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INTRODUCTION

Geothermal atlas of Vojvodina is a graphical presentation of knowledge, obtained so far, on geothermal characteristics and hydro-geothermal potentials of the Earth crust at a depth of 2000 m for the territory of
the AP of Vojvodina. It is a result of a much broader venture under the title “Study of Knowledge and Assessment of the Geothermal Energy Resources of the AP of Vojvodina” that was funded by the Provincial
Secretariat for Energy and Mineral Resources (2006-2008). It is consisted of 10 maps and one tracing, scale 1:300.000, accompanying text — legend and associated data base. The data base contains over 120
descriptive and numerical indicators and parameters for each of the 78 hydro-geothermal boreholes, where relevant detailed (hydro) geological and geophysical researches and explorations were performed. Spatial
position of the boreholes is shown on the Map No. 1; the data base is available on the site of the Provincial Secretariat for Energy and Mineral Resources - www.psemr.vojvodina.gov.rs. Aside from these data, other
relevant data on over 200 “oil and oil-gas” boreholes were used for creation of certain maps.

GENERAL GEOLOGICAL AND HYDROGEOLOGICAL CHARACTERISTICS OF VOJVODINA

Generally speaking, there are three great complexes of Vojvodina geological structure: (1) main highlands, (2) complex of neogene formations and (3) quaternary sediments that originated prior, during the
emergence and existence and after the “withdrawal” of the Pannonian Sea (Paratetisa) from the areas. The oldest formation of the main highlands are composed of granite and gneiss of the Precambrian age;
crystalline schist of the Palaeozoic age covered by sediments (in flysch faces: conglomerates, sandstones, marlstones and shales that alternate in succession, then limestones, dolomitic limestones and dolomites) and
magmas (serpentinite, diabase, trachite) of the Mesozoic age. The Neogene complex, which is over 3000 m thick (Map No. 2), in some Vojvodina region places, mostly is comprised of sandstone, shale, marlstone,
oolitic limestone, clay, sand and gravel, whereas magmatic and volcanic rocks (dacites, andesites and basalts), as well as their pyroclastic equivalents, occur in subordinate amounts. Quaternary sediments are
consisted of aeolian (sand and loess) and fluvial (sandy-clay alevrites, clays, sands and gravel) layers. Image No. 1 illustrates two characteristic geological profiles, while Tracing No. 4 shows detailed geological
columns of characteristic hydro-geothermal boreholes, which aside from the lithological composition and age, describe the depths of the tapping intervals that is very significant for understanding of the hydro
geological characteristics of certain area.

In the territory of Vojvodina, which also represents a separate
geothermal province (Milivojevi¢, 1989) and a complex
conductive hydro-geothermal system with several separated
reservoirs, four hydro geological systems were defined according
to the depth, they are:

The first hydro geological system encompasses sediments from
the surface to the basement of the upper Pontian. It is developed
across the entire surface of Vojvodina, except from Fruska gora and
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Image 1. Regional geological profiles Horgos-Drmno, Srpski Mileti¢-Hetin, (Aksin, i dr., 1991)
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The third hydro geological system encompasses Miocene, Paleogene Jurrasic and Cretaseous rocks. The collectors are sandstones, conglomerates, limestones and breccia, while the insulators are marls, marlstones
and clays. The abundance of the boreholes is up to 25 I/s, and most often between 5 and 10 I/s. The great initial abundances have been obtained from Miocene sands, sandstones and limestone (max. 25 I/s). The exit water
temperature varies up to 54 °C, whereas most frequently from 40 °C to 50 °C. Waters are characterized by high mineralization, up to 50 g/l. The problems with utilisation of the waters are in resolving their
aggressiveness and encrustation. Economic aspect of this system utilisation is not of great importance.

