Distribution city gas pipeline "Sever" from the street Jasicki put to MRS "Jasika", the 

length of 1.000m in the area of GUP and length of 800m outside the Plan territory. 

4. Distribution city gas pipeline "Jug" from Vojvode Stepe to MRS "Kupci", length 1920 + 

3,180m in the plan area and length 14,200m outside area of the Plan. 

5. Connecting pipeline for MRS "Kolonija", length 320m 

6. Supply pipeline for MRS "Istok", length 200m 

7. Supply pipeline for MRS "Bolnica", length 500m 

8. Supply pipeline for MRS "Merima-old" length 700m 

9. Supply pipeline for MRS "Rubin", length 630m 

10. Connecting pipeline for MRS "Citluk", 210m long 

11. Connecting pipeline for MRS "Kasarna CL" length 50m 

12. Connecting pipeline for MRS "Jugoprevoz" length 50m 

13. Measuring and control station "Kolonija", with a capacity of 2,000 Sm3 / h; 

14. Measuring and control station "Rasadnik-2", with a capacity of 4000 Sm3 / h; 

15. Measuring and control station "VP-dom", with 2,000 Sm3 / h; 

16. Measuring and control station "Istok", with a capacity of 4000 Sm3 / h; 

17. Measuring and control station "Bolnica", with a capacity of 4000 Sm3 / h; 

18. Measuring and control station "Merima-old" capacity of 2,000 Sm3 / h; 

19. Measuring and control station "Rubin" capacity of 1,000 Sm3 / h; 

20. Measuring and control station "Citluk" capacity of 2,000 Sm3 / h; 

21. Measuring and control station "Kasarna CL", with 500 Sm3 / h; 

22. Measuring and control station "Jugoprevoz", with 500 Sm3 / h. 

The installed capacity of all planned measuring and regulating station is 20,500 Sm3 / h. 

Real capacity of all planned measuring and regulating station is 12,000 Sm3 / h. 

The third level of distribution of natural gas for pressure up to 4 bar- the construction of 

polyethylene gas distribution network (DGM) has been planned in all the streets in the area of 

GUP according to the strategic partnership agreement with "Srbijagas" as follows: 
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1. DGM "Prnjavor", length 35 km, 

2. DGM "Airport", the length of 20km, 

3. DGM "Center", the length of 80km, 

4. DGM- "Zapad" (Citluk, Begovo Brdo, Kazarica and Vucak), length of 40km. 

3.3.4. PUC "Water Supply  Krusevac" 

Problems 

- There are no complete records on the costs of energy use (electricity, liquid fuels, 

gaseous and solid fuels). 

- Connecting of consumers to the electricity network is not optimized at all locations 

(through measurement group). 

- A small proportion of electromechanical equipment was promoted in terms of efficient 

use of electricity. 

- Equipment for office space lighting is not energy efficient. 

- Heating of office space through the remote heating system is on the size of the facility 

and not on basis of the actual need for prescribed temperature of space, 

- The use of liquid fuels for driving-machine park and heating causes environmental 

pollution. 

Objectives: 

- Reducing the cost of electricity use, the connection of all objects on the power network 

through measurement group, 

- Reducing the cost of electricity use, compensate reactive power, 

- Reducing the cost of electricity use, using more efficient electromechanical equipment 

and more efficient light bulbs, 

- Reducing the cost of energy use for heating of office space by installing doors and 

creating isolation, 

- Reducing the use of liquid fuels and gaseous fuels substitution for the machine park and 

heating, 

- Reducing the cost of remote heating 

- Construction of MHE 120 kW. 

