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INTRODUCTION

Good energy infrastructure assumes quantity, quadihd reliability of supply and required
parameters of primary and final energy carriere AR Vojvodina does not have sufficient quantities
of any of energy carriers. In addition to that, #reergy efficiency in all energy sectors is below
desired and possible level and the use of availabfeewable energy sources is completely
marginalized. The existing legal regulations armsufficient and not elaborated, energy market and
energy services are not developed and energy patidydevelopment strategy are not adequate for
present needs of economic development and reduzfienergy consumption.

In June 2007, the Executive Council of the Autonos®&uovince of Vojvodina adopted the
“Implementation Program of the Energy Developmemat8gy of the Republic of Serbia in the AP
Vojvodina (from 2007 to 2012)” which is compliedtlvithe Law on Energy of the Republic of
Serbia. This law has anticipated an obligation nalyze every two years implementation of the
adopted Program and make necessary amendmentsugplérsents. Following this obligation and
also taking into considerations real needs to haimeoactivities in the area of energy in the AP
Vojvodina to very dynamic economic and social flows have started to prepare this document.

From the time when the first version of the Prognaas completed until today, significant
changes in conditions and circumstances have axtuelevant to the overall economic environment
in Serbia and wider. Current global economic reocessivhich is also present in our country, will
certainly last for several years and this requtres adjustment of this Program. However, when
energy is concerned, there are no doubts thatlliteinecessary to intensify the existing Program
even more in respect of increasing energy effigieand utilizing renewable energy sources. In
addition to that, the construction of new convemiioenergy capacities with high efficiency is an
investment with the least risk and this can meanticoation of investment activities in the area of
capital energy.

When the use of nuclear energy in plants for tloelpection of electrical energy is concerned, we
are of the opinion that such projects should ber&kto consideration on equal terms with all other
projects. In so doing, two facts should be bornenind: implementation of programs for building
nuclear power plants lasts for a long time whicleexds the timeline of this Program, and such
programs should include carefully elaborated pamcerning nuclear wastes disposal.

Provincial Secretariat for Energy and Mineral Resesr preparedAmendments and
Supplementsof the Implementation Program of the Energy Develept Strategy of the Republic of
Serbia in the AP Vojvodina (until 2012) which wadopted at the 77. session of the Executive
Council of the Autonomous Province of Vojvodina held 9. September 2009. This Document is
prepared on the basis of the Article 6 of the LawEmergy (the Official Herald of the Republic of
Serbia, Number 84-2004). The Implementation Progoatime Energy Development Strategy of the
Autonomous Province of Vojvodina with conclusiorfstite Executive Council of the Autonomous
Province of Vojvodina is forwarded to the Governinehthe Republic of Serbia and to the Ministry
of Mining and Energy.

This Document governs basic objectives and prawitin the development of energy in the
Province, as well as measures and activities feir implementation in the period until 2012 which
meets the requirements for the implementation @f&hergy Development Strategy at the territory of
the AP Vojvodina. In addition to that, it gives thetentials of the AP Vojvodina in the energy field
proposals of priorities for the Program aimed gprioving all energy sectors and the assessment of
necessary investments. However, the most impottang is to harmonize activities with other
secretariats of the Executive Council in the impletagon of this Program. Only institutions are
capable of launching such a Program and this istivay are expected to provide strong support in its
implementation. This Document also provides an eer of current activities in all energy sectors
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which are neither negligible in relation to investts nor in relation to volume, as well as guidedin
and corrections of previously laid down plans. D&gions about nuclear energy are not taken into
account in this Document. Possible changes of tierdy Development Strategy of the Republic of
Serbia will provide conditions for such an analyasswell.

The Provincial Secretariat for Energy and Minerak®eces has authorized the Faculty of
Technical Sciences from Novi Sad to prepare thisubwent. The list of experts from the Faculty and
outside who have taken part in the preparatiohisf@ocument is given in the enclosure at the €nd o
the text. The Provincial Secretary for Energy anchévbl Raw Material has appointed Tomislav
Papt, Deputy Provincial Secretary as the project lea@lee Faculty from its side has designated its
organizational unit, the Provincial Energy EfficoggnCenter, to be in charge of the committed task.

The Provincial Secretary for Energy and Mineral Réaterial, Radoslav Strikogj dipl. ecc.,
provided basic guidelines for the preparation ef it and its finalization is carried out by prof.
DuSan Gvozdenac, doc. dr Jovan Petrawvid prof. dr Ljubomir Gei

The task of experts was to propose amendments @oplesnents for the whole text of the
IMPLEMENTATION PROGRAM OF THE ENERGY DEVELOPMENT STRAEGY OF THE
REPUBLIC OF SERBIA IN THE AP VOJVODINA (from 2007 to 2B). (June 2007). In addition to
that, the experts were asked to provide an ovenievthe field of their expertise, propose
improvements in the relevant field and an acti@ngbr the program implementation.

The professional unit of the Provincial Secretaf@at Energy and Mineral Resources also
provided their vision of the valid program applioatand gave proposals for its improvement.

| take this opportunity to thank all participants this task who have contributed with their
personal commitments and work in rendering thisartgnt document.

Novi Sad, Provincial Secretary for Energy
September 2009 and Mineral Resources

Radoslav Strikow, dipl. ecc.




SUMMARY

There are four essential strategic directions efg@yndevelopment in the AP Vojvodina in the period
until 2012:

1. Building and reconstruction of energy facilities hwitarger powers for the production of
electrical and heat energy,

2. Increase of crude oil and natural gas productiombgns of concessions in the country and
abroad,

3. Increase of energy efficiency in all energy sectors

4. Significant growth in using renewable and combieadrgy sources.

The proposed sequence is not also the sequenceodfigs. The choice of priorities will mostly
dependent on the political willpower and readineELompetent institutions to get on with their
implementation. The implementation of proposedtstyia trends will provide conditions for:

1. Technological modernization of energy systems aotease of their energy efficiency,
2. Reduction of primary energy consumption at the le¥¢he country

3. Reduction of harmful emissions,

4. Rising competitiveness of our economy in the intéomal distribution of work

For the implementation of the proposed Programstsuitial funds are needed which can be raised as
follows:

Giving concessions,

Establishment of Funds,

Co-financing from international projects aimed a thduction of harmful emissions,
Private investments.

PonNPE

Since all technical conditions for the implemermtatof proposed measures exist, there is a need to
intensify provision of non-technical conditions whiimply:

1. Clear and unreserved political support articulatethe energy policy,

2. Development of energy and energy carriers markets,

3. Development of institutions which have to carry aad monitor execution of individual
projects,

4. Application and development of new energy technie®gand services in the field of
energy,

5. Defining and enabling stimulating measures,

6. Organizing education of all layers of society relet/to the importance and potentials of
increased energy efficiency and renewable energscess.

Tasks defined in the above manner require commitrfrem the side of all political factors and
professional institutions in corresponding domdiesause only simultaneous and well coordinated
long term action can produce expected and tangésialts.







1. ENERGY DEVELOPMENT STRATEGY OF THE REPUBLIC
OF SERBIA AND IMPLEMENTATION PROGRAM IN THE
AP VOJVODINA ! (2007 - 2012)

81. The Energy Development Strategy of the AP Vojvodamal realization of the Strategy
Implementation Program should contribute to thersapment of energy sectors in the AP Vojvodina
through: implementation of the new energy policyiogity development in all energy sectors in
compliance with the Strategy, increased safetyrahdbility of supply of energy carriers and energy
to all categories of consumers of energy carriers asers of energy, improvement of business
operations and long term planned development afrakgy sectors and contribution to environment
preservation.

§2. In compliance with the Article 6 of the Law on Eggrof the Republic of Serbia, the
Strategy Implementation Program is passed by canpauthority of the AP Vojvodina and it makes
an integral part of the Implementation Programhef Energy Development Strategy of the Republic
of Serbia. Although this law does not anticipate gineparation of the Energy Development Strategy
of the AP Vojvodina, it does not prevent the existe of such a document if it is in line with the
current Energy Development Strategy of the Repudfli8erbia. This document is certainly complied
with the Strategy.

83. Implementation Program of the Energy Developmenat&gy of the Republic of Serbia
includes the following sectors: oil, natural gasal¢ electrical energy sources, transmission and
distribution of electrical energy, thermal powerdaheating plants, industrial energy, energy
efficiency, renewable energy sources, the Enerfjgieficy Fund and environment protection.

84. Sectors are elaborated through modules in line with division which is made by the
Ministry of Mining and Energy of the Republic of 8&. In this aggregate document, certain sectors
are treated to the extent of their presence inAReVojvodina (APV) and according to realistic
potentials for implementation in the planned periodil 2012.

2. BASIC CHARACTERISTICS OF ENERGY SYSTEMS IN
THE WESTERN BALKANS

85. The energy system of the AP Vojvodina as part ef éhergy system of the Republic of
Serbia should be observed as the part of the ermygfgm of the Western Balkans. The Western
Balkans is comprised of the following regions: AllrBosnia and Herzegovina, Croatia, Former
Yugoslav Republic of Macedonia, Montenegro, Serlnid Kosovo (under the UN Administration).
Basic economic parameters of these regions are shmothie Table 2.1. Relatively high growth rate of
the GDP (except Kosovo) used to be their basicacitaristics. Today, due to the global recession,
this rate is significantly lowered.

The need for such wider considerations of energiosein the AP Vojvodina can be found in the
fact that energy systems in the regions of the ¥esBalkans are similar in technological respects
and they are all relatively small. In addition, ithenergy indicators are similar and usually
unfavorable. All this indicates the need to plarvedepment of each individual system with
simultaneous consideration of requirements of thelevenergy system of the Western Balkans.

! The Autonomous Province of Vojvodina covers theaasf 21,506 kfn It consists of 44 municipal self
governments and the City of Novi Sad with the fodplulation of 2,031,992 (data from 2003).
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Table 2.1: basic Economic Parameters of Westerkda Regions (200

Population GDP billion .(.EDP (ppp)* GDP er GDP Growth
omilion] USS$ (ppp 2000) b""°”zg§$ (ppp capit(ap ?8)3351 ';2;6 Unemployed

Albania 3,13 4,79 14,80 4 700 4,5 13
Bosnia and

Herzegovina 3,91 6,44 25,80 6 600 5,0 40
Croatia 4,44 23,16 51,55 11 600 4,3 13
FYR Macedonia 2,03 3,84 13,03 6 400 3,6 37
Montenegro 0,63 2,10 3,80 6 000 8,0 28
Serbia 7,40 8,77 40,50 5500 55 20
Kosovo (UN) 2,40 2,00 4,80 1600 -1,0 40
TOTAL 23,90 51,10 154,28 - - -
*ppp Local currency value evaluated on the basithe purchasing power for goods and services atien to, in our case, US$ in 2000.