The fourth hydro geological system encompasses magmatic, metamorphic and sedimentary rocks of the Triassic and Paleozoic age. The most significant collectors are cracked Triassic limestones and dolomites,
particularly due to their great abundance and relatively small content of dissolved salts. The abundance of the boreholes varies up to 47 I/s, and most frequently from 8 to 17 I/s. The greatest initial abundance has been
registered at the borehole ”Kup-1" (Kupinovo) in South Srem, in karstified dolomite limestones of Triassic age (41,6 I/s), while the abundance of the disintegrated crystalline schists varies from 2-4 I/s. The exit water
temperatures vary up to 82 °C, and most frequently from 40-60 °C (Toni¢ and others, 1989). Almost all boreholes operate as self- effusive, it is a result of the increased bearing pressure or the phenomenon in gas-lift
system, that is, the composition of the gasses dissolved in water. Total mineralization amounts from 0.5 g/l to 50 g/l and is mainly in the function of stratigraphic division of the accumulative rocks and the intensity of
water exchange. The composition of the dissolved gases is 0.04-2.2 m*/m’. It is predominantly methane (80-95 %) with traces of carbon-dioxide and nitrogen. The system has not been explored enough, and it would not

be possible to estimate its actual significance.

VOJVODINAGEOTHERMALCHARACTERISTICS

Geothermal characteristics of the Earth vary greatly from place to place. They are
determined by specific “local* geological conditions and activities that have taken place in
those areas during 4 billion years of the Earth history. The thickness and the lithological
composition of the crust and the lithosphere, the character, type and the age of the tectonic
movements and magmatism have crucial impact on the composition of radioactive elements
of the rocks, particularly uranium, thorium and potassium, and on the seismic and hydro
geological nature of the terrain, which on the other side determines directly or indirectly, in
smaller or greater degree, geothermal characteristic of certain area.

\ojvodinaregion, being an integral part of the Pannonian basin, as regards geological
and geothermal characteristics has all attributes of this specific geotectonic unit. Among the
geological characteristics, as a specific feature we should primarily emphasize small
thickness of the crust that amounts “only” 25.5 to 29 km at the territory of Vojvodina
(DragaSevi¢, 1989), and small thickness of the lithosphere that ranges from 60 to 100 km in
the area of the Pannonian basin. The smallest anomalous thickness of the crust of 25.5 — 26
km, at the entire territory of the former SFRY, is registered in the direction SW-NE from
Ripanj near Belgrade, across the Uljm to VrSac and further towards Romania. Small
thickness of the crust and lithosphere that is result of various geodynamic movements that
took place approximately 23 to 10 million years ago, during the lower and middle Miocene
(Lenkey,1999) make (among other things) Pannonian basin, and thereby the region of
\ojvodina, the most perspective geothermal regions in Europe (Stegena and others, 1975).
The average values of the geothermal gradient and teresstic heat flow that are significantly
higher than characteristic values of the same parameters for the whole continent of Europe,
also indicate that the geothermal characteristics of Vojvodina are favourable.

Geothermal gradient in the territory of Vojvodina — is determined on the
basis of the data on temperatures measured in 70 hydro-geothermal boreholes and 126
boreholes drilled for the needs of oil and gas research. Considering the fact that temperature
measurements were performed in various phases of borehole construction (in most cases
under “unsteady conditions” ) such as: during the borehole construction; following the
completion of the borehole, usually 3 to 12 hours upon the termination of drill-in fluids'
circulation or after two to three days; immediately before the derivation trial (more
representative data) and during self - effusion, or thermal water pumping, all data are firstly
analysed in details, and then appropriate corrections are made based on the need, so that the
actual data could be obtained under the steady conditions. The corrections are performed
through the application of Horner's method or “inter”, or, “extra polarisation”.
Representative data are used for determination of the actual temperature values at the depth
0f 500, 1000 and 2000 m.

Crust is the part of the Earth above Mohorovici¢ (or
Moho) discontinuity which separates it from the
mantle. Moho discontinuity is located under the
ocean's floor at the depth of 2 km to 12 km, whereas
it reaches 20 km and even up to 80 km under the
continents.

Lithosphere is the part of the Earth above the
asthenosphere, which is composed of the crust and
the upper part of the upper mantle. It is considered
that the boundary of the lower part of the lithosphere
and asthenosphere is represented by the isotherm at
approximately 1200 C.

According to the mineral composition, structure and
physical-mechanical characteristics, there are
oceanic and continental lithospheres. The thickness
of the oceanic lithosphere varies from 50 to 125 km,
and the continental from 80 to 200 km.