  



 Energy Efficiency Programme 

86 

Table  3.3.4.1 – Planned saving measures of PUC Water Supply Krusevac 

Measure 
Carried 

out by 

Period 

[days] 

Expected 

results 

(energy 

saving 

and/or in 

cash) 

Necessary 

sources 
Funding source Provided by 

Energy rehabilitation of facilities 

Management 

Building 

Dusanova 46 

joinery 

done - 

64,524.43 

0.00   

Management 

Building 

Dusanova 47 

insulting 

PUC Water 

Supply 

Krusevac 

60 1,098,000.00  

At the 

expense of 

operations/ 

donation 

Doorman 

Dusanova 48 

joinery 

PUC Water 

Supply 

Krusevac 

60 219.600.00  

At the 

expense of 

operations 

Doorman 

Dusanova 49 

insulting 

PUC Water 

Supply 

Krusevac 

60 30.500.00  

At the 

expense of 

operations 

Mechanization 

facilities 

Lipovac 

joinery 

PUC Water 

Supply 

Krusevac 

60 

77,402.50 

527,040.00  

At the 

expense of 

operations/ 

donation 

Mechanization 

facilities 

Lipovac 

insulting 

PUC Water 

Supply 

Krusevac 

60 610,000.00  

At the 

expense of 

operations/ 

donation 

Calibration 

facilities 

Lipovac 

 joinery 

Done - 0.00   

Calibration 

facilities 

Lipovac 

insulting 

PUC Water 

Supply 

Krusevac 

60 439,200.00  

At the 

expense of 

operations 

Doorman 

Lipovac 

joinery 

PUC Water 

Supply 

Krusevac 

60 183,000.00  

At the 

expense of 

operations 

Doorman 

Lipovac 

insulting 

PUC Water 

Supply 

Krusevac 

60 61,000.00  

At the 

expense of 

operations 

Control center 

Bagdala 

joinery 

PUC Water 

Supply 

Krusevac 

60 77,659.86 183,000.00  

At the 

expense of 

operations 
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Control center 

Bagdala 

insulting 

PUC Water 

Supply 

Krusevac 

60 186,660.00  

At the 

expense of 

operations 

Offices 

Majdevo 

joinery 

Done - 

481,422,89 

0.00   

Offices 

Majdevo 

insulting 

PUC Water 

Supply 

Krusevac 

60 3,050,000.00  

At the 

expense of 

operations/ 

donation 

Doorman 

Majdevo 

joinery 

PUC Water 

Supply 

Krusevac 

60 183,000.00  

At the 

expense of 

operations 

Doorman 

Majdevo 

insulting 

PUC Water 

Supply 

Krusevac 

60 109,800.00  

At the 

expense of 

operations 

Control center 

Celije dam 

joinery 

PUC Water 

Supply 

Krusevac 

60 

69,547,43 

570,960.00  

At the 

expense of 

operations 

Control center 

Celije dam 

insulting 

PUC Water 

Supply 

Krusevac 

60 768,600.00  

At the 

expense of 

operations 

Doorman 

Celije dam 

joinery 

PUC Water 

Supply 

Krusevac 

60 183,000.00  

At the 

expense of 

operations 

Doorman 

Celije dam 

insulting 

PUC Water 

Supply 

Krusevac 

60 61,000.00  

At the 

expense of 

operations 

Management 

building and 

offices 

Lead lighting 

PUC Water 

Supply 

Krusevac 

20 250,000,00 292,800.00  

At the 

expense of 

operations 

Energy efficiency in water supple 

CS Dedina 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 32,000.00 19,966.00  

At the 

expense of 

operations 

CS Kapidzija 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 33,600.00 20,626.00  

At the 

expense of 

operations 

CS Veliki Kupci 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 16,000.00 24,896.00  

At the 

expense of 

operations 
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CS Begovo 

Brdo 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 104,000.00 21,066.00  

At the 

expense of 

operations 

CS Velika 

Krusevica 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 16,000.00 20,626.00  

At the 

expense of 

operations 

KC Brana 

Offices 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 1,600.00 23,315.00  

At the 

expense of 

operations 

Р Bagdala  

Offices 

 compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 96,000.00 22,912.00  

At the 

expense of 

operations 

Lipovac 

Offices 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 176,000.00 20,512.00  