86. Energy Parameters of Western Balkans Regions arensimaiive Table 2.2.

Table 2.2: Basic Energy Data for Western Balkangi®&es (2005) (mtoe)

Total Primary Energy
Energy Domestic Import Total Final Intensity
Consumption | Production Imports Exports Net Imports Dependence*|Consumption| [toe/1000US$(|
(TPES) pp)]
Albania 2,4 1,2 1,2 0,0 1,2 51 2,1 0,16
Bosnia and
Herzegovina 5,0 33 19 03 1,6 32 3,0 0,19
Croatia 8,9 3,8 7,8 2,6 52 58 7,1 0,17
FYR Macedonia 2,7 1,5 1,6 0,3 1,2 45 1,7 0,21
Montenegro 1,0 0,6 0,5 0,1 0,4 40 0,8 0,26
Serbia 16,7 11,4 6,4 1,1 53 32 9,7 0,41
Kosovo (UN) 2,0 1,2 0,9 0,1 0,8 40 1,0 0,42
These columns are not added up in order to avoitbto
TOTAL 38,7 23,0 calculations due to inter-regional trade. 25,4

*  Import dependence is calculated as a relation betweet imports according to total consumption af@iry energy

The structure of energy carriers for the productibelectricity in the Western Balkans regions is

shown in the Figure 2.1. There is pronounced dotigineof coal and hydro power and very low
participation of natural gas and heavy oil. It &iceable that there are no renewable sourcesein th
production of electricity which should definitele bintroduced. Although nuclear energy is not used,
it has been discussed more recently as a readiééimative for generating electricity. The remagni
own hydro potentials and coal potentials cannotalzen as sufficient for a certain longer period of
time.

|
COAL

100%

[
GAS

HEAVY

&
HYDRO

FUEL OIL

80%

60%

40%

20%

0%

Albania
Bosnia and
Herzegovina
Montenegro
Serbia
Kosovo (UN)

FYR Macedonia

Figure 2.1: Structure of Electrical Energy Prodwatiper Fuels (2005)
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87. Basic characteristics of the regions in the Westatkans can be summarized in the
following way:
= Energy infrastructure (primarily thermal power pgnwas built in the 1960s and 1970s.
Although standards of those times were used, tdogies are completely obsolete nowadays.
The efficiency of these systems is very low andrible of technical failures is very high. Very
old energy systems, obsolete technologies and pmdntenance require urgent rehabilitation
and replacement of this energy infrastructure. Teplacement of old plants by new
technologically modern ones is still very slow.
= The energy market of the regions in the Westernd@ealks very dependent on hydrocarbon fuels
which are imported. The common energy infrastriecitneates the need for exchange between
regions (for example, there are daily and seasexethanges of electric power among regions
and Serbian refineries are supplied by crude oilutph Croatian pipelines, etc.).
= There are great differences among regions regartiitaj consumption of primary energy,
quantities from domestic production, dependent rapoits, various structures in the way of
electric power production (energy mix) (Table 2.2).
= The sources of crude oil and natural gas are weijeld and mostly located in Albania, Croatia
and Serbia. Montenegro has small potentials ofecaitland natural gas at the sea. Today, only
Serbia (primarily Vojvodina) and Croatia have mdgmgicant consumption of natural gas. The
markets of Bosnia and Herzegovina and FYR Macedariaery small, while other regions do
not use natural gas at all.
= Coal (mostly lignite) is a dominant source of prign@nergy in the regions of the Western
Balkans. Overall consumption of primary energy wa%3n 2005. The coal is followed by oil
(37%) (which has abruptly grown since 2001), thgmatural gas (13%), hydropower (7%) and
other renewable sources of energy with 5%. In 200&,total consumption of primary energy
reached the figure of almost 90% of its consumpiob990.
= Until 1992, the electric power grid of the formeugbslavia was connected to the Union for the
Co-ordination of Transmission of Electricity — UCTiEe., Western European grid. The energy
infrastructure in Serbia, Kosovo and Bosnia andzeigovina, which was poorly maintained
during the nineties, was significantly damaged myithe war in the nineties. In 1992, the grid
was separated. On the west, Croatia and southerwestgrn part of Bosnia and Herzegovina
remained within the system UCTE in the zone 1. Theaining parts of Bosnia and
Herzegovina, Serbia and FYR Macedonia, together \idthgaria, Romania and Greece
comprise the southeast UCTE zone 2. From the e@f9<L the transmission systems operators
in the region have to a great extent rehabilita@ibnal grids and interconnections. This was of
great help and in 2004, the connection betweers @fdUCTE zones 1 and 2 was established
again and they were re-synchronized with UCTE. s improved safety of electricity supply,
supply varieties, export opportunities and tradmthe region and outside.
= The oil refineries in the regions of the Western kBak lack adequate maintenance and
investments in the modernization of equipment. Todaly 40% of available refinery capacities
are used.

3. CONDITIONS OF ENERGY SECTORS IN THE AP
VOJVODINA

88. Basic characteristics of the situation found in atmall energy sectors in the APV is a
setback in progress at the beginning of the nigaifethe last century, stagnation and technical and
technological falling behind in comparison to otliguropean countries, deterioration of reached
levels in technical, regulatory, personnel and aalier aspects and present raised overall social
awareness that recovery is crucial. Further devetop of energy sectors and acceptably fast
European integrations are almost impossible witlexaeptional efforts with comprehensive effects
inn the development of this region.
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The new conditions defined by changed ownershifhénoil and natural gas sector require the
revision of the Strategy and the Program for teistar. It is very likely that in the period untid22,
the same or similar changes will occur in othergyeectors.

It is, however, necessary to emphasize that tisesepiositive trend in the energy development in
the AP Vojvodina and Serbia which is reflected lie tompletion of many overhauls and general
overhauls of plants and preparation of investmenijepts whose realization or even the beginning of
realization can be expected in the period until201

3.1Basic Energy Balance Indicators

89. Totally generated production and total consumptbrenergy carriers and energy at the
territory of the AP Vojvodina according to the “Egg Balance of the Autonomous Province of
Vojvodina — Plan for 2009” are given in the Fig8d a) and b). Totgbroduction of primary
energy in the AP Vojvodina amounted to 0,963 mtoe in 20@®und 11,2 TWh). It is obvious that
oil is dominant with the share of 64%. It is folled/ by natural gas with 21% and coal with 7% and
there are 8% of renewable energy sources. The gtiodwf electrical energy from hydropower does
not exist in Vojvodina. The appearance of renewablergy sources in the energy balance is certainly
a positive shift in relation to the document whighs published in 2007. The reason is putting into
operations industrial boilers on biomass. Unfortalya although the biodiesel factory has been puilt
it is not used for the production of biodiesel fartthe production of crude edible oil. The reason
that is the lack of adequate regulations and sttmg tariff system.

Total primary energy consumption in the AP Vojvodina is 4,01 mtoe. If electricalezgy
taken over from the EPS (Electricity Industry ofrt8a) is converted into primary energy with the
transformation coefficient 0,39, then total primanergy consumption in the AP Vojvodina amounts
to 5,16 mtoefor 2008 (around 60 TWh/a).

Electricity
ReEnewahIe Coal oil Natural Gas, (taken over
ner '
Natural Gas, Sourcge}/s, 0,068 mtce, Derivatives, 1’02%002}'[08’ "Eray
g o073 mue. 7% 0,054 mtoe, 0% EPS),
0,200 mtoe, g ' 1.892 mtoe,

20,8% 7.6% 1.0%

36,7%

Renewablwe

. Crude Oil, . Energy
TOTAL: TOTAL: ;
0,963 mtoe 0,622 mtoe, 5161 mioe  Crude Oil, Coal, Sources,
v 64,6% : 1,788 mtoe, 0,318 mtoe, 0,079 mtoe,
34,6% 6,2% 1,5%

a) b)
Figure 3.1: Primary Energy Balance for 2008
a) Total Production at the Territory of the AP Vjina, b) Total Consumption at the Territory of the
AP Vojvodina

810. The consumption of the total energy stated in ttimary form at the territory of the APV
indicates the domination of electrical energy vd8)7%, it is followed by oil and oil derivatives ti
35,6% and natural gas with 20,0%, while the sh&mal is 6,2% and non-conventional sources are
only 1,5%.

811. Import dependence and supply for the AP Vojvodstatéd in primary energy) amounts to:
for electrical energy 94,1% (remaining electricakemgy is generated from fossil fuels in energy
transformations at the territory of the APV), falled by gas with 80,6%, then coal with 78,6% and
oil with 65,2%.
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812. lllustration of elements of final energy balancettie AP Vojvodina is given in the Figure
3.2. The Figure 3.3 shows final energy consumppen sectors (industry; transport and other —
households, public communal enterprises and agui@)!

The Table 3.1 shows the portion of final energystomption for energy purposes per industrial
sectors for Serbia, some neighboring countries #ed world. The percentage of final energy
consumption in industry in relation to householgsblic communal enterprises and agriculture is
satisfactory in Serbia.

Final Energy Consumption [mtoe]

3

2.5+

1.5+

0.5

0 | —

—

TOTAL Solid Fuels Liquid Fuels Gaseous Fuels Electricy Heat Energy

Figure 3.2: Final Energy Balance per Fuels/Energie2008

Other (Household:

Public Communal O'ZdUStry,
Entreprices, ,674 mtoe
27%

Agriculture)
1,079 mtoe

42%

Traffic,
0,775 toe
31%

Renewable
Energy Sources

Figure 3.3: Share of Final Energy Consumption pest&es in the AP Vojvodina (2008)
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Table 3.1: Share of Final Energy Consumption in @itd?rimary Energy Consumption per Sectors
(2006)

Serbia Bulgaria Croatia Albania ngznelzzg\?iﬁa Macedonia EU 27 WORLD
Industry 33,7% 32,6% 22,9% 14,2% 20,6% 33,8% 24,1% 27,0%
Transport | 23,7% 27,4% 28,5% 39,3% 29,6% 20,5% 28,9% 27,5%
Other 37,5% 31,0% 38,9% 38,2% 46,4% 44,0% 38,4% 36,3%

The Table 3.2 provides electrical energy consumptio the AP Vojvodina for 2008. It is
important to notice that average power is 1650,9 .MiWaddition to that, it is necessary to say that
electricity distribution losses are 12,6%, whictvéy unfavorable and represents one of the largest
losses in Europe.

Total installed power of the system for the prdoucof electrical energy in Serbia (without
Kosovo) is 7120 MW (2831 MW hydro, 3936 MW lignifieed thermal energy plants, 353 MW
thermal power plants — heating plants fired by ratgas or heavy oil and coal). Total gross
production was, for example, in 2007, 39 TWh/a amd2008, 35 TWh/a. The electrical energy
system of Serbia is connected with the systemsefhboring countries with a carrying capacity of
around 1000 MW in the directions north — south aadt — west. The peak power of the system in
Serbia without Kosovo was around 6595 MW in 2008e Toad factor amounts to around 56%. The
import of electrical energy is particularly intewsiin winter months.

The consumption of electrical energy per capitthésone of the highest in the region, which
indicates very low efficiency and unjustifiable anddmissible use of electrical energy for heatifig
flats.

Table 3.2: Total Consumption of Electrical Energyhie AP Vojvodina (2008)

High and Totall Electricity Erom
Households Medium Other Y Distribution . POWER
Voltage Supplied Losses Transmission
9
GWhh GWhh GWhh GWhh GWhh GWhh MW
3977,9 2432,0 1424,6 7834,5 1131,4 8965,9 1650,9

For the overall planned period, it is anticipatediave the growth of electricity consumption by
5% (on the average 1,3% per year). Thus, at ttesliotd of the transmission system in 2012, it is
planned to have consumption of 9422 GWh/a. It$s glanned to have stagnation in consumption in
2009 and 2010 particularly if the price of eledtienergy is going to be increased.

813. The Figure 3.4 shows the efficiency of primary gyetransformation (it is defined as the
ratio between total final energy consumption an@ltprimary energy consumption — non-energy
consumption is deduced). Exceptionally high figui@sCroatia and Albania are the consequences of
large imports of electrical energy in Croatia anghhyproportion of hydropower in Albania.
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Figure 3.4: Efficiency of Primary Energy Transfortiaa (2006) [60]

By comparing efficiency of transformation in Serbvith the average in EU 27 (which is
targeted figure), it can be concluded that Sertilidagys behind and that it is yet another probfaw
energy efficiency in general.

The production of natural gas in Serbia fulfil®wmd 15% of annual demand. The Table 3.3
shows gas sources, domestic and foreign with agebatfom heat value in the course of 2007 and
2008.

Table 3.3: Structure of Natural Gas Sources in 20072008

Gas pipeline system of the Publi¢ Million m* (2007) Million n¥ (2008) Average Bottom Heat Value
Enterprise “Srbijagas” Gas

Domestic gas (NIS-Naftagas) 214,7 (16,6 %) 211,4 (14,4 %) Around 30000 kJ/m3
(Deliver to the pipeline)

Imported gas totally transferred 1073,85 (83,3 %) | 1253,12 (85,6 %) Around 34000 kJ/m3

3.2Production Possibilities

814. The present production of relatively high qualiignite is carried out at the special
underwater mine in Kovin with around 250 000 t/6%;70 ktoe/a). Although it is expected that there
will be reduced demand with current consumers @ toal, it is possible that there will be
significantly accelerated exploitation (for expootsconsumption in electrical power plants). TS i
allowed by so far established and in particularebgluated reserves

815. The production of crude oil at domestic terrainSQ(®00 t, in 2005) is gradually lessening
and these trends will be continued in spite of sorae technologies for increasing exploitation
degree of existing drills and possible new onesweéi@r, there are realistic possibilities for a
significantly larger engagement at the internatisasearch and production projects under concession
contracts at prospective terrains and by deployiegy technologies which are aimed at complete
exhaustion of drills. The internal program of thé&SNthe Oil Industry of Serbia) accounts for the
production of almost 1 800 000 t/a in 2015 by dgig this idea. This program will be innovated
with the majority owner “GASPROM-NEFT".