Image 2. The Internal Structure of the Earth (Milovanovi¢, D., Boev, B., 2001)

The rate at which the Earth's temperature increases with depth is called the geothermal gradient. Every geological environment
has specific geothermal gradient, but the average increase of temperature in the continental parts of the Earth is approximately
30 C per kilometre of depth (C/km). The highest geothermal gradient is in the area of ocean reef, where the temperature
increases even over 100 C per kilometre of depth, and indicates that the asthenosphere is located at a very low depth. There are
differences in the ratio between depth and temperature in the ocean and continental crusts and the upper part of the upper mantle,
however the geothermal gradients of the various geological environments equalize at a depth of approximately 200 km.




Temperatures at the depth of 500 m in the territory of Vojvodina ranges between 34,2 °C and 43,6 °C, the average temperature being 38,2 °C. The highest temperatures have been registered in the wider area
around Subotica and Kupinovo, while the lowest temperature has been recorded in the wider area of Uljma (Map no. 5).

Temperatures at the depth of 1000 m. Temperature at the depth of 1000 m was calculated on the basis of inter- and extrapolation of data pertaining to the previously mentioned boreholes. The temperature at the
depth of 1000 m in the territory of \ojvodina ranges between 57,5 °C and 73,5 °C. The highest temperatures have been recorded around Prigrevica, reaching 73,5 °C. In the area of Kupinovo, the temperature at the
depth of 1000mis 71,5°C (Map no. 6).

Temperatures at the depth of 2000 m. The temeprature map at the depth of 2000 m was prepared on the basis of deep research boreholes drilled for the purposes of oil and gas research. The temperature at the
depth of 2000 m in the territory of Vojvodina ranges between 95 °C and 120 °C. The highest temperatures, reaching above 118 °C , have been registered to the west of KanjiZa, while the lowest ones (below 96 °C) have
been registered in the wider area of Indija (Map no. 7).

Based on the obtained values, geothermic gradients were calculated, differing according to depth. Therefore, for the 0 m - 500 m interval, it is 0.056 °C/m, for the 500 m — 100 m interval, it is 0,052 °C/m, while
for the 1.000 m - 2.000 m interval, it is 0,050 °C/m. The average value of the temperature gradient (in the 0 m — 200 m interval) for the entire Vojvodina is 0,0526 °C/m, meaning it is much higher than the average value
recorded in the continental Europe, which is cca 0,03 °C/m. The highest average values of the geothermic gradient in Vojvodina, established in the area of Northern Backa, are over 0,062 °C/m, while the lowest ones,
established in the area of south-eastern Banat, are below 0,046 °C/m (Map no. 8).

Density of Terrestrial Heat Flow —The density of the terrestrial heat flow in the territory of Vojvodina is established on the basis of average geothermic gradient and average heat permeability of sediments

located around hydro-geothermal boreholes, reaching 1,6 W/m °K for clay and marl and 2,8 W/m °K for limestone, sandstone, marlstone and shale (Milivojevi¢, 1989) and are very similar to those used in the
neighbouring Hungary, based on the following formula:

q= | *TZ - Tl
Z- 4
Heat energy created in the Earth's interior is «transferred» towards its surface that is much colder. The amount of heat (m\W) passing in a time unit (s)
where: . X through a surface unit (m?) is called density of terrestrial heat flow (mW/m?). Its distribution at the surface of the Earth is very irregular and depends
q - terrestrial heat flow (mW/m’) on a range of factors, but first of all on the geotectonic position and heat permeability of rocks forming the Earth's crust at a particular spot.
A - heat permeability (W/m°K) Depending on all these factors, its average value on continents is 65 mW/m?, while in oceans it is 101 mW/m?’. Based on several thousands of
T - temperature at the depth z, (°C) measurements, Pollack (Pollack i dr., 1993) has estimated that the global, average density of terrestrial heat flow on the Earth is 87 mW/m®.
T, - temperature at the depth z, (°C) To compare, in a geothermal field (Larderello), where the first geothermal system for electrical energy production was constructed in 1904, the
z, - depth atwhich T, (m) temperature was measured density of terrestrial heat flow exceeds 200 mW/m?, while in the area of southern Hungary, known for intense exploitation of geothermal energy,
z, - depthatwhich T, (m) temperature was measured | typical values of the terrestrial heat flow range from 80 mW/m?to 110 mW/m".

The heat flow ranges from 83 mW/m?’ to 111 mW/m’. The lowest values of the heat flow have been recorded in the Southern Banat —wider ara of Uljma (borehole Ulj-1/H), while the highest values have been
recorded in the areaaround Subotica, (borehole S-1, Map no. 9).