At the 

expense of 

operations 

Management 

building and 

offices 

compensation 

of reactive 

energy 

PUC Water 

Supply 

Krusevac 

20 40,000.00 19,962.00  

At the 

expense of 

operations 

Other 

Water Plant 

Majdevo  

MHE 100 kw 

PUC Water 

Supply 

Krusevac 

3 years 6,050,000.00 14,640,000.00  

At the 

expense of 

operations/ 

donation 

Source: PUC Water Supply Krusevac 

3.3.5.  Waste Management 

During 2015, revision of the local waste management plan of the City of Krusevac and 

preparation of the Regional Waste Management Plan are at the agenda. The adoption of these 

plans will be determined by the action plans for the use of waste for energy production. 
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3.4 Renewable Energy 

Problems: 

Funding for testing potentials and construction of the plant using renewable energy sources is 

lacking. Awareness and knowledge on renewable energy is not sufficient. There are unsolved 

legal-property relations on land. There are illegal objects; extensive procedures for obtaining 

the necessary documentation for construction. 

Objectives: 

- Utilization of solar energy potentials (installation of solar panels for hot water 

production, installation of solar panels to produce electricity) 

- Construction of plants for the production of heat and electricity from biomass 

- Construction of plants for the production of biogas 

- Construction of MHE 

- Water supply project has MHE 120 kW, which would be built at the plant in Majdevo,  

after finding financing model. 

- Utilization of the potential of geo thermal sources 

- Installation of heat pumps 

- Construction of a wastewater treatment plant, including biogas production and sludge 

treatment (conversion of sludge in the fuel mass). Water Supply Company is to start 

construction of the plant in the second half of 2015. 

- Recycling of waste and construction of plants for the production of heat and electricity 

from waste 

- Better utilization of waste in terms of recycling with higher utilization 

- Utilization of timber to the production of pellets and wood chips 

- Supporting citizens to apply for available funds to finance such development 
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4. CONCLUSIONS 

City of Krusevac as a unit of LS and as liable in EM system has legal obligations: 

1. Improving EE will lead to local economic development 

2. LS unit consumes between 5 and 10% to pay energy costs 

3. Obligations of LS that rising from the EU legislation related to EE are about largely 

covered by existing legal framework 

4. Appointment of energy manager and establishment of the energy management office. 

Local government units (LGUs), in accordance with the conditions stipulated by the 

minister responsible for energy affairs, appoint one or more energy managers from the 

ranks of permanent employees in LSU or on a contract basis. 

Obligations of the energy managers are: 

- Collection and analysis of data on the use of energy 

- Preparation of plans and programs adopted by EE LSU 

- Proposing measures that contribute to efficient energy consumption and 

participation in their implementation 

- Preparation of annual reports on the achievement of the objectives contained in the 

programs and plans of EE 

- Undertake other activities and measures prescribed by law 

5. Decision on the promotion of EE in the City of Krusevac (City Assembly), which will 

regulate the obligations and requirements to improve energy efficiency for all users of 

the public and other buildings in the city of Krusevac (reconstruction, renovation, 

rehabilitation of existing facilities and construction of new buildings) 

6. The realization of the planned energy savings target. The Government of the Republic of 

Serbia, at the proposal of the ministry in charge of energy, determines planned annual 

energy savings, and a unit of local self-government is obliged to implement the planned 

goal, through the implementation of energy efficiency programs 

7. Conducting energy audits 

8. Compliance with the minimum requirements of electricity production, transmission and 

distribution of electricity and thermal energy, transportation and distribution of natural 

gas 

9. EE in the transport sector 

10. Other measures for efficient use of energy 

11. Financing of energy efficiency measures (EE Fund for RS-level, public-private 

partnerships, ESCO model and others) 

12. Encouraging LS to budget funds for possible co-financing of major projects in the field of 

EE 

13. LSU prepares and submits an annual report to the Ministry on achieving the goals 

incorporated in programs and plans of EE 
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