The domestic production of natural gas has beagnant for several years at around
200.000.000 g¥/a, although internal plans of the NIS anticipagnificant growth in the course of
2008 at around 333.000.00Q%a (not reached) and reaching the figure of arot@%000.000 gia
in 2015.This plan will be revised by the new majority owi&ASPROM-NEFT". However, no
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matter whether these plans are realistic or na&, dbnsumption of natural gas will be relied on
imports.

816.In case of new and renewable energy sources, thatggt resource concerns wastes
generated by farming and forestry. According tesemng already prepared studies and available data
which are kept by the Provincial Secretariat foefy and Mineral Resources, the energy potential
varies around 20.500 TJ/a (~0,50 mtoe/a) whichesgnts about 11% of the Vojvodina’s needs
reduced to the primary form of energy. For the tlméng, there is no organized utilization of theses
resources to the sufficient extent.

Realistically possible organized production of bioga large animal farms is around 7 million
m®a (around 160 TJ/a ~ 0,004 mtoe/a). Although itiisegligible source, it is very important
ecologically and for organic production of fertdiz. There are no estimates of possibilities fer th
production of this energy carrier from wastewatefs municipal sewerage systems and food
processing industry where considerably larger dtiastcan be expected. Primary energy of
municipal, medical and industrial wastes in Vojuyaihas been rather reliably estimated to around
6,65 TJ/a ~ 160 ktoe/a, and although energeticadiypletely marginal, it is ecologically very
important.

There are precisely defined resources in geothgumaér of around 85 MVVi.e., 750 GWh/a.
Presently, less than 15 GWh/a is used which isratd@% of one year's existing possibilities. The
main reason for poor utilization concerns inadegueansumers.

At the very beginning is the wind power exploitatiioday’s estimates suggest production of
around 450 GWh/a from 2011 or around 5% of the tsdeonsumption of electrical energy). Based
on realistic possibilities of the electrical enegygtem of Serbia to provide balance energy inrciae
support this type of power plants, it is estimateat there are possibilities for installing arouz&D
MW of these power plants at this moment.

Also, discussions related to the construction atilization of small hydropower plants have
only just started and the first estimates indithét in Vojvodina, it is at he level of around 99VG/a
(around 1% of present electrical energy consumption

In Vojvodina at this moment, it is very likely thédne most promising renewable energy source
is the production of biodiesel and ethanol. Thedlgisel factory has been completed in Sid with the
capacity of 100 000 t/a. The profitability of thisoduction may lead to the much more cost effective
use of land and its large scale cultivation. Th& shithe factory in Sid to the production of etéilwil
instead of biodiesel indicates the lack of adequegelations.

817. The solar energy is not used at all except spoadidifor individual needs. With reference to
the level of radiation, the AP Vojvodina has poi&stlarger than Germany where there are 3.9 GW
in photovoltaic (FN) panels currently installed foe production of electrical energy. The high @ric
of equipment and installation and small unit powerke energy from these sources still much more
expensive higher than even European price of @attenergy and therefore, without substantial
stimulations from the Government, these sourcesatreery likely to be used. The problem concerns
large surface which should be taken (covered)Herinstallation of FN panels and there are realisti
opportunities for their placement on roofs or otharfaces of buildings in towns and settlementg Th
potentials of solar radiation vary on the averageiad 5,5 kWh/fiday with large annual variations
(1,6 kWh/nf/day — 8 kWh/rfiday). The conversion into electrical energy in F&hels may generate
around 1130 kWh/a from 1 kWp FN panels which regjeiccupying around 6 Ttin Germany under
the same conditions, 935 kWh/a are generated)cé\waring annul consumption of one household in
the AP Vojvodina, it is necessary to have arourl8Vp FN panela (or 30-35%moofs) [72], thus
the potentials can be estimated to around 565 G\(ifdaly 10% of households build in FN panels).
This is substantial potential (6,8% of the todagtgisumption of electrical energy) and conditions
should be created for its deployment.

818. Vojvodina has 3 thermal power — heating plants TT®-with total nominal electric power
of 405,50 MW and total heat power of around 500 Mifhe available capacities were used around
6000 h/a (electrical) and 4000 h/a (heat) woulshdfarm one part of expensive primary energy
(around 0,60 mtoe/a). However, due to high produactosts of electrical energy in these power
plants, the capacities are mostly used for peakymtion (356,45 in 2005 and 138,50 G¥¢hin
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2006), which is less than 15% of technical possigsl with above mentioned higher exploitation of
available capacities.

819. In many thermal power plants and in larger boileudes, part of primary energy (natural
gas, heavy oil and fuel oil around 0.1450 mtoeframsformed into heat energy, and out of totally
produced heat energy 93% are used for large scakumption.

§20. Former investigations have shown that there areomppities for using hydropower
potentials of the Danube (Hydropower Plant (HE) N®ad, with the power of 130 — 210 MW, and
average annual consumption of 985 — 1500 GWh) anideoSava ( HP Obrez, with the power of 70
MW, and average annual consumption of 440 GWh).

3.3Technical and Technological Basis

§21. Present technical conditions in 3 cogenerationtplanthe AP Vojvodina are presented in
the Table 3.4.

Table 3.4: Basic Indicators of Conditions in Cogextem Plants PD “Panonske TE-TO”
("Panonian Thermal Power — District Heating Plants”)

ThermalPower Plan| Number Power Nominal Utilized until Average
— District Heating . Turbo R Staring Year Service Life Efficiency
Plant Blocks Boilers | 5 onerator MW, — MW, - t/h [l 31.12.2005 antil 2005
TE-TONS 2 3 2 245-332-320 1981/84 200 000 30,4% 59%
TE-TO ZR 1 2 1 120-140-310 1989 200 000 8,1% ~ 48%
TE-TO SM 1 4 1 32- 40- 200 1979 200 000 56,0%(1) 58%(2)

Note: (1) Only turbo generator: (2) Efficiency déetric power generation ~ 21.3%

§22. Taking into consideration the fuel (natural gas aedvy oil) all 3 plants are conceptually
obsolete. On these grounds, it will be necessargaimbine steam-gas plants with the primary
function of electrical energy production with higlectrical efficiency exceeding 55%. This change is
imposed by very uneven demand for technologicarmstand particularly drastically varying demand
for heating. Otherwise, mainly due to the priceselgfctrical and heat energy, these facilities will
become practically out of use, and the option @frtiprivatization should be seriously taken into
considerations. However, technical condition andilability of plants are still at a fairly good lel
(and on these grounds they are engaged within R dystem

§23. In 17 thermal power plants (+3 as peak capacitemected with TE-TO) there are around
50 hot water and several steam boilers in Vojvodiith the total capacity for heating of 956 MW
and over 60 MW for hot sanitary water. In addittorthat, there is a capacity of over 150 MW of heat
power in a large number of hot water boilers (®@iunits). Technical conditions of boiler plants ca
be appraised in two ways: a) large plants are mainsatisfactory or good condition and their small
part is worn out; b) smaller plants and particyldrbt water boilers are mostly worn out and must be
replaced or the system of heating should be coelglehanged.

§24. District Heating Plants in Zrenjanin and Sremskatrdica have started to prepare
necessary investment-technical documentation ®ictmstruction of their own production capacities
as heat energy which they have so far purchased the public enterprise "Panonian Power Plants"
is very expensive for their conditions. The estidadverall investment is 4,50 million € (2x35 MW —
Zrenjanin and 1x35 MW — Mitrovica). The fact is thhere is no cooperation and agreement at the
relation district heating plants and "Panonian &oRlants". The changed concept of supplying these
cities with heat energy should be coordinated fith Electricity Industry of Serbia (EPS), public
enterprise “Panonian Power Plants™, local selfgmmance and local heat energy distributors.

§25. In 132 factories in Vojvodina there are 312 boilem®stly steam ones. On the basis of the
available sample consisting of 36 (11.5%) boilergerage technical data are obtained: heat power
19,5 t/h ~ 13,2 MW, age 29 years, unusable ~ 258&rspin use 234 boilers (75%) with unknown
synchronization and percentage of used capacifiegthe number of 234 boilers, it is necessary to
add up 19 boilers (150 MW) in 8 health institutions

§26. In eight municipal district heating plants in Voflioa, initiatives are launched to install
combined burners fired by heavy oil and gas andotwstruct tanks. This investment is estimated to
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6,50 million €. It seems that that the problemafesnatural gas supply of those district heatiremid
which use this fuel has become more easily resadved since the gas storage has been completed..

827. For quite some time, activities related to the tresion of a source of electrical and heat
energy (combined steam — gas plant) importantHerAP Vojvodina have been started and stopped
several times without any results. Such a plantilshbe given the highest priority. The preparatién
tender procedure (the EPS and the City of Novi Sad)nderway for the selection of a strategic
partner of a new gas-steam plant with electricalgroof 480 MW and heat power of 300 MW in the
TE-TO Novi Sad.

3.4Economic and Financial Potentials and Human Resouss

§28. The successful realization of the Strategy Implemtéon Program is conditioned by proper
and directional utilization of available financipbtentials on which it is necessary to insist. The
construction of capital investment objects requingdization of the National Investment Fund,
international investment institutions and inclusiminconcession arrangements. The improvement of
technological and operational performances of gndagilities should be mostly relied on own
funding sources. For increasing energy efficienuoy atilization of renewable energy sources, it will
be necessary to ensure initial, stimulating furrdsnfthe government’s sources of revenues through
special funds including other domestic and intéamal earmarked funds, loans and own funds of
beneficiaries.

There are many workers and experts in existingtplenthe energy sector who are solidly trained
for running the existing plants. But, since allndaare based on the introduction of new and modern
technologies, it will be necessary to innovate kieolge of all expert at all levels.

Curriculums for high education have been launchethénarea of energy management, energy
efficiency and renewable energy sources. Theyemidure human resources capable of improving and
applying measures envisaged in the energy policy.

A significant number oEnergy efficiency projects and renewable energycasuin the public
and private sectors have been implemented withagsistance of the Provincial Secretariat for
Energy and Mineral Resources. Some of projectseénetiergy field have been launched and many
have been implemented by means of proceeds ofrthvnial Fund for Capital Investments.

3.5Section Three Conclusions

§29. By comparing present energy balance indicatorsraidators from two years ago, it can be
said that there are no large deviations. It is obwithat the proportion of renewable energy sources
the energy balance has been changed. The reagendempletion of plants which use biomass.

It is important to indicate that privatization dfet Oil Industry of Serbia (NIS) has recently been
performed and that the construction of the gaslipgpe&outh Flow partially passing through the AP
Vojvodina has been announced. Also, discussions baen renewed related to possibilities, needs
and potential sites of nuclear power plants.

The energy sector in Serbia is undoubtedly onb®htost important segments of the economy as
it participates with as much as 25% in the grosaehiic product of the country.

4. ECONOMIC DEVELOPMENT OF THE AP VOJVODINA

§30. The economy of the AP Vojvodina has a great chanckby means of the realization of the
Energy Strategy Implementation Program, its devalamt can be directed towards the new approach
to production based on knowledge, high technoldgiokutions, information-communication inputs,
infrastructure and services. In all this, the rofehe State, and therefore, Provincial authoritiss
very important. The authorities should establidicieht legal and regulatory environment and after
that withdraw from direct interventions in the eoory thus making equilibrium between market
institutions and interventions for the purpose afanplishing development objectives.
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§31. Realization of the energy development priorities| 2812 leads not only to the stability in
the energy sphere but also contributes to the lestakent of overall stability and sustainable and
stable economic development. This also requiresfofiewing conditions: restructuring energy
system, reforming energy market, attracting freeestment capital into the energy sphere and
providing long term regulatory guarantees for tim@lementation of expected benefits. This will also
improve key macro-economic indicators and primaghpwth of employment, investments and
services and also entrepreneurs’ initiatives.

§32. Accession to the European Union is a strategic godl therefore targeting factor of the
economic development of Vojvodina. The proposedorjiiés in the energy development of
Vojvodina until 2012 are in all their segments imel with well established development directions
and EU interventions and therefore, their impleratob and conformity to fundamentals of
Economic Development of Vojvodina represent alsadditional impulse to the realization of this
objective.