GEOTHERMALRESOURCES OFVOJVODINA

Researched geothermal resources (or reserves) —Alot of data on geological, geothermal and hydro-geothermal features of Vojvodina, collected during the twenty years (1949-1968) of systematic
geological research of oil and natural gas, have provided the opportunity to initiate, in 1969, the first targeted researches of hydro-geothermal resources of Vojvodina. Within these researches, in the period from
1969 to 1996, the total of 72 boreholes were drilled, while in the period from 1997 to 2008 another six boreholes were drilled. The greatest number of boreholes has been drilled in Backa (44) and Banat (18), while
the least number of boreholes has been drilled in Syrmia (16). Basic information about these 78 boreholes, such as their depth, temperature, water flow and its heat power have been presented in Table 1, while the
physical and chemical characteristics of thermal waters are specified in Map no. 10. All other relevan data, necessary for the assessment of hydro-geothermal potentials of particular boreholes and areas in the entire
\Vojvodina may be found in the data base mentioned earlier.

The heat power of available hydro-geothermal resources from particular boreholes is calculated using the following formula:

Q =m*(T, - T,)*0,004184

where: Geothermal resources, in the widest sense, represent the total quantity of the Earth's interior heat, accumulated in its solid, liquid and gaseous phase,
Q - heat power (MW,) which is categorised accordingly, as: hydro-geothermal resources (in free underground thermal waters and hot steams), litho i.e. petro-geothermal
m - mass (kg) resources (in warmand hot dry rocks) and magma-geothermal resources (in magmaand volcanic lava).

T, . water temperature (°C) The total geothermal resources of the Earth, given the average temperature around surface of 15 °C, have been estimated to be 12,6x10* MJ, while
T _ reference temperature (20°C) those of the crust appear to be 4x10* MJ (Armstead, 1983). Out of this gigantic amount of heat energy, given the current level of technological

development, only a small portion, i.e. the one found in the first ten kilometres of the Earth's crust, is available to humans, in a narrow sense
representing a geothermal recource. However, even this ,,small“ portion has a great potential, because, in global terms, theoretically available
geothermal resources are estimated to be 41,743x10° EJ, i.e. technically 718,4 EJ/per year and 75,674 EJ/per year in terms of economy (Lund, 2010),
which makes a little over 15% of the total world consumption of all energy sources in 2009 (cca472 EJ).

1
and their sum represents the total available heat power of the hydro-
geothermal resources researched so far (from the 78 boreholes) in the
territory of Vojvodina, which is 72.606 MW, (Table 1).




Utilisation rate of the researched geothermal resources — The modern utilisation of hydro-geothermal resources in AP Vojvodina started back in 1978, when the first of the total of 24 hydro-
geothermal systems constructed so far, was made operative (all systems were constructed prior to 1990). The systematic monitoring of production has been conducted since 1987. Until 31/12/2009, these systems
produced the total of 23,153. 000 m’. The greatest annual production was recorded in 1990, reaching cca 1.600.000 m’of thermal water. This period was followed by a gradual decrease in production, and later by
exclusion of certain systems from the production process (Diagram no.1). The lowest number of systems (10) operated in 1997 and 2007, while the lowest production was achieved in 2009, when the 12 active
systems (Map no. 11) produced 739.149 m’. The total heat power of the available hydro-geothermal resources from the systems that were operative in 2009 was 26 MW, (for 180 workdays), while the produced
quantity of thermal water was a little less than 6 MW.,., implying that the utilisation rate of the available hydro-geothermal resources from these systems reached 23 %. The situation is even worse if this parameter
is considered in relation to the geothermal resources researched so far, whose total available heat power is 72.606 MW, , as the utilisation coefficient in this case reaches 8 % only.

Potential geothermal resources-According to the available information, the potential geothermal resources in the territory of Vojvodina have not been subject to specific assessments. The calculation,
made as part of the implementation of the previously mentioned study and preparation of this atlas, has included the overall (litho + hydro) potential geothermal resources of Vojvodina until the depth of 1200 m,
with a separate calculation of potential hydro-geothermal resources until the same reference depth. The calculation was made by applying the volumetric method, using the following parameters as a starting point:
surface and thickness of acquifer, porosity, density of rock masses, density of water, specific rock heat, specific water heat. Based on these parameters, it was calculated that the total potential geothermal
resources in the territory of Vojvodina, until the average depth of 1200 m, are 13,6 EJ or cca 325M,,., while the total potential hydro-geothermal resourcesare 3,95EJor94 M,,.