5. ENERGY DEVELOPMENT PRIORITIES UNTIL 2012

833. The Strategy defines five basic priorities in theergy development. The first realization
period through the Energy Development Strategy émgntation Program at the Territory of the AP
Vojvodina until 2012 encompasses the activitieshinit improvement of technological and
operational performances of energy facilities, éase of energy efficiency and the establishment of
the Energy Efficiency Fund, utilization of renewal@nergy sources and the construction of new and
capital intensive energy capacities.

5.1 Improvement of Technological and Operational Perfomances of
Energy Facilities

834. In the gas pipeline system of the AP Vojvodina, thkkowing problems are particularly
present: age of the gas pipeline system, inadequratensufficient maintenance of the system as a
consequence of political and economic circumstaaftes nineties of the last century and instability
of the gas pipeline operations under variable piress

835. The reason for insufficient utilization of existipgoduction capacities for cogeneration in
Vojvodina are unrealistic parity of energy pricekihg into consideration parameters of modern
plants, unsatisfactory energy efficiency of therp@aver plants.

When we talk about parity of prices, i.e., the @i electricity and natural gas, most frequently
used in meeting heating demand in Vojvodina fror@12@ 2006, varied in the range from 1:1 to
1,6:1 which is far the lowest in relation to otli&rropean countries in which this relation is steyti
from 3,5:1 and higher. At the same time, the po€energy from coal, which is used in thermal
power plants, is 7-9 times lower than the priceeinérgy from natural gas and heavy oil. Since the
facilities of Panonian Power Plants use natural@aBeavy oil under conditions of such parity of
prices, the electrical energy produced in thentlierEPS is too expensive and this is the reason why
operations of these power plants have been redogathimum.

The age of these plants is from 17 to 27 yearsy Were built according to the technology
prevailing in the eighties but there were no subset modernizations of their energy efficiency. In
addition to that, economic circumstances which haffected the whole country and reduced the
volume of economic activities have caused first dgraded growth and then the abrupt fall primarily
of heating consumers in industry, which is a deeisieason for current unsatisfactory energy
efficiency of all three district heating and thetnp@wer plants as they operate primarily in the
condensation regime for which they have not, in, faeen designed.

It is important to have harmonization of price mtwhich can to a certain extent improve cost
effectiveness of these plants. This should alscab@ompanied by certain investments in their
reconstruction. The final solution may involve omiytension/building of modern combined steam-
gas plants of larger power.
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§36. Consideration of existing conditions of electricerismissions systems calls for natural
needs of continuation of technological modernizatmf existing facilities in order to improve
operating performances and reliability of elecirix@ergy objectsvhich is presentlgatisfactory.

837. The first problems relevant to interconnecting agiens of the electric energy system are
noticed in the direction towards Romania (at the rdgdwer Plant (HEPerdap), due to the surplus
electric energy in the Romanian EES and towards @rahte to the deficiency of power in the
Croatian EES. By the construction of the TS Sombat B, expected to increase the reliability of
supply in the so called Sombor loop. The similatgpem still exists in the so called South Banat loop
which has also been designated as priority in ta@dmission Development Strategy of the Company
Distribution Grid of Serbia (Elektromreza SrbijEMS).

The development of the power transmission grichefAP Vojvodina is conditioned not only by
the need to modernize the existing transmissioaatips and revitalize electrical energy facilitias
exploitation but also by the needs of consumersardigg the power supply. According to the
forecasts until 2012, if realistic increase of &ieal energy prices does not occur, the peak paier
consumers in Vojvodina will grow to 1978 MW in rétan to 1477 MW in 2004, or around 3,87% per
annum with increased consumption of 1,3% per annBarallel with the development of the
transmission grid, it is necessary to capacitdtiiattions of the technical control system in limigh
the manner in which the future electrical energykaawill be organized.

§38. For the planning period from 2006 to 2012, it isicépated that there will be the growth of
electrical energy consumption of 8,2% and at theesthold of the transmission system, the
consumption of 9422 GWh is planned. At the sameetiih is planned to have stagnation of
consumption in households and to reduce lossekecifieal energy in transmission and distribution.
In relation to 2004, this implies overall growth 143,4% or at the average annual rate of 1,73%. This
growth must be accompanied by corresponding inverstsnin the reconstruction and building of:
electrical energy objects (EEO), power lines of med voltage (MV), low voltage grid (LV),
modernization of distribution systems and purchasd installation of gauges. Modernization of
distribution systems is reflected primarily in tlapplication of distribution management system
(DMS), in the construction of the transport optitdecommunication system and digital distribution,
further development of the Distribution Managem&gystem and reduction of losses particularly
increased in the last two years to as much as 20%.also necessary to replace existing around
850000 electricity gauges located at consumers ehighal ones having options for remote reading,
control and turn off.

5.2 Increase of Energy Efficiency and Energy Efficiencyrund

§39. The first group of priority programs for increasiegergy efficiency includes:
a) For all sectors:

- Introduction of compulsory existence of energy nggamaent for all energy users
whose totally installed design power exceeds 1 MW dll types of energy carriers
and energy),

Raising total awareness regarding the need to wesgyemtionally,
Reduction of commercial losses in the power distidbusystem, and
- Recompense reactive power and energy in the difbibaystem.

b) For the sector of industry:
Reduction of specific consumption of energy carrignsl energy by 15% in the
period until 2010 and by 25% in the period unti280(for all types of energy
carriers and energy),
Maximum stimulations for the utilization of renevialenergy sources,

c) For the sector of building construction:
Transfer from heating based on electrical energgotae other types of energy,
District heating systems for settlements. The ntamts should be designed in such
a way to maximize the use of biomass,
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Replacement of electric bulbs in households andnkessi premises with “energy
saving light bulbs”,
Replacement of doors and windows with new betteuléted ones (PVC and the
like)
Adoption of new regulations regarding outside desemperatures,
Consistent application of JUS U J5.600 from 1984, an
Transfer from lump sum payment to the computatibrnenting costs based on
measured consumption of heat energy,

d) For the sector of transportation:
Definition, determination and adoption of the natibstrategy for the development
of transpiration systems,
Coordination and harmonization of regulations in Republic of Serbia with the
regulations in the EU, and
Renewal of motor pools in all sectors.

840. The second group of priority programs for incregsnergy efficiency includes:

a) For all sectors:
Creation of favorable environment for the utilizatioof modern energy
technologies and their utilization.

b) For the sector of building construction:

- Establishment of the stimulating fund for the imgrment of thermal protection of
existing residential buildings which are heatedimans of district heating systems
and centralized heating connected to natural gasieated by electrical energy,
Adoption of regulations relevant to compulsory ghtion to obtain building energy
efficiency certificate for developers of new andnans of existing buildings, and
Introduction of an obligation to supply hot sanjtawater from sub-stations or
boiler houses to newly constructed buildings whigh be heated by means of
district heating systems.

841. Large losses, irrational use of energy and worsepedific indicators of energy efficiency
in our industry and other sectors, as well as théaus lag behind countries members of the EU and
countries in the surroundings relevant to energlycators, impose the need to undertake systematic
actions and incentives for setting up new standardsis field. The most important condition foreth
success of these actions is the existence of avatioiy fund, stimulating and repressive measures fo
buyers of energy carriers and energy and priméoilyindustry, public and communal activities and
dominant consumers of final energy.

5.3 Utilization of Renewable Energy Sources

§42. Utilization of remains of farming and forestry pradion for energy purposes can be used
both for meeting energy needs and as an importaniner of deploying such wastes. Taking into
considerations intension in the world and EU irs thiea, available quantities of biomass in the AP
Vojvodina and objective benefits of this potenfad energy purposes, the competent authorities of
the provincial government (primarily the Executi@euncil, Provincial Secretariat for Energy and
Mineral Resources, Provincial Secretariat for Adtime, Forestry and Water Management,
Provincial Secretariat for Economy, Provincial ®tariat for Science and Technological
Development) should certainly in their respectioendins coordinate the action and make utilization
of biomass in the AP Vojvodina become fully affirdni@ the period until 2012.

This implies building and adoption of a long terdamp which will involve: education and
promotion, construction of demonstration plantdec®n and favoring highly energy efficient
equipment, research and affirmation of biomascégeneration, subsidies and provision of loans for
the implementation of projects fulfilling the edliahed criteria and a variety of other program
activities.

It will be also necessary to stimulate cultivatioh energy plants at formerly untilled and
desolate areas.
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§43. Bio-fuels along with the biomass are certainly theond largest potential relevant to overall
significance in the utilization of renewable sowod energy in the AP Vojvodina and affirmation of
their use should be prioritized. Here, it is priftyameant the production of biodiesel, bioethanol,
biogas, briquette and pellets from biomass.

844. Geothermal potential in the AP Vojvodina is notgubut it is attractive and suitable for
small users and because of that it should haveerded position in local energy balances.

§45. Solar energy has a high potential both for producif electricity (FN panels) and heat
energy. If only a fraction of possibilities (565 @Y or 6,8% of today's electrical energy
consumption) were used, substantial quantitiemefgy could be obtained. The problem is still ia th
economic sphere because of relatively high initrelestments and relatively small production
capacities. Therefore, this type of energy will &&min the background for massive utilization. This
however, does not mean that it should not be reBedr progress in this area followed and solar
energy deployed at the moment when justified needar and level of prices become acceptable.

846. The potential of biogasa is insignificant. Its uie connected with relatively high
investments. The construction and utilization ddrge number of these plants is not realistic i th
AP Vojvodina at this moment. .

The real reason for using biogas should be somgtite need to combust these gases as their
role in generating greenhouse effects is largea Asle, the aspect of environment protection is the
main trigger for constructing plants which use bi®dor energy purposes. The potential of municipal
and other wastes in the AP Vojvodina is also inficant but, as in the case of biogas, althouglse¢he
solutions are expensive, environmental reasongaradipplying such technologies

847.Until 2012, it is planned to construct wind generatwith the total power of 250 MW and
annual production of around 450 GWh/a (about 5,7% ® today’s electrical energy consumption).
Based on formerly prepared studies in the regiorsoath and southeast Banat, the annual average
wind velocity at the height of 100 m is 5 - 6 nils,, over 6 m/s, whereas in the remaining parts of
Vojvodina, this speed varies from 4,5 — 5 m/s. g height of 200 m, almost 35% of the territory of
Vojvodina (southeast) has average wind velocityeeding 6 m/s, whereas the remaining parts have
velocities of 5 - 6 m/s. These potentials fall e tlass 3 (yellow color in the EU classificatioithw
the 1-5 color code), and can be assessed as guobstdstial) thus, providing grounds for more
intensive construction of wind generators. The éstelopment in the industry of wind power plants
in Europe, where capacities of around 66 GW arwliesl (end of 2008), growth of power for unit
wind turbine (2 MW, with projections up to 10 MWhdithe existing manufacturing for some parts of
these power plants in the AP Vojvodina provide gadsifor their construction. The problems still
concern relatively high initial investments (arouhdil. € / 1 MW with a falling trend to 0,8 mil. €
1 MW), i.e., high production price of electricalezgy in relation to the price from conventional
power plants in Serbia. Therefore, there shoulgd@rnment stimulating measures for its utilization
The limiting factor is related to the capacitiedtud Electricity Industry of Serbia (EPS) to prawisb
called balance energy for already planned capagitiel much higher price of this type of energy.

848. Increasing the share of small hydropower plantghia overall production of electrical
energy is a general preference of the world’s en@alicy and professional public and it has an
important position in energy plans of all progresstconomies. The EU gives special importance to
this potential.

It is necessary to establish overall technicallgdlis potential and proceed with the construction
hydro power plants for deploying economically atlble potential at this moment. The remaining
potential should be protected against unplannedstogetion which can make it worthless as
economically utilizable category varies in time.

The largest potential of the hydro system the Danuffisa — Danube, where small hydropower
plants will be built within the existing sluices@luding also the dam on the Tisa) as there aeadyr
constructed steps. The primary functions of thertngystem would still be the priority but “forced”
operations could be applied for the purpose ofgasing hydro-energy potential.

According to surveys up to now, it will be possilideconstruct 13 hydropower plants with the
aggregate power of 20,2 MW and annual average ptmauof 90,7 GWh (about 1,2 % of the
today’s consumption of electrical energy).
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The use of hydro energy potentials will generateeptenefits such as increased flow in the
canal network (important from the aspect of enuinent protection) and dual function of some hydro
power plants (pumps- turbines).