According to the experience criteria, only cca 25 % of potential geothermal resources may be used in practice, therefore, the potential available hydro-geothermal resources in the territory of Vojvodina,
until the depth of “only” 1200 mare cca1 EJ (=24 M,,.). The fact that best illustrates the amount of potentials is the average annual consumption of energy sources in Serbiain the last five years, which was cca 0,63

EJ orapproximately cca 15M,,..

WORLDWIDEUTILISATION OF GEOTHERMAL RESOURCES IN LATE 2009

Reference: . o - .
. S . . . . .. | a.)directutilisation of geothermal resources —including the use of heat pumps (Lund et all., 2010):
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crude oil and gas in Yugoslav part of Pannonian basin. In; Geodynamic | _ the total power of installed capacities is 50.583 MW, , which is by almost 79% higher than in 2005, and the largest percent — a bit less than
evolution of the Pannonian BaSln, 309-329. Belgrade 69’7% or35.236 MWI isrelated to geothermal heat pumps;
Bertani, R., 2010: Geothermal Power Generation in the World 2005-2010 | - the total amount of generated heat energy is 438.071 TJ/per year (121.696 GWh/per year), which is by cca 60% higher when compared to
Update Report, Proceedings World Geothermal Congress 2010, Bali, 2005, and the largest percent, a bit over 49% or 214.782 TJ, is related to heat pumps;
Indonesia. - inthis way, 46, 200.000,, (total consumption of all energy sources in Serbia in 2009 was less than 15,000.000,,,) of mainly fossil fuels has
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Lund, W. J., Freeston, H. D., Boyd, L. T., 2010: Direct Utilisation of Geothermal New Zealand and Switzerland. When it comes to the size of a country, (MW/km") the leading ones are: Denmark, Holland, Iceland,

Switzerland and Hungary;
- the greatest progress in installed capacities in he past five years has been achieved in the following countries: Great Briatain, Korea,
Ireland, Spain and Holland;
- the number of equivalent units of 12 kW (usually found in USA ann Western Europe households) using the heat pumps has increased by

Energy 2010 Worldwide Review, Proceedings World Geothermal
Congress 2010, Bali, Indonesia.
Milivojevi¢, M., 1989: Assessment of Geothermal Resources on the Territory of

Republic of Serbia without autonomous provinces. Doctor's thesis more than four times when compared to the year 2000, now being 2,940.000;
defended at the Faculty of Mining and Geology , University of Belgrade - geothermal energy is used for the purpose of district heating in 27 countries (the leading countries include Iceland, China, Turkey, France
Milovanovi¢, D. Boev, B., 2001: Earth, Plate Tectonics and Magmatism, Nauka and Russia), while in 24 countries it is also used for individual purposes (the leading countries include Turkey, Italy, USA, Japan and
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Exploration and Utilisation of Geothermal Water in Vojvodina. Journal of YU capacities have increased by 10%, being 1.544 MW, while the production of heat energy has increased by 13 %, being 23.264 TJ/per year.).
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600,(Serbian). b.) Production of electrical energy (Bertini, 2010):

- in the period from 2005 to 2009, the number of countries producing electrical energy from geothermal resources (24) has remained
unchanged, but the installed capacities have increased from 8.933 MW to 10.715 MW, i.e. by cca 20%, as is the case with production of
electrical energy, from 55.709 GWh to 67.246 GWh, i.e. by cca 21 % (total annual consumption of electrical energy in Serbia is cca 32.000
GWh);

- - the greatest installed capacities may be found in the USA ('3.093 MW), followed by Philippines (1.904MW), Indonesia (1.197 MW),
Mexico (958 MW) and Italy (843 MW);

- the largest producers of electrical energy, according to the installed capacities, are the following: USA (16.603 GWh), Philippines (10.311
GWh), Indonesia (9.600 GWh), Mexico (7.047 GWh) and Italy (5.520 GWh), whose total amount is 34.081 GWh, i.e. a bit more than half
of the total worldwide production of electrical energy from geothermal resources;

- the greatest number of installed capacities for production of electrical energy is still based on the use of high-temperature hydro-thermal
fluids (above 180 °C), but in recent years, however, owing to the development of new technologies, such as binary and «flash» (single and
double) systems, the use of hydro-geothermal fluids using lower temperatures (below 100 °C) has gradually increased.