The potential at the rivers Kara$ and Nera is entichlthough small. At the Kara$, there are
three water steps which can be reconstructed amdewhwill be possible to construct turbines.sit i
estimated that the aggregate power of three hyowepplants will be 0,65 MW with average annual
production of 3.2 GWh. The two downstream hydro poplants will be used in the future as pumps
for reverse water supply from the canal DTD andlier purpose of irrigation. .

At the Nera, it is anticipated to reconstruct aivdgion canal and construct four hydropower
plants (general design has just been completett) aggregate power of 1,2 MW and average annual
production of 4,66 GWh. The derivation canal canused for discharging rainfall waters and for
water supply for irrigation purposes.

849.In Vojvodina, there are 22 accumulations (10 atSkauGora, 10 at Telka and 2 at the
slopes of Vr8&i breg) constructed for the purpose of regulativeger regime. It is estimated that at
least at the half of these accumulations, it wél ¢ost effective to built mini hydro power plants.
Although the potential is not great, the constarctvill be very cheap as the turbines will be iteer
in the existing pipe foundation outlets.

5.4 Building New and Capital Intensive Energy Capacitis

8§50. Further development of the Republic’'s unique gadesysat the territory of the AP
Vojvodina anticipates the increase of existing $port capacities from 6.100.000.000° ro
6.800.000.000 fhper year by building the sections: #g — Gospdinci, Gospdinci - Sombor -
Apatin, Gospdinci — Batka Palanka — OdZaci, Gospioci — Banatski Dvor (bidirectional), Ada —
Backa Topola, Tilva - Bela Crkva, Gosgiaci — Be@in, Horgo$ — Subotica, Bej - Novi B&ej,
Backa Palanka — Sid in the total length of around K20

851. The constriction of the underground storage for igasqually needed from the aspect of
more favorable terms and conditions for contractiledivery of natural gas from Russia due to
extremely variable consumption per seasons andysafed reliability of supply to buyers. The
construction is underway. The final capacity of sterage will be 850.000.000°*nwhich is around
25% of annual consumption in the Republic

§52. Extremely unreasonable and in various respectsetang road transport of oil derivatives
in our country with around 70% share is dominand &r many reasons should be replaced by
pipeline transportation as an imperative. In thespect, it is necessary to construct the produoet li
which will connect oil refineries in Novi Sad andrevo a priority until 2011. This product line will
enable the exchange of semi finished products lestveo refineries and transport of motor fuels
from one region to the other.

§53. In addition to the connection between two refingrieis also necessary to build branches of
the product line Novi Sad — Sombor, Pawvo — Belgrade and P&wvo — Smederevo as the second
priority. The first branch will enable the estahlisent of a distribution centre in Sombor for the
northwest region of Vojvodina and export to easfmarts of Croatia. The remaining two branches are
intended for the supply of Belgrade and northeasisaof central Serbia, i.e., central and southi&erb
with the branch extension towards PriStina. The stroction of the product line should be
accompanied by the construction of terminals in iNgad, Sombor and P&wvo with 4x5000 rhof
storage area each.

854. The construction of the Pan-European pipeline tiinoaur territories is strategically very
important for various reasons. By entering into teuritory at Bela Crkva and by expansion along the
Deliblat sand pit and further on parallel with tAdriatic pipeline through our country up to Sotina,
the length of the route will be around 195 km. Till: provide for the other independent directioin
oil supply for our refineries and terminate monagtad supply through Croatia, transportation costs
will be significantly reduced (around 40% in retetito current costs), additional income will be
generated by transit transport of oil through oourtry, increase deployment of our engineering ,
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civil engineering and installation operative unitsturn confidence in the stability of the couniry
giving political and economical signals to potehfilmeign investors.

855. The development of the pipeline should be accongghtiy the construction of new
reservoir capacities 2x10 00C at the terminal in Novi Sad and 2x15 00dimParéevo.

856. According to the Dynamic Economic Development (DED}ally expected needs of the
Republic of Serbia in 2012 will be 4.300.000 t dfamid 3.495.000.000 frof natural gas which in
relation to 2003 represents an increase of 14%ifand 50,5% for natural gas. The existing refatio
between domestic production and oil imports hashnb@estly stable since 1990 up to now and
amounts to around 23% towards 77% for oil and apprately 25% towards 75% for natural gas at
the level of the whole country. This has been irficed by the reduced consumption caused by the
decline of economic activities and concurrent deseeof domestic production. These relations are
somewhat different for the territory of the AP Vogina (see the Figure 2 and 87).

857. The Strategy anticipates reducing the country'mmek on imports. This is possible in two
ways: by technical modernization of exploitatiompasities in order to increase the production at the
existing drills and by new research activities lie tcountry and abroad (primarily in Russian and
Kazakhstan). Until 2012, this will enable the acptishment of the relation between domestic
production and imports at the level of the wholeiroy in the proportion of approximately 34%
towards 66% for oil and around 14% towards 86%nftural gas. In all this, a significant role wié b
given to concessionary researches abroad whichcemenon practice of all countries and companies
in the world and even in our closest neighboringnides (ltaly, Austria, Hungary and Croatia). Such
a strategy must be imposed to the domestic oil emypSuch a strategy should be imposed to the
domestic oil company, as well. Behind that, thereutth be not only the company’s expertise and
technical capacities but also the Government aacctimpetent Ministry. Taking into considerations
the new circumstances which have arisen after éee &f the majority part of the NIS, it will be
necessary to harmonize the Strategy with the neyoritya owner “GASPROM-NEFT” for the
purpose of providing the reduction of imports dejmce.

858. In order to upgrade the quality of crude oil praieg, reach fuel quality according to
standards of the European market and attain theagimg level of environment protection, it is
necessary to modernize refinery capacitisisthe beginning of 2009, the NIS announced thst fir
tenders for buying equipment aimed at the impleatért of the program for technical modernization
and reconstruction of the processing complex ie Viith the purchase and sale agreement relevant to
51 percent of stocks of the NIS to “GASPROM-NEFT".

§59. It is planned to continue works on tReoduction Line System though Serbiaand to build
thePan-European PipelineThere are two possible variants:

Variant “A* (000 n7)
Terminal Until 2012 Until 2020 Until 2026
1. SOMBOR B 2x5 B - B -
D 2x5+1x3 D 1x3 D
2. NOVI SAD B 2x5 B - B -
D 2x5+1x3 D 1x3 D 1x3
3. BELGRADE B 2x10 B - B 1x5
D 2x10 D 2x5 D -
4. SMEDEREVO B 2x3 B B 1x3
D 2x5 D - D 1x5
5. JAGODINA B 3x5 B 1x3 B -
D 2x10 D 1x5 D 1x5
6. NIS B 2x10+1%x3 | B 1x5 B 1x5
D 2x10 D 1x5 D 1x3
Variant “ B” (000 nd)
Terminal Until 2012 Until 2020 Until 2026
1. SOMBOR B 2x5 B - B -
D 2x5+1x3 D 1x3 D
2. NOVI SAD - -
3. BELGRADE - -
4. SMEDEREVO B - B B
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D 1x3 D - D 1x5
5. JAGODINA B 2x5 B 1x3 B -

D 2x5+1x3 D 1x5 D 1x5
6. NIS B 2x 10 B 1x5 B 1x5

D 2x5 D 1x5 D 1x3

In the General Design, the value of the produdiioe system is estimated to:

1. 163.783,3 million € for variant “A” and

2. 143.543,2 million € for variant “B”.

Underway is the preparation of the general desigiplement and preliminary feasibility study
with the tank at the Pa&avo terminal as well (only two main pumps were plkeoh and total
infrastructure control).

For the whole system of product lines, the PlaBmécial Purpose Areas is underway, which
although delayed enables planning grounds for prajeplementation.

SRR, e s Sl o X ‘.3&%**?1—7,»,&( TN 2 Y
5.1: Route of the Product Line System thiho8grbia
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Figure

860. The Pan-European pipeline will connect the Black &ad (Constance in Romania and
OmiSalj at Krk). In April 2007, the Ministry Declation was sighed by five countries involved in this
project and the EU's Commissioner for Energy as adement of previously ratified Protocol
accompanying the Framework Agreement INOGATE fag #stablishment of intergovernmental
system for the transportation of oil. In the secbatf of 2008, the companies in empowered by their
respective participating governments (JP TRANSNAHRPAblic Enterprise “TRANSNAFTA” on
behalf of Serbia, JANAF on behalf of Croatia CONPEirbehalf of Romania, etc.) established the
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company for the development of the Pan-Europeaslipg with the head office in London. The
company’s mandate is to establish contacts witemi@tl investors, financial institutions and paiiti
bodies for the purpose of investigating opportesitior privileged financing, obtaining loans under
favorable terms and conditions and subsidies.

So far, not a single valid technical document heenbprepared (in the sense of a law on
planning and construction) for the pipeline’s rotiteugh Serbia.

Figure 5.2: Planned Route of the Pan-European Figel

Long and painstaking negotiations are not at allsual in case of capital line infrastructural
facilities of international importance.

§61. For the Public Enterprise “TRANSNAFTA" to be abledarespond to the requirements of
its extending activities (storage of minimum conguuy/strategic) supplies of crude oil and oil
derivatives for the country’s demand, it will becassary that the Serbian Government transfer $o thi
company available tanks which are presently manageatie Republican Directorate for Commodity
reserves particularly at locations which are irselwicinity of the pipeline infrastructure or theure
system of product line. Perhaps one of the optaamsbe the use of the tanks of the Oil Industry of
Serbia (NIS) which will be in conformity with theui@lelines on determining obligations of the EU
member states to maintain minimum reserves of caildend/or oil derivatives where the process of
creating and maintaining strategic stocks of craifi@nd oil derivatives is implemented through the
cooperation between the state and economic subjects

According to the Guidelines on determining obligad of the EU member states to maintain
minimum reserves of crude oil and/or oil derivasithe process of creating and maintaining strategic
stocks of crude oil and oil derivatives is impletgehthrough the cooperation between the state and
economic subjects. At the terminal of the publidegorise “TRANSNAFTA” in Novi Sad, it is
planned to build at least two tanks of 10,000each for such purposes.

§62. Adaptation of the communication system is undervemyd the remote control and
supervision system at the route of the pipelinelbaube — Novi Sad - P&wo started by laying the
optical cable along the whole route in 2008. Itsnptetion is expected to be by the end of 2009,
together with the installation of active equipmdgtvitches, network conductors) will fulfill a
precondition for complete modernization of commatiian between facilities along the route and the
introduction of the integrated remote control angesvision system of all components of the
transport system thus enabling maximum utilizatibthe SCADA (‘SupervisoryControl And Data
Acquisition”) system. It will also be necessary ttapt supervision — control units at block stations
and station of cathode protection. The project ive® also the system of video surveillance and
introduction of the leak detection system.
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Figure 5.3: Route of the Pipeline the Danube ¢lgaNovo Selo - Novi Sad — R@&vo along which
an optical cable will be laid down

§63. Activities related to the provision of unobstructadd continuous operations and safe
performance of all components of the oil transggstem involve the following:

« Installation of mass flow meters for the purposecommercial measurements with one
commercial bridge meter at 8@ Novo Selo for the receipt of imported crudeasit the
other commercial bridge meter for the receipt ofndstic oil of the type “Kikinda” at the
Novi Sad terminal,

» Purchase and replacement of valves at block sttitumg the pipeline route,

* Upgrading, maintenance and overhaul of the system flbw measurement at the
measurement station R&wvo,

« Introduction of surveillance and management ofithele pipeline system from one centre,

«  Extension and modernization of system in the tamnsér station,

«  Overhaul of pump aggregates for crude oil transport

§64. On the rivers the Danube, upstream frberdap (in the Novi Sad Zone) and the Sava in the
Obrez Zone there is a hydropower potential whick stadied in the eighties of the last centuryst i
possible to build a hydro power plant at the Danwitk the capacity from 130 MW to 210 MW and
average annual production of 985 to 1500 GWh (déipgron the damming level). Out of the overall
production, Serbia will get from 67,5 to 62,5 % &hé remaining part will belong to Croatia and
Bosnia and Herzegovina. It is proposed to start with innovation of documentation (general and
preliminary design) with the completion of the gedalesign until the end of 2009 and preliminary
designs until 2015.