Temperature and content of mineralisation are practically no longer a restiction factor when it comes to the use of hydro-geothermal
resources —a combined system for heating (6 MW, ) and electrical energy production (210 kW) in Neustadt — Glewe (Germany), uses the
hydro-geothermal fluid, whose temperature is 98 °C, with the total mineralisation being 227 g/l.




Table 1 - Key features of hydro-thermal boreholes and wells in Vojvodina

Red, Lakaclia Mazy Dwbina | Temp. | Proticaj | Termaloa Red. | Lokacija Naziv Dubinag Temp, | Troticaj Termalia
Braj Location budotine | bulotine Tlow Maga Braj Lacation bugorine buotine Flow soags
Mo, Ideauilier of | Depth of rate Thermal Mo Identifier of | Depth of rale Therinal
ML horchole horehuele T ML hurehale borchale T L
{1} ("} (1) (AW LY ! imj (°C) {1} {MW1)
1| Subuticu 8-1 1453 .50 36.0 - - 40 | Srbobran S1-211 950.20 340 .50 0.782
Subaotica, Dudova 41 | Turija Tus-1/H 117500 5410 5,05 (.86
2 | fuma 152411 650 1) 350 358 | 221 42 | Turija Tus=2/H 00100 24.4) 10,50 0615
3 | Pali€ jezero Pi- 1411 TO1.00 48.0 12.20 | L 424 43 | Melenzi Me- 1411 83000 1340 10.30 0.560
4| Palid: jezer M-ZH T 48.0 2.31 | l.114 44 | Bagko Dobro Polje Dr-1 1659.00 7.0 14.60 2.260
5 | Kunjiza Ki-1'H 114700 45,0 264 | (251 45 | Fitisn Zi-1/H 140602 0 4410 3.7 0,372
6 | Kanjiza K211 1123.00 63.0 Y.20 | 1.732 | 46 | Backi Petravae [BP-LFH  BO300 460 1‘4 20 2.089
7 | Kanjida Ki-311 1140.00 72.0 18.9 | 4112 47 | Batka Petrovac BP-2i11 B00.00 45.4) 9,75 1.020
8 | Bajmok Bajmekl-TI | &78.00 47.0 160 | 181 4% | Temerin Te-1.11 914,00 42.0 15,50 1427
& | Nowvt KneFeva NEK-5 1250.00 64,0 .38 | 345 49 | Zrenjanjin 7r-1;H 874,00 48.40 3.96 0464
10 | Wrhica YWhe-1/H 23200 w20 166 | 4.306 0 :Zrcn_iﬂn_iin Lr-2:11 325 240 HT 0.061
L1 | Beedan Bezdan 1305.50 - - - 51 | Neuzina MNe-1401 1163.00 - - -
L2 | Zobuatica Zob-1'11 343,00 37.0 3.60 | 236 52 | Meuzig Ne-1a1l 566,00 4740 3.94 0.445
13 | Mokrin M- 14H 93000 210 10.3 13062 53 | Batko Karadordevo | Kdj-I'H } -
14 | Butka Topula BI-1/H w000 220 14 | L 54 | Backo Karadordevo Kdj-27H LS008 340 267 1.332
L3 | Backa Topola BT-211 541,000 3T 10,50 1.758 535 | Backo Karadordevo Kelj-5:11 484.30 3 - -
Lt | Kikinda, Sumice am-1H 930,00 30,0 2.03 | 0233 | 56 | Badko KEaradardevo Krdj- 111 1075.00 360 3.00 0.201
7 | Kikimea Ki-2/H 124040000 A0 1524 1972 57 | Celarevo Ce- 11 113400 3240 13,70 0.688
18 | Banalsko Veliko Sclo V3-1/H 92500 43.0 17.70 1.703 S8 [ Nowi Sad M Sh-1/H 30030 233 17.1 {.236