Innovation of the general design of the Hydro Powé&ant (HE) Novi Sad at the Danube is
necessary due to the need to reconsider the locafithe hydro power plant and the level of the
damming in the sense of its raising. Also, it Wil necessary to reconsider technical solutionthfor
protection of banks by deploying experiences ingtaection against damming in case of the Hydro
Power Planberdap.

Before the preparation of technical documentatigrhf@ro power plants at the Danube and the
Sava, it will be necessary to make contacts withmetent authorities in Croatia and Bosnia and
Herzegovina for the purpose of harmonizing the qples of distribution of the potential and
proportional participation in costs. .

865. The construction of potential cogeneration planith wvgas blocks and large power in the
industrial zones of primarily: Novi Sad, Zrenjarind Sremska Mitrovica, then Subotica, Sombor and
Partevo and even in other towns is strategically vempartant however, it must be based on actual
consumers of heat in order to fulfil criteria foneegy efficiency of consumers according to the
Directive 2004/8/EC EU [8]. This particularly refeis Novi Sad, Zrenjanin and Sremska Mitrovica
as the construction of new blocks on the basisrefgnt demand for generated heat is not sufficient
even for existing plants and it will cause latee@gtions with unacceptably low degree of explaitati
which will in turn take the plant into economicaliypfavorable position. This is especially related t
the present price parity of basic energy carriers.
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866. The Agreement on the construction of the transit gipeline “South Stream” was signed
between the OAO “Gasprom” and the Public EnterptBbijagas” in Sochi, Russia on "13ay
2009. The construction of the gas line “South Strefor alternative supply of Russian gas to the
countries of Southeast and Western Europe will ngdbia an important node of the gas market in
the region and in Europe.

The importance of the “South Stream” gas line tmiction is reflected in the following:
provision of the alternative route for supplying Ras gas to Europe, better development
opportunities for countries in the Southeast Eurapdeast developed and isolated gas market in
relation to the surroundings, where Serbia will payimportant role, Better stability of supply and
further development of the gas system in Serbi@réonnection and diversification regarding gas
systems of neighboring countries, possibilitiesdewvelopment and implementation of strategic joint
ventures in the region, provision of better mart@hditions and more competitive prices of natural
gas, positive impact on the overall economy of Berb

The envisaged execution of the Agreement imptiempletion and putting into operation of the
gas line “South Stream” is planned for the end @f%, there is an important fact that all countries
within the route of the “South Stream” have sigtieel Agreement, the investment value for the gas
line “South Stream” is 20 billion US$, total lengii the gas line “South Stream” is around 3000
kilometers, total capacity of the gas line “Southe8m” is anticipated at 31- 67 billion 3, the
completion of the feasibility study for the whoteute of the gas line “South Stream” is envisaged fo
the first half of 2010, the establishment of jihiat Serbian — Russian company is anticipated By th
end of June 2009 with the head office in Switzat|ahe joint company will be 51% of the stake by
the Russian side, that is by the OAO “Gasprom”. @8&o of the stake by the Serbian side, thatis JP
"Srbijagas”, the joint company will prepare the Simlity study for the portion of the route through
Serbia until September 2009 and lay down the rofitee gas line through the territory of Serbia.

Realization of the part of the route of the gas liBouth Stream” through Serbia implies the
following: the length of the route through the Relmbf Serbia is about 450 kilometers of which 50
% will go through the territory of Vojvodina, thagline capacities reserved for consumers in Serbia
will be 4.4 billion n¥/a.

A Y B

Figure 5.4: The Gas Line Route through Serbia
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Planned connections with the gas line “South Stfeara: the Node (GR) Gospdinci with the
capacity of 2.2 billion rffa and the Node (GB Parain with the capacity of 2.2 billion ¥fa.

Possible inlets from Bulgaria with routes up to Nedle GR® Gospadtinci are:

- VrskaCuka, Zajegar, Parain, Smederevo, P&avo, Gospdinci

- Dimitrovgrad, Pirot, Ni§, Patin, Smederevo, P&avo, Gospdinci

- Knjazevac, Boljevac. Patim, Smederevo, P&avo, Gospdinci

Possible outlets towards Hungary are:
- Betej, Senta, Kanjiza, Horgo$
- Srbobran, Vrbas, Kula, Crvenka, Sombor¢iBdreg

6. PROPOSAL OF MEASURES FOR PROGRAM
IMPLEMENTATION, ASSESSMENT OF NECESSARY
FUNDS AND FINANCIAL STRUCTURE

867. One of alternatives for the utilizing energy potaistof coal from Kovin is to construct the
thermal power plant with the total electrical capaof up to 800 MW. The implementation of this
project is not realistic for the period up to 20N&ither national nor provincial strategies haverbe
defined in that respect and this period shoulddseldor these purposes.

Drafting of the strategy can be realistically agk in the period by the end of 2010. This
requires coordinated action of all energy subjéoi:m competent national ones to provincial andlloca
authorities, manufacturers, distributors and buyeenergy and energy carriers. The construction
itself could start by the end of 2012 and the itwesit would be about € 615 million.

§68. There is a reliable estimate of investments inrithisted minimum production of electrical
(around 770 GWh/a) and cogeneration heat energ§0(dWVh/a) and they are about € 95 million.
For the variant with maximum cogeneration (arou@d3® GWh/a) and simultaneous generation of
electricity of around 1880 GWh/a, it will be necagsto invest about € 236 million. Both ideas are
based on the use of natural gas with overall efficy exceeding 85% and financially they are
attainable for present and possible beneficialgh respect to the higher power variant, the
Electricity Industry of Serbia (EPS) would join abdth variants resolve majority of energy problems
in industry.

6.1 Upgrading Technological and Operational Performance of
Energy Facilities

§69. Noticed problems of the gas line system will berowee by the revitalization of the overall
gas line system and by modernization of the corggstem. It is estimated that this investment
requires € 5 million, which should be provided froown resources of the Public Enterprise
“Srbijagas”, loans and funds of the Republic of &erb

§70. The Strategy envisages further expansion of gasucoption particularly among small scale
consumers by the construction of gas distributietworks. According to the plan for the territory of
the whole Republic, for the construction of thiswak and household measuring sets, the amount of
€ 140 million will be allocated until 2012 from tifiends of the Public Enterprise “Srbijagas” and the
funds of the National Investment Plan. Herebys émvisaged to supply gas to 140.000 households in
the AP Vojvodina.

871. The Vojvodina’s part of the EPS (Panonian PowentB)adeals with an investment plan in 3
stages: (1) revitalization of existing TE-TO (€ 33xillion), (2) Expansion of existing gas plants (€
170 million) and construction at 5 new locationghwihe overall capacity of around 315 M€
157,5 million) and (3) environment protection (& hillion ). All three stages (€ 360.8 million) are
not sufficiently studied and their outcome is vangertain.

The EPS and the City of Novi Sad are planning tadauan international tender, after they have
established mutual company, for attracting stratg@irtners for the construction of the new gas-
steam plant with 480 electrical and 300 heat poivetal investments for the construction of the new
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block for the TE-TO Novi Sad are estimated to méman € 200 million. Launching of the
international tender is expected by the end of Saper 2009.

Perhaps the revitalization of the TE-TO Novi Sadwti be postponed as far as possible and
study an option of a concessionary offer to thesodium of a dozen western European banks and
companies (approximately € 550 million), which imegl the reconstruction of the refinery and the
TE-TO itself with 75% ownership for the period d§-30 years and obligatory export of electrical
energy while still expensive for our market. Thenigr procedure should be conducted for the
location in Patkevo. The remaining investment plan should be coetpaith a more comprehensive
option relevant to distributed cogeneration and enakdecision on the basis of what is more
favorable.

The revitalization and modernization of the cogatien plant of the TE-TO Sremska Mitrovica
should be coordinated with the transition procds8vatroz” and the Sugar Factory as key users of
heat energy generated there. The expected leusledtments is € 8 million.

For the implementation of other programs, it widl becessary to use regular funds of the EPS
intended for maintenance of plants while the carsion of the gas plant requires the participatbn
a strategic partner with an investment capitalrotiad € 100 million.

§72.The investments in the development of the transamseetwork and telecommunication
systems amount to around € 70 million. The majot {gaanticipated for new long distance power
lines amounting to € 32,4 million (Su-So, So-SM;imgarian border, direction towards Romania),
new transformer stations amounting to € 20,84 aml(TS So 3, TS NS 3, TS Sb) and replacement of
existing equipment for telecommunication systemisregjuire around € 1.6 million.

§73.The Program from the Table 6.1, some 68% of allegtments, envisages for the
transmission network 400 kV 13% for 220 kV and 1% 110 kV network. Although these are
capital investments, in their essence there is ongment of technological and operational
performances of the transmission system. Around GF%nvestments are anticipated for the
construction of new electrical energy facilitieslaalecommunication network, 19% for revitalization
and 15% for reconstruction of existing faciliti@he implementation of this Program will accomplish
the following:

- Raised safety and safety and reliability of eleatrenergy facilities

- Unobstructed connection of new consumers to thearkt

- Continuous supply of consumers with electrical epemyd prescribed quality of power

- Reduced number and duration of breakdowns, i.evptiage breaks

- Improvement of voltage circumstances at consumers

- Reduced technical losses

- Reduced exploitation and maintenance costs by deygloyew technical solutions

- Reduced modernization and automation costs

- Improvement of environmental situation by instajlianvironmentally acceptable materials

and by constructing facilities in line with envimental requirements

§74.Funds necessary for the implementation of the iegisplan for the construction and
reconstruction of electricity-distribution netwaulktil 2012 (for the network 110/20 kV, in detailsrp
years), which involve the construction of new, eggiment or reconstruction of existing facilities,
replacements at certain voltage mains, construaifdow voltage grid, network modernization and
purchase of gauges (total investment RIBLL6 billion or € 108 million) are given in the Table 6.1.

Table 6.1: Financial resources necessary for thplémentation of planned construction and reconstoacof
electrical energy facilities and planned works oK hd LV networks and system monetization in thiegp&om
2008 to 2012 [million RSD] (1 € = 94.2 RSD)

Name Total 2008 - 2012

110/xx kW 2403

Medium voltage mains 3248

Low voltage grid 957

Total electrical energy facilities 6608

System modernization 850

Purchase and installation of gauges 2700
Total 10158




6.2 Increasing Energy Efficiency and Energy EfficiencyFund

§75. Measures, expected energy and financial effects ttfie medium price of about 0.03
€/kWh), size of investments and estimated simple Ipack period for invested funds for priority
programs set forth in 839 and 8§40 are shown imdige 6.2.

876. The establishment of a special purpose Energy iBffty Fund, and the adoption of the
National Program for the Rational Use of Energywal as the adoption of a special Law on Rational
Energy Use are indispensable measures for plammedaise of energy efficiency. These activities
accompanied by coordinated actions of competeniomed, provincial and local institutions should
be programmed with an aim to reach European stdadairthe filed of energy efficiency and employ
renewable energy sources.

The purpose of the Fund should be to stimulatecanfinance activities defined in the Program
in order to increase energy efficiency and intgnsifilization of renewable energy sources. In
addition to the Fund of the Republic of Serbia, opputies should be created for the establishment
of funds at the level of the Province and at theellof local self-governments. This will further
encourage inventiveness, resourcefulness andiebiiibm the local to the national levels.

§77.Possible sources of money for the work of EnergficiEhcy Funds are: additional
allocations from the final energy price, loans pded by international funds and financial
institutions, revenues generated by the sale dftsitp reduce gas emission causing the greenhouse
effects, revolving funds, and the like.