L% | Banatsko Veliko Selo V5-211 895,00 45.0 1160 | L2213 59 | Nowi Sad M5=1H 373.00 LR 4.40 {.350
20 | Kupusina Kps-1'H 1600, 00 720 3.30 | 0718 | &0 | Novi Sad N5-211 809,90 8.0 - -
21 | Prigrevica hanja Ph-1/H T01,70 33.0 2005 | 2830 61 | Novi Sad s-3H £24.00 36.0 .83 0459
22 | Pogrevica bunju Pb-2/11 BO0.00 9.0 .88 | 1.123 a2 | ﬂujhuﬁ Saj-1/H AO1.00 B Al &.28 LRSS
23 | Prigrevica banja Pb-3/11 711.70 36.0 214 | 3223 63 | Novi Ledinet ML-17H BOR.00 200 6.03 0.000
24 | Prigrevica Pre-1/H 590,00 43.0 2.70 | (1260 &d | Sremski Kavlove Sk 1711 198,20 2300 520 0.0635
25 | Prigrovica Priz-2H 47H 0 3.0 275 | (150 5 | JTanogik Ja-1:H 74200 354 4.57 0.0
26 | Kikinda Ki-4/H 12413, 00} 270 450 (743 A | Krdoevik Fr=1/H A52.00 1610 - -
27 | Sepska Cenja Cr-a 2052.00 7.0 18.30 | 4.211 &7 | LeZimir Lez-1/11 230.00 210 1.10 0.005
28 | Sonta So- 11 S923.00 43.0 233 | 0.224 63 | Mala Remeta MR-1/H 412.00 2540 -
29 | Kuly Kl-1/H TH0.00 0.0 9.50) | 1192 68 | Vrdnile Vrd-1H (00,100 A2.0) 1,010 0,0150
30 | Kulu KI-2/H | - B 1 .09 | 70 | Sid Sid-1/H O RS0.00 35.0 2
31| Kula Kl-311 602,00 38.0 171 | L3281 | 71 | Indija lad- 1411 475.00 574 13.40 2.074
32 | Kula K111 §20.00 51.0 B.47 | 1.099 | 72 | Indija Ind-3:11 139430 434 .20 00y
33 | Becej Bé-1I'H 503.00 33.0 10,70 532 73 | Banatski Karlovac RK-1:H 19,74 2641 13,910 00,399
34 | Beig Hé-2'H 143200000 h5H 2444 4772 74 | LIjima Llj-1/H 1424,00 . 1,83 0,308
35 | Kucura BEc-1/GTE 996,50 56.0 .83 1.330 | 75 | Devojacki bunar Db-1:11 C600.00 254 11.30 0.236
36 | Vrbas Wrh-1/T1 103300 37.2 370 26k 76 | Platicevo P1-111 12072 26.0 1.00 0.025
37| Wrbas ¥rh-2/H 93200 510 4.37 | L2GT | 77 | Kupinovo Eup-1/11 644,00 1.0 24.50 3178
3% | Vrhas Wrh=3/H 2247 ) 360 11.30 1.702 T4 | Kypinovo Kup-2/H 663,00 444 Q.70 0,974
3% | Srhobran Sr-1:11 120700 630 11.60 | 2087 LIKUIPNO: 72606
2000 - o Table 2. Factors used for energy unit conversion in international statistics
1800
1600 24 from: to: TJ Geal M, Mbtu Gwh
ﬁgg , \ 18 Terajoule TJ 1 238.8 2.388x 10° 947.8 0.2778
1000 - Gigacalory Geal 4.1868 x 107 1 107 3.968 1.163 x 10°
800 £ 13 S 2
oo0 ¥ R e Mtoe * M.. 41868 x 10* 10° 1 3.968x 10’ 11630
400 —@—Proizvodnja (x1000m3) 6
202 —.—BI’OJ budotina u prOIZVOdnJI . Milion Btu Mbtu 1.0551 x 10° 0.252 2.52x10° 1 2.931x 10"
.&% # * -{P‘ .5;] {?;’ .ef? .&*@ .e?-" ﬂ? @.@ m@; @ @ @ @ @ @ @ Gigawatt hour Gwh 3.6 860 8.6x 10 3412 1
One ton of oil equivalent () is 41,868 GJ or 11,630 MWh of electrical energy, 2 tons of
stone coal or 5,586 tons of raw lignite.
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