Table 6.2: Measures for Increasing Energy Effickeaod Expected Effects:
Abbreviations: energy (OEE), financial (OFE), simplayback period (PPO)

Measure Effects Investments
Name OEE OFE PPO Amount Source of
[TWh/a] [€/a] [years] [€] proceeds
- Introduction of Energy Management 0,0268] 1.000.00Q - - Maintenance
- Raising awareness of the need to use energyaitio - - - - Fund
- Lowering commercial losses in the power distriaisystem 0,213p 12.000.004 - -| Maintenance
- Recompense reactive power and energy in thelulison system 0,150p0 600.000 + <2 1.000.00Q EPS
TVAh and 60| 60.000.000
MVA | in building
capacities
- - Reducing fuel and energy consumption in indufry <3 Fund, own,
15% until 2015 1,2072 36.200.00( 100.000.000 bank loans
25% until 2025 2,0120| 60.400.00( 150.000.000:
- Transition from heating with electrical energystame other forms of 0,4000| 24.000.00( - Not known Systemic
energy
- Replacement of electric bulbs in households arginess premises 0,2000{ 12.000.00( 0,7 5.200.00d EPS, gift
with energy saving bulbs
- Adoption of new regulations regarding outsideigiesemperatures - - - -
- Consistent application of JUS U J5.600 from 1987 - - - -| No investment
- Transition from lump sum payment for heating aaditary hot water - - - - Maintenance
to payment according measured consumption of energy
- Defining, drafting and adopting the strategytfee development of
transpiration systems
- Coordination and harmonization of regulationshia Republic of
Serbia with the regulations in the EU
- Renewal of motor pools in all sectors
- Creation of favorable environment for the usenoflern energy
technologies and their application
- Replacement of low efficiency electric motors o 4.200.00Q > 15 75.000.000 Own
- Establishment of a stimulating fund for improviegjsting residential Fund,
buildings insulation (envelope, windows) Favorable loan
Insulation 78.000.00Q0 own resources
Replacement and repair of windows 157.000.00
- Drafting regulations implying building energy tiécate - -- - - Buyer
- Introducing compulsory supply of hot sanitary @rab new buildings - - - - Buyer
from the district heating system *
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6.3 Utilization of Renewable Energy Sources

§78. Research activities in the field of the utilizatioh renewable energy sources should be
based on the existing republican and national fuwitts a proposal to increase earmarked funds for
these purposes substantially. The investment ftordtie construction of simplest solutions for dire
use of biomass for the purpose of meeting onlyihgaequirements (on the basis of estimates for an
average municipality in Vojvodina and constructadra larger number of boilers with the total power
of 5 MW) amount for the whole territory of the ARojodina to around € 36.000.000. If a dozen of
small cogeneration plants on the basis of biomasghwaround € 14.000.000 are added up, it is
estimated that the investment of € 50.000.000 €dfcect use of biomass for energy purposes can
deploy the most prospective portion of this potnti

§79. For the implementation of the estimated potentisual production of 200.000 t of bio fuel
in the AP Vojvodina, it is necessary to undertadi@ following steps: adopt clear strategic objestive
relevant to the substitution of fossil diesel witilodiesel, stimulating measures in agriculturetfa
production of resources (primarily sunflower, olgipe, and then oil rape for this purpose), promote
the use of biodiesel, oblige distributors of mihet@sel to compulsory mix up to 5% of biodiesel
before its sale (primarily in agriculture) and oduce organized gathering of all waste grease®. Th
implementation of bio fuel manufacturing at theritery of the AP Vojvodina requires approximate
investments of around € 100.000.000. Sources afdghould be sought in stimulating measures of
the state and financial institutions arising froeméfits for the reduction of gas emissions caustieg
greenhouse effects, international special purpasels and favorable loans, as well as private
investment capital.

§80. For the purpose of estimating energy potentialginfl at the territory of the AP Vojvodina,
the Wind Atlas of the AP Vojvodina [61] has beeregared according to the EU norms and by
employing the recognized software tool WAsSP. Thastwction of the first 100 MW envisaged in
2010, interested investors should provide arour@ M€, for envisaged 226 MW around 200 M€,
while for 400 MW around 320 M€£. (The price fall fboiMW is expected from around ME/MW to 0.8
M€/MW).

8§81. For utilizing hydropower potentials, it is necegsar

1. To innovate studies of hydropower parameterstier hydro system the Danube — Tisa —

Danube and the river Tisa, needing around 80.000 €.

2. Preliminary designs for the Hydro Power PlanviN®ad and Bé&ej are in the finals stage of

preparation.

3. For the remaining three hydro power plants, Whiave been assessed as falling in the firsts

category of profitability (dam at the Tisa, Vrbd€ajtasovo), the preparation of preliminary

designs requires provision of 366.000 €.

4. For the preparation of general designs of troersk category (8 hydro power plants), it is

necessary to provide 80.000 €, and for the preiparaf preliminary designs, the same amount to

the most. Preliminary designs will be prepared ofdy hydro power plants with positive
economic indicators.

5. The preparation of the study of hydropower pat@ns for mini hydro power plants at

discharges form accumulations requires the prowisfd37.500 €.

6. The construction of five hydro power plants loé first category (dam at the Tisa, Novi Sad,

Becej, Vrbas and Kajtasovo) requires 27.000.000 €.

7. The proceeds for the preparation of technicaud®ntation should be provided by the state

and the construction of hydro power plants showddbbsed on all other available investment

potentials.

§82. The construction of the second category hydropgwents and mini hydropower plants
requires the preparation of general designs andnpestment reports and feasibility studies which
should be started immediately and the less praéitabes should be left for some later stages.

§83. Utilization of Vojvodina’s potentials in the are& @newable energy sources will not only
enable better exploitation of existing resourcémarily in agriculture but also provide opportuagi
for employing several thousand workers for designmaintaining and accompanying services in this
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field. This will create an additional stimulus fiedependent production or cooperation in developing
manufacturing capacities for the production of pdaand equipment for these activities.

Therefore, it is necessary to create opportunit@seducating professionals involving all
educational degrees in the field of utilizing reaé¥e energy sources.

6.4 Building New and Capital Intensive Energy Capacitis

§84. The construction of the underground gas storage staated by own resources of the Oil
Industry of Serbia (NIS) and then by “Srbijagast.the National Investment Plan, the Government
earmarked 11,50 million for 2006 and 2007, which eémplete the first stage of construction of the
capacity of 300 million fhand make the storage operational. For the purpbsmntinuing this
project, the Government /Public Enterprise Srbigagfaould allocate additional amount of 20 million
€.

§85. The investments in the construction of capital istee energy facilities for transport and
storage of oil and oil derivatives at the territofithe AP Vojvodina is the part of overall investms
for the development of these systems in the RepualblBerbia. These investments are estimated in
the amount of 324.255.000 € for the first developimgeriod until the year 2011. The following
structure of financing is envisaged: 10% of nonunefable proceeds of the Government, 20% of
entrepreneurship capital and 70% of long term Iqans of that, 30% of commercial banking loans
and 40% of government loans). Investments assadlcigith the storage of oil and oil derivatives will
depend to a great extent on the strategy of themajwerity owner of the NIS which has so far been
stated as developmental with increased investnienigs segment.

Necessary investment funds for the implementatiotih@ Program for Oil and Gas Researches
are as follows: for new localities, 30.000.000 Uil 2009 and 30.000.000 US$ until 2012, for new
technologies, 20.000.000 US$ until 2009 and 20@@®.US$ until 2012 and for concessionary
researches, 130.000.000 US$ until 2009 and adéditiamount of 130.000.000 US$ (around 100
million €) until 2012. The programs for oil and gasearches both in the country and abroad, as well
as necessary investments will be harmonized icdliese of 2009 with the new majority owner and it
is of crucial importance to maintain the continuityinvestments in this sector. It will be necegsar
for the competent ministry and the provincial stmat to build mechanisms for intensifying
researches primarily in the periods after the gxpirexisting research licenses.

§86. The priority funds for the modernization of refirem until 2009 amount to 257.000.000 €
for the Refinery Patevo and to 55.000.000 € for the Refinery Novi Sadafcing of these activities
started in 2009 by means of announcing tender li@r purchase of equipment intended for
implementation of technical modernization prograamsl processing complex reconstruction. Total
investments in modernization of refineries untié tend of the period specified in the Strategy
Implementation Program are likely to be higher thegviously envisaged.

§87. The following program is proposed:

1. Innovation of the general design for the hydrepo(HE) Novi Sad requiring the provision of

1.200.000 €

2. Preparation of the general design for the HEe@tat the Sava, requiring the provision of

650.000 €.

If positive economic indicators are obtained, g be proceeded with the preparation of main

designs which requires the provision:

- for HE Novi Sad at the Danube, 6 million €
- for HE ObrezZ at the Sava 3 million €

In case of all above mentioned proceeds, it is eegeto provide proportional participation of
Croatia and Bosnia and Herzegovina in accordandetiv distribution of potentials. .

The state should provide resources for the preiparaff above mentioned documentation and
later investments will be based on all other adéldunding opportunities.
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7. BARRIERS FOR THE STRATEGY IMPLEMENTATION
PROGRAM

§88. The Government of the Republic of Serbia, competepablican ministries, as well as the
bodies of the Executive Council of the APV and cotape secretariats will have the key role in
removing barriers for the execution of the Energgv€@opment Strategy Implementation Program.
By means of duties and responsibilities of autiesjtparticularly legislative ones and accompanying
inspection services, it is necessary to contingotsiove and minimize effects of barriers in the
execution of the Strategy and the Program.

7.1 Identification of Barriers and Measures for their Overcoming

§89. The basic barrier for the construction of the pipefor the transport of oil derivatives is the
failure to define the route in the Spatial Plarttaf Republic of Serbia. Taking into consideratioa th
strategic importance of this object, it is an cartsing opportunity to designate special purposasare
in the announced amendments and supplements &piéigal Plan and thus through the institution of
the Spatial Plan remove this decisively importaatier for the implementation of the project of the
pipeline for semi products and oil derivatives.

§90. Not less significant barrier will be embodied irsotving property and ownership legal
matters with thousands of owners of plots on thée®f the pipeline and localities for the pipeline
terminals. In order to remove this barrier, théstgace of the Province and the State as a whdle wi
be of crucial importance. Without their support thplementation of the project will be impossible.

§91. Basic barriers for the implementation of the Progreon Oil and Gas Research and
Production in the Country involve in addition to erain resources the following: provision of
earmarked financial resources, adequately orgamniestiucturing and professional training. These
barriers can be resolved only by deploying systenagiproach and measures. It will be necessary to
innovate legal regulations in the domain of conicessy rights related to oil and natural gas
researches, as well as to revise the researchamnogith the new majority owner of the NIS.

§92. Implementation of the Program for Small and Minjdropower Plants is faced with the
problem of deficient legal support for the constiart of objects of this category. It is necessary t
elaborate bylaws arising from the Law on Energy tor prepare the new law which will
comprehensively regulate all issues associated With use of renewable energy sources in
compliance with the EU Directives.

§93. Possible barriers are expected to occur in relatidhe construction of hydropower plants at
the Danube and the Sava mainly with reference latioaships with upstream countries to which
relevant watercourses also belong (Croatia and BasrdaHerzegovina), conditions for using land
and protection of watersides. Resolving of thesgeisswill require the key role of the State through
competent ministries and secretariats.

§94. Extremely important barrier for the operation amhstruction of new cogeneration plants
(centralized and distributed) in Vojvodina concethe unrealistic parity of prices of electrical
energy, natural gas and coal for thermal powertplésee §10) and deficient regulations which will
treat cogeneration in the way imposed by curremrgnand environmental circumstances in the
world. Because of that and because of assumed tibligaarising from the involvement in the
regional energy market, regulatory compliance of threa with the EU regulations is an
indispensable task of our state authorities. fir@posed that provincial authorities insist on fafial
regulation in this field.

§95. Another important barrier for the future developmefi existing cogeneration plants is
almost complete disappearance of heat consumerthdnsystem of TE-TO. Therefore, the
development policy for these facilities and indiastzones should recognize clearly prospects for
including naturally integrated heating and techgial consumers in the systems of TE-TO.

§96. The basic barrier for rapid development and cowrsitn of plants for renewable energy in
Vojvodina concerns the deficiency of bylaws whicttl definite stimulating measures in the form of
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feed in tariffs in order to encourage production of elieetr and/or heat energy from renewable
energy sources. The deadline for enacting suchcandent according to international commitments
of Serbia is July 2009.

§97. Except principal solutions and support providedli®s Law on Energy, the use of biomass,
bio diesel and other renewable sources of enenggriergy purposes is not regulatory defined and
this together with the low price of electrical emeare key barriers for the use of this potentiahie
extent it realistically deserves.

§98. Key barriers for the implementation of the Progfamincreasing Energy Efficiency are of
economic nature. This is by all means caused bgalistic parity of prices of energy services and
energy carriers in general and most of all by thlation between prices of electricity and fuels.
Barriers also have their strong financial dimensidree lack of investment funds in general and even
for the needs of increasing energy efficiency hmlts back these programs in the background. The
nature of barriers is also political. Due to the@+existence of a long term energy policy for endrsis
of energy, the implementation of programs for iasieg energy efficiency is not realistic. Barriers
have strongly emphasized social dimension. Energythe Republic of Serbia is not goods.
Significant part of concerns associated with theadetatus of citizens is conducted through theepr
of energy and through the overall position of egeagd energy carriers and this is not stimulatiorg f
the programs of increasing energy efficiency. Téwdinbarriers at the moment are not very
important, but the fact that due to obvious techlriechnological lag behind the developed world and
even the closest surroundings, there is a dosea#rtainty and resistance towards the acceptance of
new technical and technological solutions.

Because of all above stated, it is necessary tantlygeass the Law on Energy Efficiency and to
establish the Fund for Energy Efficiency as, amotiger things, these laws will also mitigate or
eliminate numerous other barriers.

§99. With respect to the present position of energy energy services, the leading role of the
state for the purpose of increasing energy effiyeis inevitable. It will be reflected in enacting
necessary laws, bylaws, control mechanisms, stiimglaand oppressive measures and essentially
important preparation of conditions required forking energy and energy services get gradually
realistic market value. Then, the role of the statéhe process of increasing energy efficiencyt wil
start to weaken because free capital will slowketaver implementation of these projects.

§100. Realistic parity of energy carriers’ prices and ggeservices is the best and natural
trigger for activities associated with increasimgergy efficiency and utilizing renewable energy
sources in all sectors. The only way out from #iigation is its establishment with necessary $ocia
programs of the state for those categories of rt@gt end users who should be subsidised. For
example, the relation between electricity price aatlral gas price expressed in energy units (kWh)
should be realistically be higher than 3.

8. LEGAL FRAMEWORK FOR THE IMPLEMENTATION OF
PROPOSED MEASURES

§101. Taking into considerations experience and goodtige the EU member countries, the
set of regulatory and stimulation measures forgnefficiency should include the following:.
For industry:
- Establishment of standards and procedures for graergijts in industry;
- Support for reduction of C{&missions;
- Encouraging the construction of highly energy éffit cogeneration plants ;
- Improving environment protection system by increg®nergy efficiency, and
- Creating conditions to include Serbia into the EeaopScheme for trading with units of
emissions
For buildings in general:
- Enactment and enforcement of regulations;
- Continuous organization of promotional campaigns tfer purpose of raising awareness
among citizens and setting up a network of inforamaservice;
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- Affirmation of the system for the use of energydbsbon household appliances;

- Introduction of energy consumption measurements application of tariff systems for
computation of heating costs in the district haptigstems, and

- Financial support to physical persons in orderciodzict measures for increasing energy
efficiency.

With reference to public buildings and services, gkt of measures should include:

- Drafting and enforcing building regulations;

- Regular inspections and control of boilers and aielitioning and ventilation systems in
buildings;

- Continuous organization of informative campaignseairat raising awareness among public
sector employees;

- Obligation to introduce energy management;

- Provision of stimulations for increasing energya@éncy in public and commercial
buildings, and

- Introduction of a design appraisal mechanism baseahalyzing the building’s service life
costs.

For traffic:

- Prescribing stricter standards for the purchasebicles;

- Launching promotional campaigns related to eneffigient behavior in traffic,

- Planning and establishing energy efficient tradfyjstems, and

- Introduction of clean traffic projects.

For renewable sources of energy:

- Adoption and announcementfekd intariffs for electrical energy generated form reable
energy sources;

- Provision of funds for functioning of the electiiead heat energy production system from
these sources according to feed intariffs;

- Enactment of accompanying regulations.

§102. Funds (state, provincial, local) for energy efficig and renewable sources of energy
should be established with the status of legaltieatiand public empowerments. They can be
established on the basis of amendments and suppientethe Law on Energy or by special law
which will govern their establishment, activitiésnding sources, purpose and manner of using funds,
mechanisms for controlling execution of plans aadsequences of their failure, as well as all other
issues associated with the relevant fund’s actiiti

8103. Operations of funds will be defined by several yaad one year activity programs.
Activity programs of the Republic of Serbia’s Fundl we prepared in compliance with the Strategy,
Energy Development Strategy Implementation Prograetivity Program of the Agency for Energy
Efficiency and other documents and regulationshia field of energy efficiency and renewable
energy sources, as well as in compliance with iaional treaties and agreements to which the
Republic of Serbia is one of the signatories.

8104. The operations of funds at the provincial and Ideakls will be defined in compliance
with the Activity Program of the Republic of SerlsaFund and specific plans and programs of
provincial and local character.

8105. It will be necessary to enact comprehensive remguiat for using bio fuels which
primarily enable the application of the “Directi2®03-30-EC of the European Parliament and the
Council Concerning Promotion of Using Bio Fuels inrportation Sector”, and prepare the rule
book associated with the minimum contents of beldin motor fuels, responsibilities of distribigor
regarding contents of bio fuels in fuels at the kmgrmonitoring contents of bio fuels in fuels lét
market and registration of distributors for biolfuand then monitor implementation of such a rule
book.
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9. ACTION PLAN AND ITS IMPLEMENTATION CONTROL
MECHANISMS

§106. The Energy Development Strategy and the Strategyelmentation Programs in the AP
Vojvodina represent the basis for defining the éwtPlan for the Period 2009 - 2012. At the same
time, together with the adoption of the Action Rlars necessary to approve the control mechanism
for its implementation.

8§107. The Action Plan should in details define: measurastivities, funding sources,
responsible entities and the schedule of implenientaf the Program’s priorities. The Action Plan
should be enacted by the end of 2009.

§108. The control mechanisms imply the control of the lenpentation of items set forth in the
Action Plan in the sense of operational, technii@@ncial and development aspects with definirgg th
control officer, his competences, periods OF cdntmanner of revising the Action Plan and impacts
on the enactment of higher rank documents.

10. CONCLUSIONS

§109. Due to their significance, the projects for the stomction of the Pan-European pipeline
and the system of pipelines for products have djyrdaeen accepted by the Government of the
Republic of Serbia as long term capital intensivategic investments. The execution of these
projects requires full commitment of all relevaatrticipants in the country, primarily those related
responsible companies and banks.

§110. The most important and realistic way of reducindianree on imports is the
implementation of the strategy for getting outha foreign concessionary oil market which should be
accompanied by the execution and redefining osthaegy for oil and gas researches and production
in the country. The coordination of this objectias, well as the schedule of its realization istés
of the competent ministry and the new majority omafethe NIS.

§111. At this moment, potentials for the constructiorlasfje cogeneration plants with the total
design electrical capacity of 1495 MW, of which 66BNV in modern plants with high energy
efficiency are very likely. The current disparitedectricity and coal prices for thermal powernia
on the one side and natural gas and heavy oil enother side represent the essential barrier in
attracting foreign capital for the constructiontbése plants. It is necessary that the Government
provides legal regulations, bylaws, pricelists asttier prerequisites for the realization of this
potential particularly in the area of measurescfogeneration production in compliance with the EU
Directives and requirements anticipated for unicpgional energy market of the Southeast Europe

§112. Vertical Activities by Key Tasks regarding Energy Policy Maeees

TECHNICAL Buildin Indust Power Plants, Thermal Transport
SECTOR 9 vy Plants and Utilities P
Improvement of qusle_ltl(_)n . Development of stimulating Legislation, fiscal reies, fue
introduction of the “building’s | Energy management schemes for renewable ener tandards
passport” sources and energy efficienc
Implementation of energy lrrenr?ter\?v\/a%ﬁgetre];g: Seggﬁ?;‘g'g:]gbislributed cogeneration of | Providing a supply chain and
services in buildings  energy electrical and heat energy | market for bio fuels
energy efficiency
Realization of public building . . . . Providing a supply chain and
projects as an example of a Electricity generation from Connection to the public market for alternatie and othe
o . S renewable energy sources distribution network
‘Government in Action fuels
Promotion of highly energy Establishing minimum energ
efficient technologies in buildingefficiency standards for “Green” certificate t Reducing transportation negds
TASK construction equipment.
Education and training Obtalnlr:lg new teqhno!ogles 4 “White” certificate E(;onomlc instruments and
evaluation of service life stimulations
Improvement of performances [ofintensifying market “Carbon trading“ and Information, encouraging and
existing private buildings transformations certificate issue education
Monitoring market
. h transformation and launching| Legislation, fuel standards arjJdVarker for vehicles run by
Financial schemes AR e .
new initiatives within energy | norms alternative fuels
policy

Evaluation of needs regarding human resources afgwednt and rendering an action plan for this deprekent
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§113. Horizontal Activities by Key Tasks regarding Energy Policy Meees

NON TECHNICAL

Energy policy,
legislation and market

Sustainable energy

Financial mechanism

Monitoring and

Advocacy and

FIELDS . development and stimulations evaluation promotion
transformation
. . Promotion of sustainable Investment schemes for Follow up and qvaluatlor . —_—
Chain of applying energ development and rogram and project of effects of various Dissemination of results
policy form development| mobilizgtion of local gu gort in thepanjaa of programs and measures|iof research, developmen
to promotion and stakeholders in the ener r?gwable energy sourc the area of renewable [and demonstration
application > 9re Ty gnergy sources and projects. (R&DD).
field and energy efficiency .
energy efficiency
Energy laws and bylaws
with respect of Planning utilization of Methods, indicators and | Exchange of knowledge
sustainable developmentrenewable energy source€onditions for fair modeling future trends ofregarding best projects
and decentralized and energy efficiency at | competition development and energy from various energy
generation of electrical |the local level policy. sectors.
and heat energy.
Establishing favorable
conditions for local Elaboration of
TASK

it

Energy planning in urba
semi-urban and rural
areas

market development in
the energy field and
decentralized production|
of heat and electrical
energy

Micro financial schemes

mechanisms for the
exchange of experienceg
in the area of project
follow up and assessmer

Dissemination of
programs and their resul

it

Promotion of successfull
realized projects in all
energy sectors

Support for establishing
]Iocal and regional
agencies for energy
management as a suppg
to local activities in the

energy sectors

Financial mechanisms fq
stimulating innovation
iprojects for various targg
groups

it

Public campaigns for
understanding Vojvoding
as energy sustainable
society.

Training and formation of network of energy polimgators, inventors, banks and project sponsotomelan for execution of

vertical activities
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http://www.roconsultboston.com/Pages/Info/Pagesisspages/QilPipelineEarnings.html

PROJECT COORDINATOR FOR THE APV SIP:

Radoslav Strikovi¢, dip. ecc.Provincial Secretary for Energy and Mineral Resasirce

PROJECT MANAGER FOR THE APV SIP:

Tomislav Papi¢, dipl. el. eng., Deputy Provincial Secretary foregy and Mineral Resources

LIST OF EXPERTS FOR THE PREPARATION OF THE APV SIP

Prof.dr DuSan Gvozdenac, dipl. eng. gvozden@sre.yu
Doc. dr Jovan Petravij dipl. eng jovanpet@uns.ns.ac.yu
Prof. dr Ljubomir Ged, dipl. eng _ageric@ptt.yu

Dr Dragoslav Jovanaoyidipl. eng

dragoslav.jovanovic@ev.rs

Prof. dr Vladimir Katt, dipl. eng

katav@uns.ns.ac.yu

Bogdan Mavrenski, dipl. eng

bogdan.mavrenski@aftagas.rs

Budislav Liki, dipl. eng

hidrodtd@eunet.yu

Dobrica FilipovE, dipl. eng

dobrica.filipovic@vojvodina.gov.rs

Nikola Sibulov, dipl. eng

nikola.sibulov@srbiggicom

Aleksandar Nedin, dipl. eng

aleksandar.neducin@transnafta.rs

R
R|B|o|e|~|o|u|s|w/m|r

Pera Rilq, dipl. eng

office@toplanasubotica.co.yu

The task of experts was to propose amendments wmesnents relevant to the whole text of the
IMPLEMENTATION PROGRAM OF THE ENERGY DEVELOPMENT STREAGY OF THE
REPUBLIC OF SERBIA IN THE AP VOJVODINA (from 2007 to 281 (June 2007).

The Professional Service of the Provincial Seci@tdor Energy and Mineral Resources has also
delivered their vision of the current program aggtion and proposed its improvement.
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